
THE AERONAUTIC SOCIETY'S FIRST CURTISS 
AEROPLANE. 

The - photographs reproduced on this page show the 
new biplane which Glenn H. Curtiss has just com­
pleted for the Aeronautic Society. This machine, as 
can be seen from the pictures of it on the ground 
and in the air, is rather light and small compared 
with the Wright aeroplane or with most of the numer­
ous biplanes lately constructed abroad. - In construct­
ing it, Mr. Curtiss has taken advantage of the prac­
tical experience in the art which he had in building 
the Aerial Experiment Association's four machines 
last year, while he has also had at his disposal the 
knowledge of Mr. A. M. Herring, who is now asso­
ciated with him. The result is a greatly Simplified 
and improved aeroplane and motor. 

As with the "June Bug" and "Silver Dart," the 
planes are attached to a central body portion, mount­
ed upon three 20-inch pneumatic-tired wheelS, and 
carrying the motor and propeller. The two rear 
vi' heels are set in forks suitably braced and tied to­
gether, while the front wheel is mounted in a strong 
fork like that used on a bicycle. A single long 
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struck diagonally by a wind gust. If such a gust 
were allowed to turn it, the gyroscopic action of the 
single propeller might direct it up or down. Movable 
balancing planes 2 x 6 feet in size are placed at 
the ends of the planes half way between them. These 
are operated by the swaying of the body of the avia­
tor by means of a frame fitting around his shoulders. 
In fitting the rudders and tail, Mr. Curtiss has made 
liberal use of bamboo. This material combines 
strength with lightness, and it is surprising that it 
has not been used more in aeroplane construction. 
With the exception of Salltos Dumont's tiny mono­
plane, we know of no other successful aeroplane in 
which bamboo rods are used to form part of 'the 
frame. The frames of the planes are of Oregon 
spruce, and are put together in sections. The ribs 
are of light laminated spruce spaced about a foot 
apart. They project beyond the rear members of the 
frames of the planes and run through pockets on 
top of the surfaces. A wire runs through the rear 
edge of each surface and is stretched over the end of 
each rib, thus serving to keep tight the cloth, which is 
also wrapped around the front edge of each plime. The 

LOS ANGELES 200-MILE CONDUIT WATER SUPPLY. 
BY DAY ALLEN WILLEY. 

The longest artificial water conduit ever planned in 
America is that which is to increase the water supply 
of the city of Los Angeles in Southern California, and 
which is now being completed. While the conduit is 
notable for its engineering features, it will not only 
supply water for domest}c purposes and for irrigation 

.. but th� head of water is so great that it will produce 
electrical horse-power for pumping, manufacturing, 
transportation, and other purposes, so that the project 
achieves three different objects. 

The extensive arid district in Southern California 
has limited Los Angeles in the past to obtaining water 
from only one source. The rapid growth of the city in 
population and its Industrial development necessitated 
another supply, but the nearest considered available 
was from the Owens River. This stream, which rises in 
the eastern Sierras of the State, is over 200 miles from 
Los Angeles, and separated by a country which includes 
not only mountains but a large area of absolute desert, 
presenting many difficulties in the way of constructing 
such a canal. When the necessary surveys were made, 
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VIEWS OF THE CURTISS AEROPLANE MAKING.ITS INITIAL FLIGHTS AT HAMMONDSPORT, N, Y. 

Photographs copyrighted 1909 by Benner. _ 

THREE-QUARTER FRON T VIEW OF THE NEW CURTISS BIPLANE BUILT FOR THE AERONAUTIC SOCIETy. 

A double horizontal rudder in front is balanced by a s in!(le horizontal tail. The 4-cylinder 25 horse-power motor, with radiator In front and propeller at the rear, is showu behind Mr. Curtiss, who is in the aviator's 
seat .. Note the split vertical rudder behind and the fixed triangular vertical surface in front; also the balancing rudders between the planes at each end. 

wood rod extends back from the fron t wheel to the 
axle connecting the rear wheels, which are spaced 
far apart. 

The rubber-coated silk used for the surfaces is 
laced to the -frame in panels, there being four 5-foot 
panels (two on each Side of the 6-foot center one) to 
each plane. There are also 1 8-inch extensions on the 
ends of both planes, so that the total spread of the 
planes is 29 feet, while their width from front to 
back and their spacing is 4 � feet. On account Of 
notches cut out of the planes to accommodate the 
propeller, the total sUpporting surface furnished by 
them is only about 250 square feet. A double-surface 
2 x 6-foot horizontal rudder having 24 square feet of 
surface is placed 10 feet in front of the planes, while 
a single adjustable horizontal surface of the same size, 
located 10 feet behind them, serves as a steadying tail. 
The vertical rudder is placed at the middle of this 
surface; it is 2� x 2� feet in size. There is also 
a large vertical triangular-shaped steadying surface 
at the center of the horizontal rudder. This surface 
and the vertical rudder serve to keep the machine 
from twisting about its center vertical axis when 

:mrfaces have a slight parabolic curve from front to 
back, the curvature used being about 1 in 9. The 
angle of the planes with the horizontal is also slight, 
being only about 6 degrees as the machine stands on 
the ground. When in flight, this angle diminishes 
several degrees. 

The Diotor used is a special 4-cylinder, 3* x 4, 
water-cooled Curtiss aeronautic engine. It develops 
26 horse-power at 1,200 R. P. M., which is 1 horse­
power per 1 % square inches of piston area, or rather 
more than is usually obtained. High compression is 
used, though this is by no means abnormal. The 
-cylinders of the engine are of cast iron with a wall 
thickness of about 5/32 inch. They are surrounded 
by cast copper water jackets welded to them. The 
heads of the cylinders are hemispherical, with inlet 
and exhaust valves set at an angle upon each side of 
the water outlet, which is in the center. Both valves 
are operated by a- single rocker arm pivoted on top 
of the water pipe. The inlet pipe extends across all 
four cylinders with the carbureter placed at one end 
of it. A gear-driven Bosh high-tension magneto 

(Ooncluded on page 468.) 

it was found that it would be necessary to build a 
waterway no less than 215 miles in length. Incidental­
ly, it may be said that the total cost of the project rep­
resents about $20,000,000, not counting the purchase of 
property for reservoir sites and other purposes, which, 
if included, bring the total cost to nearly $22,000,000. 
This sum has been provided by the .sale of municipal 
bonds, and such has been the public interest mani­
fested, that all of the money has been raised in the 
city of Los Angeles, its residents taking its securities. 

The canal begins at a dam which has been con­
structed across the Owens River about 40 miles from a 
lake into which it has hitherto discharged its water. 
The dam is of the diversion type, and from it extends 
the main canal for a distance of 60 miles to the Haiwee, 
the first reservoir in the series planned. On this sec­
tion is some very difficult. work. In a distance of 22 
miles the waterway includes no less than 8 miles of 
tunnel. Three and one-half miles of conduit are com­
posed of heavy steel pipe faced on the outside with 
concrete. T-en miles of the canal in the same section 
have wallii molded entirely in concrete. The Jawbone 

(Ooncluded on page 468.) 



IMPROVEMENTS IN THE DE FOREST 

SYSTEM OF WIRELESS TELEPHONY. 

(Concluded from page 457.) 

