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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 costly and destructive 
as to prohibit it altogether. In 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 dec 
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 nis 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 lie 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 sliglitest sus­
picion that a crim'e was being committed. Not even 
the cover of night will be necessary for the conceal­
ment of deeds of violence. 'rhe 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 penitentiary. 

Scientific American 
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 
America.n 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 the 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 

'will 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 constru'ction 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 Avenu'e 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 te'n-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 Broadwa:Y,fo be built for most 
of the distance on two levels" with thll"Iocal :bacJ5;s 
above the express. It is understood th'at the Public 
Service Commission is disposed to grant the applica· 
tlon of the Hudson Tunnels Company on the ground, 
not only that it will furnish a most important cross­
t.own 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 ea:st 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,­
OOO-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 toads 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 
{rom" the addition of these express tracks, we think 
that the Commission should hesitate before finally 
turning down this part of tlie 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 speed 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 yea:rs 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 Yflar1909 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 
d'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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ENG IN EERING. 
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. It involves electrifica­
tion of ten miles of double-trac"!): road, and the equip­
ment consists of overhead transmission, fed with 
single-phase alternating current at 6,600 volts and 25 
cycles. Als.o, 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 ya:td . at Bayonne, 
where the steel for the construction of the roadways, 
floors, trusses, etc., of the new Manhattail 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 Phcenixville, Pa. , and it required 1,600 flat cars to 
transport it to Bayonne. 

A recent statement made by Baron Saito in the 
naval 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 5% 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," 
521% feet over all, will have ,88 feet. 2% 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-
rorse-power Parsons turbines at a speed of 20%, 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 illtroduced 
to the New York public by Prof. Chessin, of WaSh­
ington University, St. Louis, in the cofIrse� of a recent 
lecture at Columbia UniverSity. Demonstrations were 
made with a 15-pound model running upon a copper 
wire. The automatic balancing m.echanism 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. 

Scientific American 
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 selIli­
cylindrical reflector. Tbe result is that the light is 
distributed over a larger area, and is more diffused 
than with the ordinary incandescent bulb. 

The frequency of aceldents 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 opposite track. The alarm is 
located on the back platform, and at night the device 
is illuminated, so that the sign reading, "Look oui for 
the car on the other track," may be read. 

A novel telephone receiver without a diaphragm . has 
recently been devised, for which many advantages are 
claimed. It consists'of a pe'tmanent'magnet, the'poles 
of which are connected by a soft" core, making a con­
tinuous magnetic' circuit . .  A' coil 'wouniI around this 
core is connected to' the transmitter and a' suitable 
battery. When the transmitter is spokEm'into, the un­
dulatory current affects the 'entire 'magnetic circuit of 
the receiver, reproducing the voice very distinctly, ' It 
is said that with this receiver "there' are "no overtones 
or disturbing sounds, "'due 'to the "vibrating "o{fa"dia­
phragm. In 'onemodiflcaiion" of 'this't�lephone the 
sounds were pr<i4iked 'wlth'SllCh �clear:ness as to mi· a 
large h aH. 

A new type of' coffee'roasl'eris 'now being made, con­
sisting ,tof �an'itlner '-s6itionary""andJan outer"rot-ating 
cyliD:der'of perforated 'steel;'b�tween which' 'the coffee 
bearis 'are placed. The inher 'cyliilder is "electrically 
heated, and the beans are IIiixed 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 watst 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 ,experim.ents 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 Heroult 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 
Heroult furnaces is to be used at South Chicago, to 
prod uce 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 

Heroult furnace is to'oo'installed at Worcester, to 
refine steel used in' making wire. Here the, furnace 
will be used in conjuncti�m with the'Openhearth. 

Another "C. Q. 'D." message has awakened the public 
to 'the 'importance of 'equipping all ocean-going vessels 
with wir�fess hilegraph apparatus. '  In the ease"oftUie 
collision between the "Horatio Hall" and' "H. ' F. 
Dimock," this importanc'e'was more strikingly shown 
than in, the previous 'collision between' the '''Florida'' 
and the "Republic." The passenger steamer was 
equipped with wireless te'legraph 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. 

SCIENCE. 
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. v'On Jerzmanowski was an assistant of his. 
Mr. T. S. C. Lowe modified Du MQtay's pr'Ocess, 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 h'Oused in her model tene­
ments will be thus supervised until they can safely live 
elsewhere. A particularly valuable feature of her plan 
il:l 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," 
vihich 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. E. 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 I"talian geodynamic observatory of Rocca de 
Papa by Prof. Agamennone, the director of the obser­
Yatory, 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 dQwn and its middle point 
bearing nQrtheast. Inverted rainbows are very rare, 
even in. mountainous regions. None of the visitors, 
who wire French and Italian meteorologists, had ever 
seen one, nor had Frof. Agamennone, althQugh 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 Deeugris, made a ballOOn ascension for the pur­
pose 'Of studying the cause 'Of "balloon sickness," which 
has been ascribed both to deficiency of oxygen and to 
deficiency 'Of carbon dioxide in the blood ; AgazQtti 
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 alQne suffered from balloon 
sfckness in this, ascenSion, experienced six distinct 
attacks ; of which three were relieved by Agazotti's 
mixture, and the others were cured, far more com­
pletely, by pure mrygen, 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 a!3 the altitude increased, while 
in the third case the strength firllt diminished and 
then increased, as the following table shows: 

Altitude. 
o 

13,120 feet . . . . . . .. . . . . .  . .  
11,800 feet . . . . . . . . . . . . . .  . 

�-Muscular Streugth----. 
No.1. No 2; No.3. 

45 57 41 
3S' 38 42 
42 51 39 

No definite law of variation of cutaneous sensibility 
could be de�ected with Weber'g compass. Bonnier's 
diapason also gave negative results in regard to acute­
ness of hearing. 
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IMPMVED PODS or THE BUGGY-TYPE 
AUTOMOBILE. 

The modern motor buggy is an example of reversion 
to an original form, as caR be seen by comparing 
photographs of some of the machines herewith mus­
trated with those of the Selden car, shown on allother 
,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
ble of traveling over extremely bad and 
muddy roads with considerable facility. The 
use of solid rubber tires did away with aU 
tire trouble, and in the hands of the actual 
user these machines gave thorough satis­
faction. They were gradually improved 1.n 
details and the latest change has been the 
substitution of a four-cylinder opposed-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 ecceliltric 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 pistolil-connecting 
frame, and down the other. There is a 
clearance of 1/1000 of an inch between the 
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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 hUlildred 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 McIntyre machine, 
and also in the International, the double-opposed air­
cooled motor has a planetary two-speed transmissioll 
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 ldea of this arrangement is to be had from the 

Power plant of the International motor buggy. 
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recently brou ght out a large four-passenger automobile 
with a four-cylfllder vertical motor placed ill frollt 
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 
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 3%, 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, 
.d, and flanges upon the motor shaft exten­
siolils fit in the pockets. 'By rocking the 
tubular casing the shaft extensions are thus 
moved sideways and the two grooved pulleys 
at their ends are brought opposite 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-

This is a typical power plant having an air-cooled double-opposed-cylinder motor with offset 
cylinders and all mechanically operated valves, direct-connected to a two-specd-aud· 

reverse planetary transmission a single chain from which drives a connter.haft 
carrying a d\.flerential. Two chains from the end of this countershaft 

drive the rear wheels. A novelty is the two fans ingeniously 

grooved rings on the wheels to obtain the 
low or high speeds. The frame containing 
the motor is then swung forward until the 

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 
means of a special new form of friction chailil 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 cylililders. 
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 
sides of the cylinders and are operated by a slotted 

driven by a belt pas.ing nnder and over the flywheel. 
The motor is thoroughly lubricated by a mech­

anical oiler havmg 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 x 5 opposed-cylin­
der motor of 14 brake-horse-power is used in this car. 
The motor is mounted uppn 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 1%, inches diameter. Internal expand­
ing brakes are fitted in the sprocket drums. 

The McIntyre machiJle has a motor of 4% x 3%: 
inches bore and stroke, rated at 12 to 14 horse-power. 
The wheels are fitted with 11M-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 

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 iorward 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 in turning a 
corner. The flywheel, F, is fitted with notches into 

cam on the motor 
shaft, thus dis­
penSing with all 
cam gears. The 
exhaust passes 
through a pipe 
i n t o  a mufHer 
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. It is 
of the air-cooled 
type, which is the 
type usually em­
ployed in this 
class of machine 
on account of its 
simplicity a n d  
economy. It is 
mounted unde r 
the center ' of the 
vehicle body and 
is readily accessi­
ble by taking up 
the floor. The 
success that a� 

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

which a lug on 
t h e  s t a r t i n g  
spring, S, slips. A 
cord on the front 
end of this spring 
runs forward and 
over a pulley up 
through the floor. 
By pulling the 
halildle on the end 
of the cord the 
m o t or c a n  b e  
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 
when this is made 
air-cooled (as it 
is in this case by 
means of special 
copper heat-radi­
ating flanges of 

The motor hilS novel features such as eccentric disks, F, on its shaft instead of cranks; inlet valves, I.,in thepistonsj and exhaust valves, E, operated by special 
grooved cams without gears. The pistons are connected together by a rigid fnune and the eccentric disk wOIks in a slot in same in a roller bearing, .4. 

o 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 mulllers, 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. 

so •• TYl'IOAL .OTOB-BlI'HY P01QB PLUTS. great conductlv. 
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tty) , and fitted with the simple lubricating arrall.ge.. 
ments that are used on such motors of the 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, B, ( see illustration) ex­
tends 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) . • • •  $2.00 
Storage (machine kept In gar"ge 1Irst year) . . . .  ; . . . . . .  4.50 
Oil . . . • . . . • . . • • . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . .  1.72 
Gasoline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.11 
New parts (cables '15, cbalns $24.50, coll �, sheaves 

$11.20, batteries $10, spark plugs $12, mumer, $6.75) 3.79 
Overhauling (including painting once In 32 montbs) . . . .  9.00 
Labor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.19 
Substitute vehicle during repairs . . . . . . . . . . . . . . . . . . . . . .  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 one·quarter the cost of 

A.naly.l. of Honey. 
C. A. Browne has published the results of an ex­

haustive research into the composition of specimens of 
American honey, with speoial 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 " Buggyant " with extra foldable seat in the rear. The McIntyre motor bnggy-a typical machine of this kind. 

The simple friction drive direct from the pulleys on the ends of the motor crankshaft to the rings on the 
rear wheels is apparent in this pnotograph. The steering is done by a lever. and the motor is 

throttled by twisting tbe steering handle. 

This machine has a 10-1l-horse-power, � x � double.opposed-cylinder motor, J.>lanetarr transmi5sion, 
and double side chain drive from a countershaft. A regular automobile steermg . wheel is used. 

and carries on its end a cone, 0, of impregnated fiber, 
which is mounted to slide upon it. On a. transverse 
countershaft there are slidably mounted two beveled 
disks, FG and RG. One of these diSKS, RG, is used for 
the reverse, while the other one, FG, gives the forward 
$peeds. As the cone 0 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 0 drives FG, 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 0 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 il;l 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 boggy. 
The large wheel with the dlJl'erentlal gt'ar In Its hub is slid over the face 

of the disk attached to the llywheel in order to obtain the 
ditferent speeds. 

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 I1reserved 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, dextrine, 
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. Zallnskl. 

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, Pruss ian 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. 

The power plant and driving Dlecb9.nlsDl of the Duryea " Buggyaut." Plan view of chassis of " Slmplo " runabout. 

The two-cylinder air-cooled two-cycle motor has slld.�ble ext!mslpns of Its crankshaft carrying on their ev.da 
large and small grooved pnlleys P whlch friCtion against the large grooved rings, BR'. for the for­

ward and reverse motion. B Is the brake shoe. The crank cases of the motops are shown �t 00: F is tbe llywheel between the two; and S the starting strap for I!tju'tIng tile 1II0tor twill the 
seat. The mumers are shown at MM. A.A Indicate the spiral grooves In the crankshaft 

casing whlch, when the casing Is rocked, cause tbe shaft extenStODII to move IlidewaJl 
iDd brIlIir the IIDI&ll or JArge pullOJ oppollite the ring tor low or high speed. 

8, Extension of motor crankshaft carrying conical driving disk, f'. FG, Beveled disk meshlm!.with 
o for forward drive. RG, Reverse drive disk. G"I, Countershaft. HL, Hand lever for operatmg 

disks and cone n. FP, Pedal for bringing disks and cone In contact. BP, Brake pedal. 'l'he 
cone and beveled disks. which are nsed m place of the nsual llat disks shown above, have 

several distinct advantages which will be fonnd described in the text. This car is 
dlfferent from most of Its kind in that a live rear axle is used and also In the plac-

Ing of tbe engine In front under a bonnet. 
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THE SCHNEIDER TORPEDO-LAUNCHING STATION. 
The Schneider CQmpany is cQmpleting a structure O'f 

a nQvel and unique character fQr the launching and 
regulatiQn Qf the autQmQbile tQrpedQes which it CQn­
structs fQr the French navy. The mechanism Qf these 
tQrpedQes is very intricate and delicate, including a 
fQur-cylinder mQtQr, an auxiliary mQtQr fQr steering, 
many pipes, valves, and cranks, and a system Qf gear­
ing by which PQwer is transmitted frQm the mQtQr to' 
the twin screws. 

In additiQn, there is the ingeniQus regulating mechan­
ism, including a clQck, a hydrQstatic pistQn, and a 
gyrQSCQpe, by which the vessel is held rigidly to' the 
prescribed CQurse and depth Qf immersiQn. 

All Qf this machinery is cQntained in a hull 23 feet 
IQng, a large part Qf which is Qccupied by the cQmpart­
ment cQntaining the cQmpressed air by ' which tlie 
mQtQrs are -driven. 

It is easy to' understand that the 'assembling Qf all 
these delicate Qrgans is a difficult task. It is necessary 
to' cQ-ordinate the mQvements Qf the 'variQus parts and 
to regulate their actiQn until the tQrpedQ ca:n; be" rei:i�d 
Qn to pursue a perfectly straight 'course. 

The regulatiQn is effected by making infixiitesiInal 
changes in the PQsitiQns and mQtiQns Qf the rudders, 
the clock, and the hydrQstatic " piston, tlie '  adjustment 
being determined haif by theQry, a quarter by prac­
tical experience, and the remaining fQurth by trial and 
errQr. The regulatiQn invQlves a number Qf 

'
launch­

ings and trial trips, which must take place under cer­
tain favQrable cQnditiQns. It is necessary, abQve all, 
to select a sheltered SPQt, where still water can be 
fQund even when the sea is rQugh, and where the tQr­
pedQ can accQmplish its full range, about 2% miles, 
withQut risk 'Qf encQuntering vessels Qr Qther Qbstacles 
Qr a depth Qf water less than 50 feet. The trial grQund 
must alsO' be situated near a seapQrt and a railway, 
and it must have attached to' it structures suitable fQr 
the preparatiQn, regulatiQn, and launching Qf tQrpedQes. 

A site Qffering the cQnditiQns requisite fQr an estab­
lishment Qf this sQrt is nQt easily fQund. The CQmpany 
thQrQughly searched the Atlantic and Mediterranean 
CQasts Qf France befQre it fQund a suitable IQcatiQn, in 
the fine rQadstead that extends between the Hy�res 
islands and the Mediterranean shQre, near TQuIQn. ' 
Even this site has the defect that a depth Qf 50 feet 
is nQt fQund sufficiently near the shQre to' make it 
practicable to' erect the required buildings Qn land. 
TQrpedQes are usually adjusted to' travel abQut 12 feet 
belQw the surface, but as they are launched frQm a 
cQnsiderable height they gO' much deeper at the first 
plunge and make several QscillatiQns upward and dQwn­
ward befQre they becQme definitely established at their 
nQrmal . level. Hence it is necessary to' have a cQnsid­
erable depth Qf water in Qrder to' aVQid all danger Qf 
striking the bQttQm, and a depth Qf 50 feet is deemed 
requisite. 

Under these cQnditiQns the cQmpany decided to' CQn­
struct, at the PQint where this depth is fQund, and 
whence the CQurse extends seaward, nearly at right 
angles to' the shQre, an artificial islaDd to' sUPPQrt a 
building cQntaining all the appliances required fQr 
regulating and launching tQrpedQes. 

This ingeniQus prQject is nQW accQmplished and the 
tQurists and fishermen see a many-windQwed building, 
resembling a cQmmQdiQus dwelling, rising 30 feet abQve 
the water and apparently resting Qn it, 800 feet frQm 
the shQre. The building is made entirely Qf armQred 
CQncrete. It was designed by the engineers Qf the 
Schneider and Hennebique firms, in cQllabQratiQn, 

a.nd cQnstructt;ld at the shipyard at La Seyne, 20 nautical 
miles distant frQm its present site. The IQwer part Qf 
the structure is a huge caissQn with slightly inclined 
walls. This ' caissQn, the cQnstructiQn Qf which was 
cQmmenced in March, 1908, was launched in August 
like an Qrdmll.ry vessel and remained aflQat twO' mQnths. 
After its cQmpletiQn it was tQwed to' its destinatiQn 
by twO' tugs, very slQwly and with many precautiQns, 
Qn a calm, still night, early in NQvember. The emplace­
ment had been prepared by diver.s, ' and a carefully 
leveled bed Qf stQne, abQut 12 feet thick, had been laid 
Qn the sea bQttQm. The caissO'n was mQQred very ex­
actly Qver this fQundatiQn and gradually sunk by ' ad­
mitting water 'i1iltO' cQmpartments designed fQr that 
purpQse. These dtmcult and delicate QperatiQns .were 
perfQrmed in exceptiQnally favQrable weather and with 
perfect success. A few hQurs after the fiQating island 
had becQme a fixed Qne it was exPQsed to' the fury Qf 
a viQlent tempest, which it sustained withQut injury, 
and thus gave a gratifying proof Qf its stability. 

The structure will be cQmpleted, it is expected, during 
the present mQnth. '

The caissQn, the greater part Qf which is submerged. 
terminates in a platfQrm 11 feet abQve mean sea level. 
It is almQst a SQlid mass Qf cQncrete, but cQntains a 
subaqueQus water-tight chamber, in which are placed 
tubes fQr launching tQrpedQes under water. These 
tubes prQject thrQugh the wall Of the chamber, alld are 
fitted with water-tight jQints. Their Quter ends are 
surrQunded by a IQck, which" when clQsed and pumped 
dry, permits examinatiQn and repair Qf the tubes and 
their dQQrs. At and abQve the water line, the caissQn 
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is prQtected by wQQden fenders frQm injury by vessels, 
tQrpedQes, and Qther fiQating Qbjects. 

A two-stQry building is erected UPQn the platfQrm. 
The IQwer stQry cQntains tubes fQr launching tQrpedQes 
abQve the water level and is cQnnected with the cham­
ber beneath by a ' large Qpening in the fiQQr. After 
each torpedO' has finished its CQurse it will be picked 
up by a vessel, brQught back to' the statiQn, hQisted to' 
the platfQrm by tackle running Qn a'  cQncrete beam and 
received in a large recess in the first stQry, whence it 
will gO' to' the regulating and repair rQQm fQr further 
adjustment. All the hQisting, cQnveying, and Qther 
machinery, including a seri,es Qf railways, ' a pump fQr 
emptyhig the su�aqueQus, chamber, and air cQmpressQrs 
fQr charging the tQrpedQes, will be Qperated by elec­
tricity futnished by twO' generators, driven by 
petrQleum mQtQrs. 

The upper stQry Qf the building will contain Qffices, 
IQdgings fQr caretakers, and an QbservatiQn rQQm placed 
directly Qver the launching tubes, and sUPPQrted Qn 
cantilevers Qutside the wall Qf the building. Tliis:rQQm 
will have a bay windQw with a glass fiQQr, SO' that the 
mO'ment at which the tQrpedQ leaves tlie tube can ' be 
nQted, fQr the purpQse of determining the velQcity. The 
cbservatiQn rQQm will , be surmQunted by a signal tQwer 
frQm which cQmmunicatiQn can be held with Qbservers 
statiQned oll fiQats at variQus PQints Qf the CQurse. 

• • •  I • 
The Amateur Wireless Operator. 

SQme time agO', when the fieet was Qn its last lap 
of the famQus arQund-the-wQrld trip, trQuble was experi­
enced by the QperatQrs Qf several naval wireless shQre 
statiQns scattered alQng the Atlantic CQast. CQmplete 
messages CQuid DQt be received by these stations, be­
cause amateur wireless QperatQrs would interfere. 
Their periQdicity was nearly the' same as that Qf the 
ships Qf the fieet, that is, 425 meters wave length, and 
many Qf them have as strQng a sending apparatus as 
the ships. 

Take WashingtQn, D. C., for instance. There are at 
least fifty well-equipped stations. Their QperatQrs range 
frQm twelve to' fifty years Qf age. They may nQt be 
able to' send as far as the naval statiQn, but when it 
CQmes to' receiving, they get everything that is in the 
ether. Many Qf them at times hear distant statiQns 
calling the navy yard, and when nO' answer is heard, 
these YQung QperatQrs then call the naval statiQn, and 
report that a distant statiQn is calling them. It is 
claimed that the QperatQrs Qn watch never resPQnd to' 
these favQrs, and gO' Qn with their regular business. It 
certainly seems as thQugh the naval QperatQrs were nQt 
appreciative. 

CQmplaints are sent in every day at the Navy De­
partment. If this cQntinued interference keeps up, the 
wireless amateurs will get themselves intO' trQuble. 
TwO' plans to' regulate these YQUngsters are under CQn­
sideratiQn. One is to' limit them to' certil.iIi hQurs Qf 
the day, when they can dO' their talking. The hQurs 
most likely to' be adQpted will be frQm 3 : 30 to' 7.  An­
Qther plan is to' license these statiQns, as they dO' Qver 
in England. 

AbQut a year Qr SO' agO', a high schoQI student, whO' 
had a wireless statiQn, thQught he would have some 
fun by sending fake messages to' the navy yard and sign 
the "DQlphin." The QperatQr Qn watch later caught 
the guilty Qffender. A, report Qf this Qccurrence was 
immediately made to' the Navy Department, which re­
ferred the matter to' the District Attorney. It was 
found that nQthing eQuId be ' dQne with the yQung man, 
whQ prQmised to "be gQod" when it was explained just 
what damage his mischievQus pranks with wireless 
might dO'. 

• I e  . ..  
The Current Supplement. 

A new method and a machine ' fQr degreasing WO'O'I 
cQntinuO'�ly are described in the Qpening ' article Qf 
the curreht SUPPLEMENT, NO'. 1733. ' Dr. RQbert cGl'im­
sbaw eXPQses SQme wire-nail fallacies. PrQf. Reginald 
Fessenden's ' paper Qn Wireless TelephQny is cQntin­
ued. JQhn S. Fielding writes Qn "Safety FactQrs 'in 
Dams." San FranciscQ's new fire-prQtectiQn system 
is exhaustively described. Brimming with' many a 
quaint bit ,Qf histQrical ' infQrmatiQn is Franz , Feld­
baus's "Submarine Experiments Qf"the Past." A. E. H. 
TuttQn contributes an excellent paper on the Crys­
tallizatiQn Qf Water. In a paper 'entitled "T.he Un­
tilled Field Qf Chemistry" Arthur ))" Little dwellS Qn 
the stupendQus stQres Qf PQtential energy "bQund 'up, in 
matter. ' In · 1885 the distillguished physicist " Helm­
hQltz wrQte a paper entitled "TheQretical SpeculatiQns 
CQncerning Dirigible BallQQns.'" FQr tlle benefit Qf 
aerQnautical inventors we publish in the SUPPLEMENT 
a translation O'f this paper. 

• I e ,  • 
Magnesium is nO'w being emplO'yed to' some extent 

as a deoxidizer in brass manufacture, having the ad­
-vantage O'ver phQsphO'rus that an excess may

' 
be used 

withO'ut harm, and, indeed, may imprQve the quality 
of the brass. Magnesium is a metal which belQngs 
to the same family as zinc. Ordinarily the addition 
of 0.05 per cent O'f magnesium to the brass is suftl.cient 
for de<Wdiziag purpose-. 

MARCH 20, 1909. 

GENERAL FORMULA FOR COMBINATIONS OF NUMBERS. 
TO' the EditQr Qf the SCIENTIFIC AMERICAN : 

I was much interested in Dr. J. G. Bland's letter in 
the issue Qf February 13th, as I had made 'sQme 
researches in a similar directiQn. I was seeking CQm­
binatiQns Qf numbers that WQuld' bring any finite re­
sults in prQblems illustrating Euclid's prQPQsition NO'. 
47, BQok I .  

I n  the ( BQstQn) JQurnal Q f  EducatiQn Q f  September 
5th, 1907, and April 2nd, 1908, appeared cQmmunica-
tiQns frQm me bearing Qn this. 

' 

I , wQuld nQW submit an equatioll in harmQny with 
which must, be all problems, which secure finite re­
sults, illustrating this ' proPQsitiQn : 

(In)2 + [ 1 (:;: -�) J = [ 1 (:� + ;) J 
FRANK JERQME, SB. 

BQstQn, Mass. .. . . . .. 
ACCURACY IN SCIENTIFIC DICTION. 

TO' the EditQr of the SCIENTIFIC AMERICAN : 
, Prof. S.  A::Mitchell's article in the SCIENTIFIC AMEB­

ICAN : Qf February ' 6th ' contains a number of inaccu­
racies that 'should nQt pass unnQticed. 

