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TWO PIECES OF METAL

TONED
ALIKE

will both vibrate when one ot
them is struck. This same
principle has been applied to
Brandes Wireless Receivers.
Bv perfectly matching the
tone of the two receivers, the
wealt sounds that vou would
otherwise lose, are brought
out so as to be easily wter-
preted.

Brandes \Wireless Receivers
are made expressly for wire-
less service; they are not tel-
ephone receivers adapted to
serve the purpose.

They are very light and
easilv adjustable. No pinch-
ing or slipping. You set them
to fit exactly; after that

Price $5.00 com-

“Superior’ Set.
plete, including headband

thev're as easy on your heéad
as vour hat.

Our Catalog E contains
some very valuable informa-
tion about radio receivers, as
well as a full explanation
of several types of Brandes
head sets. Send 4c. in stamps
for your copy to-day.

C. BRANDES, Inc.

Wireless Receiver Specialists — Room 814, 32 Union Square, New York

Brandes Wireless Head Sets

NEW PRICES

Effective January 15, 1916.
All previous prices void.

Switch Contact Points

We are in a position to fufnish
prompt shipment of_the follow-
ing sizes of switch points:

Tapped to take 6-32 screw.
No. Diam. Height Doz. 50 100
626.‘%inch 34inch $.30 $1.60 $1.75
628..14inch ¥inch .30 .90 1.50

With ¥4 inch shank threaded 6-32 °
627..% inch ¥ inch $.36 $1.25-$2.00

Nickel points 50 per cent. advance.
Postage extra.

The*Albany” Combination Detector

Lacquered brass............. $2.50

Polished nickel........ ... 3.00
Postage extra—Weight 1 1b.

@ MAGUIRE & SHOTTON @;
814 LANCASTER ST, |
ALBANY.N. V. &=
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DUCK!S ey 320-PAGE ELECTRICAL
no.o and WIRELESS CATALOC

MORE THAN EVER JUSTIFIES YOUR VERDICT

THAT IT 1S THE (_)ﬂﬂ CATALOG WORTH WHILE

e 150 pp. Wireless In-

[ e rme WI.LLIA"I\ZI‘B DUCK co.

struments.

170 pp. Electrical Sup-
1 plies.

Over 40 pp. of Wireless
Instruments.

15,000 of our catalogs
ready for delivery to |
eager electrical and
wireless enthusiasts
in all parts of the}]
world. One of ten

Only 8c. in stamps
| will bring this wunri-
valled catalog to your
home. The great cost
of catalog and the ex-
ceptionally low prices
(oftentimes fully 259,
below usual retail price)
prohibits its distribu-
tion otherwise. You

"*-u ! £ ——— s may deduct the 8c. on
our patrons during e . K71\ . L IS first $1.00 purchase,

WHAT OUR BIG CATALOG CONTAINS

150 pp. Wireless Instruments, magnet wire of all kinds, raw material, storage batteries, telegraph instruments, battery motors, commniercial motors and gen=
erators, sewing inachine motors, telephones, step-down transformers, massaue vibrators, bells, push buttons, auto accessories, flash lights, hand lanterns, auto
and miniature lamps, Xmas tree outfits, voltineters, ammeters, lighting plants, Victrolas, air rifles, electric aeroplanes, model huilders, electric rallways, eiec.
trical and mechanical books and general electrical supplies.

The William B. Duck Co., &5 e =

-NEW VARIOMETER—

A De Luxe Wireless Receiving Station
Wave Length 3,000 Meters On An Average Length Antenna

DE LUXE improved variometer a complete Station to receive
N. A. A. Arlington, Va., N. A. R. Key West, Fla., W. S. T. Miami,
Florida, capable of receiving all government or commercial Stations
along the coast, and has a wave length of 3,000 meters on an average
antenna.

The Station consists of variometer tuner working on en-
tirely new principles, different from any heretofore offered.
It consists of a primary and secondary loading inductance
placed in non-inductive relation to each other. The Tapped
Loading Inductance does the tuning by means of units and
tens switches, which produce the most efficient tuning.

A Short wave variable condenser is placed in across with the antenna so as to enable you to work the
amateurs at leisure, another variable is placed across the secondary by means of which the capacity of the
sccondary circuit is raised to a higher wave length. In this set is placed a new Instant Radiograph in place of
a detector which will enable yvou to receive signals instantly at all times without loss of time or messages.

This Station is set into a mahogany finished cabinet and hard rubber top, complete with 2,000 Ohm Brandes
Superior Head-set, at our lowest possible price, $20.00 for March. This outfit is well worth $50.00 te you.

Send 6¢c, Stamps for 156 Page Wireless Catalog

You need this new book, **Radio Stations of the World.”” A complete authentic list of call signals oflevery public wireless station. Price, only50c.

NICHOLS ELECTRIC CO. 1-3 West Broadway, New York

\_\ You bencfit by mentioning “The Electrical Evporvimenter’ when writing to udvertisers.
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“OUALITY” is our Wireless Watchword ox moxev ‘werinoes

Mesco Universal Detector Stand

Has a heavy brass cup, with four hinding screws;
will hold crystals up to 34 iu. diameter. A hollow
standard encloxex a brass ball. ‘Tlrough an opening
n brass arm with hard imbher haudle is sccured fast
to the ball, making a tall and seeket joint, allnwing
it 1o he adinstedl at any angle or used i any position.

Havd rubber base 2lgx424334 . All metal party
nickel-plated. Bemaivs permanently in adjustment
ugder Jars und vibratious of every description.

List No. Price.
248 Mesco Universat Detector Stand........ .$3.00

Mesco Wireless Spark Coils

Have low current consumptioun. Best {o op-
erate on dry batteries. Contact points of heavy
platinum iridiam. Ilas primary comlenser in
case. Made for wireless work. Permits of close
tuning. Spark at lnterrupter requeed to a mipi-
unn; o spark 1s beavy;, made in 4-inch to 4-
inch sizes. Our Manual glves atl fhe techpieal
points.

Mesco Rotary Spark Gap

Emits a high musieal nole. Can Db¢ heard at greater
distances than the note from the stationarvy type. Caunot
e mistaken for static or other atinespheric disturbunces.
Prodduces pure wove of low damping decrement.  ITucreases
transmitting cilicieney 20 tv 30 per cent.

The rotating memhber has twelve sparking poiuls mnount-
ed on a Dhard rubber disk aud s ¢arried on the wotor
shaft. Can De used o our spitk coils or transforiners up

to 1 K. W. [Ifas twn statiouary electrades with special List Xo. Price,
wmljusring devices, 262 Spark Coil, 1 inch; can be operated
our Globe Motor js used. W operate on 110 A, C. or wn G Red Seal dry batteries. . ... ... $5.40

b €. cirenitsg spesd of 4,500 BRID.M. Alse made with our
Globe MHattery Moror, which can e operated ow a six-volt

“.lirscm::.l. Price.
S8 Moo movy spanc oo 35% | Send 10c. for Copy of|  Mesco Codegraph

A dandy practice
set for the begin-
mer. Just the right
kind for the apt

216 Rotary Unit Ouly, with two Stativnary Klee S
trodes for 3716 i SHafl. ooeen..oen. ... 500 Our vv H'EIESS Manua]

No. 9

Manhattan Wireless ReceiViﬂg Set YOU GET YOUR MONEY BACK | . : bo%'h e Codegraph
. ON AN ORDER OF 51.00 — EREPERI Plate is of metal

with insulated
dots and dashes.
The Pen is con-
nected with the
Red Seal Dry Bat-
tery and the
Wireless Praetice
Set. When the pen

b& b 4 It contains 128 pages and tells how to erect

] - wl maintain wireless telegraph stations. Shows
a unmber of Jiugrams. Has the Morse and
continental Telegruph Cwles. Hlustirates the
st nstruments 1o use;, tells what they are
for and how to use then. l1las muuy new dia-
grums and othicer valnable information uet cun-
tained in any other hook. Do weot wait. Send
NOUuT TFefuest pow. is drawn aeross
Get the Best 10c. Value You Will Ever Buy the dets and
SEND FOR OUR POCKET CATALGG, W 28| Uashes it closes the cireuit, and the buzzer sounds.
1 A 3, . . 1 1 is possille to attach 2 sounder to the outfit and
t contains 248 pages, 1,100 jllustrations anc zot the telegraph elick also. A practical and eticient

Cousists of 2 loose coupler, fixed condeusee ileteetor, and | tosts Fou nothing. wuy of leatuing wiretess and tilegraph siguoals.
an 50 ohm receiver with cord,  Will tunc up to 1.50¢ we- IT MEANS MONEY SAVED TO YQU ! List No. Irice.
ter wave length on 8 G0-foot acrial. Can be tuned 1o | to have our Mauuad amd our Cataleg when you | 303 Mesco Codegraph Set............ o e $2.50
waves over 4,000 meters with larger aertal uud properly | gt to buy, 304 Codegraph Plate, Pen and Book......... . 1.00

connceted to loading inductance and variable eondenser
shunted across the sccondary of the receiving transformer.

e e e ey ot e | MANHATTAN ELECTRICAL SUPPLY CO.

M [ .f o T f New York, 17 Park Place. Chicago, 114 S. 5th Ave. St. Louis, 1106 Pine St.
€sco ntenSI ylng ransrormer San Francisco Office, 604 Mission St.

Mesco Flexible Mesco Wireless Receivers|
WIRELESS el hashlrs oma
TRANSFORMER S, 2o %5

450 Double Head
sets complete
have becn us¢d in
recciving commers

Will make wireless ap-
paraius 200 per cent.
more eficient, When o .
g short_circuited or when :L“’_:"'g;‘:_s;s =

charging comlensers AP [ 2.000
does Dot eonsume  any '".l;“s T o
wmore puwer than the M —— “l.memd
magnetic shunt g set O3 i red
fur. Can lLe connecied L‘J,l,:;p.-s:\l-?rgo“re
3:,';?“ folul feruStine iy I'vst stecl obtainable used in construction

’ of the permanent magnets. Users bave had
List  Ca-  Recondary Lead sels for five years and over witbout any
No. pacity. Vollage. Pr. ‘vicrioration linhse“s'“;(t.ness. This caonot he

s ight-wel receivers.
380 3 kw. Soow. §is Sl OF a8 UaNCwegMCeren.
363 3 kw. 10,000 v. 20 480 Double Head Band, with six-foot

Used for intensifying signals received from any crystal
detector by connecting an auwdisn detector on the wother
side of the transfurmer wimding. Used betweeu two an-
dion deteetors, signals will be inteusiied 10 to 25 ties. |

As many as (hiee of these transformers cun be con |
neeted hetween audion Jdetectors in cascile, forming an
intensttier, making it possible to read signals uot heard
with anyv single known detector. Dingram eof conucctions
with full directions with citeh instrument.

List No. rrice. | g o . reen silk cord and twe reccivers
224 Intensifying Transformer . ....... ........... $12.00 33L 1 kw. 20,000y, 25 EHeen B oens AR e T " $6.00]
Mesco Wireless Practice Set Mesco High Efficiency Spark Gap
Comprises « regnlar tetegraph key, with- R B e
out circuit Lreaker, a speeial high piteh . Adapted for statiens up to 14 KW,
buzzer, one cell Ied Seal dry batlery, R rapacity, Base is of polished hard
and four feet of green silk-covered flexi- o rubber. Standards are of hard ruh-

ber composition of the highest in-
sulating properties. Hard ruhber ends
on the hrass rods permit the length
of the gap to be varied, while send:
ing. Spark terminals are of zine, and

lie eord. The main ohjeet of the set is
to enahle the beginner to master the
wireless code, and the buzzer reproduces
the sound of the signals of the meost
modern wireless stations perfeetly.

List No. Price. are renewahle.
342 Wireless Practice Set, with bhat- List No. . Eyicel
tery and cord........ venies.00..31.88 | 465 High Efficiency Spark Gap..$2.80

You benefit by mentioning “The Electricol Experimenter” when writing to odwertisers,
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FRONT COVER—“THE TESLA DESTROYFR...........ccouunn
From a painting by ‘Thomas N. Wrenn.
THE UTILIZATION OF T1E SUN'S ENERGY ........
TIHE CHTORALCELO, A WONDERFUL ELECTRIC PIANO...... B
NEW USES TOR ELECTRICIEY IN THIE AWAR. . ... ...,
ELECTROCUTING SUPERFLUOUS CATS AND DOfGS. oL 1]
KILLING TIHE SMOKE NUISANCE ELECTRICALLY
by Namuel Coben. 61y
THE TESLA HIGIH FREQUENCY OSCILLATOR. . ..

By 1. Winfield Secor, F,I. 611613
ELECTRICITY WONDERFUL AID TO MODERN SURGERY ... Hl6
ELECTRICITY, THE BENEFICENT. ... e By Benjami
G, Lamme, Chicf Engincer, Westinglouse Elec. & Mfy Co. 610

>
B

No. 11
MARVELS OF MODERN PHYSICS. ..., . By Roger: . Resk, 623
BARON MUNCHIPAUSEN'S NEW SCIENTIFIC ADVENTLURI
By lHugo Gerushacl ?
NEW 500 WATT MILITARY RADIO IPACK SET. . 628
I'TE EVOLITFION O WIRELESS TELEGRAPIY. ..
THE RECEPTION OF LONG DAMPED AN UNDAMI'E

WAVES, ..
LIST OF NEWLY
I

! o ! ... Ly Thomas . Appleby. 632-6308
LICENSED AMATEUR RADIO STATIONS. 6
USE AND CONSTRUCTHON OF A DECREMETER

Iy Millon 1. Slee

FLECTRO-MAGIC SKULL. .

IHomer

. 6335637
CONSTRUCTION OF AN '
Vandorbilt, 6

T the presen: state of the art, Wireless can be
sub-divided into three classes:
Ist. Wireless Telegraphy or Radiotelegraphy.
2nd. Wireless Telephony or Radiotelephony.
8rd. Wireless transmission vf Power. The
latter we may term as Nadiokinctics,

As s well known, the first two are already in cvery-
day use, all over thie world. The third is as yet unde-
veloped, but already it looms large above the horizon,

Like all great things, Wireless has had its share of
trials and tribulations. It takes time to develop an cn-
tirely new art. Morcover, Wireless received a Dblack
eye n its earliest infancy in this country, As will be
recalled, a number of unscrupulous individuals unleaded
millions of dollars of worthless stock ou a credulous
public, before the art had sufficiently adyvanced 1o make
possible a successful commercial exploitation,

Practical commercial Wireless elegraphy is not much
older than ten years to-day. Commercial Radiotelephony
has but made its appearance during the past one or two
years, while Radiokinetics docs not exist at all as vet,

But let us consider how the three classes of \Wireless
lie up as far as their ultimate uscfulness and commer-
cial practicability are concerned.. l.ct us look the prol-
lemn square i the face and let us see what we shall find.

[t is our opinion that a purely \Wircless Telegraph
Company can never rcach such immense proportions as
our wire teleeraph companies. The reason is obvious.
The wire telegraph companies are too well intrenched
to he driven out of the field: it is quite certain that
wireless telegraphy can no more hepe to supersede wire
telegraphy, than the telephone superseded the wire tele-
graph. Aside from this it seems hopcless for auv one
large central wireless plant to send out and receive with-
m a single hour. 8306 separate messages, as is the case
for instance with one oi the New York offices of the
Western Union Telegraph Company. \WWireless will
probably unever lend itsclf to such exploitation. Its
greatest use will alwavs be long distance transmission
of intelligence, either over land or water or hoth, and
hetween land and ship or vice versa, or hetween ships.
This is its true field and here the wire companies cannot
compcte. This naturally limits its possibilities. Thus, while
the future of \Wireless telegraphy does not seem too rosy,
we nced not feel discouraged. The young man who
embarks in radiotelegraphy to-day, will use it only as a
stepping stone towards something infinitely greater.
This was the exact casc of E. N. Vail, the preseut head
of the Amecrican Telephone and Telegraph Co., popu-
larly known as the Telephone Trust. Vail was ongi-
nallv a telegraph man when he was called in by Dell
and his associates; had he not known all about telegra-

THE ELECTRICAL EXPERIMENTER is published on the 15th
of each month at 233 Fulton Street, New York. There are 12 num-
bers per year. The subscription price is $1.00 a vear in U. S
and possessions. Canada and foreign countries. $1.50 a year.
U. 8. coin as well as U. S. stamps accepted (no foreign coins or
stamps). Single copies, 10 cents each. A sample copy will be sent
gratis on request. Checks and money orders should be drawn to
order of THE EXPERIMENTER PUBLISHING CO. INC. If you
change your address notify us promptly, in order that copies are
not miscarried or lost. A green wrapper indicates expiration.

All communications and contributions to this journal should be
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The Future of Wireless

phy he probahly would not be the president of-1he huge
corporation to-day.

This brings us to Radiotelephony. To us there does
not seem one ficld in the entire electrical industry that
is destined to a greater and speedier development than
this one. \We venture to say that within the next
fifteen years, Radiotelephony will hecome one of the
greatest elecirical industries, for it supplies one of the
predominating wants of the tinies.

The radiotelephone can be used by anyone, just as
easily as the wire phone To cperate the instrument
it is only necessary to take down the receiver and talk.
But three mouths ago it was demonstrated that it is
eminently practical to caich the wircless voice—on the
wing as it were—and connect it with an existing wire
telephone line. Vice versa, President Vail talked into
a wire telephone at New York, where his voice was
transmitted to Arlington; here it “took wings” and was
wafted without wires to Honolulu, some 4,000 miles dis-
tant. This accomplishment more than anyihing else has
opened the public’s eyes.

\We rrophesy that in less than 15 years every automo-
bile, whether pleasure or commercial, will carry its
small radiophone outiit. Its occupanis will thus be in
constant touch with their homes or offices and vice
versa, a couvenience much needed to-day. Imagine the
immense usefulness of such a ievice. Nor is this an
idle dream. There is at least one company in existence
to-day capable ¢f flling an order to equip autos with
radiophones having a 20 mile range. Nor will there he
much confusion of voices becoming mixed up in tran-
sit; our tuning apparatus is bhecoming more accurate
each day and it will be an easy matter 1o tune out un-
wanted voices. It will take considerable capital and a
host of trained men to turn out enough radiophones
to equip several million automobiles. aeroplares, motor-
boats, yachts, and large vessels. but it will be done
nevertheless and soon at that. Every farmer will have
his Wireless Telephone to talk with his neighbors.
Every train will have its radiophone enabling passen-
gers to talk to their homes or otfices. The radiophone
will link moving humanity with the stationary one. the
same as the wire telephone linked humanity together
before, To us there is nowhere a brighter future than
in the vast possibilities of the Radiophone.

\s to Radiokinetics, this will surely follow the Radio-
telephone in due time. Tts future is probably even
brighter than the latter. Already Tesla speaks of trans-
mitting energy by the thousands of horsepower wire-
lesslv. \Whe dares predict what this branch of wireless
will bring during the next twenty vears?

H. Ger~NsB.iCK.

RYRYEYRYHVRNINY|NY/R 1)
addressed to: Editor, THE ELECTRICAL EXPERIMENTER, 238
Fulton Street, New York. Unaccepted contributions cannot be re-
turned unless full return postage has been included. ALL accepted
contributions are paid for on publication. A special rate is pald
for novel experiments; good photographs accompanying them are
highly desirable
THE ELECTRICAL EXPERIMENTER. Monthly. Entered am
second-class matter at the New York Post Office, March 1, 1918,
under Act of Con8ress of March 3, 1879. Title registered U. 8.
Patent Office. Copyright, 1915, by E, P, Co., Inc., New York. The
coantents of thig magazine are copyrighted and must not be repro.
duced without giving full credit to the publication.
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with the

Manufacturer

We will save you time and money. Our new catalog “W” is . ;
. Y Y g Rlitzen 43 plate Rotary Vari-
filled with “up to the minute” wireless apparatus. Our new able Condenser. Glass case,

A};lrc:g:i Og.olsio:m\;\grewl}zﬁgr-c a(;'g 112 page “Book of Electrical Apparatus” contains motors, :}1{luncllinun|;1 plates ar}? bat“-
H > P AR} » H H a ar ™ €er composition to
IR @prrs e Res v dynamos, parts and materials, meters, lighting plants, storage and bindir:g posmp g besl:

,,ﬁ,»

K {
Y/
N

small, quality instrument. batterie_s, pho_n_ographs, motion picture cameras, etc., at price5 small condenser money can
) that will positively save you doliars. Both books sent for § buy. .
Price $3.75 cents stamps to cover mailing. Price $4.00

CLAPP-EASTHAM CO. Manujacturers and Disivibu-

tors of Everythirg
141 Main Street - - - CAMBRIDGE, MASS. Electrical

The Blitzen
Tesla Coil. Works
with any trans-
former and con-
denser. 4 K.W,
gives 9-inch spark,
price $1000; 1
KW, gives 16,
inch spark.

The Cambridge Long Wave Tuner receives up to 15,000 meters
with good antenna. A masterpiece of design and workmanship.
Total length 36 inches, This tuner will enable you to receive the
Price $16.00 very long waves used by Tuckerton, Sayville, Nauen, Germany

and otbers.
Price $40.00

G

Type RJS

New De forest Audion [Detector

THE BEST AUDION DETECTOR EVER OFFERED FOR PRIVATE USE

q The Audion Detector is the most sensitive detector in existence.  (Bulletin U. S. Bureau of Standards, Vol. 6, No. 4, Page 510.)

The new and improved forms are more sensitive, more rehiable and ore adaptable than ever hefore.  The new Type RJ8 Audion ;%
Detector represents the greatest value for the money ever offered. %
€ It is equipped with potentiometer control for the high voltage circuit, giving extremely close regulation whicl is so essential %
to abtaining utmost efficiency with the Audion. It is a panel type instrument of the very best construction. It is thoroughly =
reliable and constant in operation, is not affected by mechanical vibration or by the transmitting spark, and is always to be de- %
pended upon for reception of signals over the greatest possible ranges. g
Q It is worth a stamp for you to be informed on this and the other new DeForest instriments. %—:—;
= “There is only ONE AUDION—the DE FOREST” =
% Send stamp for M 16 Bulletin on the New Audions %
= ° A s ’ 101 PARK AVENUE =
— De Forest Radio Teleplione & Telegraph Co. wwymxary =
0

You bencfit by mentioning “The Electrical Experimenter’’ when writing to advertisers,
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The Utilization of the Sun’s Energy

Years Ago Man Endeavored to Make Practical Use of the Energy Contained in

the Sun’'s Rays—Liven Tesla, the Electrical

Wizard, Has Patented a Sun Motor, While the Shuman-Boy's Engine and Sun Boiler Has Developed 100 1i. P.
There Is Great Promise Held Forth to Future Engineers Who May Work on This Problem.

T has been given to astrophysicists 1o
measure the heat generated by the sun
and calculate the force emanating from

it. We know that the surface of our lumi-
nary gives out a heat estimated to he about
6,000° centigrade, and that its lght equals
that of 27,000,000,000 candlepower a quar-
ter of a mile away. The heat which the

were lacking, our planct, with all its thou-
sandfold life, its thick forests and fruitful
plains, would turn into a dead, rigid hall
of rock, for the average annual tempera-
ture. which is now one of 13° centierade
of warmth for Europe, would, without thc
heat of the sun, sink to 73° centigrade of
frost, it is calculated.

the untaught son of nature brightens Tis
hut, the twigs with which he stokes his
fire, what arc thev hut pieces of trees
that grew in the sunlight?> The gas of the
city dweller, the coals with which he heats
his house and from which the gas has heen
sucked, what are they but transformed
sunbeams? The coal 1 the grate is the

!

A Successful 100 H.P. Sun Power Plant Located at Meadi, on the Nile, Egypt.

earth receives from the sun in the course
of a vear would suffice to melt a belt of
1ce ahout 53 yards in thickness extending
clear around the earth. Only the 2.735-
millionth part of the total energy given off
by the sun reaches our earth and, if this

Every sort of light with which we il-
luminate our home when the greater light
has sunk heneath the horizon, every fire
that warms us when the solar rays can no
longer do so, is a product originating in
the sui.  The chip of wood with which

www.americanradiohistorv.com

petrified wood of pcrished forests that
covercd the earth’s surface millions of
vears ago, and tlourished in the rays of the
same sun (3t ripens our corn to-day.
Petroleum, that 1.sterinus earth-oil, comes
from the bodies of .nillions of dead and
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000

gone animals. chietly natives of the sea.
which lived in the gray ages and fed on
things growing in the sun. Alcohol is also
a plant product, and the candle our an-
cestors took to he an ideal light, is won

r
i

Fig. 1. Common Form of Sun Motor Adopted
by Experimenters, Utilizing a Large Num-
bet of Mirrors and a Central Hoiler.

from the antmal and plant kingdom. The
smoking fish oil lamps of the Eskimo are
indirectly dependent on the sun for their
fuel. And what of our own electric light ?
The dynamo developing the electricity is
driven hy steam, and the stean eungine has
to he fed with coal or with other materials
gained from the animal and plant king-
domns. llow about the waterfall? It
would not exist if the sun did not suck up
water from the earth’s surface, and which
is again deposited on the earth in the form
of rain.

[f it were rendered possilile to use the
sun’s heat itself for the firing of furnaces
an ideal state of affairs would be at-
tained. There was a sun motor used for
some time on an ostrich farm (see Fig. 1)
in South Pasadena, Cal. This consisted of
a concave mirror made of single glass
planes set together, and measured about 13
yvards in diameter. The sun’s ravs were
collected and focussed on to a water tank,
let into the mirror in the shape of a
cvlinder, 2% yards long, which acted as its
axis. When the water tank remained empty
on a sunny day its walls grew red hot in
less than an hour. The 100 quarts of water
it contained was ‘hrought to the boiling
point in 15 minutes and the steam de-
veloped drove a motor of 10 horsepower,
which in turn worked a pullev raising 5,600
quarts of water per hour; a decidedly note-
worthy performance.

The temperature of the sun, as afore-
mentioned. has been calculated to be ahout
6,000 degrees centigrade. Several authori-
ties point out that this terrific heat there-
fore precludes any possibility of the sun
being a molten mass in the process of com-
hustion. It has been thought recently by
many to be a great mass of matter pos-
sessing to a remarkable degree radio-ac-
tivity akin to radium. Helmholtz proposed
that the sun could keep on producing
energy at its present rate by accounting for
same on the basis of a slight annual shrink-
age in its size. Fromn observations and
measurements of this heavenly body made
from year to year it has been computed
that the age of the sun would, on the
shrinkage basis, he 17,000,000 years.

The rvadiant energy received from the
sun at the outer surface of the earth’s
atmosphere is equivalent to 7,300 lLorse-
power per acre. Of this about 70 per
cent. or, roughlv speaking, 5,000 lorse-
power per acre, is transmitted through
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the atmosphere to the land surface proper
of the earth, at noon on a clear day.
Lesser amounts, of course, are received in
the early morning and late afternoon,
owing to the greater thickness through
which the energy must pass.

Relative to the bhasis upon wlich solar
energy is calculated for the earth’s sur-
face, this is generally made, it may be said,
on the “solar constant,” as it is termed, as-
certained from 696 tests conducted by the
Smithsonian Institute of \Washington, in
various parts of the world, which resulted
in accepting 1.93 calories per square centi-
meter per minute, equal to 7.12 Dritish
thermal units per square foot per minute.
This is an average value, all things cou-
sidered.

Only about three-fifths of the solar radi-
aton produce any impression on the
earth, and it is only the radiant energy
which falls o1 some material body that is
converted into Tieat. The best body for this
conversion having hecn ascertained to he
a dead black one.

Many scientists and philosophers in the
past century have tried various methods bye
which to concentraie the sun’s ravs, such
as schemes utilizing an immeuse number of
lenses built in the forin of a huge cone, as
previously described and illustrated at Iig.
1. A European experimenter in the year
1820 constructed one similar to this, but on
a small scale. This model concentrated
the rays suthciently Lo melt tin at a dis-
tance of (8 yards from the apparatus, and
also it was pessible to cook food and nelt
silver instantancously.

In the ycar 1882 a TFrenchman by the
name of M. Pifres devised a solar eugine
which was built on the roof of a bhuilding
in Paris to drive a printing press, and the
paper so published was callad the *“Soleil
Journal.” Capt. John Ericson experi-
niented witl] solar engines from 1868 to
1886 with more or less success, but nothing
remarkable or practical was developed.
Another early worker was A. G. Eueas.
His solar engines are described in United
States patents issued in 1901, bearing the
numbers (70,916 and 670,917,

Getting down to hasic and simplified ap-
paratus for utilizing such radiant energy as
that possessed by the sun's rays, both
visihle and invisible, we may consider the
apparatus of this nature devised hy Dr.
Nikola Tesla, the well-known electrical
scientist.  Flis United States patents on
“Apparatus for the Utilization of Radiant
Energsy” hear the numbhers 625957 and 6853,-
958. This apparatus, intended to ahsorb
atd transform such radiant encrgy as that
given forth by the sun, is shown in the
illustration at Fig. 2

Tesla says of this matter that [is own
experiments and ohservations have led him
to the conclusion that such sources of
radiant energy as the sun throws off with
great velocity, minute particles of inatter
which are strongly electrified, and are.
therefore, capable of charging an electrical
conductor, or, if not so. may at any rate
discharge an electrified conductor either hy
carrying off hodily its charge or otherwise.
His patents in this direction are hased on
alleged discovery by him that when such
ravs or radiations are permitted to fall
upon or impinge against an insulated con-
ducting body P connected to one terminal
of a condenser, such as C in Fig. 2, while
the other terminal of the condenser is
made by independent means to receive or
carry away electricity, a current flows into
the condenser so long as the insulated
body P is exposed to such rays: so that
an indefinite, yet measurable, accumulation
of electrical energy in the condenser takes
place.

This energy, after a suitable time inter-
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val, during whicih the rays are allowed to
act 1n the manner aforementioned may
manifest itself in a powerful discharge,
which may be utilized for the operation or
control of a mechanical or electrical de-
vice comnsisting of an instrument R, to be
operated and a circuit-controlling device
d (Fig. 2-A).

Tesla bases his theory on the fact that
the earth is negatively charged with elec-
tricity and he considers same to act as a
vast reservoir of such a current. By the
action of the sun’s rays on the plate P
there is an accumulation of electrical
encrgy in the condenser C. A feeble cur-
rent is supposed to tlow continucusly into
the condenser and in a short time it is ex-
pected to hecome charged to a relatively
high potential, ezven fo the point of ruplur-
ing the dielectric. This accumulated charge
can then, of course, be used to actuate any
device desired.

An illustration of a proposed form of
apparatus which may be used in carrying
out his discovery is referred to in Fig. 2-B.
In rthis figure, which in general arrange-
ment of the eclements is identical to [ig.
2-A, the device d is shown as comnposed
of two very thmn conducting plates, t t,
placed in close proximity and very mobile,
either by recason of extreme flexibility or
owing to the character of their support.
To improve their action they may be en-
closed in a receptacle from which the air
may be exhausted. The plates t t* are
connected in series with a working circuit,
including a suitable receiver, which in this
case is shown as consisting of an electro-
magnet A, a movable armnature a, a retrac-
tile spring b and a ratchet-wheel w, pro-
vided with a spring pawl r, which is pivoted
to armature a, as illustrated. When the
radiations of the sun or other radiant
energy source fall upon plate P a current
flows into the condenser, as before ex-
plained, until the potential therein rises
sufficiently to attract and bring into con-
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Tesla’s Scheme of Util-izinz the Sun’s
Energy.

tact the two plates t t. therebhy closing the
circuit connected to the two condenser
terminals. This permits a flow of current
which energizes the magnet M, causing it
to draw down the armature a and impart
(Continued on page 662.)
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The Choralcelo, a Wonderful Electric Piano

This Marvelous Electrically Operated and Controlled Musical Instrument Is More Than a Piano
Notes of the Lowest and Ilighest Register Over

[t Produces Sustained

a Range Heretofore Unattainable,

and, Moreover, Is Played Like a Regular Piano

N Tndia, far away, as the popular song
goes, the natives are content to regale
themselves musicaliy with the plaintive

notes given forth by a goat skin siretched
over the end of a hollow log, upon which
the musician Dbeats a tune with the ilat of
his hand. )

The music of the cavemen was the wiul

sighing through the trees, accompanied by
the rustle of the leaves. Lven they wanted
to express themselves in a harmonious man-
ner, hence the drum, the horn and other
crude instruments of musical expression.

Then we may possibly expect some

marked advances in our musical culture and
education since the advent of he “Choral-
celo,” despite the prophecics of those who
take a pessnmsuc view of lifc in general.

The piano becomes a tongue- tle(l infant

beside this latest

violin, are just so many outrages on the
purity of the tone.

The Choraleelo, by the very means which
it employs in producing the tones, is freed
from all obstructions. Vibration without
contact, involving perfect freedom of vibra-

tion, and thus the Clioraleclo gives all the
natural overtones and harmonics: rich

full—pure and perfect, thus opening to the
musician wonderful possibilities of expres-
sion and emotional power of which he pos-
sibly never dreamed.

The manner in which this result is ac-
complished 15 one of wonder It is the
subtle pull of the electro-magnet which now
achieves purc tone production. These clec-
tro-magiiets arc caused to act directly upon
the strings of the instrument.

The most delicate graduation of tone

upon the revolving discs. Tt will thus be
seen that in order to produce the funda-
mental periodicity of any given “string” 1t
is only necessary to rotate a disc containing
a certain number of segments at the cor-
rect speerd

A large variety of combinations are pos-
sible through the manipulation of a few
keys. which correspond to the stops of an
organ, and such a keyboard is clearly
shown at Fig. I, This resembles a piano,
and it really is one, with additional keys
and pedals. The pc«lals are used to vary
the strength of the current sent through
the elcctro-ma(rnets

A tremolo effect is given by means of a
slow spced interrupter giving a pulsating
current at a few revolutions per second.
The instrument which produces this effect

masterpiece of the
musician’s art. At 8
times its notes thun- |
‘der forth and seem
to shake the very
earth itself, and then
again they may be
subdued to an elusive
softness like unto the
faint notes of a dis-
tant church choir.

But what is it?
How is it accom-
plished? What is the
result of many years
of untiring labor on
the part of several
of the cleverest men
of the world? What
is it on which a for-
tune that would ran-
som a king has been
spent? The Choral-
celo!

The Choralcelo, the
most wonderful mu-
sical instrument ever
thought out by the
human mind, is like
nothing else the world
of music has ever
known. This master-
piece reproduces any
piece of music in any
form of instrument,
from a string to a
flute; not only docs
it reproduce them,
but the notes emuted

Fig. 1,

Appearance

of Chor-

aleelo, Showmg Keyboard

'ig. 2. Instrument for Pro-
ducing Special Music.

‘J "llr”r” .
“““'-”1]1 v !

- e
Various “Chime”
"l‘ lute” Attachments.

i

2 t Bl
Fig. 4. "Flute” AuxﬂxaryAp. pl "

paratus having great range. wr ~EC
e i TR 3 2

by it are sustained,

pure and sweet, which is entirely different
from the ones produced by the instruments
that are in present use.

Practically all the musical instruments,
previous to the invention of the Choral-
celo, carry into the tone which they pro-
duce certain impurities which arise from
the manner in which they are caused to
vibrate. The vielin interrupts the free vi-
bration of the string by the grating rub of
the bow. The piano adds the noise that
results from the blow of the hammer on
the string—while the organ mingles the
breathiness of its air current with the pure
vibration of the column of air within the
pipe. In like manner afl instruments em-

ploying extraneous contacts to start the vi-
bration destroy the purity of the note pro-
duced. And as they seek to amplify the
tone that they have produced they increase
the intrusion of extraneous and {false
sounds. The soft pedal of the piano, the
swell-hox of the organ, the mute of the

power can be produced by the mere varia-
tion of the strength of an electric current,
and not by smaiheruw devices which the
present form of mstrument employs. The
tone, tlierefore, retains all its original
purity through all vibrations and intensity,
something which has been impossible here-
tofore.

We will next inspect the mechanism em-
ployed to perform these wonders. It may
be stated that the vibrating elements are
caused to oscillate by means of a pulsating
electric current sent through an electro-
magnet acting on the vibrating membrane.
The machine which breaks up continually
the electric current into a series of waves
is really the “heart” of the Choralcelo. The
operating device consists cssentially of a
scries of metal discs having a certain num-
her of insulating segments inserted in their
peripheries. These discs are arranged to
revolve at a fixed speed. Silver-tipped
brushes are so placed that they will bear
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is depicted on the right of Tig. 2, while the
one toward the left reproduces tones repre-
senting a flute. The regulation piano tone
is produced with the usual percussion ham-
mers, which may be thrown into or out of
action by the pressure of a key. The stac-
cato notes of the piane may be struck upon
strings already vibrating with the pulsating
current. Thus sustained notes of a higher
pitch are produced upon the string. A
piano which employs hoth the eleclro-maﬂ-
nets and hammers is clearly shown on the
left of FFig. 3. Note the large number of
wires which are employed for connecting
the varions magnet coils. It is an engineer-
ing feat in itself to even make and wire the
various circuits.

Marvelously sweet tones are produced by
vibrating pieces of brass, wood and alumi-
nuim. In fact. any resonant body susceptible
to vibration may be made to emit tones. In
order to cause these bodies to vibrate it is

(Continned on page 6G.)
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New Uses for Electricity in

MICROPHONE NOW DETECTS
MINE SAPPERS.
Electricity has been utilized to an unim-
aginable extent in the present titanic strug-
gle across the ocean. In the interesting

THE ELECTRICAL EXPERIMENTER

huilding will be located about a half mile
Lack from the shore on the site of the city
water works.

The City Commissioners have leased the
property to the Marconi company for 10

r

How French Mine Sappers Utilize the Microphone to Hear the Germans Counters=Mining by
Sound Conduction Through the Earth.

illustration shown herewith we see one of
the latest adaptations of this wonderful
agent of man and involving the micro-
phone. The microphone, the clectrical in-
strument which will pick up a delicate
sountd and transmit it in the form of undu-
lating electric currents over a circuit, has
solved many an important problem in the
past, and especially during the present war.

The two men at the right of the illustra-
tion are scen in the act of listening for
German mine “sappers,” and the men lhere
shown are FFrench. They, as you will note,
are wearing shrapnel-proof metal helmets,
A small hox contains the hatteries, etc, and
the soldier leaning forward and listening so
intently has in his hand a small hut delicate
watch case telephone receiver which is con-
nected with the wires running along the
wall to a supersensitive microphone placed
in contact with the earth wall of this under-
ground passageway. The French sappers
are running a counter-mine out of the en-
trance of which one of the men is look-
ing, as perceived at the right of the illus-
tration,

It is indeed remarkable to what distances
such sounds as those produced by pickaxes
and shovels can he propagated through the
soil. The sound conduction is also en-
hanced wherever rock or mineral forma-
tions are present to any extent in the eartl,
While the opposing sappers may explode
their mine and blow up the French soldiers
here observed resting so contentedly in the
act of writing letters home, there is some
consolation in knowing that they have a fair
chance to climb out of the underground
passage before the Germman mine has been
driven far enough to do any damage, thanks
to electricity.

TO BUILD NEW MARCONI TOWER
AT CAPE MAY, N. I.

Sherman Sharp. a contractor of Cape
May, N. J.. has been awarded the contract

to build the new huilding for the Marconi
Wireless Telegraph Co. at Cape May. The

years, and the operation of er.ecting'a tower
110 feet high will be started immediately.

HOW ELECTRICTY AIDS GERMAN
SOLDIERS TO GET WELL,
The rigors of a hard winter in the
trenches, hesides the stiffness and other
muscular complications resulting from bul-
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the War

AGING WINE BY ELECTRICITY.

A method of “aging” raw wines and
spirits by electricity has been perfected by
Professor Charles Henry of the University
of Paris (the Sorbonne), and it is already
being successfully used in some of the
Burgundy wine districts. The process is
said to impart to liquors the same proper-
ties which they acquire by being kept for
a number of years in cellars. The spirit or
wine is placed in a special receptacle fitted
with two tubes called “purgers,” and the
tubes are charged with high tension elec-
tricity at from 00,000 to 120,000 volts. The
result is that all the Dbacteria, ferments
and impurities collect in the tubes and are
removed and all further ferment tion is
stopped.  The process is very rapid, and
the cost is less than two cents per hundred
gallons. Similar experiments are now be-
ing made with beer and essential oils.

with in modern warfare is the tremendous
nervous strain under- which-the men labor
during or even hefore the actual fighting,
owing to the heavy cannon and gun fire, as
well as that of the machine guns, etec., which
results in nervous exhaustion, and indeed
in some cases in complete collapse.

In this event the -oldiers so affected are
invariably sent to the rear or to the ncarest
field hospital, if properly equipped for
treatment of this kind. In the illustration
herewith a numher of convalescent German
soldiers are observed taking treatment
from a specially designed electro-therapeu-
tic machine, supplying current of a certain
frequency and strength. The current pro-
duced by this particular machine may be
so regulated, when desired by the operator
m charge, that it will have the characteris-
tics of the well-known Faradic current, used
extensively in the treatment of rheumatism
and like complaints. Again the current
may be specially controlled and regulated
to the proper frequency and wave form
adapted especially for the treatment of
nervous exhaustion previously mentioned,

German Soldiers Undergoing Electrical Treatment for Stiffened Muscles

Medem Photo Service
Nervousness and

Other Ailments.

let and shell wounds, are bound to show
up i the sturdiest soldier sooner or later.
Another important factor to be reckoned
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which ailment. by the way. has beer more
noticeable in the present war than in any
previous conflict.
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Electrocuting Superfluous Cats and Dogs

HEN your favorite Tabby or [ide
‘/‘/ strays away or is turned out for
good vou would like, doubtlessly, to
see it killed as humanely as possnhlc. if that
is to be its end; and killed all such antnals
invariably must be, especially in lurge cities,
where the total number of unclaimed pets
gathered up by the authorities is truly
astonishing. )
Elecirocution, now widely adopted in
various State prisons, has been happily in-
corporated in the latest apparatus employed
by the Aunimal Rescue lLeague of Doston,
Mass. The illustrations here shown and
reproduced through ilie courtesy of llunt-
ington Smith, dircctor of the above asso-
ciation, depict the electrical apparatus used
for a]ndl\r and painlessly killing such un-
lucky quadrupeds. Desides the apparatus
installed in Boston for this purpose, there

the animal in the chamber. A metal pan i
placed in the electrically insulated inner
cabinet, while above it 15 fastened at cither
side; there is mounted a metal bar from
which i1s suspended a strong spiral spring
fitted with suap hooks at the free end. The
lower electrode or pan is joined to one pole
of a bhigh- lellbl()ll transformer, and the
metal rod carrying the spiral spring clec-
trode to the otlier high- tcnqmn pole. \When
the door of the cabinct is open the trans-
former primary is automatically opened
also, to protect the LlCCll‘OClltlnllCI‘, but
when the door is closed the primary circuit
of the transformer is completed. A flexible
metal collar fitted with suitable clectrode
poirtts is placed around the dog's neck and
the spiral comnection is hooked up to the
collar. This stage of the clectrocution ¢
scen in the center illustration, with the an-

ited to the feline, but to its inherent vital-
ity, to its higher organic resistance to the
electric current and also to variations in the
contact made, depending on the dryness of
the skin.

A 1nost interesting fact in connection
with the clectrocution of these antmals is
that the current when first switched on
rapidly reaches a maximum and then falls
off to about one-half of this value. ‘The
voltage employed for this work varies from
46000 to 5,000, It is believed that a much
lower potential will do the work in a sat-
isfactory manner, but so fur such tests have
not been made, cdue wainly to humanitarian
reasons.  One kilowatt-hour of electrical
energy will suffice to Kill from 800 to 1,009
animals, it is said.  An alterwating current
has also liecu found to be the best for this
worl,

Electrocuting Cats and Dogs at the Animal Rescue League, Boston. Mass.

have been similar outfits adopted by over
twenty other cities. which in the past five
vears have helped to destroy an unbeliev-
able numler of such animals,

In the year prior to 1015 there were de-
stroved no less than 480818 small animals
by 252 humane societies and their agents.
In the past and, of course, to a very large
extent at the present time there are sev-
eral different methods employed for dis-
posing of superfluous animals of different
kinds, but mostly cats and dogs which are
turned out of homes when people move
away, etc. Among these methods are those
mvolving the use of poison, chloroform,
carbon monoxide, illuminating gas and
shooting. None of these methods is in any
way as humane as the new electrical method
for exterminating such animals. The elec-
trocuting outfit was first installed in the
Animal Rescue League of Boston in 1911,
It possecsses all the hest features recom-
mended by those in charge of this kind of
work, Dbesides Dbeing highly recommended
and advocated by many inemhbers of the
medical profession who have looked into
the subject deeply and who believe that life
is cut off before any pain can be felt,

In the illustrations herewith we perceive
(the center photo) lhiow a dog is placed in
one of the e]ectrocunon chambers. This
cabinet measures ahout 2 feet G inches wide
bv 6 feet long and stands 4 feet G inches
high. It is so mounted that it is at ail
times convenient for the operator to place

imal alive, standing in the metal pan. In
a second’s time the door is closed and the
dog receives the full strength of the elec-
iric current. which is believed from caretul
observations to kill him instantly,-so that no
pain whatever or torture is experienced.
The illustration at the left of the group de-
picts the dog after electrocution.

In the illustration at the right the elec-
trocutioner is seen holding the remains of
an extinct feline. The apparatus for doing
away with cats clectrically is fitted up with
metal electrodes hung at either end of a
slate tray. The top of the cabinet auto-
mah(:'l]]y operates the transformer circuits,
as in the case of the machine previously
described, The cover is rigged up with a
foot treadle so that by the pressure of the
foot the top may he opened or closed, thus
leaving hoth hands free with which to man-
age the animal, for. as most of us know, it
requires some skill and ng:ln\' to put a cat
in a box or bag. The cat is grasped firmly
with both hands and is then placed in the
hox or cabinet so that its fore feet rest on
one electrode, while the hind feet rest on
the other. The instant the cover is closed
the high voltage is passed through the body
of the cat and it is rencdered unconscious
or dead instantancously. Peculiarly enough,
it has leen ascertained that cats require
about twice the length of time necessary to
clectrocute dogs. Contrary to the reader’s
probable inipression, this is not believed to
he duc to the proverbial nine lives accred-
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The Most Humane Wzy in Which to Kill Superfluous Pets.

ELECTRIC LAMP THE BEST READ-
ING LIGHT.

Recent scientific investigation has shown
that the reading lamp which is equipped
with the proper electric incandescent light
and shade is superior to anv other form of
lamp for reading purposes. The essential
features of this ]amp are that the incan-
descent bulb is all frosted and that the
shade is so arranged as to protect the eve
from the direct light of the bhulb.

One occasionally hears a preference ex-
pressed for the kerosene lamp for reading
purposes. the statement usually heing made
that it is easier on the eves. This is doubt-
less due partly to force of habit and partly
to experience with unsuitable electric
lamps.

The brilliancy of the incandescent lamp
can be reduced to approximate that of the
oil lamp by using an all-frosted hulh. By
using a suitable shade the eyes will he still
further protected and the light directed
onto the hook or paper which is to be read
and a pleasing color tone may he obtained.
The light from the oil lamp is made up
principally of yellow, orange and red light,
while the incandescent lamnp gives much
more nearly white light from which by
means of proper shades any color can he
obtained.

Proper lighting for reading purposes is a
big factor in the general health of persons,
since eve-strain reacts on the hody, causing
headaches, nervousness and indigestion.
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Killing the Smoke Nuisance Electrically

from the chimneys of our manu-

facturing plants with thoughts
that differ with the individual. The house-
wife thinks only of the damage done to
ler ireshly washed clothes. The engineer
thinks of the inefficiency of the plant, while
the good citizen thinks of the effect such
smoke will have on the hLealth

WE watch the smoke floating upwards

By Samuel Cohen

smoke, dust and mist is to charge all the
particles in the stack with electricity. In
this way they will be collected on the side
of the conductor, and as soon as a large
quantity of the soot is accumulated, it falls
down 10 the bhottom of the stack.

schematic diagram showing the connection
of the various apparatus used is depicted

of the community. We will not
citer into a discussion here as
to which one takes the proper
or hest view, for it is well
known that a pure and clear at-
r-osphere is necessary for the
health and welfare of a com-
munity.

The smoke nuisance lras been
made the subject of laws 1in
many cities, but the manuiac-
turer was at a disadvantage. No
practical or reliable smoke pre-
vention method was within his
reach nntil recently, so that he
had to rely on special grates, the
use of hard coal or else on ex-
pert firing to prevent the levy-
ing of hnes.

[.eading engineers and scien-
tists of this country and abroad
have been constantly laboring
on this problem, and although
some of them have invented
schemes for preventing the un-
ncecessary smoke from entering
the atmosphere from the stack.
vel these were not of commercial
value on account of being too
complicated. The electrical pre-
cipitating method, however, has
proved far superior 1o any other
i its operation. The operation
of this scheme is described here-
with.

The electrical precipitation ap-
paratus was originally devised
by Sir Oliver Lodge, but it was
lmally developed and perfected
by The Research €Corporation, under the
direction of Dr. F. G Cottrell, the in-
ventor of the present form of this ap-
paratus. Since smoke is nothing more or

A Laboratory Demonstration of Smoke
Com:

Fig. 7.
or Vapor Elimination Electrically.
pare with Fig. 8 at Right,

less than minute particles of carbon and
othier solids suspended in the air the hasic
principle of his scheme for precipitating

Note the lherse
Bmogke Columns
Pouring Out of the
Stacks at Fig. 2,
No Current On.

At Fig. 3, the Re=
duction of Smoke is
Noticeable. Current
Has  Just
Switched On.

virtually consists of a rotating arm of four
poles connected as perceived in diagram.
This arm is revoived at constant speed by
a synchronous a.c. motor. One of the
stationary terminals is connected to a wire
suspended in the stack and properly in-
sulated from it by a high tension insulator.
The opposite terminal from the stack is
connected to the ground, which
consists of a large number of
pipes placed in the base of the
chimney, while the other twc
terminals are interlocked with
the secondary of the transiorm-
er. This rectifier 1s used to
change the high tension alter-
nating current to direct current,
wlich is of extreme importance,
as the whole secret of this type

Been

In Fig.
Smoke Has Entire=
Iy Disappeared a
Few Seconds After
Applying Current.

in Fig. I. It will e observed that a trans-
former is employed for supplying the high
tension current. The voltage required de-
pends upon the size and condition of the
plant in which the apparatus is to he in-

i
,’ g
o

o .

n

The Smoke Nuisance Eliminated. Compare Fig.
5 (no current on) with Fig. 6, Where High
Tension Electric Current Has Been
Applied to Interior of Stack.

stalled, so they vary from 50,000 to 100,000
volts. The secondary of the transformer
is connected to a special rectifier which
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the of apparatus lies in charging the
particles with one kind of
charge, so that they may adhere
to one of the terminals and are

thus prevented from escaping
out of the stack. If an alter-
natmig current supply is mnot

available, a motor-generator set
is employed and the rectifier re-
volving disk is then placed on
its shaft.

Several interesting illustra-
tions are herewith given show-
ing stacks htted with this appa-
ratus  for eliminating smoke
electrically. Iig. 2 illustrates
such a stack when the current
was turned off ; note the density
of the smoke cloud rising from
it. As soon as the current was
switched on, the smoke was re-
duced (see Fig. 8), and a few
seconds later it had entirely dis-
appeared, as shown by Fig. 4
Two other striking illustrations
which show the marvelous effi-
ciency of this apparatus are por-
traved in Figs. 5 and 6; the for-
mer  depicts the dense smoke
issning from the chimney, while the latter
illustrates the appearance of the flue when
the current was turned on.

Although the ahove mentioned apparatus

The Vapor Cloud Has Vanished a Fevw

Fig. 8.
Seconds After Applying the Electric
Current. Compare with Fig. 7 at Left.

is being extensively employed in the pre.
cipitation of smoke, it has also heen used
(Continued on page 669.)
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ELECTRICITY ON OCEAN LINERS.

The amount and variety of clectrical ap-
paratus carricd by any large ocean liner
is quite astounding. IFrom the wircless
aerial suspended Inz,h ahove the upper deck
to the cargo lamps in the lowest hold elec-
tricity 1S i comstant use.

The usual electric installation on a large
liner consists of four engines and dynamos,
each dynamo having a capacity of 400 kw.
at 400 volts. There are also auxiliary gen-
crating sets, consisting of two J0-kw. en-
rnes and dynamos situated on a platform
‘m the turbine engine room 20 feet above
the water line. These auxiliary cmergency
sets are connected to the boilers by means
of a scparate steam pipe, so that should the
main sets be temporarily out of action they
can provide current for such lights and
power appliances as would be required in
the event of emergency. \Workmyg i con-
junction with thesc cmergency sets is a
battery with a capacity of 3.4 ampere-
hours, situated on the promenade deck, for-
ward of the first-cluss smokeroom.

The electric light-
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What All the Electric Plants in America
Could Do

T was after Watt's wonderful discovery
I of the power of steam, resultant from
obscrving a tea kettle, it is said, and
later terminated in the invention of |iis
steain engine, that people realized its great
energy producing possibilities. They then
began to build Watt steam engines and
used them advantageously for driving their
machines. Although this source of power
lias rapidly increased in usc the introdoction
of the generation of electricity, the internal
combustion engine and modern witer power
developments have revolutionized power
plant design and made practical the small,
isolated plant.  To-day electricity is invari-
ably used in manufacturing plants for liglt
and power, whiclh, in those requinng a large
ameunt of energy, is usually generated hy
steam driven generators, while gas is user
in some of the larger plants.
One cannot concerve of the vast amount

oue hundred feet apart.  The power re-
quired to light this gigantic line would also
represent the electrical energy produced by
these cver-humming dynamos.

\n interesting comparison showing still
another elfect of this tremendous electrical
energy 1s noted herewith. A flect thirteen
ttmes larycr than Uncle Sam’s navy could
be hauled throvgh the water by means of a
massive electric motor stationed at some
fixed pomt. The power would have to be
supplied from the generators through ex-
tremely large conductors, of course, in or-
der to withstand the enormous electric cur-
rent. The motor would also be of a spe~
cial design. and of truly gigantic size in
order to develop 27,614,766 horsepower. The
only difficuliies that would probahly inter-
ferc with such an ecnterprise would be in
abtaining or building transmission line, the
motor and a proper foundation, This latter

ing on such a steamer
is cqual 1o that of a
good-sized town, the
iotal number of in-
candescent lights
being abount 11,000,
ranging from 8 to 16
candle-power. Therc
are special dimming
lamps in the first-
class rooms, and the
electric  Dbell system
ncludes 1,700 hell
pushes and 29 indi-
cator hoards distrih-
uted all over the
vessel, with fire alarm
pushcs distributed
throughout the great
liner and an alarm
bell and indicator in
the chart room.

There are electric
lieating, power and
mechanical ventilation
apparatus in service,
altogetlier 188 motors
and 600 electric heat-
ers being installed
throughout. The sys-
tem of ventilation
consists of electrical-
ly-driven fans—some

=

g

suction, others pres-
sure, and n many
cases provided with
steam coils for warm-
ing the air. Loud-speaking telephones of
nmavy pattern are fitted for communication
between the wheel house on the bridge and
forecastle and after docking-hridge, engine
room and wireless roomn, and also in the
chief engineer’s cabin.

