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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 that 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

obtainable.

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 Dbe
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.

* See SCIENTIFIC AMERICAN SUPPLEMENT, No. 1745,
June 12th, 1909, page 372.
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A

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 light 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 314 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 6%-foot diameter, 5-foot pitch wood
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
3pecial 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.
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 control 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-
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. It flies at more
than 40 miles an hour. A plunger brale
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 Aeronan-
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 AMER-
ICAN trophy at the society’s first 1909
flight exhibition, which 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 4G0.)
division, as it is called, is uninhabited,
and it was necessary to transport much
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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 included no
less than twenty tunnels. These tunnels
are connected Ly 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-
yon at the intake, backs the water up
for over a mile, forming a large reser-
voir, from which the water flows into the
tunnels in sufficient quantity to fill them
to their required depth of 6 feet 6 inches.
From this pomt the river, in the 12 miles
to the power house, drops by a successior
of falls and steep grades almost a thou-
sand feet; but the tunnel grade has a fall
of only 8 feet to the mile, the total fall
to the forebay being only 68 feet. Thus,
instead of the waters following their nat-
ural course far down in the gorge to the
floor level of the power house, they are
run through the gravity conduit high
above the bed of the river, emerging from

(Continued on page }71).

Men, Women and
Children have regained
their health threugh deep
breathing. It tells how to
expand the chest, straighten
round shoulders and reduce a
protruding abdomen.

PROF. CHARLES MUNTER
Nulife Dept. Es
No. 13-15 W, 34th SI., New York

{COLLAR
{""SAVES ™ DOLLAR.|

Think of it—at least two cents a day for your
collar wash bill!
for the collars.

That's $7.50 a_year—apd $3.00
That’s $10.50. You didn't know
it cost so much? Well—four LITHOLIN
Waterlrrooleel Linen Collars cost $1.00
and will last you a year, When soiled ju:t wipe
them white as new with a dampeloth. Thesame
collar vou have always worn, only waterproofed.
Always keep in shape. never wilt or fray, and
are made in every fashionable style. All sizes
Then there's ** eufl " money—figure that out and
you'll investigate, If so, you'll buy.

Collars 25c. Cuffs 50c.

Always sold from a REDbox. Avoid substitution
If not at your deder's, send, giving stytes,
size, how niany, with remittance. and we witl
marl, postpaid. Booklet Free.

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

LiTroLIN

NG o o B —
854.00 per day
The Record CAMERA-SCOPE

And we can prove it. Anyone ean operate
it. Makes 6 finished button photographs a
minute. Price of Camera-Scope, with sup-
plies for making 500 piletures (en ugh to
Bﬁy for the complete outfit) R235.00,

ixtra buttons §1 per hundred ; extra frames
$1.50 per gross, e independent and make
.money for yourself. Write today.

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

EVERY DESIRABLE FEATWRE 1S
FownD IN

Crescent Wood Working Machinery

Band Saws SwingSaws
Saw Tables Disk Grinders

Jointers Planers
Shapers Planer and Matcher
Borers Band Saw Blades

» Send for catalog. It's free,

THE CRESCENT MACHINE CO.
230 Main St,  leetonia, Ohio, U. S. A.

Two Good Books for Steel Workers

Hardening, Temper-
ing, Annealing and
Forging of Steel

By JOSEPH V. WOODWORTH

Size 6% x9% inches. 288 pages. 201 illustra.
tions. Price $2.50 postpaid
HIS is a practical work, treating clearly and
concisely modern processes for the heating,
annealing, forging, welding, hardening and
tempering of steel, making it a book of great
value to toolmakers and metal»working mechanics
in general. Special directions are given for the
successful hardening and tempering of steel tools of
all descriptions, including milling cutters. taps,
thread dies, reamers, hollow 1nills, punches and
dies and various metal-working tools, shear blades,
saws, fine cutlery and other ymplements of steel,
both large and small. The uses to which the lead-
ing brands of steel may be adapted are discussed,
and their treatmerit for working under different
conditions explained; also special methods for the
hardening and tempering of special brauds. A
chapter on case-hardening is also included.

The Aimerican Steel
Worker

By E. R. MARKHAM

Size 5% x8 inches. 367 pages. 163 illustra.
tions. Price $2.50 postpaid

TH IS is a standard work onselecting,annealing,

hardemng and tempering all grades of steel,
by an acknowledged authority. The author

_ _has had twenty-five years' practical experi-
ence in steel-working, during which time he has
collected much of the material for this book,. Care-
ful instructions are given for every detail of every
tool. Among the subjects treated are, the selection
of steel to meet various requirements; how to tell
steel when you see it; reasons for different steels;
how to treat steel in the making of small tools, taps,
reamers, drills, milling cutters; hardening and tem-
pering dies; pack-hardening; case-hardening:; an-
nealing: heating apparatus; mixtures and baths,
the best kind. and why ; and in fact everything that
a steel-worker would want to know is contained in

this book.
The price of ;hese

OUR SPEC]AL OFFER: books is $2.50

each, but when the two volumes are ordered from
us gbone time, we send them prepaidto any address
inthe world onreceipt of $4.00.

MUNN & COMPANY, Publishers
361 Broadway, New York

Heating medium for scieutific and similar

apporatus, means forr auntomartically

regulating the supply of, G. S. Edelen. 923,957
Heating system. duplex. E. H. Gold....... 923,968
Hinge, C. I'. Anderson.............. . 924,412
Hinge, gate or door, C. W. Cook. .. 924,430
Hinge, spring, E. Bommer............. 924,422

924,124
923,899

Hoe and weeder, garden, J. S. Worcester...

Hoisting and conveying apparatus, W. M.
N/l 680000000 04p 000000 MGG 0o 99 o 0 od

Hoisting or carrying mechanism for barns,
M. 8. Yoder

........................... 923.923

Horseshoe, M. T. Keenan............. 924,241
Horseshoe calk plate. 0. . DPeterson....... 924.580
Horseshoe calk, removable, D. A. Shaffer... 924,580
Hose coupling, R. S. MacEwan............. 924,166
Hosiery, manufacture of fashioned, A. Gee. 924,605
Hub, vehicle, V. R, Wilson...........cu... 923,919
Huller. See D’ea huller.
Hunting knife. D. H. Holman . 924.070
Hydrant, bose. C. C. Corlew 924,041
Hydrocarbon burner, Stamps & ge: 924,012
Hydrocarhon motor. F. I.. Nichols... 924,100
Hydrepnenmatic wheel, Qudinot & Putoi 923,881
Ignition regulator, automatic, E. D.

dron ...... ..., . 924,119
Implement handle. auxiliar 923,994
Internal ccmbustion engine, W. E. Struss... 924,116
Internal combustion engine, R. A. Reynolds. 924,382
Invalid lifter, swing, and wheel chair com-

bined, C. F. MOOT€.......cvvvuurunnnnn 924177
Iron beater, F. L. Miller 923.984
Jacqnard mechanism, J. 924.454
Jar cover, Strachan & Campbell... 924,401
Joint. See Floor covering joint.
Joint coupllng, universal, I, I'anse. 924.187

Joint device, expansion. F. Seiffert
Keyhole guard, R. J. Copeland....
KKnit fabric baving elastic seivage:

924,279
924,321

Shaw 924,385
Knockdown box, 923.920
Label afflxing device, bottle, S. B. Go! 924.343
Labeling machine, can, J. Barrow 924,129
Ladder, extensible, A. F. Cralle 923,815
Lamp, M. I. Coben.. 921.600
Lamp and lantern, H. E. Harbaugh...... 923.970
Lamp bracket, veblcle, Eblen & Kir: 924,045

kendal
Lamp bulbh guard, G. L. Brishin.........
Lamp. inverted incandescent gas,
Hosler ...............
Lamp oscillator, G.
Latcb bolt dogging mecbanls
Lavatory, W. Bunting. Jr
Lawn sprinkler, B. F. Wooding........
Leer charging apparatus. Hubbell & Mo
Level, auntomatic, J. J. Garrett
Life-saving device. F. C. Bargar..
Llgbt fixture sbhade, I'. J. Handel..

