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tention. Accepted 'articles will be paid for at regular space rates. 

TRE NEW HUDSON RIVER STEAKER "ROBERT FULTON." 

The year 1909 being the centennial celebration of 
the inauguration of passenger steamboat service on 
the Hudson River, and also the three hundredth anni­
versary of the discovery of the river, it is fitting that 
the name "Robert Fulton" should be given to the 
handsome steamer, illustrated in the current issue of 
the SUPPLEMENT, which will form the latest addition 
to the fieet of the Hudson River Day Line. There is 
considerable interest, moreover, in the historical coin­
cidence that, while the new "Robert Fulton" is under 
construction, work should also be' progressing upon 
a facsimile of the "Claremont," the first boat to make 
the I1assage under steam up the Hudson. After Cltre­
ful search, sumcient data have been secured to make 
it possible to build a close facsimile of Robert Ful­
ton's famous craft, and the contract for its construc­
tion has been let to the Staten Island Shipbuilding 
Company. The .original "Claremont" was 150 feet 
long ; 13 feet wide� and had 7 feet depth of hold. She 
was able to make from 4 to 6 miles an hour. In the 
forthcoming celebration, the 1909 reproduction of the 
"Claremont," in company with a facsimile of Henry 
Hudson's "Half Moon," which is being built by the 
Dutch in Holland, will form the most interesting 
feature of the great naval parade up the historic river. 

THE RENAISSANCE OF THE SPANISH NAVY. 

No little interest attaches to the fact that the 
Spanish nation has at length determined upon a 
scheme .for the systematic ,upbuilding of her navy. In 
view of the brilliant records of her medieval naval 
history, there is no reason why, under her young and 
exceedingly popular King, the Spanish fiag should 
not fiy over a modern navy that in everything but 
size will compare favorably with those of the leading 
maritime peoples. The scheme of reconstruction con­
templates the building at Ferrol of three battleships 
of about the size of our own "Connecticut," and the con­
struction at the same place of what will be, in elIect, 
an entirely new naval yard. A similar reconstruction is 
to be undertaken at Carthagena, where four 800-ton 
gunboats, three 350-ton destroyers, and twenty-four 
l80-ton torpedo boats are to be built. The construction 
of the new dockS and of the sb,ips themselves will be 
undertaken :t>y three leading British firms, and thE\ 
total outlay will be between $35,000,000 and $40,000,· 
000. The most important part of the new programme 
is three big-gun battleships which, although they are 
to be of only about 15,000 tons displacement, will have 
in some respects greater gun power than the 18,000-
'ton British "Dreadnoughts." Each ship will mount 
dght 50-caliber 12-inch guns of 52,000 foot-tons muZ­
zle energy. Two of these will be forward on the cen­
ter line, two aft, and one on each beam. The two 
last-named pair of guns, placed en echelon, will be 
capable of firing across the deck, and therefore will 
command either broadside. This will give a 

'
concen­

tration of six guns ahead or astern, and eight on each 
broadside, which provides an all-round fire equal, in 
the number of guns engaged, to that of the "Dread­
nought," and, because of the more modern character 
of the guns, considerably more powerful. The ships 
will carry a 9-inch belt with 7-inch side armor above 
the belt . .  The ba�bettes will be prot�cted' by 10 Inches 
of armor, and the battery of torpedo-defense guns will 
everywhere be protected by 7-inch armor. As a pro­
tection to the m achinery and magazines against tor­
pedo attack, interior armored bulkheads are to be 
built into the ship. The ships will stow sumcient coal 
for a radius of 5,000 m iles at cruising speed, and they 
are required to show 19� knots speed on trial. 
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The Spanish authorities are to be congratulated upon 

securing so much fighting power on so relatively small 
an expenditure of money, for these three ships will 
mount among them no less than twenty-four 12-inch 
guns, of the m ost modern type, every one of which will 
be available on either broadside. Moreover, in an 
engagement these guns will be contained within a ba.t­
tle line not over two-thirds of a mile in length ; and 
these three,Iittle battleships will thus secure those ad­
vantages of big-gun concentration, which our own 
Capt. Simms has showll. to be such an important factor 
in winning the line-of-battle engagements of the 
future. 

CENTER VERSUS SIDE DOOR CARS. 

It is surprising that so much conservatism ,should 
exist in the" planning and operation of great public 
utilities, and particularly those having to do with 
city and suburban transportation. Although it has 
long been recognized that the speed with which large 
bodies of people can be kept moving is' determined 
by the least area of the passageways, entrances, and 
exits, through which they must pass, it is only reo 
cently that the railroads have begun to act upon this 
principle, which so vitally alIects the passenger-carry­
ing capacity of their systems. If we but take a com· 
prehensive view of the problem of city transportation, 
it appears nothing less than amazing that our railroad 

'men should have been satisfied for so many years, to 
cut down the capacity on certain congested roads, fully 
twenty-five to thirty per cent, by the foolish expe­
dient of providing only a single narrow door at each 
end of the cars for loading and unloading passengers. 
It has been known for years that the total tramc 
that can be carried over a given stretch of road is 
determined by the number 'of trains that can pass 
over that road in a given time. It has also been well 
understood that It is not so much the speed of the 
train, as the length of the stops at stations, which 
determines the frequency of the trains ; and lastl'y, 
it is well known that the length of the stops at sta­
tions is determined by the length of time which it 
takes to get people into and out of the cars. 

The quickest and cheapest way to loosen up con­
gestion on a railroad is to remove obstructions to 
the transfer of passengers between the station plat­
forms and the cars. We have known this for years. 
The Illinois Central Railroad, during the World's 
Fair at Chicago, introduced the European practice of 
providing a.. side door at the end of every pair of 
seats ; and they proved that the quick and easy hand­
ling of vast crowds at stations is, other things be­
ing equal" directly proportional to the number of side 
entrances provided on the' cars. Conservatism, how· 
ever, proved to possess an inertia which not even this 
notable lesson of the Chicago Fair could overcome ; 
and the absolutely stupid practice of building big 
cars of large seating capacity with single end-doors 
lives and fiourishes in our midst to-day. 

The Public Service Commission recently made a 
commendable attempt to loosen up the congestion of 
our crowded subways by putting on an eight-car ex­
press train, in which two side doors were provided 
at each end of the car. The device showed its value 
in the few days of its operation, in spite of the fact 
that the omcials of the Interborough Road seem to 
have done everything they could to hinder its success. 
These omcials: however, claim that they are not op­
posed to improvements looking to the expeditin,g of 
tramc, and they have announced their intention to 
place some fifty cars in service, which will be pro­
vided with single end-doors

' for the incoming, and, 
central doors for the outgoing passengers. 

This raises the question of the relative merit of 
the Public Service Commission system and that pro­
posed by the operating company. Judging from the 
success which has attended the use of center door 
cars, when they are so operated as to produce an un­
interrupted fiow of passengers, we are inclined to 
think that the solution of the problem may be found 
"rather in the use of the single center door than in 
the provision of double end-doors. If the end-doors 
are reserved for incoming and the center doors for 
outgoing passengers, the stream of tramc is kept fiow­
ing i.n one direction, and all collision is avoided. Should 
the Interborough Company be really building a train 
of center-door cars, there will be presented an excel­
lent opportunity to try out the two systems under 
exactly identical conditions. We m ay look for an 
early settlement of the question, to be followed by 
a complete equipment of the whole Subway system, 
and an increase in its capacity by fully twenty-five 
per cent. 

RECENT FLIGHTS OF GERlI:An'S FIRST ZEPPELI:R" 

lIULITARY AIBBHIP. 
The "Zeppelin III. " airship, which" was reconstructed 

and experimented with by Count Zeppelin last fall 
after the demolishment Of. the "No. IV.," was pur­
chased by the German government and renamed the 
"Zeppelin I." During the past month the army om­
cers have been making fiights and tests of various 
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kinds with their first rigid-type airship; while the 
Count has been pushing the construction of his fifth 
vessel, which is also being· built for the government 
and which, when completed this month, will be called 
the "Zeppelin II." 

During the first day's tests by the military authori­
ties, three fiights were made. In the second fiight, 
which was a speed test, the airship went from its 
shed to Lindau and back, a distance of about 24 
miles, in 40 minutes, which is equivalent to a speed 
.of some 36 miles an hour, thus demonstrating that 
it has lost none of its former speed through the use 
of 2-bladed propellers in place of the 3-bladed ones 
that have always been used heretofore; During the 
greater part of last month experiments and fiights 
were made almost daily, and on March 16th it for the 
first time made a s.uccessful landing upon the ground 
instead of upon the surface of the lake. This success­
ful demonstration of ability to land on terra firmar--a 
feat which critics of the Zeppelin type of rigid airship 
have always claimed it ,could not accomplish:-encour­
aged the omeers in charge, and a few days later, on 
March 20th, the airship is reported to have made a 
150-mile fiight in 4 hours with 26 men on board� On 
the 29th ultimo a record for height of 6,000 feet was 
made. 

On April 1st, at 4 A. M., the airship, with Count 
Zeppelin at the helm, left Friedrichshafen for Munich, 
a distance of a little over 100 miles. Shortly before 
9 it appeared over the city, and afterward attempted 
to land in a nearby field. The wind against which 
it had battled all the morning increased in velocity, 
however, and it was found dangerous to attempt to 
land in it. The rear motor gave out, ,and with but 
half power available, the airship could no longer make 
headway. It drifted about 70 miles, and was finally 
brought to earth successfully at Dingolfing, where 
it was moored in a field over niiht. The motor was 
repaired, and the next morning, at 11: 15, the huge 
vessel reascended in a moderate wind, and returned 
quickly to Munich in 2� hours. A successful land­
ing was maae on the parade ground outside of the 
city. Count Zeppelin was decorated with a gold meda:I 
by the Prince Regent of Bavaria and was given an 
ovation. At 3: 30 P. M. a start was made for Fried­
richshafen, and the 100 miles were covered without 
incident in 4� hours. 

This long-distance trip of Germany's first aerial 
cruiser gives one an idea of what is yet to come in 
the line of aerial transport for pleasure and business 
purposes. The main point brought out was the un­
certainty of the gasoline motor. The 4-cylinder 85-
horse-power engines used are the best that the Daim­
ler Company can prodl!.ce ; they are fitted with three 
separate ignition systems, to make them perfectly 
reliable ; and yet, at a crucial moment, one of them 
failed to operate, thus leaving the airship at the 
mercy of the wind for a period of several hours. 
After sending the vessel to a higher elevation in an 
elIort to find calmer air, it was finally brought to 
earth without damage in a wind having a reported 
velocity of over 30 miles an hour. Furthermore, it was 
moored all night in the open, despite the strong wind 
which did not abate until 10 A. M. the following 
day. 

The successful landing and mooring of this huge air 
craft under such extremely unfavorable conditions 
show it to be by all odds the most practical type of air­
ship that has thus far been developed. 

TRE FOURTH DIMENSION ESSAYS. 

The Fourth Dimension competition was definitely 
closed on April 1 in accordance with the rules. AU 
told no less than two hundred and forty-five essays 
were received, from almost every civilized country. 
If we needed any proof of the world-wide interest 
which this prize competition excited we would surely 
find it in the fact that the competitors are residents of 
England, Germany, Austria, France, Turkey, South 
America, Holland, India, Australia and South Africa, 
as well as the United States and Canada. The task 
of carefully reading two hundred and forty-five essays 
and of selecting that which is worthy of the prize is 
no light one, for which reason it is doubtful if the 
judges will reach a decision before June or July. 

• te, • 

Many workers who employ artificial lighting largely 
at their work prefer the gas incandescent light, finding 
it softer and less trying to the eye thaIf'the light of 
the carbon filament. The light of the carbon filament 
is certainly rich in red rays, and to these some au­
thorities ascribe in part the tiring effects. On. the 
other hand, the light of the gas mantle is' rich in 
actinic rays. The introduction, however, of, the me­
talic filament changed the character of the light of 
the incandescent electric lamp and rendered its radi­
ations of much the same quality as those given 01I 
by the rare-earth gas mantle. It remains to be deter­
mined whether the metallic filament is better, or 
worse thRll the carbon filament so far as the action 
of its light on the human eye is concerned. 
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ENG INEER.ING. 

Armored concrete continues to enlarge the field of 
its application, and he would be the bold prophet who 
ventured to state the limits of its usefulness. We 
understand that the experimental concrete telegraph 
poles erected by the Pennsylvania Railroad have 
proved so successful that the company has decided to 
extend their use gradually over its western lines. 

We understand that M. Turpin, the inventor of 
melinite, the first of the high-explosive shell fillers, 
has invented a new powder which he has offered to 
the French government. The new explosive is more 
stable than that now used by the government, and the 
inventor claims that the number of accidents will be 
greatly reduced by its introduction into the army 
and navy. 

Following the lead of Brazil, the Argentine Repub­
lic is undertaking an ambitious programme of naval 
reconstruction. The principal feature is the construc­
tion of two battleships of the "Dreadnought" type, six 
destroyers, and a considerable number of torpedo boats. 
According to advices the battleships are to be of 20,000 
tons trial displacement ; and it is expressly provided 
that there shall be a secondary battery of sufficient 
size and power for torpedo defense. 

A special train on the New York Central system 
recently made a run from New York to Chicago which 
is worthy of being placed on record. Leaving New 
York at midnight, eastern time, or eleven o'clock cen­
tral time, Buffalo was reached at 6: 39 in the morning, 
Cleveland at 9: 27, Toledo at 11: 23,  Elkhart at 1: 23, 
and Chicago at 3.07, the total distance of 965 miles 
being covered in 967 minutes. The train consisted 
of three empty cars and one private car, and six 
changes of engines were made on the trip. 

The Long Island Railroad Company has asked for 
bids on 120 steel passenger motor cars, which will 
cost together about $2,000,000. They are intended for 
ser-vice through the Pennsylvania tunnels leading be· 
neath the East River into the New York city terminal. 
It has been definitely decided that steel cars only 
are to be operated in the tunnel system, and the Long 
Island Railroad, by this order, is bringing its equip­
ment up to the required standard. 

The decision of the United States Geological Survey 
to establish rescue stations in the leading coal fields 
of this country is prompted by humanitarian consid­
erations which will meet with universal approval. 
The stations will be located in centers where the most 
fatal accidents have occurred ; complete plant for the 
rescue of miners will be provided ; and a board of ex­
perts will instruct both the officials and the miners 
III its use. The instruction corps will consist of thor­
oughly competent mining engineers, who will hold 
themselves at all times ready for emergency work. 

With a view to avoiding the passage around the 
dangerous Cape Cod coast, a provision was inserted 
in the River and Harbor bill recently passed, under 
which the government engineers are empowered to 
make a preliminary survey of what is known as the 
"inside" route. The line of the proposed canal ex­
tends from Narragansett Bay, by way of Taunton 
River to Taunton. It follows a tributary of this river 
to the divide, and reaches Boston by way. of Wey­
mouth, Fore River. The length of the canal, from 
the 25 feet depth of water in Taunton River to the 
same depth in Boston harbor, is about 41 miles. The 
estimated cost is $12,000,000. 

The work of reconstructing the lale Admiral Samp­
son's flagship, the armored cruiser "New York," is 
about completed. The ship now carries new and mod­
ern armored turrets, fighting tower, and gunfire direct­
ing and control systems. The new turrets are of the 
same design as those being installed on the new 
"Dreadnoughts." They have automatic shutters in 
the ammunition hoists ; and everything relating to the 
handling of the ammunition and the firing of the guns 
is thoroughly up-to-date. The '''New York" now car­
ries four of the new 50-caliber 8-inch rifles in her two 
turrets ; and a broadside battery of 5-inch guns will 
probably replace the old and comparatively feeble 4-
inch guns. The latest water-tube type of boilers is to 
be installed. Altogether the ship will be modernized, 

The first official statement of plans for the great 
bridge across Hell Gate, New York, which will serve 
to connect the system of the New Haven Railroad 

. Company with that of the Pennsylvania Railroad 
Company on Long Island, was recently given out. 
The brid·;.e, including its steel approaches, will be 
about a mile and a half in length, with a central span 
above Hell Gate 1,000 feet in length, having 135 feet 
headway above the water. It will be a braced arched 
structure, the total height of the arch above the sus­
pended roadway being 140 feet. The crown of the 
arch will· be 277 feet above the water. The structur� 
will provide four railroad tracks, capable of carrying 
the heaviest load of locomotives and freight trains 
upon all four tracks at the same time. This will be 
the heaviest span, per foot of its length, of any of the 
existing long-span bridges of the world. 

Scientific American 
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A company has been incorporated in Canada to de­
velop the water power of the Conch os River in Chihua­
hua, Northern Mexico. It has been estimated that 
25,000 horse-power can be developed, but at the start 
only 15,000 horse-power will be used. The current 
generated will be employed for light and power pur­
poses in the surrounding towns and cities of the state, 
and also in neighboring mines. Many large and im­
portant mines are located within fifty miles of the 
plant. 

It is customary to test a storage battery on open 
current by applying a voltmeter across the terminals 
of the battery. It has been pointed out that this is 
not a true measure of the condition of the battery 
when discharging at normal current. In order to 
make the proper test an instrument has recently been 
devised in which is embodied a resistor, adapted to 
be connected in parallel with the battery and the volt­
meter. The resistor is such as to permit momentarJIy 
a normal discharge of the battery. 

Some of the electric lighting companies in Germany 
charge their customers for a certain maximum current 
consumption for which the customer agrees to pay. 
This does away with the necessity of using current 
meters and simplifies the keeping of accounts. How­
ever, to protect the companies against an over-use of 
current an instrument is provided on each circuit 
which is arranged to break the circuit whenever the 
current consumption. exceeds the. amount agreed upon. 
The current limiter is provided with a solenoid which 
is set to operate at the predetermined current value and 
thus interrupt the flow of current. The device oper­
ates with two-pole magnets for three-wire systems, and 
has been made with three-pole magnets for polyphase 
currents. 

A relay has been devised for use with the telephone 
receivers of Wireless telegraph systems. It  is cus­
tomary to read wireless telegrams by means of a tele­
phone receiver. The relay consists of a step-down 
transformer coil, the fine wire of which is connected 
with the electrolytic detector, while heavy wire is con­
nected to the telephone receiver. The fine wire is 
wound to 450 ohms, while the thick wire coil is wound 
to 3 ohms. A carbon rod rests on the diaphragm of 
the telephone receiver, while the opposite end engages 
a carbon block, thus forming a microphone. The sec­
ond telephone is placed in circuit with this micro­
phone and a battery. The second telephone thus re­
produces the "wireless" signals so loudly as to be 
heard throughout a large room. 

An electric furnace has been put on the market for 
tempering and hardening tool steel, in which it is 
claimed that a more constant and uniform temperature 
is maintained than is possible with the ordinary coal 
and gas furnaces now used. As a bath for this fur­
nace barium chloride and potassium chloride are 
recommended. These metallic salts have no effect on 
the composition of the steel and thus have an advan­
tage over the lead bath or cyanide process. Further­
more, they give off no dangerous fumes. The outer 
wall of the furnace, even when the temperature of 

. the bath is 1,300 deg. C., is not so hot as to be uncom­
fortable to the hand. Hence the cooling bath may be 
placed close to the furnace, reducing to a minimum 
the time required to transfer the material from one 
bath to the other. 

In a paper recently presented by Prof. S. P. Thomp­
son and Mr. E. W. Morse before the Physical Society, 
England, some interesting facts about the demagnetiza­
tion of bar magnets were brought out. They showed 
that every bar magnet has a self-demagnetizing ac­
tion, the value of which at the middle of the bar de­
pends for a given intensity of magnetization on the 
ratio of the length of the bar to its cross section, on 
the permeability and on the surface distribution of 
the magnetism. It was found that for equal values of 
the dimension ratio the factor for rectangular bars 
h avin� a sectional ratio of 2 to 1 was about 93 per cent 
of that for bars of square section, while for flat bars 
having a sectional ratio of 10 to 1 the factor was 75 
per cent of that for bars of square section. 

The value of ozone as a disinfectant is well known, 
and many apparatus have been designed for the pro­
duction of this gas. The most familiar method of 
generating ozone is by means of the silent or brush 
discharge, and this requires a transformer using an 
alternating current or an interrupted direct current. 
A new method of m aking ozone has just been devised, 
in which a continuous current is used, and the trans­
former is eliminated. It consists of a tube provided 
with a small fan, adapted to draw the air therethrough. 
In the center of the tube is a Nernst rod. The rod is 
first heated to the proper degree by a heating coil, 
after which the coil is disconnected in the usual man­
ner and the current passes directly through the rod, 
which is thus rendered incandescent. At the same 
time the fan is automatically started. Ozone is pro­
duced by the contact of the air with the incandescent 
Nernst rod. 

SCIE}liCE. 
A new radio-active product of the uranium series 

has been discovered by Mr. Jacques Danne,' of Paris. 
While engaged in the laboratory of Mme. -Curie at 
the university in separating and concentrating the 
uranium X contained in 60 pounds of uranium ni­
trate, he was led to observe the new substance which 
appears as closely related to uranium X.' He has 
decided to call this body radio-uranium. 

The prairie dog has become such a pest in the na­
tional forests of Arizona and New Mexico, that the 
United States Forest Service has decided to carry out 
an active campaign for its extermination. Poisons are 
used such as strychnine, cyanide of potassium, anise 
oil, and molasses, the poison being smeared over 
wheat. The riders carry the wheat in a tin pail sup­
ported by a gunny sack slung across the shoulder. One 
hand is free for the reins. With the other the rider 
uses a teaspoon to measure out the poison. 

Capt. Roald Amundsen has completed arrangements 
for his drifting expedition in search of the North 
Pole in Nansen's famous ship, the "Fram." The 
"Fram" is being overhauled and strengthened, and 
probably will be ready to leave Christiania early next 
year. Amundsen will accompany the steamer out of 
the fiord, but will return and later proceed to Amer­
ica, and thence to Nome, Alaska, where the "Fram," 
which is to go by way of Cape Horn, will pick him up. 
From Nome the expedition will enter the Arctic Ocean 
through Bering Strait. 

It is estimated that a fence post, which under ordi­
nary circumstances will last for perhaps two years, 
will, if given preservative treatment costing about 
10 cents, last eighteen years. The service of other 
timbers, such as railroad ties, telephone poles, and 
mine props, can be doubled and often trebled by in­
expensive preservative treatment. To-day, when the 
cost of wood is a big item to every farmer, every 
stockman, every railroad manager-to everyone, in 
fact, who must use timber where it is likely to decay 
-this is a fact which should be carefully considered. 

A radium institute, of the kind already in process 
of formation in Vienna, London, and Berlin, is to be 
opened for work in Heidelberg in the present year. 
An endowment has been secured, and the Heidelberg 
Institute will thus be the first of its kind actually 
to come into existence and to commence work. It is 
to be known as the Radiologische Institut. The 
new institute is to be under the same direction 
as the Physikalische Institut of the University, and 
will thus secure full benefit from the whole existing 
resources of the university. The endowJ;llent will 
insure the furnishing of the institute with the best 
equipment that can be secured, while the spring sedi. 
ments from the neighboring State of Kreuznach, to 
be worked up by the government salt department, 
will provide a source of radio-active material for 
clinical and scientific investigation. 

A peculiar phenomenon attending a total eclipse of 
the sun is that generally known as the "Shadow 
Bands," flrst ob�erved in 1842, and noted in most 
subsequent eclipses. Ordinarily the phenomenon pre­
sents itself as a series of long, dark bands, separated 
by white spaces, which are seen on the ground or 
sides of buildings just before and just after the total 
phase of an eclipse, these bands having a progressive, 
or undulatory motion. While they are generally ad­
mitted to be due to the irregular refraction of the 
light coming from the narrow crescent of the sun's 
limb, no conclusive proof has yet been offered and 
further observations are desirable. Prof. A. Lawrence 
Rotch has for many years collected such observa­
tions. He infers from all the data collected that the 
shadow bands are produced by the diminishing cres­
cent of light penetrating air-strata differing in their 
thermal and hygrometric conditions and, consequently, 
in their refractive power. 

Prof. W. H. Pickering recently announced that there 
might be a possible ultra-Neptunian planet in right 
ascension 7 h. 47 min., declination + 21 deg. In the 
December number of the Monthly Notices of the Royal 
Astronomical Society Prof. George Forbes from a study 
of the aphelion positions of a number of comets de­
duces the place of a possible planet for 1908 as longi­
tude 215 deg. 31 min, latitude -33 deg. 53 min. or 
right ascension 13 h. 12 min., declination -45 deg. 
For 1914 the predicted place is longitude 217 deg. 21 
min. ; latitude -32 deg. 15 min, or right ascension 13 
h. 24 min., declination -44 deg. The period of the 
hypothetical planet is given as 1,076 years and the 
other elements as follows: 

1T 

Date of 

Mean Perihelion 

Distance. Passage. 

2470 34' 52° 0' 0.1665 114° 57' 105.1 A.D. 1702. 
A remarkable feature of these elements is the great 

inclination ( 52 deg. ) of the orbit to the plane of 
the ecliptic, which explains perhaps why it has not 
been found if it should be bright enough to be readily 
seen or photographed. 



A LIFE-LINE AIR CANNON. 
BY THE ENGLISH CORRESPONDENT of THE SCIENTIPIO AMERICAN. 

The ordinary rocket as a means of establishing 
communication between a wrecked ship and the shore 
in stormy weather has the disadvantage of being 
severely limited hi its range of action, and when dis­
charged in the teeth of· a gale the deviation in the 
litie of flight still futther reduces the range. The 
qUestion of establishing a more efficient and longer 
range system has occupied the attehtion of the Brit-. 
ish government for some time past, and a few months 
ago the department of the Board of Trade established 
a special committee of experts, for the purpose of 
examining and thoroughly testing various improved 
devices for throwing life lines, as well as other con­
trivances for connecting a wreck with the shore, so 
that the ordinary breeches buoy may quickly be 
brought into service for succoring those in distress. 