The telephones are operated hoth from
the ship’s lighting circuit, through a motor
gencrator, and alternatively by a stand-hy
storage battery, which is intraduced in the
circuit, should the main supply fail, by
means of an automatic switch. There is
also a separate telephone svstem for inter-
communication between a mumber of the
chief officials and service rooms, through
a 50-linc exchange switchboard. A num-
ber of the pantries and galleys are also in
direct telephonic communication,

The apparatus for wireless telegraphy
consists of a 5-kw. motor-generator. The
house for the instrumeunts is situated on
the boat deck. There are four parallel
acrial wires extending between the masts
fastened to hg]n booms; from the aerials
connecting wires are led to the instruments

(Continned on page (55.)

The Total Electric Power Developed by United States Electric Plants
Than Uncle Sam's Navy.

of electrical encrgy that is daily being gen-
erated throughout the United States. The
following comnparisons will serve 1o make
somewhat clearer the great magnitude of
the energy developed DLy all ihe plants in
this country, including those driven by
water, wind, etc. If these were connected
in a single, cominuous <ircuit with 1its
terminals linked to some device, as a motor
or electric lamps, we could then readily
olserve the efiect of this tremendous nower,

One of the simplest electrical devices
known to the average person is the. incan-
descent electric lamp. I[f we could obtain
a sufhcient number of these lamps of the
20-watt size, and string them along a wire
line from the earth to the moon, the lamps
heing 15 inches apart. the amount of cur-
rent necessary to light them would then
represent the amownt of power generated
by all the dynamos in the United States,
which in their entirety have an output of
about 20:350,000,000 watts per hour.

Tror another illustration we might stretch
a line of two conductors 15 times around
the earth and place on this 1,000-watt lamps
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Could Haul g Fleet Thirteen Times Larger

would have to be very strongly built to

withstand the torsion when the notor
started to haul the vessels.
\gain, 1t 20350000 1,000-watt lamps

were connected to a common circuit and
grouped in such a manner as to cause
their total light to fall upon a concave re-
flector the total candle power of the light
produced by this lamp bank would be about
IR AUR 1500010, which is enormous, of course,
i comparison with the largest lighting dis-
rlays with which we are ordinarily familar.

A simpler lighting arrangement than the
one before mentioned might be obtained hy
using two proper sized carbon electrodes,
connected to some source of current and
operating them as an ordinary arc lamp.
The light evolved would be of such magni-
1ude that it would he detected for several
hundred miles, of course, but the curvature

f the ecarth is not taken into account in
stating this distance. The heat produced
by such a scheme would be so terrific that
anything known to man would be boiled.

This vast sum of encrgy is nearly in-
conceivahle.
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The “Nokolyd” Motor Car Rear Signal

Our readers will find 1t worth while look-
g into the merits of this automobile rear
signal, as it is one of the most ingenious of
all the antomohile devices tested by the
Safety First Society.

“leit” signal shows white letters on a green
background. Both the “right” aund the
“left” signals are supplemented by arrows
showing the direction. By day the signal
s plainly wisible for a long distance and

by night it is antomnatically il-

i__- - ¥

Fig. 1.

The device is electrical. Tt is operated
from the storage Lattery, which forms part
of the cquipment of every automobile, or
it may he operated by ordinary dry cells.
As each signal is set the current is auto-
g‘matically cut off, from wlhich it becomes
apparent that the current consumption is
very low.

The controlling mechanism (Fig. 1) is
fastened to the steering wheel, and within
is an automatic stop mechanisin which op-
crates in a similar manner to a Postal
Telegraph call box. The dust-proof box at
the rear lhas a square member inside with
four faces marked "stop.” “right,” “left”
ail the fourth space is plain white and
shows when the coutroller is in a necutral
position.

YWhen the controlling lcever is turned to
the letters “S” “R.)” “L” or "“0.” the
square member in the rear is turned by an
electric magnetic device until the face
“stop.” “right.)” "left.” or Dblank, corre-
sponds to the letters on the controller. The
controller can be turned one complete revo-
lution without stopping at the interme-
diate letters, aud the square member will
also turn one complete revolution {Fig, 23,

Fir, 2,

The “stop” signal shows white letters on

a red background; the “right” signal shows
black letters on an orange background ; the

Control Handle for Operating “Rear” Aute Signal.

How New Auto “Rear” Signal Appears.

Saa luminated. A tiny bell rings
when the signal is given,
which informs the operator
that the instrument has regis-
tered correctly,

FIREMEN AND ELEC-
TRIC POWER LINES.
The slight danger that fire-

men run through the elec-

tric current passing from
heavily charged wires along
the strean> ¢ water they are
squirting s 7 oved by an ex-
periment conc icted by Uge

Tartaglini an. -reported in

La Sciensu per 1witi,

A trolley car wire charged
with a direct cutrent of 2%
volts had oune end aronnded:
on the other end he (directed
a streamn from a hose with
a nozzle 15 millimeters in
diameter. At 2.20 meters dis-
tance a voltmeter attached to
the nozzle registered 20 volis. At 3 cen-

tmeters distance it registered T0 volts
anl at 20 centimeters 210 volts, The
average man can stand a current of O

volts without serious shock, so a fireman
who holds his nozzle
Soor 6 feet from alive
wire runs no great
danger.

Mr. Tartaglini made
the same experiment
on two lines of alter-
nating current, one
with 2,300, the other
with 4,600 volts, and
the voltmeter did not
register any current
1n the stream of
water, although a
slight shock was per-
ceptible when he put
his hand into it. Wit & chemical extin-
g_r';l_lshe; he got a current of 1.530 volts at
=25 millimeters from a wire carrying a
current of 2,050 volts,

CALIFORNIA YOUTH EXPL
NEW WIRELESS PHONE?AINS
Earl C. Hanson, a Los An-
geles youth, states that he has
evolved a wireless telephone
apparatus capahlle of operating
hetween the shore and hoats at
sea. Young Hanson believes
bis system will render life
aving in the future far easier
than it has been heretofore.

Hanson has been working
on his idea for years. tle has
applied for a patent, and those
who have inspected his work-
shop pronounce his scheme
feasible, For the benecfit of
the skeptics, the irnventor re-
cently gave 2 demonstration at
the Venice pier. when he ex-
plained how his apparatus
works.

Hanson, who beganr nis work
on the instrument when he
was 12 years old, declares that
the apparatus is inexpensive
A case two feet square will
hold it. Tt can be operated like an ordin-
ary telephone. The world has been a long
time waiting for such a device.
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WINDMILL GENERATES ELEC-

TRICITY FOR HOUSE AND
BARN.
By H. E. Zimmerman.

It looks as though the farmer, who has
learned to appreciate the cheap power pro-
duced by the windmill, is going to extend
its utility by inducing it to make electricity
as well as to pump water. A Wisconsin
farmer—]. F. Forrest, of Poynette, that
State—has adopted a very unpretentious
and practical method of carrying out this
idea. To a 12-foot windmill on his farm
he has harnessed a dynamo. This, in con-
nection with a storage battery, converts and
stores the energy of the wind into that of
eleciricity. The amount thus rendered
available is sufficient to light a system of 25
lamps distributed through the house ana
barn and to operate an electric flatiron and
vacuum cleaner. Feed is also ground for
the stock and conveyed to bins through a
canvas conveyor.

The lighting system is a low-pressure, 30-
volt affair, while the flatiron and vacuum
cleaner are supplied from a separate 1]10-
volt generator. The -storage battery and
generators are located in a shed, or wing
of the barn, over which the windmill is
erected. Specially designed generators and
governor pulleys serve to stabilize the usua!

Above: Storage Rattery.
Left: Windmill. Below: Dy-
namo Drive Arrangement for
Wind-Electric Power Plant.

erratic speed of the windmill. An automatic
cut-out in circuit between the gencrator and
storage Dattery keeps the current in the
latter from flowing back into the generator
and reversing its polarity. With the elec-
ricity costing practically nothing after the
equipment is fully installed, the owner’s
plan is to use it lavishly while the w. 7
blows, and save it during the calm. Sonic
day the windmili-electric plant may be so
common that we no longer will look upon
it as a curiosity.
AS CF OLD.

Fond Mother—*“Babbie, come here. I
have something awfullv nice to tell you.”

Bobbie (age six)—‘Aw, I don’t care. I
know what it is. Big brather’s home from
college.”

Fond Mother—*“Why, Bobbie. how could
you guess?”

Bohbie—“'Cause my wireless won't work
no more!”

The carelessness of some people is as-
tounding. A recent report has it that 2
haker stepped on a cinnamon bun and the
“currant” ran up his spine!
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IMPROVED POLICE TELE-
GRAPH BOX.
By Warren E. Fastnacht.

Police telegrapli hoxes are very often
located in such a position that it is impos-
sible for the officer to see the index dial
at night, and unless he uses his electric
pocket-light or a match he very often sends
in the wrong report. In this improved hox
there is a light over the index dial, which
is operated by the button in the cnd of the
index lever; the officer pressing this button
in the act of setting the lever to the proper
code index, sce Fig. 1. In other hoxes
use is made of illuminated dials of opalite
glass, lighted from the rear. This opalite
plate with Dlack letters makes an efticient
dial, hoth day and night.

In the smaller cities very often the boxes
are placed far apart and, as the ofticers’
heats overlap, a number of them report
from the same box. The greatest number
of signals which can be sent in from the
boxes on the market at the present time
is seven, and this does not meet the de-
mand in many cities. Twelve different sig-
nals can he sent in from this new box and,
as the code is made up of a number of
round head screws properly spaced in holes
on a revolving cylinder or drum (sece lig.
2), the code or the number of the box
can be readily changed without removing
the mechanism. In police reports each of-
ficer has a particular number or report at
each box, and this number or report is
always followed by the number of the
box, so that the desk man knows exactly
where the report comes from.

This set is non-interfering, as the mo-
ment the drum starts to revolve the index
lever is locked and remiins locked until
it completes its function.

To proteci the hoxes and mechanism and
also the officers from burn-outs or shocks,
the inner boxes are wholly constructed of
ashestos wood. The office's are further
protected, aside from grounding the out-
side shells, by enclosing the entire receiver
cord in_a flexible rubber tube.

Very often there are repairs to be made
after dark and it is not very satisfactory
or handy for onc man to use a flash-light
or a lantern. In this hox there is a small
spot-light placed in an upper right corner
of the inside chamber and mounted on a
ball socket joint, which permits its heing
directed toward any part of the mechanism
(sce Fig. 3). This hght as well as the one

AN
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SUBSTITUTES FOR COPPER IN
GERMANY.

So scarce has copper Deconie in Ger-
many, owing to the trying conditions of
the war, that substitutes have been found
to replace the copper wherever possible,
especially  in electrical

613

AN ELECTRIC SIGN THAT
DANCES.

One of the latest electric signs which
intcrests thousands of persons nightly is
We illustrate night view oi
The operation of tlis

seen herewith.

the sign. mag-

plants, where, of course,
such large amounts of
this valuable metal are
used. The new regulations
of the German Association
of Electrical Engineers
cover this saving of cop-
per by the substitution of
other metals, notably zinc
and iron.

Zinc bushars are advo-
cated, and tables have
been worked out for the
carrying capacity of same,
as well as for zinc holts
and zine and iron wire.
Where zinc is used its
low mechanical strength,
low elasticity, low melt-
ing point and its sensitive-
ness to high and low tem-
peratures must he taken
nto account, of course.
Wherever iron and steel
are used for contacts they
must be protected proper-
ly by mecans of zinc plat-
ing. lead plating, or else
by greasing, etc.

With regard to iron
bushars, the rule in the
case of direct current for
the permissible current is
to have the relation of 1
to 28 to the permissible
current in copper bars of
the same dimensions. If
the war continues copper
will be nearly unknown in
Germany.—£Elec. [Vorid.

WIRELESS SERVICE DIRECT TO
ARGENTINA.

Chauncey Eldridge. president of the Fed-
eral Holding Co.. of New York City, which
controls the Poulsen wircless tclegraph
patents in this country and has for three

years operated a wirceless system between:

San Francisco and Honolulu. announce:l
recently that the company had obtained a
concession  from the Argentine (Govern-
ment for the erection of a

ﬁew Police Telegraph
 Box Fitted with Elec=
tric Light Over Dial.

1‘ It 1s Non=interfering.

above the index dial are supplied from the
local talking battery.

By the removat of only three screws, the
whole of the signaling mechanism, includ-
ing the index lever and starting lever, can
be removed from the cabinet and taken in
somewhere to be repaired. In removing
this mechanism the index and starting

high-power wireless station at
Buenos Aires.

AMr. Eldridge said that it was
intended to begin the building
of stations with wircless tow-
ers 1,000 feet high near New
York Citr and near Buenos
Aires within a short time, and
that probably within a year
there would he ior the first
time direct communication be-
tween this vounity and South
America by wireless.

The proposcd wireless tow-
ers of 1,000 feet in height will
be higher than any now in use,
and the distance of 1,601l naut-
ical miles between New York
and Buenos Aires 1s a greater
distance that any now spanned
by ordinary radio stations.
The longest wireless span at
present in commercizl opera-
tion is from Tuckerton, N. J.. to Eilvese,
Germany. The Tuckerton station uses the
Poulsen wireless apparatus of less than
100-kilowatt capacity. The proposed plants
will have a 300-kilowatt capacity.

levers pass through openings in the door of
the inner chamber.
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In this Latest New York Electric Sign the Highlander Dances Briskly,
Attracting Great Crowds Nightly.

nificent sign is indeed interesting as
the mammoth figure, representing a Scotch-
man. continuously perfornis numerous steps
of the “Highland I'ling.” This huge figure
is 47 fect high and is mounted on a frame
50 x 50 feet. Upon the same frame the
words “Haig and Haig” with the other
words of the sign yre mounted. The large
letters are 12 fcet high, while the others
vary in size.

This sign employs ahout 2,000 incan-
descent clectric lamps, which are controlled
automatically by an ingenious flasher
switch. This is another addition to the
spectacular array of signs studding Broad-
way at 46th street, New York City, aptly
called the “Great White Way.” This
unique display was built by O. J. Gude
& Co.

QUR NAVAL RADIO SERVICE.

QOur naval radio service now inclucles 47
land stations scattercd all over the world.
Two of these are high-power stations hav-
g a generating atparatus of 100 kilowatts
or more. They are located at Darien on
the Canal Zone and at Arlington, Va. .\
third station of the high-power type ill
he completed at San Diego within t € next
six months, while contracts have been let
for two others—one in the Hawaiian
Islands and one in the Philippines. These
new stations are heing constructed along
the most modern lines. It is helieved that
they will have a much wider range of com-
munication than any others in the world,
and their completion witl put the United
States distinctly ahead of any other nation
in radio equipment.

\Vllyﬂ_not improve your electrical educa-
tion? Read The Eiectrical Experimenter
every month.
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The Tesla High Frequency Oscillator

ty in high frequency electrical en-

gineering to-day, has not been
dreaming these past few years. although
we have not heard much from him, ex-
cept through the daily newspapers, which
now and then publish some world-startling
interview describing a

TESLA. probably the highest authori-

By H. Winfield Secor, E.E.

a foundation. The location of the oscil
lator tower, from which the electrical en-
ergy is transmitted, and also the position
of the war vessels being blown up are not
to be considered literally in the way they
are here shown. As a matter of fact, the
enemy could soon shell the tower down.

war Vessels could be applied to similar con-
tainers of high explosives on land, such as
those carried by the heavy artillery corps
of an invading army.

[Further, it may be said taat Tesla, all in
all, does not believe in the modern Hertzian
wave theory of wireless transmission at
all. Several other en-

“marvelous” Tesla
wave with which it is
possible to communi-
cate with Mars and
several hundred oth-
er astounding stuuts
that the winner of the
Noble physics prize
probably never even
thought of, much less
attempted to accoin-
plish.

AMost of our read-
ers lhave, no doubt,
seen pictures of the
famous Tesla wireless
tower locaied at
Shoreham, Long Isl-
and, and which struc-
ture has iunvolved the
expenditure of a vast
sum of money. From
this lofty structure,
which was «esigned
in the neighborhoorl
of 20 years ago by
Dr. Tesla and his as-
sociates, there was
to be propagated an
electric wave of such
intensity that it could
charge the earth to
such an extent that
the effect of the wave
or charge could be
felt in the utiost
confines of the globe.

Our front cover il-
lustration shows the
Tesla tower in (the-
oretical} operation
and, in line with
some of the Ilatest
statements from this
marvelous man, there
may be perceived sev-
eral dreadnoughts he-
g blown to atoms,
which is due to the
high tension electric
wave sent out from
this center of vast
electrical activity.
Tesla, for obvious
patent reasons, does
not go into (etails
just how whole
fleets of a hostile
navy can be destroyed in this way by
means of powerful electric waves, hut quite
possibly he has in mind the fact that the
latter can be tuned, undoubtedly, to a par-
ticular wave of certain frequency and
power to accomplish this result when lib-
erated from such a mighty station or os-
cillator as that located on Long Island.
Such ships as the great steel shell dread-
noughts of to-day would, of course, have
a large electrical capacity and this would
help out the Tesla theory which covers the
transmission and reception of an electric
wave of sufficient intensity to do great
good or damage, as the case might be.

The illustration on the front cover of
this issue shows future possibilities which
may be developed on the Tesla theory as

Fig. L
Shoreham, l.. L., .
Frequency Waves Propagated Thru the Earth Itself—Tower Stands 185 Feet High.

Probable Appearance of the Wonderful Tesla Oscillator Tower at Night—It 1s Located at
and 1s Intended for Radiating Electrical Energy in the Form of High a

and hence it becomes evident that if this
system is ever perfected and applied prac-
tically, the elevated radio energy transmit-
ting station will have to be placed at a
considerable distance inland. Again, as
this wireless energy can be transmitted
hundreds and even thousamds of miles
without any appreciable loss, according to
Tesla’s beliefs and statements, no disad-
vantage or inefficiency would be incurred
by so locating the tower away from the
coast: but conjointly, on this theory, the
invading fleet of war vessels could be de-
stroyed when they were still several hun-
dred miles off shore. Hence, it would be
impossible for them to hurl projectiles this
distance. Also presumably this method ot
detonating the powder magazines of the
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gineers of note have
also gone on record
as stating their belief
to be in accordance
with Dr. Tesla’s.
More wonderful still
is_the fact that this
scientist promulgated
his basic theory of
carih current trans-
mission a great many
years ago in some
of his patents
and other publica-
tions.  Driefly ex-
plained, the Tesla
theory is that a wire-
less tower, such as
that here illustrated
and specially con-
structed to have a
high capacity, acts as
a huge electric con-
denser, This is charg-
ed by a suitable high
frequency, high volt-
age apnaratus and a
current is discharged
into the earth periodi-
cally and in the form
of a high frequency
alternating wave. The
electric wave is then
supposed to travel
through the earth
along its surface sheli
and in turn to mani-
fest its presence at
any point where there
might be erected a
similar high capacity
tower to that above
described.

A simple analogy
to this action is the
following: Take a
holiow spherical
chamber filled with a
liquid, such as water;
and then, at two dia-
metrically opposite
npoints, let us place,
respectively, a small
piston pump, such as
a bicycle pump, and
an indicator, such as
pressure  gauge.
Now, if we suck some
of the water into the pump and force it
back into the ball by pushing on the piston
handle, this change in pressure will be in-
dicated -on the gauge secured to the opposite
side of the sphere. In this way the Tesla
earth currents are supposed to act.

The patents of Dr. Tesla are basically
quite different from those of Marconi and
otiers in the wireless telegraphic field In
the nature of things this would be expected
to be the case, ‘as Tesla believes and has
designed apparatus intended for the trans-
mission of larce amounts of electrical en-
ergy, while the energy received in the
transmission of intelligence wirelessly
amounts to but a few millionths of an am-
pere in most cases by the time the current
so transmitted has been picked up a thou-
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sand miles away. In the Herizian wave
system, as it has been explained and be-
lieved in, the energy is trausmuted with a
very large loss to the receptor by eleetro
magnetic waves which pass out laterally
from the transmilting wire into space. In
Tesla's system the energy radiated is not
used, but the current is led to earth and to
an elevated terminal, while tiie energy is
transmitted by a process of couduction.
That is, the earth receives a large number
of powerful high frequency clectric shocks
every second, and these act thc same as
the pump piston in the analogy just cited.
These clectrical impulses or shocks given
to the earth are to he picked up at recciv-
ing stat’ ns by crecting a suitable capacity
in the form of a metallic towcr, as will be
described more in detail hercafter,

Quoting from one of Tesla’s early pat-
ents on this point: "It is to be noted that
the phenomenon here involved in the trans-
mission of electrical energy is one of true
conduction and is not to be confounded
with the phenomena of electrical radiation
which have herctofore becen observed, and
which, from the very nature and mode¢ of
propagation, would render practically im-
possible the transmission of any appreci.
able amount of energy to such distances as
are of practical importance.”

He states further: “From my experi-
ments and observations I conclude that
with electromotive impulses not greatly ex-
ceeding 15,000,000 or 20,000,000 volts, the
energy of many thousands of hOlSL-[)O\VCl‘
may be transmitted over vast distauces,
measurcd by many hundreds and even
thousands of miles, with terminals not
more than 30,000 to 35,000 fcet above the
level of the sea; and even this compara-
tively small elevation will be required
chietly for reasons of economy, and if de-
sired it may be considerably reduced; since,
by such means as have been described,
practically any potential that is desired
may be obtained and the currents through
the air strata may be rendered very small!,
whereby the loss in the transmission may
be reduced. It will be understood that the
transmitting as well as the receiving coils,
transformers, or other apparatus may he in
some cases movable—as, for example.
when they are carried by vessels floating
in the air, or by ships at sea.”

Tesla is not an idle dreamer, as many
men are iuclined to believe, but back in the
year 1898 he succeeded, in some very elab-
orate tests carried out in Colorade, in pro-
ducing high frequency electrical discharges,
the like of which had never hefore heen
witnessed by man, nor have they liecen du-
plicated since. to our hest knowledge. Some
of these sparks mecasured 100 feet in length
and produced a roar like the Niagara Ialls.
The multitude of mighty sparks and flashes
produced a discharge so terrific that no hu-
man being could stay in the building in
which they took place. Soine of the sparks
were as thick as a man's arm and others
manifested even greater intensity. They
were produced hy a gigantic Tesla high
frequency coil with which e\cperlmemers of
to-day are more or less familiar in a small
way. About 300 Lkilowatts were utilized in
producing these ischarges, which resem-
bled actual lightning holts and not imita-
tion ones. The amperage measurcd 800
and the voltage was up in the 1nillions.
The illustration of these sparks, as well as
Tesla’s early work along thns line. have
been covered in previous issucs of The
Llectrical Expertmenter.

Regarding the Tesla tower on Long Isl-
and and the general engineering features
of same, we may refer to his patent which
covers the design of the high frequency
apparatus of mastodonic design and capa-
ble of charging the structure at several
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million volts pressurc. e external ap-
pearance of the Tesla generating plant and
antenna support (185 feet high) are shown’

@

Fig. 2. Structure of the Tesla High Fregquency
Tower and Exciting Coils.
at Fig. I, Tne huge high frequency step-

up transformer 1§ shmvn diagrammatically
at Fig. 2

I\'efcrring to this great structure which
involves several peculiar design features,
we sec at the upper extremity a large ca-
pacity. DD.  This is made up of a metal
frameworlk upon which there is mounted a
vast number of hemi-spherical metal elec-
trodes. These arc advocated for the rea-
son that the minimum electrical leakage
will then ensue. As points, of course, dis-
charge any high tension current as rapidly
as possible. they are done away with, as
this is exactly what Tesla docs not desire
to have take place in this instance. The
complete electrode comprises a suitably
shaped metallic ring and the half-spherical
electrodes appear at P P. Hence, within
a reasonably small space an extremely
large electrical capacity is formed. This
capacity rests upon insulating supports,
which in turn are well insulated from the
earth.

The high frequency exciting circuit coms-
prises a massive coil, A, which is in close
inductive relation \v1th the primary winding
C, one end of which is connected to a
ground plate, E. The otlier end of the coil
is led through a separate self-induction
and auto-transformer coil, B, and the me-
tallic cylinder B! to the terminal D. At

Fig. 3. Diagram Showing How the Rate at Which

Energy Is Dissipated Increases as the
Time Element Decreases.

the apex of the mast the connection with
ID is to be made at or near the center,
Tesla specifies, in order to secure a sym-
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metrical distribution of the current. Other-
wise, when the frequency is very high and
the How of large volume, the performance
of the apparatus might be impaired. The
primary C is exciied in any desired man-
ner, from a suitablc sourcc of current G,
which may be an alternator or condenser,
the important requirement being that the
resonant condition is establishcd; that is to
say, that the terminal 1) is charged to the
maxinwuum pressuic developed in the cir-
cuit
The adjustment

particular care when

should be made with
the transmitter is one
of great power, not only on account of
cconomy, but also m ordcer to avoid dan-
ger. It hay been shown that it is practica-
ble to produce in a resonating circuit as
EA BB D immense clecmml activities,
measured by fens and even hundreds of
thousunds of lorsepoier, and in such a
case, if the points of maximum pressure
should he shificd below the terminal D,
aloug coil B, a bull of fire might break out
and destroy the support I or anylhmg else
in the way. An induced carth current out
of phasc¢ with a “tower capacity” current
meeting at any point along the coil, ete,
would buck cach other and so balls of fire
could be produced; the mstantaneous value
of the encrgy so involved being truly as-
tonishing. For the better appreciation of
the nature of this danger it should lic stated
that the destructive action may take place
with inconceivahle violence. This will cease
to be surprising when it is borne in mind
that the entire encrgy accumulated in the
excited circuit (instead of requiring, as
under normal working conditions, one-
quarter of the period or more for its trans-
formation from static to Lkinetic form)
may spend itself in an incomparably small-
er interval of time, al @ raie of wmany wmili-
1ons of horsepower. The accident is likely
to occur when, thc transmitting circuit be-
ing strongly excited. the impressed oscilla-
tions upon jt are caused, in any manner
more or less sudden, to be more rapid than
the free oscillations.

[t may seem quite impossible for many
of our readers to comprehend the large fig-
ures cited by Tesla with regard to the volt-
age and horscpower liberated or propa-
gated from such a structure as he has de-
signed. Ilowever, hy referring to Fig 3,
this matter can be more readily understood.
This diagram shows how a graphic curve,
C, would appear for, say. 100 horsepower
liherated or passing through a circuit for
the time period of one second. Now con-
sider that instead of this 100 horsepower
of energy being allowed to pass along in
normal f'lSlllOl] for a perind of one second,
that it is heaped up or liberated in about
one-fifth of a sccoud as at B. The horse-
power or watts, let us say in this case,
would be dissipated at a much higher n-
tensity rate than was the case at C. In
other words, the rate of dissipation in this
instance would be 500 horsepnwer for one-
fifth of a sccond instead of 100 horscpower
for one second.

Now consider that a Tesla current as
produced by an oscillatory discharge from
condensers and the like take place in very
small fraction of time, then Tesla’s state-
ments in his patent and aforementionecl
with regard to the production of hundreds
of thousands of horsepower is not so fal-
lacious at it may scem. In an interview
with one of our editorial staff he has
vouchsafed the information that the oscil-
lator here pictured is supposed to be ex-
cited with an input of 300 kilowatts. The
average person then hegins to gasp for air.
An input of only 300 kilnwatts ! How, then,
could this tower be caused to oscillate and
liherate energy at the rate of hundreds of

(Cantinued an page B63.)
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Electricity Wonderful Aid to Modern Surgery

ments made in surgical instruments
in the past few years, and the ap-
paratus described here is the final result
of extensive experiments and painstaking
labor on the part of specialists to evolve a

THERE have been various improve-

The current to the motor is run through
the foot switch previously mentioned aud
as the name indicates, the latter is oper-
ated by the pressure of the foot. \With
this type of switch the surgeon had at all
times perfect control over the speed of the

which gauze or cotten was placed. The
liquid was poured on and the vapor, of
course, inhaled with resulting unconscious-
ness. 3

Ther¢ -were drawbacks even to this
method, and physicians started experiment-

device that would
simplify operations
on hones.

Heretofore an op-
eration which neces-
sitated the sawing
or cutting of hones
was more or less
clumsily done. due
to the fact that the
instruments entirely
suitable for this
purposc were not to
be had and the sur-
geon did the best he
could with those at
hand.

The surgeon of
to-day, however, is
equipped with a
unique  instrument
for this work in the

ing with apparatus
that would simplify

this part of the
operation. Several
schemes were

worked out, but
none possessed the
great ecfficiency or
ease of manipula-
tion of the appli-
ance illustrated in
Fig. 3. This ap-
paratus consists of
four units: 1. A
motor blower and
rheostat. 2. Ether
or chloroform con-
tainer. 3. Mercurial
manometer  regis-
tering from 5 to 50

way of an electric-
ally operated hone set, which is shown in
Figs. Hand 2. The outfit comprises a source
of power, in this case taking the form of an
clectric motor made of very light material,
a foot switch for controlling the motor and
various attachments as shown in the illus-
tration. They counsist of a selection of vari-
ous small drills, saws and cutters, and are

With this bone cutting insirument bone
grafts and their recipient beds can be
speedily and accurately made with a mini-
mum expenditure of time and work, with
the consequent lessening of the danger
from infection which contributes to the
ultimate suc-

Fig. 2.
to Patients.

Elaborate Electric Device for Administering Ether or

. mms. and <capable
Fig. 1. Complete Electric Bone Set for Surgeons' Use. of being easily set
— - : for any operation

motor, which 1s very unportant when the and acting thercafter automatically. 4.
different attachments are being used. Hot water for adding both heat and

moisture to the vapor, Another form of
an etherizing machine is depicted in Fig. 4.

The apparatus shown at the right is used
for administering the gas to the patient.
The mask is adjusted over the face, and
the amount of ether to be given is placed

cess of the
operation.

Of the ut-
most  import-
ance to mod-
ern surgery is
the method of
administering
the anaesthetic.
In days gone
by, when the
surgeon  was
compared more
less to a
“butcher,” the

Fig. 4
usual  manner

all interchangeable, They are held in place
by an automatic catch built in the motor
shaft. A specially made angular twin saw
is provided with this outfit and is used for
very decp wounds.

The fact that these attachments

Another Form of Electrically Operated Etherizer.

of anacsthetizing the patient was to place
a piece of cotion over his nose and mouth
and then pour the anaesthetic, chloroform
or ether, over the cotton. The vapor
therefrom was, of course, inhaled by the

in the vaporizing chamber. As soon as the
heat is applied the ether is quickly vapor-
ized and forced into the patient’s lungs by
means of the blower.

GREAT FUTURE FOR X-RAY.

can be so rapidly changed is of great
value to the surgeon, as he can
change from one to another almost
as quickly as he could select an in-
strument from the table. Time is an
important factor in any operation, as
the faster the work is done the less
danger therc is of fatal results. Be-
sides heing very light and comfort-
able to handle, the motor used is
very powerful. The apparatus as a
whole is easily sterilized and thus re-
duces the liability of infection to a
minimum.

The motor being specially designed
for this work has scveral refinements
not found in other small motors of
a similar type. The most noticeable

of these improvements is the way in
which the flexible cable is connected
to the apparatus. Formerly this flex-
ible cable has been of more or less

Fig.

Closer View of Electric Motor and Special
Chuck Used for Bone Operations.

The results already achieved by
: ] the X-ray in combating ills are only
| a hint of ultimate successes ex-

pected, specialists recently told the
annual convention of the American
Roentgen Ray Association. Dr, W.
D. Coolidge, of Schenectady, N. Y.,
satd that the investigators were deal-
ing with the future and not so much
with present attainments, because
they saw tremendous discoveries

"« | | clearly ahead within striking dis-

tance.
.."' _ He spoke of the need of standard-
ization and checks upon manufac-
turers of the apparatus used, and
asserted the belief that it will bc as
] sunple a matter to standardize the
equipment of X-ray specialists as it
was the incandescent lamp., Experi-
ments had shown, he said, that it

Tool

trouble, due to the fact that it often be-
came heated and stalled the motor. In
this design such trouble is done away with
entirely.

patient with the desired results.

This method was improved upon by the
use of a mask which was placed over the
face. It had a receptable at the top in
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was possible to get one-third more
radiating energy with the direct current
than from the alternating current and to
vastly increase the intensity of the ray
with the aid of revolving targets.
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Edison Perfects Storage Battery Miners’ Lamp

The latest device brought out by the
Edison laboratory is a highly perfected
storage battery miners’ lamp. This is de-
veloped to the finest detail, and it has been
considered so mveritorious that it was
awarded the Rathenau Medal of the Amer-

The battery container holds two cells of
the nickel-iron-alkaline type, and thus pro-
duces two and one-lalf volts. The ele-
ments, nickel hydroxide and iron oxide in
& pold\]l solution, arc encompassed by a
strong, nickcl—plntcd steel container, her-

in Excess of the

New Edison Battery Miners' Lamp in Use.
130 Degrees Required by the Government.

The Angle of lllumination Is Well

ican Museum of Safety. This medal is
placed at the disposal of the above-men-
tioned museum by the Allgemeine Elek-
trizitits Gesellschaft, of Derlin, to be
awarded for the best device or process in
the electrical industry for safeguarding in-
dustrial life and health. The Edison mine
lamp was the first to receive this marked
honor.

The illustration herewith shows respec-
tively the perfected Edison mine lamp in

metically sealed except at onc small out-
let for the escape of the harmless and odor-
less gases when being charged. The cell
may be turned upside down without in any
way pronug disastrous to the miner or to
the action of the battery. This is ar-
ranged for by the unique design of the

. \'enlilating tube, which prevents the escape

of anv of the solution, even though the cell
be violently shaken. The cell fits snugly
mto a light outer casing, which is rust-
proof and made of monel

Interchangeable Cover Removed from Case and Batteries Being
Watered by Automatic Filler.

metal.  The battery s
held on the miner's back
or, rather, at his waist
line by means of a leather
strap passed around the
body. An extra heavy
flexible conductor leads
up to the lamp, which is
fastened on to the cap.
The lamp is usually light-
ed when handed to the
miner and they are gen-
erally charged in groups
every night at a central
charging room or station
located at the mouth or
the entrance to the mine.
The Dbatiery case is se-
cured by a padlock so
that it cannot be tampered

with.  The whole ontfit
proves practically fool-
proof and as saic as any
lamp available for the
purpose.

The antomatic hattery
filler and ‘“watering”

gauge shown in the sec-

actual use down in a coal mine and the
thumb actuated refilling device which is not
only a great time and labor saver, but is
also very cleanly in its action, preventing
the spilling of the solution over the out-
side of the battery casing, etc.

ond illustration malkes it
possible for unskilled attendants to readily
care for the batteries. It assures absolutely
proper filling in every case when employed,
as it not only indicates when the normat
level of the hattery has been reached, hut
it also automatically cuts off the tlow of

www.americanradiohistorv.com

water at that p-oint.
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NEW HIGH-CANDLEPOWER
FLASHLIGHT.

A novel and uscful 1lzlshlight has becn
perfected by George K. Burleigh, known
as the Fire Fly Light. It has many new
features as well as being very attractive.
The case (lig 1), which contains an ordi-
nary dry battery, is enameled red, the fiber
disc which covers the hattery white, the
handlc blue. The two tungsten lamps are
operuted from one switch, and by mirror
rellection triple
the illumination
given by any
single Dbhatlery
light is obtained,
It gives a dif-
fused and not a
concen trated
light, so that by
placing it in one
corner of a small
room you can
read in any part
of the room.
Other new fea-
tures are that if
anything happens
to one of the
lamps you al-
ways lhave the
other in use, and
the U clip shown
in the cut, which
slides up be-

S

Tud ZLGN)'J IVCYE -
| MNRROR REFLECTOR

Patemy
Avidied
vor

M‘ Bipierne v fioce o sutobark A diner's

tween batiery

Fig. 1. New Doubdle
and battery case, Bulb Electric Lantern.
can be screwed
to the loor of

antomobile or carriage, in any safe place
and the light can be pnlled oft the clip m-

stantly to imeasure gasoline, read sign-
boards, make repairs around motor, et
cetera.

The sccond illustration shows the strap
furmshed with each light“for hauging it
around the neck, with battery l)uttoned in-
side the coat. Thls gives at all times the
free use of hoth hands. In this way it is
especially useful in looking after the fur-
nace, for the farmer pitching down hay
or milking cows, firemen rushing from one
room to another and carrying occupants
overcome by smoke. etc. The whole out-
fit weighs about four pounds.

Fig. 2, Triple Bulb Battery Lamp Strapped
Around Neck. Excellent for

Firemen and Others.

| It can likewise ke
used for renewing the alkaline solution.
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UNIQUE DIVING BELL TO HELP
RAISE SUNKEN SHIPS.

A California_inventor has perfected a
submerging or diving bell formed of a sin-
gle hollow steel casting, which is capabh
-of accommodating an operator, and it is

R SRl

oy M—— o

A large Diving Bell Designed to Aid in Raising
Sunken Vessels.

provided with powerful securing or retain-
ing magnets, as well as electric searchlights
and large glass windows. through which
the submerged wreck may be inspected
This salvage machine, if so it may be
termed, is suspended on a steel cable from
a tender ship on the surface, as our illus-
tration shows. \When the steel shell attains
the proper position with respect to the
sunken vessel, the electric current tlowing
through an insulated cable from the tender
on the surface is thrown into the powerful
electromagnets and the entire ball iz held
rigidly at that particular point against the
hull of the vessel. A specially devised and
controlled dnilt then bores a hole m the
steel shell of the sunken ship and by an in-
gentous arrangement of screws on the ont-
side of thie salvage machine, the body prop-
er of same can be moved several feet later-
ally or vertically, with respect to the hold-
ing magunets. After a hole is drilled. this
permits the operator within the bell to ma-
nipulate a magnetized arm, which picks up
one of the pontoon cables, as may be noted
in the illustration. The end of this cable
is fitted with an amtomatically locking tog-
gle ook which is secured in the hole pre-
viously drilled. Thus the operation is re-
peated until all the pontoon cables are fas-
tened to the hull of the hoat.

These pontoons are fiited individually
with electric motor-driven pumps. so that
the water can be pumped ont of same sep-
arately or all together simultaneously; in
this way the vessel is supposed to be read-
ily raised to the surface, when it can be
towed to the nearcst harbor or to shoal
water for overhauling and repairs.

Such work as this is extremelv interest-
ing to a large class of pcople. as many of
the stories of sunken vessels carrying vast
amounts of gold are not mythological, but
actual facts, and a great number of these
wrecks, worth many -millions of dollars,
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are definitely charted. on the hydrographic
maps of the Government. To reclaim such
wrecks and the buried treasure thus lost
has been the dream of untold numbers of
inventors, and this device bids fa1r to ac-
complish some valuable work in this di-
rection.

TELEGRAPHING OVER TELE-
PHONE LINES WITH SIMPLE
DEVICE NOW POSSIBLE.

A patent has just been allowed to Paul
P. DBanholzer, of - Philadelphia. Pa., on a
mechanical telegraph insirument for tele-
graphing by wircless telephone and over
telephone circuits. It is claimed that this
mstrument will further introduce the dot
and dash system of telegraphv, which can be
understood by any wire operator. Further-
more, the sound it produces is unmistakable
and carries much farther than the voice.

I'or telegraphing over telephone lines the
modihed key here illustrated is clamped
to the post of a desk telephone and when
the ley is manipulated the \lorse code
characters are received at the distant end
of the circuit clearly and distinctly. The
dots and dashes on the key are transmitted

Simple Key Attachment Enables You to
Telegraphh Over Any Telephone Line

mechanically to the diaphragm of the
microphone through the metal stand parts
and are transmitted over the line, as are
voice currents, aid reconverted into sound
waves in the receiver at the other end. A
desk telephone, with this device attached,
can be “jacked” into any telephone circuit
and used as an extension telephone. In this

way the hinged fastener can be used any- .’
~where without having to change the fast-

ener or use bushings

This instrument is stated to be an espe-
cially useful device in connection with tele-
phone train dispatching, since the telegraph
svstem could be used when telephone con-
versation is not understood or is otherwise
difficult owing to lLad weather effects on
the line, etc,

It is claimed that this key could be used
with advantage in branch telegraph offices
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where there is but onhe telegraph wire.
Such offices, as a rule, have a telephone,
and this circuit could be used to forward
their messages without having to wait their
turn on the telegraph circuit,

Quite a number of these instruments are
in successful operation i the South and
West, and reports indicate that they now
form a part of the permanent equipment
of those lines.

There can be no induction on parallel
lines, as no additional battery is required
to operate the instrument. \What has been
said in regard to the wire telephoue system
also apphes to the wireless telephone sys-
tem.

CARNEGIE SENT FIRST TECH.'
WIRELESS MESSAGE.

Andrew Carnegic sent the first message
from the new wireless station at the Car-
negie Institute of Technology, Pittsburgh,
Pa, the most powerful in the State, and
one of the largest in the country, when he
attended Camc"m Day celebration, Nov.
23. The outfit is nearly twice as strong as
the average outfit on United States battle-
ships, and will send messages as far as
Colon, Panama.

The Radio Club of 30 members installed
the apparatus. The club is composed of
Tech. students and wireless men of Pitts-
burglh. 1t has applied for membership in
the American Institute of Radio Engineers.

ELECTRIC IRON MAKES INTER-
ESTING PARADE FLOAT.

In line with the widely extended adver-
tising campaign during “ I{Iectrical Prosperi-
ty Wecek"” there were many parades and
clectrical demonstrations conceived and car-
ried out to further the aims of this busi-
ness-getting propaganda.

Among the very interesting floats and
beautifully decorated autos that appeared
m the various parades there was one that
scemed to appeal to the public more than
the rest. This resembled a gigantic sad-
iron mounted on an automobile. The illus=-
tration lierewith gives some idea of the ap-
pearance of this unique float. In one of
these recent events held at Liberty, N. Y.,
the sad-iron float was selected as one of
the best decorated of all the entries made.

Such decorated autos or wagons do not
cost an exorbitant amount, and the one just
referred to entailed an outlay of about $31.
This is very low when the size of the float
is considered, the over-all dimensions of
the outfit having been 16% feet long, 7 feet
wide, and 9% feet high. Muslin was used
to make a smooth outline of the base of
the sad-iron, being stretched over an under

3"&"% %‘3
IRON IN COMFORT

O THE HOTTEST DAY

A Fldtiron Float that Can be Bullt for $3L or
Less.

framework or skeleton made up of some

light avooden strips. Storage batteries and

low-voltage tungsten lamps enable some

wonderful, and Spectacular effects of this

nature to be attained at a nominal cost.
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Electricity the Beneficent

By Benjamin G. Lamme

CHief Engincer Westinghouse Liectric & Mfg. Company, and Member Civilian Naval Advisory Board*

are so various and so far-reaching

that it is difficult for any one per-
son to fully appreciate them. These hen-
efits are both direct and indirect, the latter
sometimes far overshadowing the former.
Many of the present generation are so
accustomed to electrical appliances and
methods that they do not fully perceive the
large part such take in our daily life. It
has heenr said that onc cannot fully ap-
preciate a thing until he has to do with-
out it. This points to a

T HE benefits of clectricity to muankind

service.  No other means can faintly com-
pare with the electric car systems in
bringing the people of city and country to-
gether. Steam service, with its infrequent
trams, <lid little in this direction, The
figures giving the great growth of passen-
ger trathie hetween country and eity dis-
tricts following electric car operation, tell
a most interesting story,

LElectric haulage in coal mines is now
standard practice. Decrease in fire risks
and increased capacity are two prime rea-

the electric motor ? Take the use of electric
motors i general throughout such establish-
ments. How would the necessary power
be distributed over the vast arcas of mod-
ern manufacturing plants if clectricity were
eliminated?  Possibly a way could be
found, but in most cases it would require
a complete reorganization of many of our
present industrial methods, and efficiency
would take a long step backv-ards,

In the smaller shops and power appli-
cations, the electric motor fills a fully as.
important place. Small

very cffective way of
calling attention to the
far-rea -hing  influences
of electricity in the life

MAGINE, if you can, that when you awake to-morrow morning, the
I whole world will be suddenly without electricity in any of its present

steam plants are utterly
impracticable in  some
places. (as or gasoline
engines are often very

Othhe world. it forms. Have you even a faint idea how it would affect your every- ubjeclt;onahle, but  still
et us assume that hy . . " possible. But how about
some means, all electri- 0ay life? What would happen if such a cataclysm should take place over the electric spark for

cal apparatus, methods
and usages are suddenly
withdrawn from the
world. By considering
the consequences of this
we can possibly get a

night? How would it affect humanity? This is the theme of the present
article selected by its distinguished author. It makes good reading and
brings home to us the fact that the world in its present state is vitally
dependent upon the mysterious fluid.

ignition, 1f ¢lectrivity is
to be eliminated? It
must also be kept in
mind that many estal-
lishments using power
have Dheen so designed

fair idea of the scope of

that the replacement

the electrical field. >

Let us consider first the general subject
of transportation. Possibly no other activ-
ity has had as great a bearing oun the pres-
ent high development of maunkind as our
modern methods of transportation. Tak-
ing steam operation, wherein does electric-
ity play an important or controlling part?
Or, by a more specific question, supposing
the electric telegraph were suddenly chi-
minated, how would general railway trans-
portation conditions he affected? They
would be completely disorganized tem-
porarily, and would be very greatly handi-
capped permanently. Rarely is it appre-
ciated to what an extent our great railway
systems are conditioned upon means for
almost instantaheous communication he-
tween distant points. Without such means
2 busy railroad could only operate upon
an exact time schedule. Once that sched-
ule 1s broken, disorganization and disaster
would follow. Incidentally, someonc will
suggest that if the electric telegraph were
eliminated, the railroads would turn to the
telephone. But this -again is an electrical
apparatus.

A second great item in railroad trans-
portation at the present time is electric
signaling for the dispatch and control of
trains. 1f eliminated, this would certainly
mean a great step backward, especially in
sections of very .heavy and frequent rail-
way service.

What would he the effect of complete
cessation of electrical operation of city,
suburban and interurhan cars? In the
cities we might go hack to liorse cars for
the surface lines. The service would he
almost unhearable. hut might be possible.
Elevated trains in large cities could go
hack to steam, however, with great oh-
jections from adjoining husiness firms
and residents. But subways—here would
he a real nut to crack.

In suburban service, the elimination of
the electric car service would spell dis-
aster, except to those relatively few in-
dividuals who could have their own equip-
ages. [How few appreciate that the rapid
growth of suburban districts has heen
consequent unon electric railways. Auto-
busses and “jitneys,” or some other form
of gasoline engine equipment, might fur-
nish a solution eventually, hut then, how
about the electric spark for ignition?

Again, let us consider interurhan car

sons which have led to electric operation.
Fliminate the eclectric current and coal
mining can doubtless he carried on with
more or less success, but with decreased
production and increased cost, which must
be borne hy the public. We can always
go back to the old ways of doing things,
but we will have to pay tle price.

In water transportation electricity, per-
haps, has not played such a conspicuous
part as on land. Yet if the electric in-
stallations on ocecan vessels were elimin-
ated. there would have to e quite a re-
organization. Electric propulsion of large
and high-powered vessels promises to be
one of tlic most nmportant steps in naval
engincering in the near future. Wireless
telegraphy has become a necessity in mod-
ern sea service.

Taking up next our bisiness and indus-
trial life, let us imagine a few of the things
which would happen if electricity were en-
tirely etiminated. Without the telegraph,
business would he very badly handicapped,
although it wmight Iimp along after a
fashion. Dut the telephone—here would
be the rub, if we had to give it up.
Whole systems of conducting husiness are
dependent upon the telephone. Disorganiza-
tion would be certain to follow in many
lines if it were eliminated. Even home-
life would be greatly affected.

Let us next consider the clevator. \What
has been its iunfuences on life and busi-
ness in the cities? How abont the large
many-storied department stores? Can any-
one conceive of a practicable 20 or 30-
story skyscraper without elevators? And
one must remember that most of these
clevators are electrically operated. True.
there are other very good methods of
operating them, but nevertheless, the eli-
mination of the electric elevator would
make a large gap in our methods of ver-
tical transportation.

This leads us to a very comunon piece
of apparatus, namely, the electric motor.
This has come into use so gradually. and
with so little ostentation. that we almost
feel that it has always heen with us. Yet,
in less than nuc generation, it has revolu-
tionized all kinds of manufacturing estah-
lishments and industries. Take the elee-
tric crane for instance, v hat would the
great industrial works of the present time
do without this particular application of

* Prepared exclusively for The Electrical Experimenter.
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of the electric motor
by any form of steam or gas engine is
not practicable for many reasons outsice
the mere question of ability of the latter
to develop the required power. Available
space, high temperatures, fire risks, dis—
posal of hurnt gases, noise. and many
other conditions enter into this matter.
Outside of shops and industrial plants.
the electric motor also has a very wide
field of application, and many kinds of
service have developed simply through the
availability of the electric motor as a
souice of power. This part of the suh-
Ject is too large to allow consideration in
detail in any article of limited scape.
Coming now to one of the oldest and
best known fields of electric activity,
namely, electric lighting, we find a class of
service the ahbolishment of which would be
felt by all classes in civic life. 1f electric
street lighting were ahandoned, we could
douhitless manage with some other forin
of illumination, but the results probably
could never approach the present stand-
ard.  In the case of interior lighting, the
result of a replacement of the incandescent
lamp by other forms of illumination woul
create stilt more dissatisfaction than in the
case of street lighting. It may be said that
the vast majority of electric light users
would pay a greatly increased price rather
than he obliged to give it up in favor of
any other known method of illumination.
Another class of electric service of a
comparatively recent period is represented

by houschold utilities. such as electric
irons, toasters, coffee percolators, and
otlier electric heating appliances. Mlotors

for general hou-chold purposes, for run-
ning sewing machines, washing machines.
cte., are hecoming rather common. These
are luxuries which are fast becoming
necessities. 1f these were eliminated a hig
gap would he created, even though they
represent a comparatively new field of ap-
plication.

The above is only a very incomplete
presentation  of the direct possibilities
whichh wonld occur in case there was a
complete cessation of all clectrical activi-
ties, Many of the special applications of
electricity such as clectro-chemienl, electro-
metallurgy, eclectro-fusion, ecte., have nnt
even heen toucked upon, and yet great in-
dustrics have Ieen hnlt upoun them. The

(Continuved on page G56.)
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GEORGE SIMON OHM.

MARCH, 1916, MARKS HIS 128TH
BIRTHDAY.

(Born 1787—Died 1854.)

In 1827 Dr. George Simo:n Ohm, a Ger-
man physicist, rendered a great service to
electric scicnce by lhis pampllet containing
his theories that the How of electricity was
governed by certain fixed laws. 1t ex-
plained what is accepted and known to-day
as “Ohm’s Law.” and the “Obm" is now
universally employed as the unit of resist-
ance in an electrical circuit. This law
states that Tl curreni varies directly as
the electro-metive-foree, and inversely as
the resisiance of the circuit.  Like all great
inventors. Ohm was ahead of his time, so
his ideas were ridiculed by great and small.

He was the son of a thrifty locksmith,
of keen intelligence, and was born March
16, 1787. George Simon Ohm started his
career in the village of IZrlangen, Bavaria,
as « helper in his father's shop. He inher-
ited a love of mathematics from his father,
a man of studious disposition. The parents
early recugnizing the latent talent in their
son, accumulated encugh money to send
George to college. Owing to lack of funds,
he was compelled 1o forego his schooling
a few years later. He then reluctantly
turned to teaching in a primary school.

ficorge Simon Ohm, After Whom the “Ohm,”
Unit of Resistance, is Named.

This sudden financial stress did not daunt
the young locksmith student one bit. He
filled in most of his spare moments study-
ing. hut 1t must not be thought that he gave
up all outdoor pleasures. Unlike Ampére,
he was popular among the students and
professors and joined in all the social life
and athletic games.

In 1817 George Simon Olm was ap-
pomted professor of mathematics in the
esuit Gyvmnasium at Cologne. The fol-
lowing vear he yublished his famous “Ele-
ments of Geometry.” He resigned a few
vears later and went to Berlin, where he
becaime interested in electrical experiments.
Ohin then pushed his researches in the foot-
steps of Galvani and Voita. the results of
which were embodied in a pamphlet called
“The Galvanic Circuit.”

\bout 14 years after pullishing his
theores, when he was in the midst of his
wonderful career. Ohm was awarded the
Copley medal by the British Royal Society
in 1841. For a time thereafter profes-
sional jealousy reduced Ohm to a condi-
tion of comparative poverty, hut regard-
less of this he continued the course of his
investigations. The International Congress
of 1881 gave Ohm’s name to the unit of
electrical resistance, and so his name came
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Electricity Renders Safe Impregnable.

By George C. Denny.

LElectricity, the adroit crook’s most for-
midable enemy, is forever beating him at
his own game. It moves silently and quick-
Iy, strikes when least expected and, land-
ing him behind the bars, prevents him fromn
obtaming his much-desired haul. In a re-

has made a complete turn. These devices
become necessary when the safe is placed
in a niche in the wall or surrounded by a
lattice work, as shown in the illustration,
This manner of placing the safe effectively
prevents its motions from being followed

volving safe. the sub-
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ject of a recent patent,
which appears to be i
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plays the leading role.
By continuously turn-
ning the safe, which
may bhe made still
more impenetrable S
and scairre hy placing
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it in an envelopiug
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sheath. electricity will
rendler his drills and cr'cb
other tools of this ¥

class ineffective d

agaiust it and, more-
over, prevent the use
of an explosive as
by pouring it in the

cracks in the safe or

in a hole hored for
that purpose, as is
usually done. The
motion of the safe

@

and sheath, too. will

attach to it so many
uncertainties that the
ambitious  yeggman
who might simlingly tackle the job. were
the safe at a standstill, would soon turn
away for an easier one with less risk.
That the motion of the safe may not be
slowed down or stopped. over-load and
under-load cut-outs are provided which are
acted upon hy the motor which turns the
safe and which runs at a regular and pre-
detecrmined speed. When one of these cut-
outs is placed in action by an over- or un-
der-load on the motor, a signal is promptly
given that the safe is being tampered with.
To indicate the position of the safe door
a bell mounted in a certain place on the
sheath is struck, or a light placed in the
proper position energized when the door

CLASSIFIED!

The applicant for the post of second
wireless operator seemed somewhat dense,
but otherwise appeared to be a clean-cut
chap.

“I suppose you are a single man?" asked
the port operator during the conversation,

“Er—er, no, sir,” he stammered; “I'm
twins.”

An

A MOTOR THAT OPERATES ANY
DISK PHONOGRAPH.

One of the latest electrical motor produc-
tions brought out by a New York concern
appears to solve a very important problem
which has long confronted the owners of
a Victrola or other disk-iype talking ma-

to he one known to all electricians in every
part of the globe. \Vherever vou find the
volt chasing the ampere around the cir-
cuit, there also will vou encounter the
“ohm.” who bucks their onward rush with
alt the strength he possesses. Ohm's law
written algebraically, C E over R,

<

(C = —). has been adopted as the emhlem
R

of the National Llectric Liglllt Association,
one of the most powerful scientific organi-
zations extant to-day.
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Electrically Protected Safe
Tampered with Gives a Code Signal on the Sign

That Constantly Rotates, and if

Outside the Bnuilding.

and the safe or sheath from being workea
upon. The lattice work is also wired, so
that any tampering with this structure
would cause the sounding of an alarm.