924,312

Line casting machine, J. R. Rogers. 924,001
Line casting machine, I.. L. Kennedy...... 924,243
Line bolder, C. W. Wilson.........cocoueun 924,020
Liquid heating and cooling apparatus. A.

Tensgh== . - ... - B . .. .. 924.233

Llquid purifying apparatus, F. . Smith 924.285

Liquid separator, automatic. 0. Zerkowitz.. 924,524
Liquids and gases chbemically active upon

each other. apparatns for simultan-

cously treating. J. Stev¥nis............. 924,592
Lithographic presses. blanket for, F. A.

FIESSINETH V. . cpipcie = = === ecsnaoransnannanss 924.016
L.oader, R. A. Ogle.. .. 924,181
Soc | R Feola Pt - Bl deteas: * e o« - = (el oo « = 924.331
Lock and latch, combination, W. T.

BIOMYE, JE . ormeici S ool - shgy - =icje do® <R clogels 924,421
Locking device. drawer and tray, W. IL D.

X 924.225
Loom, W. R. Burrows. cooR4.142
Loom, W. J. Garlick...........cuuuuun. .. 924.339
Loom side protector. Gonlet & Lamarre.... 921451
Loom thln-place preventer, J. T. Rutledge.. 924.19%)
Lubricating wasbher. C. E. Palmer.......... 924.265
Lubricator, J. Sherr'¥.....cciieeiiineanaens 924,588
Mail bag catching and delivering mechan-

ism, W. C. Miller..........cocvvivunnnn 923.872
Mail hox. H. P. Davis..................... 923,818
Mail carrying apparatus. L. W. Westeott... 924.206
Mail delivering and receiving apparatus. W.

ICREATINET. ..« .. . cious sioe = « saciolelololommial « o ols 923,977
Mall delivering and receiving apparatus, W.

ASBIen 3 . crYorrrsi- rmesgels SFELEEEEERRE 924.085
Mail receptacle, J. W. Cutler.. .. 923.816
Match box, P. J. Wurzburger.............. 924,522
Match hox and cigar cutter, combined, W.

H.  WeBStenr] . opeetV L8 o Tewei s, WS 924,022
Matcb safe, S. Whitcomb................... 924,407
Measuring and weighing machine, B. P.

Y QLTS A A Sl —— 924,570
Measuring apparatus, torsion, W. H. Kener-

RON SVTPELEE =L - i sl B e choat ksges = = 924,242
Mechanical movement. W. S. Taylor, Jr.... 924,509
Medicine cabinet, J. W. Hunt.............. 924,408

Merry-go-round, B. F. Fitch...........
Metal cutting apparatus, N. H. Davis
Metals hy the wet method. clectric disso-

ciation of, A. Levy....ccooveeiuununnn 923,8G4
Meter statement delivery apparatus. R. W.
Gallagber, ....i.ccecccccccioncioaacasen. 924,158
Micrometer. A. Nielsen... .. 932880
Milking machine. T.. Folt.................. 924,229
Mill and method for rolling tubes. M. F.
- CAPEONIS. e R e akekaia: = [t - g - 923,944
Mlnin{: timber, reinforced concrete, J. A.
Bttt e e o T o T e s ees 924,153
Mold, L. D. Irlsb.........vovuivunns .. 924.553
Molding apparatus. Danverr & Lose .. 924436
Moldlng machine. R. C. Meyers....... .. 924.366
Mortising tool or chlsel. O. L. Smith.,.... 924,199
Motion. mechanism for converting recipro-
catlng into rotary, O. Schoell.......... 924.003
Motor control. electric, D. C. Jackson...... 923,973
Motors, apparatus for injecting fuel into
internal combnstlon, F. Durr........... 924.044

Mower cutter. lawn. A. B. Case..
Mud gnard, B. L. Jenes.........
Muffin pan,
Music leaf turner. J. F. Dickson....
Musical instrument, brass, J. Low..
Nail setter, C. A. Gehne............
Needle shower, 1. G. Dimond..
Nest trap, G. H. Gaw
Nut lack, T. M. Mills...
Nut lock, B. Humpbrey.
Qar, H. Chausslnand.......

Qil burner, H. H. Ashblock..............
Oil burner. self-cleaning, I'. I. Morcom
Oil cup, W. L. Metris.....c.cvviunnvanns
®iling device, belt, C. Benson..
Ore jigger, W. M. Willliams...
Ore separator, C. M. Mullen....

Ores, reducing. F. M. Becket.. 924,130
Overalls, J. Stecker.........cuiiieieinennans 924,013
Oxygen from air, separating, 5
Claude . 924.428
Package, T. D. Richardson. 924.275

Package tie, D. Comfort...
Package tie. J. Bennor...
Dacking, G C. Duffer.......coceeecaan
Packing, Inbricating, Stewart & Carr.......
Pad. See Collar pad.

Paper hottle closures. making. C. F. .Tenkins
Paper box blank cutting machine, F. (iirond

924.146
. 924594
923.8%0
923.908

924.555
924,607

Paper boxes and similar articics. closiure
for, P. B. Myers.....ccceeeeieennnnnnns 924.094
Paper machine. H. J. Meader.............. 923.870

Paper, etc.. machine for mounting sheets
of. E. Jagenberg........cccviieinnannnnn
Papering apparatus. 0. O. Care
Papering machlne, D. Krapf......... . 924,361
Pea huller and separating machine, .
IGREEIMIAN' . Lloh. oo kexokons ifsgiishssorensiohe okl Sfele s o 924.447
Pencil case and otber cylinder, A. Walker. 924,400
I'honograpb record cabinet, W. C. Nlckerson 924.493
Phonograpb stop. F. H. Andrews........... 924.527
Photograpble apparatus. H. Hubscher 924.465
Piano action, L. N. Soper............ 924.394
Plano fall board, J. R. A. Lang........... 924,247
Piling, interlocking sheet metal. S. T. Fiero 924,442

924,163
924.317

| THE HOPKINS & ALLEN
TRIPLE ACTION &
REVOLVER

SAFETY
POLICE

A Certainty

Not a Guess—

That's what they all
say of the Triple Action’s Safety
prnciple. A childcanseeand know
thatit’s safe. A blind man can feel
it. The Triple Action carries the
hammer up after firing, away from
the firing-pin, and entirely out of
the suspicion of danger. Youcan't
discharge the revolver if you want
to, except by deliberate intention.
It’s a new construction, a better
one. The Triple Action is safe because basically
safe in construction.