Dr. De Forest has made an ingenious ap­
plication of the principle of directive 
propagation, a refinement of which has 
also been developed with great success 
in' Europe by Bellini and Tosi.* It was 
found that if slanting wires were run 
from a mast to a boom, the intensity 
of the waves emitted would be much 
greater in the direction of the plane 
of the antenna and practically zero at 
right angles to it. Accordingly, this af­
forded them an excellent method of di­
recting the waves; and if the whole ar­
rangement were revolved, any desired 
direction could be given to the wave 
fronts emitted from the antenna. Dr. 
De Forest conceived the idea of using 
this device for sending out danger sig­
nals from a lighthouse or other point, 
and change the direction of the wave by 
revolving the projecting apparatus so 
that any boat which received the sig­
nals could immediately ascertain its di: 
rection from a danger spot equipped with 
the "aerophore," as the device has been 
termed, since the apparatus was designed 
to transmit intelligible signals which dif­
fered automatically with the constantly 
changing direction of the waves as pro­
jected. A simple example will illustrate 
this. When the apparatus is arranged to 
transmit waves in a northerly direction a 
certain telegraphic or telephonic signal 
would be sent out in tbat direction, and 
only in that direction. If that message 
were received on some ship, it would fol­
low at once that the lighthouse was bear­
ing due south of the vessel. For other 
points of the compass the signals would 
be different, while a prearranged code 
would be employed where the aerophore 
was installed upon a vessel. Thus with 
the apparatus in operation on both of two 
vessels, it would be possible as soon as 
they came within range of each other to 
determine their bearing, particularly as 
the signal is first received by an auto­
matic and audible device, such as a 
buzzer. which would sound in the pilot 
house and make evident the necessity of 
picking up the telephone receiver and 
learning the exact direction of the sig­
nals. Dr. De Forest has recently been 
working on a type of aerophore where an 
arc light is revolved behind a parabolic 
mirror, with the movement interrupted 
successively at the points of the com­
pass where the signal automatically is 
sent out by wireless, indicating the di­
rection in which the wave is projected. 
In addition to these signals a micro­
phonic transmitter is connected with a set 
of bells tuned to the quarters of the 
octave which are constantly striking, one 
after the other, several times a minute. 
These bells have a varying range of pene· 
tration, so that when the observer on a 
boat can hear four bells he knows he is 
within a certain range of distance of the 
source of sound. When only three are 
heard, the distance, of course, must be 
less, and so on, so that a fair estimate 
of the distance from the danger point is 
obtaina ble. 

An improvement that makes possible 
the satisfactory working of the system 
is the adjusting of the sending mechan· 
ism of all instruments to a "common 
tune," which differs widely from that of 
the receiving part of the apparatus, so 
that when using a single antenna, it is 
possible to receive the sound whether 
the transmission apparatus is working 
or not. When a signal is received, a 
small lamp is lighted by induction or a 
buzzer is caused to sound, so that the 
operator immediately puts on his head 
telephone in order to find the where· 
abouts and name of the transmitting 
station. Aerophore signals will be 
erected at all the points of danger on the 
Great Lakes, and will be used on all the 
signal towers of the Radio-Telephone 
Company. The device has been tried on 
the steamship "Wisconsin," and has 
worked successfully over a limited range. 

* SeeSCIENTIFICA'MERICAN SUPPJ,EMENT, No. 1745, 
June 12th, 1909. page 372. 
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THE AERONAUTIC SOCIETY'S FIRST 

CURTISS AEROPLANE. 

(Concluded from page 460.) 

weighing 12% pounds, as well as a gear· 
driven oil pump, is placed at the same 
end as the carbureter, while the gear 
water pump is at the other, or rear, end. 
One of the gears of this pump is on the 
camshaft. The motor is very li!?ht and 
compact, its weight complete with pumps, 
magneto, and carbureter being 97% 
pounds. As it is claimed to be capable 
of developing as much as 30 horse-power, 
its weight without water and radiator is 
about 31,4 pounds per horse-power. The 
radiator weighs 40 pounds, and less than 
10 pounds of water is carried, so that 
the total weight of the power plant is 
under 150 pounds. It was tested by a 
10·hour run driving the propeller. 

A 61h-foot diameter, 5-foot pitch wood 
propeller is mounted upon the engine 
crankshaft. This propeller develops a 
thrust of 225 pounds when the aeroplane 
is held stationary, although 150 pounds 
is all that is needed to fly it. The blades 
are but five inches wide. The motor 
is mounted upon the rear part of the 
main planes, half way between them, the 
propeller being at the rear. The aviator 
sits on a seat at the front edge of the 
lower plane and about a foot above it, 
this seat and a foot rest being located 
upon a pair of inclined braces extending 
upward from the front wheel to the two 
special uprights at the rear, which sup· 
port the motor bed in conjunction with 
the inclined braces. Two other pairs of 
braces extend upward respectively from 
this wheel to the front edge of the upper 
plane and to the parallel downwardly­
inclined poles extending forward from 
the front edge of this plane to support 
the horizontal rudder. The tail is car· 
ried by two pairs of parallel rods ex· 
tending downward and upward from the 
rear edges of the upper and lower planes 
and meeting some 12 feet behind them. 
A square automobile·type radiator is 
placed in front of the motor; the cylin­
drical gasoline tank is located above it 
just under the upper plane, and the oil 
reservoir below. 

The cont.rol of the new aeroplane is 
practically as simple as that of an auto­
mobile. All the aviator has to do is to 
pull or push on the steering wheel, which 
is placed vertically in front of him, in 
order to steer up or down, while turning 
the wheel and inclining the body slightly 
steers the machine to the right or left. 
The vertical rudder is in reality unneces­
sary for steering, as this can be accom· 
plished simply by inclining the body and 
thus setting the balancing planes. These 
are connected by wires with a frame of 
steel tubing shaped like a bicycle handle 
bar and fitting around the shoulders of 

, the aviator, so that when he sways slight· 

I
lY to one side or the other one wing tip is 
inclined upward and the other downward 
slightly. The aeroplane, in a run of 75 
feet, will attain sufficient speed-about 25 
miles an hour-to rise. 
than 40 miles an hour. 

It flies at more 
A plunger bral,e 

is fitted to the front wheel tire, to aid in 
quickly stopping it when it alights. 

Several successful trial flights were 
made at Hammondsport, N. Y., by Mr. 
Curtiss on June 4th, 5th, and 6th. The 
longest of these was about 3' miles in the 
shape of a figure 8. He has shipped the 
machine to the grounds of the Aeronau­
tic Society at Morris Park' race track, 
New York, and after making some fur­
ther practice flights, he will attempt to 
set up a record for the SCIENTIFIC A�n:R­
ICAN trophy at the society's first 1909 
flight exhibition, wh ich will be held 
either the 19th or 26th Instant. A new 
monoplane and several new gliders will 
also be tried upon this occasion. There 
will be a wind wagon race, and contests 
for models, kites, and gliders. The so· 
ciety's new dirigible balloon will also be 
flown. 

••• 
LOS ANGELES 200-MILE CONDUIT WATER 

SUPPLY. 

(Concluded from page WO.) 

I division, as it is called, is uninhabited, 
and it was necessary to transport much 



of the machinery and all of the food sup­
plies as well as the building material 
from the desert and mountains in wag­
ons, necessitating the construction of an 
extensive mileage of roadway. 

The tunnels which have been required 
on the route are notable for their extent. 
The Coast Range of mountains is pierced 
by a tunnel, nearly 1 1  feet in diameter, 
which is nearly 27,000 feet in length-one 
of the longest in America. In this tun­
nel and its approaches, covering a dis­
tance of 11 miles, there is a fall from 
2,922 feet altitude to 1,520 feet. The head 
of water thus obtained will be utilized 
in an electric power plant of 93.000 horse­
power at what is known as Elizabeth 
Lake. This will be by far the largest 
power plant in connection with the pro­
ject. Another tunnel is 7,800 feet in 
length. The conduit does not extend into 
the city of Los Angeles; but its water is 
distributed to a series of reservoirs in 
San Fernando Valley. These reservoirs 
have a capacity of about 35,000 acre feet, 
a supply sufficient to serve the needs of 
the city for a period of several months 
even in the dry season. 