A street sign with a number of lights,
secretly wired to the safe and placed out-
sule. would, by the alternate lighting of the
lamps, caused by a commutator on the mo-
tor shaft, inform a watchman that the safe
was intact at the completion of each revo-
lution.  Another novel method of protec-
tion would be to place the safe in a win-
dow. and the revolving thereof, besides
attracting attention and acting as an adver-
tisement. would insure the safety of its
contents.

chine. This motor, which sells at a nomi-
nal price. does not have to be attached or
screwed fast to the cabinet of the talking
machine in any way, but simply rests on the
shelf of same. On the lower end of the
motor shaft is secured a friction pulley,
which by frictional contact with the disk
platen of the phonograph drives it at the

4

This Unique Electric Motor Drives Any Disk
Style Talking Machine., Does Not Mar
the Cabinet.

proper speed. The regulator on the talking
machine can be emploved in the usual way
for varying the speed of the record.
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RADIO AMATEURS TO RELAY

MESSAGE OVER U. S. ON FEB. 21.

Another radic M. S. G. (inessage) will
be rclayed from Rock Island Arsenal, Tlli-
nois, on Feb. 21. This radiogram will
be delivered to 9 X.E. by the U. S. Army
officer in charge of the arsenal station.

meg to the fact that Febh. 22 is Wash-
ington’s Birthday the message will be part-
ly military in nature and also in keeping
with the spirit of the day, which is dear
to the heart of every loyal AlnCrlCﬂll

It will be sent out on a Q. S. T. by
many stations—special and amateur. It
will 'be up to the many stations listening
in to pick up the M, S. G, as the list of
sending stations, their time and wave
lengtl: will be given in the final instrue-
tions,

Each Governor and Mayor of every
State throughout the United States will
receive this message. Arrangements have
been completed with the Boy Scouts of
America to assist in delivering it wherever
possible, and suitable ceremonies will be
held at Bunker Hill and Mt. Vernon by
these coming citizens of the U. S,

Valuable assistance has already "Deen
given by the varjous loca] and national
radio clubs. The A. R. R. L, have prom-
ised their assistance. Every wireless
amateur in the country is requested to
“talk” this over with his favorite relay
station. Telegram blanks will be furnished
each receiving station later by 9 X.E.

N. A. A. (Arlington) has promised to
assist in this great undertaking, the same
as it did during the Rotary relay message
sent broadcast on Dec. 31 last, by sending
out 2 warning to all amateurs to ‘keep
out,” after the N. A. A. routine report of
Feb. 21, 1916.

We all owe our thanks to Capt. Bullard,
who has given us every assistance. All
are requested who may e assigned the de-
livery of this message in their respective
States or cities to deliver it, no matter
where your man may ‘be. Yours is a per-
fectly legitimate mission and you have no
cause to fear anyone—just land your man
and give him the telegram.

Yours for a great success, 9 X E

[The Rotary M. S. G. of Dec. 31, 1915,
was received (n Texas and Utah. All
States between these reccived the radio-
gram Also Niagara Folls to Washingtan,

. C., and all cities between received it.]

UNIQUE ELECTRICALLY
LIGHTED TRAFFIC SIGNS.
The accompanying illustration depicts

Mt. Vernon, 0., Makes Use of Portable, Electric=
Lighted Traffic Signs.

the unique and also inexpensive form of
electrically lighted traffic signs which have
been erected at the four entrances to the
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President Wilson 'Phones Message to Boys’ Club

The DBoys’ Club, located m New York
City at Avenue A and Tenth street, had
what m1ght be called, without a doubt a
“large size” evening on Jan. 17 last, when

the youth of America. T hope this may be
only the first of the signs of friendship
that all ought to feel for t'e boys who
bring us our papers. My sympathy has

.
.

N

Photo: Oor-vrl;rhl by lnlerna.tlonal Ffim Service.

At the Boys’ Club, New York City, When President Wilson Talked to Them Over the 'Phone
from Washington.

over 200 newsboys who were campaigning
for a half-million-dollar fund for the erec-
tion of clubhouses listened to a talk by
President Woodrow Wilson in the \WVhite
House at Washington through the medinm
of a long-distance teleplione and a numnber
of multiple receivers.

The boys were so delighted by the Presi-
dent’s words of encouragement that they
cheered him to an echo over the ‘phone,
and he was highly pleased by this ovation.
The lads who heard the President had been
invited by the club from the streets of the
East Side of New York; many of them
were newsboys with hands blue from the
cold, with torn clothing and heavy, ill-
fitting shoes, They were gathered behind
desks arranged in a large square in their
gymnasium, their begrimed faces glow-
ing with the enthusw.sm of the moment,
their hearts beating furiously as they lis-
tened for the frst words of the President’s
talk. All of these boys are to be bene-
ﬁc1ar1es of the campaign carried on to
raise the sum of $500,000 for new club-
houses in Greater New York.

This was the DPresident’s address: I
am very glad to have this opportunity to
address a few words to the boys. [ hope
with all my heart that you will have suc-
cess in raising this fund to be devoted to

always been with the newsboys. Please
give them all my very best wishes.”

Behind the boys \\{10 held the receivers
were several hundred other members of
the club. The smallest lads were given the
preference at the receivers, but while the
President spoke many receivers were
passed hack into the crowd to give others
an opportunity to hear. The doors of the
clubhouse were closed and locked at 8
o’clock. OQutside the street was Dblack with
youngsters who could not gain entrance.
They took the cheering up after the Presi-
dent had talked and for several minutes
Avenue A was filled with lusty shouts, the
like of which had not been heard in that
locality in many a day.

Long live the telephone, the annihilator
of distance and the gift of science to man-
kind which has made 1t possible for gath-"
erings such as this to hear and enjoy a
speech by such men as President Wilson,
although they may be located hundreds or
even thousands of miles away. It is now
a common occurrence for club diners ln
New York to listen to speeches _made in
San Francisco, and vice versa. For these
occasions special equipment is installed by
the local telephone company, including ai
sufficient number of multiple receivers, so |
that each guest can hear the speech.

pub]lc square of Mt. Vernon,
noted from the illustration, these signs
read, “Keep to Right.” These words
are visible to traffic in either direction, both
night and day. At night there are two 25-
watt tungsten lamps suspended from
brackets above the sign on either side of
same, so that it can l)e read at a consider-
able distance.

The upright standards supporting the sign
and tungsten lamps are constructed from
l-inch conduit. Ahove the lamps there
extends a 10-foot piece of Fi-inch conduit,
through which the feed wires for the lamps
are run. These wires are connected with
the over-head 110-volt circuit.

Prior to the erection of these signs,
which, by the way, may be moved about,
it was necessary to keep two or three

Ohio. As
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policemen on duty at the center of the in-
tersections in order to prevent collisions.

NEW WIRELESS TO ALASKA,

For years the only telegraphic communi-
cation with Alaska has been by way of the
Sitka-Seattle and Valdez-Sitka cables. The °
growing commerce between Alaska and the |
States lias resulted, as stated by H. Brown, |
commercial superlntendent of the \Vestern E
Union Co,, in the establishment of an alter-
nate wireless route by way of Astoria. Ore.,
which furnishes a telegraphic connection *
with a number of important points in ,
Alaska, g

Why not hecome a regular reader of The
Electrical Experimenter? Subscribe to-day!
Tt will cost you hut $1. Do it now
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Electricity Fills Important Role in Modern Automobile

coming to the point where every-

thing in the operation of same will
be controlled by a series of push buttons.
We light the headlights, start the motor,
or llow the horn by merely pushing the
proper buiton, and now by means of the
device illustrated at Tig. 1 we even shift
the transmission gears. Instead of the
usual wrist strain and noisy grating of the
gear teeth that used to accompany any
change of speed we merely select our
speed, push the button and a touch of the
clutch pedal does the rest.

This system is operated entirely bv clec-
tricity and all the gear shifting done in
the gear case by means of magnetic sol-
enoids energized from a storage battery.
Each of the solenoids is connected to its
respective control button, mounted on the
steering column, and a master switch is
controlled by the clutch foot pedal. The
switch here illustrated has three speeds

THE automobile of to-day is rapidly

armature is connected to the driving shaft.
The motor field is stationary and its ar-
mature, like that of the generator, is
rigidly connected to the driving shaft as
illustrated in Fig. 2, Thus it is evident
that the generator field is revolved at en-
gine speed, and both generator and motor
armatures revolve at wheel shaft speed.
The motor and generator are direct cur-
rent machines; the motor being series
wound, while the generator 1s shunt wound.
This arrangement necessitates the revolu-
tion of the generator brushes at the same
speed as the field. In order to deliver cur-
rent to the brushes of the motor they are
connected to slip rings, this same device
being used for making connections with the
field.

The complete system operates as follows:
FFor cranking the generator is energized by
current obtained from storage batteries,
causing it to act as a motor, thus starting
the engine in the same manner as the com-

-

forward and one reverse, which is suffi-
cient for most ordinary work.

The operation of this apparaius is as
follows : \When the proper hutton is pushed
it closes the circuit to the solenoid, which
will throw the gears into the required posi-
tion. The clutch pedal is depressed and
when released closes the master switch,
which throws an enormous current into
the solenoid for a mere fraction of a sec-
ond. The change of gears is accoinplished
so quickly that thev mesh cleanly without
a clash or any damage. This saves both
the driver's temper and the cost of stripped
gears.

It will be thought that nothing more
could he devised in cennection with the
gear transmission, but in Figs. 2 and 3
we sliow a transmission mechanism which
does away entirely with the necessity of a
gear shift and vet gives a finer regulation
of speed. R, M. Owen & Co., to whom
we are indebted for the illusirations. call
their car when equipped with this device
“The Car of a Thousand Speeds.”

This system of electrical transmission is
as unique as it is flexible and consists of
a generator, motor, storage batteries, re-
sistance coils and contrelling switches, The
generator field 1s rigidly connected to the
crank shaft as shown in Fig. 3, and the

1 Some Late Electric Developments in Au=

‘| tomobile Gear Shifting and Driving. Stars |
'} in Fig. I Indicate Electric Push Button §
| Controller, Also Foot Pedal Control. )

T ¥ W RV T T e

mercial motor starter now extensively em-
ploved. For starting the car a resistance
1s connected across the field of the gen-
erator, and as the magnetic flux builds up
the field exerts a forgue on the armature
and turns the driving shaft and conse-
quently starts the car. The resistance in
the field is then cut out and short circuited,
thus more current flows in the fields in-
creasing the flux and exerting a greater
torque on the armature which accelerates
the car, The generator is constantly pro-
ducing current due to the difference in
speed of its field and armature. This cur-
rent is led into the motor, which exerts a
torque on the driving shaft and helps the
generator to drive the car. To further
increase the speed resistance is switched
into the motor circuit, thus throwing more
current through the field of the generator,
which thus tightens its grip on its ar-
mature and decreases the sfippage hetween
the armature and the field. Successive re-
sistances are cut in until practically there
is no current drawn from the generator.
The motor is then cut out of circuit and
the generator armature feeds the fields
only. The generator now acts as a mag-
netic clutch, the current necessary to en-
ergize is produced by a slight slippage he-
" tween ite armature and feld which amounts
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to about 10 per cent. This slippage is
sufficient to generate enough current to
transmit 40 or 50 horsepower through the
apparatus with high efficiency.

This may not scem possible, but it must
be remembered that the slippage between
the generator’s field and armature has been
decreasing as the car is accelerated, so that
the relative speed of field to armature is
small when this connection is made. With
this small relative speed the armature re-
action is not great enough to break down
the torque. In (his condition a point of
equilibrium is reached where the slip is
just sufficient to generate enough current
to maintain the magnetic grip. The oper-
ation is analogous to that of the induction
motor, in that an increase in load is bal-
anced by an increase in slippage. If a
grade is encountered the slip increases and
because of this a greater torque is exerted
on the driving shaft, due to the additional
current generated.

All these operations are controlled by an
extra lever situated on the steering wheel,
thus eliminating the clutch pedal and gear
levers. There is no flywheel, as the gen-
erator field acts -as such. A mechanical
brake is also provided, but this is not used
except when it is necessary to bring the
car to a sudden or dead stop. If the con-
trolling lever is thrown to the neutral posi-
tion when the car is running at high speed
a resistance is thrown in series with the
motor, which develops a torque that tends
to stop the car. This brake will not bring
the car to a dead stop as its braking
power depends on the car’s motion, but it
is very useful in keeping down the spced.

The storage batteries are charged from
the motor, which contains an auxiliary
ficld that furnishes current to the batteries
when it is on high speed. These batteries
are used for lighting purposes:

With these rapid advances in the elec-
trical equipment of automobiles we may
safely predict that the car of the near
future will not only be started, lighted and
its speed controlled by electricity, but it
will be steered by this willing servant of
man. It will require no more effort to
drive a powerful racing car than it does to
call a waiter. The control of these ma-
chines will be so simple that a five-ycar-
old child can handle one with ease.

NEW ELECTRICAL MANICURE.

Los Angeles ladies are having their nails
manicured by clectricity. It's the latest
method of beautifying the hands., Pink
powders and polishers are unnecessary on
milady’s toilet table, for the same electricity
which has been harnessed for great indus-
tries does its little turn in milady’s boudoir
and polishes dainty fingers.

Mrs. F. A. Scott, of Los Angeles, who
conceived this latest device for manicuring
and beautifying. declares it trims, files,
cleans, smooths and polishes the nails in a
most sanitary, businesslike way.

B-r-r-r! and one's nails are filed and
cleaned by a little whirring machine. A
faster revolution and the nails are polished .
with a shine that won't come off—a shade
pinker than seashells. A third pressure of
the butten, a louder b-r-r-r and a splash of
toilet water, and the work is done. Why
don’t someone invent a machine to give
the male of the species a shave, a massage
and a hot towel automatically, and finally
to release the “hat” without the everlasting
“tip!”

Do you enjoy this magazine? If so, tell
others. If not, tell us. Remember we
publish it to please our readers.
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Marvels of Modern Physics

By Rogers D. Rusk

Assistant Instructor in Physics, Ohio Wesleyan University

SOME MISSING LINKS.

T is just as important that the scientific
man should know alout the stumbling
blocks of science, as that he should

have a well ordercd knowledge of the facts
and laws already determined.

Man has perplexed his mind with many
difficult questions. In the physical feld
alone he has asked humself: Is space in-
finite? What constitutes matter? How
does gravity act? What is electricity?
Etc, etc., ad lih, ad inhnitum.

Ages of weary labor have heen expended
on these problems with the rcsult that we
are hardly nearer the direct answers than
we were before. Some of the blanks seemn
likely never to he completely filted, hut at
least we know more extensively and ac-
curately concerning them and the phenom-
ena to which they are related.

Most of the puzzle questions of the
scientists have not heen practical and
“worth while, however. It has hardly been
500 years since scientists were loudly
wrangling over such frivolous and absurd
questions as, “How many angels can stand
on the point of a needle?”

It was in the midst of these absurdities
that Roger Bacon made his remarkable
prophecy in the thirteenth century, in
which he predicted the coming of the
steamboat, railroad and acroplane. His
prophecy is the more remarkahble coming
from such an age, but unfortunately he
added that the fountain of youth would
be discovered and the baser metals changed
into gold. Like perpetual motion they have
always proved to he the phantom at the end
of the rainbow.

To-day, excepting, of course, the absurd
and impossible, there are still many miss-
ing links in our chain of knowledge.

Some years ago Physics was defined as
“the science of matter, ether and motion.”
These terms at once suggest to our mind
three of our big Unkrowns.

The last two of these will be treated of
in this article, while the subject of matter
and its constitution will be taken up sep~
arately later.

With reference to motion, the different
kinds are pretty well known and under-
stood, Of course many perplexing ques-
tions can be asked such as: "How can
the top of a cart wheel move faster than
the bottom?” and, “Can Achilles ever over-
take the tortoise?” hut these are more
mathematical than physical problems.

Two of the forces which cause motion,
however, are much less well understood.

They are gravitation and magnetism.
is popularly accredited

Isaac Newton

Fig. 1. Diagram Showing the Relative Pull of
the Earth “B” and Sun “A" Upon the
Moon “Mm)’

with the discovery of the attraction which
causes hodies to tall towards the center of
the carth. Notwithstanding the familiar
story of Newton and the falling apple, this

force must have been recognized as a com-
mon fact long before his time. \What
Newton really did was to discover the uni-
versal law by which the force acted, and
not the force itsclf.

This law—the universal law of gravita-
tion—states that: “Every body in the uni-
verse attracts cvery other body, with a
force that varies directly as the product
of the masses and mversely as the squares
of the distances.”

This, of course, was a startling state-
ment of the fact that the force we com-
monly terin gravity is in reality a universal
foree acting hetween all bodies, and that it
is only hecause the carth 1s so very large
that it does not fall to the apple instead.

FFor a long time it was the pet dream of
the more fantastic minded to discover a
force of “negative-gravity™ which would

counteract or neutralize gravity itself, hut
the discovery of such a force secems quite
far away mdced

Newton's' law of gravitation brought out
many

interesting experiments. The sun,

Fig. 2. The Famous Cavendish Experiment
for Determining Relative Gravity VYalues,

moon and earth have cach heen weighed
{(a scccmingly difficult task) by an appl1ca~
tion of this law. If in the diagram, Fig.
(1) “A” represents the sun, “ M” the moon
and “B” the earth, while " and “b” rep-

Ilustrating Mechanically a Sphere

Fig. 3.
Containing Opposite Electric Charges.

resent their respective distances of 93,000,-
000 miles and 240.000 miles, then the ratio
hetween the relative pulls of the earth and
sun upon the moon works out to be about
120
5l
300,000 times the mass of the earth.

Now to find the absolute weight of any
of the hodies, the weight of one must be
found hefore the proportion can be formed.

This was done by Cavendish in 1798 in
his experiment which has since hecome
famous. He definitely measured the attrac-
tion hetween a lead sphere 12 inches in
diameter, weighing 350 pounds, and a
smaller sphere two inches in diameter,
weighing onc pound and ten ounces, and
also the attraction of the earth for same.
The previous problem was really repeated
by Cavendish substituting two lead bhalls
of known wecight for the sun and moon.
Thus the earth with 1its thirteen billion

This makes the sun approximately

bithon pounds was actually weighed. In
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Cavendish's apparatus, in order to double
the effect, two large spheres were used, and
likewise two small ones. These are repre-
sented in Fig. 2, and the small ones as

shown were connected hy a light bar and

Fig. 4.

Existing in a Charged Leyden Jar.

uspended by a thin silver wire. The
amount of twist of the wire was then a
measure of attraction between the spheres.

Many theories as to the nature of the
force of gravitation have heen presented,
but the only theories which secem at all
reasonable or passible imply the existence
of some invisible and intangible medium
which exists throughout all space. and per-
meates all matter ; which exists hetween the
heavenly bodies, beyond the limits even of
any atmosphere.

In following this hine of thought we are
treading exactly in the footsteps of the
older scientists, heginning with Newton.

Little of a definite nature was Jdone with
reference to the establishment of such a
theory until 1678, when Huyghens, perceiv-
ing that light traverses a vacuum unim-
pedcd decndcd that it must have some me-
Jdiuin to travel in or on. Also, as light
comes from the sun, and even from the
most distant stars, this medium must in-
deed be infinite in extent. Earlier theories
of light had miserably failed. hut Huyghens
formulated his theory that light is nothing
material, hut that it is a2 wave motion in
some invisible medium., which medium we
call the ether.

Wonderfu! to relate, this theory. with
the exception of a slight modification along
electro-magnetic lines by Clerk Maxwell
and others, is the accepted theory of to-
day.

The devclopment of our theory of the
cther has heen the higgest unifying factor
in the history of modern physies. It has
brought the ‘different branches of physics
in close touch, and paved the way for
wonderful future progress.

There is little more to say concerning
gravitation until we have considered the
cther further.

Is the cther material or not? Mlatter is
that which occupies space, hut the ecther
does not occupy space in the ordinary sense
of filling space. It is intangible and im-
ponclerahlc therefore we sav it is not mat-
ter; but on the other hand if matter is that
which caists, and has certain physical char-
acteristics, then cther may well be classed
as matter. The horns of the dilemma are
obvious.

Somec years ago the cther was character-
ized as continuous (not composed of unit
partlclcsL infinite in extent, infinitely clas-
tic, frictionless aml without weight.

Sir William Thompson, however, made
the interesting calculation. dependent on
the displacement of a particle of ether in

(Continued on puge 665.)
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Baron Minchhausen’s New Scientific Adventures

F there is one thing that annoys
me, it is a nosey reporter. To
be sure, they are harinless folk,
are reporters, and suave and well-man-
nered as a rule, too. But somehow their
eyes always appear to me as gimlets
and their noses as huge corkscrews. but
then those are the characteristics of the
tribe, and really they can’t help it. It
is their Dhusiness to drill holes right
through your mind, and once their cork-
screw noses have dug themselves into your
confidence they pull and pull till something
comes up. A reporter can always dig news
out of you, even if there’s no news te pe
had. All of which might be of in‘erest o
vou, and then again it might not. A* any
rate, the editor of the Yankton Bugie, who
has heard about Miinchhausen, sent a ra-
porter to my laboratory in order to “‘write
me up” and to find out if Baron Miinch-
hausen was fiction or truth. Not that it
was the first time that this particular re-
porter had called in vain. ITor | have a
deep-seated aversion against the Buglie,
which aversion includes everyone from the
editor down to the job press. Hence I
wasn’t “in” to reporters hecetofore. But
on this occasion the reporter, who is a live
one, succeeded in running the blockade. He
“made up" as a water meter inspector, and
as both the water meter, as well as my
wireless station, are located in the basement
of the house, he had but little trouble in
“torpedoing” me. Once established in a
chair there was nothing to do but to sub-
mit to his tortures.

Of course, he did not believe that there
was such a thing as Munchhausen, who
was supposed to live on Mars just now and
who was supposed to send nightly wireless
messages to earth, which are relayed to me
from the moon by an alleged relaying plant
located there.

However, the reporter was willing to ob-
tain first hand evidence for his paper, and
if I did not object very much he would
stay till 11 p. m. in order to “listen in.”
To strengthen the argument he pulled out
some two for 50c. Perfecto’'s (reduced to
40c. Saturdays only at Frank Levoy’s cigar
store on Main street). As my Nargileh
wasn't working for lack of proper ammuni-
tion that evening, the argument proved
convincing and I bhade the reporter, whose
name was Bill Snickles, to imalke himself
at home. I explained to him all the good
points and qualities of

By Hugo Gernsback
The Cities of Mars

justed the Selenium Vapor Enforcer, and
turned once more the knobs of the coupled
inductance balancer to make sure that I
was tuned in for 90,000 meters—the wave
length used by Baron Minchhausen.

I'he chime had sounded its last stroke.
In auother second the dear old gentleman’s
voice would greet me as usual.

Have you ever wished to “‘show off” to
your friends or to your relatives and the
‘show off” faited to materialize? Have
you ever experienced the cunning feeling
of an icy ¢old wave racing up and do“n
your spine, to be followed immediately by
a hot Dblast up and down the self same
spine? And has the perspiration broken
out all over you at the contemplation that
the “show off” was a fizzle? Yes? If you
have, vou know exactly how it fecls.

At 11.05 p. m. I began to wonder why
it was so hot in the room. By 11.10 p. m. [
was taking a Turkish bath. By 11.20 p. m
I calculated that my private temperature
must have gone up to somewhere near 269°
Fahrenheit, rising steadily all the while,
By 11.30 p. m. I wasn't sure whether I
preferred calling an ambulance or jumping
into the ice covered pond in front of the
house.

Minchhausen simply didn’t *call.” What
was wrong? Why had he failed me for
the very first time, just when I could least
afford 1t? I“or the first time since I knew
him I felt bitter toward him. What had
happened?

And there was Snickles with a sarcastic
erin spread all over his bird-like face, mak-
ing biting remarks all of the time.

\Jaybe the ether gave out. what?” he
mocked. Or: “l\laybe Munchhausen has a
Martian frog in his throat and can't tatk!”
Or else: “Isn't it possible that the mes-
sage became lost in transit? In that case I
\»011]d suggest that vou put an ad m the
Bugic's Lost and Found co.........

That was the last straw. He didn’t
finish the sentence and he didn't wait to
take his hat either. He went out like a
blue streak, with me at his heels. DBut
reporters, among other accomplishments,
must be good runners. He is. At any rate,
I did not catch him. Disgusted and in a
white rage, I went to hed.

My ruffled feelings were not particularly

[. M. ALIER MAKES
STUPEFYING INVENTICN.

RECEIVES SOUNDLESS, VOICE-
LESS, MESSAGES IFROM MARS.

ALLEGED HERO, MUNCHHAUSEN,
SPEECHLESS WITH SURPRISE.

MUNCHHAUSEN SAYS HE
AIN'T SAYIN’ NOTHIN'!!

And so on, and so forth. The article
was written so excruciatingly funny that T
had to laugh myself, despite my ragze. But
the laugh froze to ice when my eyes had
passed over the line where Snickles had
written ironically:

“Undoubtedly Miinchhausen was asleep
at the switch!”

With one hound I was out of bed and
was racing madly down to my wireless sta-
tion barcfooted. 1 gave one look at the
lightning switch in the corner of the room
and almost collapsed:

The swiich was grounded and had been
grounded since noon of the previous day!

For you may know that the Fire Under-
writers nowadays require wireless stations
to have lightning switches in order to pro-
tect the building from lightning. Thus
when your station i1s not in use you simply
connect the aerial to the ground by throw-
ing the switch, and no damage can be done
by a thunderbolt. Not only that, but in this
condition the aerial becomes really a frst
class lightning arrester.

Sad to rclate, however, certain idiots are
apt to forget to throw the switch over when
trying to reccive messages, I being among
them that evenming. For when the reporter
called so unexpectedly I forgot all about
the switch and never bothered to look
around to sce in what position it was.

Miinchhausen had called, of course, of
this I was certain. The message, however,
bad flown fromn the aerial direct]y to the
ground, never entering my receiving instru-
ments Lost and lost forever! And my
thoughtlessness had made me the laughing
stock of the town on top of it! It was
maddening. Right then and there for the
next ten minutes I had what my little sister
very 1ppr0pr1ately terms as a series of
rather wolent conmpt:ﬁon ﬁts"’

That promptly, as always,

evening
Minchhausen  ‘“‘called.”

my wireless, and after
the second Perfecto I
was willing to let him
photograpli the station.
He called up the office
for the staffi photogra-
pher, and after the flash-
light had been taken it
became time to adjust
the instruments. In
another three minutes
Munchhausen would be
calling. I had placed an
extra set of ’phones on
Snickles’ head and I
could see that he was

Martian atmosphere.
sand is extremely fine—dust in other words.
beings live permanently in an atmosphere loaded with fine dust?
instalment advances a new idea how the Martians may make life bearable
on their desert planet.

immense sandstorms frequently sweep over the face of the
Planet Mars.

MANY of our astronomers have noted from time to time that

But how

As such storms seem to cover vast areas it would
appear that the sand must of necessity be rather light to float in the thin
For this reason, it is reasonable to suppose that the

He did not waste much
time in preliminaries, but
went right to the pomt:

“Alier, my dear boy,
I can't begin to tell you

how wonderful this
planet Mars is with all
its marvelous inhabi-

tants. Flitternix and my-
self are as in a trance
half of the time. Our
brains simply cannot di-
gest all the thousands of
wonders we sec around
us every minute, For a
poor untrained human
mind ‘to be suddenly

can intelligent
This

breathing hard with sup-
pressed  excitement. I ]
had keyed him up to such a pitch
that when my chime began striking the
first stroke of eleven he jumped clear
out of his chair. But I smiled a very
superior benevolent smile at him, as a
father .:niles at his uncomprehending babe.
I then leaned back comfortably, toyed a
bit with the Harmonic Ultra-Amplifier, ad-

Copyright, 1916, by H. Gernsboach.

smoothed next morning when my young
brother brought me a copy of the Bugle
while I was still in bed.

Snickles had certainly outdone himself.
The whole town would choke with merri-
ment when they would read the account,
there was no doubt about that. The head-
lines were enough:
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transplanted into a civi-
lization hundreds of thousands of years
ahead of terrestrial civilization is no easy
-matter. At times we are positively numb
with astonishment and the more we see and
learn the less we feel we know. Every new
marvel opens up a dozen new unfathomable
avenues, each one equally puzzling.

“But to proceed. Yesterday I explained
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to you how we had our first Martian meal
at our host's residence and how we ex-
perienced that gaseous food that you don't
need to chew, is vastly more nourishing

carth and Mars will have frozen down to
the bottom. The vegetable kingdom will
have ceased long before tlmt and the
animal kingdom, dependent upon the vege-
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what we saw. But Flitternix, his mind full
of astronomnical observations, called my at-
tention to the heavens and 1 followed his
command rcluctantly.
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‘It was found that the ordinary desert dust did not usually rise Ing'her than 400 feet above the surface of the planet

For this reason all

uildings and structures on Mars, with few exceptions, are located 500 feet above the yround.

and satisfying than solid food. It does
not overload the stomach as do solids and
‘the digestion is vastly improved. The gascs
liquify, of course, in the stomach, but the
latter itself never becomes distended. Be-
sides, the Martians, trained rigidly from
earliest childhood, know just how much
gaseous food they can assimilate. This, 1
understand, is one of the reasons why the
average Martians live over 150 Martian
years, which i1s 300 terrestrial years.

“After dinner we were conducted to the
roof of our host’s mansion, wlere we made
ourselves comfortable in the large trans-
parent chairs scattered around beneath a
cool, green, silky-appearing canopy. As
W mentioneq to you previously, the Planet
Ruler’s mansion resembles somewhat a
colossal cathedral. The roof is about 230
feet from the ground and the entire struc-
ture rotates slowly around on its axis. This
is the reason: While the Martians are en-
lightened enough to have no religion what-
soever, they know what we have known
for some time, namely, that life on all
planets is absolutely dependent upon the
sun. Extinguish the sun to-day and all the
planets throughout our planetary systemn
from Mercury down to Ncptune will he-
come dead worlds. Without sunlight the
rivers will cease flowing within three
weeks. Within six months all waters on

table kingdom, will die even a more rapid
death. In less than two years the last
surviving human on any of our planets
will have ceased living. There can be no
organized life as we know it without the
direct iniluence of a live sun.

“While the Martians are by no means
sun worshippers, they nevertheless have a
deep-rooted feeling for our luminarv. This
is strikingly illustrated by the faet that the
Planet Ruler’s mansion is consiructed in
such a manner that powerful machinery re-
volves the entire structure silently during
the entire Alartian day; the first rays of
the morning sun thus shine into the Ruler’s
private rooms, and as the sun lkeeps on
rising the house keeps pace and thus the
entire dayv till the last sun ray creeps over
the western horizon, the Ruler's windows
are bathed in sunlight. During the night
the house does not revolve.

“The day we were on top of the Ruler's
mansion was still § ur first aay on Mars.
It was then in the early afternoon, after
lunch time, as mentioned before.

“Down below we looked upon the ‘city,’
which seemed to be laid out in form of a
vast semi-circle, as far as we could ascer-
tain. To the west we could just glimpse
one of the water ways.

“We stepped to the balustrade and
peered down, completely stupefied with
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“‘You will observe,” said he. pointing at
the sum. ‘that it appears quite a bit smaller
than when seen [rom the earth. It also
does not appear vellow-white, as it looks
to terrestrial inhabitants. You will note it
has a rather reddish hue; that is because
we are now a good bit further away from
it, a matter of over 60,000,000 miles fur-
ther than on earth. In other words, we
are now twice as far away from the sun as
we are on earth. But you must have ob-
served how warm it is everywhere on Mars,
as far as we have visited it, and that the
day appears fully as bright, if not brighter,
than on earth. Naturally you will wonder,
for on Mlars, as well as anywhere else in
the world, certain physical laws hold good.
Thus heat and light diminish inversely as
the square of their distance, in other words.
a 16 candlepower lamp two feet away gives
only one- quarter the light {(four candle-
power) of the same lamp if seen at one
foot away. Heat acts in exactly the same
manner. Then why is it that the day is as
bright, and the heat as great as on earth,
althouglt we are twice as far removed?
According to the physical law just men-
tioned Mars should only receive fonr-
ninths of the light and heat from tlie sun
as does the earth. Why does it receive
more? Early astronomers on earth rea-

(Continued on page 638.)
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DR.LEE DE FOREST.

How to Organize and Conduct a Radio Club

ITH the advent of The Radio
W League of America. the details of
which organization were given in
full in the December, 1915, issue of The
Electrical Experiinenter. there has heen
opened up a wider and more promising field
than ever before for the formation of
subsidiary or tocal radio clubs throughout
the country. Given the proper spark of
enthusiasm, there is no city or hamlet too
smatl in the whole United States hut what
it could support one or more such radio
clubs.

Possibly vou, as a radio enthusiast, even
thongh you may not have a veryv claborate
wireless station (either for receiving or
transmitting. it matters 1ot), have often
thought it would he a fine idea if yon
could band together several other similarly
interested jersons cither from an experi-
mental, scientilic or amatenr standpoint.

Preliminaries.

To start a radio cluh or society there arc
several methods which may be employed to
aid the formation of such. Omne of the
first things that can be domne is to write a
letter to the manager of the Radio League
of America stating brietly vour intentions
and desires, at the same time asking for the
names amd addresses of any other radio
amateurs in your particular locality. Upon
receipt of this infore
mation you can then
either visit the experi-
menters personally or
a very good scheme
is to write cach a
letter, explaining vour
ideas and suggesting
a date for a mecting
at which the matters
pertaining to the for-
mation of a local
radio club can Dhe
talked over.

In some cases
snch organizations
are formed and man
details of the work
are finished ia wire-
less, as, for instance,
when the “organizer”
has a radio trans-
mitting and receiving
station so that he may
call up other ama-
teurs by uoting their
call nwmbers in the
regular Wireless Call
books. Still another
scheme which can he
followed ont in many
such cases, and also
at  an  insignificant

as aforementioned, is the rules of order to
be followed in forming the organization.
It may be said that many small clubs do
not go in for the deeper legal rules usually
governing such bodies. The appointment
of an inspector or engineer as one of the
officers. together with the president. vice-
president, secretary and treasurer (the two
latter officers are very often combined)
suttice for all practical requirements.

It 1s a very good idea to select a capable
member to act as consulting engineer. and
whose duties shall cover the visits to cach
membher’s station for the purpose of check-
ing up his wave length, deficiencies in oper-
ation of the apparatus, ctc.

Maintaining Interest in the Club.

Once the radio club has Leen formed, it
is not always an easy matter 1o maintain
the interest in same by the members. A
good leader in any event will help to over-
come this trouble to a large extent, but of
course lie must he aided m every way by
the other ofticers of the club. Omne of the
first important things to be done when start-
ing a new organization is to select for the
first few mectings, at least, some particu-
larly good wireless or allied papers. They
advisedly should not he of too technical a
nature, as it may discourage some of the
vounger members or others wlho are not se

A letter of the proper sort, addressed t
such men, will invariably result in thet
acceptance of your proposition. It will b
readily seen that a greater impetus will be
given the club if such speakers are engaged
at least for the first few meetings. A case
in point is the Radio Club of America, with
headquarters at New York City. This or-
ganization has been coming to the front
very rapidly in the past two years. Many
of the speakers at the monthly meetings are
some of the leading instructors and en-
gineers in the wircless profession; men
who also address meetings of the Institute
of Radio Engineers, which body is, of
course. the foremost scientific radio organ-
ization in the world, counting among its
members the leading wireless engincers and
scientists of all countries. The office of
the secretary of the Institute is at 233
Broadway, New York City. The monthly
meetings are held on the first Monday of
cach month in Fayerweather Hall, Colum-
hia University, New York City, at 8 p. m.
This Institute publishes its proceedings,
containing the more important articles pre-
sented at the various monthly meetings,
four times a year; that is to say, the pro-
ceedings come out quarterly and form a
most valuable addition to any radic opera-
tor's or enginecer's library. The dues for
an associate member-

. SESF SRS T G T

ship are ${ a year,
and so far the Insti-
tute has managed to
publish its proceed-
ings and defray its
other incidental ex-
penses with but little
extra financial aid
from a few of the
members.

It is not intended
to dwell upon the
features of such an
extensive body as that
now under discussion,
but it may be said
that while the inter-
est among the mem-
bers has flagged at
different times, nota-
bly several years ago
owing to the greats
shake-up in the busi-
ness affairs of sev-
eral commercial wire-
less companies, etc.,
it should be said that
those managing the
affairs of this organi-
zation have always
kept in mind the
point previously men-

|

cost, i5 to insert an
advertisement in your
local newsnaper, stat-
ing that the adver-
tiser woul! like very much to have all
those interested in experimental wireless
telegraphy call at his residence on an
appointed evening for the purposes set
forth,

One of the first things that has to be con-
sidered after a response has been had to
such an advertisement or other campaign

The Very Fine Radio Equipment of the Minnesota Wireless Association, Minneapolis, Minn.
Insert Photo Is That of Miss Aline Mengelkoch, a Radio Enthusiast, Who Often

Operates the Set Here Shown.

far advanced in the science. A good sug-
gestion in this direction is, whenever pos-
sible, try to obtain the scrvices of an in-
structor in radio operating and engineer-
g from a local school or college, who in
most instances will be only too glad to
make a short address at any time, hefore
such an organization.

www.americanradiohistorv.com

tioned, i. e., that it is
best to obtain the
services of the very
best speakers and lec-
turers in this line whenever possible.
The small radio clubs just forming,
however, need not feel discouraged if they
cannot obtain a speaker of prominence oOr
great learning to address them, as i many
instances there are one or more energetic
and capable radio men among their own
members who will probably in many cases
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prove better as leaders for such hodies of
youthful experimenters than a more mature
individual of more advanced and profes-
sional inclinations.

Club Dues.

Speaking of club dues, this is an impor-
tant point. As many of these soc1et|es meet
at the members’ houses, there is then no
rent to he considered. Thc smaller clubs,
of course, can run

eralor appomted and also when occasion
demands it, someoune who shall be responsi-
hle for the proper maintenance of the
wireless set.

11 is best to choose a fairly good wireless
transmitting and receiving set, which can,
of course, be had at all prices imaginable,
say from $10 up, and even for a lesser
amount when the club i1s a small one.
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is widely read on the subject of radio tel-
egraphy.

This is a good matter to keep in mind in
club affairs. Do not forget your sister or
girl friend who may have scientific inclina-
tions, Get her to join the club, as there is
a wide ifleld open. indeed, for wireless ex-
perts, and the excellent work of Miss Men-
gelkoch bLefore cited, as well as that of
scveral other women

along quite nicely
with but a small bud-
gct or cxpense, ¢x-
cept  that necessary
for buying stationery,
having cards or liter-

ature  printed, etc.
For the younger
clubs, composed of

members between the
ages of 12 and 15,
the «dues should not
reach much ahove 20
cents a month, But
with clubs made up of
older members than
those just mentioned
and bhaving clul quar-
ters for which rent
must be paid there
will, of course, have
to be a higher month-
ly due levied. Most
of the larger organi-
zations have an en-
trance or initiation fee
of perhaps §$1. but
this, of course, will
have to be considered
and worked out by

| R |

operators, proves that
she can engage in this
field as successfully
as in any otl.er.
\While on the subject
of amateur wireless
clubs that are doing
big things, we would
call attention to our
illustration which rep-
resents the excellent
wireless exhibit con-
ducted by the Atlanta

Radio Club, of At-
lanta, Ga. The ad-
dress of the vice-

president of this clith,
R. A DeVore, is 19
Second avenue, Oak-
hurst, Atlanta. Ga.

is really wonderful
to contemplate the
achievements oi this
organization, which
was started but little
over a year ago. It
has received nany
congratulations on the
exhibit which 1t ar-
ranged and  which

the officers 1n charge
of the affairs of the
club. This facior will
vary in the different localities and with the
diffcrent classes of members.

Investing in the Club.

While it is not desirable in any event to
work hardships upon the members of the
radio clubs, it should he horne in mind by
the officers of such that tlie organizations
enjoying the greatest popularity are those
m which the members are very vially and
personally interested. This comes to the point
of having each member invest in the club.
which may be hrought ahout by bringing the
propositions hefore the orgaiization at one
of the regular meetings. .\ great manyv of
the societies to-day have exceilent wireless
sets maintained at the club quarters and.
of course, in this instance the rooms are
invariably open every dav, or at least everv
evening, so that those members who so -~
sire may come to tlie roomns for prac’ -
or training in the handling of the rad.c
apparatus. There smuld be a chief ob-

Excellent Wireless Exhibit of the Atlanta Radio Club, of Atlanta,

a "Live” Organization Can Accomplish.

In this direction we would like to call
the reader’s attention to the excellent
photograplis reproduced here and in other
forthcoming issues of The Electrical Ex-
perinenter showing what can be accom-
plished by a good. “live” amateur wireless
organtzation,

In the first illustration we wish to men-
tion the excellent wireless set owned by
the Minnesota \Vireless Association. of
Minneapolis, Ainn. Particularly in this
connection we wish to call attention to the
excellent work accomplished on this outfit
by Miss Aline M engelkoch, whose picture
is ohserved in tlie upper right corner of
the illustration of the station. Miss Men-
gelkoch is very enthusiastic about wireless
teleﬂraphy and is said to be the youngest
commercial woman operator in the United
States, she having just received a first-class
Government radio operator’'s license. She

cenl transmit and receive messages at the
rate of 35 words per mmute and, moreover,

Ga., an Example of What

formed a part of
the recent Electrical
Show held in Atlanta.

The exhibit attracted great attention. One
of the most interesting features, perhaps,
was an exact replica of the first Marconi
wircless set. complete with induction coil
and coherer. Near this was a complete
sending and receiving set of modern type.
owned by member of the club, with which
bona fide radio messages were received and
transmitted. The visitors to the show were
given popular lectures by members of the
society on the theory and practice of wire-
less telegraphy. and, together with prac-
tical demonstrations, they were made to
appreciate the rapid strides made in radio
work the past few years.

The Electrical Show was held on the
ground floor of a large office building, upon
the roof of which was erected an aerial,
the height of which was nearly 200 feet
and the rotal length 400 feet.

Another point of interest was a table 5
by 13 feet, completely covered with send-

(Continued on page 061)

REVISED LIST OF AMATEUR RADIO CLUBS

Akron Radio Club. 760 Damon place, Alron, O.
Secretary, A. A. Crum, Radio .lepartment, 6. 1.
& R. Co., Akron, Q.

Amateur-Scientists, Public School 66, room 256.
Secretary, Harry Fienberg, 124 Amboy street,
Brooklyn, N. Y,

Amateur Marconi Radio Association, 614 Fifth
avenue, Troy. N. Y. Secretary, D, Malcolm Will-
iams, 1627 Seventh avenue, Troy, N. Y.

Bradentown Radio Club, Stockbridge avenue,
Bradentown, Fla. Secretary, Hughson Hurlebaus,
439 Main sireet, Dradentown, Fia.

Carrollton  Radio In!ercommumcnlon Cluh,
Fifth Street Puhlic School. Secretary, Stuart W.
Pierson, 214 Maple avenue, Carrollton, I,

Chicago Wireless Association. room 1016 Lake
View huilding, 116 South Michigan avenue, Chi.
cago. Secretary, Frederick [). Northland, 24 Sco:t
street, Chicago,

Colorado Wireless Association, 600 Y. M, C. A.

building, Denver, Cal. Hecrctary, L. I, Hough,
600 Y., M. C. A, bul]dmg. Denver, Colo.
Cranford Radie Club, Cranford. N. J. Secre-

tary, Russel'[

son - avenug,

Namon, Arlington road and Madi-
(ranfonl N.J

Woad-

East Night High School Radio Socnet\
1 . H. Fender,

ward tligh School. Secretary,
Woondward High School. Cincinnati, O.

FFall River Radig Association, Technical
School, Fall River, Mass. Secretary. Lawrence
Phelan, 6 Rodman street, Fall River, Mlass.

lIa“ke)c Radio Association, ‘ﬂecretary, A B
Church, Lamom, Ia

Inter-City Radio Association of Allentown, Pa.

M. . A, building. Secretarv, William J‘
Kreis.

Junior Radio Club, Gregory street, Pensacola,
Fla. Secretary, Oliver Williams, Pensacola, Fla

Philadelphia Radio .\ssociation, 4816 German-
town avenue, Philadelpha, Pa. becretarv G. S
Rallantine, 4810 Germantown avenue, [I’hiladel
nhia, Pa.

Radio Cluh of the DPolytechnic Tustitute of
Brooklyn, 85 Livingston street, DLrooklyn. N. Y.
Secretary, R. (:. Wehle, 85 Livingston street,
Brooklyn, N,

Radio Club_oi Unign Cellege, Union College.
Schenectady. ", Secretiry, Edwin A Schab-
behar, 242 UTnion street, Schenectady, N Y.

Rockaway Radio Club, 296 Washington avenue,
Rockaway [Deach, N. Secretarv, 1. Wagere:.

The Talo Club, New York City, Secretary, E1
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High

ward T. Dickey, 1649
York City.

Techmcal Wireless .Association,
C. Secretary, Edwin D. Powasll,
street, N. V., Washington,

Wireless \ssaciation of Central Pennsylvania,
HHarrisburg, Pa, Secretary, D, Zorger, 1M
Kelker street, llarrisburg, I'a.

Yorkville Radio Development Association, 73
East End avenue, New York City. Secretary.
Joseph L. Cermak, 73 East End avenue, New Yorx
York City.

Notice: To ensure proper entry of ¢lub
registrations in our revised monthly list be
sure to send us at once the data outlined be-
fow. Such information should rcach us not
later than the :8th of the month for entry in
the succecding issue of THE ELECTRICAL
EXPERIMENTER.

Name of Club ... . . . .ottt
Location (street and city)
Founded
No. of \[emhcrs
Meeting Date

Amsterdam avenue, New

Washington, D,
968 Kennedy

lower of Club Set, if any.
Call Letter (licensed®).............oviiiiuinn.s
Dues and [nitiation Fee, £, L A O
Secre'ary’s Name and Address... .. ... .

— .l
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New 500 Watt Military Radio Pack Set

HE wireless sets used for military

I purposes, and particularly those now
i use by the United States army,
consist of the very best mstruments that
can Le purchased. These sets must work
under every possible condition. The ac-
companying illustration shows one of these

The condenser bank for this 500-cycle
transmitting set is composed of six con-
denser units of practically .002 micro-farad
each. The resulting capacity of the whole
bank, after the condensers are connected in
series-parallel, is .13 micro-farad.

The step-up transformer, of the reso-

nance type, is of the open-core

pattern and 1s mounted within
the case, ~ack of the micarta
panel containing the measuring
mstruments, etc. Silk-enameled
magnet wire is used in wind-
ing the secondary of same,
which is of the dry form, not
requiring any oil for its insu-
lation. Various transmitting
wave lengths may be quickly
arranged for by means of cali-
brated inductance control han-
dles and scales mounted on
the front of the upright panel
of the set. A regular Morse
key 1s perceived at the right
of the cabinet

The receiving set is very
compact and may be olserve
resting on the drop front of
the transmitter cabinet, at the
left of the illustration. The
head 'phones are the well-
known adjustable-magnet type
supplied to the United States
army and navy, and in which
the distance between the pole-
pieces and the diaphragm may

Extremely Compact 500 Watt Military Radio Set.

extra sturdy pack outfits, which at the
samme time combines extra high efficiency
in Dboth the transmitting and receiving
ranges atlained, as well as in small space
occupied.

These sets are of tle portable style.
equipped with generators of the 500-cycle
alternating current type fitted in a separate
case, so that it is thoroughly portable and
may be carried on separate trucks. The
cases are unique in construction, consisting
of a substantial wooden frame or base, so
to speak, which is covered both on the in-
side and outside with a 1-16 inch layer of
gray sheet fiber. This is glued to the wood
under hydraulic pressure. The cabinets are
protected by hard fiber angle strips riveted
on and further protected froin damage by
iron bumpers at the corners.

hie apparatus, such as volt-meters, am-
meters and hot wire meter, as well as trans-
mitting inductance control handles, etc., are
all mounted on the micarta panel. The
quenched spark gap of special design, per-
ceived at the base of the panel, is cooled
by a small electric fan placed behind it. so
as to blow a draft of air directly over the
gap. The gap plates rest in micarta guides.
Their sparking surface. which is at the cen-
ter, is of pure silver. This surface meas-
ures 3-64 of an inch in thickness, with a
diameter somewhat larger than that of the
metal plates supporting them and on which
they are soldered. The silver is then spun
over and riveted down.

Le varied as required for dif-
ferent strengths of signals by
means of an adjusting screw at
the back of the receiver case. The receiving
set is a beautiful piece of apparatus, which
includes a Pyron detector. The primary coil
of the loose coupler is wound with 170 turns
of No. 22 enameled copper wire,

dth to devise the apparatus shown here-
with.

The old type of inductive coupler was
adjusted in steps, which did not give very
close tuning, and the presence of large
amounts of unused wire created the buga-
boo of all previous tuning apparatus, name-
ly, “dead-end” effects, which absorb con-
siderable energy and destroy the efficiency
of the apparatus. To offset the above de-
fecis it was the gencral practise to use
variable condensers to secure accurate tun-
ing, and imany complicated switches- were
devised to prevent the dead-ends. The
coupler illustrated herewith cdoes not re-
quire any taps or variable condensers, all
the wire on same heing in use at all times.
A brief resume of the principle of this in-
strument will not he out of place,

The primary cousists of two coils, one
permanently fixed in the box, shown in the
illustration, and the movable one shown at
the left. These two coils are wound to
have an equal amount of inductance, but
in opposite directions, so that when the
movable coil is slid entirely into the fixed
coil the sum of their inductances will be
zero, hecause they oppose and counteract
each other.

The same principle is used in the con-
struction of the secondary, which consists
of two coils shown protruding from the
end of the box to the right. These coils
also have the same amount of inductance,
and they also counterbalance each other
when the inner coil is entirely within the
outer coil. It will be apparent that when
withdrawing the inner coil the exact balance
of the two inductances is upset and the
circuit will possess an inductance depending
upon the relation of the two coils. By this
simple means it is possible to adjust the
active inductance in either circuit, thus

divided up into two sections, one
of 10 turns and one of 150 turns.
These are suitably connected up
to switches, so that any combina-
tion of turns, from one to maxi-
mum, may be obtained rapidly:
The whole receiving set is in-
stalled in an oak cabinet with
hard rubber top and end. upon
which the switch points are
mounted. It also contains a se-
ries condenser for short wave
lengths, but which unit is nor-
mally short-circuited by a special
switch. The secondary is also
adjustable as to the inductance.
and as it slides out of the primary
cabinet its graduated tubmlar
covering indicates the percent-

5]

age of coupling. Photo courtesy

Wireless Specialty Apparatus Co. New Loose Coupler, Adjusted Without Sliders or Switches.

A NOVEL RADIO INDUCTIVE
TUNER.

Since the introduction of the loose coup-
ler there have been few, if any, radical
changes in the desigh of same. The change
from sliders to tapped coils was so slight
as to make very little improvement, so it
remained for a radio engineer of a later
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doing away with all taps or sliders.
The secondary coils may be moved inside
of the primary coils, so that by varying the
inductance relation between the two sets it
is possible to vary the coupling.
The many advantages of this apparatus
will now be readily understood, for it gives
(Continued on page 667.)
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NEW ELECTROLYTIC INTERRUP-
TER ELECTRODE,

An improved form of positive electrode
or anode for electrolytic interrupters has
been perfected by a well-known New York
experimental supply house. The tube is
shown in the illustration herewith. [t con-
sists primarily of a specially designed por-
celain tube, which earries a thread at its
upper end, intended to screw into a porce-
lain cover. A metal rod made of a special
alloy passes down through the interior of
the tube, and the point of same protrudes
through a small orifice slightly larger than
the rod at the base of the tube proper, as
perceived. The metal wire point resis on
a porcelain bridge, as illustration portrays,
so that excessive current will not be drawn.
Any electrolyte which may find its way
into the interior of the tube by working in
around the inetal rod will be ejected
through three small perforations in the wall
of the tube just above the porcelain skirt
formed on the tube about two-thirds of the
way up, as perceived.

It is claimed that this marks a great ad-
vance in the design of such devices and
actual laboratory tests have demonstrated
that for operating wireless coils, X-ray
coils and open core transformers up to one
kilowatt capacity there is nothing superior
to it. It will work on either A. C. or D. C,
circuits at 110 or 220 volts potential and
on any frequency. The key may be held
dowwn for periods of one-half hour or more
and the interrupter will work regularly and
without undue overheating. An interesting
point is found in the fact that the lower
end of the rod during operation wears
away to a perfect sharp point. The rod
which is consumed slowly in operation is
fed down autoinatieally by gravity. It of-
fers a practical solution of the power trans-
forming problem constantly confronting the
wireless and electrical experimenter, espe-
cially where he desires to utilize the com-
mercial power circuits to operate his spark

Interrupter
Recently Brought Out.

Improved
Electrode
The Metal Rod Cannot Drop
Through the Tube, Owing to a Por-
celain “Bridge’” Formed as Shown.

Electrolytic

coils and the like, and where he desires to
utilize direet current on an opcen core trans-
former. Such interrupters are not adapted
for operation with closed core transformers.

THE ELECTRICAL EXPERIMENTER

AN UNDAMPED WAVER.

A great deal of speculation has been
made during the past two years by the ma-
jority of amateurs in regard to the recep-
tion of undamped waves emitted by the
powerful radio stations about the globe;
practically all the long distance transmis-
sion records have been accomplished only
by the use of undamped waves.

The ordinary radio receiver is deaf, so to
speak, to the undamped waves, so other ap-
paratus had to be developed to receive
them. Although various detector devices
have hecn invented for this purpose, none
have proved superior to the osciliating
audion detector. This produces ‘heats”
which are created by the use of properly
designed inductances and condensers linked
up to the audion eircuit.

One of the latest receivers for undamped
waves which employs the audion as a gen-
erator of “beats” is herewith illustrated. A
large loose coupler is seen resting on top of
the cabinet. The case contains four vari-
able condensers which are provided with
long insulating handles, the pointers of
which move across the dials on the face of
the instrument, as pereeived in the illustra-
tion. The purpose of these handles is to
prevent capacity effects due to the opera-
tor's body. The eabinet also contains the
necessary mductances, the values of which

629

can he changed by means of the jack and
plug system ; the jacks being located on the
front of the board, as can be clearly seen
in the illustration.

With the loose coupler herewith shown
in connection with the variable condensers,

New Loose Coupler and Variable Condenser
Cabinet Known as an *“Undamped Waver,”
and Intended Especially for Receiving Con=
tinuous Wave Signals.

wave lengths up to 15.000 meters can be
readily obtained.

OVER-ALL EFFICIENCY IN RADIO
TRANSMITTING STATIONS.

Several very vital figures are given in
Dr. J. A. Fleming's new treatise, entitled
“The Wireless Telegraphist’s Pocket Book.”
We reproduce herewith an interesting
chart as there given, covering the various
losses in the apparatus constituting a typi-
cal transmitting set of the spark gap type.
Tt is pointed out in the treatment of this
subjeet to Dr. Fleming that, while these
values as herc reiterate] are of consider-

waves. ‘Claims have been made for much
higher efficiency in such apparatus, partie-
ularly for gquenched spark sets when this
value has been mentioned as reaching 75
per cent.,, but these claims have not been
substantiated. This acknowledged authori-
ty points out that it is probably correct to
say that the properly designed quenched
spark transmitter’s efficieney gy reaeh a
figure of 50 per eent.