The Walnut Army Girip gives a strong, firm hand-hold. and
adds greatly to the weapon’s effecliveness. 22, an
calibre, 4inch barrel; nickel, $9.50; blued, $10.00. At
all good hardware and sporiing goodsstores, If your dealer

doesn't sell it, don’t take any other. Send us price; we will
supply you direct and guarantee safe delivery and satisfaction.

Werite for our new 1909 Gun Guide and Cata-
log. It 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

CostLess Than Wood

More handsome than Brick, Dur-
_ alle as granite. A Pettyjohn $35.00
rencrete block machine, sand, gravel
ul cement are all that is needed.
Rimmple, easy nind gnick. We
furnish full mstructions. Ssv-e money
for yowself or make mouey by
sellinZ blocks.

Four In. barrel
(Nickel Finish)

$9.50

Blued, - $10.00

Write forr entalog and snggoestiony

THE PJDHN C0., 615 N. Sixth Street, Terre Haute, Ind.

Automobile Trouble

AND A CURE
Dunn’s Allright Spark Plug
GUARANTEED FOREVER
DUNN MACHINERY CO., Atlanta, Ga.

. GOES LIKE SIXTY
st § 60

GILSON

- £ Askfor catalog-all sizes
GILSON MFG. CO. ans FPark 5t. Fort Washington, Wi,

How to Construct
An Independent Interrupter

In SCIENTIFIC AMERICAN SUPPLEMENT. 1615,
A. KFrederick Collins describes fully and clearly with
the help of good drawings howah independent multiple
interrupter may be constructed for a large induction
coil.

This article should be reszd in connection with
Mr. Collins’ article in SCIENTIFIC AMERICAN SUIPLE-
MENT, 1605, * How to Construct a 100-Mile
Wireless Telegravh Outfit.””

Each 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 hand made, from the beat materlalsa procurable—
positively wecdless and snag-proot—sa perfect, natural
Iure—will hold the ‘“‘big one.” Words of praise from hun-
dreds of prominent aportsmen and business men. Ask
your dealer—or send me aeventy.flve centsa—specifying what kind
of fisb you want to catech. Try the Hook—-money back, qulek, if
not aatiafied. Handsome, illustrated booklet FREE. Ask for it.

LOUIS BIERSACH, Freeport Hook (Block H9), Freeport, Il

a2 » DRILLING

w E L MACHINES

Over 70 sizes and styles, for drilling either deep or
shallowwells In any kind of seil or rock. Mountecd on
wheels or a sills. With engines or harse powers.
Strong, simple and durable. Any mechanic can operate
tbem easily. Send for catalog.

WILLIAMS BROS.. Ithaca, N. Y.

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

READ THIS COLUMN CAREFULLY.—You will find
inquiries for certain classes of articles numbered .in
consecutive order. If you manufacture these goods
write us at once and we will send@ you the nameand
address of the party desiring the information. There
19 no charge for this service. Im every case it is
uecessary to give the number of the inquiry.
Where manufacturers do not respond promptly the
inquiry may be repeated.

quiry may be rep MUNN & CO.

BUSINESS OPPORTUNITIES.

MY BOOK, *‘Building a Business,” tells bow mail
order agency business can be started with capital of
o to and make several thousand dollars annually.

0 81
It’s free. Robert Hicksa St. Louis, Mo.

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

INVENTOR WANTS "HELP. — Automatic oyster
opener. 2doz. a minute. B, 14 Lake St., 8an Francisco.

Iuguiry No. 8904.—Wanted to buy new or second
hand machinery for making “ bow type,” mouse and
rat ;{ap springs and wire parts, single machine or full
out

PATENTS FOR SALE.

FOR SALE.—Patent No. 912,708. Haud massage ma-
cbine. Only one of tbe kind in the world. Will sell you
all rights, including tools for making same, and turn
over orders for 15, machines, Money wanted to in-
vest in another line at once. A snap and will be sold in
a few days. Address Box 816, Kalamazoo, Mich

luguniry.No, 8908.—Fora dealer in tapés and cords
for -Venetian blinds.

FOR SALF.--Patent No. 787,968.—Typebar for first-
class visible typewriter tbat is eheap 'to manufacture.
Carries its own guide,-furpishing perfect and .perma-
nent alignment under heavy manifolding. Address

Jobn Wlnsor. 146 Mott. Street, Corry,.Pa.

Inquiry No, 8018, —Forma.uuﬂwturers of“Wydt.'
Electro-Catalytic Sparking Plug.” -

FOR SALE..Patent No. 905322, optruzht or royalty.
Shirt form and fastener. Tbe best advertising spe-
cialty ever jinvented. Putentee has no funds to J)
moté it. Address Jenkins, P. O. Box 237, Sprinetield, Il

lngniry No. S921.—For tbe manufacturers of gilt
paper.

¥OR SALE.—U. 8. Patents Nos. 737.965 and 816.938;
Canada, 107.7€7. Program attachment for clocks for use
in sehools, hotels, railroad offices, °tc. For particulars
address the inventor, A. L. Ronell, Fort Dodge, Iowa.

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

FOR 84 I;I-‘ —Pateni window lock. patented Septem.-
ber 15, 105, Nothing like it on the market. For full
informatinon and _particulars address L. {3 Miller, 49
Iaar 162d Strect, New York City.

Ingeiry No. S928,—Wor ihe manufactorers of a
steann rolury excavator se described fu the Beientifie
Amneriean of Decernber 12, 1908, pagoe 37,

FOR SALE.

FOR SALE.—3pecialty for manufacturers. Dental
floss holder, patented May. 1909. For furtber particu-
lars apply direct to inventor, T. A.

Wash.,, care H. 8. Emerson Company.

% iry Ne.8931.—For parties who wanufacture
the Western Stump Borer for boring stumps.

Tubbs, Seattle,

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in all lines sup-
plied at sbort notice at moderate rates. Small and
special lists compiled to. ¢rder at various prices. Es-
tmates should 'be obta:lned in advance. Address
Munn & Co +List:] Depanment Box T3, New York.

in uh'y ‘No. 8936.—
spin Or w":.? Per pencils in the manner that paper
pencils ai& m‘fl\n

A L{B’l‘ OP-I fm uu;gzgaud eonsulting engineers on. |-
val e

% list- for cxrcul
Prlce ' $15. Addruus Munn & Co., List [
Box 773, New York.

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

Inquiry No. 89359, — Wanted manufacturers of
angle bars either malleable steel or sheared.

uu('Jy No. 8960.—For tbe address of the Wind-
sor n?fg 0., manufacturers of waterproof collars and

izing, ete.
epartment,

cuffs.

Iaguiry No. S966.—Wanted the address of the
Cobendet Motor Co.

Inquiry No. S969.—Wanted macbines that make
accordion dress plaiting (steam).

Inquiry No. 8972. —Wunted to buy complete outfit
for making meat hodks,

nguiry Ne. S!)'Ll.—l*‘or address of firms inter-
estedlln fishing reels.

Inguiry No. 8973.—Wanted the address of tbe
builders‘x')¥ moving stair cases.

Inquiry No. N977.—For manufscturers of ma.
cbinery for manufacturing denatured alcohol.