The development of the water power 
and its use are notable features of the 
project which is being carried' out. As 
already stated, several stations are being 
constructed upon the route at suitable 
sites. Machinery in some of them has 
been installed for operating the machin­
ery of the cement mill 'which has been 
erected for supplying this material to the 
project; for the operation of several tram­
roads for carrying material; and also for 
dredging a lake which is located on the 
line, the dredge being constructed espe­
cially for this purpose,. and operated en­
tirely by electric power. The current is 
also to be utilized in serving a series of 
large electric pumps, as the supply of 
water is ample not only for the city, but 
for irrigation on an extensive scale. It 
is calculated that at least 20,000 acres of 
what is at present unproductive land in 
this section of California will be re­
claimed for the planting of fruit, vege­
tables, and grain. It might be added that 
the transmission system from the gener­
ating stations to the points of distribution 
will be about 120 miles in length. In fact, 
the line is one of the longest in the world, 
and the current of 75,000 volts is the high­
.est ever attempted over such a length of 
cable. The concrete-incased pressure 
main which leads the water to the main 
power house-a gradually tapering pipe, 
so as to accelerate the torce of the water 
at the turbines-is the first of the kind 
ever put in use. Furthermore, the con­
duit which carries the water to this pres· 
sure main is the longest tunnel system in. 
use for this purpose. 

Construction was commenced on the 
eastern section, as it was realized that 
the tunneling and closed conduits would 
require so much more time than the open 
canal. The section in the Jawbone dis­
trict has been by far the most difficult to 
complete. for the rock work here com­
prised nearly nine miles and in eluded no 
less than twenty tunnels. These tunnels 
are connected lJy short redwood flumes, 
but to all intents and purposes they con­
stitute one continuous underground con­
duit. 

A reference to the headworks and the 
tunnel system makes clear the entire 
scheme. A dam, thrown across the can-
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regulating the supply of, G. S. Edelen . 

Heating system. duplex. E. H. Gold . . . . . .  . 
Hinge. C. 11'. Anderson . . . . . . . . . . . . . . . . . . . .  . 
Hingp, gate or door, C. W. Cook . . . . . . . . . .  . 
Hing£', spring, E. Bommer . . . . . . . . . . . . . . . . . . 
Hoe and weeder, garden. J. S. WorceRtE'l· . .  . 
Hoisting and conveying appal'3tus, W. M. 

923,957 
923,968 
924,4 12 
924,4:10 
924.4 22 
924,124 

Shaw . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . .. 923,899 
HoiRting or carrying mechanism for harns. 

M. S. yoder . . . . . . . . . . . . .. .. . . . . .. . .. .  . 
Horseshoe. 1\1. T. Keenan . . . . . . . . . . . . . ... . . 
Horse�hoe calk plate. O. F. P"terson . . . . . .  . 
HOl'seshoe calk, removable. D. A. Shaffer . .  . 
Hose coupling, R. S. MacEwan . . . . . . . . . . . .  . 
Hosiery, ma;lllfactul'e of faR hi on ed, A .  Gpt:'. 
Hub, vehicle. loV. n. Wilson . . . . .  , . . . . . . . . .  . 
Huller. See Pt"u huller. 

923.923 
924,241 
924.580 I 924.586 
924.166 
924,605 
923,919 

Hunting knife. D. H. Holman . . . . . . . . . . . .. . 924.070 
Hydrant, bose. C. C. COI·lew . . . . . . • . . . . . . . .  924,04 1 
Hydrocarh(Jn bUl'lwr, StampR & Singer . . . . . .  924.012 
Hydrocarhon motor. Ij�. L. Nicbols . . . . . . . . . .  924,100 

I ���l
�����!l

e
����i��to��:

h
(:�'to���i/��t E� �l� t°{V�i: 923,881 

dron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,119 
Implement hUllillp. auxiliary, C. P. Paulsen. 923,994 
Intel'nnl comhufition engine, "\\7. E. StruRs. o .  924 ,110 
Inb-rnal comhustion engine, R. A. RpynoldR. 924.3 82 
Invalid lifter, swing, and wbeel cbair com-

bined, C. F. Moore . . . . . . . . . . . . . . . . .. . .  924.177 
Iron beater, F. L. Miller . . . . . . . . . . . . . . . . . . .  92a.9H:l 
Jacqnard mechanism. J. A. GroehIi. . . . . . . . .  924.45·l 
J�r covel', Stracban & Campbell . . . . . . . . . . . . 924,4 01 
Joint. See Floor covering joint. 
Joint coupllng, univPl'sal, 11\ l'am::;(' . . . ... .. . 
Joint device, expanRion. F. Seiffert . . . . . . . .  . 
I{eyhole guard, n. J. Copeland . . . . .. . . . . . .  . 
I(nit fabric baving elastic seivages, H. C. 

Sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I{nockdown box, A. M. Wight . . . . . .. . . . .. . 
Label atTlxing device, bottle, S. B. GotT . . .  . 
Labeling mnchine, can, J. Barrow . . . . . . . . .  . 
Ladder, extensible, A. F. Cralle . . . . . . . . . . .  . 
Lamp, M. 1. Coben . . . . .. . . . . . . . . . . . . . . . .  . .  
Lamp and lantern. H. E. Harbaugh . . . . . . .  . 
Lamp bl'acket. veblcle, Eblen & I{irkendal l. 
Lamp bulh guard, G. L. Brisbin . . . . . . . . .. . 
Lamp. Inverted· incandescent gas, J. W. 

Hosler . . . . . . . . . . . . .  0 • • • 0 • • • • • • • • • • • • • •  
Lamp oscillator, G. PrIntup . . . . . . . .. . . . . . .  0 
Latcb bolt dogging mecbanlsm, A. Arens . . .  . 
Lavatory, W. Bunting-. Jr . . . . . . . . . . . . . . . .  .. 
Lawn sprinkler, B. F. '\Vooding . . . . . . . . . . .  . 
Leer charg-ing appara tus. Hubbell & Morris. 
Level, automatic, J. J. Garrett . . . . . . . . . ... . 
Life-saving device. F. C. Bargar . . . . . . . . . .  . 
Llgbt fixture sbade, P. J. Handel. . . . . . . . .  . 
Line casting machine. J. R. Rogers. 924.000, 
Line casting machine. L. L. I{ennedy . . . . .  . 
Line bolder, C. W. Wilson . . . . . . . . . . . . . . . .  . 
Liquid heating and cooling apparatuR. A. 

924.187 
924,279 
924,3 2] 

924,3 85 
92a.920 
924.3 4 3  
924,129 
92a,815 
92-1.600 
92a.970 
924.04 5 
924,3 12 

923.972 
923.996 
924.528 
924.598 
924.519 
924,3 56 
924.3 4 0  
923,801 
924,4 57 
924.01l] 
924.24!l 
924,026 

Jensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.2a a 
LIquid purifying apparatuR. F. P. Smith . . . .  924.2R5 
Liquid separator, automatic. O. Zprkowitz . . 924,524 
Liquids and g-ases ('bemically active' upon 

each other. appm'ntns for Rimultan-
eously treating. or. SteYni� . . . . . . . . . . . . . 924,592 

Lithographic presses. blanket for, F. A. 
Tessmer . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  . 

I.oader, R. A. Ogle .. . . . . . . . . .. . . . . .. . . . . .  . 
Lock, R. Feola . . . . . . . .. . . . . . .. . . . . . . . . . . . .  . 

924.016 
924,18-1 
924.3 3 1  

EVERY DESIRABLE FEATURE IS Lock and latcb, comhination, W. T. 
FOUND IN LOCk�t��U

l
d!:Yi·::;;·. �1�';�:�� '�);(1' t;·�Y:· ·W< . ii," 'i< 924,4 21 

Crescent Wood Working Machinery LOO�:ee�. ii: 'R;l;';'�;\:�::::::::::::::::::::'- ��1:m 
Band Saws Swing Saws 
Saw Tables Disk Grinders 
Jointers Planers 
Shapers Planer and Matcber 
Borers Band Saw Blades 
Send for catalog. It's free. 

THE CRESCENT MACHINE CO. 