He believes that it will not be far wrong
to consider that 1.: a fairly good, modern

EFFICIENCY CHART FOR U. C. L. RADIOTELEGRAPHIC EXPZIRIMENTAL PLANT,

WITH 5mm.

SPARK CGAP

(From tests by Dr, [. A. Fleming, at University College, London.)

Rotary input,
2620 watts

Rotary cutput,
1481 |Watts

Rotary losses

Rotary efficiency=
1139 watts 574

]

Transmission losses,

1 watts BOO watts

Transformer input,

Choking coil losses,

Choker efficiency=
610 watts 57%

]

Delivered to con=
denser, 445 watts

Primary oscillation circuit

losses, 351 watts 94 watts

Antenna resistance losses,
watts

Transformer resistance
losses, 302 watts

Delivered to antenna,

ransformer effici=

ency=56%

Transformeriron
losses, 53 watts

Oscillation generator
efficien~y=21%

|
Radiation,

Antenna efficiency=:
78 watts 837

Efficiencyfrom trans-
former intake to
radiation=10%

able value as an over-all consideration,
in respect to the over-all efficiency of mod-
ern transmitting sets, utilizing quenched
spark gaps, ete., it may be a great deal
higher. In comparing the power radiated,
viz., T8 watts, with the power given to the
step-up transformer, i. e, 800 watts, it is
seen that for this particular transmitter the
over-all efficiency is but 10 per cent, ap-
proximately. In the case of a well-designed
spark transmitter the over-all efficiency
might be raised to from 20 to 25 per cent.;
that is to say, that almost one-quarter of
the power given to the step-up or exciting
transformer would be radiated as electrie
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type spark transmitter, with quenched spark
gap or gap equipped with an air blast,
the power radiated from the antenna can
be as much as 20 or 25 per cent. of that
given to the exciting transformer, but it is
not usual to find such high values as these.
In order to realize such radio transmitter
efficiency, however, great attention must be
paid to the construction details of the con-
densers and also to those of the primary
oscillation circuit and of the spark gap, as
well as to the earth connection proper and
to the construction of the antenna, in order
to avoid undue resistance losses in these
most vital parts of such a station.

S

——
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The Evolution of Wireless Telegraphy

wires has been an interesting one

Since the earliest.dawn of reason man
has found it absol’utefy necessary to transmit
important intelligence through space. Iar-
ticularly in casc of war Dbetween the vari-
ous tribes quick mtercommunication was
desirable. As the ileetest runiner, as well
as the speediest rider. were soon found
wanting, methods were naturally sought to
outdistance both. In the illustrations here
chserved we have cndeavored to show the
principal modes of signaling without wires
utilized in the various stages of the world’s
history.

Perhaps one of the first mentions is made
in the Bible, when the Israelites were led
out of Egvpt and through the wilderness
by a doud of smoke by day and a pillar
of fire by night. Possibly one of the first
methods of signaling across an appreciable
distance of a few miles was that involving
thie use of fires kindled on the hilltops or
other promontories as depicted in Fig. 1.
In this way it was (uite possible to com-
municate intelligence accuratelv, although
not very rapidly. to he sure. This scheme
was lirst used in very ancient times.

The method of signaling shown at Fig. 2
is that employed at quite an early date. but
notably by the North American Indians.
This consisted in building a fire on a hill
or mountain whenever possible, so that a
column of smoke or a series of smoke
putls, could he sent up, and m this way
communication was established between
tribes. It was this method that was often
utilized by the Indians when making war
on the white settlers in America. The
fire was made to smoulder by the use of
wet sticks or leaves. The Indians were
quite proficient in making fires producing a
prodigious amount of smoke, which could
he seen for various distances, depending.
of course, upon the height of the hill upon
which the fire was built, but a range of
tenn to fifteen miles was undoubtedly com-
mon in those davs with this method of
wireless conumunication,

Fig. U illustrates a little known vet very
effective method of transmitting intelli-
cence, which is attributed to certain tribes
of Indians in South America: it has becn
described by returning explorers at dif-
ferent times. It may be expressed briefly
s “drum beating.” but the drum is no or-
dinary one. It consists of a hollow log.
or a log made so by burning out the
interior. Over the end of same is stretched
the hide of an animal, which is pulled very
tightly and bound by thongs. The log is
then suspended, as perceived in the illustra-
tion, so as to exert the maximum resonat-
ing effect as the signaler beats the head of
of the drum with a stick provided with a
wooden head, or in some cases with a stick
having at its extremity a ball formed from
a picce of hide and loaded with a round
stonc. \We have been credibly informed
that this method is in successful use at
present, messages being actually transmitted
(using relay stations) over a distance of
300 miles almost every day.

Wigwagging is still in use to a great ex-
tent throughout the world, especially in the
army and navy, where it has proved in-
valuable in many instances. This mode of
nrrnalmg, which usually consists of wag-
ging a flag or semaphore arm in different
positions, representing the various letters
of the alphahet, was emploved at qurte an
early date. The illustration at Fig. 4
the semaphore arm as made use of for
sending such signals over great distances.
In the wonderful campaign of XNapoleon
carried out through France, Germany and
Russia numerous messages were trans-

TIIE evolution of signaling without

shows .

mitted without wires in this way. In one
case, it is said, that such a message was
transmitted i a few hours’ time from
Moscow to Paris. Of course, this distance
was not negotiated by one semaphore only,
but the message was relayed from signal
station to signal station, much in the same
way as wireless messages are relaved now
from ship to ship or from oue ship to an-
other and thence to shore, etc.

It is quite surprising how well sounds
are carried through the carth itself, espe-
cially in rocky soil. Signals were trans-
mitted in this way at quite an early date.
At Fig. 5 the Indians are scen making use
of this method of intercommunication. The
scout, for imnstance, tapped a rock. parnally
buried in the ground, with another stone.
At a surprisingly long distance away this
sound could be heard by the Indians, whose
hearing was extremely sensitive, by placmrr
the ear to the rocky ground. Times with-
out number the approach of men on horse-
back was heard in this way hy the Indians,
so that it was often very diificult for the
Uniied States troopers to conduct any-
thing like regular warfare, as the savages
would hear them coming several miles away
and thus he able to circumnavigate them, or
gct to some little known hiding place.

A mode of signaling known to most of
us. but one which dates back to the days
of the first locomotive, i1s that making use
of several distinet blasts of the steam
whistle as portrayed in Fig. 6. Engincers
to-day use this scheme for calling train
rews and also for communication with
other trains. Onme, two and three blasts of
the whistle have different meanings as-
signed to them, etc. Locomotive whistles
are often used for a signal of distress when
the engine happens to be located near a
large fire or when a wreck has occurred.
In the latter case the whistle is usually
tied down, so as to blow steadily until help
comes, but at other times it 1s intermit-
ently tooted.

Signaling wirelessly by means of a re-
flected ray of suulight, is illustrated at Fig.
7. This method makes use of an instru-
ment known as the Heliograph. It has
Leen adopted Ly practically all army signal
corps. This arrangement may be utilized
without the ail of sunlight, wherever a
sufficiently strong source of illumination is
available, such as that produced b acety-
lene or clectric light. Sonie of the army
searchlights now built are provided with a
shutter arrangement, similar to that fitted
n the heliograph, so that long and short
flashes of light may he sent out correspond-
ing to the dots and dashes of the Morse
telegraph code. Rapid signaling is thus ac-
complished, as it is possible to manipulate
the heliograph shutter as speedily as the
common telegraph key and sounder. A
probable range for such devices as this
may he put (10\\ u as three to four miles or-
dinarily. but in most cases it is used for
establishing communication betwcen dif-
ferent signal squads or army nosts at
shorter distances.  Signaling by this
method can, of course, be carried on over
a considerable range, and the more power-
ful the searchlight or other source of il-
lumination utilized the greater the range.

\Ve come now to the final method of sig-
naling covered by this article on the evolu-
tion of wircless telegraphy, which is in-
dicated at Fig. 8. As is well known, for
this method of intercommunication there
is invariably utilized a large size antenna
or aerial. consisting of a number of wires
supported by highly elevated masts. The
illustration herewith shows roughly the
appearance of the trans-Atlantic wireless
telegraph station of the Marconi company
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located at Wellfleet, Mass. This method of
signaling without wires has entirely tran-
scended the dreams of wireless teleg-
raphy entertained vaguely by the great
scientists and cnginecrs of even two dec-
ades ago. \Wireless telegraphy in a practical
sense and for commercial requirements has
only been a reality since the year 1900,
but to-day it has been developed to such
an extent, involving the use of very high
powered stations, that wireless messages
may rcadily be propagated over such dis-
tances as 5,000 miles. This is mentioned
to show what has been really accomplished,
but this is freak work, Generally speak-
ing, common ranges for moderate long dis-
tance radio telegraphy 1s 2,500 to 3,000
miles. There are a fcw stations working
over such distances as 4,000 miles. Mar-
velous indeed has been the onward and
triumphant march of science in the realm
of intelligence transmission. Where and
when will these wonders of science stop?

VIA “SAYVILLE” TO BERLIN.

The Telefunken station at Sayville, L. 1.,
is one of the most powerful i1 the world,
flashing messages nearly 4,000 miles direct
to Nauen, necar Berlin.

Located near the ocean and dropped in a
mosquito-infested field, the great Tele-
funken station sprawls over 100 acres. A
mile away it looks like a huge spider web,
with all its slim poles reaching into the
air, interlaced with slender wires. At the
gate a watchman is on guard, and all along
the way to the building are posted danger
signs.

The little low building is rigged on every
side with towering poles—antennae as they
are called. Five hundred feet high they
stand—almost as tall as the Washington
monument. From these wires radiate the
electric waves that leap across space to
Germany. Great blocks of cement, big as
corucribs, are set in the ground and to
them are anchored the guywires.

Inside the low, one-story building, squat-
ting at the foot of the towers, are 18 men
working. Fourteen of these are censors
for the United States Government, as for
several months the navy has been in control
of the Sayville station. Every message
must be sent through them and received
througlh them. The Telefunken employes
operate the plant, but all messages have to
be submitted to the Government censors.

The message is flashed across the Atlan-
tic at the ratc of 25 words a minute, but in
case of necessity it can go up to 40. The
messages go to a small town near 'Berlin
called Nauen, where tliey are placed on a
land wire and forwarded to the capital
The charge for sending a message to Ger-
many is 53 cents a word from anywhere
near New York. The 3 cents is the
price of the land wire to get it to Sayville.

As soon as the key is touched in America
the message is in Germany, the time oc-
cupied in crossing being only the fraction
of a second. In fact, the message could
go around the world seven times in a
second.

Every message is censored before it goes
out. A Government officer sits there with
a blue pencil and if he suspects the message
has another meaning than what is on its
face he returns it to the sender; or he
may paraphrase its meaning, saying the
same thing in different words, which would
of course upset the code message, if it con-
tained one.

On an average 100 messages a day go
out of Sayville for Berlin. Most of these

(Continwed on page 670.)
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The Reception of Long Damped and Undamped Waves’

LTHOUGH it is not generally known
A there are at least three stations in
this section of the country (Philadel-
phia, Pa.) now using undamnped waves for

transmission. 1Two of these stations gen-
brvshes
Geor /r/,'ee’// ./
© . ]
Jpring bres
Reguiar cormmuilelor
rig.l fig.2 @

Figs. 1 and 2. Two Forms of “Tikker” for Re~
ceiving Undamped Waves.

erate the undamped waves with the oscil-

lating arc; while the third makes use of a

high frequeucy generator.

In the ordinary spark station two fre-
quencies arc used, one being the radio fre-
quency which determines the wave length
and the other the audio frequency which is
produced by the rotary or quenched spark
gap, and this determines the pitch of the
spark as heard at the receiving station.

In an undamped wave transmitting sta-
tion there should be no audio or spark fre-
quency, as the oscillations which determine
the wave length are generated by a high
frequency generator of 50,000 cycles or
more, or by an osciltating arc which i1s more
or less silent in operatiou.

When an undamped wave is tuned in at
the receiving station and an ordinary crys-
tal detector uscd there should be no sound
in the telephone receivers, as the radio fre-
quency is entirely too high for the human
ear. There are exceptions, however, for we
can plainly hear the Tuckerton station with
a crystal detector, even though they use the
high frequency generator; and not only do
we hear the actual sending, but we can also
hear the reversed sending caused by the
compensating wave, aie to the manner in
which the key is shunted around a few
turns of the helix. lowever, the signals
received in this manner are very faint, com-
pared to the great strengtlt of the signals
when a tikker is used.

In order to lower the frequency of the
current set up by the undamped waves; or,
in other words to produce an audible fre—
nency, it is necessary to break up the in-
foming current at the receiving station.

This may Dbe accomplished in two ways:
Firstiby®the use of a tikker, which consists

I/’/Mer confocls
/1 W

;5/1
buzzery lpsvloted

ary cels,

| 7.3 @

Fig. 3. “Tikker" Made Qut of Ordinary Buzzer.

in its s:mplest form of a rotating gear
wheel with a spring held against the teeth;
the pitch of the signal being determined by

*Paper presented before the Wireless Association
of Pennsylvania, Sept. 24, 1915.

By Thomas Appleby

the speed of the tikker wheel (Fig. 1).

Another form of tikker would consist of
a revolving commutator, such as is used on
small motors, with two copper brushes bear-
ing on the sections and arranged so that
the circuit is constantly made and broken
by the passing sections of the commutator
(%ig. 2). The abscnce of .aoise in this form
of tikker makes it more desirable than the
first. An ordinary eleciric buzzer may be
provided with an extra set of contacts well
insulated from the buzzer itself and used as
a ticker (Fig. 3). All of these break up
the incoming signals into a lower or audible
number of vibrations, which can be easily
heard in the receivers.

It is not absolutely necessary to use a
crysiat detector along with the tikker, bat
is advisable, as the signals come in much
louder.

The circuits for use with the tikker and

A 7ikhker can be used
in elther place S
(e

/

O
“

——
7 ]
—

f1g. 4

Hook=Up for Poulsen *Tikker” in Re=
ceiving Circuit.

detector are similar to the ordinary receiv-

ing circuits. The tikker may be connected

in various places in the detector circuit with

uearly equal results. It operates satisfac-

torily when in series with the detector, in

Fig. 4.

odyne effect. 'We set up oscillations in the
receiving circuit which are slightly different
in number than those of the incoming wave.
The result is “beats,” and the nearer we
make our frequency to the incoming fre-

_E 34 i2'long funng coil woynd

iy
2 Sheers 7 -
Tl 254" (

Fig 6

100.000 frég.
\/ |
93000 freg

Beal \or s000/freg.
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N

rg 5 @

Fig. 5. Demonstrating How “Beats” Are Pro=
duced by Two Slightly Differing Oscillators
in a Common Circuit.

series with the ’phones, across the stopping
condenser, across the variable condenser, or
even shunted around the secondary coil.

The second method of lowering the un-
damped wave frequency is by means of the
heterodyne effect, as discovered by Prof.
R. A, Fessenden

When two piano strings are tuned to
sllghtly different tones, a third tone, or
“beat,” as it is called, will be heard. The
piano tuner does not listen to the tone of
the strings when tuning a piano, but listens
for the “beats,” which occur when the two
strings are slightly out of tune. The nearer
the two strings approach the same tone, the
slower or lower the beats become. When
the strings are consnderabl; out of tune, the
Leats are very rapid and produce a high
tone of their own.

In much the same manner we produce
“peats” in the receiving circuit. The pro-
duction of these “beats” is called the deter-

www.americanradiohistorv.com
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Oscillating Audion Circuits.

quency the lower we will make the tone of
our “beats.,” If the incoming frequency is
100,000 per second, and we generate 99,000
oscillations per second in our receiving cir-
cuit; the difference between the two, or
1,000, would be the frequency or tone of the
beats (see Fig. 5). This would sound like
the whistle of 1,000 sparks per second, as
produced by the aOO-cycIe quenched gap.

Oscillations may be set up in the receiv-
ing circuit by means of a near-by oscillating
arc, or by use of an oscillating audion as
used in the ultraaudion or Armstrong cir-
cuits (see Figs. 6 and 7).

Tuckerton station (W.G.G.) makes use
of a high frequency alternator and some-
times the arc for generating undamped
waves. Sayville now uses the oscillating
arc and Arlington also uses the oscillating
arc at times to work with NBA.

Tuckerton can be heard on about 8,500
meters wave length; Sayville is on about
9,000, and Arlington on about 5,000 to 7,000
meters, considering undamped waves.

Tuckerton and Sayville work between 7
p.m. and 2 to 8 a. m.; as a rule, they work
for about one hour each, Tuckerton shut-
ting down while Sayville is working, and
vice versa. Arlington tr.nsmits at times
durmg the evening, and often during the
day time.

We have received all these stations on
our 300-foot, two wire aerial, in West Phil-
adelphia, although at present we only use
half of this length, or 150 feet. The load-
ing coil in series with an ordinary loose
coupler consists of a tube four inches in
diameter and 12 inches long, wound with
No. 24 B. & S. enameled wire. A 43 plate
variable condenser is shunted around both
&he loading and loose coupler primary coil.
n the detector circuit we use a 43 plate

variable condenser across the secondary

7h )
: ) 4004”37/7/

=

_J_ 2-5/).95/5 ///1 o
i £79.7 @

2
RS

i

~~Rheos.

Second Form .of Oscillating Audion
Circuit.

which is wound with No. 30 B. & S. silk-

covered wire. We found, however, that the

43 plate condenser was unnecessary in the

detector circuit and when removed the sig-

nals could be tuned in just as strong, pro-

Fig, 7.
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vided tight coupling was used, Of course
we do not receive efficiently with this ar-
rangement, as the aerial is not balanced for
these waves, but simply oscillates, due to

\ sz 'loaa’ﬁ,by o

OPOTSW ic

~ £7.8

Fig. 8. Hook-Up for Reception of Undamped
Wa\ es with “Tikker,” Including Load-~
ing Coil Cut-Out Switch.
forced oscillations, and scts the loading coil
loose coupler primary coil and shunted con-
denser circuit (which is actually tuned to
the desired wave length) oscillating. The
detector circuit also probably oscillates, due
to forced oscillations from the primary c¢ir-

cuit (sce Fig. 8).

We are now constructing the proper load-
ing coils to load up all lhe circuits until we
have resonance. The above arrangement is
so simple and can be secured with such lit-
tle additional apparatus that the average
amateur will probably be inclined to give it
a trial. The signals from Tuckerton, Say-
ville and Arlington are strong, but when
resonance is sccured they will be many
times stronger.

We are also constructing some loading
coils for use in receiving the foreign sta-
tions working on as high as 20,000 meters.
Petrograd, Russia, is said to use 20,000 me-
ter waves, as are some others. One of the
new Marconi stations in New Jersey can be
heard testing some evenings on 18,000 me-
ters. They use an audio-frequency or spark
system and the crystal detector is all that is
necessary. A wireless authority in New
York City, and another in Washington,
claims that the 20,000-meter foreign stations
can be easily received on a 150- foot amateur
aerial, and to the experimenter who has
tired of listening to the ordinary short
wave stations the writer would advise that
he get busy and tune in the long wave sta-
tions, especially the undamped waves.

THE GROUND LEAD AND
ITS PROPER USE

By Electron. o
Not one radio amateur in a hundred .

Fig. 2. Diagram of Ground Switch Change-Over

for Radio Receiving Set.

aware of the possibilities of increasing his
range that le in his ground lead, It may

be properly insulated and grounded. yet
they overlook the benefits that may result
from1 a lttle time and energy spent in
making the few changes suggested in there
short paragraphs.

First we will consider its length; the
shorter 1t is the ligher the amperage that
is induced in the secondary circuit, and,
correspondingly, the longer it is—within a
certain limit—the higher the voltage in the
secondary circuit.

Just why this is will be apparent by
glancing at Fig. 1, which shows roughly
dlagranunatmally the voltage and amperage
characteristics in the open aerial circuit.
We will consider a vertical aerial sct into
oscillation by an incoming wave. When
this aerial is swinging in resonance with
the incoming wave the induced voltage is
greatest at the top and lowest at the bot-
tom or ground connection, Hence, ac-
cording to Ohm’s law, the reverse is true
of the current, which is lowest at the top
of the aerial and maximum at the ground.

Going one step further, imagine the re-
ceiving set connected in at a point in the
circuit indicated at A (Fig. 1). The cur-

ﬂ/cm Va/fJ

Current curve
4

X4

Voltags curve

=E'I"-'I-"’I """"
Fr 7 = o o Jo 40
g T Micro-amperes @
Fig. 1. Approximat2s Graphical Relation of Cur=

rent and Voltage in Antenna.

rent here has ~ ¢ mparatively large ampere
value and a comparatively small voltage
valvz, therefore amperage predominates in
the energy induced in the detector circuit.
lis condition is best for detectors acting
on the thermo-electric principle, such as
galena, and the signals will of course De
comparatively loud.

The opposite tends to be the case when
the set is connected at a point in the cir-
cuit indicated at B. Here the voltage pre-
dominates and the voltage in the detector
circuit will be higher than in the previous
case. These conditions arc ideal for sets
utilizing the audion. for instance.

The above explains the theory, and now
we will consider the application of these
effects to practise. It is practically impos-
sible to  change the connections as men-
tioned in the foregoing, but two alterna-
tives remain.

One method (A) that can be utilized to
good effect is to install two ground leads.
with a switch to change from one to the
other. One of these leads should run as
straight as possible to the ground connec-
tion and the other should possess an in-
ductance, which may consist of about 75
turns of No. 24 C. C. magnet wire wound
on a core 4 inches in diameter.

The other method (B) is to install a
D. P. D. T. switch to enable one to throw
the load coil from the aerial to the ground

www.americanradiohistorv.com
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A SIMPLE VARIABLE CONDENSER,
SWITCH.

The following is the descripiion of g,
variable condenser switch which will woﬂl
on either sending or receiving types.

)
Unigue Switching Scheme for Adjustable Con “
denser,

i3

plates are arranged as shown 1 the dla"i
gram and are conuected to four two-poing
switches. The condenser plates can be o !
tinfoil, separated by paraffin paper for re ”
ceiving or put on glass with some shellac
for sending types. The whole should I !
placed in a box, with the switches outmdh"
in any convenient place. One more two'
point switch and 32 more plates can b
added and the capacity is doubled. Al

Care should be taken not to put all th: |
switches to the right, as it will short-circuil
the other instruments.

Contributed by C. J. FITCH. +

A TUBULAR VARIABLE CON' !r
DENSE

This condenser may be constructed al .|
most entirely of parts to be found abou
the average amateur workshop. The dii}
mensions may be varied to suit conditions
but the author has found the following
dimensions most satisfactory: Length o
outer tube, 8% inches; diameter of oute: |
tube, 4 inches; length of inner tube, 5% i
inches; diameter of inner tube, 3% inches

A wire soldered to the bottom make !
connection with the outer tube, while con-
nection with the inner one is made br!
means of a slider of phosphor bronze’
which presses on the brass roed as shown it
the illustration. !

A layer of Empire cloth, or oiled ]mcn |
is secured around the inner cylinder by :
thin coating of shellac, or, betfer. beeswax f

The uprights are composed of oak andg'
finished with shellac. The base 1s bes'
made of slate. This instrument possesse;
great ease of admstment, and there is ndgs
possibility of 2 short circuit.

Contributed by l..
EARL E. NEWLIN.

Grooke furned ovf in lofhe,

Home=Made Tubular Variable Condenser.

mineral detectors it is unnecessary to hav

two leads, and if audions are used ex !
clusively connect the load coil in the groum.
lcad permanently.

The diagrams appended show the con"
nections of the switches for the use
those who use both the audion and mineraf
detectors as receptors.

lead. Tt is understood if you only usi
]
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pFFICIAL LIST OF LICENSED RADIO AMATEURS NOT TO APPEAR IN ANNUAL GOVERNMENT CALL BOOK
TILL SEPTEMBER, 191s.

L_

Amateur Radio Stations Licensed by the Bureau of Navigation During the Month of November, 1915. (Continued.)
SECOND DISTKICT. - EIGHTH DISTRICT.
iC8‘;1l|all. | > Owner of station, Location of siation. 5111320\‘:5;%' _sig?]al. - 7Owner of station, Location of station. kilpg\:v;rts.
HR Summerville, Chris. ... 1]ones Pl Yonl;ers. N. Y., 1 S8HL Blake, F. Bo.....vuven. Cattaraugus, N. Y., 5
1S Tcets, Albert §........ Hillside Ave., Peekskill, N. Y. +D 8uj Boardman, Thos. I1..../813 Lincoln Ave., I'ort Huron, M:ch .5
217 Weller, William W.... 982 Linton Ave, New York, N, : 8CN Burton, James F....... 345 Whitman Ave Bloomsburg, Pa 1
8iU Eaton, Floyd W,- asma s 1901 Milton Ave., Holvay Nir Vetnel e D
TUIRD PISTRICT. 8PE Fisher, George C......|546 Utah St., Toledo, Chio......... 5
3kR Anderson, Rich’d J.... 2510 26th St.,, N. Wildwood, N. J...j 5 8MZ Goodrich, Ilarry ......|443 North Ave., Girard, Ohio. . 1
AIC Auli, Arthur K...0....[1152 Columbia Ave,, Balri_more, AMd. oD sVU Kane, Wm, C, Jr...... 221 Reservoir Ave Rochester, N.Y, .5
KS ernhard William .... 2119 Fairmount Ave Baltimore, Md,; o) 8AMD | Koch, Frank .......... 3402 Highland Avc, Cincinnati, Q.. 5
KH Don Dosco lnsmute 507 8 9th St., Phllaclelphia. Bat e 5 8GO I\ohmlz. Harvey F.....|104 Maple Ave., I’lymouth, Mich.. .5
KT Elder, Luciu. W.......[407 Wayne . \ve., Wayne, Pa....... | 5 8JG Lord, Harry R, ..... 531 Beach Ave., Camlridge Spgs, Pa. 1
LX Geiglein, Hewy S...../2583 W, Fa ette 'S, Paliimore, Md.| 1 30w Mitchell, Edward II....[539 Main Si., I‘mdlay, VG S 5
MK Griscom, bawuel B.... 32 Walaut Salem, N. J......... .5 sLO |\ahrmg Franklin ...,.|52 Foster Ave, Norwalk, Ohio.. B
KV MeDowell, A, P, Jr....[41 Car penter St Plu]ade]plua, I'a..| .5 8Tl Newbold, James L......|111 Orchard St., Solvay, N. YA o 1 .5
KwW 1Mehrmg ‘Ch rles, Jr .1 414 Reily St Harrlsburg Pa.. 1 .5 ST Nichols, Raymond B.. Cattaraugus, No Ya.arsns:ssarnoh s 5
LV Podemski, Paut .. ...,. 1602 Deulah SI FPhilardelphia, Pa... .5 | SMK Vonderhaar, Elljott .../123 Valencia Ave., Cincinnati, Ohio. .5
LI | Samaha, Edv ard F....i2 Oriental St -, Atlantic Cuy, N. J..0 N 8V Ziska, Alfred ........[7704 Brinsmade Ave., Cleveland, O. ]| .5
FOURTH DISTIRICT,
X {Dreck, Charles ........ {50 Logan Ave., Atlanta, Ga......... NINTH DISTRICT.
FIFTH DISTRICT. g'{}’(l;a Bie:h_aich, Wéarncr E ... 655 ISI I])elawgre \1}\1‘8 \Illl‘:w:-g:[nltlkce 1 .
- ne [ s & : T o I3 h Coquilette, Glenn .« 127 Hutchins St oodstoc D
BL | Stownt, Rave .00 Phneville, Ta oo Teas 1" | 9WN |Ferdinand, Harry B.11315 School, St, Rockford, Iil. .../l 3
i 9K B Forbes, lenry C...... 3532 1lth Ave, S. ancapolls o0 )
SIXTIi DISTRICT—N One, aWO0 Garrett, Sherman ..... 504 W. Wash. St., Champaign, Ill.. 1
SEVENTH DISTRICT. vl Delley, Bugene V. s e e | il W’ .\.I?.I’.l?.{\.v.e.'. Indepcndence 5
“H Adams, Alfrc! L...... Silverton. Orel rwwmi sl o vl 5 91P Nell, Edward, Jr...... 2023 Ta]bott St., Indianapolis, Ind.. 5
al Cavender, Howard M... 511 Terry Ave., Seattle, Wash...... [ .5 91G Reeder Vern Ae..... /2705 Ilighland Pl , Indianapolis, Ind. 1
C Cook, Richarl I.......[324 N. I St Tacoma Wash....... 1 9SV Ruzek, Oscar E........ Flat Rock, Mich. ..........covuuunn 5!
‘K Gale, Charles W....... 111 E. 48h St., Portland, Ore.. 5 OWM | Smith, Stanley ..... .+ 1552 E. 6lst St., Chicago, Ill........ 5
LaYs Kraft, Vincent I.......[4745 11th Ave., l\ E., Scatllc, W ash 1 9IM Smnn, Wallace W..... 13 Fastover Park, Louisville, 1565 £ 10 1
IN Nelson, Mikho «.cve.n Deep River, Wash, o.....oovuns.nn o aW]J Struver, Harold W..../1218 Lafayettc St., Wayne, Ind.. I
.D Noel, Lionel S.. .«.|Spnohomish, Wash, ................ 5 aC: Taferl Electric Co..... 236 W. Jefferson ‘nt Louisvi!le, Ky. 1
O O'Dell, Charizs N s 76836 Stroud Ave., Seattle, Wasl, . 5 9TV Teetor, Macy O.,.... . Hagerstown, Ind. . .. ............ 5
¥0 Rasmussen, \iggo P... 1215 Hudsn St,Pt Townsend, W ash. 5 9WK | Thomas, Carroll W..... 746 16th Sf. Milwaukee. Wis. 5
YW Willis, Cecil D.vuennnt 1216 Columbia St., Seattle, Wash.. . 5 9FY Zimmerman, Clinton J.. 117 S. Washington St., Buquoin, Ili 1

Norz—llereafter, :ll power will be stated in kilowalts instead of watts. All stations using power up to and including 500 watts will be rated as .5 kilowatt

ions; all stations using power above 2 watts up to and including 1,000 walts will be rated as 1 kilowatt stations,

lio Stations of the L nited States, 1916 edition.

This will be carried out in the List of

— -
Amate ar Radio Statxons L1censed by the Bureau of Nav1gat10n Durmg the Month of December, 1915.
FIRST DISTRICI. SECOND DISTRICT.
all - X } Power Call | Power
ignal Owner of -ation. Location of station. kilowatts. signal Owner of station. Location of station. Lilowatts,
1] Allen, Georgc i .| 1} Bacon $t., Waltham, Mass... q .5 2G0O Mulligan, Harry G...... 62 Chestnut St., Albany, N. Y ......, .5
W Bailey, Philip 4. ., .. .|6% Washingion St., Middletawn, Conn 1 20V Oliver, Geo. E... . ...... 511 Ave, A., Bayonne, N. J.... .. ... .5
\ Barker, Gulias D....... |19 Channing §t,, Newport, R I. 3 2jP |Prudcn. Harold M..... 142 N. 15th St., E. Orange NS .5
\Z Bates, Roger %.eennn... 184 Pinc St., Wollaston, Mass........ 1 2j1 Ruhlmann, Ernest R ...|87 W. 34th St,, Bayonne, N. J....... .5
BA Beattic, Robert......... 121 County Road Everett Mass...... .5 2KQ Schaefer, Regnell C.. ... 185 IN. 16th St., East Orange, N, J.. ]
IK Bent, Arthur 2%......... | %1 Commonwecalth Ave., Boston, Mass. .5 2]JB Smith, Clarence B., Jr...[1017 South A\e Westfield, N. J.... 1
1S Bliss, Donald H.. ... .. 12 Dean St., Attleboro, Mass.. . . . . . .3 2Uy Squire, Milford......... 122 Guion Ave., Richmond Hill, N. ¥, .5
B8 Brackett, Waler F... ... 21 Maple Si., Stoneham, Mass. . ... .5 2A0 Wak, Henty.. oo |82 17th Ave., Newark, N. T g« 5
1) Brockington, llarry G 169 Lincoln St., Laceonia, N. H.,. ... ... .5 | THIRD DISTRICT
d Burke, Henry M........|59 Chatham Road, Everett, Mass.. ... .5 o ° .
3L Campbell, Joha A....... 9 Fairlec St., Somerville, Mass.. .5 30] [Barron, John IL., Jr.....[8022 Abell Ave., Baltimore Md...... 5
ERY Carr, Albert I.......... 8 Decatur St., Worcester, Mass. . 5 3wl |Berkelcy, Kenneth H.... 3422 Center St., N. W., Wash., D. C.. ]
3T Coolikoff, Jacod. . ...... 112 Broadway, Chelsea, Mass. i OB 3A.0] Blair, C, Drcwl;y ........ 1804 Hanover Avc.y._ Richmond, Va.... .5
3C Clark, Charles Vo....... 25 Pierce Ave., Beverly, Mass. . ...... 5 3AEM IBooz, Walter Nil. i . =8k 237 W. Pine St., Wildwood, N. il )
pJ Crie, Oscar H . ........ Castine, Maine. . 5 3ADA |Hott James M......... 1011 W. Cumberland St., Phila., Pa.. 5
10 Croeby, Leslie W. ...... 12 Elmwood Read Sw ampscoll, Mass. .3 30H Bryan, John D._........ 1927 8. Salford St., Phila., Pa., ... e N
\U Donaliue, Frank J.. .32 Whittier St., Lynn, Mass.. ... .. B 3AAG ‘Carroll, Louis, Jr....... 26 S. New Jersey Av Atlantic C.N.J. .5
10 Donnelly, Gee.'ge Tt South Menden. Conn.. e 5 3WI ‘Da_rnell Aibert 1., Jr...|129 8. Penna, Ave., Atlanuc C]l’.y, J .5
Eddy, James ¢. . ....... 459 Common St., Bclmom Mass. . ... | ) 3ADL F:lhs‘, Edmund K....... Bethcs'da. Md . ae vagaswsans b P e ]
3D Eneel, Richard B.... ... 85 5t St., Medford, Mass. ... ... B 3AKE Enslin, Louis R......... 1731 N. 21st., Phila, Pa............. %}
iF Fitch, Clinton. .. ....... 22 Cottage PI., \\'atcrbury, Conn. .. .. 5 3MT Gardner, Wm.L....... .1912 N. 4th St., Harrisburg, Pa....,., .5
Frank, Louis G.. . 21 Summit Ave., Brookline, Mass 5 3RO |Gravely, Willis T....... 851 Main St., Danville, Va........... 1
1 Goularte, Manael . R. F. D., Fairhaven, Mass.. 3 3MZ Jodry, Ray S........... Quincy, Pa.eif. .. ... o0 el M d e s 1
'S Gould, Clyde §......,.. 123 Hamilton Ave., Lynn, Mass. 5 3W\WY Keller, Paul A,.,....... 13th St., and Lehigh Ave., Phila., Pa,. .5
G Graves, William S. .. .. JSunapee, N.H. .. ... ... 5 350 Kupp, Clarence L..... .. 451 Lincoln Ave., Pottstown, Pa...... 1
A Guilmette, Edvard J.... 343 Mason St., Wi oonsocket, R. 1. 5 3UB |Lamb, Roland H....... 1131 Gorsuch Avc., Baltimore, Md.... .5
i Mallett, Charle: E. .. ., 28 Norcross Ter., Lynn, Mass.. . ..... 5 304 Lentz, ArthurF........ 18 Fairview St., West Catasasqua, Pa. .5
U Hertz, Wm. F. C., J ....I537 S. Water St., New Haven, Conn. . 5 3UE |Lindauer, Herman E.... 3109 Piedmont Ave., Baltimore, Md.. .5
1 ey es., Perley yi.. ... -71 School &t., Sanford, Maine. s 3QE |Long. Perry H.,........ 133 Runnymede Ave., Wayne, Pa..... .5
Lynch, Shermz=a W. .. ... 26 Abbott $t., Beverly, Mass.. 5 3NR Maul, Gilbert E - .Chatha_m. N. J.. gprpgses mg Jp 7o .5
MecHenry, AlLert T. ... .[64 Cuteer St., Melrose, Mass.. .. ..... 3 3AA] Roehm, John A .1666 Union St., Lancaster, Pa.. ..., =
WV Mclxmnes Recoe H.,. Thomaston, Maine.. ... ............. 5 3vo Schall, John R., ..11318 Turner St.. Allentown, Pa. o .5
A Mercer, W.R. v |3t Webster St., Allston, Mass..... 5 30A Stevens, Lewis wen el | 5224 Dflance)' St., Phila., Pa......... 5
BH  [Mooradian, Avim P.. . .|144 Lawton Ave., Lynn, Mass.. ... .. 5 8AAC  |Swarte, French V. g 26 S. N. J. Ave,, Atlantic City, N, _T o
W Murray, Jame: J....... 25 Wensley St. Boston Mass....... 5 3AAY Wagncr Laurcnce E. . .!3(_)‘.)7 ;ﬁ\]lman St' Philadelphia, Pa..... .5
3 Nickerson, Ed »r \WV. ... 16 Adantic Ave., Beverly, Mass. ... . 5 30R J\\ alker, Donald R...... 532 Kohn St., Nerristown, Pa.._..... N>
3P Pope, Donalo & ....... 2 Winthrop. Danvers, Mass. ... ... ... 5 | 309 ‘Welke, Paul L.......... 39 8. Stricker St., Baltimore, Md..... .5
i {Prescott, Earle M....... 6 Lincoln St., Stoncham, Mass.. ... .. 5 3WG Worley, Robert A........ /940 Carteret Ave., Trenton, N. J..... .5
! Reid, Ralph A . ..... 8 Cedar St. Wakefield, Mass.... ... 3 FOURT! DISTRICT.
u Seibert, Leroy G... .. ... Berlin, Conm.a: .os. e oz veias ‘ 2 facz Ashley, Robert C 738 4th Ave., N., St. Petersburg, Fla..| 1
2 Sherman, Josert E......|319 Tremont St., Boston, Mass.. ... . & CVY Cooper, Frank P, 717 S. Edison St., Tampa, Fla =
‘ Simmons, Minot A...... 124 Beech St., Roslindale, Mass. ... .. & 4+DD Emory Umvcrsm .. Oxford, Georgia............ 1
N Snow, David F......... 15 Lincoln St., Arlington, Mass.. ... .. .5 1DA Fogarty, John J. . .. 707 Azeele St., Tampa, Fla... = 1
3R Stevens, Charles L...... 19)LincolnistiStoneham M asse . res 5 B4iDB Lesley, john L. ... .... 114 Hyde Park Pl., Tampa, Fla.. 5
LD Stevens, Louis W....... 304 Riverway, Boston, Mass. . ... .. -3 4DE Moore, Thomas ., Jr . 321 N. Spring St., Pensacola, Flé.. s .5
BE ‘Taylor, Frederi: W...... 30 8. Main St., Attleboro Mass. .. .3 iDC Peer, Emmitt E . " 119 Duval St., Jacksonville, Fla. . ... . 1
] Turmer, Edwin E. . 72 Wyman St., Jamaica Plain, Mass. . .3 bt
Y |\Vallace, Wm. 11 . 30 Hastings St., Cambridge, Mass. . b . IFTH DISTRICT. s
1 Wells, Ilerbert A .132 Nelson St., Dorchester, Mass. ) 5DN ICollins, Wm. A......... 328 Arabella St., New Orleans, La.... .5
f l\VctherelI. Fred L. .37 Peck St., Attleboro, Alass. .b 5B0O Floyd. Preston M., J 213 E. Blvd., Baton Rouge, La. . .5
Z 'White, L. Davis......... Peterboro, N - o booe n b g e o .5 S5DP Geren, A. Blanchard 1815 \V. Gary St., Shreveport, La. .5
SECOND DISTRICT. 5DM Reid, Kenneth M.. 11001 Columbus Ave,, Muskogee, Okla. 5
I 5DO Wolover, Wm. H....... 624 Eastside Blvd., Muskogee, Okla.... .5
N |Adams, RBarlF ........ 1048 Julia St., Elizabeth, N. J.. .5 & -
i Atwater, Charles K.. ... 40 Oakwood Av Up. I\Iontclan—. N. J .5 ) TXTEE RICT.
48 Berener, James JA.. . Til206 High St.. Brooklyn N.Y.. .3 G6GA Andrews, Gaylerd... ..., 4734 Shattuck Ave., Oakland, Cal. .5
F Booth, Sherman F 30 Center St., New York, N. V.. 1) oD 6DV Bales, Edward M....... 1006 N. Main St., I\apa. Cal.. .5
IR Byrne, Willian .. .,85 N, 120¢h St.. Rockaway Pk., N. Y. .5 6CB Bascom, Carleton V.....[1020 E. 27th St., Los Angeles, Cal.. .5
Carruthers, David .[135 Waverly Pl., New York, ~= o .5 6EW Bertin, Edwin........ .. 917 Ave A, Coronado Cal........... .5
Foster, Dudley E....... 423 4th Ave. Neward, N. H. . .5 6BE Birkcland, Andrew......122 Fairmount St.. San Francisco, Cal.. .5
f Fricke, \WWm. B ........ 156 N. Arlington Av., E. Orang 1 N .5 6BD Carter, E. Stewart. 5 '1639 Formosa Ave Los Angeles, Cal. . .5
C Garitv, Wm. E......... 324 Reid Ave., Brooklyn, N. Y. .5 6JP Clark, John H... 316 E. 55th St., Los Angeles, Cal. . .5
| 3 Haight Russell P....... 18 Spruce St., 'Bloomfield, N. J... 1 6CF Curtis, Burbank. .. .|519 E. 9th St.. Long Beach, Cal .5
L Katz, Frederick,.. . ... .. | 1464 Seabury Pl., New York, N. Y'.... .9 6DE Davidson. James D. ... .|462 W. Grand Ave., Pomona, Cal. .5
Lockwood, Nelson W.. .. "37 Prospect St., E. Orange, "N. e mt .5 BRD Deardorff, Ralph W..... 202 Cypress Ave., Santa Ana, Cal..... 1
e McClintock, Ralph W... 125 High St., Nutley, N. J...... i .5 6D G Duffey, Guy H......... 1622 W. 24th St., Los Angeles, Cal. ... .5

(To be continwed.)
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The Use and Construction of a Decremeter
By Milton B. Sleeper

i
WHILE most experimenters are fa- The handle in the center is for the though it is far better to keep all the partsl

|
!_

miliar with the measurements com- variable condenser. At the right is the inclosed, this instrument will work as well
monly made in radio work, not switch, represented in the diagram of con- if the essential parts are made according]
many understand the measurement of “dec-  nections by the numbers 1. 2, 3, 4, 5, 6. to the drawings, but mounted on a plain
hase.
The  Variable Con="j

denser.

the rotary typ€ and
ot about D0us5 mids. )
capacity. It is muchz
. better in most cases'
:52;::-;3;93::&‘ ; 1o buy a condenser
= ' = 3 = than to make onej
However, the home-"}
inade one described}
here will be satisfac”}
tory if the instruc-v‘,;
Yions are closely fol-
lowed. A list of parts,
is given to help the’]' i
builder in getting the =
material ready. From! l
perfectly tlat No. 2
gauge aluminum
sheet, cut out I€
pieces 2Vzx11. inches. §o
These are for the.
rotary plates. On twec
mark out the shape !
of the plates asy
shown by 17 in Fig i
3. Clamp the stacll
rement.” Since the sharpness of the radi- Below the switch are binding posts for of plates between two blocks of wood
ated wave depends upon the decrement (or  connecting any suitable ’phones. Acrossthe the marked pieces on the outside. Using
damping), this value must be measured if top is arranged a slider which projects these as a guide, cut along the lines
the tuning characteristics of a transmitter  through the slot in the hard-rubber front. with a fine hand jig-saw, well lubria
are to be predetermined or made known. The damping decrement can be read di- cated with kerosene. Drill the holes fouy
To reduce the interference as far as pos- rectly from the scale. If it is desired the the shaft. too, while the plates are stil |

sible, the law requires
that the logaritlunic
decrement shall not
exceed 0.2. Several
kinds of decremeters™
have been ddeveloped,
but the one described
here is the simplest.
This type was first
used by the Marconi
Co.: the formula on
which its operation
depends is due to V.
Bjerknes. The con-
struction of the in-
strument will first be
taken up; then its
use.

Construction of the

Decremeter.

Fig. 1 shows the
front of the instru-
ment, while TFig. 2
gives the connections.
At the left of the
front view is the de-
tector. Any mineral

is suitable if it holds Fig. 5. Rear of Decremeter Switch Board, Showing Slider, Change-Over Switch, Etc., in Position.
its adjustment well.

The condenser is qu!

Fig. 1. Front View of Finished Decremeter.

E _ decremeter can be calibrated at the Bureau clamped. I'rom rectargles 3x1% inches ctilr},
This decremeter was = actually huilt and  of Standards, Washington, D. C, but if the out the nine thin stationaryv plates and the
checked against a standard instrument. With a 1 t B vl di Y ¢ hick di - 1 d
little care a faithfu] duplicate can be constructed. ~ (€crémeter 15 caretully constructed 1t wi two thick ones, acccording to the draw
~—EDITOR. be accurate enough for all purposes. Al-  ings. Drill the holes around the edges, but
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do not drill the holes for the bearings in
the thick plates. If there are any burrs on
the plates, rub them off with emery cloth.
Washers can usually be purchased. They
must be between 0.063 and 0.062 inches in
thickness. Test each one with a microm-

THE ELECTRICAL EXPERIMENTER

to the front of the case. The threaded
washers, 9, are to Lold the rotary plates in
position on the shaft. To make sure that
both sets of plates have been tightened up
the same amount, try the edges of the as-
sembled rotary plates against the assembled

Fig. 3. Details of Decremeter Variable Condenser Parts.

eter. In drilling the bearings. 14 and 15,
clamp them to the thick plates and drill
the holes in all of them at the same time;
otherwise the bearings will not be in align-
ment, and the plates will toucl. Now tap
' the holes for the screws, 7, which hold the
bearings to the thick plates.

When the stationary plates are finished

stationary ones. Finally, slip the rotary
plates between the stationary ones, put the
bearings on the shaft, and screw them
down in place. When it is time to put the
condenser on the hard-rubber front bend
the spring, 1, to a bow shape. It belongs
on the shaft between the front and the
handle. This spring, pressing against the

5270775

March, 1910

shown. The connecting wires have been
omitted to make the drawing clearer. Fig.
n shows the condenser in position on the
back of the hard-rubber front. The con-
nection wires are left out in this drawing

also.

“25gouge

#
25gouge

D)

The Inductance Coils.

The inductance coils and contact slider
are depicted in detail in Fig, 6. Wind the
long coil, 32, with No. 22 double cotton
covered copper wire. By soldering a piece
of copper foil to the bared wire take taps
at the 26th and 52d turns. Wind the small-
er coil with 26 turns of No. 22 double cot=

e
/
26 IUrns
”
G O i
PN @ L4 . e 42
ado ]
= 4@
F_;f_. &2/ =i 79(_
w A% ) - 4
- i fl‘j’;t“ --%‘:‘..,j E(/%i;w[e. 3
K é ¥ o

= o -
- L —u ] -
i 2orct il - ‘lér'

g

e

3

I sl s L s L s X pp—L— 10— J— 70—

Fig. 6.

,ssemble them on the screws, 8 The ends
of the pieces 11, which have the smaller
koles, go on the screws 8 to keep the plates
dight; the ends with the larger holes are
for the screws 7, which hold the condenser

/

C]

& ik

handle, will hold the plates in any position.
The nuts, 6, hold the plates from being
pulled out of alignment by the spring. In
the side view of the assembled instrument,
Tig. 1, the complete condenser is clearly

www.americanradiohistorv.com

Inductance Coils, Slider, Rod and Scale for Same, and Other Details.

ton covered copper wire. The completed
coils are shown in Fig. 4 as they appear
when held in place by the straps 40.

Be very careful in laying out the scale 45.
Divide the 8-inch space into 100 equal parts.
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Then make the divisions for the decrement

readings as given in the table below :

Number of Graduation Marks on lhe Scale wwith

Decrement Readings.
Iecre.

Decre

Decre-

Scale. ment.  Scale. ment.  Scale.
30 ....0.378 10 L0200 14
31 ....0.344 11 ... .0.094 a0
32 ,.,.0.311 12 ....0.136 %]
R 1. 282 43 ... .0.180 60
34 - ,...0.272 41 ....0.174 65 X
35 ....0.2B8 45 ....0.168 70 g
36 ....0.242 46 ....0.162 80 ....Nn082
37 ....0.230 47 . ...0.158 90 ....0.072
38 ....0.220 48 ....0.154 00 ., ..0.064
39 ....0.210

*Legal limit.

When the scale is in position on the
hard-rubber front move it until the pointer
is on the zero mark, wlen the slider con-
tact is on the 26th turn of the larger in-

THE ELECTRICAL EXPERIMENTER

This makes a place for the narrow part of
the slider handle, 34, to fit in, Solder the
contact, 39, to the bottom

037

sired on cuphoards, little closets and shop
doors to keep out undesirable partics.

The

of the tube. Now fasten
the handle to the slider
by means of escutcheon
pns or small rivets, put
through the holes in the
handle and the side pieces
42, it the pointer. 36,
tightly in the aole of the
handle. Iie sure to put
the completed slider on
the rod, 44, before bending
the rod in the shape in-
dicated Ly the drawing.
Malke sure, also, that the
contact is on the right
side of the rod.

These parts fin-
ished, we may
start construct-

ing the change-
over switch,
[T the sec-
ond part of this paper on the
construction of a decremeter

Fig. 4. N

Fig. 2

ductance. This must be done carefully if
the meter is to be accurate.

Mr. Slecper explains how to
wse samic far mcasuriltg wave
length, decrcment, etc, Don't

Wiring Diagram for Parts of Decremeter.

to avoid
range the decrement should be kept down.

nriss it1—Ld.)

no attention

whereas it

meters. Select
fines. However,

WAVE LENGTH AND
DAMPING.

It is a little known fact that

the Government pavs little or

to a highly

damped wave under 200 meters,
reprimands
punishes amateurs who use a
wave length in excess of 200

and

the lesser evil
for maximum

L1ST OF PARTS.

Drawing
Number Name of Part Size Pieces Material
1 Springtogoonshaftunderhandle.... .. ........... 17x 14"’ x 24 gau"e 1 Spring brass
2 Pointer for handle. .. ..... 3ok T i da e S 0/16"~: 1/167 d 1 Brass
3 Washers to hold ¢onnection wires....... .. § AT AR 1/327x 5/16" dlam 0/64 hole 2 Brass
4 Connection piece for bearing............... . _— 13/16"x 14"’x 24 gauge 1 Brass
5 Screw for making connection to No, 4......... .- 137, 6-32 thread 1 Brass
6 Nutsto adjust plates.. ... ...................... 833 thread 2 Brass
7 Screws to fasten bearings to outside plates., ... .. /m" 8-32 thread & Brass
7 Sciews to fasten No. 11 te iront of case iy 5/16”, 8-32 thread 3 Brass
- 8 Screws to hold stationary plates together 17, 6-32 thread 3 Brass
9 Washers to hold rotary plates. . .. 3/32x 14 dxam 32T 2 Brass
10 Shait for rotary pPlates............... . 214", 832 thre 1 Brass
11 Pieces to hold stationary plates to fron %”x 3/16” dmm 8-32 and 6-32 ¥
rass
ig geparators gor fixed plaltes .......................... 1;16::::13/'%1” d;ax;}sq’/’ﬁi”hole 309 Brass
eparators for rotary plates.. . .. ... ... ... ... .. 1/16"”x 44" diam. 5/32" hole Brass
14 Bearing nearer front of case.. . - . 1{x 14" diam. 1 Hard rubber
16 Bearingatback............. . ... .. ... .. ... ..., V”x 14" diam. 1 Hard rubber
%g Ea:x le.. Sy ey 1 - .. g/”'c 115 ”2(l]|”z’r’rld 1(}) g]ard_rubber
otary plal e s ... 23 gauge, jam. uniinum
18 Qutside stationary plates fasten beanngs to t]lem.. ., 16 gauge, 3” diam. 2 Aluminum
19 Inside stationary plates............................ 25 gauge, 3" diam. 9 Aluminum
20 Nuts to screw on either side of No. 30............... 8-32 thread 2 Brass
21 Pointer for handle.... .. .. ......... ... . . / 54"'x 1/16” diam, 1 Brass
22 Switch contacts l}’x 1¢°7, 24 gauge 2 Spring brass
23 Spring to go under handle. ... ........... .. . ... 17x07 3¢ 1 Spring brass
gé g{ashters for connections, ... ... ... e b . }/é%"”)-ﬁe;,ﬁ;’dlam 5-32" hole % {!rass
imstostopcontacts... ....... ... x1/1 jam Brass
26 Screws to hold No. 31 to front of case.... .. . %%’ 8-32 thread 2 Brass, round head
27 Screws to hold connections.................... s }:” 8-32 thread 6 Brass, round head
gg g[hafé] ........................................... l ’” 8-3.‘3.:'tl‘;read % ?rass
w30 5 = o~ A A B A Af renaae jam fard rubher
30 Movable contact holder.................. .. ....... %”x 11/” diam. 1 Hard rubber
312 %tatu}narly con‘::aclt holder.. Ty - o ﬁ’,”x %é;l/{liﬁ" diam. } {-\l'éild rUbbeéd ood
oreforlargecol. . ... .. .. ... ... " X 1am. -seasoned w
33 Screws to fasten coil holders to case... ... .. ... ... 34"x 14" diam. 8 Brass
g; }r{agdlfe of IS!Jlder ....... 3/1”7,( 9 LG”x 3:1” /167 o 1 Hard rubber
ube for slider......... ... .. . . T . il .3, $q. 0. 1
B o slide Ao e T D 3Gty 1}//16'5'%' ¥ 1 rase
37 Screws to fasten slider rod to front of case 5/16", 2-56 th ead 2 Brass, round head
38 Support for slider handle 3{"x 3/16"x 3/16" 1 Brass
38 Sgﬁtﬁg%gggshder. ™ 3}]{"’ n/”".l%ig’guge i %pring brass
IS . RS . A e e owene B Bl TR - et A Wi X rass
41 Screws to hold scale to front of case......... - 3/16’ 6-32 thread 2 Brass, round head
42 Pieces to hold slider handle............... e YUx 3x1/327 2 Brass
43 Coreforsmallcoil. ... ..o i oo 27x h ” diam. 1 Seasoned wood
44 Slider rod.. ... 117x4g" x 16" 1 Brass
7 S o ¢ TN T R N S 9'x 12 2% 1,6 ” , 1 Celluloid
:-_? g;?:xl:to?f casge ................................... . ﬁ%/’:xi ’x Ig/élﬁ ’ 1l II;IIalid rubber
oy o 0o o oo | 3 {”x % 3% 24" ahogany
48 Top and bottom of case........................... 129 "le 11/ 1673367 2 Mahogany
49 Endsofcase .................... 2 10/16' x 4147 %34 2 Mahogany

. To assemble the slider, first solder the
piece 38 on the middle of the tube 35. To
opposile sides of 38 solder the pieces 42

F 1

AN ELECTRIC COMBINATION

LOCK

A secret electrical lock is frequently de-
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End View of Decremeter with Cabinet Board Removed.

common method of opening these locks is
to use secret contacts, such as two nails, the
circuit being closed by a coin or niece of
metal.