Ingquiry No. 8998.—Wanted the address of manu-
facturers of dry pans or crushera to grind sand for
plastering and cement works.

luquiry No. S980.—For the address of manufac.
turers of mortars and pesties that areused by druggists.

ayniry No. 8982, Wanted a machine or process
fnlr [] lrtm’;z or laminating the edges of beavy card-
board, impregnating the slit or jlaminated edge with a
waterproof material and compressing the edge after
treatment. - The object of the processis to produce an
edge that:shall be waterproof ‘and which shalil not fray
or split when in use.

Inquiry Na. 8954, -Wanted the address of the
manufacturers of Cypress waeb tubs.

Inquiry No. 89%6.—Wanted to buy crown and flint
glasses for telescope objectives.

Inquiry No. 8987 .—Wanted, the manufacturers ot
thet Van Winkle, Woods & Sons, and the Weber power
meters.

lnquiry No. 8988.—Wanted to buy a large build-
ing or abandoned manufacturing plant having a large
water power in a populous town.

inauiry No. 8989.—Wanted a macbine for making
cocoa fiber mats.

Inquiry No, 8990.-For information regardin,
shoes not made of leather but similar to the same an
are as durable.

laquniry No. 8991.—Wanted to communicate with
manufacturers of large straw bats for every-day wear.

Inan No. 8992.—Wanted to buy cheap glass
eyes sult le for images of animals, ete.

Inquiry No. 8993.—Wanted to buy producer gas
plants.

Inguniry No. 8994.—For manufacturers of an ap-
paratus to produce very high temperatures.

Tuquiry No. 8995.—Wanted to buy round and oval
glass peper weights, sucb as are used for mounting
photugrapbs.

Wanted-machinery. used 1o,

Pilings, device to protect, A. B. Cook...... 923,813
Pipe connector, automatic, J. L. Mohun, .

. 924,485, 924,486
Pipe coupling, T. W. Moll.............cu.. 924,262
Pipe coupling, V. H. Kriegshaber.. .. 924,558
Pipe fitting, G. Clark.............. .. 924,039
Pipe reamer, ' F. Porter................ 924,378
Piston for ammoania compressors, P. Neff,

=0 924,098
Pitcher, D. Ball.............. . 923,931
Planer, metal, H. Baerbalck 923,930
Planter and fertilizer dlstributer. combined,

H. Tatum ........coiiviiiinnnnnnennns 23,909
Planter, cotton, C. A. Thurmond 924,204
Plate lifter, I. E. Spry.......... 923,906
Pliers, J. Irwin......... 924,357
Plow, G. G. Floyd. 923,964
Plow, A. L. Covey..... 924,222
Plow, Parks & Coughlin. ceeee 924,371
Plow, A. .C. Rosencranz................ /... 924,583
Pocket holder for pens, pencils, or like arti-

cles, COWAN. .ottt rrennsnsnnnsnnn 923,948
Pocket, safety, C. D. Trussell....... . 924,017
Pocket, safety, Pugatsky & Mannes 924,380
Poke, anlmal . & L. Baker. 924,219
Polishing lmplement H. J. Miller.. 923,871
Polishing wheel, H. E. Moineau.... 924,565
Post-card stand, M. E, Bishop... .. 4,
Potato seed cutter, J. Snyder......... .. 924,393
Press attachment, drop, A. O. Slentz....... 923,904
Press for the manufacture of tubes, rods,

and the like from blanks, A. Schwicger. 924,005

924,254
.. 924,327
- 924,310
923,836

924,322

Pressure button, V. Marendowski ..........
Printing frame, C. .
Printing machine, J. A Boyce. .
Printing press, G. Hartman................
Propeller shafts, etc., transmission gear for,
Daimler
Pump for automobiles,
Spencer

power air,

steam. T. R. Brow
Pump, vacuum, J. T. Wilkiu I
Punch, check, G. Sittmann.................
Putty Kknife, automatic, J. H. Johnson.....
Rack, P. Shel

Pump.

Rail connection, W. A. Hendricks. .
Rail sand, track, J. Taylor................
Rail straightening device, J. Warehock.....
Railway, automobile scenic, A. G. Neville.. 924.182 ;
Railway gate, R. Spurlock

Railway rail joint, P. McGinley ............ 923 876
Railway signal, electric, W. D. Short.. 923 901
Railway slgual operating devxce. A, S

Hickley .....iiiiiiiiiiiiniiiiinennannn 924,227
Railway switch G. J. Abry.. . 923,926
Railway switch, W. A. Guynn 924,455
Railway switch operating mechanism, J. P.

Blackwood .........c0000000. 923,802 to 923.804
Railway tie, E. S.. & C. G. Michael....... 924,563
Railway tie, A. Morrison.........covvvunnnn 924568
Railway, tie and fastener, H. A. Bamberger 924,414
Railway tie and rail fastener, L. E. Barton,

1 | T T PR 924,415
Railway tie puller, J. R. Smith. .. 924,391
Railway track sweeper, S. Speer .. 924,114
Railway traction, G. Giorgi........ . 924,056
Ratchet mechanism, W. A. Peck.. 924,372 °
Ratchet wrench. S. A. Brockway.. 923,942
Receptacle, 0. J. Weeks.............. 924,205
Receptacle clesure, Ryburg & Bryan.. .. 923,895
Reflectograph, M. MODACO.....c.ocvvuvsnsss 924,089
Refrigerating cars, means for, L. M. Lyon.. 924,620
Relay, E. McClintock............ccvvvuennn 923,874
Resin-like product. new, C. Gentsch. .. 924,449
Retort, L. Augustin................... 924.305
Revolver frame clamp, J. H.. Wesson. 923,915
Ring or loop, R. J. Nicholson....... . 924.492
Riveting machine, W. H. Kennedy. 923,852
Road surface preparation or compos \

W. A. C. MeadowWS.....0onvnvnns.s 924,086
Roadways, manufacture of bltumlnous, C.

Richardson ................. ..., 923,891
Robe holder, lap. C. B. Phillip 924,188
Rock drill, H. J. Hibschle 924,350
Rod. See Curtain rod.

Roller, B. D. Turner. . 924,402
Roller, A. Stouffer. 924,506

Rolling machine, metal form, W. D. Eynon
Roof, T. Kress.,......co0o0uenn

Roof covering, metal, F. A
Rotary engine, C. Miller.
Rotary engine, T. Jorgensen
Rotary shears, Liebig & Lud
Rubber or eaoutchouc, preparation or regen-

(=]

. . 924115

eration of,  F. W. Passmore............ 924,101
Sad iron, gas heated, C. F. Cape 924,037
Sand band, H. G. Peters ......... 3,99
Sander head, G. A. Lippincott 923,865
Sash fastener, F. R. Kratzenberg 924,474
Saw filing device, R. E. Blankenbu 24,134
Saw guide, adjustable band, F. T. McDo

...................... 924,622
Sceue and curtain trimmiog and hosting ap-

paratus, Harding & Spilman.......... 924,349
8chool- register.  Sunday, (. Berns 923,937
Scraper,” fuoit. T. C. Prouty 923,997
Scerew; O. 924,273
Screw press mechan .

w. 924,122.
Scrubbmg machine, A. F. Flscher 924,443
Seal, car, H. I. Lahr.. . 923,861
Seat frame, E. G. Budd . 923,80
Seeder, J. Hitchings.. y .. 924,228
Semaphore controller, McAndrews & Bleib-

trey ........0 e essesnereesnresstserens 924,489
Separating process, electrostatic, Blake &

MOrBChEr .. ivvviiivinernnnonoensnsonnns 924,032
Separa tion of solids from liquids, H. T.