, First, the 'extremely IQQse way in, which , the terms 
"temperature" and "heat quantity" are used is to' be 
deprecated. If should , be remembered that the ther­
mQmeter measures temperatures,' and that such terms 
as "degrees Qf heat" have nO' mea.ning. 

In explaining the actiQn Qf the thermQpile ' PrQf . 
Mitchell says : "When heat strikes a thermopile it 
alters the resistance Qffered to' an electrical , current 
passing thrQugh it, and this change Qf resistance is 
measured by the galvanQmeter." The most elementary 
text-boQk shQWS that the actiQn Qf the thermQpile is 
nothing of the sort. 

Further Qn we find : "Where the strength Qf the 
solar heat is the large number 10,000,000 that Qf the 
moon ( 1 . e. , refiected sQlar radiatiQn ) is Qnly 12 ; O'r 
in Qther words the sun shines with an intensity 800,000 
times that Qf the mOQn." It would be pleaSing to' 
learn what justificatiQn there may be fQr the term 
"strength" as applied to' sQlar heat. This sentence, 
hQwever, commits the graver fault Qf treating twO' 
distinct proPQsitiQns as identical. It may be that the 
sun shines with an intensity 800,000 tim1:ls that Qf the 
mQQn, , the cQmparisQn being made with the phQtQ­
meter, but when the tQtal radiations Qf the two bodies 
are cQmpared the ratiO' is about 180,000 to' 1, and the 
latter is the ratiO' here invQlved, as nearly as 1 can 
make Qut. 

What is meant by the "intensity Qf the corQna at 
1.5 millimeters frQm the sun's limb," etc. ? We may 
guess that PrQf. Mitchell means the rate Qf radiation 
Qf the CQrQna at the abQve-mentiQned distance frQm 
the edge Qf the sQlar image ( size nQt specified ) given 
by his particular apparatus, but as the language 
stands it really means nQthing at all. It is an ex­
tremely dangerQus practice to' use scientific terms in 
Qther than their exact and accepted significatiQn. 

C. C. HUTCHINS. 
BQwdQin CQllege, Brunswick, Me. 

.. 1 .  � • 
FROM THE TRACK-WALKER'S STANDPOINT. 

TO' the EditQr Qf the SCIENTIFIC AMEBICAN : 
The unveiling of disagreeable facts sQmetimes helps 

to' needed refQrms. In a late editQrial yQU bore dQwn 
heavily Qn the antiquated railrQad spike as Qut Qf 
place in the mQdern American rQadbed and track, 
and Qnly fit fQr a museum Qf railrQad antiquities ; at 
the same time commending the general excellence Qf 
the best modern American rQadbed and track. 

I venture the assertiQn that there is as little Qf 
such bed and track in prQPortiQn to' the whQle as 
there is Qf the best American highway. 

The IQcQmQtive is said to' be the mQst perfect and 
useful Qr satisfactQry machine that man has made, 
and the Qrdinary wheeled vehicle, to' say nQthing Qf 
the autQmobile, has alsO' reached a high state Qf per­
fectiQn. Yet they bQth run uPQn rQads that in general 
are full Qf defects. 

In all the cQntroversy between the railrQads and 
the railmakers Qver ,the weakness and imperfectiQns 
Qf 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 Qf the 
enemy. Rails are sQmetimes defective, it is true, but 
the treatment they receive, and the abnQrmal strains 
tci which they are subjected and in the main endure 
withQut injury, entitle them to' 'be called' Qne Qf' the 
vEltY "best prQducts Qf the American manufacturer. 

The rail as delivered ' to' the CQnsumer is a straight 
piece Qf steel, ' and is intended to' lie fiat, with more 
Qr " less rigid cQnnectiQns, UPQn a cQniparatively un­
yielding surface. It is actually placed UPQn a bed 
aimQst as yielding in prQPQrtiQn as the packed sQil 
Qf the ' Qrdinary, ' l1ighway yields to' the carriage wheel. 
In ; mQst cases it very SQQn assumes ,a bent cQnditiQn, 
usually IQwest at the jQints, and in many cases very 
much depressed, SO' that in IQQking alQng the line 
frQm a little abQve its level, it seems to' be made up 
Qf" arcs O'f circles. These are shQrt in perspective, 
and SO' they are ' in the rapid transit Qf heavy wheels 
Qver them, making the shQck Qf impact very abrupt. 
MQreQver," they dQ nQt lie still, but a wave Qf depres­
siQn passes alQng them as the wheel advances. In 
a shQrt time, as yQU say, the vertical mQtiQIl has 
IQQsened the spikes, and the depressiQn at the jO'illta 
increases. HQW hard it is to' make a level jQint ap­
pears frQm the fact that Qn many bridges and trestles 
where the fQundation is timber and nQt SQil, this 
jQint depressiQn is plainly to' be seen. 

In the electric tractiQn experiments at Berlin, it 
was fQund that high speed was SO' destructive to' the 
track, that an entirely Rew system Qf rQad building 
had to' be devised. It may CQme to' this fQr the use 
Qf Qur fast and heavy IQcQmQtives befQre safety can 
be assured. The imperfectiQns mentiQned WQuid sel­
dam be noted by the unpractised eye frQm the leve}. 
Qf the car, but frQm 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 I 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, wliich seemed to be but masses 
of splinters and decay, so long had they been kept in 
the ground. 

On another line I saw one pllLce 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. 

. ' . . . 

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 h.ave 
the black, yellow, and honey locust. The botanists 
rE;cognize 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 tensile strength and 
durability caused its universal use for treenails in 
wooden ships. No other wood ever took its place for 
tl:\is 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 tre,es, the importance ot, a 
chemical investigation, which shall discover the secret 
of its. ·remarkable and valuable characteristi�s, . can at · 
once be seen. The discovery of some means of con­
V61'ting ' ordinary cellulose into a compound ·having · the 
same properties, as that of the locust would be simply 
iIj.valuable in the arts. If merely a method of impart­
il).g itS . waterproof qualities to the cellulose . o,f the 
s:(mice, for example, could be discovered, it would re­
sult in the creation of a new and gigantic industry, 
perhaps . several. . 

: An investigation of this subject opens a wide field 
tq the young man. Its importance and value can hard-
ly be overestimated. . . .. 

: It will be interesting to note ihe fact that the finest, 
strongest, and most desirable 10cust 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 o� 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 locust is not more 
frequently recommended for railroad plantations. 

B. 

Scientific American. 
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 itself a niche in Ameri­
can patent history, as lasting ' as  that of the Bell tele­
phone: or McCormick reaper' litigati�n, is that there 
are a certain number; of manufacturers who acknowl� 
edge the. validity of the Selden patent arid pay royal­
ties under license ; likewise that there are , others who 
refuse ,to part with even the, sin�ll percentage .of their 
profits now , demanded . as . tribute. Origj,nally 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 , volum� 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 E!ectrical Vehicle Company, the owners of the 
patent" a petition, filed by the licensees, was granted 
Cy 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 , application 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 apPiuatus 
necessary to adapt the machine to · the roughness 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 inclination. Any form 
of liquid hydr�arbon engine of the compression type 
may be, employed in my improved . road locomotive. 
As the general mode of construction and. operation of 
.liquid hydrocarbQn ' engines of : this ' class. are now. well 
known, it .Is considered 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 
clutches 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 betw.een 
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 
faster than the propelling wheel, an intermediate clutch 
or 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 
whei'lls, 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 ri&t 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 
t.ase 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 alito­
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 
Electric Vehicle Company, became convin.ced · 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 . v,flhicles, 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, another 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 seale. 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 
defendants 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 individuals and importing 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 injunctions 
obtained under such. circumsta�ces were exploited as 
evidence, of the validity of . the patent, Judge·' Hough 
of. the· United; States. Circuit Court for the. Southern 
District. of New York, denyil).g an application to, punish 
for contempt of court the. violation of one of the injunc­
tions obtliinEid 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 t'o be proceeded , against had: been ended by 
their capitulation, tIie Ford. Motor Company was organ­
ized in Detroit . .  One of the most important clauses in 
the articles of agreement or' Ule 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 clothllS 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-



pelled to acquire an outstanding license 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. From the very first, 
the action of the Electric - Vehicle Company VB. the 
Ford Motor Company developed into a test case. Dur­
ing that period no stone has been left unturned to pro­
cure evidence of inventions 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 beel!. 
accumulated. 
. Considerable misconception exists as to the vehicles 

which have been built unner the Selden patent, one of 
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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 1 905. 
Note the control wheel. The exhaust Is &head 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
Dal device described. What is known as the "Hart­
ford" car. which was built a little earlier than the 

The " I S 7 7 " Selden car built about 1 905. 
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"1877" model by the Electric Vehicle Company at Hart­
ford, is also shown by the photographs. In 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 
ia 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 ; Carr/!, 
1865 ; Menn,. 1877, and a great number of others on the 
Continent. In this country, Brayton actually a.pplied 
(ine 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 Rot 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 

Front view of the " I S 7 7 " Selden automobile. 

Standing at the curb is the car built by Henry Ford as an exhibit in the suit. It is equipped with a constant pressure engine 
and carbureter which was Invented about 1865 and which is the large copper tank shown at the side. The car hal! been built 8S nearly as possible to conform with the specIfications of the 

Selden patent. The patent will e�ire in 1912. 

Oil pump for fuel feed at deht. -rhe bell month extending downward is the exhaust. Friction clutch, redu(!ing gears. and hub clutch. 

&.UTOJlOBlLES CONSTRUCTED ACCORDING TO TO SELDD 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 fuel could never be practical on a vehicle, re­
gardless of the smoothness of the roads. 

To sum up, the situation with regard to the SeIdeR 
patent at the present moment is about as follows : All 
the testimony to be presented by both of the litigants 
has 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 COR tact 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 

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 dngerous. A voltmeter was connected be-

The safest way of dragging a man off a live rail. Using a coat as a rope to lift a live wire. 

comprIsmg 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 aR appeal. 
That will mean the IfLPse 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 anythiI1g definite to record. A 
few of the customary delays will easily bring this up 
to the date of expiration in 1912. 

. 4 . '  • 
FIRST AID TO THOSE IlilURED 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 
thqse who are not familiar with the handling of 
electric circuits. Again, the victim may receive a 
severe shock and may appear to be dead wh�n be is 

seizing 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 
haRdles, so that the hand did not come in contact with 
any bt 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 stream 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 5 
inches from the wire. At 3 feet 7lh inches the poten­
tial was 60 volts, and at 2 feet' 2 inches 70 volts, while 
at 7J� inches it amounted to 210 volts. This showed 
that the firemen need not fear to operate the hose at 
a distance of 3 or' 4 feet from the wire, and if· stand-

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. 

• • • • • 
Oftlclal Meteorological Summar}', New York, N. Y., 

February, 1909. 
Atmospheric pressure : Highest, 30.4 1 ;  lowest, 29.24 ; 

mean, 29.95. Temperature : Highest, 58 ; date, 10th ; 
lowest, 5 ;  date, 1st ; mean of wal,'&.est day, 47 ; , date, 
24th ; coolest day, 12 ; date, 1st ; mean of maximum for 
the month, 43.7 : mean of minimum, 30.9 ; absolute 
mean, 37.3 ; normal, aO.7 ; excess compared with mean 
of 39 years, 6.6. Warmest lllean 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, 4.5. Precipitation : 4.31 ; grea.test 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. Playing the hOle on & high.tension conductor. 

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

Not long ago the Pennsylvania 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. Wben · a man is injured by coming in con­
tact with a fallea live wire, it is a dangerous matter 

FIRST Am TO' THOSE IlflUBED 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 3%: and 6%' 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-

Prevailing direction, west ; total movement, 11,012 
miles ; average hourly velocity, 16.4 miles ; maximum 
velocity, 73 miles per hour. Weather : Clear days, 3 ;  
partIy 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 wi�ter, 10.85 ; normal, 10.94. Deficiency, 0.9. 
Snowfall of the past winter, 16. 
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PROGRESS OF THE 20,OOO-TON " NORT][ DAXO'lA." 
The accompanying photograph, taken at the yards 

of the Fore River Shipbuilding Company, SAOWS 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 Qf the unusual gun-power 
of this great battleship. The total a.rmament 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 .fu;ing above the roof of the forward turret, and 
three on the .main deck abaft of the after mast. ' Ill; our 
photograph the pair of 12-inch guns in the . foremost 
turret are to

' 
be seen swung over� to star.board . .  The 

other turret is to be, seen In course
' 
of RsselllbliIlg upon 

the . dock in the. �iddle foregro�nd. This . view)s. in­
structive as showing the plate framing , of. the turret 
before the roof and the . side . and : front armor· have . '  , � _ .  .... I '  � �, - ' . . 
been put in . place. In the immediate . foreground is 
one of this turret's 45-callber, 12-inch 

. 
guns

'
. ·  To the 

left of the breech of the
-
. gll1i Hes oiie ()f ,  the port 

shields, which are mounted upon th� guns, withiIi and 
close up to the port oPElIling: of the �ui're( for the pur­
pose of preventing 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 
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and hence, the American system assures a greater all­
round eftl.ciency for a given number of guu. 

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 2¥.J inches 
is exceeded only by that of the "Lusitania" and "Mau­
reta�ia." · Her normal displacement 1s 20,000 tons and 
h��. rull load dispiil.cement over 22,000, tons. She: will 
stow.. 2,500 tons. of coal in her bunkers, and her G�lrt�s 
turbines of 25,000 . borse-power are designed . . to drive 
her

' 
at a contract speed of 21 knots, although ' On tri�l 

s�e
'

'Yill pro�ably make over 22 knots. ; In,
'iiddition,, to 

her .main· battery. of ten 12-inch guns, she will carry 
.. fou;te�n 5g;!!aliber 5�inch guns on the gun deck . below: 

. The. protec.ti�n . will. consist of a wide belt . of. anpor, 
varying in ·thickness from 10 to 12 .inches in the lower 
haU

" of it, 
'
and, from 10 to 8 inches in the upper· haif. 

As a protection 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 AMERIC,AN will 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 
t�e , pr.j�� and his essay will be published in the · ScIEN­
TIFIC AMERICAN. 

. 7 . . The Editor, reserves . the right to publish ,in the 
columns of the SCIE;"iIFIC:AMEBicAN or the SC�N�U'IC 
AMERIC�N : Sm.hEME�T ; three '.' or 

. 
f.our , of the more 

meritorious elijsays, .. wbich .in ,the opinion of the judges 
are worthy of honorable ' Illention. 

' 

. Pr�r:: Helli-y ,B: _ Ma,n�ing,
·
of� .Bro,,=n, ,University, . and 

Prof. ; S. ,  A . . ,'Mitchei{ of ·:Columbia .University,
· 

will be 
the judges. 

• • • • • 
Death oC W lllIlUD; A"Austln. 

.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. " .  Despite hi; 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 gasoline lamp which was shortly to have 
been placed . upon the market. Mr. Austin built a steam 
earriage at about the beginning of the civil war, and 

TO 1' 1I0RTH DAltOTA," OUR nBlT II DREADNOlJGHT ," 80 PBR CliNT CO)(PLETED. 

over the roofs of the two after turrets, so that . . if ·the 
"North Dakota" should . be engaged in action with 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 , loI).gitudinal,. cen­
ter line of the ship, and all ten guns c�nJ b6� fired on 
either broadside. This is one of the excellences, of 
the "Dreadnought" design, and indeed the cre�it . for 
introducing the center line arrangement ,is due ,to oJlr 
own naval constructors, with �hom it originated. '  The 
arrangement affords . a distinct " advantage . over '. the 
E�gUSh system as uBe9. oq the original "Dreadnought" 
and all s!lbsequent sh�p1J of her · type ; for, 8.lthough . they 
also carry ten 12-in�h guns, it is possible .�o. conc�n­
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 
1 2-inch guns, .as against an end-fire of four 12-inch 
for the "North Dakota:' It is unlikely, however, that 
m uch fighting will be done from the end-on position. 
FutUre engagements will be broadside to broadside ; 

as · Decem,ber 16th, 1907, she was -!aJlnel).ed November 
10th, 1908; and at the present time is nearly 80 �r ceJ?-t 
completed. She will probably have her. trials . .  during 
the late summer or. early autumn and, unless som'e­
thing . unforeseen occurs, she will be completed several 
months before the contract date of June 21st, 1910. 

• . • 1 .  
A ." 4)0 P11ze Cor a SllQple Expla�atlon oC the Fourth 

DbneIl.81Cl'n. 

A frien<t pf th� SCIENTIFIC AM.I!!RICAN" who · desires to 
remain unknown, has . �aid into the hands of the pub­
Ii.shers. the . sum of $500, whicb,.is to be awarded as a 
prIze , for tb.e , best�pop

·
ular exPlanation

' 
of the :' Fourth 

Di91�nsi<in,
' 
the

�'abje�t being to set forth in an ess�y 
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 AMEIUCAN, 361 Broadway, New 
York, N. Y." 

exhibited Jt throughoJltAhe country, _with. copsiderable 
profit ' to 

' him'
self. . Later he built a steam bicycle of 

phenomenaL speed. 
. .  ' . .  

(JOllier., " ProlQetheull." Launched. 
Ou December; 5th the: collier . �'Prometheus," the; first 

great steel vessel of the ·United States navy built . at a 
navy yard on the

' 
pacific . ��a.st, wa.s lau�clied at the t ·  .... . ,  , . '  

Mare Island navy yard, Cal. The structuraL material 
for the "Prometheus" w� received about the .�'

iddle of 
Sl:)ptember,; 1907, and work: begltu on Octqb�r� 1st;. the 
keel being .laid on October J�th' Tb� con.s,truction ,thus 
occupied less . �han fourteeu . mont�s RIld the. :'Prome­
theus" . is_ fu�th.er advanced at .the . lau)lching .. than, . has 
been the, case . with any large vessel· built previous,ly 
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. 

• . e  . •  
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 w;th 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 mOl!nted 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 ' hollse 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. It is light 
and sufficiently strong, and presents a neat and fin­
ished aptlearance. 

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 cottage. 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 w>hich it is placed, but it can be moved 
whenever moving day comes. The open doorway 
gives almo�t 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. 
A bove the floors the frame consists of only four cor­
ner posts, the plate frame, two pairs of rafters, two 
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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, % 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 % inch by 2% 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 
1;he 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 %-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 % inch, are fastened with 1%-inch 
package wire nailS, clinched on the outside. The inside 
cleat is fastened with %·inch nails clinched inside. In 
general, the nailing is done with nails just long enough, 
so that the sharp pOints prick through slightly. 'fhe 
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 %-inch stuff around the window 
opening. The double casement windows are factory 
made, sash 1%-inch thick, and cost $1.50 per pair or 
window. They are hung with parliament blltts--sep­
arable-swing inside, and shut against the outs,ide 
frame about % inch. The sill is beveled outside of 
foot of window sash, and a small square be�d is run 
on the sill 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 %-inch pine, 
with the 7/16-inch siding nailed to it. The bottom 
board of this frame overhangs the front plate 1 %! 
inches, and the matched stuff rests on top of the plate. 
This leaves the lower % inch of the plate ' for the doors 
to shut against. The gable window opening is framed 

around with %-inch , 
stufl' outside, and 
with 7/16-inch stuff 
inside. The gable 
window Jlash are 
home-made of %­
inch pine, and are 
hinged with separ­
able butts to swing 
up for ventilation 
The rear gable is 
Slightly modified by 
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beveling it to over- � 
hang the plate %. 

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 %-inch pine. The 
top boards shut against the plate % 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. 0 The finished panel must now be 
given repeated coats of good paint unNl 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 %, 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-

o 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 a� 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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inch, and by fasten­
ing a beveled trim 
board to the plate to 
retain the panels be­
low the plate in the 
same way, the side 
panels are held by 
eaves boards. 
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THE FLOOR PLAN AND FRAME. 
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The floor is made 

in three sect!(:ilS 
s t r o n  g 1 y cleated 
underneath w i t  h 
cleats pasSing two , 
inches 'beyond the 

VARIOUS DETAILS OF CONSTRUCTION. 
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the other 5 inches wide, are beveled and put together 
with long wire nails. They are ilien put in place, and 
pieces of the 7/16-inch siding, 2 feet 9 ¥2' 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 primipg 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 
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Finish Boards.-Second quality pine, % 

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 2lh inches by 
12 feet . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

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

76 feet 

44 feet 

AI IITERESTIlfG EXPERIIIEIT AND ITS EXPLAIATIOI 
BY ALYBBD P. )[OBGAlI'. 

Ordinarily, the precipitate produced by mixing two 
chemicals in solution is formed more or less slowly. 
But in the following experhnent we have a case where 
two different speeds of reaction are shown. 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. 

Wben iodine is added to a starch solution, or vice 
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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THE GABLE AID SIDE PAlfELS. 

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 2 %! 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 i.nches 
by 3 inches by 16 feet . . . . . . . . . . . . . .  119 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) . . . . . . . . . . . . . . . . . . . . . . . . .  62 feet 

Floor.':"'Third quality pine flooring, match-
ed and dressed, 16 feet long, cover 
180 square feet, add 14 . . .  . . . . . . • . . . . 225 feet 

Framing Boards.-Df 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 . . . . . . . . . . . . . . . . . . . . . .  . 150 feet 

sium sulphate and iodic acid, in accordallce with the 
following reaction : 

2KIO. + H,SO. = KaSO. + 2HIO •. 
The iodic acid is the only constituent which plays any 
part and need be . considered in 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, 
5H1 + HIO. = 51 + 3H,O 

SO. + 2H.0' + I = H.SO, + 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 soon as the last molecule of sulphurous acid 
disappears, the whole solution 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 thne it before 

MARCH 20, I9�. 
mixing the remainder. Care should be taken not to 
use too much sulphurous acid. .. . . . . 

HOIIE·IIADE SPRING WINDER. 
BY d. O. BBOUILLBT. 

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, 

HOIIB-IIADB SPBmG WINDER. 

The supply of springs was exhausted, The WTIter 
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 
x 1 %' x % inch wide, with a '"¥.a.-inch hole in one end. 
A :%rinch lag screw was .placed in a brace, a pinhole 
was drilled in the gimlet elld of the screw, then 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, 
4 x 1'14 x 114 inch, forms the body, A :%.-inch shank; 
fitted with a chuck taking from 0 to %: inch, was 
rUIl through the hole at the top and 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. 

FORGIlfG A IIASTHEAD OR BOOII RING. 
BY I. G. BAYLEY • 

On account of the severe strains to which the lugs 
on a masthead are subjected, they and: the ring are 
usually made from one 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 
being cut sufficiently long to make two lugs, and go 
half way round the masthead or ends of main 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 iron -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 the 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 
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PROGRESSIVE STEPS II THE FORGING OF A IIASTHEAD. 

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, arid the bands driven 011; 
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of Any Life Insurance Company in the World ! 

'Giant Strides of a Giant Company : 
Gain in Life I nsurance in Force, in 1 908, over -

Paid Policyholders, during .1908, over 

- 97 Million Dollars 

- 1 9  Million Dollars 

Dividend Fund to Credit of Participating Policies, Decem-

ber 3 1 ,  1 908, nearly - - 1 5  Million Dollars 

Total Payments to Pol icyholders Since Organization, plus Amount 
Held at Intarest · to Their Credit, Over 3 1 3- Mill ion · Dol lars ! 

OTHER 1 908 FEATURES 
Expenses Reduced. 

New Monthly Income Policy Inaucuratecl. 
-

Loaned to Policyholders, on Security of their Poli­
cies, to Dec. 3 1 ,  1 908, over 10 Million Dollars. 

Tax Payments in 1908. nearly I �  Million Dollars. 

The Prudential 
Insurance Co. of America. 

, 

Incorporated as a .stock Company by the State of New Jeraey. 

JOHN F. DRYDEN, President. Home Office, Newark, N. J. 
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RECENTLY PATENTED mvENTIONB. 
OC Interest to F'arlDers. 

HEATER FOR BROODERS.-J. C. NICH­
OLLS, Blue Mound, Ill. The Invention refers 
to poul try 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, 
whenever It is desired, for cleaning, repairing 
or other purposes. 

CULTIVATOR A'ITACHMENT. -< 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 frvm 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. 

OC 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 eft'ectively prevent refilling of the 
bottle with spurious liquids by unauthorized 
parties, especially when the bottle is held In 
a horizon tal position. 

HOSE CONNECTION FOR STEAM THAW­
POINTS.-J. R. MATHEWS, Fairbanks, Alaska. 
The purpose In this Invention is to provide 
details of const!'uction 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 ralls, 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 
fiows 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 p rovide 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 
dally 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. ALLINlO, 
San Pablo, Cal. The inventor's object is to 
eliminate the furring-strips and support the 
lath directly from the concrete constituting 
the fioor 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. KRlSCHER, 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 rlngholder to the strop, In such 
a manner as to obviate the use of a bolt and 
nut, as in the constructions at present iii the 
market. 

JAR-OPENER.-M. C. DEARING, Haverhlll, 
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. 

Housebold UtUltles. 

KITCHEN-SINK COVER.-A. G. DEMAREST, 
New York, N. Y. The more particular object 
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here ' is to produce a type of sink cover Buitable 
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 
facllltating the drainage of such water as 
,may be accidentally spllled upon the sink 
cover. 

COT FOR CHILDREN.-MuRIEL M. S. B IN­
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 iii the 
boiler or outer vessel, the pressure of which 
can be controlled by means of a stop cOCK. 