Loom, W. J. Gm·lick . . . . . . ... . . . . . . . . . . . . .. 924.33D 
Loom side protector. GonIpt & Lamarrp . . . .  92-1.451 
Loom thln-plnce pI'eV('ntel', J. T. Rutledge . .  924.H1H 
Lubricating waRb('r. C. E. Pnlmer . . . . . . . . . .  924.20!'i 
Lubricator, J. Shpl'l'Y . . . . . . . . . . . . . . . . . . . . . .  924,58R 
Mail hag catching Rnd delivering mechan-

ism, W. C. Miller . . . . . . . . . . . . . . . . . . . . . .  923.872 
Mail hox. H. P. Dnvis . . . . . . . . . . . . . . . . . . . . .  92a.818 
MalI carrying apparatus. L. W. W",tcott . .. 924.206 
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tus.- .�.- 923,977 - Mall delivering and receiving- apparatuR, W. 

Two Good Books for Steel Workers Man
O
�"::;f:�je,':r:' W�· c',;ti;,�:::: �::: ::: :: : 

Match box, P. J. Wurzburger . . . . . . . . . . . . .  . 
Match box and cigar cutter, combined, W. 

924.085 
923.816 
924,522 

Hardening, "r emper­
ing, Annealing and 
Forging of Steel 

By JOSEPH V. WOODWORTH 

H. Webster . . . . . . . . . . . . . . . . . . . . . . . . . .  924,022 
Matcb safe, S. Wbitcomb . . . . . . . . . . . . . .... . . 924,4 07 
Measuring and weighing machine, B. P. 

Mulloy . ... . . . . . .. . . . . . . . .. . . . .. . . . . . . .  924,570 
Measuring f!.pparatus, torsion, W. H. I{ener-

son , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 924,24 2 
Mechanical movement. W. S. Taylor, Jr . . . .  924.509 
Medicine cabinet, J. W. Hunt . . . . . . . . . 0 . . . .  924,4 08 
Merry·go·round. B. F. Fltcb . . . . . .. . . . . . .. . .  924,155 
Metal cutting apparatus, N. H. Davis .. . . . .  92a,954 
Metals hy the wet mt'thod. electric disRo-

ciation of, A. Levy . . . . . . . . . . . . . . . . .. . .  92�,804 
Metel' �tatement delivery apparatus. n. W. Size 6l( x9'A inchea. 288 pagea. 201 illulltra- Gallagber ... . . . . . . . . . . . . . . . . . . . . . . . .  . . 924.158 

9:12.880 
924.229 

tion.. Price $2.50 po.tpaid Micrometer. A. NiplRen . . . . . . . . . . . . . . . . . . .  -. 
THIS IS R practical work, treating clearly and M!lking- maChine. L. Holt . . . . . . . . . . . . . . . . .  . 

concisely modern processes for the heating, MIll and metbod for rolling tuheR. M_ F. 
anneali!lg. forging, wel?in�, hardening and Mini��

pr
ri�b�;:' ��i�f�r'c��i - ��;lcr�tP:' i.' 'A: 9�3,94 4 

tempermg of steel, makmg it '! book of great Elliott . . . . .  . ... . .......... ........... 924.153 
yalue to toolmake,:s an<,l m�tal·workm� mechaniCS I Mold. L. D. Irlsb . . . . .  . .... .. ......... 924.553 In general. Spe<;Ial dIrections are gIven for the Molding- apparatus. Danvel' & Lo�e . . . . . . . . . 924.4:10 !o'uccessful hardenIng and tempering of steel tools of :.\Ioldlng macbine. n. C. Mey('rs . . . . . . . . . . . .  924.3 00 
all descriptions, including milling cutters. taps, Mortising- tool or chlspl. O. L. Smith . . . . . .  924,199 
thread dies, reamers, hollow Inins, punches and Motion. mechaniRm for converting recipro-
dies and varions metal-working- tools. shear blades, cating into rotm'y, O. Scboell . . . . . . . . . .  924.003 
saws, fine cutlery and other Implements of steel, Motor control. electric, D. C_ JackRon . . . . . .  923,973 

both large and small. The uses to which the lead- Mot�rs, apparatus for Injecting fuel into 
inJ! brands of steel may be adapted are discussed. ' mternal ('omhnstion, F. Durr . 0 0 . . . . . . .. 924.0 4 4  

and their treatmerlt for working uncler different I Mower cutter. lawn. A. B. Case . . . . . . . . . . .  924,3 18 

conditi,:ms explained; a!so special ,!,ethods for the ��:�hf
n
;��: �i. �. J��::;���::::: .. ::::::::::: ��U�� hardening and tempe�lng. of s�eclal brands. A Music leaf turner. J. F. Dickson . . . . . . . . . . .  924,042 chapter on case· hardening IS also Included. Musical instrument. hmss, J. Low . . . . .. . . .  n24.2;;1) 

The Alnerican 
Worker 

Nail setter. C. A. Gehne . . . . . . . . . . . . . . . . . . .  924.054 

Steel 
Needl" sbower, I. G. Dimond . . . . . . . . .. . . . . 924.602 
Nest trap, G. H. flaw . . . . . . . . . . . . • . . . . . . . . .  92:l.R2D 
Nut lock, T. M. Mills . . . . . . . . . . . . . . . . . . . .. . 924,25D 
Nut lock, B. Humpbl·ey . . . . . . . . . . . . . . . . . . . .  924.4 67 
Oar, H. ChausRlnand . . .. . . . . . . . . . . . . . . . . . . .  92il.94 5 
Oll burner, H. H. Asblock . . . . . . . . . . . . . . . . . .  924.216 

yon at the intake, backs the water up By E. R. MARKHAM 
for over a mile, forming a large reser- Size 5X x8 inchea. 367 pagea. 163 
voir, from which the water flows into the· tiona. Price $2.50 poatpaid 

Oil burner. s�lf-cleaning-, P. I{. Morcom . 0 0 0  92·1,500 
Oll cup, W. L. Moni' . . . . .. . . . . . . . . . . . ; ... 92�.4 87 

illuatra_ g��nng�:;,
ic
�.

be
ii: �I�i�';;���::'-::::::::::: ��t�n 

tunnels in sufficient quantity to fill them hardening and tempering all grades of steel' THIS i� a standard work on selecting, annealing 

to their required depth of 6 feet 6 inches. by an acknowledged authority. The au tho; 
_ has had twenty·live years' practical �xperi­

From this pomt the river, in the 12 miles ence in steel-working, duriu!! which time he has 
collected much of the materid for this book. Care­to the power house, drops by a successioT ful instructions are given for every detail of every 

of falls and steep grades a:Jmost a thou· tool. Among the subjects treated are, the selection of steel to meet various requirements: how to tell 
!land feet; but the tunnel grade has a fall steel when you see it; reasons for different steels; 

how to treat steel in the making of small tools taps of only 8 feet to the mile, the total fall reamers, drills. milling cutters; hardening and tern: 
to the fore bay being only 68 feet. Thus, pering dies; pack-hardening; case-hardening; an­

nealing: heating apparatus; mixtures and baths, 
instead of the waters following their nat- the best kind, and why; and in fact everything that 

a steel-worker would want to know is contained in' ural course far down in the gorge to the this book. 
floor level of the power house, they are OUR SPECIAL OFFER: �::?sric:s

ofj��� 
run through the gravity conduit high each, but when the two volumes are ordered from 
above the bed of the river, emerging from uS a,klne time, we send them prepaid to any address 

(Continued on page 471). 

in the world on receipt of $4.00. 

MUNN & COMPANY, Publishers 
361 B.roadway, New York 

Ore separator. C. M. Mullen . .. . . . . . . . . . . . . .  923,988 
Ores. re.ducing. F. M. Be.cket . . .. . . . . 0 . 0  • •  0 924,13 0 
OVPI'alls, J. Stecker . . . . . . . . . . . . . . . . . . . . . . . . 924,013 
Oxygf'n from air, separ�ting, G. M. A. 