Duran ... 924043
Separator, .. e 924,358
Separator feed governor, centrifugal,

Berrigan :............. 924,308
Sewing machine, J. E. Miller. 924,175
Sewing machine, Johnston & Powel 924,23.6
Sewing machine attachment, M. J Bidam. . 923,824
Sewing machine, book, C. Ric 924,274
Sewing machine guide attachment. 924,157
Sewing machine, shoe, & J -

Druck .....vtiniiiiiisnctaentananaan 924,019 -
Sewing machine spool holder, F. C. Luethy 923,867
Shade adjuster, window, Fries & Hover. 924,448
Shade and curtain pole hanger, J. c- \

CaBReY ...ttt 523,989 -
Shade and socket holder, Minor & Heck

924,260, 924,261
Shade, window, C. M. Martin.............. 924,255
Shafts and the like, sinking, D. E. Moran.. 923,984
Shelf or stretcher fastemer for knockdown

tables, ete., W. J. Maddox.......... 924,084
Shock Bbsorber, Mueblbausen & Thomsen 924,179
Shocking apparatus, M. Kelly 924,079
Shoe, laced, M. Kroell 923,860
Shoulder brace and garment supporter, com

bined. 1. M. ond . 924,034
Shuttle, J. ‘H. Morin...... 924,567
Steve hanger, A. P. Troxel 924.296
Sign, R. P. Schriver......... 924,585
Sign apparatus, motor operate 924,416
Signal, D. Utt 924,403
Signal controllmg device, electromagne

E. B. Craft........ooiiiiiineinnnnnnns 923,949
Signaling system, wireless, G. Marconi,

] ,168, 924.560
Siphon, E. Neugebauer.........c..occvueeenus 923,879

Skid and truck,
worth
Skirt marker, R. Sideman

combination, E. W. Skip-

Skirt supporter and waist holder, J. Sprague 924,011
Slack adjuster, automatic, C. Q. Anderson.. 923.9.

Small-arm- breech mechanism, K. J. Ebert.. 924.224
Smoker’'s pipe, P. Talarico................. 924.508

Snap switch, rotary, G. W. Goodridge...... 924,609

Soap receptacle, liquid, E. E. Ellmann,

924,046, 924,047
Solder-edged caps, forming, C. W. Graham. 924,452
Soldering machine, C. W. Graham......... . 924,453
Soldering stick, L. R. Benson.....: .. 923,934
Soldering tool, E. L. Seaman............. T 924,110
Sound reproducing machine, L. T. Haile.... 924,456
Speed controller, automatic, C. E. Palmer.. 924,266

SDIDBlDi machine traveler, rtog, D’ Aoust &

.y, 924325
Spittoon, fountain, A. C. Clark. . 923.946
Spraying apparatus, A, Sala......: 924,501

Spring fastener, K. & M. Gerisch.
Spring wheel, R, H. Burgess......
Stack former, C. A. Hitchcock.
Stacker, hay, J. H. Cope
Steam jetting device, .
Stoker for locomotive boilers, mechanical, J.

H. Lowe

‘MUNN & COMPANY, -

VALUABLE SCIENTIFIC BOOKS

Industrial Alcohol

ITS MANUFACTURE AND USES

A Practical Treatise based on Dr. MAX MAERCKER’S
‘ Introduction to Distillation” as revised by Drs. DEL-
BRUCK and LANGE. Comprising Raw Materials, Malt-
ing, Mashing and Yeast Preparation, Fermentation.
Distillation, Rectification and Purification of Alcohol,
Alcobolometry, tbe Value and Significance of a Tax-
Free Alcohol, Methods of Denaturing, Its Utilization
for Light, Heat and Power Production, a Statistical
Review and the United States Law.

By JOHN K. BRACHVOGEL, M.E.
528 Pages 105 Illnstrations Price $4.00

Experimental Science

. By GEORGE M. HOPKINS

Revised and Greatly Enlarged. % Octavo
Volnmes. 1,100 Pages. 900 Illustrations
Cloth Bonnd. Postpaid, 85.00

Owing to the amount of new maiter added the book
i8 now published in two volumes, handsomely bound in
buckram. Of the additions which have been made,
amon« the most important are: A full illustrated de-
seription of 3{ H. P. Electric Motor, prepared expressly
for this edition of * Experimental Science ”; chapters
on Alternating-current Macbinery, and clear, concise
Explanations of Wireless Telegrapby and Telephony,
Electrical Measuring Instruments, the. Electric Clock,
the Telegraphone. Higb Temnsion Currents,the Nernst,
Lamp, and methods of measuring tbe heat of the stars
No otber work contains sucb a fund of trustwortby up-
to-date scientific informat.ion. presented in a clear and
simple style. Send for descriptive circular.

The Scientific American
Cyclopedia of Receipts,
Notes and Queries

15.000 RECEIPTS 734 PAGES
Price $5.00 in cloth

This splendid work cortains a careful compilation of
tbe most useful Receipts and Replies given in the
Notes and Queries of correspondents as published in
the SCIENTIFIC AMERICAN during the past sixty years
togetber with man? vaiuable and important additions.

Over Fifteen Thousand selected receipts are here
collected, nearly every branch of the useful arts being
represented. It is by far the most comprebensive vol-
ume of the kind ever placed before tbe publc.

Modern Plumbing Illustrated

By R. M. STARBUCK
Price $4.00

A COMPREHENSIVE and up-to-date work illus-

trating and describing the Drainage and Venti-
lation of Dwellings, Apartments, and Public Build-
ings, etc. The very latest and most approved
methods in all branches of sanitaryinstallation are
given. Adopted by the United States Government in
its sanitary work in Cuba, Porto Rico, and the
Philippines, and by the principal boards of health
of the United States and Canada. 300 pages;} 55 full-
page illustrations.

Modern American Lathe
Practice

By OSCAR E. PERRIGO, M.E,
Price $2.50

A COMPLETE book of 400pages on The Modern

American Lathe. Its development from the
earliest times up to the present day; its modern
form as constructed by up-to-date builders; its gen-
eral and special classes of work ; the quantity of its
output, and its marvelousaccuracy.

Modern Steam Engineering
in Theory and Practice
By GARDNER D. HISCOX, M.E,
Price $3.00
THIS is

a complete and practical work of 487
pages, dealing with the care and management
of Boilers, Engines, Pumps; Superheated Steam,
Refrigerating Machinery, Dynamos, Motors, Eleva-
tors, Air-Compressors, and all other branches with
which the modern Engineer must be familiar,
Nearly Two Hundred Questions with their An-
swers on Steam and Electrical Engineering likely
to be asked by the Examining Board are included.
These if studied by you will help you to procurea
license. It is fully illustrated with detail engrav-
ings, not to be found elsewhere,

Punches, Dies and Tools for
Manufacturing in Presses

By JOSEPH V. WOODWORTH
Price $4.00

A PRACTICAL work of soo pagesfully illustrated

by nearly 700 engravings, being an encyclopedia
of Die Making, Punch Making, Die Sinking, Sheet
Metal Working, and Making of Special Tools, Sub-
Presses, Devices and Mechanical Combinations for
Punching, Cutting, Bending, Forming, Piercing,
Drawing, Compressing and Assembling Sheet Metal
Parts, and also Articles of other Materials in Ma-
chine Tools. Two Hundred and Ten Processes are
clearly described and fully illustrated.