Macblnes and Mecbanlcal 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 REGI STER, INDICATOR, AND RE­
CORDER.�J. F. PARKER, Kansas City, Mo. 
The invention Is an improvement in registers 
In which are employed multiple receptacles 
or money tills and 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 IIp. It also Involves 
certain construction In collapsible cores to pe 
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 tliis clamp may 
be used in connection with any suitable ten­
sion mechanism. 

AIR-SHIP.-F. L. ORR, Omaha, Neb. In Its 
broad comprehension, the ilivention comprlse8 
an aeroplane, a basket, car, or other simllar 
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 ilito the 
air, directly under the aeroplane. . 

CLOCK AND COIN-FREED WINDING AP­
PARATUS.-A. G. P. WnNGAARD, Romersgade 
3, Copenhagen, Denmark. This invention Is 
designed to provide mechanism in combination 
with a clock adapted to collect · detlnite sums 
)f money at certain times, for - instance, the 

vremlums on an Insurance policy payable In 
dally or weekly rates, savings bank deposits, 
and the llke, thus doing away with the cost 
of collecting these payments, which is often out 
of all proporti'on with the amount collected. 

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

improvement is iii 'machilies for use iii remov­
ilig lumps, kiliks, ridges, etc., In saws, com­
monly known as "Ievelilig," preparatory . to 
stretchilig the saw iii adjustilig its "tensions," 
which is secured iii machines as �ow generally 
used by passing the saw longitudinally be­
tween rollers of equal width and thereby 
stretching the saw equally 9n both ·surfaces. Full hints to correspondents were printed at 

the head of this column In the issue of March 
l1lth or will be sent by mall on request. 

( 12021) A. T. G. A. writes : In your 

. SAFETY ELEV ATOR-CAGE.-C. H. STUR­
GIS, Granville,. Ill. The cage is provided with 
dogs at i.ts bottom, adapted to be thrown Into 
engagement with hooks hung iii sets to swing 
in channel irons In the shaft, a stud actuatilig 
means to throw the d9gs Into engagement with issue of October 3rd, 1908, F; B., N o. 10867, 

asks why ' the days and nights are not equal the hooks, over whICh it is adapted to slide 
during upward movement of the cage, the on the days the sun crosses the celestial 

h equator. I have for many years been im­dogs locklflg with one set of hooks should t e 
pressed with the care, patience, and directness cage start downward. At the upper part of 
of your answers to the many Inquiries. It has the Sh
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been the most iliteresting column of the paper free rom e 00 s, means 0 n ,  

h the hooks swun in the shaft. ' to me. In this " one particul�r case, owever, away from g 
h h ks I 

may I suggest you do not mclude the main Means permit the dO�S to engage t e 00 
reason for the discrepancy. In some almanacs should the cable brea . 
the time of sunrise and sunset is computed CONCRETE-BLOCK MACHINE. - E. P. for the instant the first glimpse ( or the last ) AUGER, Corinth, Miss. This machine makes of the ' sun's disk would be seen on the true blocks of concrete for use in building of varl- horizon. Allowance is made for the seml­ous kinds, 'employing concrete material. An diamet�r of the sun and for the refraction of object of the invention is to provide a device the atmosphere. This would cause the sun to in which the block may be molded and then appear a few minutes ' earlier In the morning by the use , of a cam lever, the sides of the and to be seen a few minutes longer in the mold can be loosened and let down vertically, evening, making the day ( sometimes )  8 or : 9  leaving the molded block upon tHe base from minutes longer than it would otherwise be. which it can be readily removed. When this' happens during the time of length-

BUNDLE-WIRING PINCER S.-J. PFEFFER, enlng days ( as In March ) it would cause the 
Spokane, Wash. The Invention Is in the na- equal , days and nights to come earlier, and to 
ture of a machine to be used in fastening to- come later In September. The matter of seml­
gether by wire, bundles of small boards, such diameter and refraction ' is not taken Into 
for Instance, as are used In making boxes, account by all almanac computers, some giving 
and for fastening together shingles into bun- the moment when the center of the sun would 
dies, and other similar uses, and It consists be on the horizon if there were no atmosphere. 
In the construction and arrangement of a In such almanacs the equal days and nights 
pair of pincers for cutting and twisting the come exactly on the days ot- spring and 
wire about the bundle. autumnal equinox, but it is only theoretically 

MACHINE FOR CASTING LEAD SEALS so. The equation of time would have the 
AND THE LIKE.-N. S. FRlDERICHSEN, 44 effect only of transferring the time of . both 
Vester Folledvej, Copenhagen, Denmark. The sunrise and sunset earlier or later, as the 
invention consists in the fact that the casting case might be, and so would have no effect 
molds for the seals together with their cores upon the length of the time of daylight. There 
are arranged In a disk rotatable between tyro would of course be a slight effect due to the 
stationary disks, this rotatable disk during its change in the equation of time between sun­
rotation receives the lead and automatically rise and sunset, but that would scarcely 
cuts off the supply, the seals being ejected amount to as much as one minute. Pardon my 
from the molds after they have sufficiently "butting In" In this matter. My appreciation 
cooled. of the uniform accuracy of your answers in 

Prime Movers and Tbelr Accessories. 

COOLING DEVICE FOR EXPLOSIVE EN­
GINES.-G. B�AUN, 93 Qual 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 advantag�s 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, Dietrlchsdorf, 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 untll a 
steam Inlet Is opened, whereupon the piston 
valve Is moved to the end of its stroke jly 
steam pressure alone. 

EXPLOSION-TURBINE.-P. O. POULSON, 
Brigham, Utah. The Invention pertains to tur' 
blnes 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 p·roduce a prime mover 
which will 'be efficient In operation and ex­
tremely simple in construction. 

Hallways and Tbelr Acces.orles. 

METAL RAILWAY-TIE.-J. R. ROBINSON 
and J. F. S UGRUE, 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 reni\er 
the tie more or less yielding between the rails, 
the material cut away in the side fianges to 
accomplish such a result, being utilized as 
stays or braces. 

Pertalnlng to Veblcle .. 

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 salls 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. 

( 1202 3 )  J .  M. asks : What is cement? 
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 oft' 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 

CARBURETER.-P. BERTRAND, - New York, 
N. Y_, and J. GoUBILLON, , Vaulx en Velin, 
France. The aim of the Invention is to pro­
duce a device which w!JJ operate to ·produce you to inform me whether salt will destroy a thorough evaporation . of , the gasoline or (disintegrate) a cement sidewalk ? If it does, other fuel in large quantities, and which w!JJ what is , the chemical combination ? A. The aft'ord means for nicely regulatiIig the vapori-
zation of the gasoline and the ' proportion of theory of action of salt water upon cement is 

not fully understood, some cement structures gas and air which passes from the carbureter 
exposed to the worst conditions having given to the engine. 
most satisfactory results, whlle others uniler 

PROTECTIVE DEVICE FOR . RUBBER more favorable conditions have failed in a TIRES._H. W. HARDING, New York, N. Y. greater or less degree. The chemical action One purpose of the Inventor is to provide a involved is generally agreed to be as follows : chain or series of chains especially construd:€d When the cement contains .  'a high percentage for introduction Into pneumatic , tires to pro- of llme, all of the latter is not engaged in 
tect the area of the tire most liable to punc- stable compounds, and when exposed to sea 
ture, the chains being so constructed and water, the sulphate of magnesia in the latter 
placed that their radial line from ·the center combines with the lime, forming calcic sul­
of the tire within the protected area will pass phate and precipitating magnesia. The dls­
through at least one thickness of the metal covery of magnesia In cements decomposed by 
used In the construction of the chains. sea water at first led to the supposition that 

NOTE.--.coploo of any of these patents will the cause of failure was excess of magnesia 
be furnished by Munn & Co. for ten cents each. in the cement when used. The action is as­
Please state the name of the patentee. title ot slsted when the cement is alternately wet and 
the Invention, and date .of this paper. dry, as between tides. and the sulphate of 
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lime m a j' b e  washed out i f  the cement i s  
sufficien t l y pervious,  m ore u ( ' i n g  formed b y  
fresh s e a  water attacking t h c  l i m e  u n t i l  the 

latter is dcstroyed. I t  is  genera l l y  agrepd that 
the better t h e  cement i s  mixed a n d  p l a ced. 
with especial view t o  the density of its sur­
face and impermeab i l i t y .  t h e  less it w i l l  be 
attacked by sea water. more o r  less regardless 
of its an a l �·s is . t h e  onl y important cons idera­
tion of the l atter being t h a t  its bydra u l i c  in­
dex s h o u l d  be high. i .  e. , p e rcentage of l i me l ow . 

NEW BOOKS, ETC. 
A HANDBOOK OF S :\[ALL TOOLS . By Erik 

Oberg. New York : John Wiley & 
Sons , 1909 .  517 large 12mo. pp. ; 2 8 2  
illustrations ; cloth. Price, $ 3. 

In the present m u ltipl ication of books on a ll 
sorts of subjects it is comparatively rarely that 
one comes across a new publication the subject 
of which has not already been treated. less 
comprehensively o r  less thoroughly o r  simply 
e a r l ier. but the present work seems to fi l l  
not a "l ong-fe l t  want" so much a s  a recently 
a r i sen and hitherto unfil led want. The rapid 
development of highly automatic machine 
tools and the use of high speeds facilitated by 
I mp rovemen t s  i n  steel have' d�vel oped entirely 
neW require men t s  in the way of tools and the 
author endea VOl'S t o  p rovide instructions in the 
bp.t modern practice for t'le  benefit o f  t he tool­
ma ker, d rafts m a n ,  foreman , and shop superin­
tenden t .  'l'he book is practical and to tbe point, 
s i m p l e  i n  l anguage. a n d  well suited to the class 
for w h ich i t  is particu l a r l y  inten ded. The new 
devel o p m en t s  above referred t o  require more in­
s t r u c t i on in what tools t o  make than in how 
to d o  it, the latter being genera l l y  easily 
t h o u ght out by a good workman. and the author 
thel'efore gives his atten tion p r i m a r i l y  t o  the 
former. The book i s  fu l l  of useful tables and 
data for t oo l  making and for those interested 
the for m u l re  by w h i ch t h os e  data a r e  c a l c u l a ted 
and other s i m p l e  mathematics a re given. The 
authen t i city and origin a l ity of the w ork is 
sufficien t l y  dem on st ra ted by the fact that it 
represen t s  the practice of one of the l a rgest 
and most advanced tool-making firms in the 
coun t r.\" w i t h  which the author w a s  associated 
for several years. 

How IT IS DOXE : OR, VICTORIES OF THE 
ENGIXEER. By Archibald Williams. 
New York : Thomas Nelson & Sons . 
1908.  12mo . ; cloth ; pp. 484 ; 2 6 8  
i l l .  Price, $ 1 . 2 5 .  

In t h i s  book t h e  author h a s  described in sim­
ple language how t h e  great en gineering feats 
of t he w o r l d  have been accomp l ished. Among 
t h e  s u bjects treated are rail road engin eering, 
the h u i lding of a big ship, bridge building ( in­
c l u d i n g  an account o f  suspension and canti­
I p v p r  hridges and detailed descriptions of the 
Forth B r i dge. B l ackw e l l ' s  I s l an d  B r idge, and 
t h e  co l l apse of the Quebec Bridge ) . the bu ilding 
o f the new Croton Dam. curbing the Nile. nota­
h i e  rese rvoirs. Panama Canal.  harbor works, 
t u n n p l s  and t u n n e l ing, m ining and mines, power 
from fa l l in g  water.  
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I NDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

March 9, 1 909 , 
A N D  E A C H  B E A R I N G  T H A T  D A T E  

[See note at end of list about copies of these patent8.] 

A bdomen compl·ess. T. P. Taylor . . . .  9 1 5 . 049, 9 1 5 . 051 
Abdomen ('(l m p ress a t t a c h m e n t  for corse t s �  

T.  P.  Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 5 . 050 
A c i d ,  mercury s n I t  of para-am i n ophenly-

arseniC, 'V. G l'ut tefien . . .  914.408 
Adtlressi n g  machine,  W a l rOd & )1ay . . . . . . . . 91 4 , 999 
Ad n> rtising device, G uerra n t  & Sydnor . . . . . . 9 1 4 , 656 
Aer-ol)l ane.  H. Mueller . . . . . . .  . . . . . . . . . . .  91 4 , 969 
A i r  brake automatic coupling.  G. Hipma . . . .  91 4 . 51 2  
A i r  moistener, C. G .  McKendrick . . . . . . . . . . .  9 1 4 , 863 
A i rsh i p .  J. T. Rice . . . . . . . . . . . . . . . . . . . . . . . . . 914 . 5 1 1  
A i rs h i p .  aeroplane,  L. A .  Bech t . .  914, 782 
Alphfl-halogen-isovaleryl-urea and m a k i n g  

the s a m e ,  E. Saam . . . . . . . . . . . . . . . . . . . . .  9 1 4 . 5 1 8  
A l u m i n o  silicate o r  artificial zeol i t e .  R . G a n s  9 1 4 . 405 
A musement a pparlltus,  B. J. Sagehomme . . . .  9 1 4 . 884 
A tlll lSf'ment device, J .  Hllebne'· . . . . . . . . . . . . . 9 ] 4 ,723 
A lDllsement l'teps, .T . H .  C ross . . . . . .  . . . . . .  9 1 4 , 805 
A n i m a l  f'el'll I l l . obt a i n i n g .  R .  H .  Deutsch-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 4 , 644 
An imal trap. A. N .  Atkins . . . . . . . . . . . . . . . . . 914.912 

Scientific Arnericafi 
A n i m a l  t r a p ,  "', 1\1. Kaiser . . . . . . . . . . . . . . . . . !>15 .028 
A utom a t i c  foun t a i n .  A. G. Ionides . . . . . . . . .  D 1 4 . 4 1 ! l  
A u toulOu i l e  a i r  cush i o n ,  J .  B .  T a y l o r .  Jr . . . .  9 1 4 , 8D6 
Awning.  M .  M. Conneny . . . . . . . . . . . . . . . . . . . . m 4 . 6;l 9  
Ax, brush . F. Hammerly . . . . . . . . . . . . . . . . . . .  91 4.947 
Band cleaner, space. \V. H .  Sch u y l pl' . . . . . . . 914,522 
Band l'esaw a n d  double jOinter, J. :\J c \Vi I -
BanJ�

a
g':nd' ·s�PP��t. · i): 'Ei: '}ia'r't;l�ti : : : : : : : :  �}N� 

Bar. See Railway rail tie bar. • 

Barrel or k�g and head therefor, 'Woot1 e n ,  .J. 
W. B l'amard . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Beam, w a l k i ng ,  H. Shannon . . . . . . . . . . . . . . . .  . 
Bearing, F. W. Salmon . . . . . . . . . . . . . . . . . . . .  . 
Bed bottom fabric, F. W. K inney . . . . . . . . . .  . 
Bed clamp, A. T. Sawyer, reissue . . . . . . . . . .  . 
Bed settee. J.  Phil l ipson . . . . . . . . . . . . . . . . . . . . 
Bedstead crib attachment,  V. O. C l"a wfonl . .  
Belt coupl ing.  J. B renner . . . . . . . . . . . . . . . . . .  . 
Belt stretcher. A. C . Donell . . . . . . . . . . . . . . .  . 
Binder, loose leaf. C. L. Baldau f .  . . . . . . . . .  . 

9 1 4 . 787 
9 1 4 . 608 
9 1 4 . 520 
9 1 4 . 958 

1 2 . 926 
9 1 4 . 67 1  
9 1 4 . 64 1  
fl14. 634 
914 , 81 5 
D 1 4 . 781 

B i nder or loose sheet holder, t.emporary, 1-1. 
F. Bushong . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 4 . 383 

Binder, temporary, C .  A. Hartma n n  . . . . . . . .  9 1 4 , 95� 
Blacking hox, C. E.  Conder . . . . . . . . . . . . . . . . .  91 4 . 638 
B lade holder. Duhring & Wohensmith . . . . . . . 9 1 4 . 707 
Blanket clamp. D. E. Coe . . . . . . . . . . . . . . . . . . 9 1 4 . 6.37 
Block mounting.  swivel.  J. Ward . . . . . . . . . . .  9 1 4 . 683 
Block Signaling system . H. M. Coulter . . . . . .  9 1 4 . R86 
Bobbin.  J. R. Coe . . . . . . . . . . . . . . . . . . . . . . . . . .  9 14 .793 
Bobbiu holder. T. J. Munlock . . . . . . . . . . . . . . . 91 4 . 7�2 
Boiler a n d  furnace. comhined. W. J. E l l i s  . .  91 4 . 647 
Boiler flue cleaner. J. J. Flynn . . . . . . . . . . . .. .  9 1 4 . 940 
BO�ler furnace, J. C .  Parker . . . . . . . . . . . . . . . .  91 4 , 749 
BOller tube cleaner. E. �lettler . . . . . . . . . . . . .  91 4 . 592 
BOilers, etc. , protective coverin� for blow-

oII pipes of steam . J. Beattie . . . . . . . . . . 9 1 5 .059 
Bolt clipper. J. A .  Alley . . . . . . . . . . . . . . . . . . .  9 1 4 . 91 0 
Boo k .  E. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 4 . 704 
Boot a n d  shoe exhibiting device, E. Lange-

nohl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 4 . 431 
Boot and shoe internal cushion, J. Ramsay . .  9 1 4 , 674 
Boot and shoe upper and bo:;: toe therefor, 

H. C . Jenney . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 4 . 724 
Boot or shoe form. J.  S .  Hansen . . . . . . . . . . . . 9 1 4 . 409 
Boring appl iance, A . J. Signor . . . . . . . . . . . . . .  914. 759 
Bottle labeling machine. N .  Muslar . . . . . . . . .  91 5 .035 
Bottle. non-refillabl e .  C. S.  Thomas . . . . . . . . .  91 4 . 529 
Bottle.  non-refillable. Schmitz & Shanahan . .  914 . 885 
Bottles, cans,  etc. , powder distributer n lld 

closure for. C .  H . Van Rensselaer . . . . . .  91 4 . 7 66 
Box fastener, R. Schleicher . . . . . . . . . . . . . . . . . 9 1 5,045 
Box lid holder and box opener, Bergquam & 

Bjerke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 4 .9 1 9 
B ox making machine.  W. M. G e n t l e  . . . . . . . . . 9 1 4 . 820 
B racelet, expansible,  W .  S .  Thornton . . . . . . .  9 1 4 , 533 
Bracket, H . Z i m merma n . . . . . . . . . . . . . . . . . . . .  9 1 4 ,774 
B I·acket. Potter & Lou i s . . . . . . . . . . .  91 4 .974 
Bracket support.  A .  G .  Crago . . . . . . .  91 4 . 387 
Brake beam. R .  H .  Thompson . . . . . . . . . . . . . .  9 1 4 . 530 
Braking device .  V. Lamb . . . . . . . . . . . . . . . . . . . 9 1 5 . 031 
Bread cabinet and cutting knife.  com bined.  

P .  Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914. 866 
Broom holder. 1. E. Sucher . . .  914.989 
Brush cutter.  P. P. D i c k  . . . . . . . . . . . . . . . . . . . 9 1 4 . 392 
Brush, fountain shaving, 1. D .  Stevens . . . . . .  9 1 4 , 526 
BruSh, sieve cleaner, A .  R .  1\· i e l l s  . . . . . . . . . .  91 4 , 687 
Brush, stencil ,  N i ckerson & H lIghe� . . . . . . . .  9 1 4 . 970 
Brush, too t h ,  D. McEa chf'rn . . . . . . . . . . . . . . . .  91 4 , 501 
Bucket, dumping, H. J. RusselL . . . . . . . . . . .  914 .753 
Bucksaw, F. L. Hammer . . . . . . . . . . .  9 1 4 , 8R3 
Bullet.  L.  B .  Taylor . . . . . . . . . . . . . . . . . . . . . . . 914 .992 
Burial vault form i n g  mold , A .  O .  Hunsake r .  9 1 4, -4 1 7  
Burnishing machine, u f o  God1ews k i  . . . . . . . . .  91 4 , 943 
Cake press. E. Erickson . . . . . . . . . . . . . . . . . . . .  9 14 .7 1 1 
Calcul a t i n g  machine.  C . A. Meil icke . . . . . . . .  9 1 4. 439 
Calculato l· .  A. G. Meier . . . . . . . . . . . . . . . . . . . .  91 4 . 741 
Calf muzzle, P. C. Roberts . . . . . . . . . . . . . . . . .  9 14 . 881 
Caloric engine, C.  L. Fortier . . . . . . . . . . . . . . . . 91 4 , 562 
Camera. photograph iC. L. Borsum . . . . . . . . . . .  91 4. 784 
Can heading machine. J. Bra keley . . . . . . . . . .  91 4 . 695 
Can opener. A. O. Hanson . . . . . . . . . . . . . . . . .  9 1 4 . 829 
Candlestic k .  R. F. C rooke . . . . . . . . . . . . . . . . . . 9 1 4 . 804 
Car, etc . .  burgl ar alarm, railway, G. Pot-

ter, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 4 . 508 
Car axle box, railway, .r. B. A l'I' ington . . . . . 9 1 5 , 01 1  
Car berth wall  pock e t .  sleeping: S . W .  C l a r k  914. 701 
Car, convertible amusemt'nt and d i n i n g ,  C. 

H. Packard . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 4 . 74S 
Car coupling, Sznutchko & Stevenson . . . . . . .  91 4 , 805 
C a r  door, gra i n ,  D. W. Thomas . . . . . . . . . . . . .  91 4 . 994 
Car draft gear. N. H. Surden i lL . . . . . . . . . . . . 91 4 . 900 
Car draft gear, railway, W. R. M a t thews . .  9 1 4 , 6fJ5  
C a r  drop door structure. F. W .  B m d l ey . . . . .  91 4 . 786 
Car, dumping. W. J. Chance . . . . . . . . . . . . . . . .  9 1 4 . 925 
Car end construction . Jnlien & Poi u t . 91 4 . 726. 9 1 4.727 
Car, p assenger, E .  T. Robi n so n  . . . . . . . . . .  : . 91 4 , 751 
Car stop, autom a t i c ,  J . .T. Flem i n g  . . . . . . . . . .  9 1 4 . 9R8 
Car ventilator. S. C. Carroll . . . . . . . . . . . . . . . .  91 4 . 924 
Carpet sweeper, F. C. Mason . . . . . . . . . . . . . . .  91 4 , 438 
Carriage thill . Cooley & Marks . . . . . . . . . . . . .  9 1 4 . 555 
Carrier, W. Seegers . . . . . . . . . . . . . . . . . . . . . . . .  9 1 4 , 60 7  
C a r v i n g  m a c h i n e .  F .  H .  Richards . . . . . . . . . . .  91 4 . 676 
Castings, means for forming t h readed open-

Ings In. J.  Bedell . . . . . . . . . . . . . . . . . . . . . .  91 4 .91 5  
C h e c k  controlled apparatus. C .  F. M o !'ris  . . .  91 4 . 596 
Churn. F. E. Stagg . . . . . . . . . . . . . . . . . . . . . . . . . 91 4 . 986 
Cigar. cutter and lighter. W. J. C rowley . . . .  914. 928 
CircUIt closer, rotary, F. E .  Lind . . . . . . . . . . .  91 4 ,435 
Circuit con troller operat i n g  mechanism, N .  

W . Truxal . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 4 . 535 
Ci stern automatic cut-off, R. E. Estes . . . . . . 9 1 4 , 936 
Clay working machine, F .  B .  Lambe r t . . . . . .  01 4 ,735 
Clock combined w i t h  coin freed w i n d i n g  u p  

apparatus. A .  G .  P .  W i i llga ard . . . . . . . . .  91 4 . 907 
Clothes p i n .  J. B. Anderson . . . . . . . . . . . . . . . . . 91 4 . 691 
Clutcb. electromagn e t i c .  H. Ast . . . . . . . . . . . .  91 4 . 375 
Clutch opera t i n g  mech a n i s m ,  H. L. rl'urney . 9 1 4 , 536 
Coal dril l .  J. S. Surbaugh . . . . . . . . . . . .  : . . . . . 91 4 . 893 
Coal or rock d r i l l .  Mayer & Ashton . . . . . . . .  914 .006 
Coal tipple, E. E. Bull  . . . . . . . . . . . . . . . . . . . . .  9 1 4 . 698 
Cock. gas.  C. H . W i ley . . . . . . . . . . . . . . . . . . . . . 9 1 5 . 005 
Cocoan u t  grater, l\ I .  E. Hunt . . . . . . . . . . . . . . . 91 5,055 
Coin delivery machine, S .  Randell . . . . . . . . . .  91 4 , 510 
Col l i � i o n s  a t sea, device for preve n t i n g ,  G .  