Among the various contrivances investigated was an 
air cannon invented by Mr. Alexander J. Macleod of 
West Hartlepool, which attracted particular attention. 
The rough full-sized model used in these trials is 
shown in the accompanying illustration. It comprises 
a cannon mounted on a four-wheeled carriage for 
convenience of transport. Compressed air is used as 
the propelling agent for throwing the missile to 
which the life line is attached. The cannon is ele­
vated through a wide angle by gearing, and mounted 
on either side is a crank wheel for use in compressing 
the air to provide the propelling charge. The two 
cylinders are mounted on the barrel of the gun and 
fitted with the usual pressure gage, a special valve 
being used to control the admission o� the charge 
into the breech when desired. 

The life line is coiled on a winch mounted in the 
front part of the carriage beneath the cannon, and 
fitted with special check action to prevent the line 
from paying out too rapidly while the projectile is in 
flight and thus becoming tangled. The barrel of the 
cannon is 5 feet in length, and the air-com pressing 
mechanism is designed to supply sufficient energy to 
throw / the line a maximum distance of half a mile 
under its full compression charge. It is not neces­
sary to use the maximum compression charge when 

. elIecting communication over a shorter intervening 
space, the gage being graduated to fulfill various re­
quirements as to range, while in heavy weather 
where increased resistance to flight is encountered, a 
greater charge than that which is normally adequate 
for the distance can be used. 

This line-throwing apparatus, unlike the majority 
of such appliances, is particularly designed for at­
tachment to ships. As is well known, vessels are for 
the most part unprovided with any line-throwing 
facilities, albeit that in the majority of instances, 
the possibilities of establishing communication be­
tween the wreck and the shore, from the ship itself, 
are greater than in the reverse direction, since the 
land olIers a better target for the alighting of the 
Une-carrying missile than· the vessel, and the fact 
that in the majority of wrecks the wind is invariably 
blowing strongly on shore, so that the very agency 
which retards the flight of the rocket fired from 
the beach tangibly assists that thrown from the ship. 
But the use of a rocket appa-
ratus and similar agencies 

. from a deck is attended with 
great risk, especially if the 
ship be carrying an explosive 
or infiammable cargo. With 
the Macleod apparatus, owing 
to compressed air being the 
propelling agent, the cannon 
can be discharged in the clos­
est proximity to any com­
bustible cargo with absolute 
safety. 

Scientific America.n 
THE FILTRATION OF CITY WATER SUPPLY • .  

Although the customary method of building dams· 
and impounding the water of springs and rivers will 
secure for a community an abundant supply of drink­
ing water, careful analysis has proved that such a 
system olIers no guarantee as to its purity ; for not 
only will it contain a large amount of vegetable mat­
ter which has been carried into it from the surround­
ing watershed, but in cases. where the drainage area 
is inhabited, it is liable to contain the germs of fatal 
diseases. Moreover. in localities where the reser­
voirs are filled by pumping water from an adjoining 
river, into which the sewage of towns and villages 

A COIIPRESSED-AIR LIFE·LINE CANNON. 

located on the upper reaches of the river has been 
emptied, analysiS shows that the disease-breeding 
germs may be present in fatally large numbers. 

In looking for a suitable means for the purifica­
tion of drinking water, we find that nature has pJ."o­
vided an excellent object lesson in the natural water 
springs, and the process by which they are brought 
to their condition of clarity and sweetness. The pur­
ity of spring water is due to the slow filtration of the 
water through the sand, silt, and finely-divided min­
eral matter of the earth's surface, and the further 
purification which occurs as it rises to the surface in 
some distant and less elevated locality. The slow 
seepage of the water not only strains out the mechani­
cal impurities, but it also assists a certain bacteri­
ological action, which results in the almost complete 
elimination of harmful bacteria. 

The first attempt to reproduce the processes of na­
ture was made in the year 1839, at the Chelsea Water 
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feet in thickness, is necessarily a slow process ; par­
ticularly as the rate of flow decreases with the steady 
accumulation of the deposited impurities in the upper 
strata of the sand bed. Consequently, for a given 
daily supply of water a large area of filters must be 
constructed. M'oreover, in the course of a few months, 
it becomes necessary to discontinue the use of the 
sand beds, remove the upper foot or so of sedi­
ment-impregnated sand, wash it thoroughly in a spe­
cial apparatus, wheel it back to tne beds, and care­
fully level it 01I. This is a slow and costly process, 
and places the filter beds periodically out of service 
for a considerable length of time. Dr. William R. 
.smith, Principal of the Royal Institute of Public 
Health of Great Britain, evidently recognizes this 
fact when he sums up an indorsement of slow sand 
filtration with the following significant sentence : 
"It therefore obviously becomes a matter of serious 
consideration whether some other efficient means of 
filtration can be obtained, which can be relied upon 
to do satisfactory work Oli. a limited area and at a 
moderate cost." 

With a view to reducing the size of the plants by 
increasing the rapidity of the filtration, what is 
known as mechanical filtration is employed. In this 
process the sand bed is placed in a closed vessel, and 
the water is forced through it at a pressure of from 
20 to 50 pounds to the square inch. T'o place the im­
purities in a better condition, a certain amount of 
alum is often added to the water, to coagulate the 
contained matter. Although this process serves to 
remove the mechaniCal impurities, it fails to elimi­
nate those of a bacteriological nature, with the same 
thoroughness which marks the gravity sand filter. 
The dilIerence between the two systems is clearly 
brought out in the report of a Senate committee made 
to the Fifty-sixth Congress on the question of the best 
system of filtration for the city of Washington, in 
which it is stated that mechanical filters have accom­
plished very little in the reduction of typhoid fever 
rates. A comparison is made of five European cities 
using water from sand filters with five American 
cities using mechanical filtration, in which the aver­
age number of typhoid fever deaths for the year 1895 
per one hundred thousand of the population is shown 
to be 46.8 for the American cities, against 6 for the 
foreign cities. 

Lest this comparison between foreign and domes­
tic cities should be considered unfair, the committee 
prepared a table showing the average number of 
deaths from typhoid fever in several American cities 
before and after filtration, from which it appeared 
that while slow sand filters accomplished a reduction 
of 78.5 per cent in the number of deaths from typhoid 
fever, the reduction accomplished by mechanical fil­
tration amounted to only 26 per cent. 

The superior elIect of slow sand filtration is due 
to the fact that both the anaerobic and aerobic bac­
teria are deposited in the upper layers of the sand 
bed, where the former destroy the latter. It may 
be further explained that bacteria are divided by 
Pasteur into two great classes-anaerobic and aero­
bic. The aerobic bacteria in water consist of the 
colon group ( of which B. coli communis is the chief) 

·typhoid and sewage strepto­
�occus. The anaerobic germs 
have the power, when exist­
ing in quantity, of destroying 
the aerobic ; the anaerobic 
being caught in the upper 
layers of the sand and near 
the surface of the water, 
where they are held in a favor­
able condition for this biologi· 
cal action to take place. 

In the course of the trials 
at South Shields, where this 
system was first demonstrated, 
its safety and long range, 
combined with its applicabil­
ity to vessels, attracted the 
especial attention of the in­
vestigating experts, who in­
duced the inventor. to repeat 
his experiments at Dundee, 
and these proved eminently 
successful. It is . anticipated 

The Croton water enters through pipe A to outer chamber B; passes up thrl'ugh slota C, Iron mesh K, charcoal bed D, copper 
mesh L, and bed of Band E, finally collecting at F, whence the purified water Is drawn oft by pipe a For cleaning, 

water B Is drawn oft through pipe T, and filtered water, F, rushing through the filtration bed, washes It 

The accompanying illustra­
tion shows the general princi­
ple of a system of filtration 
-designed to secure all the germ­
destroying action of the slow 
sand filter together with the 
advantage of sedimentation 
and consequent increase in 
capacity. A demonstration 
plant with a capacity of one 
hundred thousand gallons per 
day has been erected by the 
Municipal . Filtration Company 

clear of impurities. 
. 

SECTIONAL VIEW OF FILTRATION PLANT AT .JEROME PARK RESERVOIR. 

that this line-throwing appliance may be used on 
ships, not only for wrecks, but in other emergencies, 
where it is required to elIect a communication over 
an intervening space under conditions which render 
the employment of a boat impossible. 

• ••• • 

Experiments to show the elIect of rolling on the 
magnetic properties of steel were recently carried out 
in the German Reichsanstalt. It was found that the 
steel was more efficiently magnetic at right angles 
to the direction of rolling than parallel to it, and the 
dilIerences were uniformly quite marked. 

Works at London, England. Large open basins were 
constructed, in which was laid a bed of sand several 
feet in thickness. The water to be filtered was in­
troduced above the bed, and allowed to strain through, 
the filtered water being collected in pipes laid at the 
bottom of the sand beds and led away to the distri­
bution mains. 

There can be no doubt that the reluctance of many 
cities to undertake the construction of filtration 
plants is due to the large first cost, and the subse­
quent cost of operation. Filtration by the method 
of allowing the water to strain by its own gravity 
through a closely-packed bed of fine sand. several 

in the easterly half of Jerome 
Park reservoir. It consists of an outer chamber B, 
which contains the unfiltered water, and inner cham­
ber F, in which the water collects after being filtered. 
Pipes A and G connect respectively with the chambers 
B and F, for feeding in the raw water and drawing 
off the filtered water. The water in chamber B is 
maintained at a slightly

' 
higher level, usually less 

t1tan eight inches, than the level of the filtered water 
_ in the chamber F. This head insures a constant flow 

of the water up through the sand filter bed E. At 
the bottom of the chamber F is a series of slats 0, 
placed at all angle of 45 degrees ; above this is a fioor, 

(Continued. on page 278.) 
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DETECTING UNDERGROUND STREAMS WITH AN EAR· 

TRUMPET. 
BY THE PARIS CORRESPONDENT OF THE" SCIENTIFIC" AMERICAN. 

A new apparatus was presented to the Acadlimie des 
Sciences during a recent meeting, by Messrs. Dilinert, 
Guillerd, and Marrec, which is adapted to detect under­
ground flowing water. , The apparatus, which is shown 
in the accompanying views, is based on the principle 
of the "acoustele" or sound trumpet invented by Da­
guin, and it has now been modified and utilized in 
the researches for underground water which were 
made not long since by M. Dilinert, engineer of the 
Paris water supply department. It consists of a large 

ear trumpet which is 
set mouth downward 
upon the ground and 
has in the interior at 
the lower part an in­
verted metal cone O. 
The cone is centrally 
placed SO as to leave an 
annular space between 
the upper edge of the 
reversed cone and the 
sides of the trumpet. 
The instrument is sur­
r 0 u n d e d by a box 
stuffed with' sound in­
sulating material to 
prevent the noise of 
the outer air blowing 
against the instrument 
from being heard. On 
the upper end of the 
trumpet there is a rub­
ber tube 0 terminating 
in a pair of ear'pieces 
which the operator puts 
in his ears. 

The tests referred to 
ACOUSTELE BROKEN AWAY ' above were made in the 

TO SHO W THE CONE. suburbs of the city in 
the neighborhood of the 

aqueduct which brings the water of the Avre stream 
into Paris, between Vancresson and Garches, and the 
presence of the underground water could ' readily be 
detected by the noise which was heard in the acous­
tele. At a point near Vancresson there is an under­
ground reservoir which lies at a depth of 230 feet 
below the surface of the ground. The reservoir is 
supplied with water from a spriIig which furnishes 
30 gallons per minute. The water is brought into 
the reservoir by means of a pipe line which descends 
along the wall of the latter. The pipe line runs 
to a point below the water level of the reservoir 2 
feet above the bottom. The total fall of the water 
is about 100 feet. Over this reservoir four different 
experiments were made, and the presence of the 
water was indicated by a rumbling noise heard in 
the instrument, and caused by the water flowing 
through the piping. The effect was observed even 
when the instrument was removed to a distance of 
530 feet from 
a spot directly 
over the flow­
ing water. 

Scientific ADlerican 
gave a sound which resembled that of the strokes of 
a bell heard at a distance. A thlird test of the acous­
tele was made at a point near Garches, where the 
water reservoir lies but 10 feet below the surface. It 
was interesting to notice in this case that when one 
of the party descended the shaft leading from the sur­
face of the ground into the reservoir by the aid of a 
ladder fixed to the side of the shaft, the noise O[ his 
feet could be heard in the instrument, and when he 
whistled, while at the bottom of the shaft, he could 
clearly be heard through the ' intervening ground by 
means of the acoustele. 

In all these cases the noise made by the running 
water was somewhat like that which is produced by 
the wind in the leaves of trees. To show that the 
sound was actually caused by the water and 1l0t 
due to any effect coming from the outside, the in­
strument was taken a much greater distance from 
the spot, and the noise could no longer be per­
ceived. In order to make use of the apparatus 
under the best conditions it must be properly placed 
in the ground, and should be set up in the spots 
which lie at the lowest level. A hole is dug in 
the ground about 18 inches square and from 10 to 
12 inches in depth, and the surface is well flat­
tened off so that the acoustele can be fitted tightly 
upon the ground, and it should be placed as flat as 
possible. The base of the instrument is then sealed 
with earth to a depth of four inches, but without 
packing it down. The two tubes are placed in the 
ears and the observer remains in this position for 
about five minutes. Should there be a flow of water 
within a reasonable distance, the observer should 
hear the sound as described above. The instrument 
will probably not detect the, presence of water when 
removed to a distance of 800 feet to one side, as 
was found by the above experiments. When it is 
desired to explore a piece of ground in order to 
locate an underground spring for the purpose of 
boring a well, a series of holes of the kind we just 
mentioned should be dug at different parts of the 
ground, and the point which is best for carrying 
out the boring will be the spot which shows the 
loudest sound. Should outside noises interfere with 
such operations, the apparatus, as well as the head can 
be covered by a blanket to deaden the noise. Persons 
should not walk near the apparatus at the time, nor 
should the observations be made when near a road 
except when vehicles are at a great distance. While 
the above-mentioned experiments were made upon a 
spot where the presence of the flowing water was 
known in advance, it will be re�arked that the latter 
was at a considerable depth below the surface, and it 
is believed that the instrument will be of llervice in 
a great number of cases in finding underground 
water. 

PYTHONS AND THEIR PREY. 
BY W. HENRY SBEAK. 

The ability of snakes to perform feats of swallow­
ing their prey is astounding. Recently a small boa, 
scarcely four feet in length, with a head no larger 
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than a man's thumb, swallowed a full-grown pigeon. 
We put the pigeon in the cage at night, thinking 
that an Indian python seven or eight feet long would 
take it, but a great swelling in the body of ' the little 
boa showed what had become of the bird. As no 
snake chews or rends his prey, we knew that it passed 
his head and throat entire. The enlargement did not 
disappear for a week. 

"Long TOJIl," a giant reticulated python, fed on 
a pig weighing forty-five pounds. We wanted to get 
some photographs of the monster reptile taking large 
prey, so the pig was put in the den alive ; but as his 
prey had been killed for him ia captivity, the snake 
got frightened when the pig began to move about and 
squeal, and backed away. When the pig was killed, 

ACOUSTELE BOXED AND IN POSITION FOR LOCATING 

UNDERGROUND WATER FLOW. 

and he smelled the blood, he took the animal at once, 
and in twenty-five minutes it had disappeared. The 
pig is, however, an easy object to swallow, compared 
with a dense pelage of fur or feathers. 

For two or three days the stomach was enlarged to 
almost the size of a beer keg, but on the third day 
the swelling began to diminish, and by the erid of 
the fifth the body had returned to its normal diam­
eter. Contrary to common belief, these big snakes 
will generally soon learn to take their prey after it 
has been killed. We usually feed them chickens or 
rabbits, killed, but while still warm. We have, how­
ever, fed them with cold-storage rabbits that were 
killed in Australia. Miss Grace Clark, the snake 
charmer, says that she once had a snake that would 
take a chicken after it was dressed and cut into 
pieces, receiving the pieces one at a time. 'A few 
months ago we wanted to feed a very l:i.rge pigeon to 
a very small Indian python. In order to save him 

the trouble of 
working ,over 
,the shoulders, 
we cut off the 
wings. A f t  e r 
g o  r g i n  g the 
bird, we of­
fered him the 
wings, which 
he took and 
swallowed . 

A second se­
ries of experi­
ments showed 
t h e  extreme 
sensitive n e s s 
of the instru­
ment. In one ' 
case a water 
reservoir lies 
at a depth of 
145 feet below 
ground, and it 
h a d  a p i p e  
line running ' 
into it as ill 
the first case, 
with a total 
fall of 83 feet. 
T h e  ' infiltra­
tions of water 
from the earth ' 

into the reser­
voir could be 
perceived i n  
this case, and 
,i t w a s 0 b­
s e r v e d that 
t h e  w a t e r  
dropped from 
time to time 
into the basin. 
This e f f e c t 
w a s  d i s  t i n­
guished by the 
fact that the 
ins t r  u m  e n  t 

Skeleton of python retlculatus. Skeletons of a rattle­

snake and a moccasin on the base. 
The pig is in the python's throat. 

• The python 
VI h i e  h swal­
lowed the pig 
w a s  received 
from Carl Ha­
g e n b e c k  o f  
Hamburg, Ger­
many, in July, 
1907. He has 
a photograph 
of it in the act 
of swallowing 
an Indian an· 
telope weigh­
ing over nine­
ty pounds. He 
h a d  another 
reticulated py­
thon, w h  i c h  
s w a l lowed a 
ninety- s e v e  n 
pound ibex. A 
python in the 
Cincinnati zoo­
logical gardens 
s w a l lowed a 
goat weighing 
f o r t y - t w o  

PYTHONS AND THEm PREY. pounds. All of 



the goat that passed intact were the horns, the hoofs. 
and a piece of sash rope four feet long attached to 
his neck. 

We recently had a big reticulated python, which 
passed the hoofs of a pig. They were shown to Dr. 
W. T. Hornaday, the director of the New York Zoo­
logical Park, who identified them as the hoofs of the 
Bornean wild pig, of about forty pounds weight. A 
ship's captain, in bringing over Ii. large reticulated 
python, found in the excrement the quills of a Javan 
porcupine, lying in the same relative position they 
occupied on the animal's body. The reptile must 
have begun with the head, extending the coils back­
ward over the body, and pressing the quills down 
horizontally in their natural state of rest. Evidently, 
this is a species of prey a snake could not disgorge. 

Our small snakes feed largely on frogs, ' toads, and 
fish ; the anacondas feed extensively on fish ; king 
snakes and king cobras eat other species of snakes ; 
but I have never known a boa or python to take a 
cold-blooded animal. We often keep small snakes and 
iguanas with the boas and pythons, but they never 
take any notice of them. In a state of nature their 
prey consists largely of, small deer and antelopes, 
lambs, kids, pigs, other mammals weighing less than 
a hundred pounds, and any bird that may be large 
enough to attract their attention. That their prey 
does not always submit without a fight is shown from 
the number of broken ribs that are found in the 
skeletons. 

We have an artificially mounted skeleton of a 
twenty-two foot reticulated python, in which there 
are thirty-seven ribs that show well-marked fractures, 
and a number of others that show indications of frac­
ture. Some of them have been broken two and even 
three times. In one, the ends have sUpped past e3ch 
other for about a half inch, and the two sides are 
knitted together. In one place there are five frac­
tured ribs in succession. A peculiar featiIre about 
these broken ribs is that they always occur toward 
the posterior quarters of the snake. It is . probable 
that the animal responsible for these fractures is the 
Bornean wild pig. Doubtless the reptile usually 
seizes the pig near the head, and throws his coils 
about the shoulders. The posterior l�lnbs are thus 
left free, and with these he fights desperately till Ufe 
is crushed out, frequently, as is plainly evident, do­
ing serious damage to his assailant. 

. In conformity to their attenuated form, snakes 
have a large number of vertebrre and ribs. A peculiar­
ity of the skeleton is that there are but two cervical 
vertebrre. The atlas and axis, or first and second 
bones of the spinal column, next to the head, bear no 
ribs, but they start with the third vertebra. Neither 
are there any lumbar or sacral vertebrre. In the re­
ticulated python there are 361 vertebrre. Of these, 
2 are cervical, 37 caudal, and 322 dorsal. The caudal 
vertebrre all bear transverse processes, the proximal 
ones long and broad, diminishing graduaJly toward 
the tip of the tail, but they do not disappear, even 
on the last distal vertebra. It may be that these are 
but ribs ankylo3ed to the vertebrre. It is sometimes 
difficult to distinguish just where the ribs end and 
the transverse processes begin. This is true in the 
Indian python. As already intimated, there are 322 
pairs of ribs. However, it is highly probable that 
this number will not hold constant. Even in man 
there may be thirteen, e�even, or as few as nine pairs. 
At least one human. skeleton has been knOwn with 
twelve ribs on one side and thirteen on the other. 

Likewise the teeth of the python are numerous. In 
the upper jaw there is a row of teeth in the maxil­
lary, and a second row, set at considerable distance 
inside the first and imbedde9. in the palatine bones. 
In the lower jaw there is but one row of teeth, that 
of the inferior maxillary, but it is really double, as 
there is a line of tiny teeth just inside the larger 
ones. The teeth are all acutely conical in form, 
smooth and with no cavities, depressions, or ridges, 
and set so that they point toward the back. of the 
mouth. They serve merely for catching and holding 
the prey. As there are no particles of decaying food 
on the tooth to be carried into the wound and pro­
duce blood poisoning, a bite from one of these mon­
sters usually heals quickly. 

In seeking his prey, the python depends much more 
on his sense of smell than on that of sight. It is 
always dangerous to go near these big snakes with 
the smell of any bird or mammal on the hands or 
clothing. When they are hungry and scent their nat­
ural food, they will strike at the first thing they see 
moving. They will even strike at inanimate objects 
which have come in touch with . their natural prey. 
One evening we were feeding a big python. For some 
reason it dropped the prey, and to get him to return 
to the chicken, a woolen duster was pushed toward 
his head. Instantly he struck and seized the duster 
in his teeth. His jaws had to be pried open to make 
him let go. Under similar circumstances, a python 
seized and swallowed a blanket. After retaining it 
for two days, he disgorged the article, rOlled into a 
compact wad. 

Scientific . American. 
The sense of taste in the serpents is very keen, If 

chickens are kept in a dirty box, ' these reptiles will 
refuse to feed on them. If a python bites into the 
crop of a chicken containing bad-tasting matter, he 
will drop the chicken. To test the sensibilities of the 
serpents, a black snake was once given a stale egg. 
This species is very fond of eggs, but no sooner had 
the shell broken in his stomach than he commenced 
vomiting, and continued till the stomach was com­
pletely evacuated. 

It is a common belief that snakes are so plentiful 
in India, that one can scarcely walk abo.ut without 
stepping on them. This is erroneous, It is possible 
to live for considerable periods of time in that coun­
try without so much as catching a glimpse of a 
snake. And this is especially true when we confine 
our references to the big pythons. Dr. Hornaday 
spent two years hunting . in India and Borneo, and 
yet he declares he never saw but one python, and that 
was a small one. The pythons are timid and shy, 
and lie coiled among the foliage of trees or shrubs, 
or in the dense grass on the ground. They never 
attack man or the large animals so long as they . are 
unmolested. 

THE FILTRATION OF CITY WATER SUPPLY. 

( OontinuecZ from page 276.) 
E, of steel wire mesh ; then a bed of charcoal D, .  fol­
lowed by a fine screen, L, of fine mesh copper ; and 
above this is laid the bed of sand E. It will be seen 
from the above description that this form is a modi­
fication of the slow sand system, with the direction 
of the fiow of the water reversed. 

Although, normally, the system operates under a 
very small head of water ( the difference of the water 
level in the outer and inner chambers ) ,  as the sedi­
ment accumUlates in ·the filtering medium, the height 
of water in the outer reservoir increases, and there 
is an automatic adjustment of conditions to overcome 
the increased friction in the filter bed, but this in 
practice does not exceed eight inches. The Jerome 
Park reservoir fiiters pass through 15 gallons per 
hour per square foot of filtering surface, which is 
about five times as fast as the flow through an ordi­
nary . slow sand bed. This means that the total area 
of filter bed required would be only one-fifth of that 
necessary by the ordinary gravity system. 

The advantages of this system are, first, that the 
slow flow of the water through the outer chamber 
permits about 60 per cent of the impurities to be 
deposited there, leaving the filter bed to deal with 
the remaining 40 per cent only. 

Secondly, most of the remaining suspended matter 
is deposited at the iower surface of the bed. 

Thirdly, whereas in slow sand filtration the sus­
pende!! matter is forced about two' feet down into the 
bed, in the system being tested at Jerome Park it is 
found that after fifteen months' continuous' operation, 
the suspended matter penetrates four inches only into 
the sand bed. 

Fourthly, instead of removing the sand with great 
labor! as is necessary in slow filtration, the outer 
basin is discharged by opening a '  valve, and the pure 
filtered ' water, rushing through the, bed, thoroughly 
cleanses the same. 

Fifthly, the valuable biological action, which chllr­
acterizes slow sand filtration, is also secured in this 
system, through the presence of the carbon and ., tbe. 
septic stratum of sand which is formed in the loW�f" 
portion o.f the bed. 

In conclusion, it may be stated that by a series of 
analyses made at the Jerome Park plant by Dr. John 
C. Sparks, the water expert, of the water before and 
after filtration, it was found that although there was 
an average of 262 organisms present for each cubic 
centimeter of the unfiltered Croton water, atter U 
had passed through the filter bed, the total organisms 
were reduced 99.2 per cent ; there was no trace of 
B. coli commu1f,is ; and the water was free from odor, 
color, taste, or sediment. ',' 

. . .  , . 
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Foreign exhibits will be admitted duty free on the 
condition that they be returned abroad within a 
period of two months of ' the date of the closing of 
the exhibition. A deposit equal to the duty payable 
must be made, which will be refunded when the 
goods are leaving the country. 

Exhibitors must bear all expenses in connection 
with the delivery of exhibits to, and packing .and re­
turning from, the exhibition. They will also be 
charged for the space allotted to them, as well as for 
electric light, gas, and water required for the special 
illumination and working of their exhibits. 

All exhibits will be entirely under the care of the 
exhibitors themselves. The committee will take gen­
eral precautionary measures against loss and injury, 
or damage by fire, and will insure the building of 
the exhibition, but it will not be responsible for the 
safety of the exhibits, and in consequence invites the 
exhibitors themselves to insure their exhibits. Should 
the occasion arise, the committee will undertake to 
effect such insurances by special agreement. 

The judging of the exhibits will be carried out with 
the utmost care ; the experts appointed for the pur­
pose are well known in the various fields of science. 