Scientific American
Reference Book

12mo. 516 Pages; Illnstrated, 6 Colored
Plates. Price, $1.50 Postpaid

The result of the queries of three generations of
readers and correspondents is crystallized in this book
whichis indispensable to every family and business
man. It should be found on every desk. It is exten-
sively used by government officials. It hasbeen revised
by experts. Tbe book contains 60,000 facts and is muchb
more complete and exhaustive than bas ever been at-
tempted. It is profusely illustrated witb engravines,
many of them imparting the information by means of
comparative dlagrams.

1 The Scientific

American Boy

By A. RUSSELL BOND
320 Pages. 340 Illustrations

Price $2.00 Postpaid

This is a story of outdoor boy life, suggesting a large
number of diversions which, aside from affording en-
tertainment, will stimulate in boys the creative spirit.
In each instance complete practical instructions are
given for building the various articles.

The needs of the boy camper are. supplied by the
directions for making tr i outfits, sl ing bags
and tents; also such other shelters as tree houses,
strawhuts,logcabinsand caves.

M A GIC 3 e

Diversions, including Trick Photography

The illusions are illustrated by tbe highest ctass of
engravings, and the exposes of the tricks are, in many
cases, furnisbed by the prestidigitateurs tbemselves.
Conjuring, large stage illusions, fire-eating, sword-
swallowing, ventriloguism, mental magic, ancient magic,
automata, curious toys, stage effects, photograpbic
tricks. and the projection of moving photograpbs are
all well described and illustrated
By A. A. HOPKINS. 58 pages. 420 illus. Price $2.50

12mo.

Stage lllusions

A Complete Electrical
Library

By Prof. T. 0'CONOR SLOANE

An inexpensive library ot tbe best books on Electri-
city. Put upin a neat folding box. Wor tbe student,
the amateur, the workshop, the electrical engineer
schools and colleges, comprising five books, as follows:
Arithmetic of Electricity, 138 pages..
Electric Toy Making, 140 pages...
How to Become a Successful Ele: an, 189 pnges 10J
Staadard Electrical Dictionary, 682 pages .. ... 3.00
Electricity Simplified, 158 pages.. .

Five volumes, 1,500 pages and over 450 illustraﬁons

A vatuable and indspensable addition to every librari.

OUR GREAT SPECIAL OFFER.—We wil
send prepaid the above five volumes, handsomely bound
inblue cloth witb silver lettering, and inclosed in a neat
folding box, at the Special Reduced Price of $5.00
for the complete set. The regular price of the five
volumes is $7.00.

The New Agriculture.

By T. BYARD COLLINS

12mo, 374 Pages, 160 Illustratiens
Cloth. Price, $2.00

This valuable work sets forth the changes which
have taken place in American agricultural methods
which aretransforming farm life, formerly so hard, into
the most independent, peaceful, and agreeable exist-
ence. Farm life to-day offers more inducements than
at any previous period in the worlds history, and it is
calling millions from tbe desk. The present workis one
of the most praclical treatises on the subject which bas
ever been issued.

The latest and best book on the subject. Contents:
L Tbe New Call to the Farm.—II. The New Soil.—
Irrigation.—III. The New Fertilization.—IV. Tbe New
Transportation.—V. New Interests.—VI. New Crea-
tions.—VII. New Varieties.—VIll. New Practice.—IX.
New Machinery.—X, The New Inspiration.

HOME MECHANICS
FOR AMATEURS

By GEORGE M. HOPKINS,
Author of ‘‘Experimental Science”’
12mo. 370 Pages, 320 Illustrations

Price, $1.50 Postpaid

The book deals witb wood working. bousebold orna-
ments, metal working, lathe worg, metal spinning, silver
working ; making model engines, boilers and water
motors ; making telescopes. microscopes, and meteoro-
logical instruments, electrical chimes, cabinets, bells,
night lights, dynamos and motors, electric light, and
anelectrical furnace. Itisa thoroughly practical book
by the most noted amateur experimenter in America.

Electrician’s Handy Book
By PROF. T. 0'CONOR SLOANE, A.M.,E.M., Ph.D,

Handsomely Bound in Red Leather, with Titles
and Edges in Gold. Pocket Book
Style. Price $3.50.

A THOROUGHLY bpractical_reference book of 768
pages, covering the entire field of electricity.
Contains no useless theo Ewverythin rn it is
the point and can be easﬂy understo the stu-
dent the practical worker and the evely ay work-

%electnclan The advanced electrical engineer
v (lialso receive great benefit from its perusal and
study

Any of the above books will be sent postpaid on receipt of price.
Our complete catalogue of sclentific and technical books sent free cn application

Publishers, -

361 Broadway, New York City
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the tunnels in the forebay, 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 13 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 an 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 amcunted 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.
e —

It is 1nteresting 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 other
changes of view, which increase the com-:
plexify 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 stars.

Stone press. artificial, J. Draenert......... 924, 540
Stopper puller, E. Sanborn . ......... 921897
Storm shield, A. L. Browl......ccoveeun.n- 924.424
Stove, furnace, and the like, H. Gerdes 924,548
Stove. gas, M. O'Brien.. ... ..veivieeinnnn. 924.183
Strength testing apparatus, J. L. Perkins... 924,579
Strength testing machine. C. W. Putnam... 924,625
Stress indicator, W. P. Chapman........... 924,427
Striking bag platform, portable, P. G.

AT S g N Sy M oS 923.928
Stropping device, J. Schnurr............... 924,278
Suction apparatus. hydraulic air and other

gas, W. J. Frame......c.cveiviivnnennns 924,335
Surgical bead holder, S. M. Langworthy.... 923,862

Swing, W. Johnson........vevivinenann 923,974
Tack puller, insole, L. G. Ereeman 923.828
Tank float, F. M. Stevens........... 924,398
Telautograph, G. S. Tiffany................ 924,512
Telegraphic receiving tape, P. B. Delany... 924,638
Telegraphy, wireless, R. A. Fessenden,
923,962, 923,963
Telephone attachment. R. E. Pedigo........ 923,882
Teleghone cables, distributing terminal for,
IBEAUCONA . ... - - ol o Ok SO o ole e 923,933
Tclephone exchange system, J. L. McQuar-

THE. oo o e eererene « felekel s jme oereRersxa o) o foxe 923.993
Telephone ringer. J. A. Birsfield .. 924,030
Telephone transmitter mouthpiece, M. 8.

Hufschmidt ......ciiiiiiiiieiinnnnne 924,072
Telephone transmitters. nmiseptlc attach-

ments for, Croshy. ... .vviinnn. 923.950
Telescopes. focusing cap fnr H. C. Mustin.. 924.488
Tempering furnace, electric. V. Royle...... 924.109
Thermometer bulb protector. A. Roesch.... 924,276
Thermoplastic compound and making same,

B: GoldsmMh.. .. .......c.coviaaaaan ¢

Thoru;ostnt controller, J. McCartin....
Thionous precipitation. G. C. Westby.
Thread cutting tool, B. Borden

‘Tie. track fastener, and brace, J. J. Griffin.
Tightening device. H. English.............. 923.960
Tile greenhouse bench, B. P. Wise. . 923.921
Tile machine. H. H. Gibson............... 924,450
Tire casing, J. F. Ialmer.