�'i scher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 4 . 483 
Col u m n .  girder. e t c  . . J. W .  :Muldoon . . . . . . .  91 4 , 861 
Comb. G .  W. Shadle . . . . . . . . . . . . . . . . . . . . . . .  91 4. 979 
Comb. hair. Speck & Hen schen . . . . . . . . . . . . .  91 4 . 984 
Compu t i n g  mach i n e ,  Uebbing & Marshall . . . .  914,467 
Concl'ete block, H. N. Pettigrew . . . . . . . . . . . . . 914.507 
Concrete frame for door and w i ndow open-

i n g s .  J. H . & D .  H. Magdiel . . . . . . . . . . .  914. 590 
Condenser support, steam , L. R. Alberger . . . 9 14, 778 
Conduit I·pceptucle.  J. S. Stewart . . . . . . . . . . .  91 4 . 762 
Conta iner,  F;i n gle open i n g  safety. W. Asbury 9 1 4 ,779 
Conve.ver apparatus, H .  B .  & J .  A. Sauer-

wan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 4 , 755 
Conveyer roller ball bearing. S .  L. Goldman . 9 1 4 . 7 1 4 
Cook i n g  or beating utenSil ,  E. W. Ham-

burger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 4 . 828 
COI'D planter. a u tomatic.  F. N. Adams . . . . . . 9 1 4 . 373 
Corset . apparel. D .  Kops . . . . . . . . . . . . . . . . . . . .  91 4 . 732 
Corset l acing device. M. B. Gardner . . . . . . . .  91 4 . 406 
Corsets. means for p i n n i n g  down w a i sts to,  

S .  KO!lS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 4 . 733 
Cotton chOIJI>er, Winkler & Thoene . . . . . . . . . . 9 1 5 , 009 
Cotton chopper and cultivator, A . M. & .T.  

W. Thompson . . . . . . . . . . . . . . . . . . . . . . . . .  91 4 . 61 7 
Cotton seed separator. J. T. Cox . . . . . . . . . .  914 . 800 
Cream sepa rator l iner, centrifuga l ,  Hackett 

& Morga n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 4 . 488 
Cream sepa rators, cream exit for centrifugal,  

C .  H .  Hackett . . . . . . . . . . . . . . . . . . . . . . .  . 
Creeper, J. Auer . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cross t i e ,  S. M i chaels . . . . . . . . . . . . . . . . . . .  . 
Cultiva tor, E. H a i m a n  . . . . . . . . . . . . . . . . . . . .  . 
C u l t ivator,  A. Brigden . . . . . . . . . . . . . . . . . . .  . 
Cultivator, disk.  Bukacek & H u l iclus . . . .  . 
Cultiva tor, garden ,  .T. T. Anderson . . . . . . .  . 
Culvert, corrugated metall i C ,  H. Mallery . . .  . 
Curling i ron, electrically heated, B. Y. 

Snyf]er . . . . . . . . . . . . . . . . . . . . .  . 
Curre n t  i n dicating apparatus, J. S. J .  

Lallie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
CUlTent motol'. E . Imboden . . . . . . . . . . . . .  . 
Cm·taln polo. J. B. Phinney . . . . . . . . . . . . .  . 
C u r t a i n  supporter. L. Nachmann . . . . . . . . . . .  . 
C u �pidor, flush . J. W. Cooper . . . . . . . . . . .  . 
Cutting,  pIerCing, and marking pen machine, 

W. J. Na phey . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cycle. C. S. Johnston . . . . . . . . . . . . . . . . . . . . .  . 
Dam. W. G. Fargo . . . . . . . . . . . . . . . . . . . . . . .  . 
Dam crest. automatically movable, H. 

9 1 4 . 487 
9 1 4 . 780 
914. 967 
9 1 4 . 568 
9 1 4 . 788 
9 1 4 . 92 1  
914.91 1 
9 1 4 . 963 
91 4 . 888 

9 1 4 . 959 
9 1 4 . 574 
9 1 4 . 876 
9 1 4 . 865 
914,927 

91 4 . 600 
91 4 . 492 
91 4 , 559 

Buchler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914.789 
Delivery mechanism. A. J. Ford . . . . . . . . . . .  914.561 
Deodori7.ing and d isinfecting device, Walter 

& Inman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 5 , 000 
Derrick p i l e  d river. G. T. Forsyth . . . . . . . . . .  9 1 4 . 403 
Det l n n i n g ,  von KU.l!elgen & Seward . . . . . . . . 9 1 5 . 029 
Die- �to(' k .  : 1 d j n �tabl e .  J. W. Nonneman . . . . .  91 4 . !'jO� 
Dippi ng mach i ne. 'V. B. Crocker . . . . . . . . . . 9 1 4 , 803 
DiSinfecting apparatus. V. A. Williams • • • •  914.544 

Economical Production Disk,.  C ll t t i n � .  D. r. Robinsoll . . . . . . . . . . . . . .  ()J 5 . o-13 

."d •• hop .quipm.""h,,t i> un'q"' " 8gg;: �: fg�l: & r.-: �o�;���.� . : .- : .- : .- : .- : .- '- '- '- '- '- gi N3� 
:�a�lef��

i�i�:a:k�! ;��n:,gement., Door control l i n g  device, I. V i l su u  . . . . . . . • • . •  91 4 , 81 7 
Door hanger, car,  .1 . E . H i l l . . . . . . . . . . . . . . . .  914.411 

• •  Sta r "  Lathes DOQl' loc k .  I" . P. Pfieg h u l' . . . . . . . .  f 1 H . G69. 9 1 4 . 670 

for belt or foot power at. most. modPr- ·  Double acti.ng c l a m p ,  J. M. Good l".n i gh t  . . . .  91 4 ,-507 
:l!e prices, while. t.he qual ity .effici. D� u�h r.alsll1g appa l'� t us :  .H. H: Y Ou l lg . . . .  915 , 010 
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Dust pan, C .  G a bel . . . . . . . . . . . . . . . . . . . . . .  9 .1 4 . 484 

E n gi n e  a n d  
Dynamite, machine for packing explo:si  ve 

F oot L at h es gelat i n .  W. 1. Donaldson . . . . . . . . . . . . . .  014.396 
Dynamite shell machiue folde r ,  J .  A . .Tohn-

M A C H I N E  SHOP O UT F I T S .  TOO L S  A N D  
S U P P L I E S. B E S T  M A T E R I A L S .  B E S T  
W O R K M A N S H I P. CAT A LOG U E  F R E E  

SEBASTIAN LAT H E  CO . . 1 2 0 C u lvert S t . ,  Cinc innati .  O.  

THE " BARNES " 

p����ve Upright Drills 
1 0  t o  50-inch Swiul( 

Se'TId for DrilL Catal<>gue. 
W. F. & J N O .  BARN E S  C O .  

(Established 1872) 

1 9 9 9  R u by St •• Rocklord . l l I .  

"Bougie Eyquem" 
The FRENCH SPARK PLUG that 
Protects Your Coil and Magneto 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 4 . 578 
Electric accumulator p l a t e ,  Guyon & V i cll l'ey 9 1 4 . 657 
Electric cigar l ighter. J. W. Todd, Jr . . . . .  9 1 4 . 995 
Electric controller,  F. E. Case . . . . . . . . . . . . . . 915,010 
Electric current find vol tage regulator. S.  

B. Storer . . . . . . . . . . . . . . . . . . . . . . . . . .  91 4 . 892 
Electric fUl'nnce, S. F. H a l l  . . . . . . . . . . . . . . . .  9 1 4 ,489 
Electric ign i t e r  switch.  automatic, C. L. 

Vannort . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 4 , 537 
Electric li�ht cord or cable adj uster, F .  E. 

& A .  C .  Walker . . . . . . . . . . . . . 9 1 4 . 7 68  
Electric light.  portable. G. R .  Radley . . . . . .  9 1 4 . 975 
Electric switch.  S. G. Read . . . . . . . . .  91 4 . 878 
Electric switch l o c k .  W. P .  Neubert . . . .  91 4.447 

Electric switch shunt contact.  W. M .  Scot t .  9 1 4 . 677 
Electrical insect destroyer, P.  J. Peterson . .  9 1 4 . 875 
Electrically operated brake.  C .  Saund ers . . . . 9 1 4 . 75G 
Electricity, device fol' vending, E. Evans . . . .  !l1 4 , ::m8 
Electricity rectifier. T . .T . M u rph;- . . . . . . . .  9 1 4 . 499 
Electrode for arc l i g h t s .  C. P. Steinmetz . . . .  9 14 . 891 
Electrolytic apparatus. O. Meyer . . . . . . . . . . . .  01 4. 856 
Electrotype plates, back i n g .  G. E. Dunton . .  915,021 
Elevating and clea n i n g  m a terial  of a grann· 

l a r  nature ,  apparatus for, F.  Beduwe . . .  914,47� 
Elevator and mine cage breakaway cl u t c h .  

M. C. Hutchings . . . . . . . . . . . . . . . . . . . . . .  914. 841 
Embroidery need le . machine. C .  F. ;\l ack . .  9 1 4 . 664 
Engine. J. H. Smith . . .  . . . . . . . . . 9 1 4 . 760 
Engine electric i g n i t ion apparatus, i n ternal 

combust i o n .  C .  H .  Tbordarson . . . . . . . . . .  9J 4 , 532 
Engine explosive m i xture,  combust ion , P. 

Winand . . . . .  . . . . . . . . . . . . . . . . . . . . .  91 4.624 
Engine starting mech a n i s m ,  i n ternal comhllS-

A plug that surpasses anything on the market. Engl��nste�;'i n'i' d:�1�:� t ;·;ci:io�. · ',i.: ·B.�·r·roid ��N�� 
Price $2.50 each. Circular on request. Eng ineer' S  alarm . E .  McC l i n tock . . . . . . . . . . .  9] 4 .445 

MONTGOMERY & CO. Envelop. W .  D .  Smith . . . . . . . . . . . . . . . . . . . .  91 4 .982 
Envelop sea l .  H. Ben n ick . . . . . . . . . . . . . . . .  91 4 . 91 8 

105 Fulton Street, New York City ���I�tiVbo';;��W;' .. :' Bi�'i.;'{;;:� : : : : : : : : : : : :  �� gg;: 
Pipe Cutting and Threading 

F o r  E i t h e r  ) l ulld o r  Power 

This m9.chine is: the rel!ui:lr hand m:l.Chl.ne supplied 
with a power b:lSe, piuion, countersha[t., etc., aDd 
can lie worked !l.S an ordinary power 
machine or taken from its b:l..'!:! for 
use :1..<; !l. hand machine. Pipe X' in. 
to 1 5  in. diameter h:mdleJ easilv in  
small room. Ill ustrated catalogue­
price list free on :lpplic:l.tion. 

T H E  C U R T I S  & C U R T I S  C O .  
6 Gardt!n St.., Bridg'eport, Conn. 

S a f e t y  R a z o r s 
FREE 

To quick ly i n troduce t h e  celebrated Ideal 
S h av i n g  and C o m pleXion Soap wh ich beau t i .  
fi c a ,  removes p i m p l e ll .  b l o t c h e s  a u d  a l l  facial 
e r u p t i o u B .  ieuvill g  s k i ll 80ft & c lear & to prove 
w hat we c l ai m i s  true, we will Bend a box 
of 8oap together with the latcst n e w  I m proved 

SnJety Razor outfit in a fine h andsome 
ca.se a. 1 l complete for s h aving. ABSO­
LU'[IELY ,"'UEE to any one answering 
t h i s  advert i s ement at once & enclose lOets. si lver or stamps to h e l p  pay box ,  
i ng.  pac k i n g .  m ai l in g. etc . .A ct ct reB s .  

TIlE A M .  SOAP \vORKS. Dept- S. A. U6 Cbambe . .  St., N. Y.Cliy. 

How to Construct 
An Independent I nterrupter 

In SCIE�T I F r C  AM EUIC'A N SUP PLEMENT. 1 6 1  ii.  
A. �-'rederick Col l i n s  d escribes fully a n d  clear l y  with 
the help ot good drawings hoW' an independent multiple 
interrupter may be constructed for a lar�e ind nction 
coil. 

'l'hi s  article should be read in connectiun with 
Mr. Coll ins' arti cle in f:;CI"E� TIFIC AM ERICAN SUPPLE­

M ENT, 1 605 . . . How t o  Con strnct a I OO-llIHe 
Wirele.s Telegraph O u t fi t . "  

Each S u p pl ement costs 1 0  cents ; 20 cents fO'r t h e  
two. Order from y o u r  newsdealer or fro m 

Fabric a n d  weaving t b e  same . tuhll i a r .  F. . 
Kunzl!  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 .1 4 . 429 

Fabric blrach i n g  and dyeing mach i ne .  G .  
Col l i s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Fan, electric�  A. '1\ Hoevet . . . .  . 
Fare box . registering, C. E. G i e rd i n g . 
Faucet. W. C. W infield 
Faucet and combi nation the reof. F . .1 . Firth 
Feeder. pou l t r.\' ,  J. \V. H a rper . : . . .  . 
Fence post . W. A. Oliphant . . . . . . . . . . . . .  . 
Fellder. J. \V. Sprint . . . . . . . . . . . . . .  . 
F i l i n g  system , vertical . .T. B. Pe-rrine . 
Film fmme carrier, adjustable, E. Biechel�. 
F i l ter. C . R .  Perry. e t  al . . . . . . . . . . . . . . . . . .  . 
Filter press plate . .T. W . B i les . . . . . . . . . . . . .  . 
F i re escape, G. H. .Tohn son . . . . . .  . 
F i reproof floor ( I-beam construction ) ,  D. H .  

Magdiel . . . . . . . . . . . . . . . . .  . 
Fire protection system, H. B. Hel m . . . . . . .  . 
F i re a rm auxiliary stock, H. Renfors . . . . . .  . 
F i sh book. Bradle)' & U nkefer . . . . . . . . . . . . .  . 
Fish hook. C . M. Will i s  . . . . . . . . . . .  . 
FlaSk. molder' s .  J. F. Lamb . . . . . . . . . . . . .  . 
Flue stopper, l\f. 1'1. Stearlillg . . . . . . . . . . .  . 
Fluid circul ating" and cooling appal'u tus,  A .  

0 1 4 . 7fl7 
0 1 4 . 4 1 3 
0 1 4 .�2 1  
01 4 . 473 
91 4 . 400 
9 1 4 . 720 
9 1 4 .8G7 
9 1 4 . 985 
9 1 4 . 452 
91 4 . 6.94 
9 1 5 .038 
9 1 4 .476 
9 1 4 . 00 1  

9 1 4 . 589 
9 1 4,721 
9 1 4 . 675 
9 1 4 . 478 
9 1 4 .906 
9 1 4 . 585 
91 4 . 988 

R. & F. S. Welch . . . . . . . . . . . . . . . . . . . < 0  91 4 . 686 
Flushing apparatus, J . E .  Lon g�trre t . . . . . . .  914, 587 
Food products and m a k i n g  sume, A.  Bebr . .  9]4,379 
Frame for molders' use, extenSible, J. F .  

L a m b  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 4 . 584 
Friction Insert for bra k i n g  surfaces, F. C. 

M i ller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n1 4 . fifl4 
F ru i t  picker, G.  L. N i xon . . . . . . . . . . . . . . . .  fl1 4 . !i02 
Fruit stund. folding, J. H. Sabo . . . . . !l1 -t . ( ; OO 
Fuel . compou n d .  A .  D .  Shepard . . . . . . . . . . . .  9 1 4 . ri2� 
Furnace ch a rg i n g  apparatuf.:: , b l a s t .  L('(\ & 

Martin . . . . . . . . . . . . . . . . . . . . . . . .  . .  91 4 .432 
Furnaces, a pparatus for feed ing flour i ron 

ore t o  bla�t. E .  L. H a rper . .  Jr . . . . . . . . .  . 
Furnit ure , adjustable, E. G. "'a t k i n s  . . . . .  . 
l�ll rJl 1 t u l·e. article of, E. ,"verner . . .  
Fu rrow opening attacbmen t ,  O .  F. OrndolI . .  
Galvanizing machine.  H ::t U  & Hercker . . . . .  . 
G ame apparatus, T. J. Glenn . . . . . 
G ame register, pool fi n d  u i l l i ard.  O . . Tohnson. 
G a rbage receptacle�  J. �:f. �l"' h i n nes . . . . . . . .  . 
G a s  cond u i t s ,  combi ned l iquid spparator a n d  

i n d i c a tor f o r .  R .  L. Dezendorf . . . . . . .  . 
Gas,  generating. C. E.  Lucke . . . . . . . . . . . . .  . 
Gas pT"Od ucer. C. E. Lucke . . . . . . . . . . . . . . .  . 
Gate f!"alDe hinge. A. S. Mackey . . . .  . 

914.830 
914 . 538 
9 1 5 . 002 
914.450 
9 1 4 . 827 
914 . 655 
914. 420 
9 1 4 .628 
914 . 8 1 2  
111 5 . 0M  
!l1 4 . G(l,3 
01 4 . 4:17 

MUNN &. CO. ,  3 6 1  Broadway , New York Gate
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THIS IS 

The ONLY Correspondence School formulated on 
practical engineering lines for giving instruction in 

Modern Cost Systems; Factory and Commer­
cial Office Systems; Manufacturing Methods 
and Systems; Shop Organization and Man­
agement; Shop Construction and Equipment; 
Pattern Shop and Foundry Systems; Mechani­
cal Drawing; Mechanical Engineering, etc. 

By a Mechanical Engineer who is an acknowledged au­
thorilll on the subject 

Every inslructor is a practicafman. 
Every student is considered indiVidually and instruction planned 

to fit him and hi. work. 
Every man is thus able to qualify for a \.;gher position and a 

beller salary. 

Modem Systems Correspondence School 
Executive Offices, 6 Beacon St., BOltOD 

OSCAR E. PERRIGO. M. E . •  Educational Director 
(Consulting Mechanical Engineer) 

New York Office, 132 N ... au Street 
NORMAN W. HENLEY, Secretary and TrelUlurer 

(Norman W. Henley Publishing Co.) 

Gear,  friction transmission,  Rice & Ba l'l'C' t t  . . 0 1 4 . ! )77 
Celli ' .  reverS i n g ,  E. L. Smith . . . . . . . . . . . . . .  fl 1 4 . !)Sn 
Gearing, changeable speed , W. M o r ro\\' . . . .  ! I 1 4 . S(;O 
Gears. form i n g  herri n g  bone ,  N. A . ( , h r i � t e n ·  

s e n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 4 . 700 
Gears, means for casting, J. S .  Ba rnes . . . . . ! J 1 4 ,474 
Glass drawing appara t u s .  J .  H .  Lubbers . . . . 9 1 -4 , 588 
Glass gath('rillg' 3tH) shaping machine.  G ru ve s  

& WIJ i t t more . . . . . . . . . . . . . . . . . . . . . . . . . .  !l1 4 . 823 
Glass, m a k i n g  decora ted, J. D .  K y l e  . . . . . . . D 1 4 , 7;{4 
G lassware (!:l l' t O I l .  L. H. Pel t :1 s('l l . !) 1 4 ,872 
Golf apparatus. c a p t i ve.  R .  B .  Peter . . . . . .  9 1 4 . 873 
G I'ain sepa rator, '1'. C.  Vaugban . . . . . . . . . . . .  n 1 4 , 097 
G ra i n  shocking apparatus,  J. Calder . . . . . . .  9 1 4 , 790 
G l"ftDlophone, L. T. H a i l e  . . . . . . . . . . . . . . . .  0 1 4 .826 
C rappIe, J. B. Castagnos . . . . . . . . . . . . . . . .  9 1 5 ,01 7 
G ra v i ty conveyer, automatic,  S. H e d r a i n  . . .  9 1 4 , 8H2 
Grinding device, ",V . S .  Hannan . . . . . . . . . . 9 1 4 , 7 ] 8  
G r i nd i ng machine, Taylor & Rochefort . . . .  9J 4 . 7G:"� 
Harne. J. W i t t ne!' . . . . . . . . . . . . . . . . . . . . . . . .  9.14 . (l,�9 
Hammel' a n d  hammer s u pport, .J. E. A ld n  . .  9 1 4 . 545 
Hammer drop board . drop. W .  E .  l;-i rth . . . . .  91 4 . 500 
Hamper, h a n gi n g ,  F roeill ich & :Morison . . . .  !)14 , 652 
H a ndle fasten ing,  H. V. Jones . . . . . . . . . . . . .  91 4 , 846 
Harness hanger a n d  st retcher, com bi ned , 

J. BllImyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 4 . 548 
H arvester, corn, S. Mohler . . . . . . . . . . . . . . . . . 9 1 4 , 494 
H a rvesting device. W .  L .  G r i ffi n . 914.825 
Harvester snapp i n g  rol l e r ,  corn . J. A .  Stone 914,465 
Hut hrim press to form welt. edges, C .  E. 

Sackett . . . . . . . . . . . . . . . . . . . . . .  . 
Hay stncker. C. \V . Davis . . . . . . . . . . . . . . . . .  . 
Head rest.  W. N . G reer . . . . . . . . . . . . . . . . .  . 
Heater, G. L. Fogler . . . . . . . . . . . . . . . . . . .  . 
Heater, L. B. Pipe-r . . . . . . . . . . . . . . . . . . . . .  . 
Hedge trimmer, I( l i tsch & Thogo(le . . . . . . .  . 
Hedge trimmer, D. F. Roche . .  Jr . . . 
Heel bullding m a c h i n e ,  A .  M. S i m m o l l � .  
H inge, A .  Krauth . . . .  
Hinge and article b a nger, combhwd . I T .  O .  

91 4 . 51 9 
91 4 . 388 
9 1 fi .025 
9 1 4 . �02 
H1 4 , 455 
fl 1 4 .7:11 
! l1 4 . 882 
!l 1 -t . 4112 
!)1 4 ,1l81 

Bryant . . . . . . . . . . . . . . . . . . . . . .  9 1 4 . 6!l7 
Hoistin� attachmen t and cornice p rotector,  

J. H. Marvin . . . . . . . . . . . . . . . .  . 
Hook . See Fish hook. 
Horn , amplifying, C .  Beecroft . . . . . . . . . . .  . 
Horse detacher, .T. S. W i l l hlms . . .  : . . . . . . . 
Horseshoe, C. Werrnstrom . . . . . . . . . . . . . . .  . 
Horseshoe, A. F. Paulsen . . . . . . . . . . . . . . . . .  . 
Hot air register. C. K . Clark . . . . . . . . . . . .  . 
Humidifying and a i r  con d i t ioning a p p a r a t u s .  

S.  W. C r a m e r  . . . . . . . . . . . . . . . . . . . . . .  . 
Hydraulic motor, J. G. M c Dowel l 

9 ] 4 . 854 
9 1 5 . 0 1 :1 
!) 1 !l . 00G 
! ) 1 4 . !l O �  
91 4 . f17 1 
fl1 4 . 79 1  

Fill out, check Rubject. a n d  Sf'n<l l1s T O D A Y  the following coupon and I gniter, Mantion & S t a n l e y  . . . . . . . . . . . . . .  . 
9 1 4 . G�0 
!ll -t . 745 
9 1 4 . flG-l 
9 1 5 .0!)G 
!l 1 4 , 5fiG 
!l1 4 . G2G 
0 1 4 , 57 1  
0 1 4 . 430 

we wlll mail you FREE our Prospectus of valuable information: Illiuminator, V. R. Lansingh 

M odern Sy"tem" Correspondence School 
Plt!sse send me free 6'our new Prospect.us. 

Index, L. L. Dellnick . . . . . . . . . . . . . . . . . . .  . 
Indieator contact m a ker, helm.  F. 1\'. ",Vood 
I nsect trap, Heath & M a r t i n  . . . . . . . .  . 
I n secticide. J.  W. Lafer . . . . . . . . . . . . . . . . . . .  . 

NAME. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  . . . .  • • •  I llSelf' cleaning machine or device. J .  l�. 
OCCUPATION. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Inte��in��mb�stio·� ' ��gi��: . �.\: . L. ' "G � i u�ha . 
ADDRESS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Inva1 1 d' s supporter, E. I. Boyce . . . . . . . . . . .  . 

Iron cutter, W. R. \V alker . . . . . . . . . . .  . • • • .  !\fodem Manufact.uring Cost Systems. 
• • • • Modern Factory and Commercial Office Systems. 
• • • •  :\'iod",rn Manufacturing- M�t.hods lmd Systems. 
. . . .  Modern S�'stem8 of Shop Org'Rnization and Management. 
• • • •  '!\fodern Systems of Shop Con�tructi(ln sud Equipment. 
. • • . �I orlern P�t.tern Shop :md Foundry Systems. 
. ,  . •  '!\lo(lern SYloltems of Mech:mic:d Drawing. 
• • • •  Modern Systems of Mechanical Engineering. 

Ironing board , A. Kenan . . . . . . . . . . . . . • . . . .  
I roning machine,  H .  G . G rosse . . . . . . . . . .  . 
Ironing machine . G. L. M a r t i n  . . . . . . . . . . . .  . 
.1 a r  or bottle stopper� A. P. Lee . . . . . . . . .  . 
Join t  chair .  r a i l w a y .  D. C. Miller . . . . . . . . .  . 
.Tou rnll l hox I n h r i c'n t i n g  device, .T. G. R m i t h .  
K i nf'to�cope. .T. I\('l l r r  . . . . . . . . . . .  , . . . . . . .  . S. A. Laddf'r. A. T l .  Loom i s  . . . . . . . . . . . . . . . . . . .  . 
l"UUI I I .  P. Tle.vl anllt . . . . . . . • . . . • . . . . . . . • . . . .  
Lamp, are, W. F. Warner . . . . . . . . . . . . . .  . .  

91 4 .448 
0 1 4 . 566 
!l1 4 . 785 
9 1 4 . 620 
fl1 4 . 956 
fl 1 4 . 7 1 6  
fl I 4 . fl65 
fl 1 4 . 9(l() 
fl 1 4 . 593 
!l l ..J. fi24 
!l 1 4 .729 
!l1 4 . 4:lr. 
!ll 4 . !)M  
914,� 



Scientific American. 

Mcintyre Model M-$850 
Wheel Base - I I I " 
Motor-F our-cylinder vertical. 