The lock herewith described has many
of the advantages of the above, but is in
the form of a combination and can be
opened by no one save those who know
the prearranged setting of the lock.

The materials needed are 3 switch levers,
30 contact points, 1 push button, 2 or 3
good dry cells and an electric door opener.
The circuits and wiring diagram are shown
in Fig. 1. A, B and C are the switch
levers. Ten contacts are used per switch
and arranged on a l-inch board, 8%x4l%
inches. After the levers and contacts are
arranged the combination is to be decided
upon and hooked up accordingly. In the
illustration the combination s 6-3-1. It
will be seen that unless switch lever A is
on contact 6, switch lever B on contact 3
and switch lever C on contact 1, it will be
iimpossible, upon pushing the buiton, to
open the door upon which the electric Tock
D is fastened. A great variety of combina-
tions can be had, it being possible to ar-
range 1.000 different settings with the
scheme illustrated.

The appearance of the finished device
will be as shown in Fig. 2. 1t should be
screwed. or preferably, bolted. to the door
upon which it is placed. All wiring is

®

.1

Handy Electric “Combination” Lock for Draw=
ers, Tool Boxes, Etc.

taken to the inside of the door to prevent
anyone meddling with the circuits.
Contributed by A, R. DARLING.

e

"™~
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An Electro-Magic Skull

OST readers of this journal are un-
doubtedly familiar with the “rap-
ping skull” used bv stage magi-

cians, but are possibly doubtful as to how
it really works. Several of these schemes

Revolvirg aisc
Holor)

Disc
£ 2 @

Fig. 2. Circuit Arrangement for the Mystic Skuil

have heen developed Dby difierent workers
in the field, and one of these is herewith
described in detail.

The general principles upon which this
trick works are as follows: A sensitive mi-
crophone, A (Fig. 1), of the cerbon ball
type, 15 connected in circuit with a relay, B
(see also Fig. 2, D), and its armature cir-
cuit is linked with a motor, C. and battery.
Upon the motor shaft a proper circuit
breaker 1s placed and the latter is con-
nected in series with a powerful electro-
magnet, D', actuating an iron armature, E,
which is connected to a rod, F, operating
lever G, which is fastened to the (bal-
anced) lower jaw of the skull, as per-
ceived. Now, when you speak or produce
any sounds near the instrument, the micro-
phone will be disturbed, operating the re-
lay, which will connect and work the mo-
tor, and in turn the circuit breaker. Con-
sequcntly the electro- -magnet D! is put in
operation and@the result is that the jaw is
pulled up by the action of the rod I, actu-
ated by the magnet. \When the current is
released the slightly overbalanced weight
of the jaw will cause it to drop back. The
arrangement herewith shown will only
cause a double rap of the jaw, but the
number of them may be varied by increas-
ing the number of segmeunts on the circuit
breaker.

The writer will unfold the details of his
apparatus and thereby the experimenter
will be enabled to build such a device for
amusing his friends, It is certainly very
amusing to witness the astonishment of the
visitors when the skull is operated.

The constructional details of the indi-
vidual apparatus are shown in Fig. 2. The
electro-magnet “A” is made to size, as per-
ceived, and is fully wound with No. 22 B.
& 5. copper magnet wire. The circuit
breaker “B” consists of a disc revolved by
a motor and which makes contact with a
brass strip located at the bottom of the
base, as depicted. The relay “C” is made
of two bell magnets actuating an iron ar-
mature carrying a contact point which co-
acts upon a second point, as seen. Connec-
tions for the various parts are shown in
drawing “D.” Practically any kind of re-

By Homer Vanderbilt

lay can be advantageously used. The trans-
mitter is of the supersensitive type and
which can rea(hly be made by following the
msrrucuons given in the November, 1915,
issue of this _]0111'1131 on page 333 in an
article entitled “How to Build a Dicta-
phone.” After these various instruments
are made they should be properly arranged
as portrayed in Fig. 1 and connected as
shown in “D,” Fig. 2. The instrument is
now ready to be used. The only thing nec-
essary to operate the jaw of the skull is to
talk or blow a whistle, which will affect
the transwnitter and in turn the jaw, there-
by causing it to rap very mysteriously.

In conclusion several points may be men-
tioned which if followed will make the ap-
paratus work and appear much more pro-
fessional.  TFirstly, the contact disc had
best be geared up to the motor, so that it
makes about one revolution to 20 or more
of the motor shaft. Again, the skull should
be arranged so that it may be picked up
from the staud and shown to the audience,
At Fig. 3, “"E.” is indicated how a separa-
ble rod joint. X, may be contrived, enabling
the operator to remove the skull easily for
inspection. An indirect electrical method is
the best way in which to actuate the jaw.
\t Fig. 3. "G, is perceived how tle elec-
tro-magnet 1) may intluence magnetically
an iron dise. N, joined to the movable
jaw, as usual, by a lever or wire. This

Shutr

Assembly Details of Mystic Skull in
Cabinet.

Fig. I.
permits of minute inspection by the audi-
ence. Again, the effect can be attained by
placing an aluminum ring in the Jaw (prop-
erly balancing the jaw to make it work
easily) and an alternating current electro-
magnet, by mduct10n, will repel the rmg
(and hence the jaw also) whenever it is
energized.
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These latter schemes are merely sugges-
tions that may be used to give the appara-
tus a professional appearance. A final
word; it is absolutely necessary to mount
the cabinet on a solid support, otherwise
vibration will cause it to operate of its own

Fig. 3. Details of Jaw Actuating Mechanism.

accord and spoil the whole illusion.

VALUE OF RADIO TO VESSELS IN
DISTRESS.

During the fiscal year 1913 the radio in-
spectors of the United States Navigation
Bureau rcported 26 cases of vessels leaving
our ports which met with accident or dis-
aster, rcqmrmg the use of wireless to sum-
mon assistance. Four of these were from
fire; 12 were from running ashore, strand-
ing, or getting into an ice jam; 3 were
from the hreakage of machinery; 4 resulted
from collisions; 1 from shifting of cargo; 1
vessel was storm-battered and water-
logged; and 1 was torpedoed. Excepting
in the case of the “Lusitania,” which was
torpedoed, the assistance thus rendered re-
sulted in but two lives being lost. Since
the close of tie fistal year the following
disasters have occurred:

On Sept. 13, 1915, the Fabre Line steam-
ship “Sant’ Anna,” bound from New York
to Naples with 1,700 Italian reservists and
crew aboard, caught fire in mid-ocean and
all persons on board were saved. The
S OS call brought the steamship “Ancona”
to the assistance of the disabled vessel and
600 persons were taken off. The “Sant’
Anna” then proceeded to port, convoyed by
the “Ancona,” and the entire 1,700 pass-
engers and crew saved.

Six days after the “Sant’ Anna” disaster,
the Greek liner *Athinai,” bound from
New York to Piraeus, caught fire in mid-
ocean and was abandoned by the passengers
and crew, numbering 470. The call for as-
sistance was answered by the steamships
“Tuscania” and “Roumanian Prince”; 341
persens were taken on board the *Tus-
cania,” the remaining 129 being taken off
by the “Roumanian Prince.” The vessel
was entirely destroyed.

The use of radio apparatus on vessels
carrying passengers, or with 50 or more
crew, is now accepted as essential to the
safet‘y of those on board, and the report of
the “Athinai” shows conclusively that many
persons might have been lost and perhaps
the cause of the disaster never known had
not this vessel been equipped with radio
apparatus.
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How to Build a Photophone

Those who arc experimenting with
selenium will find this manometric tlame
very useful in their rescarch work. It can
De employed in transmitting wireless tele-
phone messages by the use of a light beam

the center of the back for securing a brass
tube 3. This tube should be well soldered
on the back and is used for transmitting
the gas to the tip. .Another tuhe C of the
same size is secured on the bottom of the

case. and this also

shoulkl he soldered,
and is connected to
an acetylene gas gen-
crator hy means of a
rubber tube. The
diaphragm is next
provided, which con-
sists of goldbeater’s
or pig’s bladder skin
of very light guality.
First the latter is laid
across the case with
its cover removed
and the skin is then
tightly stretched
across the edge of
the lox. and finally
the cover is placed
over the diaphragm.
This is hrinly pressed
into its proper Dlace.
The edge of the cover
is next soldered all
around the case in
order to make 1t per-
fectly gas-tight.

Having finished all

Fig, 1. The Completed Photophone.

acting upon a selenium cell. Tt can alse
be successfully employed in recording voice
sounds by the addition of a revolving mir-
ror.

The complete apparatus as shown in Fig.
1 was built by William J. Hammer, of New
York. A selenium cell is placed behind the
flame-tip as perceived and is comnnected in
series with two batteries and ’phones, as
photograph shows. In Fig. 2 the con-
structional details are given. The very
first thing to build is the stand, which con-
sists of two strips of well-seasoned wood
of either oak or mahogany. It should be
made of %-inch stock, and the details of
same are given in both figures.

The most important apparatus of this
outfit 1s the instrument A, which causes
variations in the flame at the tip, and this
is made from an old shoe blacking can.
The can is first thoroughly cleaned Ly ap-

this, a hole is made
in the upright wooden
standard 10 inches
from the bLotiom and 2 inches from the
side. The tube B is now carefully inserted
through this hole and firmly held in place
by applying some sealing wax around the
tube. An ordinary acetylene gas tip is pro-
cured and placed over the end of the tube
as observed,

A small selenium cell is now placed in
back of the flame tip. This is held in
position by means of two brass strips,
which are screwed on to the hase by wood
screws. Two binding posts are next
placed on the upright support and these are
connected to the cell, which in turn is con-
nected in series with a telephone receiver
and several batteries, as the photograph
depicts.

The experimenter who is not familiar
with the working principle of this instru-
ment will find the following simple ex-
planation quite satisfactory: .\t first. when
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the gas enters thie chamber, a
straight flame 15 produced at
the tip; but as soon as one be-
gins to talk near the diaphragm
at A the volume of gas is in-
terrupted, and consequently the
flamec is varied in Dbrilliancy,
this being directly proportional
to the intensity of the sound
against the diaphragm. There-
fore the change in the wvoice
will be reproduced in the flame,
and in consequence will affect
the sensitive sclenium cell,
which then operates the tele-
phone receiver according to the
variation of resistance. As
this is governed by the gas
flame, therefore the voice is ac-
curately dunplicated at the re-
ceiver by merely talking against

— the skin diaphragm. Of course,
@ it should be undeistood that

Fig. 2.

plying hot water and a rag; after this is
done a l-inch hole is made in the cover, as
seen in Fig. 2, This can be made by
either drilling or else sawing it out with a
jeweler’s saw. A s-inch hole is drilled in

Details of Photophone and Assembly.

the sclenium cell can be placed
at any distance from the tlaine,
light will be required. This principle, great-
ly enlarged upon, as by using an electric arc
lamp, has enabled speech to be transmitted
for several miiles: one record attained by
the late Herr Ruhmer having heen 14 miles.
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RHEOSTAT FOR SMALL MOTORS.

This rheostat is composed of a hase-
board, eight hardwood Dblocks and a strip
of wood for the top piece, used as a binder.
The Dblocks are 4 inch thick, 1% inches
wide and 4 inches long. A hole is made
through both ends of the block, through
which one end of wire is passed. The
wire is then wound around the hlock, tak-
ing care to wind it evenly and leave about

B
A
Hood block g 4
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Parts and Assembly of Rheostat for Controlling
Small Motors.

1% inch between each strand. Put the wire

through the opposite hole and clip it off,

feaving just enough wire so that connec-

tions may easily be made. This step is

shown in Fig. L.

When the eight blocks are wound mount
them at the rear on the base-board; cut in
the design shown in the drawing, the rear
measuring 9 inches from A to B in Fig, 4.
Screw the strip to each one of these blocks
as shown in figure. The switch may be
made of suitable metal 3 inches long, %
inch wide. At one end glue half of a spool
as shown in Fig, 2 When completed it
should look like Fig. 4.

The connections are made as follows:
Coil Nos. 1 and 2 are connected at the hot-
tom, Nos. 2 and 3 are connected at the top,
and so on to the end. The leading-in cur-
rent is connected at pole H, and so on to
J, while the leading-out wire is made fast
to pole I

The switch arm 13 moved over to the first
contact point, which starts the current
through wire .\ down through coil 1, up
coil 2, down coil 3, up 4, and thus through
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Wiring Diagram for Rheostat Resistance Units.

6 and out wire G. Should this offer too
much resistance. move the switch to con-
tact 2, which sends the current through
wire 1, up through coit 2, down 3, up 4, etc,,
and thus out wire G.

The contact points and binding posts may
be mase or bought at very low cost.

Contributed by JACK CRANDALL.

i TR P B BE
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This department will award the fol]owmg monthly pnzes

es: FIRST PRIZE $3 00: SECOND PRIZE, $2.00; THIRD PRIZE, $1.00.

The idea of this department is to accompl1=h new things with old annarams or old material, and for the most uecfu] practical and original idea submitted

to the Editors of this department, 3 monthly series of prizes will be awarded.
idea a $2.00 prize, and for the third best a prize of $1.00.

chanical drawings.

For the best ideas submitred a prize of §3.00 will be given;
The articie need not be very elaborate, and rough sketches are sufficient.

for the second best
We will make the me-

FIRST PRIZE $3.00.

A SIMPLE DOOR BELL ALARM.

An easily made switech for ringing a bell
to let me know when anyone opens the
door of my shop is here described.

A metal sirip (\\), preferably of cop-
per, should be bent into a small circle at
the middle to fit over the doorknob bar.
A small bolt will draw it up tight around
this bar at (B). Place between the prongs
and fasten to the door a metal sirip (C)
and the device is complete,

By connecting a battery and Dell as
shown a slight turn of the knol either way
will throw one prong or the other against
lgC), completing the circuit and ringing the

ell.

- Door-#riab

sek

Electric Call Bell Attachment for Door Knobs.
Contributed by C. REX GILBERT.

METHOD OF THREADING HOLES
IN CARBON AND OTHER
MATERIALS.

The following is a suggestion for thread-
ing holes in pieces of carbon and other
material without taps. Bore a hole in the
carbon a little deeper and with a larger
diameter than the length and diameter of
ihie screw you intend using. Then nick the
edge of the hole with a file or saw. Melt
sufficient lead to pour into the hole, and
while the lead is still in a molten state in-
sert the screw. When the lead has hard-
ened the screw may be removed with a

screw-driver,
Contributed hy PHIL TAUB.

THE INITIAL STEP.

“I hear. old man, that you are going in
fo;' wireless. YWhat have you got toward
t ”

“A catalog, two binding posts and a
buzzer.”

SECOND PRIZE $2.00.

USING WINDOW-LATCH AS A
SWITCH.
A window-latch can be used as a single-
pole, single-throw switch by connecting
vour wires as shown in the diagram or by

Using Window Latch as Burglar Alarm.

connecting the wires as on an ordinary
single-pole, single-throw switch. The latch
may be of any metal. This is useful for
closed-circuit burglar alarm circuits.
Contributed by BERNARD COIHEN.

A SOMEWHAT DIFFERENT ELEC-
TRIC BELL.

The bell herewith illustrated is very sim-
ple, but a few words may make its con-
struction clearer. It differs from the ordi-
nary style of bell in that it has a hinged
armature instead of a spring one. The
clapper holder A is made from a piece of
heavy copper. A hole is drilled and tapped
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An Electric Bell of Radical Design.

to take an 8-32 brass machine screw. A
further hole is then made in the base into
which the screw will fit very tightly, Be-
fore putting the clapper holder on a brass

www.americanradiohistorv.com

THIRD PRIZE $1.00.

POST CARD PROJECTOR.

The materials required for this device are
two electric lamps and two sockets. Also
two pieces of tin 5x5 inches, “B”; two
strips of tin 1x4 inches, “C,’ bent as
shown; two small hinges, “D"”; a lens hav-
ing about 5 inches focal length, “E,” and
some pieces of hard wood.

From the hard wood construct a box 11
x5¥%x5% inches, as shown in illustrations.
Then put the lamps, reflectors, lens, door
with post card holder and hinges on same
and cornet lamps with batteries. To oper-
ate put the postal or other picture in holder,
close the door and take the machine into a
dark room. Then hang a curtain 7x5 feet
on the wall and focus the lens,

Contributed by ARTHUR PAUL.
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Home-Made Post Card Projector.

DRY CELLS SHOULD BE DATED.

Dry batteries are useful for many ex-
perimental purposes, but have the disad-
vantage of giving no external indication of
being run down. It is a good plan, there-
fore, to label each cell with the date on
which it was put into use. This is_espe-
cially useful in connection with electric
bells, for if a defect occurs one must sus-
pect ‘either the bell, the battery or the wir-
ing. If the battery is seen to have been
in service for a long while, it will be ad-
visable to try a new cell rather than spend
much time testing the wires or adjusting

the bell,
Contributed by H. J. GRAY.

nut_should be put on the screw for con-
venience in making the connection, In
operation the bell works as follows: \When
a current flows through the magnets the
armature is drawn up against the pole
pieces which actuate the clapper. When the
clapper strikes the bell the arm of A should
just barely be clear of the armature, thus
breaking the circuit. The armature "drops
back before the clapper and when the latter
drops the circuit is again completed,
Contributed by SELMER WICK.
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'AN ELECTRICAL WATER LEVEL
INDICATOR.

A novel form of electrical water level
gauge is described by a writer in Power.
This arrangement is particularly adapted
to gauge the depth of water in shallow
paus or reservoirs, where, for instance, tle
total depth is only & inches from ‘the over-
flow outlet to the bottom of the pan. A
float of the usual type was tried, hut found
to be impracticable. As the illustration
shows, a 200-watt, 2-coil A. C. transformer
was connected wnh a I)J.lr of lamps, which
were in turn connected in multiple to the
water level in the pan. The terminals in

ransr

AC supply

®

Unique Water Level Indicating Scheme.

the tank were a pair of arc lamp carbons,
one having been adjusted to make contact
with the water just before the pan hecame
dry. One side of the transformer was
grounded as perceived. One of the lamps
was red, while the other was left plain; a
red light indicating overflow, while a white
light denoted safe water level. No light
indicated #o waier in the tank.

A SHORT DISTANCE TELEPHONE.

Chums can communicate with each other
very easily, using the following system,
prov1ded the distance between their houses
15 not much over 200 feet or so.

Connect the following apparatus accord-
ing to the diagram: B, electric bell; Sw.
S. P. D. T. switch; R, 75-ohm telcphone
receiver ; B°, batterics; P, push button; G,
ground (connected to water pipe): L', line
or wire running from one house to the
other.

Operation: When the phones are not in

A Simple Short Distance Telephone Set.

use place the blade of switch on 1.. Now
if you wish to talk to your friend push the
button P several times and then throw the
blade to G. Your friend, hearing the
bell, also throws his blade to G and
says, “Hello!” through the receiver R, and
you hear the reply in your receiver. (This
being used both for transmitter and re-
ceiver.)

When the conversation is over the blades
of Sw. must be thrown back to L, making
the line ready for calling again.

Contributed hy JAMES R. HOPKINS.

THE ELECTRICAL EXPERIMENTER

HOW TO MAKE A PARABOLIC
REFLECTOR,

_When making up electric bicycle head-

lights, etc., amateur mechanics are in need

-

Parabulic Reflector Made from Brass Fixture

Canopy.

of a parabolic retlector, which can be made
very easily as follows:

Procure from any dealer in electrical sup-
plies a brass fixture cu.nopy of the sn:c
required and cut off part “.\" as shown
illustration. DPart “B” will then serve as
the retlector. Then polish the interior and
proceed to silver-plate same. A silver-
plating fluid can be made by dissolving 1
ounce nitrate of silver in 12 fluid ounces of
soft water and adding 2 ounces cyanide of
potash. Mix this with enough fine whiting
to make it the consistency of thick cream,

and with a picce of clean rag or cotton
apply same to the polished interior of
vour retlector. Let it dry and brush off
the whiting and you will have a good, sil-
ver-plated parabolic retlector.

Contributed by GEO. NIEDERHOFF.

A SAFETY CHICKEN-COOP.

1f one has a chicken-coop and is troubled
with chicken thicves, he may avoid this by
constructing a safety coop.

Take an abundance of wire screen and
surround the coop with it. Fasten 1t to
the ground so that it is firm. Then take
another screen of the same length and
fasten it to the ground so that it is about
1 inch away from the first screen. Take
batteries and a bell and connect them with
the screens as the diagram shows. When-
ever a thief comes to eliminate some of
your fowls, he brushes up against the out-
side screen or leans against it. and thereby
closes the circuit, ringing the bell which
may be located at any desired place.

Contributed by J. MARCHETTI

(The author of the above doesn’t state
what lmppms when a strong wind blows or
when a “non-burglar” accidentaily leans
against the fences! Ed.)

Chickern screen

Pressure Against Outcr Screen Rings Bell of this
Chicken Thief Alarm.

EXCITER FOR CHARGING ELEC-
TROSCOPES.

Tt is often necessary to test the polarity
of an electrostatic charge by means of an
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clectroscope that has been charged with
electricity of known sign, either positive or
negative. When the charged body wluch is
to be tested is brought near to the instru-
ment the leaves diverge more widely if the
sign is the same, or collapse if it is opposite.
The usual method of giving the initial
charge to the clectroscope by induction is
inconvenient, because the induced charge is
of opposite sign to that of the charging
body. By use of the device shown in the
illustration cither a positive or negative
charge may be given direct, and, while
strong enough for the purpose, there is no
risk of tearing the gold leaves by over-
chargime

W
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Miniature Static Generator for Exciting Electro-
scopes.

A thin brass tube A closed at one end is
attached to a glass handle B with a little
clastic glue or other non-conducting ad-
hesive. A lroken “thistle” funnel with the
stem cut short and closed in a blowpipe
flame makes a capital handle. The open
end of the tube must be rounded, or what
amounts to the same thing from an elec-
trical point of view, turned in so that the
sharp edge is inside. This must be lined
with fur, the skin side of the fur being
secured to the metal with glue. A smaller
metal tube C, similarly rounded at the open
end, is secured on the end of a glass rod
D. which serves as an insulating handle.
.\Iark the large tube “positive” and the small
one “negative” The small tube should be
kept inside the larger one when not in use.
If quicklv withdrawn both become oppo-
sitely charged. and either may be used for
charging the electroscope or for any other
purpose requiring a very weak charge of

known sign,
Contributed by 1. J. GRAY.

UNIQUE TELEGRAPH SYSTEM.

I thought that it might be of interest to
some readers to know that around Spo-

Telegraph System Utilizing Three Sounders and
Common Battery.

kane, \Wash.. some of the farmers use the
wire fences for private telephone lines.
The following counections were used by
three of us bovs on a telegraph line. In
the diagram herewith, S.5.5. are sounders,
K.K K. the keys, F.F.F. the ground con-
nections, and B is a battery of either wet
or dry cells. The chicf advantage of this
is that there are no switches, also it is an

open circuit system.
Contributed by JOTIN B. MOORE.

Shaking the transmitter will oftentimes
improve the enunciation on the telephone.
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FUSE FOR BATTERY CIRCUIT.

While a fuse block is not essential for
a battery circuit, there is a certain satisfac-
tion in following out the general plan of
large power stations, where a properly pro-
portioned fuse is qmte indispensable. The
illustration shows a simple iuse block that
can be made by any experimenter, the fuse
itself being quickly renewed when neces-
sary.

The several parts are mounted on a block
of wood A that has heen well impregnated
by soaking it in melted paraffine wax. Two

@_ Pas

Tinfoil Fuse and Block for Battery Circuits.

bolts B, B, are passed through the under-
side, the holes being countersunk to accom-
mocdate the heads. The lolts may be an inch
apart, and serve to hold a strip of tinfoil
C, two brass washers shown at D Deing
used to avoid tearing the foil when tighten-
ing up the nuts E, E. The strip of foil
should le of uniform width, except at the
ends, one-eighth inch or less being suffi-
cient for the middle portion. If a small
strip of glass T can be cut from an old
ntegative or microscope slide and let into
the wood between the bolts it will be an
advantage.
Contributed by H. J. GRAY.
TELEGRAPHS TWO
MILES.

In the October issue of your magazine
I uoticed in an article where an English
experimenter had sent messages over water
pipes for one-quarier of a mile. He used a

BUZZER
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Telegraphing by Buzzer.

sensitive galvanometer to receive signals
with.

My method is cheaper and more etticient,
I use a common buzzer and an ordinary
75-ohm telephone receiver. Both gas and
water pipes are nsed. and the danger of a
short-circuit by using only water pipes is
averted.

Connect the instruments as at A. The
signals come in exactly like wireless buzzes.
The farthest distance we ever tried was
13 miles. and the signals came in loud and
clear.

We also tried this method along the rail-
road tracks B. and it worked over a dis-

tance of two miles.
Contributed by B. SCHUMNM,

AN ELECTRIC IGNITER.

This apparatus is intended for the ex-
perimenter who does not possess a spark
coil with which to ignite fireworks or
chemicals at a distance. First wind two
small magnets with No. 20 D.C.C. wire

wire| /o chiorore
Jest /zwl and sugary
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Usecful Electric Igniter Subject to Remote Con-
trol.

and make an iron armature with a spring
brass arm and a clip on the end of the
armature. This clip holds the test tube
from overturning. When clip is rcleased,
gravity upsets the tube which contains a
few drops of sulphuric acid. This falls en
a mixture of potassium chlorate and sugar.
Take eqgual amounts of sugar and potassium
chlorate. This mixture ignites and sets fire
to a fuse.
Contributed by
ROBERT CHANDLER.

MOTOR RAISES AND LOWERS
WINDOW CURTAINS.
A unique device for raising or lowering

Curtains.

L
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Curtains 4
K Cordls

Hotor Driven Brom.
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Raising Window Shades by Motor.

a number of window curtains has been
adopted by a large Wastern school, says a
writer in the Electrical World. As per-
ceived, each curtain has a cord secured
to same, and these all pass over a series of
pulleys down near the floor. and the cords,
n turn, pass to the motor-driven drum, as
indicated in the illustration. In this way
a few turns of the motor will lower or
raise the curtains, according to the direction
m which the motor is driven. These refine-
ments are not, of course, practical in the
ordinary house or hall, but in school or
other bhuildings where there are a large
numlier of windows which are to have their
shades repeatedly changed during the day
this scheme should find considerable favor.

AN AUTOMATIC “FIRE” ALARM.
This device is very practical for giving
an alarm of “fire” 1n any room or shop.

It works on the same principle as the fuse;

Electric Fire Alarm Using Secaling Wax Fuses.

a bit of sealing wax being used to break
the circuit. With very little heat, the wax
is melted, the steel spring then snaps
down on the conductor terminal, thus com-
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pleting the circuit and the alarm is
sounded.
Contributed by

WILLIAM WILLIAMS.

A HANDY A. C. GENERATING SET.

I give herewith brief description of a
useful A. C. electric generator which can
e made from the parts of an old tele-
phone. Referring to the diagram A is a
telephone magneto, B a telephone induc-
tion coil to step down the high voltage of
the magneto to that of small motors, bat
tery lamps, etc. One of the secondan

£ ) o]
ﬁz :,.‘.\

£7

Small A.C. Generating Plant with Transformer.

wires of the coil is connected to the con-
tact D, the other to the magneto frame.
The primary wires are connected to the
binding posts EE. The base is of wood
and should be of a suitable size. If the
generator is run by a motor small induc-
tion coils can be operated nicely.
Contributed by
AN EXPERIXNENTER.
A SIMPLE BURGLAR ALARM.
This simple burglar alarm can be at-
tached to any door with very little trouble.
A string, B, is fastened to the knob, A,
by winding it around the knob a few times
then tying. The string is then attached to
a switch, C, which makes a circuit with the
contact when the knol is turned.
Contributed by CARL HANCOCK.

@

Burglar Alarm Employing String to Connect
Doorknob and Switch.

REPAIRING SMALL TUNGSTEN
LAMPS.

Don’t throw away vour burned-out flash-
light bulbs. If the bulb itself is not cracked
or broken connect it across the secondary
of a % or % inch spark coil and close the
primary circuit for an instant, not Ionger
\When you test your lamp on a battery cir-
cuit you will find that the two ends of the
filament have been welded together and the
light is as good as new.

(This does not always work, but it is

worth trying.—Editor.)
Contrihuted by C. M. CRCUCH.
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EDITED BY S.GERNSBACHK

Under this heading we will publish every month
useful information in Mechanics. Electricity and
Chemistry. We shall be pleased, of course, to have
our readers send us any recipes, formulas, wrinkles,
new ideas, etc., useful to the experimenter, which
will be duly paid for, upon publication, if acceptable.

FORMULA NO. 19.

Blackings and Polishes for Leather Har-
nesses, Etc,

1. Harness Blacking—Melt together 2 oz,
of Multen Suet, 6 oz. of Becswar. Add 6
oz. of Sugar Candy, 2 oz. of Seft Scap, 2V
oz. of Lawmpblack, Y% oz of Powdered
Indigo. Mix thoroughly and add 14 pint
of oil of turpentine.

2. Harncss Blacking.—Melt together 4 oz.
of Gelatin, 3 oz. of Gum crabic, ¥4 pint
of Water. Add when dissolved 7 oz. of
Molasses, 5 oz. of Fine Powdered Animal
Charcoal. Heat gently, stirring all the
time until the compound is of proper con-
sistency when cold. Must be kept corked.

3. Polish for Carriage Harness—Dis-
solve 3 sticks of hlack sealing wax in %
pint of Alcohol and apply with a sponge.

4. French Blacking to Restore Soiled
Harness—Take 4% Ib. of Stearine in thin
sheets. Mix with 6% 1b. of Turpentine.
Heat in a water bath, during continual
stirring; then add 3 oz. of Animal Char-
coal, place the whole in another vessel and
stir so as to prevent its crystallization, It
must be warmed when using and rubbed
on with a cloth as quickly as possible, giv-
ing it a very thin coat, and when nearly
dry polish with a silk cloth.

5. Waierproof Harness Paste—TPut into
a glazed vessel and mclt over a fire 28 oz.
of biack resin, when dissolved add 3 oz. of
Beesway. When this is melted remove
from the fire and add 2 oz. of fine Lawmp-
black, Y2 drm. of Prussian Blue in Powder.
Stir well together and add Turpentine,
enough to form a thin paste. Allow to
cool. Apply with a sponge and polish
with a soft brush.

6. English Ball Blacking for Harness.—
1 oz. of Lard, 1 oz. of Breswax, 8 oz. of
Ivory Black, 8 oz, of Sugar, 4 0z. of Lin-
seed QOil. 2 oz. of I/ater. Melt the wax
and stir in the other ingredients, and when
cold roll into balls and use.

7. Vaseline Harness Composition —% oz.
of Prussian Blue in Powder, 1 oz. of
Lampblack, 2 oz. of Molasses, 2 oz. of Soft
Castile Soap. Warm and mix together in
a2 mortar. Then add 6 oz. of Vaseline, 5
oz. of Ceres, Y2 oz. of Vellow Restn. Melt
together and add sufficient turpentine to
give proper consistency. Mix thoroughly.

8. Qil for Farm and Teawm Harness—
Melt 3 1b. pure Tallow, but do not heat it
up to a boil; then pour in gradually 1 1b.
neatsfoot oil, and stir until the mass is
cold. If properly stirred, the two articles
will become thoroughly mixed and the
grease will be smooth and soft; if not well
stirred, the tallow will granulate. Add a
little hone black for coloring.

9. Laecquer for Harness—5 parts of
Colophony, 1 part of Lampblack, 2 parts of
Mastic, 5 parts of Sandarac, 20 parts of
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Shellue, 5 parts of Turpentine, 100 parts of
best Spirits.

10. I'or Russet Leather Iloriess—Mix
together 1 part of Pulmm Oil 3 parts of
Comunon Soap, and heat up to 100° K then
add 4 parts of Oleie +icid and 1% parts of
Tanning Solution (comaining at lcast 1-16
of Tannic Acid.) Stir until cold. @

S. G

EMERGENCY BLUE-PRINTING.

Recently I had occasion to make a blue-
print drawing in a hurry, but found 1 did
not have either a frame or the blue-print
paper large enough for the work at hand,
so the following kinks may come in handy
for some readers of your magazine. To
make the frame [ took down a picture
from the wall and removed everything ex-
cept the glass and frame, 1 then screwed
four pieces of spring copper on it as shown
in the drawing. The size of the picture
frame was 16x200 and, having two backs
for the regular 8x10 photographic frames,
[ fixed them up as shown. This frame
proved to he very scrviceable and filled the
requirements whicli were needed.

To make the blue-print paper proceed as
follows: Obtain a fairly good grade of
drawing paper (Rives or Saxe paper, if it
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Making an Emergency Blue-Printing Frame of
Large Size.

can be obtained), and cut down to the
required size. Next make up a blue-print
solution as follows:

Solution A.—\Water, 2 ounces; potassiumn
ferricyanide (red prussiate), 120 grains.

Solution B.—\Water, 2 ounces; amnonia
citrate of iron, 140 grains. (Any propor-
tion of the above can be made.

\When thev are thoronghly dissolved. mix
and filter, and always keep in a clean bottle.
Be careful not to let too much strong light
act upon this solution.

The best way to sensitize the paper is to
work by an orange light similar to the light
used in bromide printing in photography.
Float the paper on this solution until it lies
perfectly flat. Do not take it out of the
solution carelessly, but slide it out by grasp-
ing two corners, sliding it over the surface
of the water. If it is desired to keep some
of the paper for future use this can be done
by rolling it up, with the sensitized surface
on the inside, and keeping in a tin box frece
from light.

If any part of the above {nstructions are
not clear I shall be very glad to try and
explain anything in doubt upon receipt of

a sclf-addressed envelope.
Contributed hy A. WILSDON.

To Remove QOil Stains from Leather.—
Cover the spot with Spirits of Sal-amimno-
niac; allow it to act for a short time,
cleaning with clear water; repeal until
the spot is removed, taking care not to
affect the color of the leather.
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A GOOD SILVER WASH.

Take 1 ounce of pure nitric acid, 1 silver |
dime (or, better, a Lanadian five-cent piece,
which is also silver) and 1 ounce of quick-
sitver. These ingredients are now placed ~
in a glass vessel and left until they are
completely dissolved. Then add a pmt of i
water and next enough powdered whiting
to make the whole into a powder. This
silver wash may be used on brass, copper, il

German silver, etc. y
- n

CEMENT FOR ATTACHING GLASS g
TO METAL. i}

Take about 2 ounces of a thick solution I
of glue and mix with it 1 ounce of linseed
oil varnish and 1 ounce of pure turpentine.
This mixture is next boiled in a covered |
crock.and is then ready for use, The arti-
cles after being cemented should be clamped
together for several days to allow the ce- %
ment to set properly.
- i

A GOOD SOLDERING SOLUTION. i

Procure about 5 cents’ worth of muriatic
acid and add as much pure zinc as it willrﬁ
dissolve. If a little rain-water is added it
will somewhat improve the mixture. The
articles to be soldered should be thoroughly 'l
cleaned of every trace of dirt. The solder-
ing solution is next applied with a wire
brush to the cleaned surface, With this
solution the solder will stick every time,

Contributed by WM. A CAWLEY.

SILVER PLATED PENNIES. ’

In a solution of mercuric nitrate place a
cent so that the coin will be completely
covered hy the liquid. A chemical reaction
immediately takes placc; the copper. having
a greater affinity for the nitrate than the
mercury, forms a copper nitrate, causing
the mercury to he deposited on the cent,
which gives it a silver-plated appearance.

[f mercuric nitrate cannot be bought it
can easily he made by dissolving a small
globule of mercury in a li‘tle concentrated
nitric acid. warming, if necessary, to start |

the reaction.
Contributed by PAUL JENKINS.

HOW TO CUT BRASS AS WELL AS
GLASS IS CUT WITH A
DIAMOND.

With a quill pen dipped in a strong solu-
tion of alcoholic corrosive sublimate {care-
ful; strong poison) draw a line on the |
brass. After letting this dry, go over the
line with the pen dipped in nitric acid.
Then the metal may be broken as glass is
cut with a diamond.

Contributed by

JOHN SCHAIELZEIS.

MISCELLANEOUS FORMULAS.

A good metal polish may be nade as
follows : Take wood alcohol, 3 parts; aqua
ammonia, 1 part; prepared chalk, !4 part.
Apply the polish with a flannel and when
dry wipe off. Shake the polish before using
to get the chalk stirred up.

Carpet soap can bhe made as follows:
Three small hars of good white soap, 2 gal-
lons of waler, 1 10-cent bottle of house-
hold ammonia. %2 box of borax and 10
cenls’ worth of tartar. Dissolve the soap
in water on top of stove; then add other
ingredients. Let boil 10 minutes and then
rcmove from the stove.

A silver plating for stecl can be made as
follows: Lunar caustic, 11 parts; sodium
hyposulphite, 20 parts; sal ammoniac, 12
parts ; whiting, 20 parts, and distilled water,
200 parts, mixed together. Before applying
the silver plating to the article clean off all

grease,
Contributed by SAUL MARCUS.
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Our Amateur Radio Station Contest is open to all readers, whether subscribers or not.
To increase the interest of this department we make it a rule not to publish

of the apparatus.
photos preferred to light toncd ones.

The photos are judged for best arrangement and efficiency
Yc otos of stations unaccompanied by that of the gwner.
We pay each month $3.00 prize for the best photo. Make your description brief.

Dark
Address the Editor.,

AMATEUR RADIO STATION CON-
TEST.

Monthly Prize, $3.00.
This nontl's prize winner.

ARTHUR CHURCH'S PROGRES-
SIVE WIRELESS STATION.

I present herewith photograph of my
wireless station. The transmitter con-
sists of a 1-K. W. Thordarson trans-
former and line protector, moulded con-
denser, rotary spark gap and hinged type
oscillation transformer.

The receiving set consists of a special
foose coupled tuner of my own design and
construction, three variable condensers and
fixed condenser, audion detectors and E. L.
Co. “Government” type 3.000-ohm receivers.
A pair of Brandes superior 'phones are
also seen in the photo. A special switch
on the left end of the cabinet throws the E.
I Co. .01 M. F. variable condenser either
mn series with antenna circuit or across the
primary winding of receiving transformer.

Arthur Church and His Exs=
cellent Radio Sending and
Receiving Set.

A Mignon vario-selective coupler is some-
times used with very good results, but is
intended especially as a portable receiver
in which capacity it is admirable indeed. I
am using a multi-audifone equipment, and
the recewed signal strength at this statlon

is simply wonderful. N.A.R. comes in at
noon loud enough to be read with ’phones
off—a distance of over 1.500 miles. W.H.K.
and several other stations are audible at
times 40 feet from ’phones. Regular com-
munication is carried on with various sta-
tions within 300 miles.

Two aerials are employed; one for 200
meter work and the other for longer wave
length. The latter is 300 feet long,
stretched from a 100-foot mast to a 60-
foot pole at the station. I hold a second
grade cominercial radio operator’s license
and my official call is 9 W.U.

ARTHUR B. CHURCH.

Lamoni, Iowa.

LAKE PARK RADIO CLUB.
The accompanying 1llustrat10n portrays
some of the apparatus in use at the main
station of the Laike Park Radio Club at
Des Moines, Jowa.

Radio Station of the Lake Park Radio Club.

The aerial is of the “L” type and con-
tains four wires. We can receive the fol-
lowing stations easily: Ames, Iowa State
Teachers’ College, East and WWest High
Schools, and we also hear many near-by
amateurs.

The following gentlemen hold office:
Roy Smith, president; French Holebrook,
vice-president; James R. Allen, treasurer;
Kerby Moran, secretary.

LAKE PARK RADIO CLUB,
Per James R. Allen, Sec'y.
Des Moines, Towa.

RADIO STATION OF CHARLIE
BARE

Herewith are presented illustrations of
my wireless set and myself. I am using a
one-half kilowatt, closed core transformer
at present, with a quenched spark gap of
my own make. The deteciors are also of
my own construction. My switchboard is
placed 40 inches from the wall, thereby al-
lowing space behind it for tools and mate-
rials necessary for making repairs. The

aerial consists of four stranded wires, each
75 feet long and 70 feet high.

Well Arranged Station of Charlie Bare.

I am also carrying a line of wireless sup-
plies in my office and use my station exten-
sively for demonstrating.

CHARLIE BARE.

Mt. Carmel, IIL.
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RADIO TIME SET OF J. B.
MACKEY.

About seven months ago, after having
read several interesting articles in The
Eiectrical Experimenter on wireless and
wireless time receiving stations and being
a jeweler, I became very much interested
in a wireless time receiving station.

Our city gave me permission to attach
one end of my aerial to the water tower,
which is 110 feet high. This tower being
275 feet from my store gives me an aerial
253 feet between spreaders (I used four
wires in aerial). My store is a two-story
building, so I only had to erect a 70-foot
mast to make it 110 feet at that end. Now
comes the interesting feature to the jew-
eler. On top of this mast that stands 110
feet high over my store I installed a 500-
watt Ruby electric light. I made a little
attachment that you may notice in the

Wireless Time Station of J. B. Mackey.

picture, which I attached to the pendulum
of my regulator, making a contact every
time the pendulum swings back and forth,
flashing the time out to the public in per-
fect synchronism with the tlme signals
given out by Arlington (N. A, A.). The
last minute preceding the hour ‘of time the
light is made to burn continuous by means
of a two-way switch, going out absolutely
on the hour. This feature of wireless time
has proven a big advertisement for me, and
I believe it will for any jeweler. People
in a neighboring town about five miles
away are able to get correct time regular
as it is flashed out. This methiod of trans-
mitting time has been reported as far as
15 miles from my store. Many people on
the streets, when the time is being given,
stop and compare their watches to the
second. J. B. MACKEY.
Uniontown, Ala.
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WIRELESS STATION OF ROY
WUENN.

I am submitting herewith a description
and photograph of my set for the Amatcur
Wireless Station contest. The transmitting
set consists of 1%-inch and 2-inch coils,
helix, rotary and stationary gaps, two con-
-densers (onc a Leyden jar condenser and
the other a glass plate type, connected to-
gether) and a key. The receiving set has
a De Forest rotary wvariable condenser,
Blitzen variable condenser, sliding plate
condenser, variometer, tuning coil (800
meters), transformer (3,000 meters), trans-
former (5,000 meters), two lixed condensers
and three detectors, galena, commercial sili-
con and Radioson detector. The aerial con-
sists of six strands on 12-foot spreaders. It
is of the inverted “L” type, 130 feet long,
suspended between a 60-foot pole and one
on top of the house.

Complete Radio Set of Roy Wuenn.

I purchased some of my instruments
from the large wireless station that was at
Michigan City. I have received many long-
distance station signals, having caught base-
ball scores sent from New York to Chicago.
I shall be glad to communicate with any-
one within my range. ROY WUENN.

Michigan City, Ind.

THE ELECTRICAL EXPERIMENTER

THE IONIZED UPPER AIR,

The theory that the upper layers of the
atmosphere arc ionized and therefore con-
duct electricity, first suggested by the late
Professor FitzGerald in 1893, has been ex-
tensively utilized in recent years to explain
the law of decrease of the intensity of radio-
telegraphic signals with distance. In an
article in the Kevue générale des Scicnces
Professor H. Nagaoka, of the University
of Tokio, attributes this ionization to two
causes. The first is the ultra-violet light
of the sun, which he believes is capable of
ionizing the atmosphere down to about 40
kilometers from the earth’s surface. The
second is the stream of electrons emitted by
the sun, which. owing to the magnetic ficlds
of the sun and the earth, describe paths
far from straight and account for tl.¢ ioni-
zation of the upper atmosphere at night.
The greater height of the retlecting layer
at mght and the consequent reduction 1n
the number of reflections of the waves at
the ionized layer and at the earth’s surface
account for the heiter transmission of sig-
nals at night. The under concave surface
of the ionized layer above a station at
which the sun is rising focuses the waves
from the west near the surface of the
earth, and so gives the good signals at
dawn. A similar focusing of the waves
from the east occurs at sunset. The effect
of solar eclipses is explained in the same
way, and Professor Nagaoka points out
that as the period of an electrical oscilla-
tion on the sun is 6.5 seconds, there should
be a corresponding period in the stray sig-
nals at terrestrial stations, He hopes
radio-telegraphic cbservers will succeed in
detecting this period exactly. This opensan
interesting field of experiments for the ama-
teur interested in such work.
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MAX CLINCH AAé?ADIO ENTHUSI-

As I am a regular subscriber to The
Llecirical Experimenter 1 take this oppor-
tunity of tendering photo of my station
and nyself for entrance in your amateur
station contest,

Max Clinch Enjoys His Wireless Qutfit Thoroly.

My aerial is of the “L” type, 300 feet
long, 65 feet high, coinposed of four strands
of antenium wire, spaced 2 feet apart,

My receiving set consists of Murdock
receiving transformer, variable condenser,
crystalor detector with cohering inductauce,
fixed condenser and 2,000-chm Brandes
’phones.

My transmitting outfit includes a New
York spark coil, spark gap, condenser, key
and 12 batteries.

I have no trouble in getting Key West
and can hear Arlington 20 feet from
‘phones. I get most of my ideas from
The Electrical Experiinenier and could not
aiford to be without it

MAX CLINCH.
Lakewood, N. J.

Radio Experimenter Talks 600 Miles on

1,320 Watts.

F. M. Corlett, wire chief of the Automatic Tele-
phone Co., at his home at 1101 East Eighth street,
Oak CIiff, Texas, recently talked by wireless to
the Christian Brothers’ College in St. Louis. Mr.
Corlett has a regulation wireless apparatus erected
in hi; back yard which he has but recently com-

leted.

P Mr. Corlett talked to St. Leuis, a distance of
600 miles, with 1,320 watts of energy, which is
considerec{ unusual. Radie engineers generally
figure 10 watts to a mile, which would have given
Mr. Corlett a range of only 132 miles.

He picks up the time signals from the station
at Arlington, Va., and often ‘“listens in’’ on pow-
wows between the United States transport *“‘Bu-
ford” and some Gulf of Mexico neighbor.

Radio Club of America Meeting.

Several interesting papers were delivered at a
recent meeting of the Radio Club of America,
held at Columbia University, New York City, Mr.
Emil Simon, a_noted radio engineer, read a paper
on Professor Pupin’s testimony in a wireless suit
between the Marconi and the Telefunken Com-
panies. He expressed his ideas lucidly on the whole
sutlg'ect.

ue to the present patent litigations, no discus-
sion was permitted after the paper was read. Chair-
man George Elty, one of the engineers who in-
stalled the radio telephone apparatus at Arlington,
described the system and methods involved in this
wonderful radio engineering achievement. He
stated that the received wireless telephone message
was amplified and then brought bacE to N. A A
on_a lLine.

Mr. Sadenwater, radio _inspector, described a
method and gave a circuit for wusing a regular
audion receiving set as a wireless telephone trans-
mitter and receiver and he proved with this circuit
that a distance of over a quarter of a mile can be
readily covered, utilizing an ordinary audion bulb.
The diagram of the connections is herewith repro-
duced and it consists of an ordinary Armstrong
hook-up, with a telephone transmitter connected in
series with the ground lead. It should be under-
stood that the audion must oscillate before it will
transmit any current. By placing a short eireuit-
ing switch around the transmitter, it is possible to
recelve messages with the same circuit.

Mr. Whitting, president of the Worcester Radio
Ciub, of Worcester, Mass.. described in a very
simple manner the exact effects that take place in
a complete radio transmitter employing a quenched
spark gap.

Among the members who participated in the dis-

.

Amateur News

cussion were Mr. Pacent, vice-president of the ¢lub,
and Mr. Greeley. . )

At the December meeting Mr, William Dubilier
delivered a paper on the “Ceonstruction and Opera-
tion” of his well-known direct-current vibrating
interrupter.
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Hook=up for Talking Wirelessly with Audion.

RADIO CLUBS ATTENTION!

We are always pleased to hear
from young Edisons and Radio
Clubs. Send a write-up of your
Club with photos of members and
apparatus to-day to: Editor “Ama-
teur Gossip” Section, The Electri-
cal Experimenter, 233 Fulton St.,
New York City.
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University of Pittsburgh Reopens Wire-

less Plant.

The University of Pittsburgh department of
electrical engineering rcopened its wireless plant for
public  communication recently. With the co-
operation of the Radio Socicty of Western Penn-
sylvania, the wireless work during 1914 and 1915
was satisfactory and 3 number of interesting ex-
periments were carried on. The plant is similar
in design to the immense Government station at
Arlington near Washington.

An extensive program is being prepared for
the spring. .\ numbeg of experimental tests are to
be arranged with long distance stations. A plan is
being arranged whereby many university stations
throughout the country will be organized into a
radio seciety.

A large correspondence was carried on with
amateurs during the past season and it is expect-
ed this service may still be continued. The fol-
lowing program has been inaugurated and will
be in force Wednesday and Saturday nights until
further notice:

7.30-7.32—General call to all stations, call Q. S.
T. signed Pitt: 7.832-7.50—Athletic results; 7.50-8—
Items of interest to the public (12 words per min-
ute); 8§-8.10—News items at speed of 20 words
per minute; 8.10-8.30—Special tests.

Scientific Class Organized in West

Hoboken, N. J

A Scientific Class has been organized in School
No. 4, West 1loboken, N. J. Anthony Marino is
president. The staff of research workers are John
Saldavini, George Matterichi and John Reinert.
We would be very pleased to correspond with simi-
Iar organizations. All mail should be addressed to
i’\nth%y Marino, 511 Traphagan St., West Hobo-
ten, N. J.

MEETING OF Y. M. C, A. RADIO

CLUB OF VINCENNES, IND.

The Y. M. C. A. Radio Club of Vincennes held

its first mecting at the M. C. A.. Tues
day, Nev. 30, and was well attended. The ciub
has a very able instructor, whe has worked as an
operator ou _the Great Lakes. The following officers
were elected: Walter A, Horner, first operator and
president; John W, Surbaugh, second operator and
secrctary; Clinton E. Simpson, third operator and
treasurer,
. All radio correspondence from radio organiza-
tions and interested individuals should be ad-
dressed to the secretary. 912 Eroadway. Those
wishing to confer with the president will find him
at 1225 North Second street.
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Novel Electric Arc Lamp.
(No. 1,159,383; issued to Richard
llolsten, assignor to Siemens-
Schuckertwerke G, M.

B. H.)

Electrical arc lamp emploving for
the lower electrode a suitable cup-
shaped chamber .\, into which a con-
tinuwous and properly regulated
stream of fine particles such as pure
carbon (or any desired mixture of
carbon with other substances which
emit a  strong light, such as me-
tallic salts aud the like), are fed.
The arrangement is apparent fromn
the illustration. The changing length

of the arc coutrols a magnetic clutch
which feeds the pulverized carbon
from a hopper E through the medi-
um of a worm M. The meial salts
may be injecied separately through a
hopper 13, controlled by the imagnet
R: A very interesting pateut.

Electrical Horsepower Indicator

for Engines.
(No. 1,159.769: issued to Walter H.
[1ollstein.)

An electrical form of steam enginc
indicator for ascertaining the herse.
power developed is covered in this
patent. It appears to be quitc feasi-
ble and a distinct advantage in this
line. As perceived from the illus-
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tration the piston rod or cross-head
a® eontrols a belt secured to it and
also to the shaft of a small dynamo
C The current from this_dynamo
passes througb a resistance D. The
changing steam pressures in the eyl-
inder A, actunates the spring con-
trolled rheostat arms bh® and b'® by
means of pistons. These rheostat
arms slide gver contact points as
shown in Fig. 2, which lead to the
different turns in the resistance coil

Ir  The indications are given on_a
curve drawing, electric voltmeter E,
which may be specially calibrated to
indicate results in “horsepower” di-
rect.

Holder for Crystal Detectors.

(Xo. 1,162,765: issued to John J.
Gliegan.)

An improvement in wireless min-
eral detectors giving great casc o
adjustment ly virtue of the ball
joint support of the vertical pillar,
carrying the cat-whisker contact. The
horizontal arm is alsu pivoted so as
to be adjustable to any position de-
sired. The contact wire can thus be
swung up, down, or sidewise, also
forward and backward.

Heavy Current Microphone.
(No. 1,165.255; issued to Charles D.
Herrell and Emile A. I
Portal.)

\ clever design of water cooled,
1eavy current microphone is here
depicted.  This patent covers the
arrangement for wutilizing a multi-
tude of water cooled chambers on
the end of each of which there is
mounted the usual microphone
chamber with carbon grains, etc., 4.
These microphoune units are all se-
cured to a common metal diaphragm
3. The various water ¢ooling cham-
bers are so piped that water enters
into the first one of the group and

Fip 7
=

then passes consecutively throughont
the entire number before it leaves
the transmitter. The design should
prove efficient if the size of the
diaphragm 3 can be kept down with-
in normal limits.

Portable Electric Lamp.

(No. 1,166,008 issued to Adolph C
Recker, assignor to Waterbury

Mfg. Co.)
This patent relates to portable
electric lamps, particularly of the

candlestick variety. Flashlight bat-
tery of the ordinary type fits witlun
a shell or chamber 7. The flash-

light bulb is seen at & and the cir-
cuit from the battery is completcd
through a switch 11.

This switch

blade ig pushed against the end of
the battery by a convenient thumb-
actuated pin, pivoted in the manncr

COPIES OF ANY OF THE ABOVE PATENTS SUPPLIED AT 1loc. EACH.

showu.  The hest feature is that of
the control switch.

Electro-Hydraulic Gun.

(No, 1,167.178; issued to Rollie
Calvin IiilL.)

This patent covers the use of
water or other fluids in combination
with an electro-magnetic propelling
mechanism for the ejection of pro-
jectiles from a cannon. The patent
describes a double solenoid arrange-
ment whereby a switch can he
thrown so as to push or pull an iren
plunger within the solenoid. When
iz_ullcd backward, it sucks in the
iguid from a tank 15 and when the
solenoid is switched 1o the firing po-
sition, the plunger is rapidly pro-

pelled forward, simultaneously clos-
ing a check valve in the suetion pipa
14, and ejecting the projectile 17, by
virtue of the suddenr rise in the hy-
drostatic pressure thus obtained.

An Electric Fly=Catcher.

(No. 1,165.712; issued to Frank
Rea. assignor of omne-half to
Artliur M, Sheakley.)
Another electric fly-catcher s
here shown which involves the use
of a small fan of special design.
The metal chamber ahout the fan is
of peculiar shape and terminates in
a metal wire cage 13. The appara-
tus may be plugged into any lamp
socket and consumzs but little cur-
rent. In service the flies or other

insects arc drawn

in through the
opening 11l. The far blade appears

at 10.

Coherer and De=Coherer.

(No, 1,167,168; issued to Crosby
Field Frank, assignor to
General Electric Co.)

A reliable form of the filings type
colerer suitable for transmissini
hine signaling or for other purposes.
The patentee mentions the use of
granules of nickel specially prepared,
The de.cohering is done by means of
a magnet coil shown and by the spe.

cial construction of the ¢oherer tube.
The granules when lifted by the
magnet ¢oil 5, will be dropped again
unevenly, thus ¢onducing to the reg-
ular and reliable resetting of the
device. A constant and sharp eriti-
cal voltage value can be obtained
with this improved coherer it is
claimed,

Electric Hand Lantern.

(No. 1,163,887: issued to Cbharles F.
Durgess, assignor to C. F.
Burgess Laboratories.