Exhibits should be addressed to the Exhibition Com­
mittee of the International Exhibition of Latest In� 
ventions, l'ievsky 13, St. Petersburg, Russia. 

. . . , . 
New AutomobUe Speed Records In Plorlda. 

At the seventh annual race m eet upon the beach at 
Daytona, Fla., recently Ii. number of new records were 
established. On the first day, March 23d, David Bruce 
Brown made a m ile in 33 seconds in a Benz 120·horse­
power racer, and thereby won the race for the 
Dewar trophy at a ,speed of 109.09 miles an hour. 
Strang, on a 30·horse-power Buick stock car, won the 
100-mile race for such machines in 1 hour, 34 min· 
utes, 1 1·5 seconds, at the rate of 63.81 miles an hour. 
The following day, in the Hi-mile free-for·all race, Mr. 
Brown made considerably faster speed over the longer 
distance, as he covered the 10 miles in 5 minutes 
14 2-5 seconds, at a speed of 114.5 miles an hour. 
Ralph De Palma on his Fiat "Cyclone," was second in 
5 : 29 2-5. The previous record in this race was 6 :  15, 
made in 1905 by McDonald with a Napier machine. In 
the 5-mile invitation race, the German Benz driven by 
Robertson, beat De Palma's Italian Fiat. The Benz 
covered the distance in 2 minutes 45 1·5 seconds, or at 
the rate of 108.95 miles an hour, and thereby beat 
Lancia's record of '2 :  54 3·5, made in 1906 with a Fiat 
racer. 

The last event of the second day was for stock cars 
of various piston displacements up to 400 cubic inches 
and over. The distance set for this race was 100 
miles. Three of the six starters covered this dis­
ta nce, and one ran 120 miles, when the race was 
called oir on ac.count of riSing tide. The 120 miles 
were covered by De Palma's Fiat, of over 400 cubic 
inches piston displacement, in 1 hour, 33 minutes, 
44 3-5 seconds, at an average speed of 76.8 miles an 
hour. It covered 100 miles in 1 : 16 : 55, while the second 
car at this point-Strang's Buick-took 1 :  30 : 24, which 
corresponds to an average speed of 65.5 miles an hour. 
The Benz racer, the third car of the trio having over . 
400 cubic inches piston displacement, stopped early in 
the race on account of a seized piston. 

On the last day of the meet the Fiat racer had a 
walkover in a 100-mile race, and thus secured for the 
third time--and therefore finally-the MinneapoliS 
trophy. Th�s trophy was won twice by Mercedes ma­
chines and twice by Napier racers, an4 its third win· 
ning by the' Fiat car places Italy ahead of both Ger­
many and Englap.d. The Fiat "Cyclone," which won 
it, is only a �q�J,19rse.power machine, and yet it cov­
ered a' mile in- 3'6 seconds, as against the 33 seconds 
scored by t�e Benz 120-horse-power racer. The new 
record of 2 minutes 45 1-5 seconds made by the latter 
machine in the 5-!1).ile race supplants that of 2 : 47 1·5 
made three years ago by ' Marriott in a . special' Stanley 
steam racer . 

Bicycles and motorcycles were in evidence more 
" An International Exhibition of Inventions. than ever this year at Ormond, and a new mile record 

An international exhibition of recent inventions will Of 43 2-5 seconds was made by Robert Stubbs, while 
be held at the Michael Manege, st. Petersburg, from 43 4-5 was scored by A. G. Chapple: The best previous 
April ' to June, 1909. The exhibition is being organ� '  r.ecord for this event was 45 1-5 seconds. A new kilo­
ized by the Society of Military, Naval, and Rutal Sci- meter record of 27 4-5 seconds was scored by Walter 
ences. The object of the exhibition is to bring be- Gperke, Who also won the 69·mile race for amateurs 
fore the notice of the Russian public the latest ihven: . with motorcycles having a piston displacement of not 
tions pertaining to technical science and natioilal o;er 61 cubic inches. Goerke's time in this race was 
economy. 5& ' minutes 25 4-5 seconds, !Ln average speed of 73.7 

The inventions exhibited relate to military and miles an hour. The best previous record was 68 
naval technics, agricultural science, ways and means m iles 1,380 yards in 60 minutes, made on the Brook­
of communication, constructive work, new industrial . . . lands track in England. The 20-mile motor-cycle 

. and factory appliances, electricity, household novel" raee was won by A. G. Chapple in 17 minutes and ' 
ties and appliances for the prevention of fires. Inven- 25 1-5 seconds. 
tions pertaining to the fine arts, medicine, chemistry, The $500 prize that was oirered.  for a mile flight 
pharmacy, sport, etc., have also been included. by an aeroplane ' was not won. Carl Bates, of Chi-

The m inister of finance has given permission for eago, had a small aeroplane with a 10-horse-power 
the exhibitors to take advantage of the exemption motor at Day tona, but he did not succeed in making 
tariff, No. 163, 1894, that is, free return transport of any flights, even under the nearly perfect t.:Quditions 
the goods exhibited. obtaining there. 
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THE PROPERTIES OF NUMBERS. 
To the Editor of the SCIENTIFIC AMERICAN : 

For the past three or four months I have been mU,ch 
interested in the discussions of the curiosity of the 
properties of numbers. From the fact of the age and 
absolute truth of mathematics, there cannot be any 
curious properties in the science of numbers. 

The citation of one correspondent of the sum of 
two prime or odd numbers being even is not curious, 
for the reason that every odd number is one more 
than even, and 1 plus 1 being 2, which is even, hence 
the sum of two odds must be even. 

Another correspondent states, if the sum of the 
nine digits be doubled and the last term deducted, the 
remainder will be the square of the last term ; which 
is not only true of 9,  but of the last term of any like 
series, for the reason that the sum of the terms of 
a like series is half the sum of the first and last terms 
divided by 2 and multipl ied by the last term-which, 
in this case, increases 9 five times-and being doubled 
ten times, or once more than its square. 

Extending the series from 1 to 25, we have the sum 
of the first and last term as 26 , the half of which is 
13, and being doubled increases 25 to 26 times, or once 
more than its square. Or, we can say, the last term 
multiplied by the sum of the first and last is equal 
to one more than the square of the last. 

Other correspondents, noting that numbers may be 
expressed by the difference of two squares, apparently 
manifest surprise, notwithstanding the fact that right 
triangles are governed by that law, which may be 
illustrated by the construction of triangles, the for­
mation being primary. By assuming any quantity­
odd or even, whole, mixed, or fractional-as either of 
the short sides, with any number slightly or greatly 
larger as the sum of the other two sides, as many 
commensurate right triangles may be formed as num­
bers can be found to express their sides. Some of th� 
assumptions may involve intricate fractions, but when 
worked out will be found to comply commensurately 
with the conditions. One of the governing laws is 
embodied in the fact : The product of the sum and 
difference of any two quantities is equal to the differ­
ence of their squares. Versus : the difference of the 
squares of any two numbers divided by their sum is 
equal to their difference. 

Assume 1 as a base with t%' as the sum of the other 
two sides. Dividing 1 squared by 1% we have 2/3, 
the difference of the two sides. Dividing 1% into 
two parts having a difference of 2/3, we obtain 13/12 
and 5/12. Squaring and subtracting, we have 1 
square. 

Assuming 5 as an altitude and 12 as the sum of 
the other two sides, we have 5 squared divided by 12, 
which equals 25/12 as the difference ; and dividing 12 
into two parts having a difference of 25/12 we obtain 
169/24 and 119/24 as the two sides. Squaring and 
subtracting, we have 25, or 5 square. 

Assuming 5 as an altifude with 25 as the sum of 
the other two sides, we have 5 squared divided by 25, 
which equals 1,  and 25 being divided into two parts 
having a difference of 1, we obtain 13 and 12 for two 
sides. Squaring and subtracting, we have 25, or 5 
squared. 

Assuming 12 as a short side and 16 as the sum of 
the other two, we have 12 squared divided by 16, 
which equals 9,  the difference of the other two sides. 
Dividing 16 into two parts, we have 12lh and 3 lh  as 
the two sides. Squaring and subtracting, we have 
144, or 12 square. 

Assuming 13 as one of the short sides with 17 as 
the sum of the other two, we obtain 13 8/17 and 3 5/17 
as the other two sides. Squaring, we have 48,841/289 
minus 360/289 equals 169, or 13 ' square. 

This may be continued without finding a single 
exception. Besides, the findings may be proportion­
ately expanded or contracted to any extent with like 
results. 

By permission I can, and will, demonstrate to the 
satisfaction of the lay mind that right triangles are 
also governed by the laws of proportion. In any right 
triangle whose base is equal to 1/3 the sum of the 
other two sides, then ( and only then ) 1/3 the sum 
of all three sides is equal to the altitude, as 3-4-5 and 
6-8-10, etc. 

Yet the properties of numbers, or the science of 
mathematics, have neither curiosities nor exceptions 
to their laws. 

Hannibal, Mo. D. M. MORRIS. 
• 1 • •  

THE COMMERCIAL POSSIBILITIES OF THE AEROPLANE. 

To the Editor of the SCIENTIFIC AMERICAN : 
In your issue of February 13th there appeared a 

letter from Mr. C. A. McCready in which he asks if 
there is any sound principle underlying these air ves­
sels that is capable of development to the point of 
commercial success. He then goes on to define what 
the commercially successful airship of the future will 
be. While he does not actually say so, yet he inti­
mates that there are better principles for the con­
struction of aeronautic machines than have as yet 
been tried and that none of the present machines can 
eventually be commercially successful. 

There undoubtedly is a field of usefulness for any 
practical airship, for exhibition, sporting. and pleasure 
purposes and as an implement of war. One can never 
tell to what extent any practical device will be com­
mercially successful. The bicycle, the automobile, 
and the motor boat have not been used to any extent 
commercially compared with their use for pleasure 
purposes, yet the industries built up around them have 
been amazing. It would therefore look reasonable to 
suppose that inventors are justified in working along 
the lines so far disclosed rather than looking for new 
ones to turn up, like a famous character in Dickens. 
Especially is this the case when we consider that it 
is likely that the principal problems met with at 
present and which are being solved from day to day 
will probably be embodied in the airship of the future. 

However, let us consider what has already been 
done and see if even in its present crude state the aero­
plane does not give promise of commercial success._  
The Wright machine has demonstrated that it can 
travel for a couple of hours at a time at the rate 01 
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forty miles per hour. It does not seem unreasonable 
to suppose that this time , could be extended to five 
hours. The distance between Boston and New York 
by air line is about 190 miles ; by railroad it is 233 
and by road 243 miles. The motor of the Wright 
machine consumes about three gallons of gasoline 
per hour. In other words for the trip between Boston 
and New York, following the air line, about four hours 
and forty-five minutes would be consumed and about 
fifteen gallons of gasoline. This, at the rate of twenty 
cents per , gallon, would mean an. expense of $3, and 
allowing a dollar for lubricating oil,. etc., would bring 
it up to a total of $4. As there are only two five-hour 
trains per day and the fare on these is $6.65 per pas­
senger and the Wright machine is capable of carrying 
two, it would look as if, everything conSidered, from 
both a time and money standpoint the aeroplane gives 
at least promise of commercial success, especially 
when it is considered that an aeroplane can be built 
at only a fraction of the cost of an automobile of 
anything like the same horse-power. 

Boston, Mass. HAROLD H. BROWN. 
• 1 . ,  • 

A PROBLEM IN MECHANICS. 
To the Editor of the SCIENTIFIC AMERICAN : 

I have been a reader of your valuable paper for 
many years, and have been in the business of design­
ing machinery of many kinds, some of it very com­
plicated. 

Lately there has come up in my work a very inter­
esting problem in practical mechanics. I inclose you 
a blue-print showing a gear wheel and a rack. The 
rack is fixed. The gear wheel approaches the rack 
on a horizontal line parallel with the pitch line of 
both the gear and rack from right to left at a steady 
speed "of 12 feet per minute. At indeterminate times 
this gear wheel is standing still ; at other times re­
volving from right to left, and at other times again 
from left to right always with a speed of 10 revolu­
tions per minute. At the moment. however, when the 
gear wheel comes in touch with the end of the rack, 
it may be doing any one of the three things mentioned 
above. that is, either standing still, revolving from 
right to left, or from left to right. It is entirely hap­
hazard as to just what position any particular tooth 
of the gear wheel may occupy when it comes in touch 
with the rack. 

The problem is, to design the teeth on the end of 
the rack in such a manner that under all of the above­
mentioned conditions the gear wheel will engage 
promptly without any hitch, and in an absolutely cer­
tain manner. 

In the particular machine I refer to, there are some 
500 odd of these gear wheels advancing toward the 
rack during ,the entire running time of the machine. 
The gear wheels have to revolve against a resistance 
<1f about 300 pounds ; consequently, the engagement 
must be practical an«!.-certain. If anY, cm,e_ of,!lle gears 
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should fail to engage, the entire machine would be­
come a wreck. . After a long series of calculations and experiments, 
r have solved the' above problem, and the machine has 

'now· been running for three years nearly steadily in 
an entirely satisfactory manner. 

It lately occurred to me that this particular problem 
in mechanics may be of great interest to your read.�rs ; 
but thinking that possibly it may already be well 
known to a good many of them, I am writing this in 
advance, as possibly some of your readers may give 
another solution to the above problem than the one 
I worked out. CONSTANTINE SHUMAN. 

Philadelphia, Pa. 
. . . � .  

STEREOSCOPIC ILLUSION. 

To the Editor of the SCIENTIFIC AMERICAN : 
On page 320, issue of November 7th, 1908, Prof. 

Michaud begins a stereoscopic essay with "Some 
stereoscopic relief is usually perceived," etc. This is a 
fallacy ; all that he can see by the devices he explains 
is a heightened perspective effect, and no wise differ­
ent in kind, or quality of viSion, from what a good 
pair of eyes, and appreciative training of mind, can 
see in viewing a fine laiidscape painting ( or photo­
graph ) such as Church's "Heart of the Andes!' 

In the illustration, Fig. 1, there is an illusory effect, 
simulating stereoscopic, caused by variations and de­
fects in one of the two engravings-particularly in 
the background, which appears as a plane surface to 
the rear of the defects. The figure, books, flowers, 
etc., if the light is SUfficiently strong to cut out imagi­
nation, are pictured as a plane surface. 

I learned when young to make separate use of my 
eyes, which focus differently ; can shoot a rifle well 
with both eyes open, ignoring the vision of either at 
pleasure. Can add a long column of figures, begin 
witib one eye at the top, "switch off onto the other" 
eye on the way down, easily. 

I do ' not need a stereoscope to enjoy stereoscopic 
views, as I hold the view card before me a little too 
near, then adjust an eye to each, an'd carry the card 
to its due distance. I then have, as it were, three 
pictures in sight, the middle one made up of two 
superposed, a clear stereoscopic view, clearer in de­
tail than the others, which are fiat surfaced. I can 
then run my attention, easily, from one to another, 
note 'defects, scratches, etc., without losing the clear 
stereoscopic effect on the central one. 

Deland, Fla. ALFRED HOWARD, C.E. 
[Prof. Michaud's reply.-Stereoscopic effect is that 

impression which leads one to believe that the ob­
served relief is not produced-as in a drawing-by a 
combination of lines, lights, and shades, fl.gured on a 

flat surface, but is the result of the fact that the ob­
ject occupies the three dimensions of space. Such an 
impression and the consequent belief are easily pro­
duced in observers who look into the stereoscope for 
the first time, without knowing the real nature , of 
the object. It comes still more readily and is stronger 
when one looks, through a pinhole, at a distance of 
one or two inches, on the diagram published in the 
March 30th, 1907, issue of the . SCIENTIFIC AMERICAN. 
I refer Mr. Itoward to that diagram, which he has 
probably not seen. 

Stereoscopic relief is of course less apparent on the 
figure published in the November 7th, 1908, issue, and 
the reasons for the decrease ( absence of artificial dis­
tortion and great distance of photograph from the 
eye) are fully explained in the May 2nd, 1908, issue ; 
but, while weaker, that stereoscopic relief is no more 
illusory than that observed in the stereoscope. Mr. 
Howard believes that it should be attributed to vari­
ations and defects in one of the two photographs. 
The explanation is not plausible, as both photographs 
were made with one and the same negative, and will 
bear, from that point of view, the closest scrutiny . 
Moreover, the same impression of stereoscopic relief 
can be had with about the same intensity when a 
Single photograph is examined through one of the 
apparatus mentioned in the article. 

Few are the observers who can readily produce the 
parallelism of their optical axis, together with the 
,necessary convexity of their crystalline lenses, while 
looking directly at a pair of stereoscopic photographs. 
Those who can, get the impression of stereoscopic 
relief just as strong as with the stereoscope. Most 
of those who cannot, will obtain the desired result 
through the use of the double diaphragm described 
in the NQvember 7th, 1908, issue of the SCIENTIFIC 
AMERICAN.] 

The Current Supple _ent. 

The opening article of the current SUPPLEMENT, No. 
1736, is an illustrated description of the recently­
launched Hudson River steamboat "Robert Fulton." 
An instructive technological article is that which bears 
the title "Propeller Molding," and in which the ama­
teur molder is informed how he may cast a true screw 
propeller. The second and concluding installment of 
the summary of Edison'S inventions and their com­
mercial value to the world is presented. A rolling 
lift bridge across a river in Burma is described and 
illustrated. The strlicture is of particular interest, 
because the bridge was designed by American engi­
neers. The European oxygen industry is passing 
through a period of most . remarkable development. 
One of the processes which is in use is the invention 
of Claude, and is fully described and illustrated by 
our Berlin correspondent. Prof. Harold Wilson's re­
cent discourse on the electrical properties of flames, 
delivered before the Royal Institution, is summarized. 
M. Eiden writes on the sinking of the earth's crust, 
and explains how many of our geological changes have 
occurred. To the student of marine invertebrate biol­
ogy, there is perhaps no other group of lowly organ­
isms which presents a greater variety of exquisite 
forms or affords more bionomic interest than do the 
hydroid zoophytes with their offspring, the jelly fishes. 
This family is instructively described and illustrated 
by Mr. J. E. Bullen. A concise history of the whale 
indu,stry is given. Dr. Koerner contributes a valuable 
article. on the production of alcohol from cellulose. 
To look upon the wonderful and varied hues of the 
flowers that surround us, and not feel the desire to 
know something of the pigments that produce their 
colors, is well-nigh impossible. C. M. Broomall writes 
on the subject. 

Omclal Meteorological Su mmary, New York, N. Y., 

March, 1 909 • 

Atmospheric pressure : Highest, 30.45 ; lowest, 
29.06 ; mean, 29.83. Temperature : Highest, 66 ; date, 
10th ; lowest, 21 ; date, 5th ; mean of warmest day, 
52 ; date, 10th ; coolest day, 26 ; date, 5th ; mean of 
maximum for the month, 44.6 ; mean of minimum, 
32.0 ; absolute mean, 38.3 ; normal, 37.7 ; excess com­
pared with mean of 39 years, 0.6 . Warmest mean tem­
perature of March, 48, in 1903. Coldest mean, 29, in 
1872. Absolute maximum and minimum for this 
month for 39 years, 75 and 3. Average daily excess 
since January 1st, 3.2.  Precipitation : 3.19 ; greatest in 
24 hours, 1.66 ; date, 24th and 25th ; average of this 
month for 39 years, 4.01. Deficiency accumulated since 
January 1st, 0.74. Deficiency compared with aver­
age of 39 years, 0.82. Greatest March precipitation, 
7.90, in 1876 ; least, 1.19, in 1885. Snowfall, 4.1. Wind : 
prevailing direction, west; total movement, 12,344 
miles ; average velocity, 16.6 miles ; maximum velocity, 
60 miles per hour. Weather : Clear days, 12 ; partly 
cloudy, 10 ; cloudy, 9. In which 0.01 inch or more of 
precipitation occurred, 11. Fog ( dense) , 10th. 
Thunderstorms, 4th. 

. . . . .. 
Electrolytic ChloroCol'Dl. 

Chloroform is now produced by electrolysis of a so­
lution of 50 parts oJ crystallized calcium chloride 
( CaCl" 6 H,O ) in 100 parts of water, to which 0.6 

part of alcohol is added. The electromotive force used 
is 3 or 4 volts and the current density is % ampere 
per squar� inch. The solution is kept at a tempera, 
ture between 136 and 145.-J.eg. F. The chloroform dis· 
tills over and is condensed and collected. 



NEW TYPE OF SUB-SURFACE TORPEDO BOAT. 

When the torpedo boat first made its appearance, 
it was hailed as likely to produce a complete revolu­
tion in the principles of naval warfare. It was so 
swift, elusive, and deadly that it was supposed to 
hold the unwieldy warship at its mercy. Appearing 
as it did in the days of slow-firing guns, when shoot­
ing was very inaccurate, it was believed that the 
torpedo boat would be able, even in the daytime, to 
make a swift dash through the zone of gun-fire, and 
deliver the under-water blow before it was put out 

. of action. But the torpedo boat found its answer in 
the rapid-fire gun and the searchlight. Its old-time 
terror has vanished, and we now know · that its only 
chance to get in the fatal stroke will be at the close 
of a hard-fought engagement, when the rapid-fire guns 
have been dismantled, the personnel crippled, and the 
big ship is comparatively helpless against attack. 

The curious vessel which forms the subject of the 
accompanying illustration represents an attempt to 
produce a torpedo boat which can attack in broad day­
light and make a dash at the enemy, even after its 
own presence has been discovered. The vulnerability 
of the present type of destroyer lies in the fact that 
it is absolutely without armor protection, and, there­
fore, can be perforated by the smallest projectiles of 
the machine and rapid-fire guns of the enemy. A 
Jlingle one-pounder shell, passing through the light 
plating of the hull, might put a torpedo-boat

· 
destroyer 

out of commission, either by breaking some essential 
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hull structure ) a submerged torpedo-like body con­
taining the torpedoes, the motive power (in this case -
internal-combustion engines ) ,  and the supply of gaso­
line. The above-water portion of the boat is built 
on the cellular plan, being subdivided by a number of 
longitudinal and transverse bulkheads. The whole 
hull, as thus divided up, is packed with cellulose, 
which has the quality of swelling up in contact with 
water and so sealing any perforation which may be 
made by shells. In making an attack, the boat would 
be headed direct for the ship. and run at full speed. 
The exposed hull, of course, would be frequently struck 
and considerably torn up by the enemy's shell fire ; 
but the vitals of the ship, lying deep below the sur­
face of the water, would be comparatively safe from 
lllJury. It is expected that the craft would be able to 
hang together and take what was coming to it, until 
it got near enough to the ship to fire its torpedo. 

Congress has so far taken cognizance of the .design, 
that it has appropriated $22,500 for the purchase of a 
vessel of this type, if it should prove to be satisfactory 
on trial. The 25-kno.t vessel which we illustrate is 
the invention of Mr. Clarence L. Berger, of the Sub­
surface Torpedo-Boat Company. She is a much larger 
and more powerful vessel than the one contemplated 
in the government appropriation, to meet which the 
same company is now having · designed and built by 
Tams, Lemoine & Crane, of this city, a small 45-foot 
boat, of the same general character. The surface hull 
of the new boat will be modeled approximately on the 
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Of course, the one or two men who man such a 
craft will take their lives in theiy hands ; but the his­
tory of naval warfare shows that when deeds of dar­
ing that promise great results are to be achieved men 
of desperate courage are always available. 

,., . . . . 
New Test to Detect Traces oC Moisture. 

A new and delicate test for traces of moisture is 
based on the fact that the nearly colorless lead-potas­
sium iodide is partially decomposed by water, yellow 
lead iodide being set frce. Lead-potassium iodide is 
precipitated when 4 parts lead nitrate dissolved in 
15 parts water are mixed with 15 parts potassium 
iodide dissolved in 15 parts water. The dried pre­
cipitate is dissolved in 15 or 20 parts of acetone, again 
precipitated by adding water, washed with ether and 
dried in vacuo. The compound iodide, thus prepared, 
is nearly white, but becomes pale yellow on keeping. 

In tests for · moisture a 20 per cent solution of the 
salt in acetone is dropped on filter paper. The paper 
turns deep yellow rapidly on exposure to moist air, 
and instantly when breathed upon. Moistening with 
acetone reproduces the original . solution and destroys 
the color, so that the paper can be used repeatedly. 
In experiments with air dried by sulphuric acid of 
various strengths the moisture in air drawn from the 
outer atmosphere at 64� deg. F. and passed through 
78 per cent sulphuric acid was clearly detected, al­
though it corresponded to a vapor tension of only 0.3  
millimeter or little more than 1/100 inch. T o  detect 

The motive power and torpedoes are contained in the submerged, pear-shaped hull. The surface hull, which u. fiJled with cellulose, may be hit by shells without endangering the stability or stopping the boat. 

A smaller, 4o-foot boat, ot this type is now being built for trial by the government. 

part of the engine or steering gear, or even by severing 
a tube in the boilers. When we remember that each 

. of a warship's thirty or forty rapid-fire guns, ranging 
from the I-pounder to the 6-inch 100-pounder, will be 
raining shot upon the oncoming torpedo boat at the 
rate of from ten to twenty a minute, it can be under­
stood that attack by daylight or under the searchlight 
would be doomed to complete failure. 

Hencei the raison d'etre of the submarine, in which 
invisibility is. obtained by complete s.ubmergence of 
the boat beneath the surface of the water. That the 
submarine can torpedo a battles.hip with considerable 
accuracy, provided the s.hip is at anchor or is. moving 
s.lowly, has been proved in various. experimental trials ; 
but the usefulness. of the s.ubmarine is limited by its 
want of speed. In these days. of battleships. of 21 
knots. speed and armored cruisers of 25 knots speed, 
a submarine capable of steaming only 9 or 10 knots 
is of very doubtful value, except under certain condi­
tions of harbor defense. For attack in the open, for 
use in engagements on the high seas, it is absolutely 
necessary that the attacking submarine possess speed 
equal to and superior to that of the warship. 