924.186. 924.267. 924.268. 924.571
Tire for vehicles, removahle. A. M. Condit. 924.429
Tire, metallic, G. E. Fortescue............. 924.156

Tire plug, R. Sampson
Tire, pneumatic. F. H. Perry..
Tire, pneumatic. J. F. Palmer...-
Tobacco hox and cutter, combined,
N OECE o e X ok (R I ol Il e o
Tobacco pipe. G. D. W.

- 922.896
. 924,102
924,572

924.569
. 924.192

Tobacco. treating, F. S. Smith . 924284
Tongue. wagon. F. A. & N. C. . 924.480
Tool. electropncumatic. W. Z. . 923.913
Tools, making hand, G. . Wood........... 924.210
Train stopping device. .J. E. Maloney, et al. 924,482

Transportation receptacle for dead human

hodies. BARNES. e« wief- v - - osjee-o-o- 924.029
Trolley hanger. W. II. Kempton.. . 923.8:01
Truck, elevating, W. Il. th\ell . 924.143
Truck, hand. Young...... e 924.523
Trunk, S. W. Bonsall.. .. oo 923.807
Tubes, apparatus for automatically perfornt-

ing, C. Thibodeau............... 924.203
Turbine, G. H. Cook......... .. 923,947
Turhine. W. L. R, Emmet...... .. 924.546
Turhine, elastic fluid. C. Roth.. .. 924.108
Turbine. steam, A. Bonom................. 924,309
Type for typewriting machines. etc.. ma-

chine for making dies for the manufac-

ture) of: POt PA. IDISSEE - Cpiiietbha ettt - 924.539
Type making machine, W. G. Reynolds..... 923,998
Type setting and line casting machine. H.

10 Xe S M 0 0 0 o I8 0 G o D0 S Do | o 36 ol 924,326
Typewriter line spacing mechanism, F. H.

Wangl: ST S AR s 924,021
Typewriting machine, I8, X. Wagner, re-

T e N 12.970
Typevvriting machine, W. J. Roche......... 923.803
Typewriting machine. H. Crutchley .. 923951
Typewriting machine, G. A. Seib........... 924.006
Trepwriting machine, J. C McLaughlln.... 924.096
Typewr machine, J. SIS s = 924.198
Typew machine, J. I<‘ Allard e 924525
Typewriting machine, G. H. Smith. ... 924.590
Typewriting machine, E. E. qtrnng . 924.593
Typewriting machine, Gibbs & Sokolov..... 924.606
Typewriting machine erasing device, G. K.

ADARE VS| _jo gevororerene o/ srsmerorems «jefevarerera: «jojerats » » 924.215
Umbrella, J. Beaudry...... ... 9245530
Valve, Breth & Cnmpbell B ... 923.808
falve, €. WHlSOh, . corsgstercr + ofmom +/s) squskslomswarsre 924.207
Valve apparatus for tanks. I.. A. Cornelius. 924.432
Valve, automatic shut off, C. D. Mil_ler.... 924,257
Valve controlling device, bygrometric, W.

St Johpson,. . - #. ... L.l 924,235
Valve device. M. Garl................ .. 924,159
Valve for water tanks, E. A, Naslund . 923.878
Valve gear. 'M: BBIR.... e ocreomeeceaooees 923.935
Valve, high speed reducing. W. V. Turner.. 924.018
Valve locking device. E. A. Brandenburg... 924.423
Valve seat refacing device. R. Netter...... 924.369
Valve, throttle. Kindig & Dexter........... 924.080
Valve. water sunply. H. Gardenier. .. 924.052
Vanner, G. B. Shinley............... .. 924.589
Vehicle wheel. Bradley & Fairchild... ... 924,139
Vehicle wheel. J. R. Fouch........ ... 924334
Vehicle wheel. L. A. Hill.................. 924.614
Vehicle wheel. cushioned, W. C. McCarty.. 924.621
Vending machine, coin controlled, R. F.

Emmeriagh. . ot .o o i ks o oIy e 923,958
Vending machine, coin operated, C. M.

AAe . is- - s - oleiale sfie o selo)e e - o minie i . 924,252
Vending machine’ ejecting device, J. E.

ANIBON,  ror i -rorae oeXor) g geereTerrereres ojeiei=ioe s 924.526
Veneer press. W. R. Snyder........co0u... 924,591
Ventilator. See Window ventilator.

Ventilator. G. G. Loebler. .. .....ivierunnn. 924,479
Vessels charged with volatile liquids or
liquids under pressure closure for,

Paulard & Grillet... .. ... ............ 924.496
Wagon bhody lifter. W. P. Lucas.. . 923.980
Wagon. dumving. J. D. Bunn..... .. 923.943
Washbhoard, D. Hughes............. .. 924,466
Washboard soap holder. R. E. Toy . 923911
Washpan, P. Schlueter............. ... 924.384
Washing machine. G. A. Post..... . 923.888
Washing machine, J. H. Pearson........... 924.578
Washing machine_gearing, H. W. Darrow.. 923.819
Water elevator, H. Z. Hoylman............ 924.071
Water gage, H. R. Far........ ... 924.050
Water heater. W. A. DPratt.. ... 924.105
Water meter, P. A. McGurrin. .. 923.992
Water motor, W. J. White........... ... 924300
Water motor. impact. R. M. Dobble. ... 924150
Water supply apparatus, T. Smith.......... 923,905
Water wheel hucket attachment, W. R.

Eckart WIS -/ckc s-aiosl <fofe'e - fe's wiaie o'n e elnt 924.544
Wave motor. C. E. Edwards . 923.823
Weather strip for doors. B. E 924,434

Weed cutter. J. J. Smith . 924.392

Weed destrover and gatherer. B. Pomije... 924,498
Weighing apnaratus for liquids, automatic,

L B BRE WAD 1. oreye )« s Vel g Yo oo T TN e 924.220
Weighing machine. W. S. Scales........... 924,191
Welts. material for waterproof, J. R. Rey-

nolds 924,106
Wheat, machine for separating cockle from,

C. Ballard o, .t ccivislaees s« goe

923.932
Wheelharrew. A. N. Faulkne: S

Whiffletree fender. E. N. Smit 924.3R9
Windmill. E. Hards 924.060
Window balcony, J. P. Roger. 924.189

Window fixture. T. J. Corken.
Window screen, W. H. Millis...
Window ventilator. . 0. Meurk
Wire connector, Callahan & Eskridge
Wire stretcher. F. Davis............
Woodworking machine. D. S. Courtney..
Woodworking machines, rotary cutter

C. Karpp
Work holding means.
Wrench, W. E. Tiper.
Wrench. JJ. G. Paterson
Wrench. H. T. Bush
Wrench. L. Farsythe.
Writing machine, E.

621 817

tor, |

A printed copv of the snecification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
nnmber of the patent desired and the date be
r;iven. Address Munn & Co.. 361 Broadway, New

ork.