An ingenious electric Jantern at-
tachment suitable for wuse with
standard dry cells is here shown.
The inventor provides a small rheo-
stat in the end of the handle at 17,
to protect the lamp when first used
on a fresh cell. 23 is then thrown
in contaci with the shell 19, leaving
the resistance in series with the
lamp, As the battery begins to
lose its energy, the switch is pushed
into a vertical position and the lamp
burns direct. This attachment can
be adapted for use on two dry cells
with a strap around them.

Telephione Cord Guard.
(No. 1,164,563; issued to Oadville
Yates, Sr.)

The inventor of this attachment
for taking up slack telephone cord to
avoid abrasions, provides for tie
purpose a spiral wire spring with
small hooks on each loop of the
spiral. The telephone cord is
wound around this spiral on the in-
side of it. When the 'phone 18 un-
moved, the spiral appears as in the
illustration, but when the ’'phone is

moved, it expands, A guard is also
indicated for protecting the cord.

646
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Under this heading are published electrical or mechanical {deas which
our clever inventors, for recasons best known to themselves, have as yet

not patented. We furthermore call attention to
fPatent Offizz for the relief of all suffering daffy
try as well as for the entire universc.

We are revolutionizing the Patent business and OFFER YOU THREE
1f{ you take Your PPhoncy

DOLLARS (53.00) FOR THE BEST PATENT,
Putent to Washington, they charge you 3$20.00

THE ELECTRICAL EXPERIMENTER

Phoney Patents

WE
so you save $43.00! )

our cclebrated Phoney
inventors in this coun=

ter.

for the initial fee and in a §iffy.

then you haven’t a smell of the Patent yet.
the Patent, you must pay another S20.00 as a final fee.
PAY YOU 5300 and grant you

Simpie skeiches and a short deseription will
IPhoney Patent examiners to issue a Phoney Patent en Your invention

647

After they have allowed
That's Sg0.00 ! !
a Phoney Patent in the bargain,

When sending in your *honey 1Patent application,
be sure that it is as daffy as a

lovesick bat. The daffier. the bet=

heip our staff of

No. 40° 15 7" N E by E.

Be it a secret lo all:

That I, Egg S. Naicher, of Yolkville, in
the Etate of Remorse, have devised certain
improvements worthy of notice by cgg
swipers who desire to eggstract the eggs
froon a nest without eggciting the egg-
makers.

The attached specifications and drawing
expose all the inards of the machination
and lay hare the devilish details of iy
method of coercing the feathered bipeds to
deliver up their contraband goods without

PHONEY PATENT OFFIZZ

THE

11 and without warning swings it onto con-
tact 12 and then continucs its explorations.
The switclr 11 cuts off compressed air sup-
ply and resets switch 6 by means of elfectro-
magnet 13 and also rings hell m house to
warn the reception commitiee of the ap-
proach of their guest of honor.

The egg, then, egglike rolls against ihe
wheel 14 and turns it one notch. On the
wheel 1s arranged a projection that as the
wheel completes a revolution makes con-
tact with 14. Instantly electro-magnet 17

ELEGGTRICAL EGG EGGSTRACTOR

Patent Applicated Feb. 30, 1916.

then suddenly lands on conveyor 21 and
gets a raise up, up and over into receiver
23, It rests here awhile from its labors
but is quickly awakeued by the alarm clock,
which closes a circuit, energizes magnet 24,
and drops it down through tube 25 into the
tomb 26, wherein it is stored. The alarm
advises the house of the arrival of the
newly bor.

In testirnony hereto, thereof, I attach my
handcuff and seal-packerchief this yester-
day of to-morrow in the City of Yolkville.

the necessity of de-
claring a blockade.
Considering the de-
tails of this night-
mare, at 1 is shown
an ediffice known as
a hen house, named
after the inhabitants
who abide or reside
therein. The chicken

on becoming ambhi-
tious mounts corru-
gate( pathway 2 lead-
ing to the nest. The
weight of her wait
on the board comn-
presses bellows 3 and
thus pumps air into 23
tank 4 and is there
stored. The hen then
passes into the bou-
doir 5, at which point,
dear reader, we gently
draw the curtain. g W
A few minutes and t
the click of the switch ?
6 is heard as it is

pushed onto contact 7 E Z

by the egg. The clos- A 11

ing of the switch re- ; )%

leases a stream of et
C Soh | 26 7

compressed air from T4 12101 664 LA

tank 4, which flows 7 I

through pipe 8 and Ul A

gently but firmly
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A Marvelous Timessaving Invention for Eggstracting Eggs from the Nest Without Eggciting the Eggmakers.

makes it evident to
the hen that her presence is no longer
required.

The lonesome and unloved egg rolls then
onto conveyor 9 and thence through under-
ground tube 10. With a rising and fall-
ing, sinuous motion it approaches switch

‘acts, opens door 18, allews feed to flow
from hopper 28 into pan 19 which, on be-
coming full, settles gently down on the
spring, opeus contact 20 and thus hopper
door is closed by its own weight.

Bul to follow the egg. It is rolling along,

THE “ARLINGTON” BUG?
This is an introduction to one of Dame
Nature's curiosities and mysteries! X— ??
The other night I was awakened by a

shrill . .— —. and thought I must have
dreamt it ; but I heard it twice Lbefore going
to sleep. The next morning we found a
large green winged insect which I sus-
pected of working its “transmitter” on
Arlington’s call. (N. A. A))

I would not believe this story myself, if
someone else told it, but would like te
know if anyone else among the Electrical
Experimenter’'s readers has had the same
experience,

(If the “green” bug had an “antenna” it
probably was tuned to the tune of “N. A.
A" which caused it to sing when Arling-

(Signed) Ecc S, NATCHER,
By his attgrney,
Geo. 3. Gray,
Needham, Mass.

toi was scnding, u;lr(:'r?_—_l':;d.)
Contributed by
PAUL IF. SHNEY.

HEARD OVER THE TELEPHONE?
Pat was called into court to testify te
a talk that he ha:d had with the defendant
in a civil suit, and evervthing went along
as swimmingly as a flock of hullfrogs un-
til the lawyer attempted to bring out the
important points of the conversation.
“Now. then, Pat,” said he, encouraging-
ly, “please tell the court what you and the
defendant talked about.”
“Yis sor,” answered Pat, willingly. “We
“1

talked about 15 minutes.”
“No, no, no!” interposed the lawver.

mean what did vou and the defendant talk

over?”’

www.americanradiohistorv.com

Witnesses: Sol. Idivory, llen Nery, R,
O. Oster.

“Yis, sor.” was the calm rejoinder of
Pat. “\We talked over the tilephone, sor.”

THE TUNELESS SOLO.

Signor Marconi. the wireless inventor is
likely to prove of great value to his coun-
try in the present crisis.

An amusing story is told about a reply
that the celebrated mventor once made to
a lady who mistook him for his equally
famous compatriot, Mascagni, the com-
poser.

“0Oh,” she said, gushingly. “T’d love to
hear you play your Dbeautiful ‘Intermez-
zo!’"

“Madam.” replied Marconi gravely, “I'll
do it with pleasure if you've got a wireless
piano.”
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QUESTION BOX

This department is for thé sole benefit of the electrical experimenter.

of sufficient interest will be published. Rules under which cuestions will be answered:
1. Ounly three questions can be submitted to be answered.
2. Only one side of sheet to be written on; matter must be tvpewritten or else written in ink. no penciled matter considered.

3. Sketches, diagrams, etc., ~must | be oo separate sheets.

WATCH DEMAGNETIZER.

(448.) William H. Kelly. Holyoke,
Mass., wants to know the number of feet
of copper wire required to build a 110-volt
a.c. watch demagnctizer.

A, About 1,000 fect of No. 30 B. & S.
gauge copper wire would le necessary.
This should be wound on a brass form or
bobbin, having an opening large enough to
admit a watch. The length of the spool
should be about two inches.

TRANSFORMER.
(419.) C. L. Bauman, Cherokce, Ia.,
asks whether hie can employ a lG-cell bat-

ronss

)

wooc?

Mechanical Break for Spark Coils.

tery plant of 32 volts and 120 ampere hour
capacity to operate his tlexible step-up
transiormer.

A. The transformer can be successfully
operated from this plant by employing a
suitable interrupter. This mterrupter may
be of the independent magnetic or mechan-
ical DLreak type. The accompanying illus-
tration gives the connections for the inter-
rupter and transformer.

LOUD SPEAKING RECEIVER.

(450.) Buran Studdard. Leavenworth,
Kan., asks us several questions which he
would like to have answered. 1. The cost
of a telegraphone. as descrilied in the June.
1315, issue of The Elcctrical Experimenter.
2. The price of a loud speaking telephone
receiver.

A. 1. The cost of the experimental
telegraphone would be in the neighborhood
of §i5. although this amount would be re-
duced if built by yourself.

A. 2 A loud speaking telephone re-
ceiver would cost $25 of the type to be used
in place of an ordinary 75 ohm receiver. A
plain independent type loud speaker com-
plete with microphone and rheostat for bat-
tery circuits costs about $5

AUDION BULBS.

(431.) Edward Law, Clarksburg, W.
Va., wants to know: 1. Whether a 6-volt
40-amperc hour storage battery will operate
an audion as well as six dry cells. 2. The
average life of the tauntalum filament of
the audion bulb, 3. The length of time
such a storage battery will last, if used
but two hours per day in connection with
the audion.

A 1. The 40-ampere storage battery
will successfully operate the audion bulb
and, in any case, it will he more satisfac-
tory than the dry cells for this work.

A. 2. The average life of the tantalum
filament in the audion is about 400 hours,

Questions wil! be answered here for the benefit of all, but only matter

Questions addressed to this department cannot be answered by mail .

but this can be lengthened by using the
filament at a lower mcandesceuce e, by
using a rheostat.

An 8. Your storage battery will operate
the audion bulb for about 40 days if used
but two hours each day, without recharging.

WIRELESS BOOKS.

(452.) Tred W, Jameson, Leavenworth,
Kan,, asks for information on the follow-
ing: 1. The title of a hook on the con-
struction of high grade wireless apparatus.
2. Whether the primary of a loose coupler
should be wound with stranded wire, and
if the loading coil used in connection with
the coupler should be wound with the same
size wire. 3. The location of an antenna
in regard to a high voltage transmission
line.

A. 1. We can recommend two excellent
books covering this subject, which are pul-
lished by The Experimenter Publishing
Co. They are "How to Make Wireless
Sending \pparatus” and “"How to Make
Wireless Receiving Apparatus,” which are
sent prepaid for 25 cents each.

A, 2, The primary of a high grade
loose coupler slfowrd be wound with
stranded wire. \Vhile the loading coil may
be wound with the same size wirc as the
loose coupler. it 1s better to use a larger
size wire for this instrument.

A. 3 It would be all right to place a
200-foot aerial directly over and at right
angles to the 2,300-volt line. It is also
advisable to use means to prevent acci-
dents resultant from having the antenna
fall on the transmission line, which would
be dangerous in the extreme.

WAVE LENGTH OF COUPLER.

(153.) Leonard Mabbott, Aberdeen. S.
D, wishes to know: 1. The wave length
of his loose coupler. 2. The reason he can
hear a certain station with one hook-up and
not with another. 3. The positions of the
slider of a loose coupler when it is at its
lowest and highest capacity, respectively.

v 1. The maximum wave length that

can be obtained from the loose coupler you
describe is 1,800 meters.
The reason for your not bheing
able to hear the anateur station you men-
tion with the loose coupler circuit is that
the wave length 1s longer than the trans-
mitting wave from the other station, but
this can be remedied by connecting a
variable condenser in series with the
ground.

A. 3. Wlhen the sliders are at the start-
ing end of the winding of a loose coupler,
the instrument is bemtf used at its minimum
capac1ty, conversely, \vhen they are at the
opposite end of the winding the maximum
wave length capacity is reached.

ANTENNA QUERIES.

(454.) George D. Hankins, Yorktown,
Ind, 1. Sends us a diagram of his antenna,
and wishes to know whether a better type
could be designed with the same amount
of wire. 2. The efficiency of the loose
coupler described in the September, 1915,
issue of The Electrical Experimenter.

A. 1. A straight four-wire antenna
would be more efficient for transmitting

A3
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than any other form of aerial, but the same
amount of wire used in a single line would
make a far more efficient antenna for your
receiving purposes than most other types.

A. 2. Although this loose coupler with
both windings wound with No. 26 wire
would be almost as efficient as if wound
with No. 2! and No. 28 wire respectively,
yet it 1s advisable to have the windings of
different sizes of wire. This depends upon
the type of detector employed, i.e, whether
potential or current actuated.

PROBLEMS IN ELECTRICAL
WORK

(154A) Jas. A. Davis, Pittsburgh, Pa.,
sends us several electrical problems: 1.
How many amperes will a 22 h.p. dynamo
produce, the output of which is 120 volts?
What is the resistance? 2. A relay has
four windings of 10, 20, 25 and 80 ohins
connected in paraltel. What is the resist-
ance of the relay? 3. If .08 amperes flows
through a keyboard lamp, what is the dif-
ference of potential?

A. L This dynamo will produce 1386.7
amperes. The resistance is 087 ohms.
These results were obtained by multiplying
the 22 h, p‘ by 746 watts and dividing the
product by 120 volts, which gives the am-
peres. The resistance is ol)tamed by sub-
stituting the wvalues in the following

B

~

formula: =
1
R in ohms, E in volts and I the current in
amperes.
. 2. The answer to this problem is 4.9
ohms. This result was obtained by sub-
stituting the values given in this formula:

1 1 1 1

—_t =t — 4 —

¥ Ty T2 I's
where r and r. etc, stand for the given
resistance values.

A. 3. \We cannot say what the difference
of potential is as you do not state the re-
sistannice of the circuit. It is necessary in
order to obtain the difference of potential
of any circuit to give hoth the current and
resistance.

PUMP USED FOR GROUND.
(455.) Experimenter, Jackson, Mich.,
wishes to know: 1. Whether a pump could

600 .- 100
aT0. SH-)

Swie oer/af

@ 455

®

with Change-

Jo transinitter

Hook=up for Eight=-Wire Aerial,
Over Switch.

be used for a ground. 2. A diagram for
an cight-wire aerial constructed in such a

(Continued on page 650.)
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1874 EAST SIXTH STREET

Audion “B” Batteries-=50 Volts!!

FOR THE NEW MODEL AUDION DETECTORS

THE ELECTRO-SET COMPANY announce the development of a new, high potential battery for

Audion Detectors.

These batieries have heen developed for us in the most complete laboratory of its kind in the world.

They are espccially designed for long shelf life and voltage main-
tenance and are a long step forward over the old makeshift flash-
light batteries formerly uscd for the purpose.

Electro-Set Audion 1" batteries will not only increase the effi-
ciency of these spleudid wave detectors. hut will also prove a consider-
able saving over the old type, both in initial cost and maintenance,

The open circuit potential of these bat-
teries is about 50 volts; one Electro-Set
Audion “B'* battery replacing 12 flash-
4 f light batteries.
| The new model Audion Detectors have

1Om B Barteay A B

been reduced in price and are no longer fur-
nished with batteries of any description.
Our new ‘B’ batteries will, therefore, be a welcome product to the trade.

They are recommended over any other form of battery for the
purpose
Price, each, 50 volts tested and guaranteed. .................. $3.50

Shipping weight 8 Ibs, . X

NOTE: Electro-Set Audion ‘1B’ batteries are designed only for
Audion use. They are not to be uscd for any other continuous duty.

Why Buy Minerals on a Gamble?

The least expensive and the most {mportant part of your wireless
equipment is the mineral in your detector. .

An expensive receiving equipmnent will do only mediocre work if the
detector is not sensitive,  Don't Neglect This Important Point.

READ WHAT OTHERS SAY'!

A few letters selected at random from our files.
Milan, Ohio,

The Arlington Tested Galena Crystal that I bought of you some time
ago has given the best service, by far, of any crystal I have yet used.

Yours very truly, RALPIL 1. SAYLES, Jr.

N. Manchester, Ind.

I received your N .\ A Tested Galena.
advertised. Yours truly,
Purcell, Okla.

1 received the N A A Minerals last week, and T want to tell you that
better results lave been obtained with them than with any other,

Yours truly. JACK GILLETTE.

It costs mighty little to get extremely sensitive minerals. Butit re-
quires caution. Look carefully where you buy. Tobesureaccept only
Electro-Set Wireless Mineralse Every package marked thus

: cmyf ECWINEM
% RIPES,

THE PRICES ARI. IIIGHER.
They have to be. Qur buyers scour the world for these supremely
good minerals—but remembert, after all, that even Electro-Set Minerals
are not too high priced for the smallest pocketbooks.

ARLINGTON TESTED MINERALS

INDIVIDUALLY PACKED AND TESTED.
N A A Galena, each crystal carcfully tested by experts for distant sta-
tions. Individually wrapped and packed in wood containers. I‘ost)a_ge
idoooeaa . w—— g . e 23¢.
paid N A A Silicon, individually tested, wrapped
and packed, Postage paid..... el 25c
N A A Zincite Couple. specially selected,
tested and packed. Extremely sensitive.
Postage paid.. . coeks 96 ok b imn. ds ... B0,

Triple **A” Grade Electro-Set Minerals
Packed in convenient one, four and six-
teen ounce ¢artons.

These ultra-sensitive minerals are the only
ones you should buy. ook for the original signature on the wrapper.
PRICE LIST OF TRIPLE “A’ GRADE MINERALS

1-0z Can 4-0z Can lﬁéolz %\n

It is more satisfactory than
EUGENL SMITH.

Galena.coooisiininairanaraea. e 23¢., 60c.

SIICON . Tt £ < 53 3 amems = (o] YT 15 & 25¢. 75¢c. 2.50
Bornite.. ..... o15y e 4 s Do | 2O 75¢c. 2.50
Copper Pyrites......o0neennenenn. 25¢. 60c, 1.50
Tron Pyritesccesssspes sog fotsds 25¢. 50c¢. 1.50
Molybdenite. ........... ... ..., 25¢. 70¢c. 2.00
Carborundum.................cuus 25¢. 60c. 1.50
Zincite, Pure, per 34 oz. Can, 50¢. Prices are prepaid

SEND 4c.

Dry Storage Cells

CAN BE RE"
CHARGED 300
TIME

One charge
baa energy of
seven dry cells.

400 amnperes
on_short cireuit.

These cells ate
the newest de-
velopment in the
storege battery
field.

They may bo
used in any posi-
tion. are easy to
transport, cannot
epill or corrode,
and are itesl for
experimental
work of any description.

ach cell develops two volis jn
full charge and bas a capacity of
20 ampere hours. They ara con-
venient in shape being about of
the same dimensions ahd size as
an ordinary Jdry battery.

T'he Lrice is 80 low that any ex-
perimenter can afford them. Ia
the long run, they are much less
expensive than dry eclls and any
garage will charge them at very
low cost.

If you have 110 volt direct
houso current. theso hatteries may
he charged by merely connect-
ing them In series with 1-100
watt lamp or 4-25 watt lamps in
multinle

USES:

Audion detectora (filament bate
terics}.

Portable and Stationary Wire-
less Sets.

Automohile Lighting.

Ezperimental Work.

lland Lanterns.

Stationary Engine Ignmition.

In fact, these hatteries may be
used in place vf any other type of
storage cell,

Alow I cell for every 2 volts re-
quired (i.e.. for ¢ volts use 3 eclls,
ete.) Shinping weight 5 1hs.
Price, cach.......... ... $2.00

SEND FOR CIRCULAR.

The Mineral Detector

.~

We have greatly improved our
pepular No. 1603 Detector with
no increasc 1L price.

This typc mineral dateetor is
the most convenient and casily ad-
jurted ever produced.

Io eonnection with our famous
super eensitive minerals, it is as
gensitive a detector as you could
desire.

landsome in appearance and
generous in size.

‘he cat whisker wire ia easily
removed. and replaced in the
Special Chuck Holder.

Minerals are readily inserted
and are firmly beld in good con-
tact. Any degree of Pressure may
be brought to heut on the min.
eral,

Price. postage paid........

e s Electro-set co.

IN STAMPS FOR CATALOGUE

1874 E. 6th St.
Cleveland, O.
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QUESTION BOX.
(Continued from page 648.)

manner that four wires may be used for
transmitting and the whole number for
receiving.

A. L. The pump can be successfully em-
ployed for a ground.

A. 2, The diagram herewith shown
gives the constructional details of an eight-
wire aerial to he used in the manner you
specify.

ANTENNA EFFECTS.

(456.) John Bedford, Morsemere, N. J.,
desires to know: 1. Whether a 110-volf
ac. line would affect the reception of mes-
sages through an antenna placed four feet
distant. 2, Whether a % k.w. transformer
would transmit 40 miles.

A. 1. The 110-volt a.c. line would affect
your receiving antenna if they are parallel
to each other. You could eliminate this
trouble by changing the position of your
aerial so as to be at right angles to the
a.c. line. Another way of eliminating this
trouble would be to erect a second antenna,
of a larger size at right angles to the 110-
volt line and ground same. This will ab-

. sorb the effects from the a.c. line and thus

the smaller antenna will be freed from the
disturbance.

A. 2. A %-k.w. transformer can readily
transmit 40 miles, and would generally have
a lo:;ger range if properly connected and
tuned.

RADIO HOOK-UPS.

(457.) Sidney Rosenthal, Brooklyn, N,
Y., 1. Wishes us to give him the hook-up
for a receiving set comprising a tuning coil,
fixed condenser, galena detector, buzzer

i L{:]l =

Buzzertest @

Simple Wireless Re%eptoraCircuit With Tuning
oil.

test and receivers. 2. Also if two persons
can operate separate receiving sets from
the same acrial.

A. 1 The illustration herewith shows
the connections for the instruments you
mention.

A. 2. It is possible for two receiving
sets to be operated from the same aerial,
but the energy received in either one set
would be considerably reduced, unless the
wave lengths utilized are quite different in
value.

ROTARY GAP.

(458.) Rudolph Wensko, Cleveland, O..
inquires: 1. Whether a rotary gap will
work on a %-k.w. transformer coil. 2. At
what speed must an amateur be able to
send and receive signals in order to obtain
an amateur license. 3. The manner in
which the taps of a Navy loose coupler are
connected, so that one turn at a time may
be obtained.

A. 1. A rotary gap can be successfully
operated on a 2%-k.w. transformer coil, but
a quenched gap is best.

A. 2. An amateur must be able to re-
ceive and send at least 10 words per minute
to obtain a government radio license. He

must also be familiar with the technical

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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details of radio apparatus to a fair extent.

A. 3. A description of the Navy type
loose coupler was pubtished in the Septemn-
ber, 1915, issue of The Electrical Lvperi-
menter, which included the method of con-
necting the taps so as to obtain single turns
at a time.

RADIO TELEPHONE.

(159.) Edward C. Jones, Jr, I'airmont,
W. Va, wishes information as to:
Whether there is an inexpensive wireless
telephone set available that can transmif
three miles. 2. If it is possihle to construct
a wireless telephone with a l-inch spark
coil, microphoue, etc.,, and obtain good re-
sults. 3. Whether a dictaphone, of the
type described in a recent issue of The
Electrical Experimenter could he used as
an amplifier.

A As far as we know there is no
cheap wireless telephone for the use of the
amateur on the market, hut we would sug-
gest that by writing the Radio Telephone
and Telegraph Company, of New York
City, you would no doubt he able to find
out if any such telephone is for sale at a
price within your reach. .

A. 2. Tt is possible to construct a simple
wireless tetephone outfit by employing a
l-inch spark coil, microphone. etc, but
the results would be very poor on account
of the unequal sparking rate of the gap
which gives irregular sounds at the receiv-
ing end, and also due to the low frequency
of the sparks. Aflthough the results may
be Dbetiered by using several spark coils
connected in parallel so as to form a mul-
tiple sparking gap, which will increase the
sparking rate of the complete device of
course. Even then the speech at the re-
ceiving end will not be clear. This outfit
will transmit over a short distance of, say,
about a mile or more. A very short spark
gap must be used, about the thickness of
the paper of this page.

DIAGRAM FOR UNDAMPED WAVE
RECEIVER.

(1460.) Reginald Pink, Broax, N. Y,
wishes us to give him the following in-
formation: 1. A diagram of an undamped
wave receiver employing the audion. 2.
The size of wire employed in winding the
various coils. 3. Whether the Electro Im-
porting Co.’s Mignon Vario-Selective coup-
ler will receive undamped waves with an
audion.

A. 1. The accompanying illustration
gives the proper hook-up for the reception
of undamped waves, employing the audion.
The capacities of the various condensers
are given. Condenser X is optional but is
strongly recommended.

THE ELECTRICAL EXPERIMENTER

Every County At-
torney should have
one of our Detec-
torphones if he
wants to know what
offenders are plot- |
ting.

EveryHotel should #4
have some rooms
equipped with our
Detectorphones
in order that they
may detect and
eject objectionable
characters.

UN-DAMPED-WAVER.

Do you want to get Nauen, Han-
over, Sayville, Tuckerton. San
Francisco, Honolulu and the Naval
Arc Stations on just a good. or-
dinary Aerial? Do you want to
become thoroughly familiar with
the action of the new valve cir-
cuits> Then you want our Un-
Damped-Waver.

Price, $100.00.

The new wonder in the wireless world.

051

Multi-Audi-Fone

It increases the Audibility 1,500 Times
We Guarantee Everything We Make! We Guarantee Everything We Say!

Every Business
Man should have
one of our Detec-
torphones if he
wants to know
which of his em-
ployees is plan-
ning and plotting
tobringonastrike.
Every Detective
should have one
of our Detector-
phones if he
wants to succeed,
for you can tell
just what the fel-
low you are after
is saying even
in the faintest
whisper, forty
feet away, in the
garret or in the
cellar.

Price, $35.00.

TWO STEP MULTI-AUDI-
FONE.

Are you a jeweler? Do you want
Arlington time shouted to your
visitors every day at 122 Are you
a teacher of wireless? Do you
want your 500 students to read the
signals? Both of you men should
have our Two Step Multi-Audi-
Fone with its Trumpet Horn with
specially wound Head Set.

Price, $75.00.

MULTI-AUDI-FONE.

Do you want to get a lot of stations
youdonot hear now? Do you want
to get those you now hear only
faintly and unsatisfactorily, clear
and strong, often even audibly?
Do you want to enter a new Wire-
less World? Then you want our

TELEPHONE VOICE
PLIER.

Are you hard of hearing? Are your
Telephone lines or connections poor?
Are your long-distance calls weak?
Do you want to know exactly what
the fellow at the other end of the
line is saying® Then you want our

MULTI-

A. 2. The secondary loading coil is : . 3 ipli
wound with No. 28 B. & S. copper magnet Multi-Audi-Fone. Telephone Voice Multiplier.
Price, $30.00. Price, $15.00.
md ve ! '
p | adir /f/ua"/aﬂ
/
‘e Everyone of these instruments is one hundred fold better than any
) R e R s Re T than any)
other instrument of its kind. -
e S e IR0 SILSERING
s If you don’t believe it—tfy them.
If after a ten days’ trial you are not surprised and more than satis-
fied—we will return your money.
o 460 Will any one else do this? Tear this out and ask for information

T 1t QY One EiSeguoNtiiis: g
about the instrument that interests you by writing its name
here ———

MULTI-AUDI-FONE & &

You benefit by nentioning “The Electrical Experimenter” when writtng to aduvertisers.

Reception of Undamped

Waves.

Audion Circuit for

wire on a tube 4 inches diameter, 30 inches
long; while the winding of the “wing” coil
15 of No. 30 B. & S. copper magnet wire
wound on a similar size tube.

A. 8. The coupler you menticn may he
successfully employed for the reception of

Send for circular to-day
Ask your dealer to-morrow

wWWWwW.americanradiohistorv.com
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Chicgo Wireless Headquarters

CLOSING OUT LARGE LINE OF RAW MATERIALS, PARTS, Etc.

ROTARY VARIABLE CONDENSERS

Only transparent rotary variable condenser
made that can be screwed down, filled with oil
to increase capacity and has binding posts on
bottom where they belong. The 43 plate con-
denser has a capacity of .00l m.f. The 17 plate
has a capacity of .0003 m.f.

No.9240—17 Plate Rofary Variable Condenser, $2.25
No.9241—43 * i “ “ 3.75

No.125. TUNGSTEN
NICKEL VEST POCKET
{ FLASHLIGHTS with Tung-
sten bulb and Ever-Read
Battery
Extra bulb, 15e.

Ne. 10. TUNGSTEN FLASHLIGHT
6 inches long, complete .....c....000. 65e.
Extra battery....20c¢. Extra bulb....18e.

complete....... 435¢.
Extra battery, 20e.

FINE 50e. POCKET CIGAR LIGHTER.
Turn the wheel. Flint good for 5,000 lights,
(2 for 25¢.), or each 135e. New Flints,
5c. 6 for 25e.

60 and 100 Watt Nitrogen Lamps use
less current; give white light.
60 Watt..... &80ec. 100 Watt..... 90c,

We carry a very complete line of Wireless Apparatus in stock, being Chicago head-
guarters for the Electro Importing Co. Same prices, same goods and Free Wireless
Course. Lionel Trains, Motors, Transformers, Wireless Outfits, Structo Metal
Building Material, Automobile and Electrical Supplies. Send 4¢. in stamps for com-
plete catalogs.

LA SALLE LIGHT COMPANY, 134-136 N. La Salle St., Chicago, lil., Opposite City Hall

NEW WIRELESS WONDE

THE INSTANT RADIOCRAPH

Greatest invention of the Age. The result of yearsof experimentation,
Abolishes detector troubles and adjustments—

No more delays—no more lost time and messages
Pick up your receivers any time, Summer or Winter, in any atmospheric conditions and—

You Can Receive Instantly Without Any Adjusting

3,000 miles is latest record of the 1nstant Radiograph. .

1t is wonderful. but «rie, you ¢annot get the Instant Radiograph out of adjustment no matter how you
knock it about. Try it yourself, hit it with a hammer while in_use. .

Vibrations, jars, knocks cannot affect it as there are no fine adjustments to make—no batteries—
nothing to wear out—no Opelatinz expense whatever,

INTRODUCTORY $3 ] 0 0

PRICE FOR
MARCH

The Instant Radiograph is more efficient than any detector on the
market, as there is nothing to adjust. :

The Instant Radiograph is beautifully and solidly constructed on a
heavy base of hard rubber 4 x 4 inches square with rounded corners and
414 inches high; binding posts are made of non-corroding metal, heavily
silver plated, and have heavy rubber-covered thumb screws, preventing
current leakage. All contacts are large, non-corroding, heavily
silver plated, of large size and will last a lifetime. This isa
wonderful instrument of distinctive appearance that vou will be
proud to have in Your wireless station.

The Radiograph is the greatest recent invention in the Wireless field. Its value is priceless and as we
want every professional and amateur operatar on land and on hoard Ships to use it, we have decided to
make an introductory price of $3.00 tor a.limited time only. This is only one-third of the price at which it
should be sold, Send vour order at once. Send for free Catalog E of the Instant Radiograph,

You peed this new book. *'Radio Stations of the World.” A  complete authentic list of call signals
of every public wireless station. Price. only 50c.

UNIVERSAL WIRELESS COMPANY,

Cut 74 Actual Size.

19 East 32nd St.;, New York

This New Tuner Only $8.00

*Your New Receiving Transforme”
having 20 taps on the primary and 9 on
the secondary is very efficient. and
worth twice as much as the one with
sliders, although that tuner does great
wor‘lt’:. Gordon F. Danforth, Syracuse,

We also make a 10,000 meter tuner,

Send 2-cent Stamp for Bulletin 107,

Just Qut

Colby’s Telegraph School
Auburn, N. Y.

L]
... qu

39 &——q
"
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undggnped waves with an audion, with the
addition of the inductances just described.

BREAK-IN SYSTEM,

(461.) Elmer C. Lundy, San José, Cal,
asks: 1. The length of time for which an
amateur license is issued. 2. What device
will eliminate the flickering of the lights
when operating a transformer on 110 volts
a.c. 3. The connections for a satisfactory
break-in system, using a rotary spark gap.

A. 1. An amateur operator's license is
issued to cover a period of two years, while
a station license is given for one year only.
These licenses may be renewed by applying
to the chief radio inspector of your dis-
trict, sending him affidavits to the effect
that the applicant’s station has been in
operation for the preceding six months.

A. 2. A kick-back preventer will some-
times help to eliminate the severe flickering
of lights caused by the operation of a
transformer on 110-volt ac. lines, but a
choke coil is invariably required in series
with primary circuit.

A, 8. The illustration herewith

shows

Break=in Hook=up for Radio Sending and Receivs
ing Circuits.

the connections of a break-in system, in-
cluding a rotary spark gap in the trans-
mitter,

KITE AERIALS.

(462.) Ira Hull, Zenith, Kan., wishes
advice: 1. As to the size of wire suitable
for an aerial that is to be supported by a
Malay kite. 2. The number of feet of wire
which said kite can support. 3. The wave
length that can be tuned with such an an-
tenna, one loose coupler and one loading
coil. .

A. 1. No. 22 B. & S. bare copper wire
can be used with success for the aerial sup-
ported by a Malay kite.

A. 2. The kite will be able to carry
about 1,000 feet, although this length could
be increased by using finer wire.

A. 3. The wave length ,to which you
could tune with this outfit would be about
8,000 meters.

REGARDING WAVE LENGTHS.

(463.) Henry Gerke, Westwood, N. ],
wants to know: 1. The wave length of
W. C. C. 2, The wave length and the time
at which W. H. B. sends “press.” 3.
Where he can obtain copies of (a) United
States Naval Radio Regulations. (b) Regu-
lations Governing Radioc Communication.
Act of Aug. 13, 1912. (¢) Berlin Inter-
national Radiotelegraphic Convention and
Regulations.

A. 1. The wave length on which W.
. C. operates varies from 12,000 to. 15,000
meters.

A. 2. The time at which W. H. B.
usually sends “press” is 10.15 pm., and the
wave length on which he operates is 600
meters.

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers,
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A. 3. The copics of these books can be
obtained from the United States Printing
Office, Washington, D, C.

TELEGRAPHONE TALKING HEAD.

(461.) Radio Amatcur, Ir\mﬂton -on-
‘Hudson, N. Y, wishes us to tell lim: L.
Can the armature of a tclephone magneto
be used in the construction of a tclegraph-
.one, if a holc is bored lengihiwise through
the center of it. 2. Is a pair of 1,000 olun
reCcncas more sensltlve than a smgle re-
ceiver wound up 2,000 ohms.

A, 1. We do not believe that the arma-
ture of a telephone magneto can be uscd
in the construction of a telegraphone head.

A 2, A pair of 1000 ohm receivers are
more sensitive than a siugle receiver wounsl
to 2,000 olims. This is due to the fact that
the two phones act on both ears simul-
taneously.

CHEMICALS.

(465.) K. Beymer, Dayton, O, wishes
us to give him the name of a house where
he may obtain chemical apparatus and
chemicals.

A. Eimer & Amend at 211 Third avente,
New York City, should lLe able to supply
your wants for chemical apparatus and
chemicals. We would suggest that you
write to them for prices and catalog. .\lso
refer to our advertising columns.

SPECIAL ELECTRIC BULBS.

(466.) J. H. Kabler, Rochester, Minn,,
wants to know: 1. Where he can obtamn
special electric light bulbs. 2. Where he
can have special mercury vapor arcs made.
3. Whether a variable condenser is better
than a fixed type when it is used in shunt
with wireless 'phones.

A. 1. For these bulbs we would refer
you to General Electric Lamp Works. Har-
rison, N. J., who will doubtless be able to
make them for you.

A, 2. These lamps could he bullt by the
firm mentioned in Answer 1,"or by the
-Cooper-Hewitt Electric Co., Hohoken. N.
J. The latter company would probably he
better able to do this work, as they make
a specialty of manufacturing mercury vapor
lamps.

A 3. Tt would be far more. advisable
for you to connect a variable or adjustable
condenser in shunt with the receivers than
a fixed one.

TOOLS.

(467.) Godfrey S. Bloch, New York
City, wishes to know what we consider the
12 most important hand tools used by a
machinist.

A. The 12 most important tools used
every day by machinists and electricians are
s follows: Hammer. screw-driver, pliers,
hack saw, haund drill. dividers, callpcrs
chisel, wrench, drill. blow-torch and vise.

INDUCTION MOTOR.

(468.) Ervin R. Musgrove, Longmont,
Colo., asks several questions relative to
mdnctlon motors; 1. - \bout a motor to be
operated on a.c. and having an armature
composed of copper bars and laminated
iron discs, but not fitted with any com-
mutator or slip rings. 2. On the construc-
tional details of such a motor. 3. The
reason why different results are obtained
when applying Ohlm’s law to a.c. circuits
as compared to d.c.

A. 1. The motor you are interested in
falls into the category of induction ma-
chines. No commutator or slip rings for
conveying current from the outside or feed
circuit to the armature “mdmg are neces-
sary as the armature or “rotor,” as it is
called, has currents induced in its short-
circuited windings from the maguetized

THE ELECTRICAL EXPERIMENTER
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5000 miles—
From Hawai to

Richmond, Va.—

with

CRYSTALOI

“On Dec. 23 1 made what 1 believe to be a
new record for the Crystaloi Detector.  About 11 P. M. I heard the station at Lahaina,
Hawaiian Istands, a distance of 5,000 miles. Heard the station four different times.
(Signed) RALPH J. ROBEY, 3314 Floyd Ave., Richmond, Va."

We Guarantee Every Claim Made for

CRYSTALOI

The Highly Sensitive, Perrmmanent

WIRELESS DETECTOR

What It Is What It Does 3 TYPES
Crysualo offers a large  Crystaloi will work —_ _ Soeloh
sraco oL QY srutve  under’ Uhe heaviest  TYTF 0D 24
. ' ; static conditions—  Price, $3.50. Postage 10c
into contact with a finely 2 TYPE AA—Equipped with a
divided alloy—t hus giving will not burn out— cohering _ioductance—~Dimen-

innumerable contact
peints. By rotating the
cylindee the most sensi-
tive spot is found imme-
diately.

and with proper use
will last a lifetime.
With it every mes-
sage will come in
strong and clear.

E1
Price, $6.00. Mail. Weght. 2 1hs.

TYPE

BB—Equipped with

cohering inductance, fixed con-

denser, buzzer, test.
and control

x5l4

) batteries
Dimensions 71,"

x 357,
Prlce, $12. 00 Mail. Wght. 4 lhs.

Send 5¢. in stamps for Catalog
“C" fully describing Crystaloi
and all of our other Iligh
Class Receiving Apparatus.

Eugene T. Turney Co.

INCORPORATED

2595 Third Avenue
New York City

Are You looking for Quality—
Design and Workmanship con-
sistent with price ?

Wtilkfwmmmwf, q |
llmm mmmmuu

~ '*-,‘

If you are, then get our catalog
No. 36E. Illustrating and
describing
about 300
articles of
_éAma teur-
\\% Radio Tele-

graph appara-

8654. Dandy
Rolary Va.nable Condenser. $3.30

No. 8833. Dandy
Receiving Transformer, $5.40
We also Manufacture

Telegraph and Fire
Alarm Apparatus,
Dry Batteries, [i8 i
Medical Batteries, ‘
Bells, Line Equip-
ment, Novelties,
Etc.

tus.

32 Park Place
Broadway Block NEW YORK

No. 8834,
Jove Receiving Transformer, $7.50

You bencefit by mentioning “The Electrical Experimenter’

when writing to advertiscrs.
www.americanradiohistorv.com
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for the Reduction of
Static Interference

High Resonance—Unapproached Selectivity

NO TICKERS NOR ARMSTRONG CIRCUITS REQUIRED
for the reception of CONTINUOUS wave signals if you own a

MIGNON -SYSTEM
CABINET

De Forest Audion Detectors and
Amplifiers

BRANDES RECEIVERS

Crystaloi Detectors, Etc.

Write for R6 Cataleg, Dept. "B’

MIGNON WIRELESS
CORPORATION
ELMIRA, N. Y., U.S. A.

TYPE RC2

THE ELECTRICAL EXPERIMENTER

. Reliable Supplies for Working Models

| The following are just a few of the hundreds of items with

which we can supply you. Every “ldeal’” article is priced
as low as is consistent with the quality. If you don't see
%« what you need listed here, write us and tell us just what you

A want.  Your order will receive our prompt and careful
attention. Satisfaction guaranieed or monev refunded.
\ PROPELLERS
| accuorately made of carefully selected wood. All types carried in
» stock from & inches up to 24 mclhes; made to order up to 7 fect.

wii h =
AXLES

Made of best quality steel rad.  Dems threaded
on both ends and baving puls, they are very fine
for CONNECTING TUNERS" ENDS AND
LOOSE COUPLER SEECONDARIES. Also made
in brass at exira eharge. 1716 in. axles up to 6 in.,
10c.: 7 to 10in . i5¢c.: 11 to 15 in., 20e. 1/8 in
axlesuptoBin., 15c.0 7to 10in.,20c.: 11to 15in..
25¢. DPostages Ze. cxtra.

.
o Y A W7
e el s gy

““Ideal’”’ Ball Bearing Propeller Shafts

These are perfect Mminiature non-frietion Ball Bearing
Bhaits made precisely like the ball bearings used on lorge
maehines. They are perfectly eonstructed, have sold
turned beatings and the nnest steel balls and racea. Flanges
are drilled and endsof shaits ate threaded and supplied waith
nuts and washers. Flanges and upper ball-bearing cases are
10 golid picce of brasa; noi soldered and thercfore unbreakable.

Na. 1—1/ 14 in. s1eel shaft. Weight 1.3 oz. Yrice, 50c.

No- 2—1/8 in. steel shaft. Weight 1.2 0a.  Price. ti0c.
Postage. 2¢. extra_

ST GEARS Build a FLYING
:5. A 1S (l;lc:m cut. m:laclle Model War Aero-
j ight; thly
\—. Iq:lglhourtu ¢ 1511(]).::(-0 ‘obr plane

| ) friction. llavel/16
™ in. shaft hole but
“ﬂ\ / can Dbe furnished
&, with 1/8 in. hole at
= \Fy  10c.each additional
[=7-T Y] Postage., 2c. extra

for each gear.

Size No.of Teeth Pitch Price
5/8 in 18 32 15
3/1¢in. ... .10 40 15
11/20in.....20 10 .20
4/5in.......30 10 .25

We can supply
vou with accurate
scale drawings, in-
structions and all
paris for the well-
known types. For prices see our interesting new 50-
page catalogue. All our experimenter’s supplies are
illustrated and described in this booklet. Write to-day
for a copy. Price, 5¢. postpaid.

are promptly and carefully executed by our Mechanical Department. Submit
SPECIAL ORDERS us your drawings and specifications for quotations.

IDEAL AEROPLANE & SUPPLY CO. 76-82 West Broadway, New York
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-field. This field is provided with a plurality

of windings which are connected to the
external source or exciting energy. Induc-
tion motors are supplied for either single

fret

)

i ¢ /A i)
)
15

Roror

Q@ 468
@

Assembly and Parts of induction Motor.

or multi-phase circuits ; the larger size mo-
tors heing invariably supplied only for two-
or three-phase supply. Special windings.
and starting provisions have to be made for
such otors, when adapted for use on
single-phase a.c. circuits.

A. 2. Herewith the illustration showing
the inake-up of the induction motor. The
rotating member consists of a number of
soft steel discs mounted rigidly on a shaft
in the usual manner. These are slotted
similarly to a d.c. motor armature, but in-
stcad of heing wound with coils comprising
a large number of turns of wire, each slot.

. receives a single, heavy copper rod or bar.

Two heavy copper rings are placed omn
either rotor end and the copper bars in the
slots are firmly riveted or soldered to these
rings; thus there are provided a plurality
of closed electrical circuits through the end
connecting rings or discs and the inductor
bars within the slots. -

A four-pole field, made up of laminated
annealed steel discs, is here indicated, but
this is only used in most cases for small,
single-phase fan motors and the like. In
larger multi-phase motors the field has a
large number of slots in the periphery of
the rotor opening, which resemble almost.
identically the peripheral appearance of the
rotor.  In the siator slots appropriate wind-
ings are placed, consisting of coils of mag-
net wire. The rotor is moved or pulled
around by the constantly changing rotating
a.c. magneuc ficld set up by the stator
windings.

A. 3. The reason that you obtain dif~
ferent results when using Ohm’s law with
a.c. circuit is that this law does not apply
to a.c. circuits hut only to d.c. circuits, due
to the former manifesting marked capacity
and inductive effects, which throw the cur-
rent and voltage out of phase or syn-
chronism.

Radio Receiving Hook=up.

THE TESLA PLANT,
(469.) Chas. W. Squires. Port Jeffer-
son, L. [, N. Y., wants us to give: 1. The
correct hook-up for a receiving set consist-

You benefit by mentioning “The Electrical Experimenter’” when writing to advertisers.
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ing of two slide tuning coils, two detectors,
silicon and galena, two-point switch to
throw on cither one, test buzzer for de-
tectors and 75 ohm receiver. 2. The wave
length of a two-slide tuning coil wound
with 128 fect of No. 21 bare copper wire.
8. The location of Nikola Tesla's plant on
Long lsland. )

A, 1. The illustration herewith given
shows the proper conncctions for these in-
Struments,

A. 2. The wave length of the tuning
<oil would be about -150 meters.

A. 3. This plant is located at Shoreham,
L. L

STEEL WIRE.

(470.) Edward L. Jewett, Sullivan, N.
H., inquires of this department: 1. Where
‘he can obtain long lengths of steel wire
for use in the telegraphone, described in
the June, 1915, issuc of The Flectrical o=
perimenter. 2. The difference between No.
32 steel pianc wire and No. B2 L. & S
gauge wire,

A. 1. The steel wire used in the tele-
graphone can Dbe hought in any desired
length from most hardware stores.

\. 2. Tlhere is a diffcrence hetween the
diameter of wire designated as “No. 32
steel piano wire” and “No, 32 B & 5. \vlr_e."
as the gange used for measuring steel wire
is not the same as that used for copper.
“The latter refers to the Brown & Sharpe
standard gauge.

WIRELESS SCOUTS HONORED.

H. B. Thayer, president of the Western
‘Electric Co., gave a dinner at the llotel
Astor recently in honor of the men who
went to the far corners of the earth to re-
ceive the wireless telephone messages re-
cently sent from Arlington, Va., and which
were heard in Paris and Honolulu.

ELECTRICITY ON OCEAN LINERS,
(Continued from page G11.)
in the house. There are two complete scts
of apparatus, one for transmittiag and one
for receiving messages. the latter being
placed in a sound-proof chamber i one
corner of the house. There is also an inde-
pendent storage battery and coil
For submarine signaling apparatus is
provided for receiving signals from sub-
merged bells.  Small tacks containing mi-
crophones are placed on the inside of the
hull of the vessel ou the port and starboard
sides below water level and connected~by
wires to receivers situated in the port navi-
gating room. The whistles are clectrically
actuated. The hoiler-room telegraphs. stok-
ing indicators and a number of auxiliary
appliances, such as rurder mndicators, elocks
and thermostats, are also electrical, and the
water-tight doors are rcleased by electro-
magncts.
There are complete emergency circui's
provided on ail ocean liners. A\ separate
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MARKO STORAGE BATTERY

TYPE 6WTsg
Type Volts Amp. hr. Length Width 1leight Special price to
capacity wireless engineers
4WT4 4 40-60 Slg Y 8 $7.87
6WT2 6 20-40 1371 7% 8 $8.25

Eapecially adapted for Audion use.

It is a well-known fact among up-to-date wircless engineers and expertmenters that the
Audion operates at a higher eficiency when coutrolted by a storage battery that gives con-
stant voltage.

MARKO Batteries are fully guaranteed, and designed to meet these conditions,

Descriptive circular on all types of MARKO Storage Batteries upon request.

Guaranteed highest quality and lowest prices,

MARK O' QUALITY

PAUL M. MARKO, 1191 Bedford Ave., Brooklyn, N. Y.

“SOME” DETECTOR!

Absolutely the simplest and most
practical Detector of the Cat
Whisker type yet devised. Lac-
quered Brass for the metal parts
and Polished Fibre for the base.

Has the wusual merit of the
“Winger’’ products.

Winger Electric & Mfg. Co.

711 So. Dearborn Street, Chicago, III.

15 ACTUAL SIZE
POSTPAID, 50 CENTS

and distinct installation is fitted 1n all parts
of the vessel, deriving current from two |

-AT—
HOME—

Arnold Navy Type Loose Coupler

PRICE, $15.00

~ Owing to the peculiar construction and wind-
ing of this instrument it is possible for those de-
siring to hear the .\rc Stations, to do so on this in-
strument. . special Hook-up is needed in order to
get up to the wave length.

To those ordering an instrument such Hook-up will
be furmished gratis,

It is as in the past the Right instru-
ment to do all first class receiving with.
Workimaunship and materia) the best.

Send 2-cent stamp for Bulletin No. 3,
which describes fully. also shows the
finest line of Switch poinis, Rubber
knobs and accessories on the Market.

J. F. ARNOLD
135 East 119th Street, New York City

Send two-cent stamp for Bulletin
No. 8

——

ERE'S MONEYINIT*?

LEARN TELEGRAPH Y=

MORSE AND WIRELESS

_N TH

TEACH YOURSELF

in half usual time, at trifling cost, with the wonderful Automatic
Transmitter, THE OMNIGRAPH. Sends unlimited Morse or Conti-

nental messages, at any speed, just as an expert operator would,
Adopted by U. S. Gov’t. 4 styles. Catalogue free.

OMNIGRAPH MFG. CO.,39L Cortiandt St., New York

You besiefit by mentioning "The Electrical Fxperimenter” wwiten writing to adveriisers.
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The Precision Yaricoupler

Patented Mar, 7, 1916, foreign patents pending.

Up-to-date receiving circuits require im-
proved apparatus. You can't get super-
sensitiveness with old style couplers. The
Precision Varicoupler is PERFECTION
in receiving tuners. It has

No Taps No Sliders

No Switches No Delicate Parts
No “Dead Ends””  All the Wire in

No Contacts Use all the Time

and is finished in mission cak. genuine
cut hard rubber. silver finished wire. etc.

5 Styles, $10 to $25

For detailed infoermation write for bulletin PL.

1

The Precision Radio Equipment Co., Inc.
Geoeral Office: 868 Putnam Ave., Brooklyo, N. Y

ADOTRON

SENSITIVENESS GUARANTEED
200 PER CENT. MORE

SENSITIVE THAN ANY OTHER MAKE
OR ANY OTHER FORM OF DETECTOR

SEND FOR INTERESTING LITERATURE

CHELCO ELECTRIC CO.

948 N. TRUMBULL AVE., CHICAGO, ILL.
LARGEST DISTRIBUTORS OF AUDIO TRON BULBS

8,000 MILES

is the record (amateur) with our Audio-
Tron Detector

THE AUDIO-TRON
DETECTOR—AMPLIFIER—OSCILLATOR

$6.50

Jensen Electric Co.

RADIO APPARATUS
and SUPPLIES »
SEND STAMP FOR CATALOG

1949 Hurom Street  CHICAGO, ILL.

' A NEW CHAMBERS COUPLER

o No. 744, PRICE ONLY $4.50
Positively un-
equaled for
the money. Is
6” high, 6”
wide, and 14~
over all,
Wound with
Enamele d
wire, and has
a very unique
slider. Wood-
w otk mahog-
Try one, you will not be diSap-

Price postpaid . N s o

any finished.
pointed.
5¢. in stamps brings our 64.page illustrated cata-

logue, B-B-24. None otherwise.

F. B. Chambers & Co.

2046 Arch Street
Philadetphia, Pa.
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30-kw.

sets and the 3,500-ampere-hour bat-

tery, so that in the event of current irom .

the main dynamos being unavailable an
independent supply is obtainable. Con-
nected to the emergency circuit are about
500 incandescent lamps, fitted throughout
all passenger, crew and machinery com-
partments, at the end of passages and near
stairways: also on hoat deck. to enable any-
onc to find the way from one part of the
ship to the other. The following are also
connected to the emergency circnit by means
of change-over switches: Five arc lamps,
seven cargo and gangway lanierns, wireless
apparatus, boat davits, mast, side and stern
lights amd all lights on Dridge, including
those of navigating and chart rooms. wheel
house, telegraphs. compasses and Morse
signaling lanterns.

Very soon, it is freely predicted, ocean
liners will also he driven by electric power.
the Government having ordered such an
electrical equipment fr(;m the General Elec-
tric Co. to drive the new battleship Cali-
fornia, the largest in the world.

ELECTRICITY, THE BENEFICIENT.
(Continucd from page 619.)

great aluminum industry with all its
branches, for instance, is directly depen-
dent upon the electric current for the
production of the aluminum stself. Acety-
lene gas which is now used for so many
purposes 1s obtained from calcium carhide,
which is produced Iw means of the elec-
tric current.  Carborundum, the well-
known and widely used abrasive, is a
product of one form of the electric fur-
nace. The electric current is used in re-
fining coprper on a vast scale, for the pur-
pose of ]mrlf) ing it and for the separation
of the precious metals. Numerous other
chemical industries are founded upon the
use of the electric current. Fixation of
atmospheric nitrogen for producing mtrates
for fertilizing and other purposes is now
accomplished on a large scale by means
of the electric current, “and it promises to
hecome in time one of the vastest indus-
tries in the whole world. In fact, power
plants of approximately half a million
kilowatts, or more than three- -quarters of
a ml”lOI'I horsepower concentrated in a
single station are now being considered
for such production of nitrates. The time
is coming when the whole world will be
affected by this industry through food
production.

Such a catacylsm as the complete cessa-
tion of all clectrical activities would there-
fore result in such changes as greatly in-
creased concentration of population around
industrial centers. the city and the country
would be pushed farther apart, many in-
dustries would bhe disorganized and some
would bhe stopped completely, many great
establishments would have to be recon-
structed, types of buildings would be
changed, methods of business would be
modified, the producing capacity of indi-
viduals and of industries would be greatly
reduced, methods of living would be modi-
fied, methods of transportation would he
changed and for the worse; in fact, all con-
«litions of life and fields of endeavor would
be influenced, either directly or indirectly.

Myriads of times it has Leen said that
“electricity is in its infancy,” until people
have come to helieve that it is a perpetual
infant like Buster Brown for instance, but
it has now grown to robust stature and
unostentatiously has assumcd a goodly
share of the world’s hurdens. Tts efforts
have heen productive and not destructive.
In this sense it-has heen one of the most
bencficent agents of mankind. In Arabian
Nights' parlance it is one of the good
genii.
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In this Department we will publish such matter as is of interest to inventors

and particularly to those who are in doubt as to certain Patent Phases.

Questions

addressed to ‘“‘Patent Advice’” cannot be answered by mail. Sketches and descrip-

tions must be clear and explicit.

Only one side of sheet should be written on.

FREIGHT CAR LOCK.

(47.) Elmer D. Gehman, Macungie, Pa.,
desires to have our advice on a freight car
door lock which he has invented. He sub-
mits description and illustrations of same.

A, The ideca to us seems novel and as
far as we have ascertained by a careful ex-
amination of our files and reference hooks
nothing like the idea submitted is in ex-
istence so far. We would, however, ad-
vise our correspondent to get in touch at
once with a patent attorney to find out
what has been done in the art before. It
will only cost a small sum of money to get
the references of other patents that have
been obtained on such locks, and they per-
haps will show our correspondent how to
go about getting a valuable patent on the
invention.

NON-REFILLABLE BOTTLE.

(48.) Ralph H. Zimmermann, Sutton,
Neb., desires to know if there is such a
thing as a simple and practical non-refill-
able bottle, and whether one is on the mar-
ket and in actual use. He also wishes to
know if it is worth while to spend time and
money in the invention of such a hottle.