The vessel which we illustrate is designed to com­
bine the under-water protection of the submarine with 
the speed of the surface torpedo boat. It consists of 
a surface hull of the general form of a torpedo boat 
or high·speed motor boat, below which is suspended 
and rigidly attached ( forI1fing, indeed, part of the · 

TWENTY-FIVE·KNOT SUB-SURFACE TORPEDO BOAT. 

lines of the racing motor boats designed by this firm 
of architects, of which the most famous is "Dixie II ,"  
which last year won the Harmsworth cup, and estab­
lished itself as the fastest boat of its class in the 
world. Below water the plating of the boat will be 
carried -down to form a sub-surface hull, .which will 
be approximately pear-shaped in cross section ; but, 
otherwise, will be similar in form to the Whitehead 
torpedo. At the head of this submerged section will 
be carried the enormously powerful charge of 1,000 
pounds of . gun-cotton, which is about six or seven 
times as much as is carried in an ordinary torpedo. 
Within the hull, back of the warhead, will be the 
internal combustion engines, tanks, propeller shaft, 
etc., and suitable connections from the motive power 
to the hull above. In the surface hull will .be a small 
conning tower, built of �·inch steel, within which the 
captain of the boat will have his station. The con­
tract speed is 15 knots an hour ; but it is not unlikely 
that 19 or 20 will be secured on trial. The boat will 
be its own torpedo ; that is to say, no independent 
torpedo will be fired, but she will herself be run right 
up to contact with the ship to be attacked. The theory 
of handling upon which she is designed, is that the 
operator will remain in the conning tower, steering 
by hand until he is near enough to the enemy to 
make sure of a hit, when he will lash the wheel, dive 
overboard, and leave the torpedo, for such it will be, 
to cover the last short dash by itself. 

water in liquids, the test paper is dried in a stream 
of dry air and the liquid is poured over it. The yel- . 
low coloration is produced instantly by commercial 
ether and "absolute" alcohol, dehydrated by the usual 
methods. Traces of water can be removed from alco­
hol by agitating it with solid lead-potassium iodide. 

. . . , .  
Artificial Camphor. 

An English patent granted by J. N. Goldsmith in 
1906 covers the following process · of making artificial 
camphor : 250 parts of bornyl-ethyl-ether or isobornyl­
methyl-ether, 7/10 part nitric acid of specific gravity 
1.42, and 500 parts of water are heated under an in­
verted condenser, so that a uniform evolution of red 
vapors occurs. The reaction is completed in about 
three hours. A portion of the oily mass which fioats 
on the liquid is then removed and shaken with water 
or lye. The oil is thus oxidized into solid camphor. 
The oxidation can be accelerated · by adding sulphuric 
acid, and the action of the nitric acid, in the first .part 
of the process, can be intensified by adding reducing 
substances, such as starch, molasses, or copper filings. 
The crude camphor is removed from the acid liquid 
and washed. It contains a by-product which gives it 
a yellowish color. When it is distilled with steam 
the greater part of the camphor passes over, leaving 
the impurities in the form of a brown oil. The dis­
tilled camphor is dissolved, and bleached with solution 
of caustic potash. 
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THE QUEENSBORO AND MANHArfAN BRIDGES ACROSS 

THE EAST RIVER. 
At half-past two on Tuesday, the 30th of March, 

1909, the great cantilever bridge across the East 
River at 59th Street, New York, was formally opened 
for public uSe, when Mayor McClellan accompanied 
by the Commissioner and Chief Engineer of the Bridge 
Department, and followed by members of the Queens­
boro Bri dge celebration committee, rode across the 
structure from the Manhattan terminus and back: in 
automobiles. 

Scientific American. 
We have so recently described the Queensboro 

Bridge ( see Engineering Number, December ' 5th, 
1908 ) ,  that it will be sufficient to recapitulate the 
principal features of this great engineering work. In 
the first place, it is notable as being the heaviest steel 
bridge ever erected, surpassing, in this respect, the 
great cantilever bridge across the Firth of Forth, 
Scotland. The Firth of Forth spans are longer, it is 
true, each being 1,710 feet in the clear ; but the greater 
weight of the Queensboro Bridge is explained by the 
great width of the floor system ; the two decks with 
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which it is provided ; and the unusually heavy loading 
for which it is designed. Thus, the 630-foot span across 
Blackwell's Island in the center of the river alone 
weighs 10,400 tons, or 16* tons to the lineal foot. 
Commencing from the Manhattan shore, th& bridge is 
made up of the following parts : An anchor span, 46S 
feet long ; a channel span of 1,182 feet ; the island span, 
across Blaokwell's Island, 632 feet long ; a 9&l-foot 
span over the east channel of the river, and a 459-foot 
anchor span on the Long Island shore. The total 
length of the. bridge, including approaches, is 8,600 

Pair of ('abIes with suspenders in place. Adjusting length of chord section to suspenders. 

Motor on top of frame drives the spur wheel, which carries a spool of wire. This wire Is wrapped, 
ul'on the cable under the tension of an adjustable brake. 

Wire-wrapping the 21�-inch cables. 

Floor system ; showing bottom chords and floorbeams. 

Note ou cable to left the saddleS which carry the suspender cables. Below Is seen the completed 
. 

portion of the roadway. 

Manhattan bridge from the Brooklyn tower, 

I 
I 

In bo'sun's chair painting suspenders. 
BUILDING THE MANHATTAN BRIDGE OVER THE EAST RIVER. 



feet. The maximum depth of the trusses at the tower!, 
is 185 feet ; and the bridge is 88 feet wide over all. 
Originally planned to carry a ' maximum congested 
live loading of 12,600 pounds to the foot, it was subse­
quently decided to add two additional elevated rail­
road tracks on the upper deck, and the congested 
loading was raised to 16,000 pounds to the foot. 
Anxiety regarding the structure, due to the fall of the 
Quebec Bridge, led to an investigation of its design, 
which showed that if it were completed on the amend­
ed plans, some of the members would be overstresf:led 
by from 25 to over 47 per cent. To bring the stresses 
down to a safe limit, the two additional tracks of the 
upper deck have been removed, and other heavy ma­
terial has been taken out of the bridge. Furthermore, 
the traffic will be run under strict police supervision, 
to prevent the accumulation of congested live load. 
The compression members and floor system of the 
bridge are built of ordinary commercial structur�l 
steel and the eye bars and tension members of nickel 
steel. The bridge was built by the overhang system, 
and in the whole cantilever structure, from abutment 
to abutment, there has been worked in a total of 
52,000 tons of steel. There is prQvision for four 
trolley tracks and one 34-foot roadway on the lower 
deck, and two rapid transit tracks and two 14-foot 
footwalks on the upper deck. The total cost was 
$20,000,000 and it has taken about seven years to build. 

CONSTRUCTING THE MANHATTAN BRIDGE. 

The work of completing the Manhattan suspension 
bridge, which is located about a quarter of a mile to 
the east of the Brooklyn Bridge, is progressing so 
rapidly that it will probably be completed by the 
close of the present year. In respect of its weight, 
strength, and carrying capacity, this is considerably 
the most important of the long-span suspension 
bridges. The length of the main span is 1,470 feet ; 
the side spans are each 725 feet in length ; and the 
total length of the bridge, including the approaches, 
is 6,855 feet. The width of the roadway over all is 
120 feet. The towers extend 322 feet above mean tWe 
water. Traffic will be , carried upon two decks, and 
the bridge will accommodate four rapid transit tracks, 
four surface tracks, one 35-foot roadway, and two ' 
ll-foot footwalks. Construction work was commenced 
in 1901, and, as we have said, it will be completed 
toward the close of 1909. 

One feature of the Manhattan Bridge which has 
attracted much attention and called for considerable 
comment is the apparently light construction, and 
the certainly light appearance of the towers. This is 
noticeable if they are compared with the niassive ma­
sonry towers of the adjoining Brooklyn Bridge, or 
the bulky and very inartistic towers of the Williams­
burg Bridge farther up the river. As a matter of 
fact, the Manhattan 'Bridge towers are of particularly 
strong and stiff construction. The weight is carried 
on four closed, plate-steel, box columns, which rise 
uninterruptedly from base to top. They are built of 
heavy plating, upon the cellular system, heavy trans­
verse diaphragms running throughout the full height of 
each tower, and aSSisting to give the required amount 
of cross sectional area of steel and the necessary stiff­
ness, to prevent distortion by buckling under the 
heavy loads imposed. To preserve the four legs in 
the true vertical pOSition and resist all tendency to 
displacement by wind pressure, the whole , of which 
on the full length of the bridge will be commu�icated 
to and must be resisted by the towers, each pair of 
legs is heavily braced together by transverse trussing. 
In addition to this, each pair of legs, as thus braced, 
is strongly tied together at the top, at the mid-height, 
and at the level of the floor system by massive truss­
ing and knee bracing. 

The great weight and capacity of the bridge is shown 
by the large size of the cables, which are 21JA, inches 
in diameter, as against 18%, inches in the WIlliams­
burg Bridge and 15,%, inches in the Brooklyn Bridge. 
The cross sectional area of each cable is 853 inches 
for the Manhattan cable ; 275 inches for the Williams­
burg cable, and 196 square inches for the Brooklyn 
cable ; so that the four Manhattan cables, in view of 
the superior quality of steel of which, the wires are 
made, have over double the carrying capacity of those 
of the Brooklyn Bridge. 

The accompanying photographs showing the erec­
tion of the floor of the bridge speak for themselves. 
The floor beams, stringers, and chord sections are 
brought by barge to the masonry piers on which the 
towers stand ; hoisted up to the floor level ; and run 
out on trolleys to the end of the finished work, where 
they are picked up by erecting derricks, swung out 
into place, and bolted to the suspenders. The sus­
penders are hung in sets of four from cast steel sad­
dles which are clamped to the cables overhead. At 
the end of each cable is a hollow threaded length of 
bolt, with a large nut for adjusting and carrying the 
floor system. The bridge is stiffened by four longi­
tudinal trusses, 45 feet in depth, which extend con­
tinuously from anchorage to anchorage. These trusses 
lie in the same vertical planes as the main cables, 
and at each panel point they are hung from the cables 
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by means of the four suspended cables above men­
tioned� the latter passing down below the bottom chord, 
and the proper adjustment of level being obtained by 
means of the threaded bolts and nuts. One of the 
illustrations shows a section of the bottom chord of the 
trusses being swung out and, ,adjusted in place. ' An­
other view shows the intersection of the transverse 
floor beams with the longitudinal chord sections, and 
also , the stringers which run longitudinally between 
the floor beams. The whole of this work is unusually 
heavy and strong. 

Attention is drawn to the fact that in the photo­
graph on the front page showing the whole of the 
bridge, the floor already built in place is curved in 
the opposite direction' to that which it will assume 
when the span is completed. This is due to the fact 
that the cable, being flexible, is pulled down below 
the catenary curve in that portion of it on which the 
load is hung, and straightened out and pulled above 
the curve in the unloaded portion in the center of the 
span. When the whole of the floor is built in place 
it will assume the graceful curve of equilibrium for 
which it was designed. 

. .  ' .  

A LIFE PRESERVER FOR BALLOONISTS. 

BY DR. ALFRED GRA-DENWITZ. 
Because of the remarkably rapid advance made of 

recent years in the conquest of the air, the adoption 
of proper safeguards against drowning has become 
imperative. In recent balloon races aeronauts were 

" 
Fig. I.-Car attached to balloon and Boats held to 

its side wall. 

deceived by fog and alighted on water. Only extra­
.ordinary skill and good luck saved them. Hence a 
competition for floating balloon baskets was insti­
tuted ,recently by the vice-president of the French 
Aero ClUb. As a makeshift German aeronauts have 
coated their baskets with cork. If a car so protected 
were to drop into the sea, the aeronaut would ' be 
compelled to stand in the water up to his hips, his 
safety being assured only as long as the lifting power 
of the gas sufficed to hold the car above water. 

A really practical floating balloon-basket , would be 
of oblong shape, the ratio of its length to the width 
being 2 to 1. It should consist of two substantial 
strata of wickerwork fastened together and having 
between them an intermediary layer of impervious 
material. A basket thus constructed would not leak. 

This deSign has been adopted by Mr. G. Kretsch­
mer ' of Berlin for the balloon car illustrated in Figs. 
1 and 2. The car is made up of two light wicker­
work baskets separated by an intermediary layer of 

Fig. 2.-Car disconnected from balloon and floats 
thl'own onto 

A LlFE PRESERVER FOB BALLOONISTS. 
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some impervious material. The upper metallic rim 
of the car is provided with fastening devices to which 
the ropes running up to the gas bag are attached. 
The car can be cast loose from the balloon by rotat­
ing the metallic rim and releasing the fastening 
devices at the very moment the car touches the 
water. 

Around the outside of the car are placed two semi­
circular floats of wood and waterproof cloth. Normal­
ly these floats are tied to the basket, as shown in Fig. 
1. They are, however, provided with suitable exten­
sible brackets and springs, so that, as soon as the 
rope is cut, they are instantly extended, as shown in 
Fig. 2.  There is also a special device for automati­
cally inflating the cloth half of each semicircular float 
and , for hermetically sealing the flexible air tubes 
extending from these to the basket. The safety of 
this new type of basket is primarily due to the re­
lease of the suspension ropes at one time. If they 
were cut off successively as usual, the unequal strain 
on the car might capsize it. 

• , .  I • 
AERONAUTICAL NOTES. 

A short time ago a ,  proposition was made by the 
proprietor of a Paris hostelry to have an alighting 
place for aeroplanes upon the roof of his hotel. The 
proprietor of the Hotel Astor, New York, is consider­
ing doing the same thing with the roof of his hotel. 
About 60,000 square feet of surface are available for 
this purpose. 

Austria and Italy have lately taken up the con­
struction of dirigible balloons " for military purposes. 
The former country will have two sizes, one having 
a capacity of 1,500 cubic meters ( 52,972 cubic feet) , 
and the other of 2,500 ( 88,287 cubic feet ) . Both are 
of the semi-rigid type constructed upon the designs 
of Dr. Raymond Nimfuhr, who is at present con­
structing models. Italy has ordered the construction 
of nearly a '  dozen airships similar to the successful ' 
dirigible built last year by Messrs. Croco and Rical­
doni. Russia has purchased the large Clement-Bayard 
dirigible and will probably order more airships of 
this , type in the near future. 

The latest prize , for aeroplanes to ' be offered in 
America is $100 for the machine which covers a dis­
tance of 500 meters in the shortest time- at the Morris 
Park race track of the Aeronautic Society, during 
the present year. The donor of this prize is Mr. 
Albert C. Triaca. In Germany the Opel firm has 
recently given $5,000 as Ii prize to be won by the 
first , German aviator who flies from Frankfort to 
Russelsheim and back ( about 25 miles ) at any time 
during the Frankfort AeronaUtical Exhibition which 
is to 'be held at Frankfort from June until October. 
Count Zeppelin is at the present time constructing a 
second new airship which is to be stationed at Frank­
fort during the exhibition, and is to be used for 
carrying passengers on Sightseeing flights to different 
parts of Germany. 

The first use this season of the Aeronautic Society's 
grounds at Morris Park will probably be made by the 
promoters of the automobile carnival, which is to be 
held in New York city the last week in April. It is 
proposed to hold an automobile gymkhana at the 
park on either the 24th or the 29th instant, and if 
possible to have an aeronautical demonstration Oi­
Bome kind also at the same time. The Aeronautic 
Society expects to have its first 1909 exhibition and 
mechanical flight demonstration as soon thereafter 
as possible-probably about the middle of May. At 
this time Glenn H. Curtiss-the flrst winner of the 
SCIENTIFIC AMERICAN Trophy-will make flights with 
the new aeroplane he is building tor the society. In 
order to have as complete an exhibit as possible or 
aeronautic development in America, the Society will 
be glad to hear from anyone who has a flying machine 
developed far enough to make demonstrations, or 
Who has anything novel or interesting to exhibit. 
Communications should be addressed to the secretary, 
Aeronautic Society, Morris Park, Westchester, New 
York. 

. ' .  . 
A Novel Automobile Transmission. 

The novel friction-cone transmission described in 
the article on the buggy-type automobile in our March 
20th issue was wrongly ascribed to the Simplo car. 
We take this opportunity of correcting the error and 
of stating that the transmission in question is pat­
ented by A. B. Cole and is used on the cars of the 
A. B. C. Motor Vehicle Manufacturing Company, of 
St. Louis, Mo., exclusively. 

,. I • • • 
Every driver should learn to start and stop a car 

slowly and deliberately, and to negotiate curves and 
corners with care. The desire to develop top speed 
immediately after starting the motor, the lack of fore­
sight which necessitates the urgent application of the 
emergency brakes, and the wish to cover grouhd rapid­
ly irresnective of the kind of road, do more damage in 
racking the car and destroying tires than all the other 
abuses to which the average car is subjected. 
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AN IMPROVED HOSE COUPLING. 
It is absolutely necessary that the pipe connections 

between the radiator and pump of an automobile be 
kept perfectly tight. Otherwise, whatever leakage ex­
ists will result in the introduction ' of air in the cool-

DtPROVED HOSE COUPLING. 

ing system which may cause air . locks and so com­
plete the stoppage of the flow. The ordinary hose 
couplings do not completely encircle the hose. When 
they are tightened up they . compress the under side 
of the hose, but dilate the upper part immediately 
under the adjusting screw. Hence; unless a very tight 
fit of hose is provided leakage will take place under 
the dilated part. To overcome this difficulty, the hose 
coupling illustrated in the accompanying engraving 
has been designed. It consists of a strip of brass 
which passes twice around the hose, thus completely 
encircling it even under the adjusting screw. In 
order to permit the two layers of the coupling to lie 
one on top of the other, the brass strip is cut away at 
the points A, Fig. 3, where one part passes through 
the other. Lugs B adjacent to these strips serve to 
keep the two layers of the coupling over each other. 
When this strip is applied to the liose it compresses 
it w ith an equal pressure at every point, overcoming 
the liability of leakage, and for this reason it is not 
necessary to have the hose fit so tightly that it can 
only with difficulty be forced on. The inventor of the 
device is Mr. Thomas B. Reid, of 132 Nassau Street, 
New York. 

. , . . . 
A NOVEL FRYING DEVICE. 

Pictured in the accompanying engraving is a cook­
ing utensil adapted to take the place of the common 
frying pan and which will prevent grease from being 
spattered over the Idtchen floor. . The utensil is formed 
with an outer pan, A, provided with lateral handles B 
and vertical handles O. Adapted to be placed within 
the pan A is a second pan D, which is formed with a 
bottom of wire netting. Hinged to the pan D at oppo­
site sides are two handles E each provided with a 
cover section F of wire netting. The cover sections 
are of such fomi as to completely close over the top 
of the pan D. Additional inner bottoms of wire net-

FRYING DEVICE. 

ting are provided as indicated at G. In use the lard 
or but.ter is placed in the pan A and set on the stove. 
The food may be placed in the pan D, after which the 
covers F are closed over the pan, which is then com­
pleteiy submerged in the boiling lard. Whenever de­
Sired the pan D may be lifted bodily out of the pan A 
by mt)ans of the handles E, or it may be raised out of 
the fat and supported on the pan A by swinging the 
handles E outward and hooking them over the handles 
O. The grease will then drain off through wire net­
ting bottom. It . will be understood that as the 
covers are adapted to hold the food below the hot 
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fat, it will be unnecessary to turn it and the food 
will be just as brown on top as on the under side. 
Whenever desired the inner bottom G may be used, 
which will permit the cook to remove the contents of 
the fryer without lifting the pan D off the pan A. A 
patent on this improved frying device has been se­
cured by Mr. Jacob Renner, of Rockville City, Iowa, 
P. O. Box 238. 

AN IMPROVED :&AT TRAP. 
A novel form of rat trap has recently been devised 

which is provided with dark runways leading to a 
bait room in which are trap-doors adapted to open 
under the weight of the rat and precipitate it in a 
receptacle containing water or an acid that will quick­
ly kill it. The inventor finds that rats do not care 
to frequent places which are exposed to light, and for 
this reason he has provided darkened runways of a 
special form which are attractive places for rats to 
collect in even when there is no bait in the bait room. 
Furthermore, the arrangement is such that when ths:l 
rat falls into the receptacle the trap doors swing 
back to their original position and prevent .any 
noise being heard by other rats that might be 
attracted to the trap. As illustrated in the ac­
companying engraving, the trap comprises a re­
ceptacle A with ' converging sides over which is 
placed a hood B, the latter being spaced from the re­
ceptacle to form the runways. The side walls of the 
receptacle A are provided with steps 0 which will per­
mit the rats to climb to the top of the trap and enter 
the bait room by way of the. openings D. The trap 
doors in this room are indicated at E. Above them 
is a series of hooks F on which the baittis hung. Each 
door E, at its inner end is further provided with a 
bait receptacle G. The interior of the receptacle A 
is filled with the water or acid which is to destroy the 
rats that are caught. At the bottom of the receptacle 
is a slideway - H which may be opened to permit of 
emptying the receptacle of the liquid and of the rats 

IMPROVED RAT TRAP. 

that have been caught. The operation of the trap is 
self-evident. Mr. M. Kaiser, of 2816 Bryant Avenue, 
San Francisco, Cal., lias secured a patent on this trap. 

. . . . .. 
A NEW RAILROAD SPIKE. 

With a view to preventing .a spike from being bent 
outward in the tie so that the head slips off the base 
of the rail, spikes have been invented which are pro­
vided with a spur at the rear side adapted to act as a 
brace for the main body of the spike. However, owing 
to the enormous pressure applied to the tie as the 
train passes over the rails, the tie is apt to be slightly 
bent between the shank and the spur, working the 
spur loose, and in this . manner tending to loosen the 
main spike. Furthermore, in spikes of this character 
the shearing effect is resisted almost entirely by the 
main spike and a slight bending of the spike causes a 
movement of the spur with respect to the body of 
the spike and a loosening of the spur. In order to 
overcome these difficulties a new form of spike has 
been invented which we illustrate herewith and which 
consists of two separate shanks A and B connected 
to the same head D. Furthermore, the bridge 0 that 
connects the two shanks is arranged to cut into the 
wood. The head is of such form that the spike may 
readily be withdrawn whenever desired. It will be ob­
served that the. shank adjacent to the rail is longer 
than the other one and that each shank terminates in 
a chisel-cutting edge of such form as to facilitate the 
driving of the spike into the tie. The bridge 0 con­
necting the shanks is formed with lit cutting edge 
adapted to sink into the wood. Lateral thrust on the 
spike is resisted not only by the area of both shanks, 
but also by that of the bridge portion O. The sub· 
stantially parallel sides of each shank render the de· 
vice less liable to work loose than if it were tapered 
throughout its length. Mr. George K. Hoff, 7800 
Frankford Avenue, PhiladelphiRt Pa'l has been granted 
a patent on this improved - ,pike, 

A SIMPLE DRAWER STOP.' 

The invention illustrated herewith consists of a 
stop of very simple form adapted to be used in co.nec· 
tion with the drawers of tables, desks, cabinets, 3Jld 
the like. The stop may readily be applied without 
the use of any speCial tool and without involving any 
changes in the construction of the drawer or adjacent 
parts. The stop prevents the drawer from being acci­
dentally pulled entirely ·out of the table or desk; alld 

A SIMPLE DRAWER STOP. 

fUrthermore, prevents papers or other contents of the 
drawer from slipping out at the rear. The device is 
formed of a single piece of wire so bent as to friction­
ally engage with and grip the upper edge of the rear 
wall of the drawer, and projecting upward sufficiently 
to strike the cross cleat or bar of the desk which lies 
directly above the opening into which the drawer ex­
tends. As shown in Fig. 2, the wire is bent double 
and comprises a body portion A, and an upwardly pro­
jecting part B. The wire at one side is bent to form a 
downwardly·extending jaw 0, while the ends of the 
wire are bent down to form the jaws D. The edge 
of the drawer is gripped between the jaws '0 and D, 
while the part B is adapted to engage the stop bar. 
In the case of a fiat top table in which there is no 
cleat or stop bar above the drawer, the drawer stop 
may be secured to the side of the drawer. In this 
case the modified form shown in Fig. 3· is preferred, 
as it has no upwardly-projecting part B. The body A 
of the drawer stop assists in holding down the con­
tents of the drawer at the rear end thereof. Mr. 
William C. Heaney, of 802 Wells Fargo Building, Port­
land, Ore. , has patented this drawer stop. 

. ' . '  . 
Helium' In Rocks. 

R. J. Strutt has found in numerous rocks helium 
in quantities which bear definite relations to the pro­
portion of radio-active ingredients. He inferred that 
helium, being the final product of the radio-active 
transformation, must be present in quantity propor­
tional to the age of the rock. In order to test this 
theory Strutt selected for ·examination a series of 
similar materials of very different ages and contain­
ing radio-active ingredients, namely, the phosphatic 
concretions derived from bone, which are found in 
many Pliocene and older strata. All of this_ material 
was found to possess much stronger radio·activity 

RAILROAD SPIKE. 

than is exhibited by ordinary rocks, and all of it 
yielded more or less helium, and uranium. From the 
proportion between the helium and the uranium Strutt 
estimated the time required for the accumulatiou. of 
the former, or in other words, the age of the stratum. 
This age was found to be 225,000 years for the Eng· 
lish Pliocene or late Tertiary, 3,080,000 years for the 
upper green sand of the Cretaceous period, 3,950,000 
years for t�e lower green sand, and 141,000,000 years 
for the hematite which covers the limestone of the 
Carboniferous. Of course, these figures, as Strutt ob­
serves, are only provisional estimates. 
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Collar stuffing machine, horse, W. B. Estes 916,543 Column turning machine bearing, J. Buffe-len . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 6,942 Concrete block mold, W. H. �'aulkner , . . . .  916,689 Concrete construction, reinforced, G. A. Masters . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  916,748 Condenser support, steam, L. R. Alberger . 916,404 

NON-REFILLABLE B OTTLE.-A. A. JOHN­
SON, New York, N. Y. The improvement per­
tains to n on-refillable bottles, and the object 
is to produce a bottle of very simple construc­
tion which can be constructed without the em­
ployment of metal parts or complicated valves, 
but which will operate effectively to prevent 
the refilling of the bottle. 