4W 'x3!J4" . 
Horse Power-28-32. 
Transmission-Planetary; 2 for-

Driv��Sh-r.' I reverse. 

Ignition - Perfected Mcintyre 
jump spark. coil, dry batteries. 

Brakes - Double internal ex· 
panding. both rear wheel.. 

Tires- H i" solid rubber. 
Paintinlf""' Auto red. 
Trimming-Red leather. 

QJf#-!f$ High-Wheel Motor Vehicles 
Yes, high wheels I Why not ? 
The highest priced automobiles have been coming gradually but surely to the 

high wheels. Not so very long ago 28-inch and 30·inch wheels were considered 
corred. Today they are found only on cheap cars. for comfort and durability 
the high-grade, high·priced cars are using 34 and 36-inch wheels. What then is 
there radical about the 34 and 38-inch wheels on Mcintyre Motor Vehicles 7 

And solid tires ? Yes. Comfortable ? Well, they are comfortable on your 
buggy-your carriage-aren't they ? Why not on a motor buggy ? McIntyre tires 
are made on special order-extra deep-extra comfortable-extra durable. 

full elliptic springs make comfort a certainty in a McIntyre. 
Mcintyre Motor Vehicles give perfed service in town or country-over any kind of 

roads- mud, sand or hills-speed, 30 miles an hour-economical-simple-good 
style. Write for bi� I 909 catalo� No. 68 of the only 

complete line of motor vehicles. Address 
W. H. McINTYRE COMPANY, Auburn, Indiana 

256·257 Broadway, New York 1730 Grand Avenue, Kansas City', Mo. > 

Mcintyre Model H H­
$510 

Motor- Double cylinder. opposed offset. 
4�"x3?4" . 

Horse Power- 1 2. 1 4. 
T ran.mission - Planetary : 2 forward 

speeds, I reverse. 
Drive - Chain. both rear hubo. 
Wheel Base 69),9" . 
Ignition - Perfected Mcintyre 

jump .park. coil. dry bat­
teries. 

Brakes-Contractinll. both rear 
wheel.. 

Tires- I J41 1  solid rubber. 
Painting - Body black :  gear 

carmine. 

For 
Sale 

Palmer 
Two and Four Cycle. One. 'l'wo and Four 
Cyl inder. Stationary aud Marine. One 
to Twenty H .  P. Catalogu e F REE. 
PALMER BROS . ,  Cos Cob. Conn. 

New York : 30 East. 20th Street 
PAlladelphia : The Bourse 

Boston : 85 Union Street Providence, R. I.: 242 Eddy St. Portland, Me. :  Portland Pier 
Seattle, Wash. :  Colman Dock 

Vancouver, B. C.: l�OO Powell St. 

We have trained hundreds of men who had 
no former experience as salesmen and who 
formerly earned from $25 to $75 per month 
to be Traveling Salesmen and assisted them 
to secure positions on the road when they 
have since earned from $100 to $500 per 
month and expenses. We will do the same 

.. -=--- ����'iiiP����J'o����ibis'a'�!:;:�a�:���f 
l eading firms everywhere. We maintain the largest 
Free Em ployment Bureau in the world with 
offices in five cities, and receive hundreds of calls for 
Salesmen. Ourgraduates eam big money for they 
get res ults. If you want to increase your earnings 
and enter the most pleasant. best paid profession on 
earth our Free Book "A Knigltt ofthe Gr.p" will 
show you how. Write nearest office for it today. 
Dept. 204 NATIONAL SALESMAN'S TRAINING ASSOGIATION, 
New York. Kansas (illY, MinneapoliS, San franc/sro. 

f· r  ••• ,, 1 .• ," Th •• Wood" 
LAWN. FARM AND 

...,., .... �� POULTRY FENCE:!. 
GATES. ErC. Highest Grade. All WOJ'k Guaranteed. 
I,Brae Dlu8trated Catalog and Special Prices FREE. Dwiggins Wire Fence Co., 87 Dwiggi ns Ave., Anderson . Ind 

The Banking and Currency 
Problem in the United States 

By VICTOR MORA WETZ 
HE author takes up the problem of the National 

Monetary Commission, appointed by Congress, 
and discusses the means of providing a perma-

\ nent safeguard against money stringencies and 
panics. No one has approached Mr. Morawetz in 
breadth of knowledge and depth of insight re­
garding this subject. He begins by pointing out 

that such extraordinary financial disturbances do not occur in 
other .countries. He advances a plan for co-operation between 
the banks and the Treasury, which includes a note-redemption 
fund-to be elastic, regulating the uncovered volume of notes 
outstanding, thus giving stability to financial institutions generally. 

Post 8vo, Cloth, $1. 00 net 
HARPER & BROTHERS, Selling Agents, NEW YORK 

Lamp, arc. W .  R. Whitney • . • . • • . • . . . . . .  915 ,052 
Lamp. electric are, C . Oliver . . . . . .  914, 868. 914, 869 
Lamp, elec tric arc, Fleming & Halvorsoll . . . 914,939 
Lamp, hydrocarbon incandescent, H .  H. 

Eason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp, spirit, Turner & Locke . . • . . . . . . . . . . .  
Lampllghter. J. I .  Bond . . . . . . . . . . . . . . . . .  . 
Land roller and pulverizer, W. Pfal'rer . . . . .  ; 
Lantern, tubular, W. C. Winfield . . . . . . . . . .  . 

914,709 
914,900 
914,631 
914.453 
914,688 

Lantern vIew changing device , magic, J. 
Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914,728 

Last, S. A. Baker . . . . . . . . . . . . . . . . . . . . . . . . .  914,376 
I,astlng machine, A.  J. Gabrielian . . . . . . . . 914,486 
Lead bollow bodies, uniformly covering with, 

V. Schwanlnger . . . . . . . . . . . . . . . . . . . . . . 914, 459 
Lens grinding apparatus, bifocal, B. Meye r .  914,591 
Life preserver, E.  O. Stapp . . . • . . . . . . . . . .  914,987 
Light,  bi nnacle. B .  V. How . . . . . . . . . . . . . .  914,840 
Light fixture. portable electric. L. A. W iI· 

liamson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 914 ,772 
Line support. J. D. HUliard . . . . . . . . . . . . . . . .  914.837 
Lock, Kadar & Roth . . . . . . . . . . . . . . . . . . . . . .  914 ,423 
Lock, E. Gagnon . . . . . . . . . . . . . . . . . . . . . . . . .  914,819 
Locomotive bells, means t o  preven t over· 

turning of, C. H .  Foster . . . . . . . . . . . . . .  915 ,023 
Locomotive boilers, system of washing and 

filling, Otis & White, reissue . . . . . . . . .  12, 925 
Loom shuttle box motion , J. M .  Marco . . . . .  914, 739 
Loom stoppIng mechanism, automatic re-

plenish ing, R. Jamieson . . . . . . . . . . . . . . .  . 
Loom temple,  J. E. Prest . . . . . . . . . . . . . . . . .  . 
Lubricator, L. Schriever . . . . . . . . . . . . . . . . .  . 
Lubricator tor handsaws, C. E. Lowe . . . . . .  . 
Lumber rule, Bryant & McDonald . . . . . . . . .  . 

914,491 
914,509 
914,757 
915,033 
914,635 

Mall bag deliverer and receiver, D. W. 
Millsaps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914,442 

Man catcher attachment, Crawford & Beck . 914, 802 
Mail crane, I. Light . . . . . . . . . . . . . . . . . . . . . .  91 4 ,434 
Mail delivering apparatus, D. B. Harmon . .  91 4 , 658 
Mall del ivering apparatus, J. H. Tudor . . . . .  914 , 899 
Manicure implement, B. M. Smith . . . . . . . . . .  915,M7 
Maps, etc . ,  assi sting forecasters in the pre-

paration of weather, A .  G .  McAdie . . . . . 914,500 
Masonry and steel structure, R. G uastavlno . 915,028-
Mechanical motor, W. J. Comfort . . . . . . . .  914.926 
Megaphone and horn, combination, C. W. 

Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914,472 
Melting furnace, crucible, O. Smerling . . . .  91 4,609 
Merchandise ban"er, S. S . Weaver . . . . . . . .  914.469 
Meta l bearing material, trea ting preCious, 

Sorensen & Westby . . . . . . . . . . . . . . . . . . . .  914,680 
Metal ladle, molten. Maccoun & Kileen . . . . . 914.738 
Met al  window, G. H.  FO" sytb . . . . . . . . . . . . . 914.651 
Metals, casting, M. V. Smith . . . . . . . . . . . . . . 914,679 
Micrometer gage, L. Mastrangel . . . . . . . . . . .  914,855 
Milk concentrating apparatus, E. E. 

Claussen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mining machinery, E. S. Bennett . . • . . • • . . . •  
Miter box, E. W .  Whitmore . . . . . . . . . . . . . .  . .  
Mixer, A. M .  Monday . . . . . . . . . . . . . . . . . . . . 
Mold, J. H. Finkle . . . . . . . . . . . . . . . . . . . . . . .  . 
Molds for electrotypes, preparing, G. E. 

Dunton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Molded receptacle, H. B. Smith . . . . . • . . . . .  
Molding machIne, F. A . Whitmore . . . . . . . .  . 
Monocycle, S.  A . :Morris . . . . . . . . . . . . . . • • . • . .  
MortiSing plane. I .  W .  Letner . . . . . . • • . . . .  
Motive power apparatus, C .  J. Lake . . . . . . . . 
Motor controiler, electric, T. S. Perkins . . .  . 

91'5,019 
914,917 
914,543 
914,495 
914,818 

914,816 
91 5,M8 
91 4 , 770 
914,597 
914,962 
91 4 , 583 
91 4 , 972 

?tfotors of motor cars, cooling devIce for the,  
·Goudard & Mennesson . . . . . . . . . . . . . . . . 9 1 4 . 822 

Mower guard sharpener, C. & G. F. B a t k e  . .  9 1 4 , 9 1 4  
Mowing machine for railway use,  O.  L. O l -

s o n  . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . .  914, 870 
Mud guard, :T. X. Davis . . . . . . . . . . . . . . . . . .  91 4,390 
Music roll spool, W. S. Den ton . . . . . . . . . . . . 9 1 4 , 8 1 1  

Musical  instrument duplex tracker board, a u -
tomatic. M. Clark . . . . . . . . . . . . . . . . . . . .  9 1 5 ,018 

Needle shower, W. E. Holmes . . . . . . . . . . . .  91 4 , 573 
Nitric oxids and nitric acid, producing, Dif-

fen bach & Moldenhauer . . . . . . . . . . . . . . . .  91 4 ,81 3 
Nozzle, C. G. Hess . . . . . . . . . . . . . . . . . . . . . . . . 9 1 4 , 490 
Nut lock, T. J. Glenn . . . . . . . . . . . . . . . . . . . .  9 1 4 , 654 
Nut. lOCk, Davis & Godard • . . . . . . • • • . . . . . . .  9 1 4 ,930 
Nut lock. adjustable, F. young . • • • • • • . • . . . .  91 4 , 908 
Nutting machine, J. V. Oolliney . . . . . . . . . . . 91 4 , 807 
Optical I\lustion device. F. J. WI eden beck . 914,904 
Ore dust from furnace ga"ses, apparatus for 

remOving, C.  E. Briney . . . . . . . . . . . . . . . . .  91 4 , 696 
Ore, galvanizer' s  dross, and the l i ke,  appa-

ratus for use i n  smelting zinc, E. H. 
Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914,839 

Ores, reducing, N. Wikstrom . . . . . . . . . . . . . . .  914 , 622 
Ores. treating complex sulfid , G. E. K ingsley 914,730 
Ores. treatment of, A. L. Dean . . . . . . . . . . . .  914,391 
Oxid of i ron and zinc sulfate, preparing 

red, G.  Evans . . . . . . . . . . . . . . . . . . . . . . . .  914, 649 
Ossein, treatment of. Vallee & Helbronnel· . .  914,996 
Oven, coke, J. F. Donaghy . . . . . . . . . . . . . . .  914,932 
Oven continuous heat i n terchanging a rrange-

ment, coke , E .  Solvay . . . . . . . . . . . . . . . .  914,525 
Package clasp, T. Smith . . . . . . . . . . • . . . . . . .  91 4 ,761 
Package tie,  L. A. Strom . . . . . . . . . . . . . . . . 9 1 4 , 61 4  
Packing, S.  M. Jones . . . . . . . . . . . . . . . . . . . . .  914 , 422 
Packing ring, metallic rod , C. W. G. King . .  914,426 
Pan. See Dust pan . 
Paper, M. B. Diskin . . . . . . . . . . . . . . . . . . . . . 914,394 
Paper making mach i nery, contracting reel 

for, E. J.  Pope . . . . . . . . . . . . . . . . . . . . . . . .  915 ,Ml 
Paper sack holder, w i re ,  A .  H .  Jones . . . . . . . . 914,42 ]  
Paper shell macblne, J. Chesney . . . . . . . . . . .  914 ,384 
Paraffin on bu tter tubs, device for spray ing, 

L. A . Rogers . . . . . . . . . . . . . . . . . . . . . . . . . 914,605 
Peat by air currents, process and apparatus 

for drying, von 1\forsey-Pi card & von 
Verschuer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914 ,598 

Phonograph born, G. W. Duncan . . . . . . . . .  914.934 
Photogra phic printing apparatus, T. T. Sa· 

broe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  915,M4 
Plano players, pneumatic for automatic, H. 

M. Brod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914 , 549 
Pick and crowbar, combined, J. Wels . . . . . .  914 ,541 
Pipe line clean ing device, H. A. Greenan . .  914,824 
Pipe making machine, W. Langenbeim . . . . • . 914 , 851 
Pipe or culvert joint, J. P. Z immer . . . . . . .  91 4 ,909 
Pitman connection for shakers, Parrish & 

Lamoreux . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 4 , 504-
Placket closure, E. A. Thomas . . . . . . . . . . . .  914 , 897 
Planing machine, rotary, E. J. Hannum . . . .  914 , 948 
Plant protector, J. P. Duval . . . . . . . . . . . . . .  91 4 , 708 
Planter, E. St. Aubin . . . . . . . . . . . . . . . . . . . . .  914 ,890 
Pla nter, corn, M. R. Moffitt • . . . . . . . . . . . . .  91 4 , 858 
Plastic material and making same, W. E.  

Carson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 5 . 060 
Platen press, J. Thomson . . . . . . . . . • . . . . . . . .  9 1 4 , 531 
Plates for X-ray machines, m anufacture of 

generating, H. H .  Williams . . . . . . . . . . . .  91 4 , 623 
Plow, Paul & Altgelt . . . . . . . . . . . . . . . . . 91 4, 506 
Plumber' s  clamp, R.  D .  McDonald . . . . . .  91 4 , 743 
Pl umbing fitting, N .  G. G·oreau . . . . . . . . . . . .  91 4 , 944 
Pneumatically operated device, W .  C. Sm i th 91 4 , 463 
Pocket knife and opening key therefor,  J .  

H .  Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 5 ,007 
Polishing machine, P. H. Barz . . . . . . . . . . . .  91 4 , 378 
Polishing material to buffing wheels, ' devi ce 

for applying, F. M .  Levett . . . . . . . . . . . .  . 
Postal card check, E. P. Selden . . . . . . . . . . .  . 
Postmarking machine, D. Robertson . . . . . . .  . 
Potato planter, J. R. Fruit . . . . . . . . . . . . . . .  . 
Poultice case or container, H. J. Dtmn . . .  . 
Powdered materinl feed regul ator, D. i\f . 

9 1 4 . 433 
9 1 4 : 460 
9 1 4 , 5 1 3 
914. 564 
9 1 4 , 935 

Pickett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 4 , 973 
Power system, water, S. C. Fancher . .  , . . .  9 1 4 , 399 
Power transmission elements, mech anism 

for contl'011Ing, Allen & Conly . . . . . . . .  91 4 . 374 
Power transmission mechanism, R. D. Mayo 91 4 , 740 
Prepayment meter, W. T. Drew . . . . . . . . . . . .  914,706 
Press and a ttachment therefor, drop, L. G .  

Bayrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  915 , 01 2 
Pressure cut off, G. Robson . . . . . . . . . . . . . . . .  914,752 
Pressure exerting machines, reltef mechan-

ism for, W. A . Corn brooks . . . . . . . . . . . .  91 4 ,799 
Pressure to tanks and other appl i ances, ap-

papatus for contrOl l ing the appl ication 
and relief of, A. Prlestman . . . . . . . . . . .  914,673 

Printing press lock-up device. G. K aysser . .  914 , 848 
Propeller, M. B.  MUier . . . . . . . . . . . . . . . . . . .  914 , 857 
Pump. counterbalancing device, C.  K. Cotten 914,385 
PUmP, double acting. F. J. Pratt. Jr . . . . .  g14 ,457 
Rack guard, veil, M. D. Coey . . . . . . . . . . . . .  914,795 
Radiator, M. E. Danforth . . . . . . . . . . . . . . . .  914 ,929 
R a i l ,  G. B. M. Erwin . . . . . . . . .  , . .  , . ,  . . . . .  914.848 
Rail  and beam tie. A. R. Mcpade • • . • .  , . . .  914,446 
Rail bond. F. H. Daniels . . . . . . . . .  , . . . . . .  914 , 808 
Ran joint, C .  O. Thomas . . . . • • • • • . . . . . . • .  914,616 
Rail joint, Kolling & Fischer . . . . . .  , . . . . . . 914,849 
Rail. shifting, D. W. Connell . . . . .  , . ,  . . . . . .  91 4, 702 
Railway and like velilcle bogie. A. Spepcer. 914, 889 
Railway automatic d�nger IIpd slltety signal 

.ystem. A. F. Eells . . . . . . . . . . . . . . . . . .  914,482 
Railway automatic electrical systelll , C. 

Crandall . . . . . . . . .  , . . . . . . .  , • . • . . . .  . .  . . .  914,801 
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Our Improved Method of 

FINISHING FLOORS 
old or new, for rugs or othetwi!e, with 

GRIPPIN'S 
FLOOR CRACK FILLER 

• AND FINISHES 
Sanitary, inexpensive and 
simple to applY. A SAMPLE .howinll bow 
(while they last), and descripoo tive maUer FREE. 

Write now 
G R I PPIN  M F G .  CO. 
Dept 6 N E WA R K. N .  Y. 

Killing the Collar 
A collar gets most worn when not wom-chewed up And 

rubbed to death at tbe laundry . Here's the d i fference : 

LITHO LIN �Ol.i1Rsfe!�nC"uFFS 
need no laundering as they can be wiped white 38 new with a 
d�mp cloth. See whA.t that saves in wear and tear. Will 1.0\ 
wilt or fray. The same collar you have alwaya worn, only, 
waterproofed. All stylt"s and size .. 

COLLAUS 25.. CUFFS 50c. 
Always sold from a /tED box. Avoid substitution 

If not ,sold at. Jour dealer's, send, EivinE dyles, size, how 
many, WIth rnmttance. and 'UM will mail. postpaid. 

MOTORCYCLES 
BICYCLE MOTORS 
1 00 New Motorcycle Accessories 

Everyone interested in Motorcydes should 
bave our big catalog. Write today and 
endose stamp. 

Motoreyde Equipment Co., HammonciJport. HI Y. 
GAS ENGINE DETAlL�.-A VALUA. 
ble an d  fully illustrate d  article on this subject Is con. 
tained in SUPPLlOMENT No. 1 292. Price 10 cents. For 
sale by Munn & Co. and aU newsdealers. 

GEER MOTORCYCLES 
6·11.  P. 2-('yll nder Green Egg, $225.00 4-11. P. lI Inebird • • • • • • • .  , . . . . .  200.00 

27:Hl. 1). Geer, !\l odel 4. 150.00 
Used Motorcycles • • • • • • • •  40.00 

We have the largest line of new 
and used 1\Iotorcycles in the country 
at the lowest prices. Every rna-

���I�;.gu�7o��r:
d
·an�t��n� 

S
f:; 

Air Ships. Motors for railway velocipedes. Send for Catalog. 

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

WRITE FOR BEST BUGGY OFFER 
in America, o n  famoua Colum bua Bug�2 �eara 
,i es-at prices that save you big money. .::; Lowest factory prices offered by anyone, 
shipped on one m onth'. ap proval, 2 
year.' guarantee. Get new free catalo2'. 

Colombol CarrIage k Uarnen Co- -
Station C83 Columb,s, O. 

r Instruaive Scientific papers 
O N  TIMELY TOPICS 

Price 1 0  Cents each by mai l  
ARTIFICIAL STONE. B y  L .  P. Ford. A 

paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI· 
CAN SUPPLEMENT 1 5 00. 

THE S H RIN KAGE AND WARPING 
OF TIM BER . By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illu strated. SCIENTIFIC AMERICAN 
SUPPLEMENT 1 5 00. 

CO NSTRU CTION OF AN I NDICAT. 
ING OR RECO RDING TIN PLATE 
ANE ROID BAROMETER. By N. 
Monroe Hopkins. Ful ly illustrated. SCIEN· 
TIFIC AMERICAN SUPPLEMENT 15 00. 

DIRECT.V ISION S PECTROSCOPES. 
By T. H.  Blakesley, M.A. An admirably 
w ritten, instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE­
MENT No. 1493. 

HOME MADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 1 61 and 600 con· 
tain excellent articles with full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME· 
RICAN SUPPLEMENTS 7 2 0 and 7 9 3  de­
scribe their construction so dearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 8 6 5 . 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con· 
struction at Home. SCIENTIFIC AMERICAN 
SPPPLEMENTS 75 9, 7 61, 7 6 7 . 641. 

Price 1 0  Cents each , by mai l  
Order through your newsdealer or from 

MUNN ®. COMPANY 
36} Broadway New York 
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STY LE 
N EATN ESS 

CO M FO RT 
TH E I M PROVED 

B O STO N 
GARTER 

LI ES FLAT TO T H E  L EG­
N EVER SLI PS, TEARS, N O R  

U N FASTENS 
Worn  All  Over  The  World 

GEORGE FROST CO. 
r Boston, Mass. 

INSIST ON HAVI NG THE GEN U I N E  
RlruSI ALL SU BSTITUTES 

" I  M A D E  S88. 1 6  8ra& 8 day.," write. Mr. Reed of Obio. M r . Wood · w ard earn. 8170. a Dlonth. A.GEN�'S 
all  making money. 1I1r. M. L. Smitb tu rned out $301 .00 in two week •• Rev. Crawford made $7.00 fir.t day. 

as we 
cen t .  

LET U S  STA RT YOU 
i n  Gold , Silver,  N i ckel and Metal 
plating. P rof. Gray's Dew electro lliatin g machine plates on watches.  
j ewelry, table w are and all  metal 

goods. Prof. Gray's new 
Royal immersion process, 
late.t m etbod . Goods come 

o ut in .tan tly wi t h  fine brilliant, beauti­ful tbick plate ready 
to deliver-no poli.h. 
ingorgrinding.Every 
family. hotel and res­
taurant wants goods 

perience reo,'ul,red=.;ve for work cento to do $1 .00 th���;p���i�:��f��l:� p!attng 1s enormous .. : 
.and guaran tee everythi ng. .. Cal! or write today. Our new plan , testimonial.,  circulars and SA.l!1PLE FBEE. Don't wait.  Send us your addre •• anyway. Gray & 4)0. PIaUnl: WorJu, 11158 Gray Building, 4)JuclnnaU. Ohio. 

Concrete, Reinforced Concrete 
A N D 

Concrete Building Blocks 
I Scientific American Supplement 1543 contains an 

a rticle on Concrete, b y  Brysson Cunningham. 
The article clearly describe s the proper com­
position and mixture ot concrete and gives 
results of elaborate tests. 

Scientific American Supplement 1538 gives tbe 
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 

v ariollB systems of reinforcing concrete, COD­
crete construction, and their a pplications. 
Tbese articles constitute a splendid te>:t book 
on the subject of reinforced concrete , Notb· 
ing better bas been publlsbed. 

Scientifio American Supplement 997 contui llO an 
article by Spencer N ewberry in wh ich prac­
tical notes on the p roper pre para tiOD of COll­
crete are given. 

Scientific American Supplements 1568 and 1569 
present a belpful account of tbe ma king of 
concrete blocks by Spencer Newberry . 

Scientific American Supplement 1534 g ives a 
critical review of tbe engineering valne of 
reinforced cODcrete . 

Scientifio American Supplements 1547 and 1548 
give a resume in \Vb lcb the various systems 
ot reinforced concrete construction are dis­
cussed and illustrated . 

Scientific Amencan Supplement 1564 contains an 
a l·tiele by Lewis A. Hicks, in wbicb tbe 
merits and defects of reinforced concrete a re 
analyzed. 

Scientific American Supplement 1551 contains 
the principles of reinforced concrete wi th 
some practical Illustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Lou is H. Gibson on tbe prin­
ciples of success in concrete block manufac­
ture, illustrated. 

ocientific American Supplement 1574 discusses 
steel tor reinfo rced concrete . 

Scientific American Supplements 1575, 1 576 , and 
1577 contain a pape r by Pblllp L. Wormley. 

: Jr. , on cement mortar and concrete , theIr 
preparation and u se for farm purposes. The 
paper exbaustlvely discusses tbe making of 

mortar Rnd concrete, deposItIng of concrete, 
facing concrete, wood forms, concrete side­
walks, details of construction of reinforced 
concrete posts . 

Eacb number of tbe Supplement cost8 10 
tent&. 

A 8et of papers containing all tbe artIcles 
above mentioned will be m ailed for $1.80. 