A. As stated hefore to another corre-
spondent, several thousand patents have
been taken out on non-refillable hottles, and
as far as we are aware, there are not
six being used at the present time. The
ones that use them are mostly the liquor
people, to whose interest it is to see that
the bottle is not refilled after its contents
have once heen emptied.

We have stated the case clearly above
and our advice to inventors of non-refill-
able bottles is that they should not waste
a lot of time and money inventing one, as
practically everything has heen attempted
in this art, and scveral very good ideas are
in actual use to-day.

As far as we are concerned, there is ne
such thing as a non-refillable bottle, as any
non-refillable bottle, no matter how well
constructed, can be refilled if anybody
really wants to do so.

We know of a case where an unscrupu-
lous bartender removed the label of a
liquor bottle, the brand of which had a
very wide sale. After removing the lahel,
a small hole about % in. in diameter was
drilled into the bottle, and by using an ordi-
nary suction pump the bottle could thus
be refilled quite easily with an inferior
brand. The small hole was plugged up
with cement and the label again placed on
the bottle. Consequently the non-refillable
bottle could he refilled in spite of the fact
that this was about the best hottle of this
kind on the market. While such cases are
of course infrequent, it still goes to show
that where there is a will there is a way.

COMMUTATORLESS D. C. GEN-
ERATOR.

(49.) Clarence Ray, Kokomo, Ind., has
submitted to us an elaborate set of draw-
ings and description about a commutator-
less d.c. generator, and he wants to know
what demand there would be for a ma-
chine of this kind, and, if possible, its value
financially. The dynamo in question works
without commutator, as its name implies,

and is supposed to have a much larger ef-
ficiency than other generators of the same
kind.

A.  As stated Dbefore in these columns,
this journal cannot give advice as to the
financial value of an invention. We stated
before that even if we were to put down
a figure this would at best he but a crude
guess, as it would he practically impossilile
to approach the true value within 90 per
cent., no matter what the invention was.

As far as the dynamo is concerned as
submitted by our correspondent, we must
say that we have hecen very favorably im-
pressed with the idea. We liave never seen
anything like it, and from a careful study
which we have made of the device we are
quite convinced that it will work as stated
by our correspondent. It is certainly the
most ingenious invention which has heen
submitted to us so far, and should prove
of great interest to manufacturers con-
structing generators, As far as we are
aware of, there exists to-day no machine
nor patent on a generator of this kind, and
we would advise our correspondent to get
in touch with a patent attorncy at once
and see what has heen done in the art le-
fore. There is a chance that a similar idea
might have leen patented hefore, although
we very much doubt it.

We have been so well impressed with this
invention that we would like our cor-
respondent to advise us what results he
has had in connection with the device.

EDISON DEFINES GENIUS.

_“Stuff_! I tell you genius is hard work,
stick-to-it-ive-ness and common se* e !”

In this short and trite sentence Thomas
A. Edison, the wizard, sums up his success-
ful carcer. But this versatile and brilliant
mventor should have added genius is in-
defatigable in research. experiment and dis-
covery and exhibits intense concentration
of mind and love of learning.

Thomas A. Edison was born at Milan,
0., in 1847, but when he was seven years
of age his family moved to Port Huron,
Mich., where he passed his boyhood. Edi-
son spent but three months in the public
schools, but received a thorough schooling
at his mother’'s knee. Before he reached
the age of twelve he had read Gibbon’s
“Rome.” Hume’s “History of England,”
Sears’ “History of the World,” and the
“Dictionary of the Sciences.”
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PATENTS

II" YOU HAVE AN INVENTION
which you wish to patent you can
write fully and freely to Munn & Co.
for advice in regard to the best way
of obtaining protection. Please send
sketches or a model of your inven-
tion, and a description of the device,
explaining its operation.
All  communications are strictly confiden-
tial. QOur vast practice, extending over a
period of seventy years, enables us in many
cases to advise in regard to patentabilit
without any expense to the client. Qur Haad-
Book on Patents is sent free on request. This
explaing our methods, terms, etc.. in regard

to PPatents, Trade Marks, Foreign Patents,
etc.

All patente secured through us are deecribed without
cost to the patentee in the Scienzrfic Awnerican.

MUNN & CO.

SOLICITORS OF PATENTS

699 WOOLWORTH BLDG., NEW YORK
and 625 F STREET, WASHINGTON, D. C.
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PATENTS
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WATSON E. COLEMAN, Patent Lawyer
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INVEN SOMETHING

It May Bring Wealth

Our Free Book tella whbat 1o invent nnd bow to obtaina
patentthrough Our New Credit System.

WATERS & CO., 4287 Warder Boilding, Washiogton, D. C.

PATENTS WANTE

tions.

Invent with valuable list of Inventions Wanted. $1,000,000 in prizes offered fo inven-
Send model or sketch for Free Opinion as to patentability. We have a
Special Department devoted to Electrical Inventions and are in a position to assist
and advise inventors in this field in the deveiopment of their inventions.

MODERATE FEES—WE ASSIST INVENTORS TO SELL THEIR PATENTS
Write To-Day for our Five Books sent free to any address.

Write for List of Patent Buyers who
desire to purchase patents and What To
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AUTOMATIC POCKET BORER No8 X

Handsome nickeled steel.  Magazine han-
dle contains eight drill points from 1/16 to
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tf you want precision tools that
will work faithfully for you under
1 conditions, that stand harder

wear than others, that enable you to
do better work and do it more easily,
then you want

“RED DEVIL’’ TOOLS

“RED DEVIL'' Diagonal Nipper No. 542, 6
in.,, THE MOST POWERFUL NIPPER
MADE. One pound handle pressure = 20
Ibs. cutting pressure. Sample 85c.

Tool Booklet Free

Smith & Hemenway Co.,Inc.
153 Chambers St., New York City

BRASS GEARS cut by an
entirely new pracess. The
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world, snd savel!Y gear listed fle
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SCIENTIFIC ADVENTURES.
(Continued from page 625.)

soned with a similar logic, and they had
.thus come to the conclusion that as Mars
is so far removed from our sun the tem-
perature on Mars must necessarily always
be far below the freezing point. Accord-
ingly they reasoned that life on Mars us
we understand it was not possible. But
then the telescope suddenly revealed that
the Martian snowcaps ¢o melt every spring,
and if this is the case the temperature even
in the arctic circles at times must he above
the freezing point. But why?

“*The answer is simple cnoush. The
earth has a very dense atmosphere with
many clouds. On Mars the reverse is the
case, where we have a thin atmosphere and
practically no clouds all year around.

“‘Professor Lowell estimates that over
the carth as a whole the proportion of ac-
tual to possible sunshine for the emire
vear is 30 per cent. In other words, the
sun only shmes practically one-half of the
time it might if there were ne clouds. On
Mars, on thie other hand, the sun shines 99
per cent. of the time. There are nd cool-
ing rains or snows in the temperate zoncs
either to cool the atmosphere, consequently
a great deal more heat 1s absorbed and re-
tained on Mars than is the case on earth.
Further, an enormous amount of encrgy is
lost on earth, where the sun rays must
travel through a dense blanket of air, which
15 not the case on Mars, where the air is
thin and clear. For this and other rea-
sons too technical to dwell upon, we find
that light and heat are practically the same
on the two planets, withh several points in
favor of Mars’

“While I was still turning these facts
over in my mind, Flitternix suddenly
pointed to the sky amd shouted rather ex-
citedly:

“'Look at the maons! I followed his
finger and 1 saw the wonderful spectacle
of two full mmoons shining in the skyv. [t
was still light and for that reason the cf-
fect was not as wonderful as we have since
witnessed when we see Phobos and Deimos
during the night time. At that particular
time tlhiec moons shone rather pale as our
own moon does in a bright afternoon with
the sun still up.

“Phohos, the larger of the two moons, is
but 4,000 miles distant from Mars and, as
1 mentioned before, it revolves around
AMars in the incredible short time of 7Y%
hours. In a single Martian day it there-
fore revolves three times around Mars,
consequently it rotates faster than Mars
itself. Although it revolves in the same
direction as Mars and the rest of the
planets, namely, from west to cast. on ac-
count of its greaier speed i/ appears as if
it were mowing from west to easi. Its
speed to an unaccustomed hmman observer
is really disquieting. \Whilc we were look-
ing on we could actually see how terrifically
fast Pholhos moves. When Flitternix had
first called my attention to it it was quite
high up in the skv. Ten minutes later we
watched it plunge with express speed below
the eastern horizon! It is positively un-
canny to see a heavenly body that looks as
big as our moen perform such celestial
gymnastics, but the fact remains. Deimos,
the smaller of the two moons, revolves at a
distance of 12,300 miles from Mars. DBut
as it measures but 36 miles in diameter it
naturally appears quite small as seen from
Mars, even when full. At that afternoon
when we saw it it did not appear very |
much brighter or bigger than the evening
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to Mariians, as we understand that term;
it looks rather like a very bright star. Even
during the night its face docs wot always
appear as a disc to the naked cye, even
when it is full, 1t is too small and toe far
removed. Nevertheless it is a true moon.

“Having finished our contemplation of the
sky, we wurned anew to the view directly
below us. Of all inspiring and mujcslic|
sights 1 do not think that there is one
that cuun rival a Martian ‘city,’ 1 once
thought that New York as seen from the
Woolworth building was about the grandest
view one could ask for, but it appears posi-
tively ridiculous compared with any of the
Martian great centers.

THE ELECTRICAL

EXPERIMENTER 659

“To hegin with, the Martian citics are|
not built upon the ground for a very im-|
portant reason. Ncarly all of the Martian
continents arc «deserts, irrigated only in
comparatively small sections and near the
great walterways., The land, therefore,
which is absolutely Hat without ¢ven small
elevations, is sandy, as arc all true deserts.
l‘or ages upon ages this desert sand has
been rolling back and forward over the
planet till it has lost the characteristics of
real desert sand as you lkmow it on earth.
it has become a line, impalpable dust, ex-
tremely choking if it fAnds its way into
the lungs.

“This fine desert dust is the greale t hane
of the Martians and they fight it constantly
and heroically. But as nothing but vegeta-
tion—which, again, is dependent on water—
will permanently stop the dust, the light is
almost hopeless, for the Martians lack
water to irrigate the entire planet. Natu-
rally the dust is not quite so bad near the
waterways, but the large centers spreading
for a few miles inland are not thus pro-
tected, especially if the wind blows from
the land side over a broad expanse of
desert. Lven the slightest breeze brings its
clouds of choking dust and a strong wind
sometimes obscures the sky.

“But when it storms pity the poor Mar-
tians! Through the large telescopes on
carth 40 million miles away astroromers
have frequently seen huge sandstorms
sweep over sections of Mars as large as
France! Cau you imagine what such a
storm means? We witnessed one yesterday
and it was awe-inspiring, terrific indeed.
Hours ahead of (he storm the Martians ran
for their sheltered lofty houses and tlosed
everything airtight. All trafic on the
canals, on the ground, as well as in the air,
ceased for two hours while the storm was
mn progress. I'rom the eastern side of our
host’s windows we saw the approach of
the dust. It came rolling on in gigantic
red clouds like an ocean, and although it
was in the forenoon the sun was blotted out
almost entirely. The dust is so fine that
vou could hardly hear it as it was hurled
against the thick window panes in immense
quantities. On and on it came, scemingly
without end; sometimes we would get a
glimpse of sunlight, but oftener we were
plunged in total darkness. After the storm
had lasted for two hours it stopped as sud-
denly as it had appeared and the sun
smiled down on us again as always,

“Within ten minutes after the storm
myriads of aerial flyers could be seen spray-
ing the huildings and structures with com-
pressed air to clean out the red dust from
the corners where it had accumulated.
When we looked around this morning there
was hardly any evidence of the terrific sand-
storm of yesterday. course. such
storms as the one we witnessed are rare
and do not occur more than six times a
‘year ; nevertheless, all Martian houses and
structures are built with a view of get-
ung rid of the dust as quickly as possible
when it does come in avalanches.

“Accordingly alt buildings have sharp
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You Can Only

this trade-mark
is on flash-
light-case and
battery. If
your dealer
cannot supply
you with our product
write directly to us
for Catalogue A2,

BeaconFlash-
lights and
Batteries are
made in a wide
variety of
styles and shapes but
only one quality—

THE BEST.

“Short-Citcuit Proof.”

*Ideal Fountain Light.”
Beacon Electric Works of National Carbon Co., "**’\pw 'y

BRANCHES: CHICAGO, SAN FRANCISCO

om
A
A

The Newest Thing in
Flashlights

Your watch on one end of your
chain, your WATCHLITE on |
the other. 4

Not merely a novelty, but a use=
ful, serviceable flashlight.

Bright Star Battery Co.

Factory and Main Office:

NEW YORK
Branches: 6
CHICAGO  MONTREAL WATCHLITE”
\ I/ ‘- Make Your Own

MOTORS DYNAMOS \\\\ \ I//// ELECTRIC LIGHT

We make a special fd d \\ _4 .
c a specialty of dynamos and motors. We = == Anvone with an engi j
gm furnish parts t;or sam:, ﬁmal_.e orfn fl hed. — _—: ateya d";:\am: n,sz;r:'zsca‘r:u(:f:':-t

O tat an arma re 15CS O 7S, N . o

Trl;:inn:l:;:rszlgissfrom '..’flr\»\r:‘xtt';;I tOIS.OUOBWA!fQ: buﬂt to ’?/ § :)i:;'lst $%005"-5 Il\j;;:,ei;mifera;'e‘.amio
? i e ° ~. . $60. R
?io:;. end stamp for circular or quota /7/ \\\§ o i:);;us.old on easy monthly paye
F. R. REILMAN 442 Niagara St., Buffalo, N. Y. HOBART BROS.. Box 5. Troy, Obie

You benefit by mentioning ““The Electrical Experimenter” wien writing to advertiscrs.
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IExplaln without obligation to me, how I can

Big Money
in
Electricity

The electrical industries offer won-
derful opportunities for boys with
a liking for electricity. The sala-
ries paid to trained men are large
—promotion comes rapldly. and,
best of all, the profession is not
mercrowded.

The opening of new lines, from
time to time, (such as wireless tel-
egraphy and telephony). promise
attractive and paying fields to those
who wish to specialize. The will
to de and Special Training will
bring success to you.

‘The International Correspondence
Schools of Scranton can help to
make you an expert in electrical
work. Hundreds of boys have
already won success through
I. C. S help. You can do the
same. Everything is made so clear
that you can learn in your spare
time, regardless of where you live
or what you do. No books to
buy.

There’s big money in electricity. Get
after it by marking and mailing the
attached coupon today. Finding out
costs you nothing.

Mark the Coupon—NOW

NTERKATIONAL CORRESPONDENCE SCHOOLS
Box 5305, SCRANTON, PA.

qualify for the position before which I mark X.
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_..Motor Boat Running

l Present Qccnpation

Automobile Running
Bookkeeping
_ Electrical Engin’er'g [ 'R, R, Accounting
— Electric Lighting
—IBlectric Railways
Dynamo Runhing
Telep. & Telez. Eng.
Mechanical Bng'r'g
Mechanical Drafting
Shop Practice

Civil Service
_.Architecture
Contracting & Build.
,__‘Structural Engin'g
Plumb'g & Heat'g
Civil Engineering

Stenog. &Typewrit'g

Good Epgllsh for Ev'yone

Steam Engineering |_Salesmanship
Mine Fore. & Supt. _,Advertising
Chemistry Agriculture
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gable or pyramid roofs, and every wall
and balustrade is built with a gable. Every
window silt points downward at an angle,
There is not a structure on Mars that is
exposed which is flat, or which has a single
flat projection extending from it. Every-
thing is built to get rid of the dust as
quickly as possible, for this fine and ex-
tremely dry sand slides down a sharp in-
cline with great rapidity.

“From the foregoing you will easily un-
derstand that the M\lartians cannot per-
manently dwell near the ground. It is an
exceptionally calm day when your Martian
can walk on his planet without his respira-
tor hood over his head. From this it fol-
lows that as he cannot dwell upon the
ground, and as intelligent beings as a rule
do not carc to burrow themselves into the
ground, there is but one thing to do, and
that is to go above the surface of the
ground. Indeed, this is precisely what the
Martians have been forced to do for thou-
sands of years hack.

"It was soon found that the ordinary
dust did not usually rise higher than 400
feet ahove the surface of the planet. At
this altitude the air is sandproof except
for such severe storins as the one we wit-
nessed yesterday.

“For this reason all buildings and struc-
tures on Mars, with few exceptions, are
located H00) feet above the ground in order
to make lifc hearable. Thus all ‘cities’ are
built high up in the air, and it is this fea-
ture wlhich gives the stranger his greatest
surprise.

“lmagine inunense metal towers stretch-
ing skyward mile upon mile, supporting a
vast city raised 500 feet up in the air.
Imagine these towers partly roofed over
with metallic roadways and buildings and
you have a faint idea of how a Martian
‘city’ appears.

“\WWhen we had first 'landed’ on Mars we
naturally thought that we had touched the
ground. As a matter of fact, we had not
'luuded' at all, but we were still 500 feet
away from Mars proper. We simply had
descended in the aernal Martian city, but
this we did not know till later.

“Every building is constructed of the
universal transparent material Tos. giving
the structures a curious hut pleasing appear-
ance. The transparency of this wonderful
material is so great that it is possihle to
actually look straight through an entire
bhuilding, wherever there are no obstruc-
tions of opaque obhjects. [ might say that
the latter are rare, for the Martian loves
nothing better than transparency and for
that reason he huilds nearly every object
of Tos; from a table down to the floor,
which, of course. 1s transparent, too. You
might think that such a b use, open to
everybody's curiosity would bring with it
many delicate as well as embarrassing situ-
ations, but this is not the case, at least
not for the Martians. These peoole have
long since learned that anything worth do-
ing cannot possibly he open to criticism
from fellow inhabitants; while closeted,
non-transparent rooms make for nothing
but laziness and vice. When all of your
actions are open to the entire world you
are more apt to lead an upright hife than
otherwise. For that reason no false, make-
believe civilization exists on Mars as is
the case on earth. For that reason, too,
the Martian is an upright, healthy, truth-
loving individual. not a hypocrite as are
nine-tenths of the human race. The Mar-
tian has no secrets, he knows no vice, he
has no scandals, and he has little occasion
to feel ashamed of himself. Why Be-
cause everyone can see at all times what
he is doing.

“Pick up any one of your newspapers.
What do their text pages contain? Secventy

March, 1910
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Brilliant Lightina Jiffy

Everybody appreciates the value of France
Flashlights.  Around the home at night;
motoring; out-of-doors; tor boy scouts; me-
chanics; farmers and postmen, Franco
Flashlights are indispensable. At a pressure
of the finger they throw a brilliant stream
of white Iight just where you want it

Flashlights

Franco

are guaranteed absolutely to give you worth.
while service and satisfaction. The Radio
Battery inside is the finest flashlight battery
roduced, will give more light and last
onger. At the Panama Pacific Exposition
Franco Flashlights were swarded highest
honors—Gold Medal and Blue Ribbon.

O
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Flashlight illustrated is 5}a inches long,
fibre covered, nickel trimmings
and will throw light a long dis-
tance. Patenteg "Wireless™
feature prevents short-circuit-
ing when in contact with
metal. Complete with Radio
Battery and Tungsten Lamp,
at $1.00; everywhere,

AT N AL

Write for our Big Catalog
No. 9.

Interstate Electric Novelty
Company
29-31Park Place, NewYork City

Chicage SanFrancisco

S0 00 G L
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Toronte

Electric “Pullers” for Boys

Neo. 390

Just what they have been looking for. Transfers
the high speed to great power at slow speed,

FIVE CHANGES
from three pullies and two winding drutns.

Price $2.00

Live dealers everywhere. Order direct, or ask
your dealer to show you the Knapp Line and
insist on getting Knapp Goods. Dealers not
already handling the Knapp Line should ask for
prices.
Cataloy illustrating many specialties on request.

KNAPP ELECTRIC NOVELTY CO.
523 West 51st St., N. Y. City

OSTON WIRELESS

Rotary Condeénser, 43 plates, .001 M.F., 53.75
Tuner, $2.50. Snark Gaps 60c. and $1.00
etectors, $1.00, S1. s
Loose Csupler, 57. Sﬂ "1500 I\icters
Agent for A, W. Bowman & Co.. Adames-Morgan Co.,
M-nhatun!Sp-rk Coils. Catalogue for Zc. stamp.

M. MUELLER, 18 Devonshire Street, BOSTON, MASS.

You benefit by mentioning *‘The Electrical Experistenter” when writing to advertisers.
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per cent. scandals, murders, war, law suits,
gossip; 10 per ccnt. sports; L0 per cent.
business; & per cent. scicnee and advance-
ment, and 5 per cent. miscellancous sub-
jects. f you place your whole humanity in
transparent houses the scandals, murders,
war, most of the law suits and the gossip
will disappear automatically. Think 1
over !

“The great Martian ‘cities’ are laid out
in semi-circles, or els¢ reciangles, always
one side quite close to a waterway. More-
over the ‘cities’ are not detached, hat they
arc continuous; hy that | mean that they
run unendingly along the whole length of
nearly every waterway. Thus on both sides
of the waterways you will find the metal
towers bearing on their top the Martian
buildings. The so-called ‘running citics'
are only abount one mile wide, running par-
allel with the ‘canals.” Every 50 or MU
miles we find a large center. which spreads
out in form of a semi-circle or a huge
rectangle, some of these large ‘cities’ rc-
cede from five to scven miles from the
waterways., Of course, these large ‘citics
are connected on Dboth ends with the “run-
ning cities’; for that rcason ilere is no
beginning and no end to the Martian
‘towns.” Nor do they go by any particular
name. Each spreading city has a number
while the running oncs, located betiwveen the
spreading ones, have a figure and a svinbol
hikke our letters. Thus the Martian Capital
at which we reside at present 15 termed 1.
The first large ‘city’ toward the south is
termed 2, The ‘running city’ which con-
nects city 1 and 2 is termed 1A, Of course,
the Martian symbhol 1s not ‘A, this 1s mere-
ly my equivalent or my own translation
for it. The numbers of the houses for guick
orientation are termed in ‘fractions,” ac-
cording to their location. Thus, forinsiance,
a louse located in the ‘running city’ 1.\ is

1A

numbered —— This means that it 1s the

tenth house south, counting from the ‘city’
1. As every Martian knows the location
of every ‘town, the numbering system is
both simple and doés not lend itself to con-
fusion.

“As nearly all of the land on Mars is
practically desert, except that near the
waterways, 1t follows that no ‘town’ cver
reaches more than 1¢ miles inland. This
fully explamms the vast ‘connecting cities.”

“All the streets run perfectly straight
and cross at right angles, American fashion.
Alt buildings and houses arc detached from
each other, none are ever found built close
together. Usually eight buildings constitute
a ‘block,” threc to eaclh side, with the cen-
ter space left open.

“The ‘blocks’ are separaled by wide
arched roadways; wherever two of them
cross cach other, there are usually two
bridges flung diagonally across which mect
in the center.

“The roadways themselves are of a heavy
metallic construction and are entirely per-
forated with round conical holes about one
inch in diameter with about one inch of
metal between them. By this method all
dust and dirt falls through the streets to
the ground 500 feet below. Thus the
roads appear clean perpctually, even after
a sandstorm. The houses............ but,
hello, my chronometer tells me that 1 have
but ten seconds left to talk hefore the
telegraphone wire on my radiotomatic on
the moon will be full to capacitv. Well.
good night, my boy, till to-morrow, good
night!............ 2

% % % % %

The usual rap, r-r-r-ap, f-Alum, f-flumm

and everything was quiet once more.

This serial started in the May, 1915, issuwe.
Back nwmmbers are supplicd at 10 cents eaci.

(To be continued.)
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Because

I want ambitious men to become high salaried Draftsmen
through my practical working training—therefore :

IW1ill1Give You

This Set of Drawing

The Chief Drafisman of a large and well-known company will
give vou this comptete draftsman's outfit absolutely free. It does not cost youa
penny. Besides these Imported regular draftsman's instruments shown here, 1 also
give you absblutely free a 20x25 inch drawing board, a 21-inch T-square, a drafts-
man’'s triangle rule, supply of drawing paper, 2 triangles and French curve, pencils
and erasers. drawing thumb tacks. etc.. in fact a comnplete and first-class regular Draftsman’'s Working
Gutfit as soon as you enroll. This is just the same kind of an outfit [ use my=zelf. Genuine working
instruments. You could not get this outfit for less than $15. But now on this special offer, | will give it
to you absolutely free.

And Train You for a $200 Position

i am Chief Drafisman of an old and well-known company. There is a con-
stant demand for trained draftsmen all over the country and 1 will give you just the kind of training
that will qualify you to hold one of these big paying positions. 3125 to 3200 a month straight
salary is an ordinary pay for a pood draftsman. I will give you just the kind of training that you need
to hold one of these fine jobs, right in your own home during your spare

' time. Start earning money as S00n as you are my persona student.

SPECIAL M I know the kind of training that you must have in order to tet the highest

salary—and that is just exactly the kind of training that I will give to you.

During the last twenty years | have trained some of the highest paid men.

Their success in the profession is weil known. You can do as well—or
better than they.

Send Me the Coupon [ FREE
Put your name and addrcss in e gue S mm mm - — ———"—" S—— - .

coupon or on a letter or postcard now and send to | Chief Draftsman Dobe
me at once for my new book "Successful Draftsman- I . . K
ship.” Find out about the golden opportunities that T Successial || Engineer’s Equipment Co.

i Division 3383, CHICAGO, ILL.

Instruments

T'or a limited time [ am
making a special price
ofter in order to com-
plete a new class ready
to start. Send for free
book at once. to-day.

await you in our proiession. ¥ind out how you can
et just exactly the kind of training that you need

to hold a position paying from 125 to $200a month i ol Without any obligation to me what-
at once. Absolutely no obligations in getting the TS ¢ soever. nlease mail your book *'Suc-
book. Just put your name and address on the cou- A% cessful Draftsmanship,”” and full par-

ticulars of your liberal “Personal In-
struction’ offer to a few students. It
l is understood that I am obligated in

CHIEF DRAFTSMAN DOBE i e whaever

Div, 3383 Engineer’s Equipment Co., Chicag

pon.  But send it now—immediately while 1 am
making this special offer.

LOOK

at the big subscription offer
shown on page 669 of this issue

Handy Binder

for THE ELECTRICAL EXPERIMENTER

Holds and preserves 12 issues, cach of which can be
inserted or removed at will, without tools. Will keep
your magazines perfectly for all time or just preserve
them like new till you bind them permanently. Made of

heavy materal, extra strongly reinforced
at the back and covered with handsome C
green cloth, suitably lettered in gold.. ...

Shipping weight 2 1bs. Add sufficient postage, other-
wise we will have to send binder by express.

Order a Binder To-day and Preserve Your Magazines.

Experimenter Pub. Co., Inc., 233 Fulton St., N. Y.
Book Dep't.

You benefit by mentioning “The Electrical Experimenter’ when writtng to advertisers.
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Here’s YOUR Chance to Learn

DRAFTING
Thio Comalete $15 Drawing FREE

Qutflt and Full Instructlons

In Mechanical Drawling

-

There’sagood job waiting foryou.
The country is facing greater
e - prosperity than
it has everbefore
| experienced.Far-
seeing men are
getting ready for
boom times. Get
this training now
and share in the
coming prosper-
ity. We make

CHARLES W. MOREY
President of the College
and Head of & Large Chicago
Firm  of Civil, Mechanical

the way plain.

anid Electrical Engineers and
ontracturs,

Men Wanted
AT BIG SALARIES

This is 8 rare chance for a few wide-awake young wen.

On account of the rapidly increasing demand
for trained draftsmen Pres. Morey has issued
orders that instruetions be furnished to a
limited number of young men who are inclined
along engineering or architectural lines,
Read about this great offer below—then mark
and mail the counon.

Devote your spare

STUDY AT HOME cyete vour  spare

only and learn this profitable and pleasant
profession, and Zet in the elass drawing the big
payenvelope. Hundreds of men are in daily
attendance at this old established ecollege. In
yourown home you can do the same work these
men are doing, and the same experts that teach
them will zuide you toward the biy job. These
well-known engineers prepare your instrue-
tion matter. Your work is examined and ap-
proved by them. They know exactly the
praclical tralning you need and they train vou.
No books to sell. Live. up-to-date blue prints
of work in aectual construction. In your own
home you work with plansof machinery, build-

ings, steel works,etc., actually being construet-
ed in Chicago, New York andotherlargecities.

Electrical Drafting and Design

Mo other slmilar correspondence conrse 1n Ameriea has
a resident college of National reputation back of 1t. nor
a taculty of active experts actually engaged in munl-
clpal and corporation engineering work. These men
know exactly the kind of training You need because
they are in eonstant ¢harge of big work.

$45COURSE FREE

IN MECHANICAL DRAWING

This Collete has setaside a limiled numb f
Scholarships and willl give the regular swe'c"gmﬂ'?ﬁ
B‘Jechanlcnl Drawing Fres with any one of the Home
Study Courses named in the coupon below—this is in
addition to the complete $15 Drawlig Ontfit which s
also turnished to students free. Take advantage of this
unusually liberal offer today, as it will be withdrawn
when the allotted number of Free Scholarshlps has
been awarded, It costs you nothing to get full infor-
mation. No obhgation on you,

ACT NOW—FILL OUT COUPON TODAY

—Electrical Dreafting

~ Bail .
“Machine Draretap ailders' Course

—Plad Reading

-g:chl:zct?x;l I'Jrlafting —Estimating
~—Stractoral Drafting —Sheet Metal Drafting |
—Civil Englneering  (1060) —Surveylng &
Name ..oonineane

Address... @ -

Town...... ceeerraaeeaStaten. i, .,

College or Home Seudy Courss........

CHICAGCO TECHNICAL COLLEGE

1060 LAME VIEW BLDG. CHICAGO, ILL.
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THE UTILIZATION OF THE SUN'’S "
ENERGY.
(Coutinued from page 606.)

a partial rotation to the ratchet wheel w,
As the current ceases the armature is re-
tracted by the spring b, without, however,
moving the wheel w, With the stoppage
of the current the plates { t cease to be
attracted and separate, thus restoring the
circuit to its origina! condition.

Coming now to later developments of a
practical nature in the line of solar engines
amcl boilers, we may take up the work of
Mr. Shuman, of Philadelphia, Pa.. who
later collaborated with a Mr. Boys, of Eng-
land. They were able in their final de-
velopments to operate a 100 horsepower
engine by means of solar energy. This
plant was built at Aeadi on the Nile,
IZgypt. and is shown in the large illustra-
tion here reproduced at Fig, 3. Prior to
this excellent work, however, we may con-
sider Dbriefly the early solar engines de-
veloped and tried out at Philadelphia. Pa.,
by Frank Shuman, upon which work he
started in 1906,

A year later he had running at Tacony,
Pa., a practical plant of this type, which
developed about 3% horsepower by using
1,200 square feet of sunshine that was al-
lowed to fall on a fixed, horizontal water

box. This box was fitted with a glass

| top and a series of parallel liorizontal black

pipes avere immersed in the water. These
pipes, containing ether, exposed 900 sguare
feet of surface to the solar radiation. The
water also became heated and carried the
heat to the underside of the pipes, thus
realizing a greater efficiency. The ether
boiled and its “steam’” drove a small ver-
tical, single cylinder engine. The exhaust
cther vapor passed into an air surface
condenser and the liquid ether from this
was pumped hack into the tubes of the sun
hoiler. It was found that this plant worked
well even with snow on the ground. which
is explainable from the fact that the per-
meabhility of the atmosphere is about 20 per
cent. greater in winter than in summer.

TFurther tests and refinements to the
Tacony plant by Mr. Shuman resulted in
1911 in an engine and boiler which showed
considerable strides forward in their de-
sign, the ratio of 213 square feet of sun-
shine per one lrake horsepower having
been attained.

[t may be mentioned here that the pipes
constituting the sun hoilers have invariably
heen blackened. For low temperatures
lampblack has been used as the absorber,
but where high temperatures were required
platinum hlack was used.

The illustration Fig. 3 is that of the solar
energy plant built at Meadi on the Nile,
Egvpt, by Messrs. Shuman and Boys in
conjunction with several English scientists,
including Mr. A. 8. E. Ackerman, B.Sc.
This plant made use of a 100 horsepower
Shuman engine coupled with suitable auxil-
jary apparatus, as before mentioned. Five
absorbers of the reflection type were util-
ized, as the illustration portrays. Each
one measured 15 feet wide by 205 fe-t long.
These were placed north and south geo-
graphically speaking, and were automatical-
Iy hceled over, by being placed on suitable
wheels, from an easterly aspect in the
morning to a westerly one in the evening,
so as to actually follow the sun. This
caused an approximately even absorption
of the solar rays all day.

The total area of sunshine so collected
at this plant was 13.269 square feet. Cast
iron boilers of suitable design were placed
at the focus point of the reflectors, as
shown in the illustration. They were
covered with a single layer of glass which
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{ / G NEW YORK
ELECTRICAL

TIIE N.Y. ELECTRICAL SCIIOOL is the pioneer and
premier pchool of the °'Learn by Doing ' method.
Wheb you have comDleted this Couree you shall be fully
qualificd to hundle ALL branches of Electricalindustry.

The cquipment of thie School is unequalled and up-to-the-
minute. No DPreparation needed to bscome a “‘learner’” in
this achool. You can start to learnh on any day of any
woek throughout the whole year. Send for catalogue.

New York Electrical School

29 West 17th Street New York City

LET SAM BROWN

TEACH YOU THE

AUTOMOBILE
BUSINESS

He'll fit you for a good job as chauffeur, test-
er, cepalr man, salesman, etc., In 3 to & weeka.
S8am teaches you personally—ls rlght on the
job every minute. Established six years,

Earn $75to0 $300 a Month

©ood Jobs everywbere are waitlng for good men,
QOomplete equlpment to work on; 4, 6 and 8§
¢ylinder eara for studenta’ work. No theory.
Bam {8 practical. Short on lectures—long on
actnal, practical work. When you finlab yom
are ready to tackle any auto prohlem. You're
as gocd as the heat, Sam does a good Jjob,
boarn from a practical mechanlc. I have a fine
8 story huilding, at 1513-21 Prospect Ave., and
1620-26 Brownwell Court. Welding and Bronz-
ing Depta.; large, well eqolpped machine
shop; Radlator, Fender and Tire Depta. Start
II;J at once. Drop in and sce me, or write—Sam
rown.

Ohio Auto School
Dept. 201, 1521 Prospect Ave.
CLEVELAND, O.

Y

Learn Music
At Home!

ew Method—Learn To

Play By Note— Fiano,
Organ, Violin, Banjo,
Mandolin, Guitar, Cornet,
Harp, 'Cello or to sing.
Special Limited Offer of free
wecklylessons. Youpayonly
for music and postage,whicli
is small. No extras. Begin-
pers or advanced pupils.
Everything illustrated,plain,
simple, systematic. Freelec-
tures each course, 16 years’
success, Start at orice. Write
for Free Booklet Today—Now
U. 5. SCHOOL OF MUSIC, Box 73

225 Fifth Avenue, New York City
BINDERS FOR THIS

MAGAZINE

WILL PRESERVE EVERY ISSUE
SEE PAGE 661

Your benefit by mentioning “The Electrical Experimenter’” wien writing to advertisers.
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WIRELESS
SUPPLIES

LARGE STOCKS

of Electrical and

Wireless Apparatus

AND INTELLIGENT SERVICE
As agents for The Electro Importing Co. and J.
H. Bunnell & Co., we assure you of quallty mer-
chandlise at lowest prices.

QUAKER LIGHT SUPPLY G0.,728 ARGH ST.. PHILA., PA.

]

Aute Throttle Governed
Engine for Every Work

Thero iz Do other four.
cyegle enrine with nutos
mationutotypeol throttle
governor on tho market
nesr the price.  Uoalike
ordinary low priced en-
gines itis not hit-once-in-
n-whilogoverned with ir-
rogular specd and wasted
gusoeline.

It fires every shot with
epeed regulated by excfumva suto-throtile
govenor which means even, economical power,

It will operate eleetric light plant. pump water, run
separator, churn or freezer, chop feed, operate machin-
org. In fact, itis ** the engiue for every work."”

opper ceoled compicts

feady to run, 2 H. I°,, for

only $35, Birect to' you

| from the factory. Write
for catalog.

€, Benninghoten & Sons |-
Dept. 110, Hamllton, 0. \:" =

PORCELAIN
“THAT'S OUR BUSINESS”

Standard and Special Shapes, Regardiess
of How Difficull

‘We lllustrate one hard shape we make,
A pair of rolla 734” long and 134” in
diameter with 8 holes on ends and middle.
They must be perfectly straight and we
make them so. It's hard but not for us,
We can make your difficult] designs also.
Send u3 blue print for quotations.

Uniow Electrical Porcelain Works
TRENTON, N. J.

START NOW

E AR TELEGRAPHY

and WIRELESS

Students who etart now reap the ad-

vantages of the wonderful opportuni-
tiea created by the war and which_will
multiply when peace is declared.

Qur book on ** Telegraphy and Wire-

less as an Occupation’’ sent on re-
ceipt of 10c. It gives much necessary

vealuable information.,

BOSTON SCHOOL OF TELEGRAPHY

18 Boylston St., Boston,'Mass.

TELEGRAPHY oreration

Taught by retired railway officer, Railway wires In
advanced rooms. Expenses eatved. All graduates
placed direst in the telograbh service.

Send for Folders and_Rates
Pelnar School of Telegraphy, Madison, Wis.

Americc’s Secientific Railwoy TroininoSchool

$12590 to $300°° a Month

Write at once. Most wonderful opportun-
ity for ibhe am-
bitious man,
Raiiroads_need
= hundreds of
Signalmen — will pay B:g M:ney. A
3 W ill t
Special Offer ;7 t, 65 ¢ rere,  Special
offer 1f yon write at once, Two bix outfits free,
Write Yodsy for our free catalog and particulars of out big otier.
DEPARTMENT OF SIGNALING .
1810WIiison Ave. ROOmM3I 3683, Ravenswaod Station,Chicago

enclosed an air space around the Doilers
proper. The concentration value of this
arrangement was 4% 1o 1. The maximum
pounds of steam generated was 12 pounds
per 100 square feet of sunshine, or the
equivalent, to 83 square feet per brake
horsepower. The Lest hours' run developed,
at atmospheric pressure, 1,442 pounds of
steam. llence (allowing 22 pounds stcam
per brake horsepower) the masimum out-
put for an hour was 355 horscpower
(about ten times be‘ter than any previous
results).  This micans 63 brake horsepower
per acre of land occupied hy the plant.
Moreover, no marked reduction in the
horsepower produced was noticeable in
the carly hours of the moring or in the
late hours of the afternoon.

The engineers of the concern which
made these tests at Meadi recommended
that such solar plants were feasi le and
practical and that undoubtedly they would
be a very good thing in such arid regions
for irrigation purposes. One argument
brought against them, however, was that
the power would not he available in cloudy
weather, hut then the irrigation would not
be necessary, was the reply.

Thus the fight goes on hetween Dame
Nature and the scientists.  \Whether we
shall ever have an efficient solar hoiler and
engine is a problem worth thinking about
and a very interesting one at that, as we
poussess no greater source of natural energy,
to be had without taxation or special leases
from some money-grabbing coal, oil or
other baron, than that of the sun. Some
day we may be able to derive all necessary
light and power, for our homes at least,
by means of a solar-electric plant located
on the roof, and who shall sav that we
must be taxed for utilizing such energy?

THE TESLA HIGH FREQUENCY
OSCILLATOR.
(Countinued from puge 615.)

thousands of horsepower? However, this
figures out better than might be expected
offhand. With an input of 30¢ kilowatts at
the Tesla coil primary exciting such a
siructure and considering that this amount
of energy 1s discharged through the earth
in six-thousandths (M) of a second, then
the rate of liberation of the energy will be
120,000 horsepower.

Many perhaps would doubt that even
with their small experimental high fre-
quency sets. where a high frequency am-
meter placed in the high frequency circuit
may register but 1 ampere effcctive current,
vet an average maximum surge for the os-
cillation passing through the circuit may
and often does reach the value of over 116
amperes.  As the amplitudes of each suc-
ceeding high freguency alternation is less
than the one preceding it. of course the
first oscillations are much higher than the
average amplitude just mentioned. and con-
sequently the peak value of the current
which flows through the clectrode and into
a person {who may happen to be connected
in series with a 11f-volt. 32 candlepower
lamp for demonsiration purposes) may
reach a very much higher figure than 116
amperes.

\ tiny electric tamp on the front porch
and another on the back porch. left hurning
all night, will keep night prowlers and
burglars away, hecause no thief cares to
take a chance in the light. They need dark-
ness and hlack shadows for their protection.
One two-candlepower lamp for the front
porch and another on the rear porch can
he turned on all night for a few cenis a
montl, which is certainly cheap burglar in-
surance,
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H IERE is your future charted for
you, based on the actual aver-
age earnings of trained and un-
trained men.

Which way will you go? You'll
either go #p, through training, to a
position that means gzood money and
more comforts as the years go by,
or you'll go down, through lack of
training, into the ranks of the
poorly paid.

It rests entirely with you which way
vou go. You can make or break your own
future. And wew is the time to decide,
Not next year, not next month, but asw.
You car go up if you want to. You can
get the training that will command a
trained man’s salary. The International
Correspondence Schools have helped hun-
dreds of thousands of men to qualify for
advancement. Letthem show yex how you
can prepare yourself, in your own home,
for the position you want in the work
you like best,

At least, find 0wt what the I. C, 8. can do
for you, by marking and mailing this coupon.
It will be the first step upward. Choose your
future from this list, then get this coupon into
the mail today.

1. C. S., Box 5305. Scranton, Pa.
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INTERNATIONAL CORRESPONGENCE SCHOOLS
Box 5305, SCRANTON, PA.
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Oh, You Skinny!

Why stay thin as a rail?
You don'tbave to! And you
don’t bave to gzo tbreugh life
with & chest that the tailor
gives you; with arms of child-
ieb strength; with legs you
can harily stand en. And
what sbout that stemack that
filnches evury time you try
« sqyuare meal? Are you a
pili-feederf

¢ you expect Health
and Strength in tabloid
form—through pills, po-
tions and other exp'oited
pitile?

You can't do it; it can’t
be done.

‘I'ne only way to be well is
to build up your vody-—all of
it~—throuszh nature's methad
—mnot by pampering the
stomiaeh. It is not fate that
is making yon a inilure; it's
tbat peor, emaeinted body of
your your hali-sickness
shows pluin in your fuce and
the worlid loves healthy peo-
ple. Bo be healthy—strong—
vital. That's living. Don't
tLink too long: send 4 cenis
in pltamps o eaver mailing of
my book, “INTELLIGENCE
IN PHYSIGCAL AND
HEALTH CULTURE,'
written by the strongest physi-
cal culture instructor in the
world,

LIONEL STRONGFORT
Dept. C36 Havana, Cuba

This Utaiver§ity discovery is the meost im-
portant health invention of the century. It re-

makes aud rejuvenates the Hfuman Body. [t
produces normal spines. It frees impinged and
irritated nerves, corrects contracted muscles,
shortened ligaments; ehminates congestion, im-
proves circulation and drainage of the Lody. IT
WILL INCREASE TIIE BODY'S LENGTH.

THE PANDICULATOR CO.
Cleveland, O.

2. 3 By

Ohtain free hook showing how QUINN WRITTEN
METHOD saves three-quurters of tlme and money
usually necessary te learn piane or organ. e

A

Scien- gais
tific and systematic method, yet practical and g
simple. Play chords immediately. and ay
complete piece within a few
cessfully used hy Dr. n ve: -
éeﬂrs. Emlorse hy g musnclans.(
uccessful graduates everywhere. Learn at AN
home either as a Bocial accomplishment or for ‘i
teaching, Practise in spare time whenever 3
you wish. For either adults er children. [
Special terms _this month.  Send today for (¥
FREEhook **How te Learn PiancandOrgan.*

Vi

#o obligation. M- L. QUINN CONSERY A~
0 a Month

ORY, Box 650- DO,CHICAGO.
The master-

;(;mab $
e % picce of walch

o

manufacture—adjust-
ed to the second. positions, tem-
perature and isochronism. En-
¢ cased at factory into Your choice
of theexpuisite Dew Watch cazer.

/19 Jewel
==, Burlington

or both

IMET G wWoREN
The great Burlington Watch sent on simple request,
Pay at rate of $2.50 a month, You get tbe watch at
thesame price even the wholesale jeweler must pay.
Write Today for Free Watch Book
See handsome color illustrations of all the newest
designs in wateches that you have to choose from.
Your name and address on a postcard is enough.

Get this oifer while it lasts, Write today.

Burlincton Walch Co, Dept. 3383 19tk & Marshall Blvd. Chicago

"MUSICLESSONS FREE

(— |

; Yoo cam  miod Muaie GheTho quickl

At Your Home. Write today for our booklet. T. tellp
lé%vivm:o lé.:nj)otoegtl:ay l;ia;io. Organ, V&olin. l:ilandoliln.

0 nie, 5 eginnerd of advance upils.
AMERICAN SCHOOL OF MUSIC, 70 Lakeside Bidg..Chicagu

THE ELECTRICAL EXPERIMENTER
HOW TO ORGANIZE AND CON-

DUCT A RADIO CLUB.
(Continued from page 627.)

ing and receiving sets constructed entirely
by members of the club. The crowds of
visitors evinced great interest in this par-
ticular feature of the exhibit.

The Atlanta Radio Club has an active
membership of 25, each membher possessing
a complete sending and receiving station. A
meeting is held every two weeks, at which
many subjects of interest are discussed.
The members converse every night with
ea~h other, the length of conversation, form
of calling, signing, etc., all heing done in
strict conformaruce to certain by-laws of the
club's constitution.

The club has a special operator, who
sends out official notices to all members on
a certain day and hour, and also has an
inspector of stations, whose duty is to ad-
just each station so that it will cause a
minimum of interference, and also to see
that each station conforms to the Govern-
ment radio regulations regarding wave
length, power, etc.

A Club La%“oratory.

Many amaieur radic organizations have
arranged in one way or another to f{it up
shon facilities {or the use of the members.
Specia’ appropriations, obtained by outside
conirtbutions or by levying an assessment
o the inembers of the cInb, have served to
offset the cost of the machinery necessary.
A small lathe is probably one of the most
useful articles which a club should purchase
for such a laloratory. This may be fol-
lowed by a small drill press, another neces-
sary accessory which the individual mem-
hers would probably not have the good for-
tune to have the use of in their own homes
or laloratories. Aside from such machin-
ery necessary in winding coils, making up
special apparatus parts, etc., there is a very
urgent need for a good wawve meler. and
also, when possible, a decremeter. From
the various magazine articles, particularly
in The Electrical Experimenter for Novem-
Ler, 1915, it is possible to build a fairly
accurate wave meter without a special cali-
bration against a standard wave meter. Any
wave meter can be calibrated ai a nominal
expense by the Bureau of Standards, Wash-
ington, D. C. The secretary of the club
should write to the bureau, oltaining in
reply information as to the cost for cali-
Dbrating the particular instrument in hand.
I.ikewise. it is possible to have a decremeter
calibrated. If access is had to any local
school or college having such standard in-
strument on hand, it is possible that ar-
rangements can be made with the instructor
in charge to conmpare and check up the
club’s instrument with same.

[Be sure te read the conclusion of this
vnportant article in the April issue. [f
takes up such timely subjects as the “Rules
for Conducting a Meeting,” “Ovrder of De-
bate,” “Formation of Club Library,” “List
of AMost Desirable Books,” ectc—Epitok.]

THE CHORALCELO, A WONDER-
FUL ELECTRIC PIANO.

(Continned from page 607.)

necessary to place within them a small piece
of iron, so that the electro-magnets may
attract them. Instruments which are op-
erated by this method are depicted in Fig.
3. The one toward the right is an instru-
ment which imitates a flute. The electro-
magnets are placed underneath the tubes,
which are made out of wood and act as
resonant chambers. The magnets are
caused to act on iron discs mounted at the
lower end of the tube. Another style of
flute instrument is illustrated in Fig. 4.
This employs a different variety of tubes,
ranging from a very high tone to a very
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ITYPNOTISM!

Be a HYPNOTIST and MAKE FUN and MONEY!

It takes but a few hours to learn. The study Is hoth easy and
fascinating, Hypnotism is an endless source of fun and wondez,
If you know how to Hyrpnotize you ean perfortn some of the
most marvelous feats imaginable.  You can do a hundred amazing
things that otherpeople cannotdo. Y oucan surprise youl frlends
and make yourself populaz, You ean place others under this
strange and mystic spell, You can compel them to think, act
and feel just as you wish, 1f you want to make money you can

do so by giving enteriainments, trea ing diseases |
of teaching the art to others. Why work for o:hcrs.l
when ¥Yeoumay masterthistnoney- v

making profession so easily? In-
vestigate NOW?! You may learn
at your own home, 1 will send
Jou my free treatlse for the ask.
ng. It tells you about Hypno-
tism and how you may easily
learn it, 1t is profusely illustra-
ted and is written in'a simple
style casily understood by all.
Anybody maylearn from it of how
the Hypnotic Spell sways the will of its subjects, heals the slek,
reforms the degraded, overcomes bashfulness, helps to trade or
position, amuses an audience for profit, and gains for the oper-
ator_himself courage, willpower, and ameans to health, wealth
and happine: 1t alsa treats fully on Personal Mag-
netism and red subjects. Remember, this trea-
Jtise is absolotely free. Sim-
ply write for it, and it will be
sent by nextmail, all charges
paid. Don't scnd’ any money
or stamp, but send your name
and address today. Addresss

M. D. BETTS,
Sta. 663, Jackson, Mich.
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Francis Banperman, 501 Broadway, New York}

Super-Conscious

EEP BREATHIN

Over 560,000 Satisfied Patrons
of my spreial method of **Super-Conseious DEEP
BREATHING'' warrants my claim that 1t 1s the only
seientifically correet method of re-vitalizing the
vlood,  bui n?b nesve force and constitutional
strenweth, thereby enabling anyone, with a few min-
uley’ practice, to thraw off fatigue, depression ang
brain fag.  Send for my FREE book on “DEEP
NREATHEING.? Paul Vob Bocckmann, Respiratory
and Nerve Speclalist, 2800 Tower BIdg., 110 Wesr
4uLk St., New York

Are you timid or self-conscious! W

4.7 Do you Llush, losc Your perve aud
become confused €971iy? Are you bashful ™

! and unsuccessful in love, eoclal or husiness affalra?

My illurtrated FREE TREATISE tells how these faulta
may be promptly and permanently overcome. Address:
M. DeBETTS, * Btation 55, JACEKSON, MICHIGAN

CET ON THE STAGE

VAUDEVILLE

I tell you how! Fascinating profession for
either sex. Bigsalaries. ExXperience un«
necessary. Splendid engagements always
waiting. Opportunity for travel. Thea.
trical agents and authorities endorse my
methods. Thirty years’' experience as
] manager and performer. ‘Illustrated

book *“All About Vaudeville” sent FREE,
Y¥rederic La Delle, SBta. 177 Jackson, Hish.

H h isan ever inerea
Learn Wireless Telegraphy. fhers issneverincroas
tent operatora—this DProfession offers steady employment.
at a gocod ealary—wirelesao Peratoretravelall over the world-
The PAINE Uptown BUSINESS SCHOOL
1931 Broadway, (65th) New York. 8end for Catalogue E.

READ

the Classified Advertisementsin this
issue. They are small but contaln
big bargains and oPportunities.

You May Learn Theory, Code and
Laws of Radlo Communication
In Qupr School or at Your Homs.

fitting you for positions paying good eak
aries with wonderful ehanee to travel $he
world over. It's the most interesting pre=
fession known and the demand for

oporatorsisinereasing. 8end stamp for cate

BY alog  ioh Eives full information.
NATIONAL RADIO SCHOOL, H05 USL
Washington, D, C.

t MAIL

You benefit by mentioning “The Electrical Experimenter’’ when writing to advertisers,

www.americanradiohistorv.com



www.americanradiohistory.com

March, 1916

low one, Thec smaller pipes
emit the latter tone, while the
larger ones produce the {ormer.

The instrument shown in the
center of [%ig., 3 iflustrates a
brass chime. The tones are
produced by hammcrs, each of
the tubes being supplied with
one. These are operated hy
electro-maguets, as perceived
in the upper bracket of the
stand. These are also con-
nected to the same kevboard.

The very deep toncs of an
organ are produced by vibrat-
ing diaphragms placed heneath
metzal horns. A pair of elce-
tro-magnets are held a minute
distance away from the dia-
phragm and serve to vibrate
the latter when the pulsating
current is applied. The vol-
ume of the tones are powerful
and are very pleasant, although
they are very low. Dy increas-
ing the power in the electro-
magnets the strength of the
tones are so much increased
that it is almost impossible to
imagine the effect.

“Echo” combinations also
may be installed without limit
wherever their effect may be
most beautiful at any distance
from the master instrument.
‘Thus the greatest cathedral
may be filled with a glory of
sound. The tower may be
used to flood the surrounding
country with the same divine
melody. It may also he carried
to the quiet cloister and to the
private room. .Am instrument
played in one place may repeat
its music elsewhere.

The Choralcelo was devel-
oped and its wonderful basic
principle discovered by Melvin
L. Severy, of Arlington, \ass,,
and George B. Sinclair. These
savants have heen working for
twelve years to bring this mu-
sical instrument up to the per-
fection which it has reached
to-day. One cannot predict its
possibilities or limits, as it is
really still in its early stages of
development,

We are indebted to Wilber
E. Farrington, of the Choral-
celo Co., for our illustrations.

MARVELS OF MODERN
PHYSICS.

(Continued from page 623.)

a heat wave, that it had a
density of about 23 x 10-*
pounds per cu. ft., which would
make a volume of ether the
size of the earth weigh only a
small fraction of a pound.

Whether the ether is con-
tinuous or discontinuous, at
least it is not matter in the
ordinary scnse, and it certainly
is not atomic; that is, divisible
into particles akin to atoms.
There are no gaps as would
exist betwectt such particles,
and the shortest light waves
are carried by it as well as the
longest. Likewise we now see
that it is the universal medium
of action for several different
and wonderful forces.

To gain a mental picture of
this medium let us consider a
hollow sphere H, H' as in

{(Continued on page 667.)
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Extraordinary Prices on
These Oliver Typewriters

Here’s Your Chance!

Must Sell a Thousand Machines Quick

The great European War makes it impossible to

ship typewriters to Europe. We have 1,000 No. 5 Oliver
machines which we must sell quick, And we are determined
to dispose of them in this country at prices which defy com-
petition. These grand typewriters must be sold at once.
Here is a great opportunity to secure an Oliver at bed-rock
prices. You will never have another chance like this, as
the small number of Olivers at this ridiculously low price
will be sold to the first thousand readers sending in the
coupon. Are you going to be one of these fortunate people?
Act now if you want a good typewriter. Investigate today.

Genuine Oliver Typewriter

Guaranteed a Lifetime

These machines come to us fresh from the factory. Money will not
buy greater typewriter value. They have all the wonderful Oliver advan-
tages—visible writing, U.shaped type bar, built-in tabulator, marginal release,
universal keyboard with six extra characters, etc, etc. Each full standard size, com-
plete with every accessory and full instructions for operating.