P A T E N T S  Wood Working Machlne. Conductor, armored, G. A. Lutz . ,  . . . . . .  , . .  916,741 
Thef are suitable for all kinds of i Conduit coupling, R. M. Thomas . . • . . • . . . .  91 6,937 
rippmg, cross-cuttinJr. mitering, bOT- , Conduit flexible G A Lutz ' . 916 7421 
���: ��f��g:8�����N��t��g, I" Contain�r, M. D. Port�r . • . .  : : : : : : : : : : : . : 916:485 

INVENTORS are Invited to commnuicate with 
Muun & Co., 361 Broadway, � ew York. or 
62" F Street. \l'ashington. D. C., lu regard 
to securing valid patent protection for tbeir in­
ventions. Trade-Marks and Copyrill'hts 
registered. D esign .Patents and Foreign 
.Patents secured. 

THE SENECA. FALLS lIIFG. CO. 1i1�;j"::; Controller, H. W, Cheney . • . . . . . . . . • . . . .  91 6, 843 
695 w te "t S F 11 N Y i Cooler, V. J. Metzger . . . . . . . . . . . . . . . . . . . .  916,749 
__ ._'_o-.:..,_en_e_c._.�,,_._.-=� _______ �____ COPYi;�J!�:iScail�htoP�e::i!�o\����S J.rrL���g 916, 730 

TILE.-J. A. McKEE, Jeffersonville, Ind. E ngi ne a nd Foot Lathes Corset protector and hose SUpporter, com-bined, J. Linhardt . . . . . . . . . . . . . . . . . . . .  916. 133 
This in ven tion provides a form of joint or 
fastening means for the abutting ends of drain 
tile sections. Two semi-circular sections of 
concrete or the like are provided each with a 
metallic reinforce and the ends of the rein­
forcing members extend beyond the concrete 
sections and are provided with clamping bolts 
or other suitable fastening means for drawing 
the semi-circular sections. 

M A C H I N E  SHO .. O UTFITS, TOOLS A N D  Cotton seed huller, C. A. Chandler • . • . . . .  916,913 
S U  .... L I ES. BEST M ATE R I A LS. BEST Cotton thinner, J. ll'loyd . . . . . . • . . . . . . . . • .  916,431 

We nudertake all Patent. Trade-Mark and 
Copyright Practice. both before the Patent 

Office and the Courts. and we have special faclll· 
ties for handling Inf'rinll'ement and other snits In 
Federal and State jurisdictions. 

W O R K M A N S H I ... CATA LOG U E  F R E E  Cotton topper, J. ll' .  Thomas . . . . . . . . . . . .  916,628 
SEBASTIAN LATHE CO . .  1 2 0  Culvert St., Cincinnati .  O. Coupling. See Car and hose . coupl!ng. 

Hard_are. 

ATTACHMENT FOR THE JAWS OF VISES. 
-D. E. SHANKLAND and O. F. BROWN, White­
criver, Colo. The false grip jaws wil l  incase 
the fixed jaws of a metal vise, be detachable 
therefrom and hold the bodies of bolts, rods 
of metal either round or angular, and also 
grip and hold the toe calks of horse shoes or 
like objects without injury thereto, and aid to I 
give correct shape to the gripped angular 
calks. 

DOOR-STOP.-R. R. SNOWDEN, Houston, 
Texas. The door-stop will operate efficiently 
to hold the door against closing, and is con­
structed in such a way as to facilitate the 
adjustment of the device to the edge of the 
door. In case the door is moved beyond the 
lIsual position on the stop, the stop will then 
operate as a resilient buffer to limit the fur­
ther movement of the door. 

Heating and Lighting. 

A Free Opinion as to . the probable patenta­
bility of an Invention will be readily given to any Inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communicatiolls are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Every patent secnred throngh ns receives 

special notice in the Scientific American. 

Ours i. the Oldest agency for securing patents ; 
it was established over sixty years ago. 

M U N N  & CO. ,  36 1 Broadway, New York 
Branch Office, 6 2 6  F St • •  Wash ington, D.  C, 

INDEX OP INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

March 30, 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 li.t abont ·copies of these patent�.] 

Actuating mechanism, Pearson & Seward . .  916,775 Adding machine, D. B. Benton . . . . . . . . . . . 916,411 Adding machine, G. N. Hinchman . . . . . . . .  916,445 Addressing machine, D. Gestetner . . . . . . . . . 916,434 Agricultural implement, J. Horinek . . . . . . . . 916,868 Air accumUlator, W. F. Merryman . . . • . . . .  916,886 Air brake hose, device for coupling, un­coupling, and manipulating, C. Geisking 916,858 Air brake retaining valve, automatic, J. M. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,669 

Veeder Counters 
to register reciprocating movements or revolu­tions. Cut full size. 

Booklet Free. 
VEEDER MFG, CO. 18 Sargeant St" Hartford, Conn. Oyclometers, Odmnete·rs. Tachometer.. Oounters and Jiline Casting •• Represented In Great Britain by Messfl. MARKT &; Co., Ltd., 6 City Road, lflnshlll'7 Square, London, E. C., England. 

of Wood and Metal Workel'S, witb­out steam power, equipped with 
BA R N E S '  FOOT P O W E R  
M AC H I N E R y  ___ _ allow lower bids on jobs, and give greater profit on the work. MachInes sent on trial if desired. Oatalog Free. 

W. F do. J O H N  B A R N E S  CO. Established 1872. 
1 99 9  R U B Y  ST. ROCK�ORD.  I LL. 

A Home=rlade 1 00=Mile 
Wireless Telegraph Set 
Read SCIENTIFIC AMERICAN !1C'PPLEMENT 1605 for a tborough, ciear description, by A. Frederick Collms, or 

���������c;����:t: 19v-�i!��i��l������r�&� °t��� 
PrICe 10 cents by mail. Order frum your newsdealer of from . 

MUNN & C O. ,  361 Broad way, New York 

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

Crank pin turning machine, W. E. Anderson 916,646 Crate, foldilIg, L. P. Cox . . . . . . • . . . . . . . . .  916,848 Crates and other packages, cushioning dl'-vice for, Steinbuch & Kaufmnnll . . . . . .  916,800 Cutter head, E. ll'. Beugler . . • . . . . . . . . . . .  916,527 Cutter sharpening device, milling, l{link & Herzog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916, 452 Cylinder horse, glass, L. A. Thornburg . . . .  91 6. 504 Cylinder horse, glass, E. V. Wurts . . . . . . .  916,518 Dental instrument, Gallagher & Dutcber . .  9 1 6 . 856 Dispensing receptacle, n. R. Ricketts . . . . .  916,783 Display rack for rugs, G. W. & P. Shin-die bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916.496 Dock, pneutIlatic floating, J.  Loffelholz . . . .  916,736 Door controlling device, Kush & Webber . .  91 6,455 Door lock, A. Schoenman . . . . . . . . . . . . . . . .  916,610 Door lock, sliding, R. C. Baldwin . . . . . . .  916,826 Door, safe and vault, H. D. Hibbard . . . . .  916.444 boor I!Iprihg hinge attachment, lavatory, 
m. Bommer . . . . . . . . . . . . . . . . . . . . . . . . .  , Door stop, C. m. Lamb . . . . . . . . . . . . . . . . .  . nove tailing machine, Holzscbeiter & Begi .  Drag, J. H. Manker . . . . . . . . . . . . . . . . . . . .  . Draw string' bag, F. ThompRon . . . . . . . . .  . brier furnace, C. O . & E. E. Billow . . . . .  . Drill press, C. .T. Simmons . . . . . . . . . . . . .  . Drum, ear, A. O. Leonard . . . . . . . . . . . . . .  . Drum for hoisting mechanisms, etc . ,  J. R. 

916,662 
916,457 
916, 555 
91 6,745 
9J6.802 
916,658 
916,621 
916,566 

McGiffert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 6,581 Drying apparatus, Griffin & Tucker . . . . . . .  916,437 Dumb-bell, B. S. Whitney . . . . . . . . . . . . . . .  916,813 Dust receiver. S .  W. Ogdm . . . . . . . . . . . . .  91 6,767 Electric conductor, vapor, O. O. l{ruh .. . . .  916,879 Electric conduits, etc. , hooded connector fat, A. McMurtrie . . . . . . . . . . . . . . . . . . . 916.932 Electric fire alarm, autotIlatic , E. Johnson 916.71 1 Electric furnace, C. W. F. Gorren . . . . . .  916,548 Electric igniter for gas engines, 1. B. Reed 91 6, 595 Elpctric machine, dynamo, D. Hall . . . . . .  91 6,928 Electric wire or conductor support, C. C. Gould . . . . . . . . . . . . . . . . . . . . . . , . . . .  , . . . .  916,435 Electrical box coupling, R. M. Thomas . . .  916,938 Electrical circuit breaking and making de-vice for telegraphic purposes, C. E. Davies . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  916,918 Electrical circuit controller, H. W. Eich-baum . . . . . . . . . . .  , . . . . . . . . . .  , . . . . .  , . . . .  916,958 Electrical conduits, etc . ,  connecting device for, A. McMurtrie . . . . . . . . . . . . . . . . . . .  916,931 Electrical connecting device, E. A. Colby . 916, 844 Electromagnetic wa"'e receiver, R. A. Fes-senden . . .  , . . .  , . . . . . . . . . . . . . . . . . . . . . . .  916,429 Elevator brake controlling device, W. H. C, Brenner . . .  , . .  , . . . . . . . . . . . . . . . . . . . .  916,835 

OI L-BURNER.-J. W. PIPPIN, Brownwood, 
Texas. In operation, the tanks tieing supplied 
with oil and water respectively, oil is admitted 
to the pan and ignited. The heat will soon 
generate steam which will pass into the steam 
dome, whence the dry steam passes to the 
atomizer, spraying the oil from the heater 
onto the spreader. The excess steam passes 
through the heater, heating the oil therein, 
in its passage, and discharges through the dis­
charge pi�e. Air compressor, L. A. Gates • . . • • . . . . . . . .  916,857 Air ship, O. J. Laisy . . . . . . . . . . . . . . . . . . . . 916,456 

Elevator hatchway, flush, H. Rowntree . . .  916,607 Engine adjustable hitching tongue, traction, 
A p1111l that surpa .... anything on the market. E. L, Allen . .  , . . . . . . . . . . . . . . . . . . . . . . .  916,824 
Price $2.50 each. Circular on request. Engine governor, marine, Themke & La Air treatment apparatus, fresh, L. P. Leon-

Honsehold Utmtles. ard . . . . . . . .  . .  . .  . . . . .  . . . . . . . . . . . . . . . . .  916,567 Aluminous materials and products thereof, MONTGOMERY & CO. 
Force . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  916;627 Envelop, Rhoades & Swann . . . . . . . . . . . . . . 916,597 Envelop, collapsible parcel, A. Thompson . .  91 6,503 

New York City Fastening device, Hocquard & Beach . . . . . .  916,706 ---------------------- Faucet, C. A. Pride . , . . . . . . . . . . . . . . . . . . .  916, 591 
WATER-CLOSET CABINET FOR INFANTS. treating, A. C. Higgins . . . . . . . . . . . . . .  916, 866 

-G. JOHNSON, Kaleva, Mich. The invention !::l:���{��i ���ar�����o;;�s�e ����o�iti;';': 916,590 
relates to an infant's cabinet or closet and Z. Hotta . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,869 
the object is to produce a constrtlction which ��t?,;:;g�il�y �iG�I�. c����� �: . . �: . ����� : : :  ���:r� Yo 0 Faucet, automatic, A. P. Tallmadge . . . . . .  916, 499 

'f�t,�����tfu,� ur wn Fence post, E. E. Metcalf . . . . . . . . . . . . . . .  916,470 ::: book. newspaper. Pre8s $5. Ff'nce structure, L. Borth • . . . . . . . . . . . . . .  916,834 money. Print for others, File, S. S. Kurtz . . .  � . . . . . . . . . . . . . .  916,565 will enable the infant to support his body in Barrel head, 1. Francis . . . . . . . . . . . . . . . . . .  916, 854 
an easy position while he is seated. A tray ����ela:Jag�s?�ciitt����en;i�' J: .:,,'�,I���� : : :  m:�� easy. rule� sent. Write fac- Filter distribUting machine, closed, '  H. W. 

TuEP�iV8�����;'ie�13!,P�o':���!�t. Blaisdell, reissue . . . . . . . . . . . . . . . . . . . . .  12,932 
provides a rest or gua.rd for the infant to Bathing suit, �'. E. Lilledahl . . . . . . . . . . . .  916,731 Fire escape, O. D. Alspach . . . . . . . . . . . . . .  916. 825 

lean forward upon, and on which toys may be Battery plate, secondary, W. Morrison . . . .  916,576 A Bed pan, A. Henhapl . . . . . . . . . . . . . . . . . . . .  916,864 
placed. Bed, wall, J. H. Edmonds . . . . . . . . . . . . . . .  916,923 

H A N DY 
Fire escape, automatic, H. P. young . . . . .  916.823 

LITTLE TOOL ::��a���le�:le8�' L�fre;tz ����� . .  : : : : : : : : : : :  ���:��g -Fish screen, self cleaning, Maycock & Av-FIREPLACE-GUARD.-J. A. AUTRY, Pine- Belt tightening device, O. E. Shafer . . . . . .  916,619 

�"" " '" 
Is our Rule Clamp No. 299 used to clamp two steel rules together-€nd to end-In ex· tension. Rules may be of 
.ame or different widths np to H4 inches. Of 8pecial value to mechanics having tool chests 
1llIl811er than 12 incbes. 

grove, Miss. In this case the invention is a I ������g ��:t'K��aJf;'g R���;d: " " " " " ' "  916,486 

skeleton guard applied in front of fireplaces Boat and propeller mechanism, F. E. Cook 916,846 
and open grates to prevent children falling ��fl�r s:��;:ace�' l' M�a�:;;,�;,;; ' : : : : : : : : : : :  m:g:� 
into the fire. A wooden bar serves as a pro- Book holder, M. Trimble • . . . . . . . . . . . . . . .  916,901 
tector for an adjacent bar, and does not Boot and shoe arch prop, G. P. Ka�o, Sr . .  916,715 
become heated sufficiently to become ignited Boot�e:l�d o��oe��a:::.ac�ln�a�r�r .��'.S�.'�� . .  ��: 916,924 
and therefore n ot heated enough to burn a Bottle casing and closure, D. A. Williams 916,815 
child as much as the metal guard bars. Bottle fill.in" apparat�s, W. L. El,lingwood 916,425 

__ " • 4 0111O!:t l _  " ; "" ,, ,W 
Price aOc. a pair 

Send :for 232 paiJe catalog No. 1S-B. 
THE L. S. STARRETT co., Athol, Mal!8., U. S. A. 

Bottle fimshmg machllle, '1'. M. Richards . .  916,598 
KITCHEN SINK COVER.-ADAM GIFFEN Bottle, non-refillable, C. Hansen . . . . . . . . . . .  91 6,701 

DE 'IAREST, 216 West 22nd Street, New Bottle seal and closure, D. A. Williams . . 916,814 
A L C O H O L I S M  
For allaying the feverish desire for drink, and in sustaining those who wish to :give up tht! liquor habit 1> Box filling machines, carrier for, A. B. 

York. The device is in the form of a tray Calkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,66'1' EARL'S ANTOL TR EATMENT 
which may be placed on the kitchen sink to Boxes, machine for cutting finger notcbes 

' k  Tw I in, F. R. Harris . . . . . . . . . . . . . . . . . . . . .  916,442 
is daily rereivinJ! the grateful tes�ony of tholkl whom it has benefitted. ]'Ii 0 absence from business, no inconvenient conditions or bad aftel effects. Correspondence strictly confidential. '],he Cost h Very Moderate. Write at Ollce for free booklet. 

support dishpans and the II e. 0 arge Brake, W. H. Balch . . . . . . . . . . . . . . . . . . . . .  916,90S 
openings are formed in the tray directly Brake hanger, C. H. Knobbs . . . . . . . . . . . . .  916,453 Bread and cake box, J. L. Le Munyon . . . .  916,729 
under the faucets, so that when the water Is Brick pressing die, C. E. Simpson . . . . . . . .  916,796 
turned on, it will pass through without spat- Briquet machine, D. E. Bangs . . . . . . . . . . . .  916. 827 John C, Earl. 256 Gates Av., Montclair, N. J, Sole Agent for U. �. A. Rnd Canada 
t · I th ,' Il lstrated notice of this Rink Broom binder, A. Seaholm . . . . . . . . . . . . . . .  916,�!l3 ermg. n e I Brush, electrical contact, H. K. Sandell . . .  916,789 
cover published in the SCIENTIFIC AMERICAN, Buffing machine, H . . J. Brewer . . . . . . . . . . . .  916,665 

----y PA EN 
-
S March 27th, 1909, Mr. Demarest's address Building Hock, Moostman & Grant . . . . . . . .  916,756 '  I t our T T 

was wrongly alven as 216 West 26th Street. Butter cutter, F .. G. Kapelman . . . . . . . . . . .  91 6,714 ncorpora e and BUSINESS '" Butter pat formmg machine, I .  Scott . . . . .  916,612 · • ARIZONA Buttons, machine for the manufacture of, m • 

Prhne Movers and Their A.ccessorles. 
ROTARY ENGINE.-J. J. TANNER, Clover, 

Utah. The design of the Inventor is to pro­
vide a rotary engine which may be easily re­
versed so as to run in either direction and 
which engine also embodies such features of 
construction as to allow it to be used as a 
brake when employed on a locomotive and 
going down hill. 

Ran_ays and Their A.ecessorles. 
DOOR FOR GRAIN-CARS.-LILLIE DIMICK, 

South Whitley, Ind. Broadly stated, this In: 
vention consists of a series of plates which 
are pivoted together so as to be movable with 
each other; and arranged in vertical position, 
and connected with transverse springs in such 
manner that their lower edges are held in 
close contact with the floor of the car when 
depressed hy the load therein. 

Pertaining to Vehicles. 

ELECTR IC:\.LLY - PROPELLED ROAD-VE-
HI CLE.-H. DUCASSE, 17 Rue Jean Goujon , 
Paris, France. The motor in this case has a 
fixed and rigid support upon the rear axle of 
the vehicle which support may also serve as 
the fixed point of attachment for the brake 
strap. The motor is absolutely independent 
of the frame, and thus preventing the vibra­
tions of the motor in working and those due 
to inequalities of the ground being transmitted 
to the vehicle. 

A. Prym . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,593 Laws the most liberal Expense the least. Hold meetings. transact Cable tightening device , · C. Kramer . . . . . . . 916,721 business anywhere. Blanks. By-Laws and forms for making stock Cake former, A. Fredrickson . . . . . . . . . . . . . 916, 855 full-paid for cash, property or services, free, President Stoddard, Cake icing machine, J. H. Mitchell . . . . . . .  9113,753 FORM ER SECRETARY OF ARIZONA, resident agent for Calcium carbid, process and apparatus for many thousand companies . Reference: Any bank in Arizona making, J. S. Seymour . . . . . . . . . . . . . .  916, 495 Calculator, F. J .. Kristofek . . . . . . . . . . . . . . .  916,563 Calendar standard, desk, F. A. Hale . . . . . .  916,550 Cam, _ H. Hartt . . . . . . . . . . . . . . . . . . . . . . . . . .  916,702 Canning apparatus, W. N . ,  C. V., & L. L. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916, 837 Car and hose coup\.!ng, ill. Myers . . . . . . . . . .  916,759 Car control apparatus, railway, J. B. At-wood . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,405 Car couplings, centering mechanism for radially-movable, R. D. Gallagher, Jr . .  91 6,946 Car door fastener. C .  L. Troon . . . . . . . . . .  916. 804 Car, dump, H. Pries . . . . . . . . . . . . . . . . . . . . .  916,592 Car fender. A. Doss . . . . . . . . . . . . . . . . . . . . .  91 6.540 Car fender, ll'. A. Seeley . . . . . . . . . . . . . . . .  916,892 Car headlight, W. S. Waltz . . . . . . . . . . . . .  916,6�9 Car location indicator, E. & G. Hagstrom . 91(;),549 Car system, overhead electrical , G. Heinf'-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916, 863 Car tilting device, cinder. R. C. Veitch . . . .  916,636 Car underframe, H. M. PHager . . . . . . . . . . 916,586 

STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 

Gas, Gasoline and 
Oil Engines 
Including Producer Gas Plants 

By GARDNER D. HISCOX, M. E. 
Sixteenth Edition, Revised, Enlarged and Reset. 

Size 6% x 9 %  inches. 442 pages. 351 
illustrations. Price $2. 50 postpaid Carbon , filament, and making same, W. R. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,905 

T
HIS new revised and enlarged edition is a com-Carbureter, R. L. Looby . . . . . . . . . . . . . . . . . .  91 6.465 plete, comprehensive and tho 'oughly up-to-Card and calendar, score·, F. J. Kristofek . 916,564 date work, treating fully on the construction� Card. pictorial post, K. Munstt:,'r . . . . . . . .  916,475 installation, operation and maintenance ot Carriage storrnhood. liaby, B. W. Grov('T . 916,439 gas, gasoline, kerosene and crude petroleum engines. Carriage top valance, I. O. & H. N. Bauer 916,526 It treats on the theory of gas, gasoline and oil Ca ttle. compound for dipping, R. A. Wy- engines as designed and manufactured in the land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 916. 51 9  United States, ' for stationary, marine and vehicle Ceiling plate. adjustable hingpd, R. Lewers 91 6. 568 power, together wit", their care and running. Cement building block, Everett & AHhcraft 916.687 I . . . .  . . '1 d . Cereals, conditioning wet, R. W. Jpssup . . . 916, 448 E ectnc lgmtlOn by mduchon COl an Jump spark 

Chair and table combinpd, H. C. Towne . .  916,631 are fully explained and illustrated. Valuable in­
Ch ' t R E M  I h 916 474 formation on the tpsting for economy and power 
Ch���eYCol�f�r &: Marti� c�. : . .  : : : : : : : :  : : : :  91 6 :845 and· the erection of power plants is also included. Cigar band, J. H. & C. A. Charbeneau . . . .  916,672 The special information on producer and suction Cipher code system, W. J. Roussel . . . . . . .  916,606 gases cannot fail to prove of value to all interested Circulating system, T. E. Warren . . . . . . . .  916.R1 0 in the generation of producer gas and its ntilization Clevis, J. R. Cousins . . . . . . . . . . . . . . . . . . . .  916, R47 in !l'as engines. A list of the leading gas and oil Closet seat, W. L. Heap . . . . . . . . . . . . . . . . .  91 6. 55� engme manufacturers in the United States and Clothes line holder, H.  G. Schreiner . . . . . .  91 6,790 Canada. with their addresses, is included. as well as Clutch, friction, H. Druschel . . . . . . . . . . . .  ! H 6 . 6Q.2 a list of United States patents issued on tras, gaso-

NOTE -Copies of any of these patents will COCk ,  gas, J. E. Murch . . . . . . . . . . . . . . . . . .  91 6 .954 line and oil engines and their adjnncts from ,875 
be furnished by Munn 8. Co. for ten cents each. l gg?;::cO;'����le'i[ ::;�������,MC. LF. SB������t ���:��� to date

. 
Please state the name of the patentee, title of .  Coin holder, A. T. Ballenger . . . . . . . . . . . .  91 6 . 652 1 MUNN & COMPANY, Publishers 
the invention, and date of this paper. I ggll:�si:l:y,boii'. F:Ei:a:in':Jd� . : : : : : : : : : : : : :  ���:� I 361 Broadway, New York 

erett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,570 Fishing appliance, E. Schildbach . . . . . . . . .  916, 8V1 Fishing reel, L. D. Jordan . . . . . . . . . . . . . . .  916,712 Flash light apparatus, photographic, T. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,894 Fluid pressure engine, W. T. Lewis . . . . . .  916,463 Flushing device, P. F. Murphy . . . . . . . . . .  91 6,758 Fly screen , L. M. Tully . . . . . . . . . . . . . . . . .  916,632 Flying machine, M. Strzelecki. . . . . . . . . . . . .  916,626 Folding box, J. Gumperz . . . . . . . . . . . . . . . . .  916,698 Friction device, L. H. Broome . . . . . . . . . . .  916,528 Fruit grader, W. C. Anderson . . . . . . . . . .  916.647 Fumigating apparatus, C. E. l\fcF'adden . . .  916,762 Furnace arrangement, tempering, J. B. Nau 916,477 Gage and jointer, combined raker, A. Champeau . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,670 Garment hanger and protector, F. W. Mer-rill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916, 571 Garment supporter, J . G. Morrill . . . . . . . .  916,472 Gas burner, electric hand lighting, A. .T. 