Order from your newsdealer or from 
MUNN ®. CO. 

361 Broadway, New Yorh City 

Scientific American 233 

HOLSMAN 
AUTOMOBILES 

GO ANYWHERE 
High Wheels Travel A ll Roads 
Because A ll Roads A re Made To 
Be Traveled By High Wheels 

THE HOLSMAN is the most elegant serviceable dependable car for city, suburban or country use. The onl]; all­
ball-and-roller-bearing motor made. NeuJ jriction chain, direct drive. THE HOLSMAN has one horse-power for every 
forty-two pounds of weight. It will go where any horse-drawn vehicle will ordinar�y 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 jor hill climbing and reliabilit]; 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 constructi�n and operation that it does not need 

a mechanic to operate or care for it-and costs less than a horse to keep. It starts and stops absolutely without jar or jolt. 
Roadabilit]; 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 1 24, Monadnock Block, CHICAGO, ILL. 
The oldest and largest makerlf of high wheeled automobiles in the world 

Railway crossing Signal,  G .  A .  Davis . . . . .  914,389 
Railway electric block system , C. H. 

Sha ffer . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  914, 4?1 
Railway rail driving dev ice, A. E'. Fiala . . . . 914, 937 
Railway rail tie bar, J . U. Cl'owley . . . . . . . . 914,806 
Railway S igna l , H. A. Hoesche n . . . . . . . . . . . . 9 1 4 , 4 12 
R a i lway signa ling means, '1' . \V . Sta nage . . . 914, 611 
Railway sw itch , H. Reed . . . . . . , '  . . . . . . . . . .  914,976 
Railway tie and fastenel' ,  metalliC ,  S. Clary 914,792 
Rake a utomatic c leaner , push,  C. H. R us-

sel l . . . . , . . . . . . . . . . . . . . . . 914,517 
Rake lever mechanism, sweep, D .  Plattne r . . 915, 040 
Rammer, paving, Qvist & Nordstrom . . . . . . . . 914 , 603 
Rawr, S. I llis . . . . . . . . . . . . . 914 ,842 
Razor blade bolder, Ii' .  C .  Gorham . . . . . . . .  915,024 
Razor, safety, B . Kiam . . . . . . . . . 9 1 4 , 957 

���::;��ca�in;a
��fo��r i. ' G.' ' iicDo;':�li : : : : : :  ��: :�� 

Respirator, G. F. Jaubert 914 ,576 
Reversing switch, J. Dalziel . . . . . . . . . . . . .  915,053 
Ribbon roll clasp or guard, '1'. H . O ' B rien . .  914, 449 
Ring tray, safety, C. E. li'owler . . . . . . . . . . .  914,563 
Rim compressor, A. F. Hansen . . . . . . . . . . .  9 1 4 , 949 
Rock drilling engine , .T . G. Leyner . . . . . . . . . . 914, 737 
Rod connection ,  tie, P.  Monson . . . . . . . .  914,496 
Roller. See Harvester snapping roller. 
Rolling mili, F. C. Blgge r t ,  Jr . . . . . . . . . . .  . 
Rotary engine , J . S. Alcol'll . . . . , . . . . . . . . . . 
Rubber beel, removable , J. H. Dempsey . . .  . 
Saddletree, B. Ii'. Amos . . . . . . . . . . . . . . .  . 
Sand blast macbine, F . P. Boland . , . . . .  . 
Sap spout , W. W. Powell . . . . . . . . . .  , . . . . . 
Sasb balance and lock, F. D. Antbe . . . . . . .  . 
Sasb lock, C. E. Hennies . .  , . . . . . . . . . . . . . 
Sasb lock , W. F. Webber . . .  
Sash lock , window, D. ReinmiLler . . . . . . . . . . 
Sash fastener, N. Marschall . . . . . . . . . . . . . .  . 
Scraper, wheeled, A. H . & L. L.  Smitb . . .  . 
Screen hanger, eaves trough, W. Feyler . . .  . 
Screw driver, A. Whisler . . . . . . . . . . . 
Seal press, H. C. Pomeroy . . . . . . . . . . . . . . . .  . 
Self-locking box, E. K. Davis . . . . . . . . . . . . . . . 

9 1 5,014 
914,627 
914,810 
914, 546 
914,783 
914, 456 
914,692 
9 1 4 , 410 
915,001 
9 1 4 , 750 
914,853 
914,610 
914,650 
915,003 
914, 672 
914,809 
915,027 Selvage holder, float filling, J. Hargreaves . .  

Sewin g  machine tape tenSion device, C. 
Weiss . . . . . . . . . . . . .  " . . .  914, 769 

Shearing machine, F. H. Dan iels, et aI . . . . 915,020 
Sheet metnl blank, gang die for cutting,  D .  

P. Rob inson . . . . . . . . . . . . . . . . . . . . . . . . . .  9 1 5,042 I Sbelviilg, G .  Holden . . . . . .  , . . . . . . . . . . . . . . .  9 1 4 , 572 
I Shelving, B .  L. Waters . . . 91 4 , 685 

I Shippin g package .b�lder ,  S .  Bonini . . . . . . . . . 91 4 , 632 
Shoe, A .  .J. Gabnelian . . . . . . . . . . . . . . . . . . . . 914,485 
Shoe attacbment, rubber, B racken & Ward . 9 1 4 , 477 
Shoe holder , G. E .  Hart . . . . . . . . . . . . . . . . . . . .  9 1 4 , 952 

I 
Shoe la�e fast�ner, C , . J .  Anderson . . . . . . . .  914 , 628 
Sboe tYlDg deVice, P. h .  Snyder . . . . . . . . . . . .  914 .983 
Sboes, making.  S . A .  Ba l(e r . . . . . . . . . . . . . .  914,377 

I 
Shovels , spa des , and o the r tools,  handle for,  

F. Skelton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914,678 
Shutter bower, e tc . ,  bracke t , H .  Zimmer-

man . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . 914, 773 
Sbuttle,  R. C rompton . . . . . . . . . . . . . . . . . . . . .  914,703 
Sign, Malmquist & Frederickson . . , . . . .  914,493 
Sign, S. L. Aarons . . . .  , . . . . . . . .  9 1 4 , 775 to 914,777 

I Skatl�' fi.
m�l:Z��. b.

r:.
k
.
e
. �.

n
.� .�l���� .��l: .I'��l.e.r.' 914 ,458 

Skidding macbine, log, Miller & D ick inson . .  9 1 4,441 
Skirt, W .  W .  Hook . . . . . . . . . . . . . . . . . . . . . . . . 91 4 , 4 1 4  
Skirt gage, C. Wetz . . . . . . . . . . . . . . . . . 91 4 , 542 
Sleigb runner, W .  E. Turner . . . . . . . . . . . . . . . .  91 4 , 901 
Slicer, F. P. Dunn " " " " " " " " " "  _ . . . 914 , 645 
Slotting device , O .  O . Storlle . . . . . . . . . . . . . . 9 1 4 , 6J 3 
Smoking appliance , F. A . Tat'arn . . . . . . . . . . 914,991 
Smoking pipe, dry, F. Mnllcr . . . . . . . . . . . . . . 914, 498 
Soap holder, W .  R. Vandewerker . . . . . . . . . . 914,619 
Sock supporter, S. W .  H isbop . . . . . . . . . . . . . .  914,380 
Sound damper , E. Renz . . . . . . . . . . . . . . . . . . . .  9 1 4 , 879 
Spark plug, A. V. Pellet . . . . . . . . . . . . . . . .  914, 451 
Spark plug , F. J.  W a t t  . . . . . . . . . . . . . . . . . . . 914, 540 
Speed mecbanism, v a r i a ble, A .  L. De Leeuw 914,643 

I Speed recorder, Henkle & de 1_" Monte , 
91 4,834, 914,835, 914,850 

Spindle, J.  R. Coe . . . . . . . . . . . . . . . . . . . . . . , .  914, 794 
I Spindle locking illecbun i sm. r" Tbiel . . . . . . .  0 1 4 , 527 

I 
Spri����el�

yste
.
m 

. . uutolll�� I: . .  �I
a

�'�: . .  
G: . . ?: 914,569 

Sputo cup and hoi de,·. I"'. C . . Jonah . . . . . . . . . 914, 725 
Station indicator, C .  B. ('usnc r . . . . . . . . . . . .  914 , 550 

I Steam generator, C .  I.... rrh u d i chum . . . . . . . . . 9 1 4 , 6] 8  
, Steel ,  H .  D. Booth . . . . . . . . . . . . . . . . . . . . . . 9 1 4 , 633 
I Stirrup , safety, .T . A. B a t sou . . . . . . , . . . . . . .  914,630 

Stock fountain,  .T . B. Hawldns . . . . . . . . . . . . 914 ,570 
� Storage batte!·y . K C .  Ekst rome r . . . . . . . . .  91 4 . 646 
Stove , E. R .  Cahoone . . . . . . . . . . . . . . . . . . . . . . 0) 4 . 922 
Stove, coal burn i n g ,  G. G .  T{ u i se r . . .  914, 847 
Stove , beating. E. It . Caboone 91 4,923 
Stovepipe, E. U .  Phill i p s  9 1 5 , 039 
Stovepipe thimble and flue stoppel' , D .  G. 

Lilley . . . . . . . . . . . . . .  , . . . . . . . . .  9 1 4 , 586 
Stump extl'Uctor, J. B rad ley . . . . . . . . . . . . . .  914.920 
Sugar cane m i l l ,  J. & C. McNeil . . . . . . . . . . 915,036 
Sulky, '1'. Wilson . . . . . . . . . . . . . . . . . . . . .  915,008 
Suspenders. 'V. li'reeman . . . . . . . . . . . . . . . . . .  914,404 
SWitch,  Rolfe & l"ox . . . . . . , . . . . .  914 , 5 1 5  
Syringe , H .  F. O n g  . . . . . . . . . . . . . . . . . . . . . . . 9J 4 . 87 1  
Syringe , J. R .  Hal'ris . . . . . . . . . . . . . • . . . .  , .  914 , 950 
'rabIe, O. J. Rogers . . . . . . . . . . . . .  914,51 4 
Tag, W. L. Hall . . . . . . .  . . . . . . .  915.054 
Talking m a ciline,  L P Vul lquet . 914,765 
'l'all<lllg macb ine , D. S. Edmonds . . . . . . . . . . . 915,022 

I 'l'an��nt;.�ll ig�he;;le
a pri��:��1gn it��nr::lt��f fgi I pressure to, E . C. Moore . . . . . . . . . . . . . . . .  914, 497 

i '.ranks, etc. . overflow devIce for pressure, 
I W. H. Ridgw"v . . . . . . . . . . . . . . . . . . . . . _ .  914,978 
Tanning composition, I .  1 .  Burrows . . . . . •  914, 382 

I Telegl'apb repeater, G . L. Rawdon . . . . . . . . .  914. 877 
Telegrapb system. m ultiplex , T. Ginl'a . . . . . • 914,713 
rrelemeter, steroscooic, C. von Hofe . . . . . . . •  914.838 
Telepbone dlsinfector, M. A. Dobney . . . . . . .  914,395 
Telepbone lock out, party line ,  Wagnel' & 

Shiels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914,468 
Telephone registering mechanism , G reene & .  

Fort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914,715 
Telephone system, F. W. Wood . . . . . . . . . . .  914 ,690 
Telescope sigh ting attachment, transit, G. N .  

Saegmuller . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . 914,754 
Tbermostu t. G. A. Moo,.e . . . . . . . . . . , . . . . . . .  914,859 
Tblll coupllnll:, C. N. Jackson . . • • • • • • • • • • • •  914,11711 

TIlE BEST EQUIPPEI> SHOP 
For '\lechanical and Electrical Manufactu rillK 
Special Machinery, Jigs, Tools, 
Repairs,Experimental Devices 

Ih· .. l r: u i IiK nll,l C'OJl lIUI·.·(· lnl izi l lr: It l" 1)ct."l uit)o  
THE ROWl.AN I I  TELEGRAPHIC COMPANY,Baltiruor., Md.  

�gu USE  GR INDSTONES  P 
(f 80 we can supply yon. Alt  sue. 
,n o u n ted and u nm o u n t e d ,  alwaYI 
kept i n stOCk. R'2mem·oer, we mar e 8 
�f:,c����g!:�'

e
���: ':��:�a���_�!I.���� 

The CLEVELA N D  STONE CO. 
2d Floor. Wlllhire. Cleveland. O. 

Save Money by Mach inery I 
machl!O

i� I!:W i:r�\l:�r�f!!;;ori�!� the rIght 

DODDS' 
T I LT I N G  C I R C U LA R  S A W  

uptilts to 45  degrees, simplifies the  work and insures perte�t accuracy in cutting. 
Removablt' throat III table . l?-inch rip or cross-<:ut saw with each machine. \VriLe for 
free Ulustrated cat:dogue and price list. 

ALEXANDER DODDS, Grand RapIds, Mlch., U. So A. 

LEARN  WATCHMAKI NG 
We teach It t horoughly In as many montbs as It 

form eriy took years. noes away with tedious appren. 
ticeship. �loney earlJed wh ile studying. Positions se­cured. Easy terms. Send for catalog. 
liT. LOUIS WATCHMAKING SCHOOL, St. Loul .. M o. 

Before the Fire or After1 
WH EN 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 fi re you can readily, at  no extra 
cost, seled an insurance company whose record and strength guarantee 
the l iberal fu l fi lment of its obligations. 

Upon foundations of commercial honor The Hartford Fire 
Insurance Company has built up the largest fire insurance business 
i n  the United States. It has paid more than $ 1 25,000,000 to i ts 
policy-holders. I ts 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 fi re Insurance ,. 
which contains valuable information for Householders, Merchants an'd 

Manufadurers. It ought to be i n  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� U Fire Prevention and Fire In.urance� " 

adverti.ed in Scientific American. 

JVame __________________________________________ __ 

Addre .. 
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Classified Advertisements 
Advertisinl< In this column is 76 cents a line. No less 

than four nor more than ten lIoes aCcepted. Count 
seven words to the line.. All orders -.must be accom­
panied by a remittance. Further Information sent on 
request. 

READ THlS COLUMN CAREFl'LLY.-You will lind 
Inquiries for certain classes of articles numbered In 

consecutive order. If - you manufacture these goods 
write us at once and we win send yon the name aod 
addre.s of the party deslrinll" the Information. There 
'8 no charge for tbls service. In every ea.se it ill 
necessary to give the number 0" th e inquiry. 
Where mannfacturers dO Dot respond promptly the 
inqulry may be repeated. MUN N & CO. 

B U S I N ESS O P P O RT U N I T I ES. 

MAKE $250 TO $500 PER MONTH.-I will teach you 
t���ak����::��I�!"slh�J'i� r"e':.� :����n�l:>� �o: 
operative plan and need yOl]� no matter where you are 
located or what business you .. re In. A splendid OP­
portunity for men without capital to become Inde· 
P���fi.rs

Le
:d':i::,::

n
'M.�l!e� i'i:'J?O�reJ;r:n��:; �ty Co., 173 Reliance Building, Klllll!as City .. Mo. 

inqniry No. 886S.-Wanted to bny nickel old for buttons. 
DONT LET YOUR PATENT LIE IDLE. We'll make 

-dies and tools and mannfacture your article ready for 
market. Write nOW-don't delay. Southern Stamping 
& Mfg. Co .. R. S., Nasbville, Tenn. 

Inqniry No. SS"".-For manufacturers of convex 
glass for pictures. 

W ANTED.-Party to mannfacture and promote sale 
of Brake Lever Pat. No, 912,596. I will prove by practical 
����!� ��Iji�Ig.�= Wl..i'�:::'k�'6'�I�."t invented. 

Inquiry No. ,"SSli. - For mannfactnrers of the 
u MystenoD8 Ball " like that of Mr. Lepere'8-a man ill 
a ball. 

PAT E N TS F O R  S A L E .  

FOR SALE outright patent 901,124, Oct. l3, 1908. ' A tr  
agitating device for value bearing solutions. or any solu­tion requiring constant agitating. T. A. Ross. Selby. CaL 

Inquiry No. SSS9.-Wanted to buy a machine 
which brea.ks and divides apricot stones. 

F O  R ::s A L E.-Patent rl�hts 702.249. The May-Bell· 
SmOking Pipe. The only sanitary pipe tbat ell'ectually 
removes the nicotine and other Impurities, collects and 
absorbs them so they canllOt reach the month. Ad­
dress Eliza D. Sanrman, Norristown. Pa. 

nJi!�:::�r �rhe��·���':.'"b�a��f:!�.r'� �&l��t� r. p. m. for wbeels 5 inches dlan:teter. 
Inquiry No. 89iiO.-For mannfacturers of ma­chinery for the production of Coquito, Palm, Babo.a, and Mame seed or nuts. 
Inqniry No. S9ii 1 .-For mannfacturers of ma­chinery for making milk hottle sanitary tiber capS. 
Inqniry No. 89ii�.-�'or firms maktng apparatus for using 011 for fuel under a steam boiler Instead of 

coal. 
Inquiry No. S9ii3.-For manufactnrers of water 

turbines. 
Inquiry No. S9ii4.-For machinery used In manu­ractnrlng collar buttons. 

���:gel�':o:�g:P;!�t machine to extract the 

Inqniry No. 89iiti.-For makers of wood distilling 
machinery, also makers of philosophical Instruml'nts 
w:td cheI1lIsts' hardware. 

Inquiry No. 89ii,.. - Wanted mannfacturers of 
angle bars either malleable steel or sheared. 

Inquiry No. 89ii8.-For the mannfactnrer of a drier lor sngar beet pulp. 
Inqniry No. 89ii9. - J!'or mannfaoturers of any 

platinum sponge gas lighter. 
Inqniry No. 89tiO. -For the address of the Wind­

sor Mfg. Co.. mannfacturers of waterproof collars "fd cuff's. 

Tie attachment, W. T. Hulscher . . . . . . . . . .  914,416 
Tile, :r. A. McKee . . . . . . . . . . . . . . . . . . . . . . . .  914,862 
Time Indicating device, S. P. Thrasher . . . .  914,534 
Tire, vehicle, W. D. McNaull . . . . . . . . . . . . •  914,599 
Tire, wheel, :T. Christy . . . . . . . . . . . . . . . . . . . .  914,551 
Toilet article, H. Straus . . • . . . . . . . . . . . . . . .  914,682 
Tongue depressor, E.  Hubhell . . . . . . . . . . . . . 914,415 
Tool, combination. E. H. Nl'!ln . . . . . . . . . . . . . 914.601 
Tool, engraving, H. W. Wells . . . . . . . . . . . .  914,621 
Tool, fluid pressure, F� Polzer . . . . . . . . . . . . . .  914,602 
Tool sectional tubular handle, Cooley & 

Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914,552 
Tool tubnlar handle, Cooley & Marks . . . . . . .  914,554 
Track joint, H. A. Myers . . . . . . . . . . . . . . . . . . 914,443 
Track sander, C. W. G. King . . . . . . . . . . . . . .  914,425 
Train controlling mechanism, :T. G. Schlee . 914,521 
Tramway, aerial, C. A. Dunlavy, et a1 . . . . .  914,397 
Transformer, H. B. Smlth . . . . . . . . . . . . . . . .  914,981 
Transform:er structure, C. L. Fortescue . . . .  914,941 
Trigger mechanism, single, :r. D. Russ. . . . .  914,516 
Trolley base, :r. A. Hanson . . . . . . . . . . . . . . . .  914,719 
Truck, :r. F. King . . . . . . . . . . . . . . . . . . . . . . . .  914,427 
Truck, ce,sket, C. H. Lannert . . . . . . . . . . . . 915,032 
Truck, tongue, :r. A. Stone . . . . . . . . . . . . . . . .. . . 914,466 
Tunneling machine, rotary, C. A. Case . . . .  914,636 
Turbine, tluid, F. E. Wolf . . . . . . . . . . . . . . . .  914,625 

m!���g;!! �����tn;�'h"o����'tcst��e:ri'��s�'!\� Typ'i.:�it��. ����. ��������' . . �' . .  �: . �
i
:�::: 915,037 

PATENT FOR SALE.- \l'lgures and print In paper, 
�����l:e;'��s�b�oR�r.!'i 

i
��o�����;;�d�:SS t":. 

Otto Meyer, Richmond Va. 

Inquiry No. SS9,. .-For the mltllnfacturers of the 
iii Lid on " can opener .. 

FOR SALE or on royalty. Pat. No. 902.8'77. Pr'lctlcal 
s.nd simple music Jeaf turner .. Sometbin� every musician 
should have. J. Havlin&, 1723 N. Geneva St., Racine, Wi •• 

.,J:��:� X:!i;.J'�Il�a� For Ilrms dealing in motor 

AGENTS WANTED. 
A GENTS WANTED for new 200. darning machjne ; 

just out. Weaves new heel or toe In sock in few min­
utes ; one agent sold 288 one day. 150. for siU!tDle Or ,1.25 
for doz. Hutton Co., Walnnt st. Desk 83, PhlJa:. Pa.· 

Inqniry No. 8904.-Wanted to bny new or second hand machinery for oiakin,q '" bow type," " mouse and 
rat trap sPrinlls and wire parts, single machine t>l'"fnil 
outllt. 

STA M PS A N D  CO I N S. 

WE BUY U. S. and foreign coills many date. and de­
nominations : preminms up to lS.fOl. Also every ktnd of used stamps. Partionlars free. May be worth many 
dollars, perhaps fortune to you. Money and Stamp 
Brokerage Co., 150 Nassau St., E 23. New York. 

Typewriting machine, B. C. Stickney . . . . .  914,612 
Typewriting machine, C. S. Nickerson . . . . .  914,667 
Typewriting machine, A. T. Brown . . . . . . . .  915,015 
Typewriting machine, E. F. Kunatb . . . . . . . .  915,030 
Typewritten documents, metbod and appa-

ratus for duplicating, M. SOblik . . . . . . . .  914,464 
Umbrella, E. A. Loomis . . . . . . . . . . . . . • . . . .  914,662 
Vacuum gage, H. W. Maurer · . . . . . . . . . . . . .  914;666 
Valve, E. H. Gold . . . . . . . . . . . . . . . . . . . . . . . .  914,407 
Valve, F. Schreldt . . . . . .. . . . . . . . . . . . . . . . . . .  914,8S6 
Valve, N. C. Walterthum . . . . . . . . . . . . . . . . . . 914,902 
Valve, automatically clOSing, E.  Bech . � . . . . .  914,547 
Valve, balanced, :r. T. Wilson . . . . . . . . . . . . . .  914,471 
Valve, balanced slide, :r. 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, automatic. I.  

Hutchins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve mechanism, A. W. Wilkey . . • . . . . . . .  
Valve mechanism, O. Bartel . . . . . . . . . . . . .  . 

' Vault closure, T. F. Kelly . . . . . . . . .. . . . .  . .  
Vault door, 1, C. Sparrow . . . . . . . . . . . . . . . . .  . 
Vehicle, :r. Repetto . . . . . . . . . . . . . . . . . . . . . . .  . 
Vehicle axle swaging machine, F. M. 

Caesar . . • • . .  -• . . . . . . . . . . . . . . . . . . . . • . . . . •  
Vehicle, chock, A. L. Swearingen . . . . . . . . .  . 
V�icle., .extension top, W. Leppert . . . . . . .  . .  
Vehicle, . motoJ(; N. S. Dunaway . . . . . . . . .  . 

914,418 
914,771 
914,913 
914,424 
914,681 
914,880 

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

Vehicle pneumatic buffer, self-propelled, 
M; P. Hayward . . . . . . . . . . . . . . . . . . . . . . . 914,831 

Vehicle propelling mechanism, W. H. Sum-
mers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  915,058 

Vehicle propelling mechanism, motor, S. S. 
fo�n�;!:ir":�i�r.s.-For a dealer ln tapea and cords 

vehl��r��e; 'R: 'il: '  c;l.i;'�tt · : : : : : : : : : : : : : : : :  914,968 
914,481 
914,659 
914,710 
914,557 
914,845 
914,736 
914;993 

Vehicle wheel, :r. E . .  Harrod . . . . . . . . . . . .  . . 
Vehicle wheel, P. Ebner . . . . . . . . . . . . . . . . .  . 
Vehicle wind shield, F. A. Dillingbam . .  . .  

FO R S A L E .  Velocipede, M. L. :renklns . . . . . . . . . . . . . . .  . . 
F()R SALE or to place on royalty. LAtest and best ;:�"JlJ':�.rc:i��, 

E
H?A��:xt�� 

. : : : : : : : : : : sanltary telephone transmitter mouthpiece ever in- Vending > machine, coin controlled, J. J. vented. Absolutely dlsinfeotlble. Retail tor 50 cents McCarthy . .  914,444 with big protlt. R. E. Miller, Lakewood, N. M. Vessel, . :r. Batter�by ' : : : : : : : : : : : : : : : : : : : : : :  914,693 
Inqniry No. 8909.-For a maohine toC' palnt sbade : Vessels, pneumatic propulsion of, E. Wilde . 915,004 

or blind rollers. . Vest shlrt'o negllge .. , E. Jatre . . . . . . . . . . . . . .  914,955 
, Vulcanizer, :r. K. Williams . . . . . . . . .. . . . . . .  914,905 

L I STS O F  M A N U FACTU R E RS. 

COMPLETE LISTS of manufacturers in all lines sup­
plied at sbort notice at moderate rates. Small' an<l 
�r���s li:i."o�m��e<t,,�r�:.rr

i:
t ad�,!��.PrlcX':idr�:jj Munn & Co., List Department, Box 113, New York. 