Claude . . . .. . . . . . . . . . ... . . . . . . . . . . . . .  . . 
Package, T. D. Ri<'hnruson . . . . . . . . . .. . . . .  .. 
Package t1<I, D. Comfort . . . . .. . . . . . . . .. . . .  . 
Package tie . .  J. Bennor . . . . . . . .. . . . . . . . . . .  . .  
Packing-. C. C. Pulfer . . .... . .. . . . . . . . . . . . .  . 
Packing-. Inbricat!ng, Stewart & Cnrr .. ... . .  
Pad. See Collar pad. 

924.4 2R 
924.27fi 
924.14 6 
924,594 
92a.R!lO 
92a.908 

Paper bottle closures. making-. C. F . .TenkinR 924.555 
Paper box blank cutting machinp, F. fiirond 924.007 
Paper boxes and similar al'tici('R. clo�l1re 

for, P. B. M)·el's . . . . . . . . . . . . . . . . . . . . . . . 924.094 
Paper macblne. H. J. Meader . . . . . . . . . . . .. .  923.870 
Paper. etc.. machine for mounting sheets 

of. E. Jagenberg . . . . . . . . . . . . . . . . . . . . . .  . 
Papering apparatus. O. O. Carey . . . . . . . . . .  . 
Papering macblne, D. I{rapf . . .. . . .. . . . ... . . 
Pea huller and separating- machine . M. T. 

924,16.1 
924.317 
924,3 61 

Freeman . . . . . . . . . . .  , .................. 924.4 4 7  
Pencil case and otber cylinder, A. Walker. 924,4 00 
Pbonograpb record cabinet. W. C. Nlckprson 924.4 9R 
Pbonograpb stop. F. H. Andr('ws . . .. . . . . . . . 924.527 
Pbotograpblc apparatus. H. Hubscber . . . . . . 924.465 
Piano action. L. N. Soper . . . . . . . . . .. . . . . . . . 924.3 94 
Plano fall board, J. R. A. Lang . . . . . . . . . . . 924.24 7 
Piling, interlockln1! sbeet metal. S. T. Fiero 924,4 4 2  

Please mention the SCIENTIFIC AMERICAN when writing to adrJertiaers 

THE HOPKINS .& ALLEN 
TRIPLE ACTION ���) 
SAFETY 
POLICE REVOLVER 

A Certainty 
Not a Guess-
That's what they all 
say 01 the Triple Action's Salety 
principle. A child can see and know 
that it's sale. A blind man can leel 
it. The Triple Action carries the 
hammer up alter firing, away Irom Four In. barrel 

the firing-pin. and entirely out 01 (Nickel Finish) 

the suspicion 01 danger. You can't $ 9.50 discharge the revolver i I you want 
to, except by deliberate intention. Blued , _ $10.00 
It's a new construction, a better 
one. The Triple Action is sale because basically 
safe in construction. 

The WalnuI Army Grip gives a .Ironll, firm hand-hold, and 
adds greatly to the weapt:ln's effecliveness. 22. 32 and 3B 
calibre. 4inchbarrel; nickel. $9.50; blued. $10.00. At 
all good hardware and sporling goods stores. If your dealer 
doesn't sell it. don't take any other. Send us price; we wiU 
supply you direct and guarantee safe delivery and aatisfaction. 

Write for our new 1909 Gun Guide and Cata­
log. I t shows the most inclusive line of 
high.grade, low price fire-arms made-re­
volvers, rifles and shotguns. Send for your 
copy of this catalog TO-DAY. It's free. 

THE HOPKINS & ALLEN ARMS CO. 
138 Franklin Street, Norwich, Conn. 

CONCRETE HOUSES 
Cost Less Than Wood 

More h�mdsollle than Brit'k. Dur­
able as granite. A Pettyjohn $35.(}0 
('olll'rdc block machine, s:lIld, gravel :111(1 cem",nt m'e :til that is needed. 
Simple, CfllilY find Qlli�k. We 
furnish full mstrnctions . Sa\'e money 
for yourself or make mouey by 
selliug blocks. 

""rite rm' ",,,tIling and slIgg<'stion'!l 

Automobile Trouble 
AND A CURE 

Dunn's Allright Spark Plug 
GUARANTEED FOREVER 

DUNN MACHINERY CO., Atlanta, Ga. 

LIKE SIXTY $60 SELLS LIKE SIXTY 
SELLS FOA SIXTY 

ILSON 
E 
E 

How to Construct 
An Independent Interrupter 

In S('IENTIFrc AMERICA" SUPPL"MENT. lIHli. 
A. li'rederick Collins describes fully and clearly with 
the help of �ood drawings bow-ait independent multiple 
interrupter may be const.ructed for a large induction 
coil 

'l'bts article should be re&.d in connection with 
Mr. Collins' article in :SCIENTIFIC AMERlCAN S(!PPLE­
!\lENT, 160:1. "Ilow to Constroct a 100-1l1ile 
Wirele." Telegraph Outfit." 

Eacb Supplement costs 10 cents; 20 cents fOr the 
two. Order from your newsdealer or from 
MUNN &: CO., 361 Broadway, New York 

FISHERMEN 
The FREEPORT HOOK will CATCH FISH 

It is lumd mude, from the be",t mntl."rlullto pro<'uruble­
positively we('dle88 ODd l'Jlog·proof-a pe.·f'ect, noturnl 
lure-WIll hold t.he UoblJ; one." Words of pl'alae from hun­
dreds of prominent 8portjoi,men and blldlle�8 men. Ask 
your dealer-or send me 8eventy.tlve eentf!'-specifyinl!' what kind 
of fish you want to <,oteh. Try the Hook--money back, qulek, If 
not 8utltltled. Handsome, ill ustrated booklet FHEE. Ask for It. 

LOUIS BIERSACH, Freeport Hook (Block H 9), Freeport, IH. 

WELL DRILLING 
MACHINES 

Over 70 sizes and st;vles . for drilling eithe r  deep or 
shallow wells In any kInd of �0i1 or rock. Mounted on 
wheels cr at silla. Witb engines or horse powers. 
Strong, simple a.nd durable. Any mecbanic can oppl'ate 
tbem easily. Send for "atalog-. . 

WILUAMS BROS .. Ithaca, N. Y. 
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the tunnels in the fore bay, 87 feet above 
the power house, to which they pass 
through the immense pressure main to 
the impulse wheels of the generators. 
Carrying their full load, the tunnels have 
a capacity of 410 second feet, or 20,500 
miner's inches. The conduits leading 
from the forebay to the power house are 
steel tubes, which taper from a maximum 
interior diameter of 90 inches to a mini­
mum interior diameter of 28 inches. The 
thickness of the shell of the piping is 
3/16 of an inch where it has a solid rock 
backing; but where it leaves this forma­
tion, and has only the steel to depend 
upon for withstanding the pressure of 
the water, the interior diameter is de­
creased to 72 inches, and the thickness 
of the pipe is increased to 1% inches. 
Over one million pounds of steel were 
used in its construction. 

The pressure main was built in 10-foot 
sections, which were hoisted over an 
aerial tramway to the top of the hill, and 
from there conveyed to a� inclined shaft, 
where they were lowered into place. As 
each length was riveted, the work taking 
from ten to twelve hours, the iron work­
ers left and their places were taken by 
the concrete molders, who formed the 
concrete casing around the pipe. 

The head of . water of 877 feet gives a 
pressure at the impulse wheel of 380 
pounds to the square inch. The power is 
generated in four units, each unit oper­
ated by two overhanging impulse wheels 
carrying eighteen brass buckets. Each 
impulse wheel is set in a separate ma­
sonry compartment which opens directly 
into the tailrace, where the water is 
measured .before it is returned to its nat­
ural channel. 