I 
Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,776 Gas lighter, automatic, J. C. Landes . . . . . 91 6,459 Gas pressure regulator, R. A. Doane . . . . . .  916, 943 {jas producer, G. C. Ij"'. Vater . . . . . . . . . . . . 916, 800 Gas scrubber, E. F. Lloyd . . . . . . . . . . . . . . .  916,464 Gasket or packing, C. H. Van Nostrand . .  916,805 Gate, E. W. Vest . . . . . . . . . . . . . . . . . . . . . . .  916,807 Gate, G. W. Hurst . . . . . . . . . . . . . . . . . . . . .  91 6, 873 Gate, swinging, W. Stewart, Jr. . . . . . . . .  916, 801 Gearing, E. B. Zook . . . . . . . . . . . . . . . . . . . . .  916,521 Geographic mathematical apparatus, C. A. Iffert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 916,874 Glass articles , . fire glazing or finif;lhing of, M. Cummllls . . . . . . . . . . . . . . . . . . . . . . . . .  91 6 959 ,Glass conveying and stacking machine, R. ' 
L. Frink . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916 945 Glass grinding apparatus, plate; Spachtholz ' 
& Wingerson . . . . . . . . . . . . . . . . . . . . . . . . .  916 935 Glass, ornamenting, W. G. "Tilliams . . . . . .  91 6:516 Glass tiles, preSSing, W. L. MooliPy . . . . . . .  961 , 574 Glucose, manufacture of, C. B. Duryea . . .  916,684 Glucose, treating, H. A. Hughes . . . . . . . . . .  916,558 Gold at the bottom� ?f flowing streams, ap-paratus for llillllllg, L. F. Gilman . . . .  916, 859 Gong ringing device, elpctrically opera ted single or vibratory, N. Fallek . . . . . . . .  916 688 Grain cleaner, centrifugal, F. Muller . . . . . .  916;757 Grain weighing machine, A. Oppermann . .  91 6. 582 Grate bar, water cooled, P. G. Schmidt . . .  91 6.609 Grinding mill, A . Ruhland . . . . . . . . . . . . . . . . 916.786 Gnp wh�el, B. V. Bigham . . . . . . . . . . . . . .  916.006 GymnastIC work, apparatus for, W. 1)('1-

Hairm���l ��d' 'c'o�b: ' ���biI;�d: · ii.· 'F�d�� : :  g}g:�g Ham salter, F. Hachmann . . . . . . . . . . . . . . .  916 441 Hammock, A. Wilsch . . . . . . . . . . . . . . . . . . .  916:517 Hanger. See Brake hang �r. Harness, W. S. Ringstaff' . . . . . . . . . . . . . . . .  916,599 Harness an� vehicle releaSing device, W. H. DaVIS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 6,4211 Harrow riding attachment. hI. Eisple . . . . 916�850 Harrow transport and dod crusher eom-bined, A. C. New('om(>l' . . . . . . : : . . . . . .  916,478 Harrows, adjustable evener for, J. C. J ur-dan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m 6 , 560 Harvester, cotton , E. Ackors . .  _ . . . . . . . . . . . .  916,522 Harvester �'ack chute attachment" J. lIa1'-tyn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,884 Heating system, J. D. Jones . . . . . . . . . . . . .  916.559 Hf'el nailing machine, A. Godfrpy . . . . . . . . .  916.948 Hinge, B. J. Aurand . . . . . . . . . . . . . . . . . . . . . 91 6.648 Hinge, spring, G .  M.  Hughes . . . . . . . . . . . . . 91 6,447 Horse rf'1f'aser, McCallum & Hpll . . . . . . . . .  91 6. 579 Horse l'f'leasing df'vice, T. J. "�ilIiams . . . .  916, 8 1 6  Horse safety dpvice. O.  G. Jospph . . . . . . .  D 1 6 , �76 Horspshoe, \\r .  'V. Lowpr . . . . . . . . . . . . . . . . !)1 G. 7an Horseshoe cHI king" machine. G .  H. Smith . .  916. 797 Horseshoe pad, 1\1. M.  Mills . . . . . . . . . . . . . .  9 1 6 , 750 Horseshoer's stand, A. Biedermann . . . . . . . . 91 6.41 :� Insecticide distributer, C. H. Leggptt .  . . . . !H6,728 In('ubator, V. C .  Koons . . . . . . . . . . . . . . . . . .  91 6,454 Indudancf' winding, variable, M. Eastham 91 6.541 Insulated joint, adjustable, T. H. Brady . .  916,414 Ironing board, C, . Held . . . . . . . . . . . . . . . . . .  916. 554 Ironing table, K. A. Darrow . . . . . . . . . . . . .  916,849 
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lOAN SUPPLEMENT, No. U4 1 .  Pl ice 10 cents. To be 
had at this office and from ail news<lAalers. 

Concrete, . Reinforced Concrete 
A N, D 

Concrete Building Blocks 
Scientific American Supplement 1543 contains an 

article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com­
pOSition and mixture of concrete and gives 
results of elaborate tests. 

Scientific Amencan Supplement 1538 gives the 
proportion of gravel and sand to be used In 

concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an el�borate dis­
cussion by Lieut. Henry J. Jones of the 

v arious systems of reinforcing: concre�e, .con­
crete construction, and theIr apphcatlOns. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth­
ing better has been published. 

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

Scientific Amerioan Supplements -1568 and 1569 
present a helpful account of the making of 
concrete blocks by Sl>encer Newberry. 

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

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

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

. analyzed. 

Scientific American Supplement 1551 . contains 
the prInciples of reInforced concrete witb 
some practical illustrations by Walter Loring 
Webb. 

Scientlfio American Supplement 1573 contains 
an article by Louis H. Gibson on tbe prin­
cIples of success In concrete block mannfac­
ture, lllustrated. 

Scientifio American Supplement 1574 discusses 
steel tor reinforced concrete. 

Scientifio American Supplements 1575, 1576, and 
1577 contain a paper by Phlilp L. Wormley, 
Jr. , on cement mortar and concretey their 
preparation and use ' for farm purposes. The 
paper exhaustIvely discusses the making of 

mortar e.nd concrete, depositing of concrete, 
faCing concrete, wood forms, concrete side­
walks. details of construction of reinforced 
concrete posts. 

Each numher of the Supplement costa 10 
calltll. 

A set of papers containing all tbe articles 
. above m entioned w11l be mailed for $1.80. Order from 'your newsdealer or from 

MUNN CD. CO. 
361 Broadway, New York City 

Scientific American 

Ironing table, folding, A. H. Gray • • • • • • • 916,696 
Jack, W. B. Templeton . . . . . . . . . . . . . . . . . . 916,502 
Junction box, E. T. Greenfield • • • . . • • • • . • •  916,436 
Junction box, C. W. Davis . . . . . . . . . . • • • . .  916,537 
Kiln, G. E. Snowden . . . . . . . . . . . . . . . . . . . . .  916,498 
Kinetoscope, etc . ,  film winding mechanism, 

H .  K .  Sandell . . . . . . . . . . . . . . . . . . . . . . . 916,788 
Kneading board, W .  B .  McKee . . . . . . . . . . . .  916,763 
Knife, ll). S. Timmons • . . . . . . • . . . • . . . . . . .  916,630 
Knitting machine, straight bar, Salzer & 

Walther . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  916,492 
Ladder, E.  T. Robinson . • • . . . . . . . • • • • • • . •  916,602 
Ladder attachment, . C. E. Davidson . . • . . . •  916,535 
Lamp electrode, arc, F. Kalkner . • . . . • • . . .  916,877 
Lamp heating attachment, J. C. Drew . • . . .  916,424 
Lamp, kerosene incandescent, � .  li". Roehrig 916,889 
Lamp, plural arc, R. E. Leve • • . . . . . . . . .  916,462 
Lamp, pocket electric incandescent, F. Blau 916,833 
Lamp pressure burner, petroleum Incandes� 

cent, O. Gronbladh . . . . . . . . . . . . . . . . . . .  916,438 
Lamp, signal, P .  A. Kingston . . . . . . . . . .. . .  916,717 
Lamp socket, R .  B. Benjamin . . . . . . . . . . • .  916,829 
Lamp socket, incandescent electric, Weber 

& Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,812 
Lamp socket, plural, R. B. BenjamIn . . • • .  916,909 
Lamp socket, plural, R. B .  Benjamin, 

reissue . • .  " . . . . .  , .. , . . . . . . . . . . . . . . . . . . 12,931 
Lamps, producing metallic incandescent 

bodies for electric glow, F. Blau . . . . .  916,659 
Lantern, tubular, P .  H. Conradson . • . . . . .  916,533 
Lantern wick adjusting device, railway, 

P. H. Conradson . . . . . . . . . . . . . . . . . . . . .  916,534 
Lap link, J. M. Scott . . . . . . . . . . . . . . . . . . . 916,791 
Last heel ,rimmer, H. F. Loewer • • • . • • • • .  916.569 
Latch, door, J. Feucht . . . . . . . • . . • • • • . . • . .  916,545 
Lathe attacbment, J. Seil • • . . . . . . . . • • . . . .  91 6,618 
Latbe speed change gearing, Back & Met-

calfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 916,525 
Leather strap finishing machine, J.  Z. Ro-

berge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,600 
Letter box, J. E. Norgord . . . . . . . . . . . . . . .  916,766 
Life preserver, L. D. McDolluld . . . . .  , . . . . .  916.761 
Lime, recovering waste, J .  G. J ones . • . .. 916,449 
Linotype matrix, H. Degener . . . . . . . . . . . .  916,679 
Liquid pasteurizing or sterilIz.ing apparatus, 

H. Christensen . . . . . . . . . . . . . . . . . . . . . . .  916,532 
Liquids, vessel for the conveyance or stor-

age of, W. H. Keller . . . . . . . . . . . . . . . .  916,450 
Lock, G. H, Pings . . . . . . . . . . . . . . . . . . . . . . . 916,778 
Lock, T. Knight . . . . . . . . . . . . . . . . . . . . . . . . . 916,878 
Loom filling 10rk grid, W. L. Scott . . . . . . . 916,617 
Loom heddle, W. H. Hartley • • . . . • • . . . • • •  916,862 
Loom shuttle, A. Buckler . • • • . . . • . . • . • . . •  916,415 
Looms, mean s ·  for facilitating warp change 

in, A. E. Rhoades . . . . . . . . . . . . . ... . . .  916,596 
Looper trimmer, W .  J .  Steere . . . . . . • . . . . •  916,799 
Mail bag delivery apparatus, W. H. Van 

Fossen . . . . . .  . . .  . . . .  . . . . . . . .  . . .  . . .  . . . •  916,902 
Mail delivery apparatus, G.  R. Godwin . . . .  916,547 
Maltose, making. C. B. Duryea . . . . . . . . . •  916, 6!l5 
Mangles, machine for feeding articles to, 

A. Burns . . . . . . . . . . . . . . . . . . . , . . . . . . . .  916, 839 
Mantle shaping and dipping machine, light, 

C. C. Travis . . . . . . . . . . . . . . . . . . . . . . . . .  916,506 
Massage apparatus, K. P. · Wallen . • . . . • . .  916,637 
Match box, A. Dumas . . . . . . . . . . . . . . . . . . . .  916,922 
Mechanical movement, J. Ii'. Cooley . . . • . . .  916,914 
Memorandum device, S. Kahn . .  , . . .  , ., . . . . •  916,561 
Metal bodies, makin g compound, J .  Ii'. Mon-

not . . . . . . . . . . . . . . . . . . . . . . . ' , . . . . . . . . •  916,471 
Metallic blooms or ingots, machinery for 

piercing, Jackson & Joseph . . . . . . . . . . . .  916,875 
Metallic pipes or �ther objects, machine 

for truing the ends of, M. A. Baker . .  916,650 
Metallic substances, composition for pre-

venting the corrosion and gal vano elec-
tric action of, Z. Hotta . . . . . . . .  , . • • • . .  916.870 

Metallic tubing, Ilexible, E. Rnbes . . • . . • • •  916,890 
Mill. See GrindIng mill. 
Mill guide, r()lling, L. Kruger . . . . . . . . . . . .  916,724 
Mill roller table, three high roll, C. L. 

Taylor . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  916,500 
Mines, ·  electrical shot firing machine for, 

W. B. McLarty . . . . . . . . . . . . . . . . . . . . . .  916,476 I Mitt, base ball, J. Gamble . . . . . . . . . . . . . . . .  916,947 
I MQld, Hlll & Peckham . . . . .. . . . . . . . . . . . . .  916,705 

Molding machine, M. K. Welgel . . . . . . . . . .  916,511 
Motor control system, E. W. :stull . . . . . . • .  916,898 
Music leaf turner, W. Schwarz . . . . . . . . . . .  916,615 
Musical instrument, mechanical, J. McTam-

many . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916.933 
Nailing machine, W·. A. Olsen . . . . . . . . . . .  916.768 
Nipples, producing radiator, J. A. Field . . .  916,546 
Nut lock, O. Crittenden • . . • . . . . . • . . . . . . . .  916,421 
Nut lock, M. Valenti . . . . . . . . . . . . . . . . . . . .  916,634 
Oil and gas furnace, Russell & Neylon . . •  916, 787 
011 burner C. T. Noyes . . . . . . . . . . . . . . . . .  916, M1:I7 
Ore reducing furnace, G. If. Rendall . • . . .  916,487 
Ores etc. , calcining, desulphurizlng, ag� 

glomerating, and sinterIng, 11'. D. 
Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,903 

Outlet or junction box, G.  A. Lutz . . . . . . .  916,743 
Package binding clip, C. D. Kreps . . . . . . .  916,723 
Package tie, G. T. Chandler . . . . . . . . . . . . .  916,671 
Packing compound, J .  Klotzbuecher . . . . . . . 916,719 
Packing or sbipping box, J'. T. Ferre • . . . .  916,544 
Paper bag, H. W. Stuart . . • . . . . . . . . . . . . .  916, 897 
Paper coating machine, wall, R. Kraus . . •  916,722 
Paper making machine troning and drying 

device, B. J. Noyes . . . . . . . . . . . . . . . . . . 916,482 
Paper method and means of treating, A. M Meincke . . . . . . . . . . . . . . . . . . . . . . . .  :. 916,469 
Paper

' 
receptacle, M .  A. Hill . • . . . . . . . . . . •  916,867 

Particles trom a Iluld stream, electrical 
separation of, L. N. Morscher . . . . . . . .  916,746 

Pavement, W. H. Fulcher • . • . . . . . . . . . . . .  916,693 
Pen, self filling fountain, W. A. Welty . . .  916.51� 
Pencil box, E. I.  Hawk . . . . . . . . . . . . . . . • •  916,4411 
Pendant bow, L. E .  F. Wachter . . . . . . . . . •  916,8011 
Peroxid ot .hydrogen, electrolytically pro-

ducing, G. Teichner . • . . . . . . . . . . . . . . . •  916,900 
Phonograph re.cord case, W . A. Shafer . . . .  916,795 
Pbotographic paper, Y. Schwartz . . . . . . . . . .  916,616 
Photographic plate bolder, L. Borsum . . . . .  916,911 
Piano player action, pneumatic, G. M. de 

Julio ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,713 
Piano, pneuma tic, A. Nordeen . . . . . 916,764, 916,765 
Picture machine, moving, H. S. Mills . . . . .  916,751 
picture machine protective device, D. J. 

Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,410 
Pipe and nu� wrencb, G.  D ,  Poindexter . .  916,781 
Pipe attachment, smoking, A. SpeIrs . • • . .  916,623 
Pipe compensator, E. Witzenmann . . . . . . . . . .  916;907 
Pipe coupling, reinforced concrete, J. M. 

Phelan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916.587 
Pipe, making welded, J. H. Taylor . . • . . . .  916.501 
Pipe support, C. F. Clawson . . . . . . . . . . . . . . 916,673 
Planer feed mechanism, wood, H. A. Per-

;klns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 916,934 
Planter, seed, Dodd & Comstock . . . . . . . .  916.539 
Plastering machine, W. A. Warson . . . . . . .  916,811 
Plate litter, A. Auger • • • . . . . • . . . • . . . . . .  916,524 
Plow, H. A. Ludtke . . . . . . . . . . . . . . . . . . . . .  916,466 
Plow, gang, G. W. Barnett . . . . . . • . . . . . .  916,406 
Plow, gang, Hubbell & Hilton . . . . . . . . . . . . .  916.872 
Plow, motor, J. & W. Paterson . . . . . . . . . .  916. 774 
Plumb bob, H. A. Schmidtke . . • . • • • . . . . .  916,608 
Pocket knlte, etc. , C. S. Evens • . • . . • • . • •  916.426 
Potato digger, L. P. Normandin • • • • • • • • • .  916,479 
Potato ricer, C. D. Chavis . . . . . . . .. . . . . . .  916,420 
Potato slicer, J. J. Langa� . • . . . . . . . . . . . .  916.460 
Powder Iluld generator, C .  J. Lake . . . . . . .  916,726 
Power transmitting mechanism, J. N. St. 

Mary . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  916,624 
Pressure regulator, A. C.  Durdin, Jr . . . . .  916.957 
Printing press, A. Knobel . . . . . . . . . . . . . . . .  916,562 
Printing press gripper, B. F. Berry . . . . .  .- . 936,412 
Printing press moIstening mechanIsm, A. J. 

Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,432 
Printing press, rotary cylinder web, H .  F. 

Bechman . . . . . . . . .  ' . . . . . . . . . . . . . . . . • . .  916,408 
Propelling mechanism, J. C. Fleming . • . . . .  916,430 
Pulp separator, B.  J.  Noyes . . . . . . . • . . • . .  916,481 
Pulverizer, W. Gruendler . • . . . • . . . . . . . . . .  916,697 
Pump, J. H. Owen . . . . . . . . . . . . . . . . . . . . . . .  m:��g 

The Scientific American 
Cyclopedi a of Receipts 
N o t e s  a n d Q u e r i e s  

REVISED EDITION 

15,000 Receipts 734 Pages Price $5.00 
MAILED TO ANY PART OF THE WORLD 

THE SCIENTIFIC A M E R I C A N  CYCLOPEDIA OF RECEIPTS. 
NOTES A N D  QUERIES has had an unprecedented sale. It has 
been used by chemists, technologists, and those unfamiliar with the 

arts, with equal success, and has demonstrated that it is a book which is 
useful in the laboratory, factory or home. It consists of a careful compila­
tion of the most useful receipts and information which have appeared in the 
SCIENTIFIC AMERICAN for more than half a cen 
tury. Over 1 5 , 000 selected formulre are here collected, 
nearly every branch of the useful arts being represented. 
Many of the principal substances and raw materials used 
in the arts are described, and almost every inquiry re­
lating to formulre will be found answered. It is more 
than a receipt book, as in most cases it gives all 
the standard and special formulre, thu s  enabling the 
reader to find a receipt which fits his p'eculiar need. An 
alphabetical arrangement with abundant cross references 
makes it an easy work to consult. Those who are en­
g aged in any branch of industry will find this book of 
the greatest practical value, and we especially commend it to those who are 
in search of an independent business, as they will find many formulre for the 
manufacture of salable articles which will be worth many times the cost of 
the book. The Appendix contains the very latest formulre as well as 41 
tables of weights and measures, and a Dictionary of Chemical Synonyms. 

MUNN 

Send for Full Table of Contents 
M a i l e d  F r e e  o n  R e q u e s t  

& COMPANY, 
363 BROADWAY, NEW 

Publishers 
YORK 

tliiiiii�=������!!!����1�8�_�\l�1_25 foot launches at proportionate prices. All launch .. 
fitted with two cycle reversing engines with speed controlling lever; simplest 
engine madei starts without cranking. bas only 8 moving parts. Steel row" 

boats, .20.00. All boats fitted. with water-tigM compartments; cannot sink, need no boat house. We are the largest manufacturers of pleasure boats in 
the world. Orders tllled the day they are received. We sell direct; to UIeJ', 
cuUing out all middle-men', profiis. Free Catalogue. 

.Ichlgo Steel Boat Co., 1332 Jeffersoa An., Detralt, MIch. 

Roberts' Motors Are Trouble Proof 
�y are desianed by E. W. Roberts, M,E., o

'
oe of the most expert mechanical engineers in the U. 5., and CODItructed under his peI!IODai lUpervWon. I � to 60 H. P., and every one 

llUaranteed. No "freak" id .... -no aask ... - economical in use of fuel-interchanaeable 
parts that fit perfectly remarkable 8exibiSty of control-simple in comtruction-" no base 
expiooioDl " or "  back 6re," and teoted in the BEST TESTING ROOM in the U. S. 

WRITE FOR OUR CATALOGUE and Book of Testimonial. 
ROBERTS MOTOR CO. , 141 1 Columbus Ave. , Sandusky, Ohio, U. S. A. 

RUSh Engine Co. ,  Depl. 1 Detroit, M ich. 

Are
.1o�� l

ntr:s�ggk\�t �
�\�r

l�"d Model or Experimental 

WHAT WE DO-HOW WE DO IT 
wHl be sent to you on request. 

KNICKERBOCKER MACHINE WORKS, IDC., 
8.10.12 .lODe. Street, New York 

The Man Who Pays 
For the Motor 

" The Dlotor of OlorU " 

Shoul.1 !ret. Good M:t.tarl�1 
and Workm:ulShlp . 

CLI!lhm:lll !\-hrine Engioe9 
have J,:round cyliuliers, pistons,  
piston r iugs. c r a n k  lj.hafts.. 
cranl> :llld plslon pins h:mJ· 
ene<1. The: only �--<:y cle �Jlglne 
wlt.h aJju!lt3b1e g.,!! Light be::ar· 
mgs. Al l  p� t t s  !lre iDU!'f­
chtwge�Lle. 

Gilt :l C-.'\L"llogne if interested 
in engitH!!I from 2 to 15 H.  P. 
CUSHMAN MOTOR 'CO. 

2026 N Street,. LiDeola, N.b. 

INVENTORS We manufacture M E T A L  
SPECIALTIES o! all kinds. 
to order ; lar2"est equipment ; 

lowest prices. . Send perfect sample for F R E E low estimate and best e�!.n advice THE EAOLE TOOL CU • • Dept. A. Cincinnati, O • 

1$54.00 per day The':�rd CAMERA-SCOPE 
It"d

M�'i.:� E�7::e�' b���':,t������
t
: 

minute. Price of Camera-Scope, witb sup. 
p�;s 

f��
r 

t'l:�i�m::efe
i
C�':it'li't)(

e
i2��c\? 

�xtra. buttons $1 per hundred ; extra frames $1.50 per gro.s. Be Independent and make 
money (or yourself. Write today. 
W. S. MOUNTFORD, 100 Maiden Lane, New York, N. y. 

�::::�' :'p�ITyM:����: . .  : : : : : : : : : : : : : : : : : :  916,777 
Pump

' lillk E Lindblad . . . . . . . . . . . . . . . . 916.732 Prec.·s.·on M'odel Lathe Pump
' 

non-freezing attachment, S. B. Bower 916. 663 
Radiator, steam , R. W�rg . . . . . . . . 916,640, 916,641 2' , . - ,  This llttle Lathe with i).inch 

CRESCENT WOOD WORKING 
MACHINERY 

Satisfies Particular Users 
Band Saws, Saw Tables' 

Jointers, Shapers, Borers! 
Swing Saws, Disk Grind 
ers, Planers Planer and 

Rail and rall joInt stralgbtenln,g .devlce, G. ' swing wil l be found very useful W. MartIn . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,747 

. 

. 

for all clas

.

ses of sma.ll flne ,""

.

or

.

k' 
Ral! bond, A. Light . . . . . • • . . . • • • . . • • • . . .  , 916,882 · It is tboroughly well made and 
Rall brake, pneumatIc, P. O. Adams • • . • •  916,644 • In perfect alilmment. We Iluar-
Rail grip, A. Corts . . . . . • . • . . • • . . • • •  , . . . . 916,675 antee it the Jll"eatest value ever 
Rail j oint, F. J,. Evans . • . . . • • • . • • • • • • • •  916,686 - o1fered. 
Rail joint. C. P .. Lancaster . . . . . .. .. . .. . . . . " .. 916,880 . - .c!.:ri!l:Ow��� :!l" ::::I!:ents and 
Rail tie, D. W. O'Neal . . . . . . . . . . . . . . . . . .  916,770 
Railway crossing, P. O. Adams • • • • • • • • •  916,64li I L.:GO::;O:::D:::ELL:::�.P:,;JU:::::.T:.T.:..;:;;.:::.:;;.,;:..;G;r;.;e;.;e;;D;;lI;.;";;Id,;;.;M;.;.; ... -., . Rallway deraller, T. W. EpiJng . . . . . . . . . .  916.8111 

Matcher, Band Saw lliades. 
We want you to have OU1' catalog, 
SeDd £01' it today. 

THE CBlISCENT .ACm" CO. 
110 II1II. S$. Leeteala, 01110, U. S. A. 
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Class ified Advertisements 
Advertising in this column is 75 cents a line. No less 

than four nor more than ten lines accepted. Count 
seven words to the line. .AU orders must be accom· 
panted by a remittance. Further Information sent on 
request. 

READ THIS COLUMN CAREFl'LLY.-You will find 
InquirIes for certain classes of articles uumbered in 
ooDsec.utlve order. If you manufactnre these goods 
write us at once and we will send you the name and 
address of the party desiring the informatiOn. There 
18 no charge for tbis service. In every case it i s  
nece8sary to give t h e  number ot' th e inquiry. 
Where mannfacturers do not respond promptly the 
Inquiry may be repeated. 

MUN N & CO. 

B U S I N E S S  O P P O RTU N IT I ES. 
A MANUF ACTURlllR having a large trade with jew­

elers and opticians and ample manufacturing and seJi. 
Ing faclltties would like to add another specialty. 
Owners of ideas, wbether wbolly devel�d or not. may 

��J�&n�a'li� 45
ad

.;t.���e��.
c'll��\" If'ir. Address 

.inquiry No. 886S.-Wanted to bny nickeloid for 
bnttons. 

PATENTS BOUGRl', sold. capital interested, articles 
desired for mail. agents, salesmen wanted everywhere. 
Manufacturers & Inventors Males Co., t$inghlLmton, N. Y. 

M Y  BOOK . .. Bnilding a Business." tells how mail 
��� $�,

n
;,{d t::::l:'e

e
:�v��1 �g.:u=�d.;rl�s ��:\l';.� 

It's free. Robert Hicks, 8t. Louis, Mo. 

PAT E NTS F O R  S A L E .  

FOR SALE.-Patent for out trapping fiies. A screen 
window attachment device. ExclUSive territorial rights. 
On royalty. OnlYJ'£ cent on each device. Cost to manu-

��:�'X: 8���::Ok"<:',We�tb::�Etl:�i\.� advance. Ad-

Inquiry No. SS77.-For manufacturers of convex 
/llass for pictures. 

FOR SALE.-Patent No. 911.921. Circuit closer for 
fire alarm circuits. Can be made to operate at any de-
�t;:.� ��r'���'f:';

n
�'ll':.y[;�t�:.f�a��t party. Ad-

Inquil'Y No. �SS�. - For mannfacturers of tbe 
u MY8tenons Ball " like that of Mr. Lepere's-a, man ill 
a ball. 

FOR SALE.-Patent No. 916,074. issued Marcb 23. 1900. 

?�tr�;t O�a�rlt�or 
B�{alp�r�lar� ��:�s ��kli 

Weltner. McClellandtown. Pa. 
Inquiry No. �SS9.-Wanted to bny a machine 

which breaks and divides apricot stones. 
FOR SALE.-Pat. NO. 911.730, Feb. 9, 1900. Antomatic 

electric flre.al8l'm in house. glvinJZ number of house, 

:��1e�m
e
Af�td�����e�:�i�:Wg-c�¥0�d�

ri1ts telegraph 

inquiry No. 8S9<l.-For manufacturers of an auto­
matic camera. for makina' photographs on pin trays. etc. 

FOR SAL E.-Patent No. 004.273. Bullet mould. Prac­
tical aod effective. Its interchangeability wilt make it a. 
���r��:o���:�

t l�l}��n��t, "6�fln���::,1 :Jrcfi�
fieman. 