A LIST OF 1 ,500 mining and consulting eIlJlineers on cards. A very valuable list for Clrculsrlzinl<, etc. 
Price $15.00. Address Munn & Co .• List Department, 
Box 113, New Yor\!;. 

Wagon, carriage, etc. , thill, Cooley & Marks 914,553 
°Wagon, 'delivery, Holland & Silver . . . . . . . . . .  914,722 
Wagon <tj!mp . and elevator, ,F. Gahm . . . . . .  914,565 
Wall paper drying apparatus, o  W. :r. Vorn-

hold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914,767 
Warp leasing apparatus, O. Fischer . . . . . . . .  914.401 
Washbasin attachment, L. J. Monahan . . . .  915,057 
Washboard, M. A. Henie . . . . . . . . . . . . . . . . . . 914,836 
Washing machln .. , A. A. Day . . . . . . . . . . . . . .  914,642 
Washing machine, E. Hack .. r . . . . . . . . . . . .  914,717 
Washing machine, rotary cylinder, C. Jen-

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914,577 
Waste water straining device, O� Schn-

Inqniry N o. 8918.-For manufactnrers of "Wydt's mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  914,758 
Electro-Oatalytlo Sparking Plug." · Water closet, E. G. Watrous . . . . . . . . . . . . . .  914,539 

Water closet seat protector, G. F. Thompson 914,898 

M I SC E L LA N EO U S. 

W ANTE D.-One good second·hand drlll press about 
25-lneh back geared. Must be cbeap In price. Address 
The F. Btsaell Co .. "TOledo. Onlo. 

Water heater, portable, S. M. Dick . . . . . . . . . 914,393 
Water meter, M. Miller . . . . . . . . . . . . . . . . . . . .  914,440 
Water, purifying, C. W. Schultze . . . . . . . . . .  914,8S7 
Wax extractor, :r. Y. Peterson . . . . . . . . . . . . . 914,874 
Weight and cost scale, automatic, M. Unger 914,764 
W .. ldlng, F. G. Haldy . . . . . . . . . . . . . . . . . . . . .  914,946 
W .. l1 drilling derrick attachment, N. :r. 

Inquiry No. S9�O.-For a still for extracting alco' :rones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
hol from saw dnst. ' ;�:t: J.

ee
C.v"l';g��o:

h
��� 

.
. . . . . . . . . . . . . . . .  . 

914,579 

914,844 
914,942 
914,712 
914,381 
914,428 
914,582 

UNl'J'ARIAN LITERATURE, Including sermon. and 
;::�lof���:�lg�:e..������Xeri'�e,aK�y'cation to Miss 

Inquiry No. S9�1.-For tbe mannfactnrerIi of gilt 
paper 

Inquiry No. S92�.-Wanted the address of Wortb­
Ington Boiler Co. 

Wbeel, GIasrud & Anderson . . . . . . . . . . . . . •  
Wbeel antlsklddlng devlc .. , E. C. Gardner . .  
Wheel rim locking ring, R. S. Bryant . . . . .  . 
Wbiffletree coupling, J. B. Kriner . . . . . . . . .  . 
Windlass, O. Kuehne . . . . . . . . . . . . . . . . . . . . .  . 
Window chair or platform, saf .. ty, J. P. 

Lundquist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 914,852 
Wire and metal cleaning bath, :r. C. Beneker 914,916 
Wire connector, A. Scbmldt . . . . . . . . . . . . . . .  914,046 
Wire reeling machine, H. F. Villwock, :rr . . 914,998 
Wire stitcher, H. A. Olsson . . . . . . . . . . . . . . .  914,668 
Wire stretcher, L. Miller . • • . . . . . . . . . . . . . . .  914,595 

Inquiry No. S9�" .-Wanted to buy an apparatus Wire stretcher, L. Riggins . • . . . . . . . . . . . . . . .  914,604 
for sterlllztng water at the tap by an ozonizer. ;�����: t �. K���ey" : : : : : : :  : :  : : : :  : : :  : :  : :  ��::� 

lnquiry No. "9�6.-Wanted to buy a tree digger 
of .teel plates which are forced down beside the tree and locked In position. 

Inquiry No. S92S.-For the manufactnre ... of a Wringer, H. L. Dietz . . . . . . . . . . . . . . . . . . . . 914,814 sAtm
eamerI' c

ro
anta

ory D
e

e
xce

ca
m
vabtoerr12a, �  •• '!:','.pcrlagbee�11n. the Sclentlllo Yam '  or textile thread stretching machine, 

'f � � P. Plepenbrlnk . . . . . . . . . . . . . . . . . . . . . . . .  914,454 

Inquil'y N o. 893 1 .-For parties who mannfacture Yoke end, neck, I. L. Draucker • . . . . . . . . . .  914,558 
the We.tern Stump Borer for boring stumpS. 

IBqniry N o .  ,"934.-Wanted to buy seal and book of blan k stock certltlcate. . 

Inquiry No. 8936.-Wanted maohlnery used to spin or wrap paper penells In the manner that paper 
penCils are made. 

Inqniry No. 8941.-For manufacturers ot ma­
ohlnery for making tly screens. 

DESIGNS. 
Bath tub for bird cages, M. BolgJ,ler . . . .  , . . .  39,869 
Desk for hotel registers, J. H. Smith . . . . . . .  39,872 
Electrical connector, H. G. Pape . . . • . . . . . . . .  39,870 
Emblem, E. A. Martin . . . . . . . . . . . . . . . . . . . .  39,865 
Medal or emblem, J. L. Charbneau . . . . . . . . . 39,866 
Monument, memorial, A . . Neuschotz . . . . . . . .  39,864 
Plate or platter, L. Rouquart . . . . . . . . . . . . . .  39,868 

IUQuiry No. 894�.-Wanted to bny apparatns to Pot 
s�!ft��. �:Le��I���� . . �� . .  ����I����� 39,871 :�����

��e with rheumatism or otber causes to hold Stick pin, H. M. Willis . . . . . . . . . . . . .. . . . . . .  39,867 

ch�::��7b!:kl�:!�'r:�:�t�.�aR?�a
�h':."�t::'!: 

To be worked by two or three men. 
Inqniry No. �944.--For the address of the manu­

facturers of the King or lever collar button. 

TRADE MARKS. 
Alfalfa meal or ground hay used as a stock 

food, M. C. Peters . . . . . . . . . . . . . . . ' . . . .. .  72,989 
Automobiles, Chalmers·Detrolt Motor ' Co . • • • 72,998 

Outdoor 
America  
"A Magazine 
Within a 
Magazine " 

COLLI ER' S w i l l  
print, once every 

month,  an eight-page 
section entitled Out­
door America. It will 
be  edited by Cas par 
W h i t n e y ,  f o r m e rl y 
e d i t o r o f  "Out ing" 
magazine, whose writ­
ings will be su p p le­
mented by m any a b le 
contri butors. 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. 

Collier's 
The N alional Weekly 

E. C. PATTERSON 
Manager Advertising Department 

NBW YORK BOSTON CHICAGO 

SMALL HOUSE NUMBER of' 
AMERICAN 

HOMES AND GARDENS 
THE artistic and in�xpensive house is the chief ?emand of the home seeker o.f to-day. For that 

reason the AprIl, 19"9; 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 
the hangings for the waUs, doors and windows ; appropriate furniture for the hom e ; the interior decora­
tion. of the home ; and the laying out of the grounds surrounding 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 tloor plans of 
a group of model houses of smaU size and small cost. 

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 �'Ost of the same are matters of 
interest to all prospective home build"rs. 

THE MAKING OF AN IRIS GARDEN, by Samuel Howe, is an iUustrated 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 
app.ropriate hangings for the doors and windows, with numerous suggestions for the decorating of the varlOUS 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 be.t 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 
by a well-known architect on the economic planning of a small house, costing from $2,500 to �,ooo. The 
plan and the arrangement of the rooms is the first thought given to the house and is one in which the 
layman 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:leton, with illustrations show­
ing the artistic and appropriate furll1ture for the house, and the proper poSition in which it is to be placed, 
together with an accurate treatment of the firepJace and mantel. 
. THE USE OF CONCRETE IN THE BUILDIN'G OF A SMAll COUNTRY HOUSE, by Benjamin 

Howes, is a timely and comparatively new subject, and is one in which much inteTest is shown at the 
present moment. The article is profusely illustrated with fift y engravings showing exterior and inter,ior 
views and floor plans of small houses of various styles of architecture in which concrete is used with 
artistic results. ' . 

THE HEATING APPARATUS FOR THE SMALL COUNTRY HOUSE, by Allyn Frogner, is the 
title o( an article treating. in a practical manner one of the most important feature. of a small country 
honse. How to heat and' what is the cost? That is a question which has been well answered for the t;"ree 
respective systems of hot air; steam heat and hot water. 

PROBLEMS IN PLANNIN� 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 coantry place may be planted at a very low cost, and enumerates the best and most effective shrubs and plants to be used. 
This SMAIJ. HOUSE NUMBER will contain 165 illustrations covering 52 pages, which will be inclosed in a striking colored cover. • . , 

The price will be fifty cents. Those now subscribing for American Homes and Gardens for the year �11 receive it at the regular rate. . Subscription price $3.00 a year. 

�NN & COMPANY, Publish�rs, 361 Broadway, New York CitY, 
-
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P O S T  
S h ow n  o n  

C A R D S  
t h e  Scree n 

\ Bel t i n g  and bose, New York Belting and 
Packing Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 3 , 022 

Belt i ng ,  bose, n n d  m a c h inery packing,  N e w  
Y o r k  Belting a n d  Pack i n g  Co . . . .  73.02 1 ,  73, 033 

Belt ing, bose. a n d  much inery p a c k i n g ,  Me-
Brill i a n t l y  and in Natural Colors by m eans of our Post�Card Projector. a low price d .  efficient instrument. Entirely d i f­ferent from the C heap. u n ·  sati�fact ory t o v s  offered b y  otber makers. W e  also Inake 

The College Projector, 
a hlrJre powerful illstrllll.eut for 
showing both, lantern slides atHl post-

�i;�!;rd:grC�:�ftf, e�'niv�':sl�;
e �I� 

. Pennsylvania, Leland Stanford .:md by U. S.  GOI·ernment. Send for l ist 

�1�d;:o;o
e
:�!�I:' o�t�;���)ticons. 40,UOO 

WILLIAMS, BROWN & EARLE 

Dept .  6, 918 Chestnut Street 

PHILADELPHIA, PA. 

SEALED P R O POSALS 
N otice to (J onU'actors. 

S ���s�J� 'il��P 6�1��h� [g�lit��c1�1�0�;C�u�r�! �Y�i� i llg'.  also <.'ondui L for Acute Ho:spital,  Constl'UctIOn in. cludin!Z gLeam I>i p i n ll, at tbe H udson RIver St aLe Hos­p it,a l , Puug h ke e psie,  N .  �� . . will be recei ved b y  the State Commis!oIion i n  Lu n acy . at t o e  Capi tu l ,  A l bany, N. Y., up t o :'; o'clvck P. )1 . . on March 24t h .  19 ... 0. w b en t b ey wiU be o pened and read publ ic1y. PropO!mls s b a l l be accnmpani p d  hy certified check in the sue " SJ  <l!2.000 for t.he Power House. Coul Pucket. Trestle and Con�uit. and certified check in the sum of $600 for the Cunduit for Acute Hospi t a l ,  and tbe con­tract ors to whom the awards are made w i l l  be reouired 
}gr

f
�b�s�oS:��l�����

a
�l�

s ����s f�� tr�e�nb�n
oJuTi5� Acute Hospital. 'I'b e  right is reserved to reject any and all bids. Dra w i n 2 s  and spec i ft cat ions may b e  consulted and 

blank form o f  proposal s obtained a.t t h e  Hudson River State H ospi t a l .  Pou'!h k e e psie, N. V., and at office of the State A rC h itect. Complete sets of plans and spec i fl ca .. t i ons wtil  be fur n i shed to prospective bidders u pon reason able not.i c e  to. ann i n  the d I scretion of tbe 8tllte Architect, Franklin B. \V8 re, A l ban Y.  N. Y. NOTE.-'L'he worle for t h e  Power House does not in­clude builers or ot.her e q u i p l n e n t .  '1' . E. MCGA HR, Sec­retary, SLate Comm i s s i on i n  Lunacy. Dated A l bany,  :-I. Y . . 26tb day of I'eb., 1009. 
N otice t o  C o n tractors. 

S E !t:�l�Po�!?t;��:str���ro��i���l���s�l��aJi��c:neJ elect r i c  work, and for Laundry b U I l ding, construction, 
���� i�r�eS;���' El�srg�i�� �rl?�se l��;r�� N�O:�\�;l1t�� received by the State Comm i ss i on III Lunacy at the 
�4���I�: ,

\V\l�:�he�wyl·l· �f ot�e� e�C���k r�ql;;ugljcl�.3"C h Proposa l s  shall  be acco m pan i ed by certified check in t h e  sum of $2,000 each for tbe Power House and JoJaun­dry, and the contractors t v  whom t h e  awards are made 
will be required t 3  furni s h  su rety com pan y ' s  bond in the sum o f  $25.000 for the Power H o use and $25.000 for the Laundry. The right i s  reserved to reject any and al l b i d s .  

Drawings and speci fi cations m a y  be consult ed a n o  b l a n k  forms of proposals o b t a i n e d  at the Kings Park 
State Hospi tal. Ki ngs Park. N. \' . . at the office of t h e  S t a t e  Comrnission i n  Lunac y .  R o o m  5212. 1 l\ladl "on 
Avenue, N e W"  Y ork City. an d at t h e  o ffi c e  of t h e  StaLe A rc b it,ect.  Complete sets of p lans and speciflca i: i o n s  w i l l  be furn i she(l tu  prospecth-e bidd ers u p o n  reasona­
ble notice to. and i n  t h e  d i screLiOIl o f  the 'S t ate A r ch i­
t ecr, Fran k li n  S. Ware. A l b an y. N. Y. NOTE.-T h t s  work does not i n c l u d e  boilers or orbcr equipment in t il e  Power Ho use, or laundry mac h i nery. 
'11. E. MCGA R R .  S eCl'etary. Stal e  C om m i ssion III Lunacy. Dated Febr uary 26. 190!l. 

LET US  B E  YO UR  FACTO RY 
STA M P I NGS, M O D E LS, EXPERT WORK 

T il E  G I.OBE M A C II I :Io E  A:'II P "TA M PDi G (·0. �ZO Jlnmtlton ... t_ •• (' h· V(· l n n.d, o. 

C O l' 1 i88 EnJrines, Brewers) and But l l ers' Mach in ery . THE V I LT"�R 
M �·G .  CO . •  B1l9 Cl inton S t  • •  Mil waukee, W i s .  

MODELS cl E X P E R I M E N TA L  W O R K .  Inventions developed. SpeCial Macblnery. 
E. V. BAI L L A R D .  24 Frankfort Street. New York. 

RU BB ER Expert Manufacturers 
Fine Jobbing Work 

PARKER. STEARNS .!r. CO .. 228.229 South Street. New York 

H O E F T &.. C O M PA N Y  
D i e  )l;\kers, ilIo(Il'1 l!lakers, M a c h i nery nulld�r!I, Pllnch l'ress@lI, 
Li gbt and lIea"y SL:uupings. 1 ::0 i\l ichi�:l.n St . .  Chicago, I I I . ,  U.S.A.  

Exper imental & Model Work 
O'r. d; adllice free. Wm. Gardam & Son. 221 Fnlton St,N.Y 

DIE MODELS SPECIAL 
W O R. K T O O LS MACHINERY 
NATLONAL STAMPING AND ELECTRIC WORKS 

1 53 - 159 S. J.ff.rsoD Str .. t, Chicaco, 10. 

M O O  R E �l���1lL.1S���f:A�:.y '[ I!��;�ii�·g�l�·�n�gt�l�: 
&. CO. 1I1dl,\u� and Frank l i n  S t rt'.e"" ('lil rn�lI. 1'. S • .t. 

MODELSlCHICAGO M O D E L  WORKS 17.9 E MADISON S T  CHICAGO IL L £STABL ISHEO /867 W � ' T r  � O R  CATA l (1 C; u r  or '"H'D(L s v � p'U ( S 

Te legraphy 
Circul.u free. Wonderfu l 
automatic teacher. :; St,' J FS  t2 up . O �I N I G R A P "  
CO., Dept.. 5 2 ,  89 C u r t  .. 
lundt St., N e w  '1."01'1,;:. 

T H ' S C H W E R D T L E  S TA M P  C O . � STE[L STAM P S ,  L U T E R S  a. F I G U R E S  � B R I D G E P O RT C O N N  

DRYING MACHINES �?� �!.���e�t�!�eg�:��! 
l a r  materla)s, 

s. E. 'VORRELL, Ha" "lbnl, Mo., U. S. A. 

w,\te to.daY FREES b 
for qua 

Book, 
make Dloney breedi n �  Squabs 
Howard St.. Melrolle, MaSll 

m ��fo'�k��!O���I?e���!�I�: 
25c, Parlor Tricks Catalogue, free. 

M A R T I N K A  & CO . . lI1frs .. 493 Si xtb Ave., New York 

,.� . T'ELESCO ����g;�� . -W§� W. & D . M O G E Y. 
_ . ' . B AY O N N E: C I T Y. N . ..! 

MASON 'S  N EW PAT. W H I P  HO ISTS  
save expense and liability inctd ent t o  El evators. Adopted by princi pal storehouses i n  New Y ork & Boston 

nIo.nfd. by V O L  :\, E Y  W. }IA S O "  & CO.,  Inc. 
J�ro v l dence. 1: .  I . •  c. s. A. 

c h a n icil l R u bber Co . . . . . . . . . . • . . . . . . . . . • 73,O-:lG 
Blnst in g  m a c h i n e s  and elect ric batteries, 

Eastern D y na m i te C o  . . . . . . . . . . . . . . . . . . . 73,039 
Boiler sca l e ,  compound for remo v i ng a n d  pre­

Yen t i n g ,  Scboe l l kopf.  H a r t ford & Han n a  
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,976 

Bot t les,  prescr i p t i o l l ,  :\ J c l ' i ke Drug Co . . . . .  73 ,01 4 
C a n ned ;- I u d  e nl p O l' a t ed f r u i t s ,  G ri ffi n  & 

Skel le)" Co.  . . . . . . . . . . . . . . . . . . . . .  73 , 0 05 
C a n l l e d .  ( l d e- l I ,  l i n d  e v a po l'a ted f r u i t s, G ri ffi n  

& S ke l l e .\· C o  . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 , 061 
Cttn l leti vege t a bl e s  a mi f r u i t s ,  Fogg & H i res 

Co.  . . . . . . . . . . . . . . . .  7 3 , 0-1 1  
C h e m i c a l  pJ'ep<l l'a t i o n  fot' producing e ff e l'-

\'p:;:cing I l a t h s .  L.  S n r H son . . . . . . . . . . . . .  7 Z . 9?S 
Chocol a t e s  a n d  honoon8,  1-1. l I e i d e  . . . . . . . . . .  7 2 . 9U2 
C i g a rs ,  C .  Pea rson . . . . . . . . . . . . . . . . . . . . . . . . . .  7 2 , 988 
C i ,l!II I·S. R ot a n ( i 1'OCt:'IT ( ' n  . . . . . . . . . . . . 72. 990. 7 3 , 051 
Ciga I'�. c i ,l! a  I'ette-s.  a l i d  t o h a ('( 'os.  E .  Re,l!c n � -

hll l'� & So n �  . . . . . . . . . . . . . . . . . . . .  7 2 , n 8 3 ,  72. 98-1 
(, I oth i n g ,  cf'l' t n i n  . .1 . :\ f . K i l l l l e�' . . . . . . . . .  73 , 0] 1 
Coo k i n g  l I t em. l l s .  I l l f ' t a l .  .\ver.\· � bl ll1 p i n g  

C o .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72, 004 
D r i l l s  and d l' i l l  c h u c k s .  "' b i t t l l H I l  & B H l'nes 

:\ f i l n u f a c t 1 l r i n g- Co.  . . . . . . . . . . . . . . . . . . . . . 72 , 0D1 
Elec t r i c  a p p l i a nce�.  cert a i n ,  EconolU �' E l ec-

t " i c  Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73, 0 40 
Fabl'i c � .  open mesh.  wove n ,  te x t i l e .  r. E . 

P a l m e t· Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73. 008 
Flour,  whea t ,  � a e l 1 z  & ('0 . • • • . • • • • • • . • • • • • .  72. 967 
Flout, . w lw a t .  Keh l o l' F lo l I l '  :\ l i l l s  ('0 . . . . . . . 73. 0-15 
P u t· we:n i n g'  : l P I 1:uel . :\ l i �, ;rho & :\ ( i I l e l' . . .  , .  73 ,016 
G a m e  coun t('I'S a n d  cb i ps ,  U n i tC'd S t a tes P l n �'-

i I l g'  Ca 1' (1  Co.  . . . . . . . . . . . . . . . . . . . .  7 3 . 052,  7:3 . 05-1 
( ; l a � l)  �ha( lf'� . I n d  g l o hes,  Phoen i x  G l Ihis Co . . 73,035 
G l o \'es. c l o t h .  l e a t h e r ,  and s i l k ,  Bacbnel'-

�[oses C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 , 006 
GIO\'f's. i ( ' iI I"hel'  a llll  S i l k ,  C a rson P i ri e  Scot t 

& Co . . . ' . . . . . . . . . . 72 , 997 
Grape j u i ce .  u n ferme n t e d ,  R u n d a l l  Grape 

J u i ce Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,050 
I·Iacksa\\·s , Henry C .  Tb olllpson & Son Co. , 

72,085, 72,987,  
I T a i r  ton i c .  A .  L .  "Tol' t b i l l g'  . . . . . . . . . . . . . . . . 
Hose, ::\ l echa n l c n l  R u bber Co . . . . . . . . . . . . . . .  . 
Hose, New Yorl� Bel t i n g  a n d  P a c k i n g  Co . .  

72 .0�3 
7 2 . 002 
7 3 , 0 1 5  

7 3 . 023, 73,032 
H ose. gH L'd e n ,  H i bbard,  Spencer, Bll 1' t l e t t  & 

Co.  . . . . .  . . . . . . . . . . . . . .  . . . . . . 73 . 0-14 
I n sect n n d  rode n t  d r 8- t l'o�·el'. F. N. T h l m h l e  . . 72,D78 
I ro n  a n d  stee l ,  U n i ted S t a tes S t eel rrod u c t s  

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73, 05� 
.Tewel tT ,  ced a i n .  B. A. Ba l luu & Co . . . . . . . . 7 2 , 995 
Lamps fO!' m o t o L' v('b i d e s ,  oil and gas,  

P a c k a rd :'I i o l C l I '  C a r  Co . . . . . . . . . . . . . . . . . 73.034 
�\IaJt e x t r a c t  combi ned w i t h  l a c t i c  ferme n t ,  

r nlllcO - A nH'l' i e a n  F{, l ' Iue n t  Co . . . . . . . . . . . 7:l,n03 
:\ [ a I'8b D1 a l 1o\\'�.  C l a r k  S a l e s  Co . . . . . . . . . . . . . .  7 2 . 999 
:'I f e4 i i c i n e  foJ' h e a r t  d i se H ::.: e .  K noll  & Co . . . . . . 7 R . 0 1 2 
:\ I e t u l  pol i sh .  F. T. Lord I ' o l i �h Co . . . . . . . . . .  7:1 . 002 
:\fetnl  pol i shes, C a ncos :\ I a n l l fn c t u ri n g  Co . . . 72. 08] 
:'I [ r t a l  pol ishes,  K. B .  L a p h a m  . . . . . . . . . . . . 73,0] 3 
:\ l i c L'ophones. U p p U l'3 1" u s  for i m nl'ov i n g  t h e  

phone t i c  e ffect i n .  B .  fl .  Be l'.C'-Jaeger . . . . . . 73,038 
O i ls a n d  �Tease s ,  l u u r i c a t i n g ,  Packard :'Ilo trll'  

C a  r Co. . . . . . . . . . . . . . . . . . . . . . . . . 73,048, 73 . 0-19 
O i n t llle n t  for ca t u rr h . J. D. D('l i sl e . . . . . . . .  72, n59 
O i n tm e n t  fol' e x t e l'llul a p pl i c a t i o l l ,  C .  J .  B r i t -

ton . . , . . . . . . . . . . . . . . . . . 7 2 , 957 
Pack i n g' . m a c h i nery, New Y o r k  Bel t i ng- a n d  Packing Co . . . . . . . . . . . . . . . . . . . . . 7:1 . 0 ] 0 .  73,020 
P a c k i n g ,  rubber, leather, asbestos,  and metn l .  