An idea of the immense quantity of 
material needed for the project is gIven, 
when it is stated that the cement alone 
required amounted to 1,300,000 barrels. 
Fortunately, large deposits of sand and 
limestone were found in the Owens River 
district, and the builders were enabled 
to manufacture concrete along the route, 
the largest cement mill having a capac­
ity of 1,000 barrels daily. The volume 
of water carried by this route will aver­
age a flow of over 400 cubic feet a sec­
ond. The source of the supply, however, 
the Owens River, is one of the principal 
water courses in eastern California, and 
measurements by instrument, which were 
taken for a considerable period before the 
work on the conduit commenced, proved 
that the volume of water it carries is 
sufficient for the purpose even in the dry 
season of each year. 

The chief engineers of this notable 
project, and the man to whom the bold 
scheme for directing the Owens River 
across the State is due, is Mr. William 
Mulholland of Los Angeles, who spent 
several years in looking over the propo­
sition and preparing plans. He is as­
sisted in the construction by Mr. J. B. 
Lippincott, formerly in the United States 
Irrigation Service. 

------�4�.�.�.�.�-------
It is mteresting to remark that the mo­

tion of the solar system plays an im­
portant part in the shifting panorama of 
the heavens. Not only do the stars move 
onward, but the sun, moving also, carries 
us continually northward, so that our 
point of view is ceaselessly changing, and 
looking out from the flying earth, we 
are like people on a ship which is pass­
ing by a squadron of other ships. Their 
evolutions cause them to appear in con· 
stantly changing relations to one another, 
and at the same time our own motion, 
shifting the line of sight, produces othe r 
changes of view, which increase the com · 
plexity of the apparent movements. In 
short, we are reminded of the remark· 
able resemblance of the universe to the 
modern conception of an atom, in which 
the restless corpuscles are speeding in 
all directions, so that an infinitesimal 
being, inhabiting one of those corpuscles, 
would see the other corpuscles shaping 
themselves into constellations that would 
be as unenduring as are the figures 
that the poetic imagination traces among 
the ::::tars. 
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Stone- pre-s8. artificial, J. Draenert . . . . . . . .  _ 
8toppe-r puller, E. Sanborn . . . . . . . . . . . . . . . .  . 
Storm shield, A. L. Brown . . . . . . . . . . . . . . . .  _ 
Stove, furnace, and the Hk{>, H. Gerdes . . .  . 
Stove-. gas, 1\1. O'Brien _ . _ . . . . . .  ' . 
Strength te-sting appara tus, J. L. P{>rkins . .  . 
Strength te-sting machine-. C .  W. Putnam . _ , 
Stress indicator, 'V . P. Chapman . . . . . . . . . .  . 
Striking bag platform, portahle, P. G. 

924,540 I 
92:1,897 
924.424 
924.548 \ 
924 . 1 8:\ 
924,579 
924, 625 ' 
924,427 

Armitage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 923.928 
Stropping de-vfee-, J. Schnurr _ _  . . • .  _ . . . . . . . .  924,278 
�uetion apparatus. hydraulic air and othe-r 

"as, W. J. Frame . . . . . . . . . . . . . . . . . . . . . .  924,335 
Sur"leal bead holtler, S. M. Langworthy . . . . 923,862 
�wing, W. Johnson . . . . . . . . • •  _ . . . . . . . . . . . . .  923,974 
Tack puller, insole, L. G. Freeman . . . . . . . . .  923.828 
Tank tioat ,  F. M. Stevens . . . . . . . . . . . . . . . . . .  924,398 
Telautograph, G. S. Tiffany . . . . . . . . . . . . . . . .  924.512 
Tele"raphic receiving tape, P. B. Delany . . . 924,538 
Telegraphy, wirele-ss, R. A. Fessenden, 

923,962, 923,96.3 
Telephone attachment. R. E. Pedigo . . . . . . . .  923,882 
Te-I���OJ� B;���on�i
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Telephone exchange system, J. L. McQuar-
rie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  923.993 

Telephone ringer. J. A. Blrsfield . . . • . . . . . . .  924,030 
Te-Ie-phone- transmitter mouthpiece, M. S. 

Hufschmldt . . . . . . . . . . . . . . . . . . . . . . . . . . . 924,072 
T�le-phone- hansmittprs. antise-ptic attach-

m�nts for, E. B. Croshy . . . . . . . . . . . . . .  . 

:J:���Y�;' f�r
c
����� pCI!�t:i�: �. ������t.r�� :  

The-rmome-te-r bulb protpctor. A. Ro�sch . . . .  
The-rmoplastic compound and making same-, 

B. B. Goldsmith . . . . . . . . . . . . . . . . . . . . . .  . 
Thprmostat controll�r, J. McCartin . . . . . . . .  . 
Thionous precipitation. G. C. Westby . . . . .  . . 
Thread cutting tool, B. Borde-n . . . . . . . . . . .  . 
Tie-. track fasten�r, and brace, J. J. Griffin. 
Tight�ning de-.ice. H. English . . . . . . . . . . . . . . 
Tile- greenhouse bench. B. P. '\\'rise- . . . . . . .  . .  
Ti1� machinp. H. H. Gibson . . . . . . . . . . . . . .  . 
Tire caSing, J. F. Palm�r. 

923.950 
924.488 
924.109 
924,276 

924.057 
924,09" 
923.916 
924.221 
923.969 
923.960 
923.921 
924,450 

924.186. 924.267. 924.268. 924.571 
Tire- for v�hicle-s, r�moyahl�. A. ),1. ("ondit . 924.429 
Tire. m�tallic, G. E. Fortescue . . . . . . . . . . . . . 924.156 
Tire- plug, R. Sampson . . . . . . . . . . . . . . . . . . .  92�.896 
Tire-, pne-umatic. F. H. P�rry . . . . . . . . . . .  9:?4.102 

i��eacron�
g:at��d 

J 
�u�tei�a��:bined, H. C: 924,572 

Moses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 924.569 
Tohacco pipe. r.. D. W. Schmid t .  . . . . . . . . . .  924.192 
Tobacco. treating. �'. S. j';mith . . . . . . . . . . . . .  924.284 
Tongue. wagon. �'. A. & N. C. Long . . . . . . . 924.480 
Tool. e-1�ctroplJ('l1mati(·. W. Z. V/ard . . . . . . . .  923.913 
Tools. making hand. G. E. '\\'rood . . . . . . . . . . .  924.210 
Train stoppln" device. ;r .  E. Maloney, et al. 924,482 
Transportation re('�pta('le- for d�ad human 

hodies. C. L. Barnes . . . . . . . . . . . . . . . . . . .  924.029 
Trolle-y hang�r. W. n. Kt1mpton . . . . . . . . . . .  02:1.8:11 
Truck, elevatln". W. 11. Cadwell. . . . . . . . . .  9�4.H3 
Truck. hand. A. W. young. . . . . .  n24.523 
Trunk, S. W. Bonsall . . . . . . . . . . . . . . . . . . . . . .  923.807 
Tubes, apparatus for automatically pe-rfora t· 

lng, C. Thibodeau . . . . . . . . . . . . . .  . 
Turhlne, G. H. Cook . . . . . . . . . . . . . . . . . . . . . . . 
Turbine, W. L. R. Emmet . . . . . . . . . . . . . . .  . .  
Turhlne, elastic fluid. C. Roth . . . . . . . . . . . .  . 
Turhin�. ste-am, A. Bonom . . . . . . . . . . . . . . . .  . 

924.2113 
92.1.947 
924.546 
924.108 
924,309 

The New Express Electric Blue Printer 
OPERATING ON AN ENTIRELY NEW PRINCIPLE 

Makea Blue Prints at 2 to 1 6  Running Feet Per Minute. 
'Handles two separate sets of Tracings, making two sets of Blue Prints 6r one set Blue 
Prints and one set Sepia Prints or Negatives at the same time. Four times the production 
of any other machine with greatest economy of Current. Lowest price continuous machine 
on the market Write for circulars and lists of 

Automatic Blue Print Washing and Drying Machines and 
Blue P rint Coating and Measuring Machinery. 