Inquiry No. 8S9" .-For the mllnufacturers of the 
U Lid on " can opener. 

FOR SALE. -Patent No. 915.028. Animal trap, pat· 
ented March 9. 1900. Price reasonable. Outright sale. 
See iIInstrated notice In this paper. Address W. M. 
Kaiser, 2816 Bryant Ave., San �'ranclsco, Cal. 

Inquiry No. 8904.-Wanted to buy new or second 
hand machinery for makina '- bow type," mouse and 
rat trap spriIllls and wire parts. single machine or fnll . 
outfit. 

FOR SALE.-Patent 770.716. Most SCientifiC Hnger­
cramp preventer. easy wJ'it�r and fln/ler-rest penholder. 
Write with it all day. and your hand never tires. Ad­
dress J. Engel. 711 Eigbth St., Milwaukee. 

H E L P  WA N T E D .  

LOCAL REPRESENTATIVE W ANTED.-Splendid 
income assured riKht man to act &8 our representative 
after learning our business thoroullhly by mall. Former 
experience unnecessary. All we require is honesty, 
ti��

l
l!�s:.m��

iOS�I�� Wi��f�ae.::lt��!
e
�l: i�

u
<;::

t
��� 

ceptions} opportunity 'lor a man in your section to get 
into a biK paying bmdneAs withont capital ,and become 
Independent for life. Write at once for full par­
ticulars. -Address E. R. Marden, Pres., The NatioDsl 
Co-operative Real Estate Company, Suite 378. Marden 
DundinJ;l', Washington, U. C. 

Inquiry No. 890S.-For a dealer in tapes and cords 
for Venetian blinds. 

W ANTED.-Mechanical draftsman for jill: and fixture 
work. For full particulars address U. S. Co., Box 773. 
New York. 

Inquiry No. 8909.-For a machine to paint sbade 
or blind rollers. 

L I STS OF M A N U FA CTU R E RS. 

_ COMPLETE LISTS of manufactnrers in all lines snp· 
plied at short notice at moderate fates. Small ann 
�r��t:s Ii:���l�

m
�!

e
��?a�':d

er
l:

t 
ad":.!.��:.P

r
t"1':idr!:,j 

Munn & Co., LI.l Department. Box 773. New York. 
Inqniry No. S918.-For manufacturers of "Wydt's 

Electro-CatalytIc Sparkin/l Plug." . 
A LIST OF 1,500 mining and consnltlng enllineers on 

cards. A very valuable list for CIrcularizing. etc. 
Price $15.00. Address Munn & Co.. List Department, 
Box Ti'3, New York:. 

Inqniry No. S921.-For the mannfacturers of gilt paper 

M I SC E L LA N EO U S. 

W ANTED.-Maker for my vehicle wrencb. NO. 0)9.014, 
patented January 12, 1900. Address Carroll J. Atkins, 
Cando. North Dakota. 

Inquiry No. S922.-Wanted the address of Wortb­
Ington Boiler Co. 

UNITARIAN .. LlTERATURE, inclnding sermons and 

;:��loJ'a����
i
g�:.;������t�e::�,

aK��cation to Miss 

Inquiry No_ S928.-For the mannfacturer. of a 
�::!'

:I
fa�':,'l J'��':ri��r12�txt

8
�
�
�
�e��� the SclentlHc 

tb�n*�!flrn �t'.i�:ifJr��g; t���ssr���nufacture 

Inquiry No. 8936.-Wanted machinery used to 
spm or wrap paper pencils In the manner that paper 
pencils are made. 

I nqniry No. 8941.-For manufacturers of mao 
chlnery for making fiy screens. 

Ch�::'��Yb�ki�:!�;;-;;:-gt��s�llf�
a
��U��f��: 

T<:- be work.ed by two or three men. 
Inquiry No. 894<l.--For the address of the mann­

facturers 01 the King or lever collar button. 

nli!:t:::�r ��he�!�'����bf!
a
R,�f:;;���: £��

r
iJ& 

r. p. m. for wheels 5 incbes diameter. 
Inquiry No. 89:i0.-For manufactnrers of ma· 

chinery for the production of Coquito, Palm. Babos&, 
and Mame seed or nuts. 

Inquiry N o. S9:il .-For manufacturers of ma­
chinery for making milk bottle sanitary tiber caps. 

Inquiry No. 89:i2.-�·or firms making apparatus 
for using oil for fuel under a steam boiler instead of 
coal. 

Sclt)ntific American APRtL 10, tg09. 

lnqu:try No. S9IJ3.-For mannfacturers of water 
turbines. . 

Inquiry No. S9IJ4.-For machinery used in manu­
facturing collar buttons. 

Iuquiry No. S9IJIJ.-For a machine to extract the 
small kernel from the pea-nut. . 

Inquiry No. 89IJti.-For makers of wood distilling 
machinery, also makers of pbllosophlcal instruments and chemIsts' hardware. 

Inquiry No. 89IJ". - Wanted mannfacturers of 
angle bars either malleable steel or sheared. 

Inquiry No. 89tiO.-For the address of the Wind­
sor Mfg. Co . •  manufacturers of waterproof collars and 
cnll's. 

Inquiry No. S961. -For the mannfacturers of 
imitation pearls. 

Inquiry N o .  8962.-For the manufacture ot the 
:!!g:�:':.'i.J'

�
�

p
�� vacuum systems SUCb as electric 

Inquiry No. S963.-Wanted a macbine for wrap­
ping coin. 

i
,JI���j�b�:

'; h
��4.-For address ot parties making 

Inquiry No� 89tiIJ.-Wanted the address of the 
Dirt Mover Magazine. 
d::'':i!PM��r ��66.-Wanted the address of the 

Railway gate, automatic, M. H. McCoy • • •  916,580 
Railway rail bearing, J. '1'. Richards • • . • •  916,489 
Railway Signaling, S. D. Strohm . • • . . . . . • 916,896 
Railway Signaling system, C. J. Coleman. 916,674 
Railway steel tie, A. '1'. Charlier . . . . . . . . . 916,419 
Railway switch and signal contrOlling and 

operating system, J. T. Cade . . . . . . . . .  916,418 
Railway tie, S. C. Caperton . . . . . . . . . . . . .  916,841 
Railway tie, metallic, l!'. H. Kinney . • . . . •  916,451 
Railway vehicle brake, J. E. Schnmacher. 916,614 
Rat; trap, G. Dnll'ek . . . . . . . . . . . . . . . . . . . . . 916,921 
Recording mechanism, W. H. Pike, Jr • . . . .  916,589 
Reel. See Fishing reel. 
Relay, L. H. Thullen . . . . . . . . . . . . . . . . . . .  916,505 
Relay, S. Cabot . . . . . . . . . . . . . . . . . . . . . . . . . 916,840 
Remedy, tropical, R. von Foregger . . . . . . . .  916,692 
Retort charging apparatus, J. A. Murphy . .  916,578 
Reversible die, Macl!'arland & Eaton . . . • . • 916,930 
Road·bed cutting apparatus, L. D. Craig . . . 916,676 
Rock breaker, subaqueous, C. L. Rowland, 

reissue . .  . . . . . . . . . . .  . . .  . .  . . .  . .  . . . .  . . . • 12,933 
Rock drill, B. Hastings . . . . . . . . . . . . . . . . . .  916,703 
Rossing machine. J. M. Baldwin . • • •• • . . • •  916,651 
Rule clamp, J. T. Moyer • . • . • • . . • •  : • . • . •  916,473 
Safe closing means, G. A. Hattersley . . . . .  916,704 
Sanding machine, L. Lucas . . . . . . . . . . . . . . . 916,740 
Sash fastener, window, M. Rodney • . . • • . •  916,956 
Sash lock, window, J. O. Hnnt . . . . . • • . . •  916,446 
Scale, computing, W. R. Mittendorf . . . . . . 916,754 
Scale, platform, M. H. Winslow . . . . . . . . . .  916,818 
Scoop, excavating, J. W. Page . . . . . . . . . . . .  916,773 
Screens, producing polychromatic, A. & L. 

Lumiere . . . . . . . . . . . . . . . '. ' . . . . . . . . . . . . .  916,467 
Screw machine, automatic, H. B. Lester . .  916,461 
Scythe fastening device, J. C. Mahan . . . . .  916,744 
Seat \)nd, E. G. Budd . . . . . . . . . . . . . . . . . . .  916.416 
Seat or stool, adjustable, A. J. Davis . . . . .  916, 536 
Secondary battery, W. Morrison . . . . . . . . •  916,575 
Separator, R. Stein . . . . . . . . . . . . . . . . . . . . . . 916,625 
Sewer pipe cleaner, S. "E. Barwis . . . . . . . . •  916,654 
Sewing awl and combination tool, T. 

Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  916,708 
Shade trimmer, extensible, W. S. Waltz . •  916,638 
Shaft bearing oiler attachment, E. C. Do-

zier . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  , .  916,423 
Shelf, adjustable extenSion, B. C. Rowell . 916,785 
Shipping box 01' crate, C. Fessler . . . . . . . . . . 916,852 
Shock absorbing mechanism, E. J. Young . 916,822 
Shoe, E. Parent . . . . . . . . . . . . . . . . . . . . . . . . .  916, 585 
Shovel blade, H. K. Wood . . . . . . . . . . . . . . . 916,820 
Shovel, excavating, J. W. Page . . . . . . • . .  : 916,772 
Signaling, R. A. Fessenden . . . . . . . . . . . . . .  916,428 
Silicon, production of, Seward & Von Ku-

gelgen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,793 
Skein lacing macbine, C.  Ferenbacb . . . . . .  916,690 
Smoke consuming furnace, R. Boerslg . . . .  916,910 
Sound reproducing apparatus cabinet, O. G. 

Rose . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . • . •  
Sound reproducing instrument, O. G. Rose. 
Spark plug, G. P. B. Hoyt . . . . . . . . . . . . .  . . 
Spark timer, H. W. Gabel . . . . . . . . . . . . . .  . 
Speed indicator, self timing, K. Weiss . . .  . 

916,604 
916,603 
916,871 
916,694 
916,512 

Spinning frame detacbable implement, W. 
J. Willett . . . . . . . . . . . . . . . . . . . . . • . . . . .  916,940 

Splint boxing machinery, A. B. Calkins . . . 916,666 
Spoon, troll\ng. G. W. Fey . . . . . . . . . . . . . . . 916.691 
Sprayer, H. A. Voelkner . . . . . . . . . . . . . . . .  916.808 
Spring c9nstruction, W. R. Smith . . . . . . . .  916,622 
Spring motor, J. F. Armstrong . . . . . . . . . . . •  916,523 
Spring wheel, Caflson & Karlson . . . . . . . . •  916,842 
Springs, supporting and stretching device 

for woven wire, S. W. Bennett .  . . . . . . .  916,655 
Spnr, G. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . .  91 6, 718 
Steam crab or wincb, L. L. Tyrrell . . . . . .  916,633 
Steam Siren, E. Hoenow . . . . . . . . . . . . . . . . . . 916,707 
Steering mechanism, J. A. Seely • • . . . . " 916,893 
Sterilizing apparatus, J. SchoettJ . . . . • • . .  916,611 
Stock gripping and marking device, G. Deno 916,681 
Stockings, holder for mending, H. R. Graf 916,926 
Stone, artifiCial, C. A. !,legle • . . . . . . • . . . •  916,409 
Stove, S. Boal . . . . . . . . . . . . . . . . . . . . . . . . . . . 916,660 
Stove, Cope & Gummer . . . . . • . . . . . • . . . . . .  916,915 
Stove combined clmopy and ventilator, J. 

P. Habn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,699 
Stove tray, W. C. & M. Bihler . .  , . . . . . . . .  916,657 
Stringed instrument attacbment, picked, L. 

A. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  916,906 
StUffing box, E. L. Mills . . . . . . . . . . . . . . . . . 916,573 

. Switch operating device, T. H. Lord . . . . . .  916,738 
Switcb operating means, W. J. & O. J. 

SWit:'
ill

��Tn� th�O';';i;'g ' ;,;�ch��istiI·: 'ii: ' E: , 916,817 

Berray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 916,941 
Syrup, refining, C. B. Duryea . . . . . . . . . . . •  916,683 
Tag, G. H. Pierce . . . . . . . . . . . . . . . . . . . . .  916,588 
Tag, R. Kepner . . . . . . . . . . . . . . . . . . . . . . . . .  916,716 
Tag, laundry, G. A. Willard . . . . . . . . . . . . . 916.039 
Tank and spray pnmp, W. L. Deming . • .  916,920 
Tanning machine, F. H. Yocum . . . . . . . . .  916,821 
Telegraph key, F. W. De Tray . . . . . . . . . . 916,538 
Telegraph key, R. I. Leef . . . . . . . . . . . . . . 916,727 
Thlegraphy instrument, combination wire-

less, J. E. Ostrander . . . . . . . • . . • • . .  916,483 
Telegraphy, space, J. S. Stone . . . . . . . . . . . .  916,895 
Telephone set, substation, R. Hansen . . . . .  9111,552 
Telephone switcbboard attachment, H. S. . 

Janes . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  916,710 
Telephonic recording apparatus, R. D. 

Lampson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 916,458 
Thermostatic motor, E. S. Halsey . . . . . . . 916. 861 
Thin place detector, T. J. McDanlel . . . .  916,955 
Tie plate, C. E. Sbade . . . . . . . . . . . . . . . . . .  916,794 
Tie plate, Whiteman & Leonard . . . . . . . . .  916,904 
Tilt table, automatic traveling, J. W. Fon-

ner . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916,853 
Tire, J. T. Carithers . . . . . . . . . . . " . . . . . . . .  916.668 
Tire, automObile, B. R. G. Darre . . . . . . . . . 916,678 
Tire, resilient, J. Guetton . . . . . . . . . . . . . . .  916,440 
Tire, vehicle, B. Ross . . . . . . . . . . . . . . . . . . . 916,784 
Tool, button cutting, N. Barry, Jr . . . . . . 916,407 
Tool, combination, H. E. Shaul . . . . . . . • . •  916,620 
Tool, hand'controlled, C. B. Simmons . . . . .  916,497 
Tools, fence-making attachment for com-

bination, T. Poese . . . . . . . . . . . . . . . . . . .  916.780 
Towel rack, J. C. Burton • . . . . . . . . . . . . . . •  916,417 
·Toy, S .  Bober . . . . . . . . . . . . . . . . . . . . . . . . . . .  916.661 
Tracker bar, R. W. Pain . . . . . . . . . . . • . . . • 916,584 
Traction engine, Roberts & James . .  ' • . . . .  916,601 
Trammel, folding, C .  O. Carrier . • . . • . • . • •  916,912 
Transformer, H. F. Selinger . . . . . . . . . . . . . .  916,792 
Transmitter, R. Hansen . • . . . . . . . . . . • . . . . • 916,950 
Transportation system, W. C .  Carr • . . . • • .  916,531 
Trap. See Rat trap. 
Trap, T. R. Culverhouse . . . . . . . . . . . . . . . . .. 916,677 
Treadle mechanism, H. W. 'Loder . . . . . . . •  916,734 
Trousers taking-oil' device, K. Vietor. . . . . .  916,508 
Tronsers, J. B. Morton . . . . . . . . . . . . . . . . . .  916,577 
Truck, -locomotive engine, C. H. Howard. 916.556 
Trunk, W. Hossfeld . . . . . . . . . . . . . . . . . . . . .  916,709 
Tube bending device, E. J. Butler • • • . . . . .  916,530 
Tug fastener, L. C. Brady . • • . . . . . . . . • . . .  916,664 
Turbine, W. Fritz . . . . . . . . . . . . . . . . . . . . . . .  916,433 
Turbine pump or blower. H. A. Fee . . . . . . .  916,427 
TurbIne, steam, J. C. Piper . . . . . . . . . . . . ; 916,779 

Let Others Experiment 

La;bert Runabout A-l-$soo=-"" 
You Don't Want To 

THE absolute dependability of the Lambert Cat 
-its simplicity-high efficiency under all 

conditions-its sturdy construction-its snappy 
design and fine .finish-all these high grade qualities 
will appeal to you. 

This .UTe .ervice quality has sold Lambert 
cars in all parts of America to thousands of mer­
chants, manufacturers, lawyers, doctors, farmer., 
architects, contractors and other men who knew 
they were buying a dependable, economical car, 
a smooth-running car with power and speed to 
meet all demands, a car of endurance, and knew 
the price was right. 

This is the kind of men the Lambert Car is built for­
men who find out before they buy. not after. 

Don', experiment. It·. disavreeable and expensive. 
The Lambert is made in six models, raDlPng from the 

$800 runabout to $2,000 7 -_er touring car. Write 
for illustrated descriptive catalO8Ue. 

BUCKEYE MANUFACTURING CO. 
1814 Columbus Ave., Anderson, Ind. 

W E L L  DRILLING 
MACHINES 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted on 
wbeels or on sills. With engines or borse powers. 
Strong, slruple and durable. Any mechanic can operate 
them easily. Send for eatalog. 

WlUJAMS BROS • •  Ithaca, N. Y. 

Triple Action 
means 

Triple Safety 
The 

HOPKINS &: ALLEN 

Triple Action 
(T r&demark) 

Safety Police 

is the only 
triple action 
revolver 
in. existence. 
The Triple Action is 
the Safety Action. 
The third movement 
of the T R I P L E  
ACTION prevents 
the hammer from strik­
ing the firing-pin until 
you actu�y pull the 
trigger. The remotest 
chance of accidental 
discharge is thus made 
absolutely impossible. 
Immediately after firing, 
the hammer slides up me­
chanically and rests against 
a solid frame of steel, safe-

-not in any way in con-
ly out of the danger-zone $950 
tact with the firing-pin. It _ 

is held there, finn, fixed and ::���1etI 
immovable. until the second IUI>II 
discharge. This third movement eliminates wholly 
and finally even the supposition of danger. 
The New Army Grip gives a strong, finn handhold. 
It adds ateatly to the dfectiveness of the revolver. .32 
and .38 cal.. 4 in. barrel. Blued finish, $1 0.00. 
A.k your dealer to .how you this revolver. If 
he doeon't .ell it, we will send it to you direct, 
charges paid. on receipt of price. 

Our Free 1909 Gun Guide and Catalog 
show. the moot complete �ne of high-atade 
popular-priced revolvell. riOes and .hot-IlUDS 
made. Write for tbia book now. It', free. 

The Hopkins & Allen Arms Co. 
138 Franklin Street, Norwich. Conn. 

3-5-7-10-12-14 and 40 H. P. at proportionate price.. . 
Sta.rts without cranking; no cams, valves. springs or sprockets.. On1, 
three moving parts. Uses alcohol, gasoline. naphtha, distillate, kero-

sene, coal oil, etc. All bearingS babbitted. Cylinders and pistons gl'ound. 
Crank shaft forged .teel. For your Ro", Boat, Sail Boat, Launch. 10,(XK) 
In use. All sizes ready to ship. Send for testimonial. ond tree catalog. 
DETROIT ENGINE WORKS. 1332 Jeffer_ Aye., Detroit, Micb. 

HOW TO 

E�!dO�t..�:��-r::t works. 100 to 2000 candle power. Costs less tha.n kerof'lene. 
....... olutely Rate 
Very brllllaDt 
Powerful 
and 8teady. 

Every
o1:;n� .'t;:::ntAd. 

Agents wo.nted. C&t&log 
free. Wrlte to-day. 

The Beet Light Co. 
8'1' £. Ilith8t. 

Canton , O. 

--��------------------- Fnrnace for Amateur's Use.-Tbe utilization of 110 volt 

The moot popular .haP." ever made in a pen. h is finely balanced. holds much ink. gives an 
even delivery, is firm and smooth and .prinllY. 

Aluminoid F alooDS are formed of a light 
alloy that cannot corrode, and they give com­
plete service until they are all worn out. This pen is one of the little things that are 

. worth knowing. 
. 

For sale by Stationell. 
Samples sent for 2 cents pooIage. 

A. L SAWMON &. CO. 
343 Broadway 

, 

New York . 

A simple, compact motor of ,tronl!, 
rigid, construction, comprising the 
latest desirable feature! in vas en­
gineering. 2� to 1 5  horse power. 

ROYAL EOUIPMENT CO, 
1 45 Housatonic Ave., Bridgeport, Conn. 

electric circuits for small furnace work. By N. )'Ionroe 
HopkiIis. This valuable article is accompanied by de­
tail�d working drawin�8 on a. large scale, and the fur .. 
nace can be mllde by any amateur who is versed in the 
use of t.ools. This article is contaIned in SCIENTIFIC 
�:rE:.\�-tr; itW:J'r'tt.�:IRi'�rJ���y, �e

Y��1<"C1'l;; 
or by any bookseller or newsdealer. 

SHIP 01 APPROVAL 
.....,...,. _ .. ,_.-:. jl�:,;g

e
���.PF:lE �R::li!�g�hC 

IT ON L Y COaTS one cent to learn OUl' 
�nJuard of lrices and marvelous tltrerl 
on highest gt'ade 1909 model bicycles • 

FACTORY PRICES D.,..t � 
of tires from 

Ab.olute Certainty 
You can rest assured that you have a strong, sure current for ignition or lightinJrlf ,"ou have a 

Hubler-Dayton Storage Baitery on your boat 01' auto. An indestructible, compact battery of �U8Tanteed voltage lind capacity 
�V�I���c�a��� �ht,�nti�if:v::tdi�ii��tin���r�� 
g;=�, ftbC���e;'s �oeu!a:���/�l���r�t�h� on your auto or motor boat. An interesting catalog sent on request. Write today . .  

TilE DA nON ELECTRICAL MFG. CO. 
DS St. Clalr 8treet,___ Dal.tO!!L..Q!!!o 



:APRIL 10, 1909. Scientific America.n 

KEROSENE I 
Turbines, govern1ng mechanism for elastic 

lIuid, S. Z. de Ferranti . . . . . • • . . . . . . . .  916,944 
Twine cutter, A. J. Willetts . • • . . . . . . . . . . . 916,515 
'l'ypewriter column stop mechauism, Knapp 

Boat 
:r:::!'J:�� :�e�i�!e'l"on'�!"I",.1 
pint of Kerosene or distillate per 
power . an hour. There's more power per 

��!�ni�::a�
y
c!::: liAe�������80 ... ___ ;;;;;_..., 

DU BRtE  MA R I N E  
_ _  MOTORS 

PIERCE Motor Boats 
and Motors 

--ALWA YS DEPENDABLE " 
Co�l:�

o
Dut;ahltft;

t
=J8 s�etfm; 

24 yeanl' experieo('e enables us to 
give you the belt for the 
Jeast money. 88 alze. and styles ot M ot o p  Boats r&n�ing i n  prIce from 
,75.00 to t4,OUO.00. Motors 
only, 2 to 20 H. P. 

Knock D o w n  Boat FraDlea with Machin­ery. R o w  B o a t s  and 
Canoes. Write t<?day for full 
particulars. We can save you money. 

PIERCE ENQINE CO. Twenty-fourth Ave., Racine, WI •• 
Siegel, Cooper Co., New York CU:r�.:�

stern Agents 

LET  U S  B E  YO U R  fACTO RY 
S TA M P I N G S ,  M O D E L S ,  E X P t: R T  W O R K  

' l i E  I. I . O H I: " A t  Il l "  A' I' "' 1' \ \1 1' 1 "; ( 0. 
�" , I) J l um l J l ( , 1I ... t • ( ' 1 \ , ( 1 II n l! ,  H. 

DONT LET YOUR P ATENT LIE.IDLE. We'llmake 
-dies and tools and manufaeture·yonr article ready for 
market. Write nOW-don't delay. Southern Stamping 
'" Mfg. Co., R. 8 .. Nasbville, Tenn. 

• COl'liss Enlfilnes, Brewer.' 
and Bottlers' Machinery. l'HE VILTER 

.......... M �·G. CO., 899 Clinton st .. Mllwanlr.ee, Wis. 

MODELS & EXPE R I M E N TA L  W O R K .  
lnventioDB developed. Special Yachlnery. 

E. V. BAILURO CO,. 24 Frankfort Street. New York. 

RUBB ER Expert Manufacturers Fine Jobbing Work 
PARKER, STEARNS i. CO., 228.229 Soutb Street. New York 

H O E FT &. C O,M PA N Y  
Die lIaken, Model lIIakers, Dlaehlnery B1t1l�en, Paneh PreUM, 
Llgh.t aDd lIeav,. Sta .. plnga. 120 Michipn�t... Chicago, Ill. , U.S.A. 

M O O  R E �l;:t;("'l;�·�':·�lltjl'l'.'� ,\ " I!� /:I�t l}:I\'�d;;el\i�)(���ld: 
& C O .  I l ld iall "  !l IHI .. , 1 1 1 1.. 1 1 11 " \ 1 1 1 1 , I h i , . I� ' I . ... \ .  

DIE M O D E LS §PECI A L  
W O R K  T O O L S  M A C H I N E R Y  
NATIONAL STAMPING A N o  ELECTRIC WORKS 

1 53 · 1 59 S JeffersoD S'oel , Chicago, III. 