I" .  R u rgmunll  . . . . . . . . . . . . . . . . . . . . . . . . . .  73 , 057 
P a i n t ,  w h i te l e a d ,  w h i te z i nc ,  a nd nll ' n i sb{'s,  

h O l l ::.: e .  "'HtT('n Paint Co. . . . . . . .  , . . . . . .  7:1 . %6 
Pfl pel·.  H a wley P i l I p  f i n d  PH prl' Co . . . . . . . . . 7:1 . 007 
Perfl l lne�.  v i ol e t .  Rc-h i m l11{'1 & Co . . . . . .  72.97R, 72 , D7ti 
I 'hotogra p h i c  n i l l'oce l l l l i ose, v a r n i sh .  and col-

l od i o n .  A n �co Co . . . . . . . . . . . . . . . . . . . . . . . 
Popcor n .  shel l e d .  A l be r t  D i c k i n son Co . . . . . .  . 
Re�isters.  N n t i on a l  Cash R e g i � tel' C o . , . ,  . . 
R el11f'(ly for [ 1 i �{'a s{'� of t h e  fcet of a n i m n l � ,  

72. !'I�O 
7 2 . 07!'1 
n . 047 

Roudel'  & Co . . . . . . . . . . . . . . . . . . . . . . . , . . . .  7 2 . 077 
R u bhe!' m H t s  }' Inri  m a t t i n gs. New Y o r k  Hf'l t -
Rll l t .

i n�a h:��! 1 P��\�;I�:��lt:�\ � ' ��l'X·l eh·n·C'·r·. ·.��·�� :� ��:gi� 
S a l t �  oht a i ne d  fmm n a t u ra l  m i t� e nt l  ",a b?I' . 

hi Hf'I' . . \ .  Sli x l eh n e r  . . . . . . . . . . . . . . 72. D60. 7 2 . 0 7 1  Sn1Ye.  e. :\ 1 ; 1 .\'[ ' 1 '  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2 . 0(j!) 
R h i nglf'�.  R . .T . :\ I f'm: Lumher Co . . . . . . . . . . .  7 2 . 0 r.r. R o n p .  t O i l e t ,  T. :'I I .  R n .nn ft ll . . . . . . . . . . . . . . . .  7 2 , 072 
R t o n�s Hnd ranges,  G l obe R tove a n d  R n n,l!t" 

C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n J )fH 
Rl l sp{'ll( len! anrl  m e n ' s ga rters.  A. Z ipglel' &: 

flons Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 . ��� 
T1'I1 J l s  a nrl v t l l n l � ,  G. (,0r1 .,� . • . • . . . . . . . . . . . .  7 3 . 001 TYPE! clea n i n g  compou n d .  Du ryea )Intl l lfactul'-

1 1 l g'  Co . . . . . . . . . . . .  , . : .. . . . . . . . . .  . 7 2 . R02 
7 2 . !) fi-� 
72 . 01\8 
n .oon 
73 . 0:H 

Y i n eg'Il I·. n pple , l\: i s t l e l' H J'oth e l'� . . . . . . . . .  , . . 
,,,T a sh i n g  fl u i d � ,  rleterg-e n t  . .T . "T. Chesh i e r  . .  'Va t e r  closets . Coch rull .  Drug-all  &: ('0 . . . . . .  . W a t !'I'" Il H t u n l l  m i n el'n l . A. Ril x lchner 7:1 .0Rfl, 
,,'he{'1 t i re s .  ru hher 01' ru hhe r and fl1 11I'I (' .  

H n r t fol'fl  R u hher �VoJ'l,s Co . . . . . . .  73�006. 
'Yh j �k.\. hl enderl .  r... "' . Lev.\- & Co . . . . . . . .  . 
"11 i � k .\' . b lenrled . .TamE's O I ", p l l  & Co . . 72.009. "' i n[lo,,'� fmm hf'com i n g- C- I o l l rlNl 01' fJ'o�ted . 

n .(}.I2 
7 2 . �fI.l 
72.01 0 

compos i t i on fo r preven t i n g-, A. Gold s t n u b  72.960 

LA BELS. 

"BI'.\" 1n t ' s  :\ I H l'jor:1 U I  C' l'e<I Dl , H  f o r  a m e d i c i n a l  
1 l l'eptl l'H t i o n .  :\ 1 . K. RI'�' a n t . . . . . . . . . . . . .  1 -::1 , 698 

H C a l' i cll t l l l 'CS np B o i s  n {' � i gnerl By 'Bot l l'­
( Ion . ' " for c H r i ca t u re fi .2"U1'e�, :'II. H.  
H i ch :ll'dsoll " ' " . . . . . . . .  1 4 . 70::: 

"C"11'-Rn-Th Y l 1 1 o l . "  for II l i q u i d  a n t i se p t i c  
('oml>o l l n ( )  CIl I '-Bo-Thnnol ('0 . . , . . . . . . . . .  1 -1 . 690 

"Ctll 'ter ' s Den t a l O n t ti t . "  fol' t oo t h a che [1 rOllS.  E . ,Y o Ca rtel '  1 4 . 70 0  
" E(lpl \\ 'ei�� F l ' l 1 h s t u c- k  K a schen , "  for chf'{'l'ie, S.  Vnn K O l'ngu t  . . . . . .  , . . . . . . . . . . . . . . .  1 .,1 . 607 
- - E I C 'O I l \'('I'�o . "  for C i g a rs .  " M oehl e  L i t h o -

:naph i c  ( '0.  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l 4 , 6n2 
" C o l d e n  F l ou l' . " for � t o � i e s .  Fl o r i d a  H ll nl l l a  

C i g a l' Co . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . .  1 4 , 69;{ 
" n i res' Hou�ehnl [ l  E x t 1'lH't . "  for root beer 

e x t ra c t .  Ch a rl es E.  H i re� C o . . .  . .  ] 4 , 69-1 
" K l e a n  K ] o t h  H a n d  Kel'c-h h"fs ,"  for h n n d -

kel'chief� .  F . . 1 .  C rystal  . . . . . . . . . . . . . . . .  ] 4 . 7(}.1 
" X a rulllf'e Foot Powder, fol' foot po\\'del' , L. N. � [ c C l ee, '  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 , 701 , oOcco- N u t  (,h{'ws . "  for l l u t  fl a vored candy 

("hews.  W .  B .  � r cCO)' Co . . .  1 4 . 6n6 
" pl 1 ss�r . "  fOI'  c i g- H rs .  K .  Tl  . .T l 1 coh� . . . . . . . . . .  1 4 , 60 1 
" T h e  B l' i l l i ll n t  Sh oe nI'Ps� i ll g . "  for H rl l'f's�i ng 

for l a d i e s '  a n d  c h i l r 1 rell ' s  shoes, L i p s h i t z  
Bro�. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 , 702 

"Tbe Popu l a r D r i n k  B reeze , "  for u beverage, 
D. H . W i l l ia m s  Co. . . . . . . . . . . . . . . . . . . . .  1 4 ,695 

PRINTS. 
' I A u tom a t i c  French Polish , "  for a polish,  C. 

P. Benn e t t  . . . . . . . . . . . . . . . . . . . . . . .  " . .  2,437 " O u r  A d ,'oca tp , "  for m e u ' s  and boys' coats, 
" es t s ,  a n d  t rousers, Ed. V .  Price & 
Co. . . . . . . . . . . . . . . . . . . . . . . 2 ,439 

"Richmond . "  for boi l ers, r a d i a tors, hea t i n g  
a n d  p l u m h i n g  supplies,  C a meroll  Schroth 
CameJ'on Co.  . . , . . . . . . . . . . . . . . . . . . . . . . . . .  2 , 440 

"Wnndel'hose , "  for ho:;:ier�'. R i chmond Hosiery 
),Il I Is . . . . . . . 2. 438 

A p ri n ted copy ot the sp('c i H c a t i o n  and drawing 
o f  any patent i n  the forego i n g Ust, or a n y  patent 
I n  pri n t issued since 1 863, will  be furnished from 
tbis office tor 10 cents, provided the name and 
n u m be r o f  tbe patent desI red and tbe date be 
t!ivE'n. Add ress Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by tbe In·  ventors tor any of the inventions named in the torE"· 
going list. For term 8 and furtber partleul . ... addre •• Munn '" Co.. 361 Broadway. New York. 

Big Money In Drilling 
O u r  customers all over the Country are making from $25 to $,7 5 profit a day witb the 

Cyclone D rill .  N o  business offers such big returns for the money invested. 
Contractors. prospectors. well drillers • .find the Cyclone D rill  more economical. faster 

and easier to operate than any otber. 
We make Hollow Rod. Cable and Core Drills. to meet e\'ery need. 
We also make combination machines that will  handle any or all  of the systems equally 

well. a machine that wil l  enable you to cover tbe entire .field of drilling. 

Cyclone Drill 
O u r  D iamondite and Steel Shot Core Dr':':'s cut faster and a t  a fraction o f  the cost 

of the old d iamond d r i l ls. We sell  C ycloneW'D riJIs on an eaJY pa)'1Ilent p/ml. Some of  
our customers have made more than the price o f  the machine with i n  one month.  O u r  
n e w  traction Gasoline mac h i ne-on l y  one made-is of particu lar  va lue w h e r e  fuel and 
water are scarce. Send for our f ree books o n  D rilling. and let u s  know in what 
branch of  the work you are interested. 

'. 

CYCLONE DRILL C O M PA N Y .  II Main St., Orrville. Ohio . 
C h l cugo OU\c(', 419 Fll!'hcr B u lldlul: 

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 wilh same strength or same material with more strength. Look better because always made from cement rock from the same quarries therefore invariably uniform in color. 
• 

Last longer be�ause s�nd, g�av�! or crushed rock is bound by cement that fills the mould wllhout blowmg and makes concrete as hard as granite. Uniformly 10" Fineat Ground in the World. Write us lor catalog .howing who specifies Edison Portland Cement. and where used. 
EDISON PORTLAND CEMENT CO. 

GENERAL SALES OFFICE : 
932 S T. JAM E S  B U I L D  N E W  Y O R K  

AVOIDABLE friction may mean a loss o f  
frOt.n 1 0  p e r  c e n t  to SO p e r  c e n t  of your 
entire power. 

Yet you t11ay e a s i l y  keep 011 wasting power in 
this way and charging the loss to SOllleth i n g  
e l s e  w i t h o u t  e v e r  discovering i t .  

L e t  us point t h e  w a y  to a new saving-a 
new s i m p l icity-in power transmission. 

" Th e  Dodge Idea I I  is a broad idea­
broad enough t o  nelude the 
straigh tening 011t of all your 
transmission troubl es_ 

It includes t h e  instaPa· 
tion a n d  arrangemen t of your transluission 
machinery along the 
most economic lines 
- stauda rdized excel-
lence i n  every appliance 
requ ired for t h e  lllecha ni­
cal transm ission of pow er. 

T h e  Dodge L i n e  o ffers -£nter­cltaugeabilil,y wh erever feasible ; 
The s p l i t  fea t u re in t ra nsluission 
equipm e u t ; The splendid eCOllOtllY of 
sel f-oi ling bearings i Friction c l 1 1tches t o  
control departtn e l l t s  i n dependent l y . 

The Dodge Line includes :-
Dodge Independence Split Wood Pulleys ; 
Dodge Standard Iron Split Pulleys with inter· 

changeable bushings ; 
Dodge S elf-Oilin g B earings ; 
Dodge Patent Split Friction Clutches, Shafting, 

Fly Wheels, Etc. 
(Fly Wheels insured against rupture if desired) 

Talks to Power Users 
How to Detect Power Leaks 
WE wa nt to talk to t h e  manufacturer who 

watches his factory costs-
Who realizes t h a t  a sav£llg in p1�odllclioll 

represents as J11l1ch actual profit as a favorable 
selling price. 

I f  that means you, w e  want to ask yOll if you 
are get t i n g  the h ighest efficiency, the greatest 
economy ill p07.()rr b'-ausm.ission. We know i t  is 
com mon to preach and practice economy il1 t h e  
makillg of power- to insist u po n  get t i n g'  t h e  
most power a t  t h e  l e a s t  cost front y o u r  boilers­
and to economize in the engine roOlU . 

But do you realize how J11uch /r£ction in trallS­mission m a y  cut i n t o  your artery of powe r  and 
drain production a n d  profits ? 

BECAUSE of th e special Dodge features o f  
s p l i t  construction a n d  i nterchangeabi lity, 
Dodge Pu l l eys, F riction C l u tches, Cou p· 

lings, etc. , can be erected in fi fteen J11inllt es and 
removed i n  fi v e ,  w i thout d i stu rbing the other 

shaft equipment . 
There are Dodge dealers in a l most every 

city and tOWD, and every Dodge dealer 
has a t  a l l  times a v a i lable to you 

just what you need without the 
bother a n d  delay of a special 

order. I f  you are rea l ! y  in 
earnest i 1 1  th is rna tter 

of t r a c i n g  down 
power losses, wri te 

u s a l et t er. T e l l  us your 
needs,  yot1r equipment.  

Free of a l l  obligation,  t h i s  
l e t t e r  w i l l  b e  p l aced b e f o r e  our 

board o f  expert eJlgilleers a 1 1 d  w e  
w i l l  g i v e  Y O l l  our careful ,  conservative 

advice based on twenty-five years' study of 
power transmission. 

Write for our Catalog C 16  and ou r specia l plan 
for guaranteeing delivered prices on Dodge 
goods. gidng you an exact price o n  trans­
luission tnachiu ery com plete,  laid down i n  good 
condition at you r nearest freigh t station. If 
you want this i n fornlatioll 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 Offi�e and Work. 

STATION C- 1 6, MISHAWAKA, INDIANA 
----"'1 

Branches and District Warehouses 

BOSTON. NEW YORK. CHICAGO 
BROOKLYN, PHILADELPHIA. 

PITTSBURG. ST. LOUIS, 
CINCINNATI. LONDON, ENGLAND 

Agencies in Nearly Every City in U. S. 

FREE- " THE DODGE IDEA"-For Six Months 
A practical journal 0/ vital inlere3t to every man who 

owns or  operale3 POUler Transmi3sion Machinery. Fully 
illustrated. Write today and we will enter your name 
free for 3ix month3'  sub3cription. 



C O LD G A LVAN I Z I N G .  
A M E. R I C AN PROCE. S 5  I\l O  R O YA LT I ES.  

SAMPLES A ND I NFORMATJIlN " APPLICATIO N .  
N I C K E L 

"'D 

E l ectro·  Plati ng 
Apparatu8 IlIQ Mattllal 

TIl. 
H a n s o n  & Van W i nkle  

Co� 

'S e w n r  .... . N. J .  
28 &, 30 S .  Canal St. 

C b i ca2'o. 

If your razor won' t  
cl ip  a h a i r  clean and 
quick, pass i t  a few 
times up and 
down the can­

A f e w  
strokes o n  

fi n e  
gr.all,e(l Unish-

n g  and 
vas side of a you1 re ready to 

sh ave with ease .  Torrey Strop 
Torrey Strops 

are sold every .. 
,vhere - 50c , 75c , 

$1.00,  81.50, 82.00 
aud 52.50. 

Then-

If not with your 
deal e r ,  w e w i l l  send 

one by mail p ostpaid 
a u  rece ipt 0 f price. 

To rrey ' s  OIIo£dge Dress­
i Ilg keep s a strop so ft 
aud pli able. 15c a t  
dealers or b y  m a i l .  

A s k  f o r  Torrey S trops 
and Razors. "1' rite for free 

catalog containing valuable 
information for men who shave. 

J .  II. TOIIREY • CO. 
Q, Worcester, Mes •• 

A W ATCHMA KER. 
Bradley Polytechnic Institute 

Horological Del):l.rtmem PeOl"in, I Ihnou 
Fotmer!\" Par:;ons Horol�ic!ll Inst. 

L.1.rge·st and nest Wnieh Sehool ill Aruerien 
We le9.ch W:ltch Work. Jewelry. 

En�r:lving. Clock \\'ork, Optics. 
Tuition re9.sol1:lble . Bo9.rd .:md 
roolUs ne9.r s('hool at morler:a.te r9.tes. �I!uil for C9.t:lio!? or Inforll1:ltion. 

CRUD E  ASB ESTOS 
D I R E C T  F R O M  M I  N E S 

P R E PA R E D  R .  H .  M A RT I N ,  
ASBESTOS F I B R E  OFF ICE ,  S T . P A U L  B U I L D I N G  
l o r  M a n u facturers  u s e  2 2 0  B ' way, N ew York .  

W I R E L E S S 
The "Electro"-Ly tic R'\repoint Detector is the 

most sensitive detector on the Ularket. \\TJten us.d 
in connection with a few other instruments not 
costing o\'er SOc.,  clear Dltssa�I!

S 
from commerclsl 

st:LtiQns ItJO miles away :ue receh'ed with 
perfect cle':lruess. 

This enables e\'erybody to learn tele-
grap�(�e �r��:C�o�:t�, by mail extra 
12 cents. 
crC��::di;�'N���

t
,
a
f�o :��e���5�������:� 

tlOOS, nnd wirl!less sets f, om 1- 1000 miles. 
ElECTRO i M PORTING CO., 84a West Broadway, NEW YORK CITY 

t tEverythinll for the Experimenter " 

TYPEWRITERS M!��S 
Visible Writers or otherwl .. 

Oll"e,.., RemIngton., Smith., .tc. 
Sblpped ANYWHERE !or Free Trial , or RENTEQ, 

al lowing RENT to APPLY. 
Prices $15.00 Up 

First class Machlnes.fresh trom the ManufactUrertl 
Write for I l lustrated Catalog 10. Your opportunit .. 

npEWIUTER E M PORI U M .  (Eat. . " 2) 92 .. '4 Lake St.. Ghloaco 

CONCRETE . HOUSES 
COlt Lell Than Wood 

'More handsome than Brick, Dur­
!lble as granite. A Pett.yjohn *35.00 
concrete block mschine, s9.nd, gra\'el 
and cement sre 3.11 that is needed. 
Simple, easy and Quick. -We 
furnlsb full instructions. Save money 
for yourself or mske money by 

-':iliiliiiiiliit selling' blocks. ill Write for eataJog and snggeltlonl 
THE PETIYJOHN CO., 615 N. Sixth Street. Torre Hauto. Iud. 

WE WILL MAKE ::��!�:�: 
manllfactllre of any metal novelty. Alltomatic ma­
chInery, tools dies and expert work Ollr specialty. AUTOMATIC 'HOOK « EYE CO • • Hoboken , N. J .  

Scientific American 
WRITE FOR THIS BOOK ON THIS FULL 
H � - 2 0-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. 

THE INVINCIBLE SCHACHT AUTO -RUNABOUT 

_-••••••• -........ Handsome lines and finish-Regular auto appearance-High 
.. wheel style best for a l l  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 c1utchless-Puncture proof 
Goodrich solid rubber tires-Timken roller bearings-Schebler carburetor, etc. All of highest 
quality. Write for ,price- Free books as prospective buyer or special offer to . agen ts •

. 

THE SCHACHT MANUFACTU�ING CO., Z700 Spring Grove Ave. ,  Cincinnati, Ohio 

A Simple, Powerful, Durable 
Comfortable Car 

International Auto Buggy 
IF 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 
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- 1 4  by 
brake test, eq uivalent to 1 8  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 I %,  -inch Rat 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 InternationaCAuto:Bu/l/lY Catalo/lue 

INTERNATIONAL HARVESTER COMPANY OF AMERICA 
\INCORPORATED ) 

1 00 Harvester Building CHICAGO, U. S. A. 

S3 ·50 A Backus 
Water Motor 
For Polilhing, Grinding, 

and Power 

Can be ocrowed on any faucot 

Buy a Battery That's Guaranteed 
Our eltperif'DCe and our guarantee makes you 

safe in st"lectlng the '1'he Jlubler.Dayton 
Storage Battery. It gives a slroDJ' tPli. 
able current of stesdy volt.&jze, that gives per. 
feet results for l,Knttlng andlJgbting your mo­
tor boat, auto or g88 engine. No other battery 
::1��8� c:h��n
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Automatic Sparker that keeps your ltorage 
batterle� chanted, right on your boat, or auto. 
Also maintains electric lights. Our catalog 
tells more about tbem. You owe it to your_ 
self to have tbls book. Write for it t.o.d&y. 

TilE DAYTON ELECTRIC liFO. CO. 98 St. Clal r Street, Dayton, Ohio 

10 DAYS FREE TRIAL��A:g�R��:r.c��L: on 8pprov81. 'relcht .".��!�\'!.'��.tO any place in the United States without lZ cent deposit tn advance. and allow 
•. free tnal from the day you receivr it. If it does not suit you in every way and 

or more than we claim for it and a better bicycle than· Y,?u can get �nyw��e else 
of price, or if for any reason whatever you do not WIsh to keepltJ ship It back at our expense for freight and you will ,tOt be qut one cent. 

LOW FACTORY PRICES We sell the highest grade bicycles direct from ·factory 
to tid.er at lo�r prices than any other house. We 

III ;s::'a:;:v�e:'::Y"'0'::u"'::'::$;;:,:'0�tO;'::$r:2:;'5�m�i-.ldr.d;'j:;;em�e:;;n's profi.t on every bicycle-:--highest . grade models witp 
Puncture· Proof tires, Imported Rollerchatns, pedals, etc., at pnces no higher than cheap mail 
order bicycles' also reliable medium grade models at unheard of low prIces . 

RIDER AS'ENIS WANTED ��eaRhar:::rn B�y�ledi:����ri:; !�d YX::\rinb� 
astonished at the wonderfully low jwicu and the liberal propositions and special offers we wW give on the first 1909 sample going to your town. Write at once for our sjuciGl offer. 
DO NOT B UY a bicycle or a pa.ir of tires from anyone at any price until you receive our cata1� 
and learn our low prices and liberal terms. B I CYCL!!: DEALI!:R8: you can sell our bicycles uncia own name pla.te at double our prices. Orders filled the day r£ceived. 

D HAND limited number taken in trade by our Chlcago retail stores wU1 
each .  Descriptive bargain list mailed free. single wheels, inner tubes, lamps. cyclometers. parts. repairs rand 

UII··· .. ' .. L·"a�Z�ec����n��ti::l�y b�lr��:!dea:� �:��n��� :::a�?!l!Jfo�: useruI IDr,,,,,,,"-tlO,,. only costs a postal to get everything. Write it now. 

--, .... PANY, Dept. L- 1 75 CHICAGO, I LL. 

E
· · 

. nglne�Lt!ng 
The Leading Engineering Paper o f  the World. For Civil. Mechanical, Mining and Electrical Engineer. 

1 00  to 1 25 pages, 9" x 1 3", weekly. Send ten cents for nmple copy. 
If you cannot locate desired engineering equipment write our .. Readers Want " departmeaL 

THE ENOINEERINO NEWS PUBLISHING CO 1 ' .  Brodway, New York 

MARCH 20, 19cx).  

dkA� YOu�:� CI� Not What 
You Pay-is the 

Basis of Automobile Values 
WH�:: In°�u::�ohli:I!�Ybe��:�h��a

t�:'�rn\�IOOO or ,5,000 
When you appro&eh tbe automobile buying ptoblem Il!J 

�
u would any otber busicess investment, pay '2b250 for a GLIDE 

in �g:1e{w
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: 

couple of extra thOUSAnd dollars in your pocket. 
If U ple!l8es you to make some automobile manuf&eturer & prestnt 

of ,2,000 or ,a,ooo, do 80, and cbange your mind next season. 
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which sell at from '2,000 to *3, 000 more t.han 

The GLIDE is tbe first car perfect \U size, in mechanism, and in 
action tbat has ever bel!n offered to the public at a correct price. 

Many years of automobile building are back of every GLIDE. 
Yean of frdtful experience tbat have added to the merits and popu­
larity of GLIDE Cars. 

The power plant is B 4-cylinder (cast separately) 45 actual H.-P. 
motor. Tbs cr:lnk sbaft has 5 bearings, not 2 or 3. 

A constant level oiling system, eliminating pipinlt and automati­
cal ly maint:Llning tbe proper level of oil in tbe crank case at all 
times. 
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shaft. 
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A multiple disk clutch with disks of large diameter. 
Double set of brakes-in1ern:l1 e.xpancilog- and exteroal contrActing. 

Brake drums are 16 Inches in diameter, 3-lnch face-wlU hold the car 
on Ii mountain grade. Absol ute confideD!:e in ability to slow down 
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Gi.�E cars, located between tbe 

motor and the transmission. Remember, thpre are not two Joints 
or three Joints. or even four. !l8 in other constructions. 

Timken Roller Bearings througbout, all gears of the best Alloy 
Steel. 

34 x 4�-in. tires all around-Wheel base 120 inches. Remember, 
tirel !ire all alike, not 34 x 4-ln. in front and 34 x 4�-ln. in tbe rear, 
tbus obviating the ridiculous necessity of carryin( two sizes of spare 
casings sod tubes. 

The GLIDE is oot an assembled car. It is bullt in our own shops, 
tbe m.otor excepted. 
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gives it the name-GLIDE. 
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will be of considerable interest to you. Write today. 

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 .eating two-$2.250. 

Cooper's is the original and only �enuine "Spring 
Needle Knit" Underwear. You will probably have, 
many other kinds shown YOUh but if you will ex­
amine Cooper's d05dy you wi promptly decide in 
its favor. It is the most dastic, comfortable and 
durable underwear made. 

The importance of thorough workmanshi...,2 in 
underwear for men .hould not be overlooked. There 
are no imperfections in Cooper's. The wonderful 
Spring Needle fabric i. Rawl .... and in addition each 
garment is stayed at points of strain, rendering: it 
atrong, lightly and serviceable. 

Try Cooper'.. It i. the Underwear of chatacter 
and qualily. 

Made in Union suits and two-piece suits 
in all siz ... weights and colors. Ask to 
see OUt new .i1k lisl... Cet the iODuine. 

COOPER MFG. CO .• Bennington, Vt. 

Th.e Bultltyaut glves . 4-cy.linder 
results with 2-cylinder cost and 

Is air-cooled. 2-cycl8 
and up-tO- date. 86�O. 
eRAS. S. DURYEA, Readiar. Pa. •'"8RI(41lS•rl:: 
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