WILLIAMS, BROWN & EARLE, Dept. 6, 9 1 8  Cheat nut St., Philadelphia, Pa. 
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Will You Try One-­
if we send it FREE ? 

furnishing mate-rials and labor of all kinds necessary 
for t h e  construction and delivery of a light-house at 
Staten Island 1{P.d,T Range Lil!bt-�tation, Ambrose 
ChaIlnel. New York. in accordauce with spe-ciHcations, 
copi�s of whicb, with blank proposals and othe-r in for-
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n'E�\�e��, �����?��v'R��i��t��n to tne Ligbt-

DONT LET YOUR PATR!'IT LIE I DLE. We'll make 
-dies and tools and manufaCTure your article ready for 
market. Write now-donor; delay. 80utbern �tampinll & Mfg. Co .. R. S .. Nashville, Tenn. 

MODELS ol EX PERIMENTAL WORK. 
Inventions developed. Special Yachlnery. 

E. V. BA IL LARD CO . .  2 4  Franklort Street. New York. 

RUBBER Expert Manufacturers 
Fme Jobbing Work 

PARKER. STEARNS 6r. CO •• 288·290 Sheffield Av •• B'kIYD. N, y, 

C O M PA N Y  

DIE M ODELS SPECIAL 
W O R K  TOOLS MACHINERY 
NA TIONAL STAMPING AND ELECTRIC WORK5 

153-159 S. Jefferoo. Stred, Chica,o, III. 

want every merCba.nt. de-aler. 
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and economy of the •• IiLtie 
magiCian "-'J'be 

Rapid Computer 
Adding Machine 
We'll send it to you on five daY8' tree trial-if it pleases you, pay our 

price of only $25.00-if it doesn't. send it 
back at our e:z.pense. It does its work perfectly 
at any angle-can rest un any desk Or on book 

alongside figures you wlsh to add. A wOIlder flS a 
saver of time and enors. Capacity 9,999,999.99. 
Save time and money-write us to-day you'd 
like to Catalogue frel!. 

20;6 Tribune ('bte.ago 

M O OR E ���1Ir��!�lt;�;��ee;:Yil����it7:��1�e::�gt�� 
.. c o.  ludun_ AI,d hUnklift �treeti, f. bltBgO, l'. S. 4. 

• THE BEST EQUIPPED SHOP 
For I\\echanical and Electrical ManuiacturinR 
Special Machinery, Jigs,Tools, 
Repairs,ExperimentalDevices 

.h·,IJrIlIIlJl Ulltl ('" ... Ul('IOt·lnUzhur n -S1)c�LDl.ty 
HE ROWtANIJ TELEGRAPHIC COMPANY,Ballimore, Md. 

A N Y T H I N C E L E C TR I C A L  
Type- for type-writing machlne-�. �tc.. ma-

chine for making dies for the manuCac- MODEL S  & EXPERIMENTAL. WORK ture of. L. A. Diss . . . . . . . . . . . . . . . . . . . .  924.5:l!1 Anything from n Wat,f'll to an Automobile 

J U �T UUT.-A Sc. stamp will secure Ol1r New Rig 
(�atR]oK. Positively the most comprebendve of itt-! 
� ddA��II�S�:�r�d:n ii���' �:�

e
A ��::���l�i'� y�� �� i;�: ����l�: �n

aJhU��, �st�g 
Rr!;���1�:: . H: 923,998 

CHAS. E. DRESSLER & CO., 141-143 East 23d Stre�t. New York Cit, 
J. J. DUCK, Arcade Building, Toledo, O hio 

De"ener . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.326 
Typewriter line- spacing mechanism, Ii'. H. 

Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924.021 
Typewriting machine, lr. X. '\\'ragne-r, re--

issue- . . . . . . . . . . . . . . . . . . . . . . . . . .  12.n70 
Typewriting machine, W . .1. Roche- . . . . . . . . . 923.R!1;� 
Typewrltin" machine. H. Crutchley . . . . . . . . .  923.nfil 
Typewrltln" machine, G. A. Reih . . . . . . . . . . . 924.006 
Tyepwrltin" machine . . T. C. McLaughlin . . . .  924.096 
Typewriting machine, J. Sinlsl. . . . . . . . . . . . .  924.198 
Typewritin" machine, J. �'. Allard . . . . . . . . .  924.525 
Typewriting machine, G. H. Rmlth . . . . . . . .. 924.590 
Typewriting machine, E. E. R trong . . . . . . . . . 924.59:1 Typewriting machine, Gihh� & Sokolov . . . . . 924.606 
Type-writing machine erasing de-T'ice, G. K. 

Andre�'s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gmbre-l1a. J. Beaudry . . . . . . . . . . . . . . . . . . . .  . .  
Yaln, Bre th & Campbell . . . . . . . . . . . . . . . .  . . '!nlve-, C. "'�ilson . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve appara tm� for tank�. L. A. Cornel ius . 
Valve, automatic shut oft', C. D. Miller . . . .  
Valve controlling device, bygrometric, W. 

S. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Valve device-. M. Garl. . . . . . . . . . . . . . . . . . . .  . . 
Valve for wat0r tanks, E. A. Naslund . . . . .  . 
Valve g-ear. M. B�r� . . . . . . . . . . . . . . . . . . . . . .  . 
Valv�, high sp�e-d reducin�. W. V. Turner . .  
Ya1v� locking d�vice-. E .  A .  Brandenburg . .  . 
Valve- s�at r�facing de-vic�. R. N�tter . . . . .  . 
Valv�, throttle-. Kindi#! & Dexter . . . . . . . . .  . . 
Valv�. wate-r sunnly. H. Gardenie-r . . . . . . . . . 
Vanner. G. B. Rhinl�y . . . . . . . . . . . . . . . . . . . .  . 
Vehicle wheel. Bradley & Fairchild . . . . . . . .  . 
V�hicle- whe-e-l. J. R. Fouch . . . . . . . . . . . . . . .  . Vehicle wheel, L. A. Hill . . . . . . . . . . . . . . . . . . 
Vehicle wheel. cushioned, W. C. McCarty . . 
Vending machine, coin controll�d, R. F. 

924.21!\ 
924.!l30 
923.ROR 
924.207 
924.4'1� 
924.257 

924.2�!'i 
924 , 1 59 
923.878 
92�.935 
924.01R 
924.421 
924. 36n 
924.080 
924.052 
924.589 
924. 1 �9 
924.��4 
924.fl14 
924.621 

Emmerich . . . . . . . . . . . . . . . . . . . . . . . . . . . . 923,958 
Vending machine, coin operated, C. M. 

Linde . . . . . . . . . . . . . . . . . .  . . .  924.252 
Ve-nding machine �j�cting d�vice-, J. E. 

Allison . . . . .  . .  . .  . . . . . . . .  . .  . .  . . .  . . .  . . . .  924.5211 
Veneer press. W. R. Snyder . . . . . . . . . . . . . . .  924,591 
Ye-ntilator. S�� Window v�ntf1ator. 
Ve-ntiIator. G. G. Lophl('T . . . . . . . . . . . . . . . . . .  924,479 
Ve-sse-ls charg�d with volatfl� liquids or 

�i���:d �ndG�inrf������: . .  ������� . .  ���: 924.496 
Wagon hody lifter. W .  P .  Lucas . . . . . . . . . . . 923.980 
Wag-on. dumnlng. J. D. Bunn . . . . . . . . . . .  923.94� 
"'ashhoard, D. Hulrhes . . . . . . . . . . . . . . . . . . . . . 924.466 
Washboard soap holder. R. E. Toy . . . . . . . . . 923.91 I 
Washpan, P. Rchlupter . . . . . . . . . . . . . . . . . . . . .  924.384 
Washing machine. G .  A. Post. . . . . . . . . . . . . .  923.888 
Washing machine, J. H. Pearson . . . . . . . . . . . 924.578 
Washing machine g�arinlt! H. W. Darrow . .  923.819 
Water elevator. H. Z. Hoylman . . . . . . . . . . . .  924.071 
Water "age, H. R. Fa, . . . . . . . . . . . . . . . . . . . .  924.050 
Water hea ter. W. A. Prat t  . . . . . . . . . . . . . . . . 924.105 
Water meter, P. A. McGurrin . . . . . . . . . . . . . .  923.992 
Water motor, W. J. White . . . . . . . . . . . . . . . . . 924.300 
Water motor. Impact. R. M. Dobbie . . . . . . . .  924.150 
Water supply apparatus, T. Rmith . . . . . . . . . .  923,905 
Water wheel huckot attachment, W. R. 