Canadian patents may now be obtalned by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particularm
address Munn & Co.. 381 Broadway, New York.

|

The New Express Electric Blue Printer

OPERATING ON AN ENTIRELY NEW PRINCIPLE

of any other machine with greatest economy
on the market Write for circulars and lists of

Makes Blue Prints at 2 to 16 Running Feet Per Minute.

Handles two separate sets of Tracings, making two sets of Blue Prints er one set Blue
Prints and one set Sepia Prints or Negatives at the same time.

Four times the production

of Current. Lowest price continuous machine

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

WILLIAMS, BROWN & EARLE, Dept. 6, 918 Chestnut St., Philadelphia, Pa.

SEALED PROPOSALS.

SEALLED PRO POSA LS will he received at the office
of the Lixbt-licuse Engineer, Tompkinsville, N. Y.,
until 1 o’clock P. M,,
furnishing matermls and laborof all kinds necessary
for the construction and delivery of a light-house at
Staten Island Kear Range Light-3Station, Ambrose
Channel, New York. in accordauce with specitications,
copies of which, with blank proposals and other infor-
mation, may bé bad upon a pucatnon to tne Ligbt-
House Engineer, Tompkinsville. N.

DONT LLET YOUR PATENT LIE IDLE. We'll make
—dies and tools and manufacrure your article ready for
market. erten ow—don’ ndelav Southern Stamping

Mfg. .. Nashville, Tenn

Corliss Enﬁlnea. Brewers'
and eriurs Machinery LRI
MFG, Cu, 8% Clinton 8t, Milwaukee, Wis.

MUDE[S & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BAILLARD CO.. 24 Frankiort Street. New York.
RUBBER Expert Manufacturers
Fine Jobbing Work

PARKER. STEARNS & CO., 288-290 Sheffield Av., B’klyn, N. Y.

HOEFT & COMPANY

Die Makers, Model Makers, Machinery “ll“l\l‘r!. Panch lrﬂul.
Light and Heavy Stamplugs, 120 Michigan St., Chicago, 11, U.5.A,

DIE  MODELS SPECIAL
WORK TOOLS MACHINERY

NATIONAL STAMPING AND ELECTRIC WORKS
153-159 S. Jefferson Street, Chicago, Ill. {

MODELS & EXPERIMENTAL WORK

Anything from a Watech to an Antomobile

CHAS E. DRESSLER & CO., 141- 143 Easi 23d Strest, New York CHy

New York Model and Experimental Works
INVENTIONS DEVELOPED. SPECIAL MACHINERY
442 East 166th Street New York, N. Y.

NOVELTIJES & PATENTED ARTICLES
MANUFACTURED BY CONTRACT. PUNCHING DIES. SPECIAL MACHINERY.
E.KONIGSLOW STAMPING & TOOL WORKS. CLEVE LAND. 0.

Calendar and Paper Cutter Free.
Crane Bros., Mfrs., Westfield, Mass

BASKETS.

INVENTO
WENHFACTURERS

@_‘;L.E.-. ]
U s T o U T Low priced, 3-Ib. Mop 8
—-— e _ turn crank to wring;
hands keep clean. Women all buy ; 150 per cent.
to agfents : exclusive territory given: catalog free.

U. S. MOP CO., 52 Main St, Leipsic, O.

W.& D.MOGEY.
BAYONNE CITY. N.J

June 28, 1909, and then opened. for |

mzaa) Will You Try One=—
i if we send it FREE?

We want every mercbant. dealer.
bookkeeper and clerk wbo re-
quires quick, accurate f outings
toprove tor himselt theworn

= and economy of the *little
& magician ”—'l'be

. Rapid Computer
\ Adding Machine

We'll send it to you on five daye’
free trlal—if it pleases you, pay our
price of only $925.00—if it doesn’t, send it
backat our expense. It does its work perfectly
at any angle—can rest on uny desk or on boek
alongside figures you wish to add. A wonder asa
saver of time and errors. Capacity 9,999,999.99.
Save time and money—write us to-day you’d
PSS like to try ome. Catalogne free,
RAPID COMPUTER Cf., 2076 Tribune Bldg., Chicago

ON THE WORK"

MOORE Qpctml Machinery, Dies, Tools, Models,
ties. Inve ntions perfected.

& CO. luduul and Franklin Streets, Chicago, U. 8. A,

+ THE BEST EQUIPPED SHOP

For Mechanical and Electrical Manufacturing

Special Machinery, Jigs,Tools,

Repairs,ExperimentalDevices

Pesigning and Connuercinlizing a Speclalty

THE ROWLANN TELEGRAPHIC COMPANY,Baltimore, Md.

ANYTHINGC ELECTRICAL

JUST 0OUT.—A 3c. stamp will secure our New Big
Catalog. Positively the most comprebensive of its
kmd'guhlls ed. Twency-ive pages ot kxperimental

igher Grade Wireless Apparatus Alonc.
J. J. DUCK, Arcade Building, Tcledo, Ghio

LEARN WATCHMAKING

We teach it thorougbly in 48 many months as it
formeriy took yvears. Does away with tedious apprex-
ticeship. Moneéy earned while studying. Positions se-
cured. Easy terms. Send for catalog.

8T. LOUIS WATCHMAKING 8CHOOL, 8t. Louie, Mo.

“FREESz::

ertc t(rd ny
=
tosquabsin ’ 1909 BOOk
4 weeks, How to make money breeding Squabs

PLYHDET].IB!N K HI{LAH €0, 361 loward 8t, Melrose, Mass

Mated pair
kissing. —
From egps

Cards, c!rctﬁlrs. book, newspaper. Press $5.
Larger #15. Bave money. Print for others,
big profit. All easy, rulex sent. Write fac-
Lory for press catalog, type. paper, ete.
THE PRESS (0., Meriden, Conneeticut.

( ExcecavoR

-

FOR
ATALOG

TheBall Transmlssmn '_i

: Automobnles&HotorBoats'ﬁ

NEW YORK GEAR WORKS ‘

56 GREENPOINT AVE K BROOKLYN

TE SCOPE?’,_._

A.W.FABER

<tid

A.W. FABER

on a pencil is a synonym for unequaled
quality.
by this house, with 148 years’ experience in Pencil Making, are the

WCASTELL”
Drawing, Copying and Ink Pencils

Sold by all stationers and dealers in artists’ and drawing materials.
Samples worth double the money will be sent you on receipt of 10 cts.

49 Dickerson Street, Newark, New Jersey

The finest pencils yet produced

EE

mencu

links and other attractions of the great South Park
rooms, 250 private baths.

always the best.

Chicago Beach Hotel ,,

Finest Hotel on the Great Lakes
An 1dea| resort for rest or pleasure—ten minutes’ ride frosm city, closeto the famous Golf

ystem.
There is the quiet of the lake, beach and shaded parks, or the
gayety of boating, bathing, 1iding or driving, golf, tennis, dancmg and good music. Table
Nearly 1000 feet of broad veranda overlooking Lake Michigan. For
handsomely illustrated booklet address Manager, 5ist Blvd. and Lake Shore, Chicago

European
Plan

as 450 large airy

What Do You

Want To Buy !

We can tell you where to
buy anything you want.

Wrrite us for the addresses
of manufacturers in ANY
line of business.

Novelties, Special Tools,
Machinery, Equipments.

New Patent LABOR-
SAVING DEVICES.

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

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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