& Harting . . .  . . .  . • . .  . .  . .  . .  • • . . .  . .  . . . .  916,720 
Typewriting machine,. D. Briggs •• . . . . • . .  916,836 
Typewriting machine, E. B. Hess . . . . . . . • 916,866 
Typographic machine, F. H. Richards, 

916,488, 916,782 
Upholstering device, F. H. Hampton et a1 . 916,700 
Valve, M. Warren . . . . . . . . . .  , • . . • . . . . . • . • .  916,642 
Valve, J. J. Bettinger . . . . . . . . . . .  , . . . . . . .  916,831 
Valve, engine, J. Rothchlld • • • . . . • . . . . • . .  916,491 
Valve, 1I0at, G. E. Loeble . . . . . . . . . . . . . . .  916,731> 
Valve, 1I0at, L. Guedesse ••• • . . •• . . . . . . . . 916,927 
Valve tor regenerative turnaces, reversing, 

G. p, Graham ••••• . •• •• . . . • . . . . . . . . • 916,695 
Valve, sluice, E'. Seiffert ••• .-:-: • . . . . . .  : . . .  916,494 
Valve, steam, J. D. Throop • . . . . . . . . . . . . .  916,629 
Valve, three-way, W. Adamson . . . . . . . . . .  916,403 
Vehicle attachment, E . E'. Brown . . . . . . . .  916,529 
Vehicle a.xie, motor road, L. Renault . . • . .  916,888 
Vehicle wheel, J. E. Hallett . . . . . . . . . . . .  916,551 
Vehicles and electromotive engines, device 

for controlling alr·brakes of railway, 
J. M. Long . . . . . . . . .. . .  , . . . . . . . . . . . . .  916,'13'1 

Velocity recorder, detonating, H. F. Met-
tegang . . . . . • • . . • • • • • . . . . . . • • . . . . . . . . .  916,1>72 

Vending machine, H. V. Westervelt . . . . . .  916,514 
Vending apparatus, H. G. Hower et al . . .  916,051 
Vending machine, stamp, G. C. Barone . . .  916,828 
VentUator, J. A, Plhl . . . . . . . . . . . . . . . . . . . .  916,484 
Wagon brake, A. J. Olson . . • . . . . • . . . . . . .  916,769 
Walls, ceilings, etc., fastening device for 

slabs for, H. B. Copeland . . . . • . . . . . . . .  916,916 
Watch tor counting the pulse by sound or 

touch, H. A. Lugrin . . . . . . . . . . . . . . . . . 916,963 
Water coil, W. M. 'l'aylor ••• . . •• . . . . . . . • 916,936 
;:��r ::t��ln�. 

ag�a��y:: . �: . �: . •  ��:?:�: �ig:�� 
Weight tor pickling vats; C. G, Deibel . . .  916,919 
Wheel, M. J. & P. P. Adams . . . . . . . . . . . . . 916,402 
Wheel, A. Norrander . . . . . . . . . . . . . . . . . . . . .  916,480 
Wheel, A. Hanson • , ' .  • . • • . . . • • • . . • • . . . .  . . .  916,929 
WhUIletree, G. F. Danielson • • . . . . . . . . . . 916,917 
Whltrletree hook, W. O. H. Bergman . . • . .  916,830 
Whip lock, W. E. Roberts . . . . . . . . . . . . . . . .  916,490 
Wick trimmer, W. J. Lee • • • . . . . • • • . . . . .  916,881 
Winding machine knotter, cop, S. J. Martin 916,883 
Window blind, G. P. Mitchell . . . . . . . . . . . 916,752 
Window cleaning device, H. G. Vaugban . 916,635 
Window protector, J. M. Triggs. . . . . . . . . .  916,803 
Window stiles, machine for cutting, E. L. 

Ziegler . .  • . . .  . . . . . . . . . . .  . . . .  . . . . . . . .  . .  916,520 
Wiper, A. Moseke . . . . . . . . . . . . . . . . . . . . . . .  916,71>5 
Wire connector, A. T. Ballenger . . . . . . . .  916,653 
Wire screen, Bittlinger & Ennis . . . . . . . . .  916,832 
Work box, R. F. Paden . . . . . . • . . . . • . . . . . .  916,771 
Wrench, W. M. Meek . . . . . . . . . . . . . . . . . . . .  916,468 
Wrench, W. Van Wie . . . . . . . . . . . . . . . . . . .  916,507 
Wrencb, R. Q. Warren . . . . . . . . . . . • . . . . . .  916,510 
Wrench, E. C. Scruggs • • . . . . . • . . • • . . . • • .  916,613 
Wrench, H. Jeffrey . . . . . . • . . . . . . . . .  916,951, 916,952 

DESIGNS. 
Badge, M. Wojtecki . . . . . . . . . . . . . . . . . . . . . .  39,895 
Bank, toy savings, H. Marlow . . . . . . . . . . . . . 39,902 
Brush, shaving, J. L. Erskine . . . . . . 39,898, 39,899 
Jar, preserving, W. R. Passano . . . . . . . . . . . . 39,897 
Padlock, C. L. Ledin . • . . . . . . . . . . . . . .  39,900, 39,901 
Vessel, C. A. Blanchard . . . . . . . . . . . . . . . . . .  39,896 

TRADE MARKS. 
Batteries, dry cell, Stackpole Battery Co. , 

73,201 ,  73,202 
Belting and hose, New York Belting & 

Packlug Co. . . . . . . . . . . . . . .  . . .  . . . . . . . . .  73,228 
Building metal, ornamental, California Ar· 

tlstlc Metal & Wire Co . . . . . . . . . . . . . . . .  73,204 
Calcimine, Muralo Co. . • . . . . . . . . . . . . . . . . . . .  73,198 
Canned salmon, Columbia River Packers As-

sociation . . . . . . . . . . . . . . . . . . . . . . . .  73,2'14, 73,216 
Canned salmon, Thlinket Packing Co . . . . . .  73,226 
Chain, Wire, Bridgeport Chain Co . . . . . . . . . .  73, 186 
Clocks, certain, G. Kuehl & Co . . . . . .  73, 190, 73,191 
Confection of phenolphtaleln, laxative, John 

Wyeth & Bro. . . . . . . . .  . . . . . . . . . .  . . .  . . .  73,189 
Fllters and filter mass, Brewers' Special 

Machinery Co. • . . . . . . . . . .  . . . . . . . . . . . . .  73,2.12 
Fishing rods, Horton Manufacturing Co . . . . 73,218 
Foods, certain, Pure Food Canning Co . . . . .  73,222 
Foods, certain, Strohmeyer & Arpe Co • • • . •  73,224 

. Greases, lubricating, Warren Lubricant Co .  73,203 
Harness and sadQlery, certain, Duncan & 

Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,217 
Hats and hat frames, ladles', John Miles 

Incorporated . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,206 
Hose, Mechanical Rubber Co . . . . . . . . • . . . • . .  73,220 
Insect speCifiC, F. A. Rogers . . . . . . . . . . . . . .  73,193 
Knit goods, " ertaln, Ohio Knitting Mills Co. 73,210 
Laces, shoe, Geo. E. Keith Co . . . . . . . . . . . . .  73,197 
Lamps, arc, Economy Electric Co . . . .  73, 195, 73,196 
Laxati ve tablets, Chemlsche Fabrik Helfen· 

berg A. G. vorm. Eugen Dieterich . . . . .  73, 187 
Macaroni, spaghetti, vermicelli, and sar-

dines, Strohmeyer & Arpe Co . . . . . . . . . .  73,225 
Medicinal mineral water, California Mineral 

Water Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,215 
Metal polish, F. T. Lord Polish Co. . • . . . . •  73,188 
MetaJllc bose and tubing, flexible, New 

York Flexible Meta11lc Hose & Tubing 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73,227 

Paper and blank books, certain, J. C. Blair 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . • . . . •  73,205 

Paper boxes, folded, P. A. Sims . . . . . . . . . . .  , 73,223 
Papers, cover, C. H. Dexter & Sons . . . . . . . . 73,194 
Plaster·of·paris, J. B. King & Co . . . . . . . . . .  73,219 
Scarf pin securing devices, U. S. Scarf Pin 

Guard Co. • . . . . . .. . . . . . . .  , • • • . . • • . . . • . . .  73,211 
Stockings, Joseph Black & Sons Co . .  73.207, 73,209 
Table tops or cloths, cotton, Rosemary Man-

ufacturing Co. . . . . . . . . . . . . . . . . . .  73,199, 73,200 
Tea, New Orleans Import Co . . . . . . . . . . . . . . .  73,221 
Washing powder, Roessler & Hasslacher 

Chemical Co. • •  • . • . . . • • • . . .  . . .  . • . . . . . . • 73,192 

LABELS. 
"As You rJke it," for grape jelly, McMa-

hon & Humphries . . . . . . . . . . . . . . . . . . . . .  14,'131 
"Boralum Ointment, " for an astringent anti ... 

septic ointment, Towns & James . . . . . . .  14,736 
"Daniel Boone Flour," for dour, Boonville 

MIlling Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . .  14,730 
"Hemingway's 'London Purple, ' " for drugs 

and chemicals, Hemingway's London 
Purple Co. , Limited . . . .  IL • • • • • • • • • • • • • •  14,733 

uKornola, "  for a medicinal preparation, A. 

"L 
J& �ar��rnii��'; · p�li�j,:;" · :for ' ·f;;r;'·lt��� 14,734 
polish, Levenson & Zenltz . . . . . . . . . . . . . . 14,738 

uLaxura, "  for laxative table+..s, J. F. Tiede-

''OP�:� ·F;,��it��'; · ·p�iiBh · ·��d" ·v�����i�g 14,735 

Dressing," for fnrnlture polish and ve· 
neerlng dressing, Opolax Chemical Co . . .  14 , 739 

"Praetorian, " for cigars, cheroots, cigar-

MODELS & EXPERIM ENTAL WOR K ,  
Gears: Dles. Tools, Novelties manufact'd. M .  P. SC H E  L L ,  1759 Umon Street, San Francisco 

ettes and smoking tobacco: I. P. Levy . .  14,728 
"Rock town Old Special Rye Wbiskey 

Blend, "  for blended wblsky, J. Lafferty 14,729 
"Sokeland's Pumpernickel," for pumper-

nickel, E. Sokeland & Sohne . . . . . . . . . . . .  14,732 JUST OUT 
h.t:'li':t�g:i.�n �lPb���JO ;:�e�i���� ;���g �:':e� 
For full information and particulars, address U. S. 
Mop Co., 403 M"ln St .• Leipsic, O. 

"Unguentum Reztnox," for an ointment, 
Towns & James . . . . . . . . . . . . . . . . . . . . . .  14,737 

New York Model and Experimental Works 
INVEmONS DEVELOPED. SPECIAL MACHINERY 

442 East 166tb Street New York, N. Y. 

NOVELT I E S  8. PAT E NTED ARTI C L E S  
MANUfA CTU R E D  B Y  C O � T R A C T  PU�GHING D I E S  SPEGIAl MACH I N E R Y. 

E K O N I G S LOW S fA/.<D ING & l JO I  WORKS. CLF'E LAN �  0 

PRINTS. 
"If I Drop in Will You Save Me, "  for pack-

Ing, Crandall Packing Co • . . . . . . . . . . . . . . .  2 452 
UStart Housekeeping Right," for flour, Wash-

' 

burn Crosby Co. . . . . . . . . . . . . . . . . . . . . . . .  2,451 

A printed copy of the speCification nud drawing 
of any patent In tqe foregoing list, or any patent 
In print Issued since 1863, will be furnished from 
this office for 10 cents, provided the name and number of the patent desired and the date be 
If\ven. Addrees Mnnn " Co., 361 Broadway, New York. 

Canadian patents may now be obta,lned by the in· 
.. entors for any of the Inventions named in tbe tore. going n.t. For terma and further partlcularo addre.. Munn .. Co.. 361 Broadway, Ne.. York. 

Tr u s t 

t h e 

Tru ss 

IVER JOHNSON 
Tr u s s  B r i d ge B i cyc l e  

Today, there are a score or more different makes 
of bicycles. 

Yet the Iver Johnson is in a class by itself. 
The others are all about alike except in n ame plates. 
One of the distinctive features of the Iver Johnson 

is the Truss Bridge-the same principle employed in 
bridge construction. This holds the frame absolutely 
rigid-all parts in perfect alignment. This elim­

ination of " give " and " play " makes the Iver 
Johllson wonderfully easy.running. Then, 

the extra strength given by the Truss 
Bridge adds immensely to the safety. 

Think what that means to you. 

Model Forty·fou r ,  34 H.  P. ,  $2,250. 

SEND FOR CATALOG 
giving i l lustrations a n d  dc· 
sc r iptions of all  models 
and name of your d�aler. 

IverJobo90D'sArms 6< CycleWorka 
170 River St., FU,bburg, Maas, 

.Manu/acturera of Iver John!tm Jle". 
tlOhJeT8 ( " Ha.»uner the Hammer"J 

Gnd Sinole Barrel Shotgu".!. 

Spare 'Vhect. with Inflated Tire. Brackets. and. Toots. $74. With Magneto, 1150' 

THE CALL OF THE OPEN ROAD 
For the most p art we do not travel in our leisure hours to go anywhere, 

but just to go. The delightful thing is t<. move; to feel the familiar th ings 
siipping away behind us, and to enjoy the open road as it  unfolds before us. 

We l ike the stir and speed of the journey, the fresh breeze in our faces , 
and at the wheel of a Ramb�r you enjoy the added sense of power and control . 
Besides , you have a feeling of confidence and satisfaction in driving a car of such 
unusual quality . 

The R ambl� Offset Crank-Shaft makes this car silently po�rful-capa·· 
ble of running at forty or three miles an hoor an high speed , and cl imbing 
any hill  with gratifying ease . 

The R ambler Spare Wheel obviates all tire worries-makes punctures 
mere incidents of a trip-saves the tiresome task of pumping up the new 

tire , and can be substituted for regular wheel within three minutes'  time. 

Thomas B. Jeffery & Company 
Maio Office and Factory, Keno.b., Wi •• 

Ch�-::;�:i���u�!������!.A�:�c�rk 
Clevclag.d, San FRDclsco 

C A R  O F  S T E A D Y  S E R V I  C E  

International Auto Bug 
The Most Advanced 
Example of Dependable 
Motor Buggy Design 
and Construction 

THE INTERNATIONAL AUTO BUGGY is a reliable and economical 
car for city or country use, in any kind of service-pleasure or business-over 
all kinds of roads. We would be glad to show you the power, simplicity, 

accessibility of all its parts, easy control, comfort and usefulness of the International 
Auto Buggy-the highest type of motor vehicle. 

Body-piano bos. two seats or one, with top or without. 
Motor-2 cylinden opposed, 4·cycle, '5" bore, 5" stroke. 
Horse Power- 1 4  by brake test, equivalent to 1 8  or 20'in 
Automobile ratin�. Suspension - Steel sub.frame under 
body, equal distribution of weij{ht. Transmiaion-Two 
speeds forwatd, one revene, all operated by one lever. 

Drive-Chain to countershaft, countershaft to each rear 
wheel. Wheelo-4O.inch front, 44·inch rear with 1 � 
inch solid rubber tires. Sprinllll-36-inch full elliptic. 
Brakes-Internal. t;Xl""'ding. Capacity-Four paIOel!llelll 
or 800 pounds height when rear &eat is removed. Speea 
-2 to 20 miles per hour 

Write For International Auto BUIlIlY Catalollue. 
INTERNATIONAL HARVESTER COMPANY OF AMERICA 

1 00 Harvester Building (INCORPORATED) CHICAGO, U. S. A. 



For Porches, Verandas, Lawns, Tents 
and  I n door Use 

Combines Hammock, 
Couch a nd Swing Settee 

A third of a century's expNience shows 
that Rowe's Hammocks can be depended on 
to Rive 10 years of continuous out-af-door 
servic(', From the modt'l and of same weight 
canvas (white or khaki)  as made by us for 
years for U. S. Kavy. StronR wood frame. 
thick mattress. Holds six persons. Ideal 
for outdoor sleepinR. Com plete. with lin . .  s 
and hooks ready for hanging, delivc-ry charges 
prepaid in North A merica. carefully packed. 

Write for Descriptive Booklet 
about this most comfortable and durable 
piece of outdoor furniture. and prices of 
different styles and sizes. 

E. L. Rowe & Son, Inc., 471 Water St., Gloucester, Mass. 

Low Fares 
to Seattle 

S62 for round-trip · between 
Chicago and . Seattle 

for the Alaska-Yukon-Pacific 
Exposition via the 

OHIOAGO 
MILWAUKEE I ST. PAUL 

RAILWAY 
S62. also fpr. the rou�d-trip 

between Chicag(); a,p.d 
Tacoma, Portlancl;Victoriapr 

. Vancouver. . . . 
Tickets on sale May 20 to 

September 30. . Ret�rn limit 
October 3 1 .  Stop-overs. 

Descdptive folder free. 
F. A. 

General Passenger 

Fractional Adding & Subtracting Rule 
A practical, useful and time-savinI! 

device for students in engineering" 
schools, machine desi�ners, 

mechanical and 

WE WILL 1\'lAKE :���!r::�!� 
manufacture of any metal novelty. Automatic ma­
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK &: EYE CO" Hoboken, N. J. 

a_lVBRI(Al(SS�':: 
! It m ANY'" I N Ci $�t'fll 

'5-2' S. C LlNTON 5T. 
C.H. B [5 LVa co fmf.�tr.US-A· 

ALLEN'S FOOT =EASE 
Shake Into Your Shoes 

Allen's Foot=Ease, a pOl-v(ler for 
the feet. It relieves painful, swollen. 

smarting. nervous feet, and instantly 
takes the sting out of corns and bunions. 
It's the greatest comfort .titS­
covery of' tbt .. age. Allen'!; Foot""" 
E,Lse makes tight-ntting or new shoes 
feel easy. It is a certain cure for ingrow­
ing nails, sWARt-jng, callous and hot, 
tired, aching feet. We have over 30.0(10 
te"ltimoninls. 1.' R V  1 '1' TO-DA Y. 
Sold hy all Druggists and Shoe StorE's, 
2i)c. ))0 n o t  ae("f"llt any substi­

'-.:oI;lfl;:,\,::.;;:; t llte. Sen t by mail for 2fic. in stnmps 

FREE ,?,;!U:!'air.ACIUGE 

'1n a pinch. 
use ADen's 
Foot-Ease" 

InOTHElt GRAY'S SWEET 
Je<:e�Y8�,E!f��h ttcbnd��:.'ed��rd' fb; 
DrutJCists everywhere. 
ArEE����"f.UsfEJt�Le \���N.'Y. 

Scientific Alnerican. 

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

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

THE INVINCIBLE SCHACHT A\JTO -RUNABOUT 

HandsOlne lines and fin�sh-Regular auto appearance-High 
... wheel style best for all roads-sa nd, tHud and tllOtllltain eli tubing. 

Ec.onolllY of first cost and long life durability. Quick control frotn steering wheel--Friction 
dnve--:-Doubl� chain to . each rear wheel-Absolutely gearless and c1utchless-Puncture proof 
Goo�nch SOl.1d rubber hres-Timken roller bearings-Schebler carburetor, etc. All of highest 
quahty. WrIte for pnce-Free books as prospective buyer or special offer to agents. 

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

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
.. ::; T AT I O N  E Q U I  P M E N  T $ 4.  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 I 1 1 1 1 1 I 1 1 1 1 1 I 1 1 1 I 1 1 1 I I I 1 1 I 

The Saving Power 
of  B i g  B u y i n g  

THE figures under the cuts are the 
values of Purchases made by 
this Corporation in the past four 

years. The total of $16, 700, 000 in­
cludes only the more important and 
readily classified material. Some of 
the actual quantities represented are 

600 Street and interurban railway cars. 
10,000 Tons, structural steel. 

106,500 Horse Power, generators. 
13.500.000 Pounds. copper and aluminum 

cable. 

This volume of buying secures min­
imum costs which are given net to our 
clients under the " Cost pI us .. form 
ot contract. 

The carrying of all this material is 
attracti ve business for the railroads 

:,-nd they give the best of service to get 
It. Recently they pushed a shipment 
of twelve cars from New York to 
Seattle for us in thirteen days-less 
than half the schedule time. 

These and other advantages of our 
purchasing power, we turn directly 
to the account of our clients, in 

The Design and Construction 
of Water Powers, Transmis­
sions, Steam Electric Plants, 
Electric Railways and the Elec­
trification of Steam Railroads • 

Engineering Corporation 
80ston. Massachl.lI.etts 

ww.w.lW.Ul' " , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  [llllITDllIlITrII l I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

G,.eatest Launch 
Dlfe,. Eve,. 

Made 
Price 
$1 10  

Length r .  feet. 

M •••• '.ns Beam 4 ft. Z In. 
_ •• J Motor 3 H. P. 

��'909!1!1 S�ftec:al Is a trim. speedy, elegantly equIpped Mnll!ns Steel Launch-with a guar-

,.. •. anteed speed of 9 miles an hour-Improved 3 H. P. Two Cycle Heverslble 
En�lne and Mullins Silent Underwater Exhaust. Mullins Patented Steel Construction like torpedo boats 
with larg-e air chambers like life boats, insures speed and absolute safety. 

OUf Complete Catalog-ue of J.Jaunches,. Motor Boats, Marine Engines, Row Boats, Hunting and Fishing 
Boats gives complete specifications of the " 1909 Special" and full particulars regarding our entirely new line 
of 1909 Mod�ls desig-ned by \Vhittelsey & 'Vhttaker of New York-the most Btlccel"lsful naval architects in 
America. When you want your boat you will want it at once, not three months later; 50 write 
today For Our Catalogue. 

W. H. Mullins Company. 1 1 8 F,.anlclln Bt,.eet, Salem, Ohio. 

FO R 148 YEA RS 
A. -W . FABER has made the highest grade of lead pencils. 

" CASZ'£££ " 
������ PE NC I LS INK 

represent that acme of perfection that can be obtained only by experience and long effort to produce 
the finest it is possible to manufacture. 

Sold by 1111 sbtioners and dealerfl in !Lrtists' all\1 41mw inl( materials. Samples woHh ,1<lulile tile mont>y will be sent you on receipt o f  lOco 

A. W. FABER, 49 Dickerson Street, Newark, N. J .  

News 
The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

100 to 1 25 pages, 9" x 1 3", weekly. Send teu cents for sample coP-yo 
If you cannot locate desired engineering equipment write our .. Readers Want • department. 

THE ENGINEERING NBWS PUBLISHING CO. : 214 Broadway, New York 

APRIL 10, 1909. 

High Wheel. Travel all Roads, 
Because all Roads are made t:o 
b. traveled by High Wheels. 

Oldest and largest makers of high-wheeled 
automobiles in the world. World ' s record 
for Hill-climbing and Reliahilitv COIl­
tests in this class. Only all ball-a.nd­
roller-bearing motor made. New 
friction·chain direct drive-no gea]·s. 
Roadlblllty and Reliability 
are the rea.sons for high wheels and 
tolid rubber tires. Send for our otatalog and learn more alxlUt these 
popular, intensely practicable vuh]· 
�les and the;� low cos,. 
HOLSMAN AUTOMOBn.E CO. 
Balta 117 I4ol1ll4!lOCt Bit Cblcago 

N I C K E L 
.ND 

Electro· Plating 
Apparatus and Material 

THB 
Hanson & V an W i nkle 

Co •• 
Sewn .. I •• N .  J .  
28 & 30 S .  Canal St. 

C b ica�o. 

AUTOMOBILE 
Solid or pneulIIatic lIn-s. High or low wh('eis. 

The oue Autulilohil .. at. a I.ow ]'l"Ice 
that is always ready t n rtm. 11:I1His'lI11e, 

Stylifih, :::'iml'lt', R",· 
liahl e :  I<::conolllkal to 
Operute. S!lfe a II tl 
Sure. A H i l l  I limber, 
Uiggt·sl AU{lIll1nhi ll' 
V u l u l' III AWt'ri!-a. 
l!l( l!l Catalo:!, FREE. 

Cook Motor Vehicle Co. 1020 !\ .  H'w!!..\" , St. Louis 

Our GAS CONTROLLER stops 
that Blowing and Breaking 
Mantles and will actually save 
you 1 5% to 30% on every gas 
bill. We guarantee it. 
Lasts a 1ifetime and needs no aUen .. 

attached. Drop a DOstal-and let us 
References. any bank in Chicago. 

573 Madison Street, Chicago 

LVEKilAY 
TAPES Ar.D RULES 

ARE THE BEST. 
"'or sale everywhere. Send tor 

Catalog No. 16. 
L U F K I N  R U L E C O. 

Sag inaw, Mich" U .  S. A. 
�ew York and London. 

.. UJ,..., ... ,V.", man to obtain a 

without leav­
up his work. 

Just to introduce our methods of Correspondence Study. 
we are offering these books at a special price of $24.00, 
payable $2.00 down and $2.00 a month. The regular 
price is $48.00. If the books are not what you want, 
return them at our expense. We will pay transportation 
charges both ways. 

HII'OIlTA"I'I' !"UIlJ E{n', ('OYEII E U  
Plane l'Iurvey l n g - ;n�'dmlliNII HI'u"'in!; - Piottlug nud 
'l'opograpily-Hnilrfllul };IlI;iIH't'rlul,;"- Ntnf,ie!!l- �tl'l'ugtll 
of ItInh'rillls--Hoof 'J'I'IISS�'S jlud :Itlill Building fOIl",tnu·. 
UOII -(·ost. Amalyfoiis ill Itt'lnti on t o  ]�III :dnf:'t�rl ng- lUII<o;onl"Y 
- 1'1"111't1('al ProhlNlls in ('ollstrudion - U:nlrall lil'., -­
Uotlse IIrliinagl' utul HlIullaHuu-Hin'I' llnd Harhol" ]m­
PI'oH'lIlt'nts - Ui ghwllY t'unst l'lll"t.ion, d,e. 

Order promptly and we will include FREE 
for one year as a monthly supplement, the 

TECHNICAL WORLD MAGAZINE a live up - to - the - minute. dollar-and-a-half monthly 
crowded with special articles on the most recent applica­
tions of the principles covered in the Cyclopedia ; splen­
didly illustrated with scores of special photographs. 

American School of Correspondence, Chicago, U. S. A. 

FREE OFFER COUPON 
A:ItIlml("AN st'1I00I. tW t 'UHltEsl'UNnENt'E : 

l'll:':lse senti s,·t ('yd0l'l'oIia (If ( ' j\ ' i l  En;.:iIl,·erit\j! for 5 days' 
free t'Xlllllin:ltioll. Also Tedlllie:tl \\'Ilr[11 for 1 year. I will  
1'''11,1 $ : !  within 5 (lays and $:! a lll"llth until I llave

' 
p:li,1 *�.tJlIl, 

utherwise I will notify you :md hohl the uooks subJect to your 
order. Title not to "lISS nntil fully paid. 

NAMK • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

AnORESR • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • . • • • • • . • • • •  , • • • • •  

F.MPT.O"Kft • • • • • • • • • • • • • •  

Am. 4-10-'1\-1 

'H'I TheBall Transmission rj 
'1111[llll�l . Automobi1;;&MotorBoats .�I:!;'I!-

'r>< l  t _f-I N E w  YORK G E A R  WORKS .. 
_ ""  '�L G ( - � ". ' ( f-o  �) .... , '" "" " , 