Eckart . . . . . . . . . . . . . . . . . . . . . . .  . 
Wave motor. C. E. Edwards . . . _ . . . . . . . . • . •  
,\\'r�ath�r strip for doors. B. E. C'ox . . . . . . . • . 
Weed cutter. J . . T. Smith . . . . . . . . . . . . . . . . .  . 
Weerl destro;v�r and gath�r{>r. B. Pomfj{' . .  . 
,\\'r�iJ!hing apnaratus tor liquids, automatic, 

924,1\44 
923$23 
924,434 
924.392 
924,498 

J. P. B.ldwln . . . . . . . . . . . . . . . . . . . . . . . . . . 924.220 
Weighing machine. W. R. Rcales . . . . . . . . . . .  924,191 
Welts. material for waterproof, J. R. R�y-

nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  924,106 
Wheat, machine for se-parating cockle from , 

C. P. Ballard . . . . . . . . . . . . . . . . . . . . . . . . .  923.9�2 Wheelharrow. A. N. Faulkner . . . . . . . . . . . . . .  924.547 
Whiffletree fender. E. N. Smith . . . . . . . • • . . .  924.3R9 
Windmill. E. Hards . . . . . . . . . . . . . . . . . . . . . . . .  924.060 
Window halcony, J. P. Ro"er . . . . . . . . . . . . . .  924.189 
Window fixture. T. J. Cork en . . . . . . . . . • . . . .  924.431 
Window screen. W. JI. �Iillis . . . . . . . . . . . . . .  924.258 
Window ve-ntflator. r. O. M�urk . . . . . . . . . . .  924,3fl5 
""ire- conne-ctor, Callahan & Eskridge . . . . . .  924.42n 
""ire- str�tchpr. F. navi� . . . . . . . . . . . . . . . . . . .  923 . 8 1 7  
Woodworking machine. D. S. Courtney . . . . . .  924,536 
\\Y(looworking machin�s, rotary cutt�r f(lr, C. Karpp . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  924.240 
Work holding means. E. W. Morehouse . . . .  924 . 1 78 
Wre!1ch. W. E. Piper . . . . . . . . . . . . . . . . . . . . . . n2�.RRr. 
�·r('n('h . .T. G. llaterson . . • • • . . . . . . • • • • • . . . •  !l24.20f) 
Wrench. H. T. Hush . . . . . . . . . . . . . . . . . . . . . . . n24.2n2 
"':"ren(,h. L. F(}r�yth (l . . . . . . . . . . . . . . . . . . . . . . . !l24.44-' 
Writing machine, E. B. Hess . . . . . . . . . . . .  , .  924,460 

A printed copv of th� sPf'cificatton and drawing 
of any patent in the forpgoin� list, or any patent 
In print iSSllPd since 1 863, will be furnished from 
this office- for 10 ce-nts, provided the name and 
nnmber of tbe- patent desired and the date be 
�ivf'n. Address MUDD & Co.. 361 Broadway, New 
Ynrk. Canadian patents may now be obtained by the In· 
vpntol"B tor any ot the Inventions named In the for�­
I"olng list. For terms and further partlcula.,. I oddrpH Munn " Co . .  361 Broadway. New Yort. 

New York Model and Experimental Works 
INVENTIONS DEVELOPED, SPECIAL MACHINERY 

442 Eaat 166th Street New York, N. Y. 

"OVELTJES 8. PATENTED ARTICLES 
MANUFACTURED BV CONTRACT. PUNCHING O1[S. SPECIAL MACHINERY. 

E.KONIGSLDW STAMPING & TOOL WORKS. CLEVE LAND O. 

J U S T o  U T Low priced, a-lb. lIfop ; 
tum crank to wrmg ; 

hands keep clean. Women all buy ; 150 per cent. 
to agents : excl\lsive territory given ; catalog free. 
U .  S. MOP CO., 529 Main St., Lei pSic, O. 

C A T A LO G U r  �TELESCO P E ,s , � ., 
W. & D. M 0 G [; Y. •. B AY O N N E:  C I T Y  N J 

LEARN WATCHMAKING 
,\\'re teach it thoroughly in us many months as it 

formerlY took years. Does away witb tedious apprelc­
tlceshlp. :}loney earned while 8tudyin�. Positions se .. 
cured. Easy terms. Send for catalog. 
ST. LO[;IS WATCIIMAKING SCIIOIIL. St. Loul., lIo. 

Write lo'�: FREE Squab 
1909 Book, 

make money breeding Squabs 
lIoward 8t, Kelrole, D.88 

'��t The B all Transmiss ion .ri '1���jl�l� AutomobH;;&MotorBoats ·C:i'1!-
SEN�'O. NEW YORK GE:AR WORKS • 
� ""T A LO c;. ':i€ G R E E N POI N T A v E  E'\ 1'< :)C k Lv ,," N v • 

A. W. FABER o n  a pencil is a synonym for unequaled 
quality. The finest pencils yet produced 

by this house, with 148 years' experience in Pencil Making, are the 

" CASrE'££' " 
DraWing, Copying and Ink 

Irnlt>j 
Pencils 

Sold by all stationers and dealers in artists' and drawing materials. 
Samples worth double the money will be sent you on receipt of 1 0 cts. 

A. W. FABER 49 Dickerson Street, Newark, New Jersey 

Americ ... Chicago Beach Hater �aropea. 
Plan --- Fineat Hotel on the Great Lakea ___ Plan 

An ideal resort for rest or pleasure-ten minutes" ride from city, doseto the famous Colf 
links and other attractions of the great South Parle. System. Has 450 large airy 
rooms, 2S0 private baths. There is the quiet of the lake, beach and .haded parks. or the 
gayety of ooating, bathina, tiding or driving. golf, tennis, dancing and good music. Table 
always the best Nearly I (X)() feet of broad veranda overlooking Lake Michigan. For 
handsomely illu.trated booklet addr ... Manager, Slot BI.d. a.d Lake Shore, Chicago 

What Do YOU l) 
Want To Bu r 

We can tell you where to 
buy anyth ing you want. 

MUNN &. CO . •  

Write us for the addresses 
of manufacturers III ANY 
line of business. 

Novelties, Special Tools, 
Machinery, Equipments. 

New Patent LABOR­
SA VING DEVICES. 

Publishers of Scientific American 
3bJ Broadway. New York. U. S. A. 

Please mention the SCIENTIFIC AMERICAN when writing to advertiser. 



Scientific American 

View of Sierra Nevada range, shQwfngpart of the watershed of the Owens River. 

One of the great excavators at work. This machine excavates to the exact >shape 
of the aquedu('t and does 1 50 feet or better pel' day. 

Kilns and other machinery of the aqueduct. Cement plant at Tehatchapi, Cal. 

The completed aqueduct with its concrete cover. A typical piece of work 
along the line of the conduit. 

A mile of completed aqueduct through the level desert. 

Dredges at work on the caDal near the intake 
in Owens Valley. 

Building roads iu the Jawbone section. 

The upper depression shows tbe aqueduct excavation ; 1,200 feet below 
('.an be seen the Mojave Oesert. 

LOS ANGELES 200·IIILE CONDUIT WATER SUPPLY. 
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