The Oliver has the lightest touch and greatest durability of any typewriter made.
Anyone can operate the Oliver successfully.

We will sell you one on the easiest terms ever known. Better still, we cover every
single machine with a lifetime guarantee, Other machines are guaranteed for ome year.
But we have such confidence in the No. 5 Oliver that we will guarantee it for life. When
you buy an Oliver you buy “for keeps."

Half the Price of Other Machines
Payments Just Like Rent

These 1,000 machines must go at once, And the price we make is so low that we do not 4
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all over the world right now., We can always undersell manufacturers, because
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Thousands of dollars were gladly spent

to compile
this book

NOW
OFFERED

to you
for the
unusual
price of
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CONTENTS

Tells you quickly and accurately either call letter or station name and location of any and
every wireless station in the entire World. Obviates that irritating moment when you
hear an unknown call and have no means of quickly knowing who it is. Makes it worth while
sitting up late at night to hear that faint and far off foreign call, for with it, at least, you can tell
whom you hear. Contains 222 pages of information worth its weight in gold, lists over
15,000 ship and shore stations by BOTH nationality, location and call letter heing cross indexed
to give location, ownership and station designation.

A REALLY REMARKABLE OFFER

Limagine a finely cloth bound book 527 x 874 inches and 7§ inch thick in size, our illus-
tration is full size, containing 222 pages of inlormation obtainable nowhere elsc and printed on
an exceltent grade of book paper and from type unusual for clearness and ease of reading. Not
only is it up to date, but provides means for the insertion in their proper places of new calls of
every nationality whenever assigned. [ositively the best work of its kind ever offered and
WORTII $2.00 PER COPY.

HOW IT IS POSSIBLE

This remarkable offer is passible only because of the financial difficulties which prevented
the publishers from marketing a book which cost them thousands of dollars to compile alone,
while thousands more were spent in editing, composition, printing and binding. Being exhausted
the printers came to us as the logical outlet and we offer you these hooks at a price less than they

actually cost to produce.
AUTHORS

The book was compiled by FRANK A. HART, Chief Inspector of The Marconi Wire-
less Telegraph Co. of America, and Il. M, SHORT, resident Inspector (U. S. A.), Marconi
International Marine Communication Co., Ltd. Need we say more as to the authority
which these men have at their command to compile so noteworthy and necessary a book?

DELIVERY

We have on hand a very limited number only of these books and NO REPRINTS WILL
BE MADE. e cannot, therefore, urge too strongly that you send in your order at once, All
orders will be filled in the order of their receipt. Better send for it TO-DAY and make sure of
getting t he greatest book value possible toget.  When you get the book you will say we've under-
estimated the value we offer.

NOTE! POSTAGE IS EXTRA ON A SHIPPING WEIGHT OF ONE POUND.

EXPERIMENTER PUBLISHING COMPANY, Inc., versituexr, 233 Fulton Street, New York, N. Y.

You benefit by mentioning “The Llectrical Experimenter” witen writing to advertisers.
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MARVELS OF MODERN
PHYSICS.

(Coniinied from page GG5.)

I'ig. 3, consisting oi {wo hem-

isphercs connected by a coiled
spring on the inside. Now we
may consider these hemi-
spheres as uncharged or rather
the positive and negative
charges cxactly bhalancing cach
other when they arc together.
If now the hemispheres are
clectrically charged in a suit-
able manner, we may consider
the positive as separated from
the negative, and the two hem-
ispheres as  stretched apart.
There is a strain in the ether
berween these two charges that
is analogeus here to the ten-
sion of the stretched spring.

Take a charged lLeyden jar
for example. llere we have
two opposite charges hound to
each other by the strain exist-
mg m the intervening medium.
The mechanical illustration of
this in Fig. 4 is almost self-
cxplanatory. A rope attached
to (WO springs passes -over two
pulleys. The weighted ends of
the rope are the coatings of
the Leyden jar, and an excess
of weights on one side or the
other constitutes the charge.
Here the strain hetween the
coatings is shown by the
springs  again, and if the
welghts are suddenly evened
up, the oscillatory nature of
the spark discharge would be
aptly illustrated, for the
springs would vibrate haek and
forth “eharging” and “dis-
charging” the eoatings till
equilibrium was reached. Now
it is very much a question of
whether electricity is a func-
tion of the ether or vice versa;
that is, whether the electric
charge causes the ether-strain
or whether the ether-strain
causes the charge. One is cer-
tainly the accompaniment of
the other apparently.

The fact is evident, however,
that the ether is a medium for
the exertion of forces, either
electric or magnetic, and it
seems that gravitation is still
a third form of ether-strain.
Little direct connection is seen
yet Dbetween it and the other
two, but then it must he re-
membered we know but little
of the exact nature of any one
of them or even of the “cther.”
We must content oursclves to
live and learn, even though the
learning at times scems slow.

[This is the sccond of a series of
papers specially prepared for The
Eilectrical FEaperimenter by Mr,
Rusk, Part 1 in the

appeared
February issue,

Ecirtox. [

A NOVEL RADIO IN-
DUCTIVE TUNER.
(Comtinued from page 628.)
extremely sharp tuning with-
out the use of variable eon-
densers, and no dead-end ef-
fects will Dhe experienced.
This instrument is the inven-
tion of Charles Horton, a
well-known experimenter in
the field of radio telegraphy.

THE ELECTRICAL EXPERIMENTER

A R
7 e SO QONT 2 e W e VU 1 SN Y e e 2

Earn $2500 to $4000 a Yeai\\"

Your CHANCE has come! Your chance for big money. Your
chance to do the kind of worl you’ll be proud of. Your chance to go
into business foryourself. Think of it! Youcannow qualify AT HOME
for that most wonderful of all fields open to the ambitious man—the great
) field of ELECTRICITY! Yes, no matter who you are, where you live or
what you do, I will take you in hand and make you an EXPERT ELECTRI-
CIAN so that you should easily earn $2,500 to $4,000 a2 year and more. And
I'll do it so guickly and with so little effort on your part that yow'll

A.W.Wicks,

5____.___47 s

wonder how it was possible. f
EE Vod.Y
Formerlywith, LEARN A M ‘
the Genera . . /o . % ;
| Ilicetric  Come What if you don’t know a thing about electricity! What if (o
pany; former General § you’ve never had a bit of electrical experience. All 1 ask is that you \.
Manager of company Y oive me a little of your spare time. I will instruet you personally and
manufactm:wy[ Jf"', make the whole matter so simple for you that you can't help but learn, You don't .77 q
ney Lloctrio -ﬂ,ou.'r-s' have to buy a lot of books or equipment. You can master MY personal instructions [0
alsoformerlywit ‘I'g'rf easily right at home. [I've solved this question of teaching electricity. I'll show |31
banks, Morse & Co.: B o] have by giving you 20 personal lessons ABSOLUTELY FREE. Almost oo

now Consulting En-
gineer and Director
of the Wicks Elee-
trical Institute.

from the very first instructions you will have the knowledge and skill to do
practical. electrical work—work that you_can demand good money for doing.
You can earn a8 you learn=—more than pay for your instruction as you go along.

Be An Electrician

Think! When you have finished my instructions you are an EXPERT

| ELECTRICIAN! You are right then and there ready to take a big payin
job or start in for yourself. I will train you until you consider yoursel
competent regardless of the time it takes. I not only show you how to do expert electrical -
work but show you how to estimate on jobs 8o you can take contracts at big profits, That's
__ what it means to be personally trained by a man of my prat;tlcal experience i0l every
phase of electricity. Decide today to take advantage of my big free 20 personal lessona
offer. Don’t let the question of money bother you. I make the cost 80 small and the
~ payments so easy tbat you won’t miss the money.

. Wherever you go there’s always urgent demand
| MEN WANTED for Expert Electricians and at big pay. That’s
» because the watchword of the age is, ‘DO IT ELECTRICALLY.” Electricity advances

60 fast that there's a big shortage of competent electricians. And the demand ie constantly increasing every day.
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That’s the sensational offer I am making now to a few more ambitious men. Send this

| 1 make it for two reasons. 1st. Toshow you how easy my personal instru- ¢ a ‘fo\zfgf"s
tions are to master. 2nd. To secure quick action on the part of a few / E. E., Director,

o more prospective students. This offer means that you get 20 complete " WICKS ELEC. INSTITUTE,
j personal lessons ABSOLUTELY FREE! But you must act uick./ Dept. 92 . Chicago, ii.

ol Withoat an® obligation on

me whatever, please send me

full description of yourpersonal

instroctions in Electricity and

/ particulars of your special offer of
20 of your lessons free,

. The offer closes in 23 days. Send coupon or postcard at once.
send full particulars immediately. Mail coupon today—sure!

/) A.W. WICKS, E. E., Director Wicks Electrical Institute,
81 West Randolph St., Dept. 92 Chicago, tll. ¢

/ Streetand No_ ... .............eal

/
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Send Now
Siayear
10¢c. acopy

DO 0T WAt TOKLHIOW,
HOW TO DEVELOP
. VITALITY, ENERGY, ENDURANCE,
NERVE STRENGTH.MUSCULAR STRENGTH
PERFECT PHYSIQUE

My FREE BOOKS, “The Whys' of Exercise’’ and *“The
First and Last Laws of Physical Culture,” tell you, if you are
) weak or underdeveloped, how to grow strong; if strong, how
+/{ to grow stronger. They explain how to develop lungs and
tmuscle, the strong heart and vigorous digestion—in short, how

#, to improve health and strength internally as well ns externally.

[1...,1 { Send TODAY —- NOW — for these FREE BOOKS.

RT MAGAZINE
ISTS and ART
STUDENTS

Publishes Cash Art Assigne
r ments, lessons and articles on Cartooning, Hius.
trating, Lettering, Designing and Chalk-Talke
ing. Criticises amateurs’ work, Interesting,
helpful, artistic, UNIQUE, Clare Briggs, Rvan
Walker and other noted artists contributors.
Ttwill please you. $3 per year. Send NOW,slamps or bill o

LOCEW00D PU_BC_U Depl.140 Ka]amazu&Micb

Enclose 4c. in stamps to cover postage,

E PROF. H. W, TITUS

Typewnterpriceasmaanhed | Underwonds.

mingtons, Roykls. L. G, Smitha, Hox, — % 5e Sq. Dept,51 New York Cit
at.c.-—yonrl:hoica of any standard factory 56-58 Cooper Sq ep ¥
p4\ robuilt machine at & bargein. Everyone
nteed for three yoars 0
1 repaira. ciee There's a Book
60 A w’tlo sav;l 40 por cent tu P 666
percent on each macbine. Need
g u ee on age .
Write for it. C. E. GAERTE, President { Yo LOOK FOR g IT

DEARBOAY TYPEWRITER EXCHANSE, DEPT. 623 , CHICAGO, ILLINOIS

You benefit hy mentioning *“The Electrical Fxpertmenter’” ol

riing to adoerbisers,
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' 20 RADIO EKPERTS

‘mo Pao:s BB ILLUSTRATIONS

|l©©ks You Must Have

TWO REMARKABLE BOOKS

SEND(NG BPPGRBTUS 5

How to Make Wireless Sending Apparatus

HIS book will surely be welcomed by every wireless en-
thusiast and by everyone who is fond of making his own
apparatus,

This book contains more information on how-to-make up-to-
date sending apparatus than any other book we know of.
T hirty different pieces of apparatus can be made with materials
that most anyone can obtain without much trouble; the illustra-
tions and descriptions being so clear and simple that no trouble
will be experienced in making the instruments. Only stnctly
modern and up-to-date apparatus are described in this book and
if we asked you 50 cents for it we are sure that you would con-
sider it a bargain.

This book has been written by twenty radio experts who know
how to make wireless sending apparatus and for that reason you
will gain by their experience as well as by their experiments.

The size of the book is 7x.: inches sub-
PRICE

staniially bound in paper; the cover being

printed in two colors. Contains 100 pages

and 88 illustrations. There are quite a few

full page illustrations giving all dimensions, 25c
- ! o

working diagrams as well as many photo-

PUBLISHED BY
THE EXPERIMENTER PUBLISHING CO., INC.
233 FULTON ST.. N.Y. CITY.

100 PAGES, 88 ILLUSTRATIONS

How to Make Wireless Receiving Apparatus

E know that this book will surely be a boon to every
“How-to-make-it"" fend. It has been written and
published entirely for the wireless enthusiast who makes

his own receiving apparatus; the twenty radio comstructors who
have written the articles are well-seasoned in the art and know
whereof they speak. You consequently profit by their experience.

Only strictly up-to-date and modern apparatus are descrbed
and only those that the average experimenter can make himself
with material that can be readily obtained.

We believe that this beok conlains more informalion on how
to make wircless receiving apparatus than any other book in print
and you will find that it is easily worth double the price we are
asking for it.

The size of the book is 7x5 inches, handsomely bound in

P l E paper; the cover being printed in two colors.

100 pages and 90 illustrations.
There are a number of full page illustrations

25c.
PREPAID

Contains

giving all dimensions, as well as photographs
showing finished apparatus.
Send for these two books today.

THE EXPERIMENTER PUBLISHING CO., Inc.
233 Fulton Stree!, New York

Book Dept.

graphs showing the finished apparatus.

THE EXPERIMENTERS LIBRARY N2 2

AOW TO MAKE

WIRELESS

RECEIVING APPARATUS

ay
20 RADIO CONSTRUCTORS

o6 PAGES

PRICE25%

PUBLISHED BY

THE ;xr}émzursa "PUBLISHING CO.. INC,

¥ 233 FULTON $T. N.Y.CITY.

100 PAGES, 90 ILLUSTRATIONS

PREPAID

S0 ll.l.us‘rnuﬂous

You bencfit by mentioning '“The Electrical Experimenter” when writing to ¢ vertisers.
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KILLING THE SMOKE NUISANCE
ELECTRICALLY.

(Coutinned from page 610.)

lately in precipitating acid mists, such as
are generated in acid producing plants.
Figs. 7 and 8 illustrate an c¢xperimental
outfit for such a purpose. The large cir-
cular drum carries a helix of wire which
serves the purpose of a ground, while an-
other terminal is placed inside the drum, in
the usual way. The connections {rounr the
high tension transformer arc made to the
helical coil and the interior conductor ie-
spectively. The pan on which the pre-
cipitator 1s placed is used tor collecting
the condensed mist which 1s being gen
erated by the acid makmg apparata.  big
7 shows the precimtator when the current
ig off, whitc Ifig 8 depicts same when the
current 15 on. Note the difierence be-
tween these illustrations.

When will ¢aes. wonders ccase? Elec-
tricity cleans our doors, washes our dishes,
and now Dby its power we can hlter out
the fine solids from smoke without creat-
ing a back draft or in the least affecting the
operation of the furnaces.

tended fire, hut such is not the case, due
no duubt te the inbred pride that all ne
chanics take in doing their work ncoperly

e sulator

Melo/ stoch
rd

l_'

= Meto/
o’ I—l
Y/

220V 4 ¢.
’—[ O Yyeo—1s ;
@&— e
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(s
' Molor =
£g./ @

of Electrical Smoke Precipi-
tation.

Besides most up-to-date pesesr nlaats arc

Fig, 1, Diagram
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Master hatterics are impervions (o
atmospheric and temperawure influ-
ences as they are ahsolutely water
and weather prooi. The zinc cell is
sealed within the ourer waterproof

669

H 1
It may be thonght that when these  equipped with recordmg cl rts, wingh reg e oleiet [ LAKS . RETCE IEANIEr B o)
smoke precipitators are installed 4 will  ister the smoke produced. steant pressuie thermos Lottle leaving dead air
cause the hAremen to get carcless, as a  gradient, etc. for every minute of the 21 space which acts a~ a temperature
smoking stack is evidence of a badly lours. equalizer.  the lithographed carton

i has an imsulated metal button to in-
sure the rigidness oi the battery.

MEN Wz HAVE TAUGHT ARE NOW SAILING THE SEVEN SEAS!

LEARN RADIO, COMMERCIAL OR RAILROAD TELEGRAPHY
SEREL'S SCHOOL OF TELEGRAPHY, 343-345 LENOX AVE. (J27TH S7.), NEW YORK CITY

& DAYS A WEEK-—5 EVENINGS A WEEK-—OPEN ALL YEARSTART AT ANY TIME

DAYS. 87.50 A MO.—EVE., 85.00 A MO.—FREE TRIAL ATTENDANCE
SEND FOR FURTILER PARTICULARS~NO CONNECTION WITH ANY OTHER SCHOOL

- ACCEPT Tis sook FREE

The complete line of guality
at prices that are right.

UNITED BATTERY CORPORATION
162 John Street
BROOKLYN, N. Y.

Asiatic Facrory,

ITS INVALUABLE YET
CAN'T BE BOUGHT

Will you take a 20 lesson Wireless Course ab-
solutely FREE—even postage charge prepaid ?

Caxapian Facrtory
98 West King 5t. 22 Escelta,
Toronto, Ont. Manila, 1. L.

e I
st U . T

- h STUART'S PLAPAO-PADS
= § are diltoront from the truss, being
medicine applicators made self-
adhesive purposely to hold the
parts securely in placeé, No straps
or bucklea attachéd—ne cbnoxious
| serings. Cannot sllp. so cannot
i chale or press against the bone.
Thousands have successfully
treated themselves at home with-
out hindrance from work—maost
obstinate cases cured. Sotl as
velvet— easy to apply — Inexe
pensivo. Awarded Geold Medal.
Process of recovery is natural,
s@ afterwards no further use
for trusses. We prove it by
sending you Trial of Plapao
absolutely tree. Write today.
FLAPAD CD., Block 22 1 S). Louls, Mo,

Just as you
will receive it,
cloth bound
size 7 x 10%
ins., 160 pages,
20 lessons, 350
illus.,, 30 tables,
with every bit of
information on
Wircless you can
possibly want, be-
sides valuable in-
formation on Elec~-
tricity, Magnetism
and Theory of them
—and it’s FREE as

explained.

A course that tells you everythinZ You €an pussibly
want to know about ** Wirelesa ™ starting off in Lesson Neo.
1 by explaining the Princivles of Eiectricity, The Second
and Third Lessons are devoted to magnetism, motora;
generators and wiring, And then. by simble ensy stages
this wonderful Course takes you into “\Vireless.” The
mysteries of " Wireless™ are unfolded to you by the use of
such simple language so ekillfully used, that of necessity
you must underétand every word. The suhicet ia not
treated superficially, however, for there ian whole lesson
devoted to the Theory and Mathematics of this epoch
marking subject. Tolend charm to the Course, the last
Lesson {No, 20} is devoted to a history of Wireless and the
men who developed it. The wireless course Positively
cannot be bourht, but will bo sent ahsolutely free with &
full year's suhscription (12 nuihers) of the Electrical
Experimenter at $1.00. It's the Lizgest dollar’s worth
¥ou Can ever buy anvwhere atany time. Send for it
to-day enclosing £1.00. Send now bLefore you forget.

The coupon below is a convenient way. But do it
now.

THE EXPERIMENTER PUB. CO.,
Publisher
*The Electrical Experimenter Magazine.”

inc.

THE BOYS' OWN LABORATORY
CHEMCRAFT

A Complete Qutfit of
CHEMICALS - (39 Chemical Reagents)
APPARATUS - (All Necessary Apparatus)
INSTRUCTIONS (The Chemcraft Book)

for performing over 50 Different Experiments. Each
experiment can be repeated many times.

Under the heading *Chemistry and lts Applica-
tion to the Industrics’’ are many experiments in
which the products of our great chemical industries
are really manufactured on a small scale. Every-
thing is explained in a clear interesting way. .

Chemcraft also contains 30 mysterious experi-

r—————_——v—__—.——-.—.__— —— e e — L E—— S S GEEY W AN —

EXPERIMENTER PUB. CO., 233 Fulton St., New York

Gentlemen:

On your absolute guarantee that your 20 Lesson Wireless Course is just as
described by you, you may send me same FREE. You are to send me this Course
at once, all charges paid, and enter my name for a full year’s subscription to the
Electrical Experonenter, 12 numbers, for which I enclose *$1.00, the price of the
Electrical Experimenter alone.

(If a 2-year subscription is desired, enclose $1.85.)

My name is........ 100006 0000000000006 860 660 ol e, mentsliniChemiesl Magicy S It aluieat kol to kil o
treeeb ettt by g e thlefge[oysurlfnedn 3. n o it

. g your dealer does not have Chemcraft we wi
My address is. e tsbcet et e L T T T et e e ti it e e . send yours direct. Price $2.00 postpaid. Deserip-

tive literature sent on request,

2.85. THE PORTER CHEMICAL CO., Hagerstown, Md.

You benefit by mentioning “The Electrical Experimenter’” tohen writing fo advertisers.
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Practical Electrical

EDUCATION

Our practical course in Eloctrics) 7 &
Science and Eoginecrinz trains E5S Z 9
you to et and keep the bie-pay
joha. Euter at any time, no
matter what your education. Ad-
vanoo &8 fast &3 ¥You master what
wo teaoh., Course comhines the-
ory with actual Dractice in all
branches of electrical  work. N
Individual instruction. Positicos paying
$1,500 a yoar up. waiting for Rraduatea.
WRITE FOR FREE ILLUSTRATED
CATALOG.

HOME STUDY COURSE—If you cennot come to us
or do not want to givo up your Dresent Gccubation, weo
will futnish yYou, by mail, at amall cost. our theccetical
oourse. Will apply all payments mado for Home Study
Course oD regular tuition, in case yow enter our school
at Milwaukee Intor. Got full particulars.

SCHOOL OF ENGINEERING OF MILWAUKEE
238 Stroh Bulldlng, Milwaukee, Wis. .

Svounsewn MAGHINE DRAFTING
ACOURSEIN

Lill you've readd my pProbosition. You want to leara the
Lind of drawing that enables you to earn mon:y. | can
ptove by numerous relirebces that my course is best.
No pirtiire Lbooks for ehildren. bit a business pro poesition
for business young men!
guaranteed best furnished by uny ecobeern.
reasenable.  Pay a part after in position as draftsman.
Mention *The Exnerirnenter,” and inelese stamp, and I
will send 8 eopy of “Straizht Dope,” 1 set of cuginecting

HACHINE DRAFTSMAN, 252-254 5. CORONA, DENYER, COLO,

e DALNT oW CARDS, .
1IP6ANSHJI‘BS ' by

lnstruments 1 send free are
Term? very

W tcuch you
LA ¥
17 yearw' enecessful teach-

ing. RBig ficld for men und

women. You eau

¥ EARN 518 7O $45 A WEEK
Williamson (Ind.), says;: ‘“‘Ability | have

developed undee your tuition is surprising.””

Will you learn ? rite . )

DETROIT SCHOOL OF LETTERING

Chas. J. Strong. Feundet Liept, 3703, Detroit, Mich.

VIA “SAYVILLE"” TO BERLIN.
{Continued from page 630.)

go at night, as the sending conditions are
then hetter. \When Germany gets these
messages she sends back the letter "R.” re-
peated time after time. This means that
she has reccived the message and under-
stands.

Messages come in to Sayville written in
all kinds of languages—English, German,
Russian, French. Portuguese. These arc
translated into English and turned over to
the censors, who examine them carefully
for hidden meanings before they are put on
the tape.

When the Government sends a message
to Germany it goes by code. As soon as
Secretary of State l.ansing has affixed his
signature the message is taken by the chief
clerk of the State Department to the cipler
rooms. The different pages are distributed
among the cipher clerks. who hegin arning
the words into code. After the essage
has been deciphered it is turned over to
another set of clerks, who check it care-
fully.

The secret code hooks of the State De-
partment are guarded most carefully. Life
is 1o be expended at any time to defend
them. In fact, they are guarded as care-
fully as the code hooks of the navy, whose
covers are so heavy that when thrown into
the sea in case of emergency they will sink
tnstantly.
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LEARN the
AUTO
BUSINESS

Earn a Splendid
Salary or Have a
Business of Your ~
Own N -
The Auto business is growing hy leaps and
hounds; there are hetter opportunities now than
ever hefore, for properly treined men as Chanf-
feurs, Demonsirators, Mechanical Experts, ete.
Over 3,000 of our graduates are making good
money. Most Up-to-Date—12 Years of Suoccess,

Latest equipment ineluding 8and 12 e31. cars: latest types motors
and lighting and starting systems.

Individuai Inatruction. Tuition and Board reasonsbie. Write at once.

CLEVELAND AUTOMOBILE SCHOOL
2343 Euclid Ave, CLEVELAND, O.

The Largest,

We Best Equip-

Guarantee

First Grade peg?::t?ctllv

Commercial Radio Schiool

Dperators in New
Licenses

England
LEARN WIRELESS

Last year cvery¥one or our graduates success-
fully passed his required commercial Government
Examination upon the first trial. Send a stamp
for new fall prospectus. Winter classes now forming.

Eastern Radio Institute
899 B. Boylston St., Boston, Mass.

articles in these columns.

Remittance must accompany all orders.

than e, accepted,

Scientific Exchange Columns

UNDOUBTEDLY you have at the present time some things for which you have no further use.
for something, for which you have immediate use? There is no surer and quicker way to do this than by advertising your
The Very people, the Only people, who could possibly have a use for your things
More than 40,000 interested people will see your ad.
Dealers’ advertising accepted in Opportunity Exchange Columns only.

The rates are: Two cents per wonl (name and address to be counted) minimum space 3 lines.
No advertisement for less

We reserve to ourselves the right to refuse any advertisement which we consider misleading or
for the April issue should reach us not later than March sth.

The Classified Columns of ''The Electrical
Subsecribers experiencing trouble in dealing with any advertiser should notify the publisher very promptly.

It is furthermore the cheapest advertising medium for you in

Experimenter” Bring Positive Results.

Do you wish to exchange them

read this journal.
the country.

Count about 7 words to the line.

objectionable.  Advertisements

'R SALF — 1V4-pint Leyden jar, Y-k.ow, zine
spairk gap, Leyden jar diselarger, books ol adven-
1ure; everything pirag ally  new, For  list aml
prices, write to Robert 8. Zinners, 2822 Rromul
Ave., Altoona, I'a.

$4.00 TAKES parts of louse conpler adveriised in
February Popular Scicnee Monthly, page 121, ex-
copting  mahogany front, nstead ot lnrd rubher
Urban MeMler, 3107 20th Ave., Minueapoliz, Minn.

FOR SALE OR EXCHANGE—One orchustra snare
dram M osticks and eaxe, drum =lightly warped: 3
gas postul eard prejector, 1 denble slde Guner wew
1 palr 2,006-0hiu receivers new, one hot-air engine,
rmus hy Lot alr only; want wireless sending instra
ments or navy type receiving trangformer or loading
eoil in good coidition.  Chax. W, Stanfer, 3400 I
anoke Ave., Cleveland, O.

FOR' SALE OR EXCLHANGE—Type 8% dynamo,
20-alns telegraph sct, 3 b=, antenimn wire;

trieal or phote supplies. Talwin Vianeor,

SELL Oli EXCIIANGE — For Crystaloi A\, 55

Ameriean  Madel Builder, loese eoupler, oil color
onttit, telecraplh set, Si-alin phone, stamp collee-
tion aml oihers, What have you?  Wm, Manley

'all River, Mass.

WANTED—A rinting press, net smaller than HxS
inches.  J, F. Joues, 20l Mary Ave., Carnvgie, I

FidR SALE OR EXCHANGE  Complete wireless
receiving ontfit with wire, insulators, key. buzzer,
ete.; everything necessary: never used: $4; cost $15.
Or will exchange for statie waechine and other gomd
clectrical apparatns. Howard 'armele, 1727 Marens
Ave., St. Lonis, Mo. —

FOR SALE ClLRADP—Luading coil. loose coupler.
detectors, condensers alul helix. Write. Everything
new and in perfect condition, Lo W, Honlroyd, 34
West H0th St., Rayoune, N. J,

FOR SALE Lo neter receiving  transforiner,
army detector, condenser, aerial  switch, Mesco

standavd™ wap, 1-in. ecoil, storage battery, 0, K.
mwntol, speed key: reasonalle prieces,  Josepnh AMa-
Iiney, 164 East 82d 8t., New York City.

IOR SALE OR EXCIHIANGE—Ives Miniature rail-
way trains, for transformer or 1l-in. spark coil. A.
Laug, 495 Faxt 164th St.. New York Clty.

FOR SALE—Loose conpler, detector, fixed con-
denser, Brandes Superior head set, all new and un-
u3ed;  pair  rohber Iowots,  Winslow Dball-bearing
skates, Meceano No. 3, in excellent condition. 2.
L. Turner. 240 Ilart St.. Breoklyn, N. Y

FOR RALIE — Breamles Superior head  set, 2,060
ohims, $3.50; B, 1. Co.'s single head set, 1,000 ohms,
£1.70;  1-in. Manhartan  coil, cxeclleat  oosnlition,
& 1 also other wireless gomls, Send for list, W,
1. M arter, 4718 N, Canae st., I'hiladelphia, l':l_.
roR

RALE—Y-Kk, w. transfarmer, olectrolytie in-
terrupter, aml oescillation transtoriner, wew and in
tine condition; will sell cheap for )50, Rnssell
Itall, 21% North Ave.,, Washington, a.

FOR SALE DR LEXCIHANGE-

Clapp-Eastman

I4-Kk.w, transmitting wet, 310: Mordeek ¥15 louse
conpler, $G; two $3-plate rotary  condensers,

each; high grade, 00-ohm heall set, £3.750; £
perikon detector, 50 all equal to new, Nemd

stamp for photo awl particulars. T
1% Kosciusko Nt., Prooklyn, N. ¥,

LXPERINENTAL transforunsr; ¥-k.w. eapacity;
will give and take all voltages 1 to H0m, new; will
exclhange for latbe,  Johnston, West ITdad, Dlitts-
burgh, I, N o _

i1 SALE 2.000-meter cabinet  lonse conpler,
$10; will exchange for two $4-plate variables, must
e new, and pudion bnlb; 2,000-0lin Lrandes he:ad
set, $3.50; will pay eash for burnt-ont aadion hulb;
sthso Inive otber instroments, Wit for particnlars,

Butterworth,

Undertnli, 7% S0 [lamilton St., [Poughkecpsie,
v
WANTED—Iigh gruie manofactured wireless 1re-

celving amd transmitting apparatns.  State lowest
price and coundition. Crocker Mamm, Dover, Mass,

VARIOMETEL type tuner. marhle base, <ill—||()in}
=witch on primary, 30-peint switch on <econdary

wound with green silk wire, tmes up to aver 2,500
mirters: fiest 15 takes it., Chas. W, Mallory, Box
125, Monongahela, Pa,

FORL SALE—Small wireless ootfit forr $5,
Ostness, Itiver Falls, Wis,

WANTED—1;-horsepower, air cooled npright gaso-
line engine, second-limd, withont spark coil, State
cubie dunemsions, weight aml price.  Willinr Guen-
tlier, Sbelby, O,

SELL OR EXCHANGE—Maudelette 1-minnte cam-
era, in excellent eoondirion: want 2,000-ohm  head
=tt, loose coupler or other wlreless instroments. 1f
intervested, write. Stephen Mclotosh, Meredosia, HI,

FOR <ALE OR EXCIIANGE—Large electric irain
ontfit, cost $19. sell for $10: also Maseot tuner,
hae, . Crystal deteetor, 60c.; would like loose coup-
ler qind Brandes Superior ‘phones and $3, or Crysta-
161 type AN aud Bramdes Superior ‘phones amd &3
for train. Ilewry Cole, R, R. 13, Broad Ripple, lnd.

Harry

WILL ENCIIANGE $5 eleetric mirroscope, good
comdition;  want  paiv 2,000-0ohwm Mordeck ‘phones

with dunble head banl, Al letters answered. Fred-
crick Walters, Amityville, N, ¥

FOR SALE—Two 1-k.w. Lihoratory transformers,
never used; in steel eases; 110 to 50 volts; for mov-
ing pleture ares or clectrie furnaces, $7.50; several
reels moving  picture dhy, $1.50 eaeh, one 1/16
horsepower INiehl motor, 220-v, A, C., new, $8; will
trade,  For more information write Gregory Fay,
10y Dellevae Ave,, Syraense, N, Y,

SALE OR BENXCHANGLE—No. 5 folding Brownile,
complece  ontlit,  two 2143314 Premos leveloping
tank: films to hoth: 32 revelver, $5 Waterman pen,
Crunsader bicyele ), nnsedd: large awount of He.
novels, gomd pa roller skates; want 2,000-mile
Eleetro reeciving set: will sell other things, What
have von M, lendricks, lngleside, 111,

FOR SALE — Two-eylinder, 1% tiorsepower, air-
cooleill antoiuabile engine, eomplete with magnets,

carbureter crank, $15; Adams Morgan $6 loose econp-
[or, $2; G-in, water wotnr, $2.  Clareuce Vaughan,
N.Y

FOR SALE—Y-k.w. trausmitting set with Paek-
ard transformer, Mordeck coudenser amd oscillation
transforiner, gap and key: worth %30: eomlition per-
feet; sell or exchange xeparately for receiving ap-
paratus.  Thomas Thmt, Abiugdon, Mass.

WANT National antmnatic Morse transmitter ui'

au emhigeaph chean. forr books aud cash, nund in
goud order,  J. M. Keating, 8 West Center st.,

Reacon, N. Y.,

FOR SALE—Ope 2,000-0hm telephone ringer amil
Liells, vever nsed. $1.50: 1 type % wotor, armature
neely rewinding, $1.50; 3 1hs. No. 36 epameled wire,
FL60; primxry and secondary for Hlitzen loose eoup-
ler wonnd with hare wire, never nsed, $1; 4,000-
meter loading coil wouud on tnhe ¢ inehes diam-
cter and 8 inehes long, T0c,: complete parts for
Rlitzen varialile comlenser, winus ¢ase, never nsed,
$2: 1 dustproef detector case, T14x1:4Y5%4 inches, $1.
All the aliove sent postpail anywhere in the United
States. Edw, C. Schurch. Deer Lodge, Mont.

SELL Ol TRADE—I8 revolver. Lelt and holster,
$5, 32 revolver, bilt aml holster, $3; Kodak with
portrait attachment. $7. x5 cawmera, $3; 22 special
13-shot rifle, $10; 25 volumes Dnmas novels, part
leather, $25. All ahove artieles are in excellent
condition. Want cowplete wireless receiving sta-
tion. Must receive 1.000 to 2,000 miles, or what
have vou? Inclose stamp for reply. Ar. H. E.
Nelfe, LaFarge, Wis,
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WILL SELL pudien deteetor and one-step ampli-
Bier set for %303 will pay cash for 1-k.w., 2b-cyele
transformer,  Gordon Obersteimer, Station U, DBuof-
falo, N, X,

"BARGAINS—Murdock loose conpler, §4.50;
dock loading call, $1.50; Easiman koitak, No, 1
$#; all iu excellent wnditiou. Woun Rantt,
Belle Ave., Baltimore, Md, -

EXCHANGE — Complete  MeGraw-ills

Plant Lihrary, 8 velomes new, ecost $12,
type andion or samitury rvolllop dess.  Meade,
Putnam Ave,, Broeklyn, N. Y.
TTENCHANGE—Two-inch Bulldog coil il $5 Mus-
en wljustable wireless key Cor ltl‘ty!m anedion,
Aleade, $76 Tutnam Ave., Brooklyn, N,
T MIGNON cabluet . L. C., 3 specinl 10,000 nie-
rers, including  3,0u0-o0lim [eh-plunus. syeri for
$205 exeellent eamdition. 10 150 Meeker, 138 Uni-
versity Ave., New York,

HAVE one neve Premo Jonive lwdalk, '.:I%x:ila; 1
type 8 dyunmo; woull like to exclhouge for water
moter, not less than six inclus,  Thomas Alsolironk,
Hostord, l'fu

RECELVING set (leoge couplor, twa virinbles, one

Mipr-
Jr.,

4107

Power
far LI
H

fixed comdenser, loader, perikon <Ivtol.'1:-|l nunanted
in cahiwt, tunes l,nnu meters; $12, §IL ’.‘&U Win-
chester 20-shot, 22 rille, powd T, or ex-

wunt goose-
hles. Fran-
Masas,

chauge for equal value: v

peek andion Socket, Murdock |

eis I'ray, 102 Hleath St., Somerville,
FOR SALE—Complete \uu-h-«:s trausmitting aml

receiving sets, ineluding 34-k.w, la raon trans:

tormer, rot.ny spark gop, Bunm-[l hrass key, oseil-

laticu transformer, 2 seetious Murdock comdensers,

2 Leyvden jurs, kiek-back preventers, lightning
switeh, loose coupler, Murdock e condenser,
3. 1. Co’s fixedd and variuhle wlensers, Korran

and Crystal deteciors, Ir ns-Atlantie type

*phones; in sanle condition aw when honght, cosi
$82.50, Make an offer or scud stamp for pheto.
B. D. Arata, 5154 Cates, St. Lownis, Mo,

SALE OR TR\I)E—t)m- £5 medical hmtcry._
ephone induction eoils, 1 22-cul. rifle, 1
skates, 30 25c¢. iouks, ‘ete.  send for (‘nmplcle liﬁt

A. Edington, 424 Butler 8t., T't. Wayne, lud.
WANTED—One douhle pﬂll- 1,000-0hni  reer iver,
head hand and cord; have gum boots, size 5V4. worn

tine conditinn 1 pair new $2 ice skuates.

twice,
llappoldt 2743 (.urmnmm\ n Ave., I’hil-

Write 1, I'.
ndelphia, Pa. -

\\'A‘\T l/-k w. wireless transformer {(used E. T
('¢.'s preferred), also lLigh frequeney adjustable con-
denser; will pay eash. C. Ehreuberger, First Na-
tional Bank, Chicago, Ili.

SWAI'—0One Bunucll giant “sounder, Roew; 1 1 Little
lustler motor, almost new: 1 4-in. borseshoe wagnet,
for 1-in, Bulldog spark coil in good condition. [E.
Servan, Lumberton, N. J

HAVE violin, accordoon
hooks, chemieal lahotratory supplies with chemienls
never used; will trade for receiving i sending
station, must receive at least 1,500 miles at- night
and send 10 miles. What have yon? Write for de-
seription,  Artieles all in exeellent condition.  Ad-
dress J. G. Schroeder, Pox 31, Wisner, Neh.

A BRIG BARGAIN—WIill lee a $t horn free with
a Smith motor wheel for $40: no trades.  Arthur
sager, 941 Superior St., Appleton. Wis.

FOR SALE—$§6 Meccano set iu good condition with

ﬂnshligln. h:u'municn:

$1 worth extra Imrtq F. Crapser, 418 Iamaica
Ave,, Brooklyn, - .
WANTED—4 or Vz k.w. tranzformer:; lLayve for
exchange mandolin, stamp eolleetion $20. spark coil.
hikemeter, Stevens 22, haoks, small typewriter. Al
letters answered. Adelmer Bryou, Ridgefield, Conn.

EXOHAY Xvlophone, twa actaves chromatic
seale for “'Idison’’ eylinder machile with recorder;
trade notoreyele for gliler of motfon pictmre cam-
era, Robert Bullock, Yerk, Neh.

HAVE nmnber of 2-point vobber hase
new  detachalde Key: bhargains: 26e. cach.
Means, 44 Zaechary St., Atlantn, Ga.
EXCIIANGE — 1710 horsepower speidy, variable
spesd  General Llectrie motor, almest new: would
like rotary variables, or what Lhave you? Zadig,
Vernon Ave, Iql'ml] City, \m\ Yurk

Long ALY, N
I IIAVE 30-iu.,

swilehes,
Jokn

na
a3

8§ plate Waite & Rartlett static

wachine, full set of rlestrodes, X-ray att;cbhment
with tule: no use for same.  Nu reasonable affer
refused. All letters answered.  Make offer, money
or exehange. THurry P. Noll. 1060 Packer, Will-

iamsport, Pa.

FOR SALE OR EXCIIANGE—Oue small recciv-
ing get, 1 four-forty storage battery, 1 large 2.50
meter cabinel reeceiving set. Write ar eall. . L.
Littlefield, 2672 Mausfield Place, Sheepshead Bay,
New York —

FOR SALE O EXCH. \\(‘F——Flmtrm train, on-
gine, three cars. 16 sections of travk and one paiv
of switches, cost $9 whea new: will #cll Tor &, or
what have yvoo cleetrical? Clacence Panlug, Kamp-
meier 8t., Burlington, 1

FOR SALE OR EXCITANGE—Y-k.w. sending sm
RBouston  key, ete.; Rlituen recciving eabinet  set
fnew), and Bmmles ‘phoues, cost $33; audien with

X pgrade bulh and batleties (60 volis), for U4k w.
Hightone set, or what have yon? 1-‘|ank Marshall,
517 W, Dt.‘lt_l\\'nl'n, Tolede, O

I WANT a static machine, omuigraph, 8 to 12-jn.
spark coil, storage batteries € to 10 volts, 60 to 100
amperes, hot wire ammeter, Tesla eoil, {lnorascope,
tape register, coherer, cleetralytic interrupter, an-
tenna switeh, dyname, or generator (10 to H volts),
Red Devil water motor, rotury gap., pole-changing
switch, galvanometer, 110-volt meter and anmnncter,
Vi-kow, transforuwer, with ojl ¢condenser and helix, 1
will pay cash for these articles or will trade, What
do ven want? It. W. Williams, =26 First DPlace,
I'lninfield, N. J.

| FOR SALIS Ot BEXCHANGE—Z,G00-meter lonse
conpler, Do @0 walor, miul other  iteimns. end  fur
pst and picinres. Want varvinhle  comddensers  and

ulfers,  J, W, l\ulll Niles, O,
=g ——t
114\Ci.‘ te lc-gmph_ $1; long-distaguee telephone £e-
ceiver aml eord, The.: Lwo [-foual neds il sliders,
e all for $2, or trade for wireless instrmnents
¢ Iitel, Daltun, Mass,
Fo RALE CHEADP
wireless peceiving sct,
ity Tmporting Ce,

Camplete, new  seven-picg
with larze aerinl; wpde by
Albert Graod, Tews River,

FORL SAl e red gopieos of Golilen
Llurs®™  anid fohlen Rewl stinp Lor lisis
aml prices. Xamnel Olnhinsen, N2§ Chesler Ave,
st Liverwial, 1),

FORR SALE OI EXCHANUE-——Camgd senling
il veceiving sef, cost $100: 8ell $40, o exchange

for Vietrola,  Frderiek Eaxt Lnther-

ford, N_ I,
ENCILANG)

elamp, roxt 83

N, Curey, Rweel
FOR SALE—Tw¢ Z0Mu-meter, navy type loose

conplers, $10 cach: one Y-hilowntt wselllivion {rans-

former, F1.50; aud a t-velt Knapp inoter, stmuls 5

"

Gitsellan or,

of Winglow's
100- .
ings, Mo,

e
wanl
b ]

hockey  skalrg,
Nghtning switeh. W,

inchies high, Henry Farbes, 3552 Fleventh Aw
Bo., Minneapolis, Minn,

EXCHANCGE—XNix-ineh beneh Iathe, ehuek, slide
rest, SO-wait odyname, G-v. haltery charvger, 2-lorse
posver Endian lllj.’llll" want ralliop k. IFaml Mas-
tr-r viluatu 18% Rewy mn and eoil
Seeyvlimler, Thader aml coll, $%; 4x5
box  epimeena, sepwewer  dynminn eastings
{ooughy, $1n, lmlnsv stioup for description, G, F.
Silliwan, Sanlinia, Y

FOIR SALE Ol EXCIHANGE Westinghoase ree-
tiier, A, . 110-veolt, D. C. 2N-volt, 10-ampere; gomd
condition: $35, or will take awlion detector a8 part
in exchange. J. 1L Wil't, 614 N, Lombardy St.,
Ricimond, Va,

I"()It h-\l 0} DR TR \I)l-‘ G dameter Columbin
bleyele Lmwmp, aswwll mechnnieal drawing set, tie pln
notentiometer;
X-ray hullb, variahle
All letters answered,
Ind.

for flashlight, fonutnin pen Nashlight,
in

all sund  eomdition; want
er, Crystiuloi deteetor,

is Croungy, i, Columhns,

SALE Ol EXCLIANGE—22 Stevens rifle, $3; long
i"]('st‘“p(' 82: water motor, s wire tele ;.:nmll &el .
T8e.. parts nr telephone, $2. p(\rh 1-in. spark ecoil,
$1.75: revolver, niekel, fountain pen, flashlights, 5oe.
each; silicon deteetar, rotary ilise, ear cushions, The.
cach; want transformer ceeil, Edelmman's “Experi-
mental Wireless' amnd  “"Experinients,”” sarizbles,
parts of navy receiving transformer, burnt or hroken
andign bulh. L. Muson, Alden, Minu.

FOR STLE OR EXCHOANGE—Scveral A. C. and
one D O are lamp; will seil or exchange. Burgess

Stewart, 222 Main St., Hlantington, W. Va.

I ITAVE many things to sell or exchange. Write
for list now. A1l letters answered at onee,  George
Sharp, 73 Eterctt Ave., Providence, R. |

MAVE single and 16-shof 22 rifles, portahle drill-
ing machines. coasterhrake bieyele, 4V4-horsepower
engine, clnteh trausmission gearing, all gears for
attaching to Impgey, Write for deseription,  Want
motoreyele or eash, [Tl Reagan, Box 95, MeBrides,
Mieh,

FOR S
$3: Triw
film pack tank,
Kingman, Me.

FOUR-STR AL switchlioanl to exchange for spark
eoil: alse have telegraph senuder and 150-ohm re.
fay. 'll. Lince. \llc-g:m Alich.

"FOR SALE 08t EXCHANGE—3A Eastman Kodak
in caxe litled with Ziess Tessar 1R lens, mnltispeed
shutler, 1 see. to 17000th, plate adapter, 2 new
plite Lolders, enge 6 extra lenses, $-section telescope
Fripal, eost R100.80: also Gilikon mandelin almost
new, 'flat,’” in hlack leather ease, coxt &07.5). No
reasonable offers refused. ;. H, Dodsen, 21K Syl-
vah Ave., L(‘O]’ll:l_ i

\\'lllPl XS red ing sel, comprising a single
slidee tuner, new =zilicon eiector, comdenser and

ALB=—1\ Tremn camera (2143414), 22, (-uqt
NS dvuame, 82 22 rige, Winchester, $2;
§1, ,\1 mmlin‘on. L. Al !\Iadison.

ohm veeciver, X1, Elper Bajer, 444 Seoveuth Ave,

Brooklyi, N, . S
WANTED x Murdock moliled condeasers. Write

telling haw muany yoa have aml what you want.

Tave twa quenched gaps, ote., or will pay. [ D,
Zucker, 44 Clinton lace, Mt, Veruon, N, Y.

LXCLIANGE new S115 andion recviving  set for
iwin motereyele, 1913 molel or later. Alust he in
tirst class condition. TDPhote sent to interested -
ties, alzin luose coiipler for 'phanes or hot wire me-
ter, Wuio Lohv, 592 Miller Awve,, Colmnbus, 0.

Foit SALE—Coemplete T, . 8§, Reference Library
sets of the Struetural Engineeriog, Gas  lBngines,
Murveying  and  Mupping, and  Spanish Lansanage
conrges,  Lualian home stwly ontiit.  Teat hooks on
shorthand, typewriting, meclanieal awl architectn-
ral drawing, foreign languages, Colt 32-eal.
antematie pigtol and 1 speeiinl
revolver.  Noa. 2 DLnll: » kodak, 2l scts
drawine ingtroments, scales, profractors, slide rule,
ete. Mandolin, metronome, wusie staml amd gatehel.
"oy tawir lllntm‘cy(le No, 5 L. €¢. smith type-
w . No exchaages. Wreite for deseripijon of ar-
ticles interestad in and prices,  Eugene Lewis, Ila-
ley Road, Kittery ilepat, Me.

l‘nlL SALE—W, 1. Duck's Cole Learuer, e
K. detector one yoar Boys® a\h"a?me e,

‘.".I wlerin Eleetries aml World's  Advamce, $2.00:
N1y pernzment andioun  magoet, Gde. T. Wallie,

]
Jr., 21 Womdlinry 8t., Deverly, Mass

EXCIFANG E—Slwtgun, rahber shoes, hmu\lnt Gv

mdor, Gshing vod, 1Limpron watel works, razer,
Il-mks: want  violin, protectograph, coil, most any-
thing. Write., Box 322, Glasgow, Mo
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1000 WATT nitrogen Light, gool conditi w
exchange fur 6-G9 sigrage hatvery or sne-ineh s
coil and  voltieber gr annmeter,  Albert Ry,
1802 K, 701, Kapsas City, Mo

CARI paid for gaudion bulhs,
iry Box 403, 1uwrnham, Quebee,
siveral.

HAVIE U'ype 8§ dymun

Apply B, W, arm
LCanregpiomlence an-

polishing bewd and icte-

graph inztrnments; will trade for goml receiv Uly
Tpr- AA crystaloi, or whit?  Other articles for
adde, el 1 lgoo, Missomnen Valle !

FOR SALE CHEAP—Wircless receiving sef, con
simting of donble slide tomer, siltic deteetar, two
conlensers zr et with key and ome No, O
1L.OB00-oglin receiver; all pew: licst $3 takes set
J. Kulttel, 63 Wilking 1., Rochester, N. Y.

WANTE ll \n' i bmalhs, bnrnt ont er goaml; ya-
riabls o few porids No, 39 silk insulatec
Saer Winre lm eash, AT lelters answered, W
iy, DI N P Ave., New York City,

WILL « . Tortz Tesla coil for a
Pga, W SIS igton e gon,  edquaul
v e Murdeck s denger, amdion detect
or at anplili stosinbe] bronze v or $10 cash,
Jobn B, 1lawley, Jdr., 912 Cojlege \ve Fr. Werth,
'l.i'\'

FoRr SALE—RBlitzen dving culnbet set; hand
Deneh pauel, weight 130 (b, ; i|alltt|ng shear,
weight 1oo Ths, Wity f 3 . F. Le:,
1417 Belleplnin Ave, ¢

FOR SALFE—VFour pga teteetars, S0c, earh;
podtage extes.  Clinton Stanley, 158 Moriner St.,
Buffalo, N. ¥

LOOK'—A  Inirgain Complete navy  type lonse
canpler reeciving outlit, saannted  on endinet 1y
Lase, muhiognuy tinish thronghout; uses switehes for
all tanbige, also has dead end switech and deteetor

shnt; very accarnte tuning poRgible: price anly $10.
Gieorge. \\ Hausen, Carpey Aye,, \lallnl-th- \VN
FOR SALE- nplete two-kilowant transuumng
ontfit far 8350 operates an 110 volts, G0 eycles, al-
ternating  cnrrent; courdsting of tennsformer. con-
denser, helix, spark gap and  10-ampere hot  wire
meter, O will sell instraments separately as fol-

Tows:  Two-kilowatt trnsformer, $25; 14 copper-
Mated Leyden jurs in ease, $30; belix with spark
enr ingide, $5.  Keerxthing in tirst class workinyg
condition. * xon o bargain hiter? Ilere ia your
chanee. Write to-dny,  Sidney Friedvich, 350 East
Commerce St,, San Antonio, Tex.

Folt sALE I. Co. 8-voll 10-ainpere dyna-
ma; new and xll;:lltly used; will sell for $5.50, Win-
ston Colenman, . I, 7, Lexington, l\y

EXCIIAN Rep. ride, wateh,

enil, 2,000- ohm

'plwones, Kl il Mieh's fram 1906 to ‘l')l'] want
CAmatent Work®™ magazines; can pay eash. llar»lrl
E. E. Hickey, 1435 [Howard St., Philadeiphia, Pa.

T FOR SALE OR EXCHANGE—Single harrel shot-
gun, Noo 12, value $6; Z,000-ohm douhls head set,
vilue $3, for a 1%-in. transmitting and loose ecoup-
ler recciving set, or what? Ilarry Thomas, Moumd
City, Mo,

BARGAIN for $5—/-in. spark coil, 1 Gernshack
gravity relay, 1 zinc spark gap, 1 mhcrer and de-
enherer and 1 strap key, all E. 1. Co.'s make, cost

$7. Waldo C. Buck, Britton, 8. D.

ORIt SALF—Gasoline engine with str and, coil aml
#Zas wmixer. Write for photo and p:lltl(‘l_l].ll's Irvin
Weaver, 1637 Xenia Ave., Dayton, 0,

WANTED-—-To hny or trade wireless goods or
Meade Dbievels for complete electrie lighting ontfit
for small hense, =mall zasoline, kerosene or motor-
eycle engine. L. Fulton, Muses Botiom, W. Va.
CSELL or exebange 232 i vertieal, one-oylimder,
air conled gaxaline euxine: has new piston, cylinder,
Kml‘:md ecartmreter.  Fisher Ames. Massena Springs,

TO TRADE for zood long-listines time ncewmg
set, Mark Stern mamdolin with ease, small hrass
npright  mierogcope and  Mundel ous-minnte hahy
posteard camera. Al inguiries answererd. Robert
Bray, Big Timber, Mont.

FOR SALE-—Lathe, water motor, aml sevoral
wireless instroments: olm‘\p Call evenings nr write.
II._A. Gilman, 156 lommo St,, Brooklym, Nu Y.

IOR q\L!‘ CHEAT- Z-in, eoil, new G.enp de-
tector, iested mineral, pimm finish base. gets lomg
distanee; at  half price; gnarantecd satisfactory.
Write . M. Danvecs, 1109 N. Francis, Oklahoma
City, Okla.

HAVE two watt meters, ane folding vest pocket
camera, e box camer;), 2\ nmwme, want pair
wireless recgivers, 3,100 ohing: must be in gnod eon-
dition. What have you? Lowery Simmons, Van Al
styne, Tex.

FOR SALE O ENCHANGE--(E. I, Co. gomls:
Traunsatlantic "phones, rotary vl fixed t'nml(-nsm-)
d-dise omnpigraph, Dnek's Farran deteetor, large
Imme made loase conpler and spark «ail, helix, key;
5 volumes Musicnl Educater. Woulll consider 1. C
8. steam engineering valimes, 911L'|ll(‘01€ or meehan-
iex Jalm Methven, Box 171, Ranald, Wash.

tonls,

FOIRl SALE—S4 Massie “nﬂlms key, ar will ex-
change for Lrandes Snporvior reccivers: will pay ex-
trn,  KEmmet Faaecks, 413 Fourth Ave. 8., Minne-
apolis, Minn,

ANXIOUN to et and will pay eash for bonnd
valumes 1 amd 2 of ““The Eleetrieal lxperimenter.™
Janmes Dnn:u]nw. 857 Vernon IMavk Pl., Chicamo, TIL

FOR SALE  BEleetro goods in fine eoudition, tia-
lena detector, opal glass hage, 93¢0 21WK-ahm  Ju-
niar wirelrss ‘phones, $2.90; 5000-wave meler load-
ing coil, §L.90; zine 8| rk gap, e telegraph key,
R TT Tnnior tuner, $1.6 Junior fixed comlenser,
10c.; ove-ineh Bullilog spark eoil, $3.25; sold sena-
rately, or all far $11.  Italph Thompson, Waoster, O.

WiLL TRADE an K. 1. static michine for a
small variable comlenser. I W, Reichle, GHD Spva
enth Ave., Uittshnrgh, Ia,

VYou benefit by

mentioning “The lectrical Fypevimenter”
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FOR SALE—$6 Radio Equipment Co. loose coup-
ler hrapd-new, tunes 2,000 meters, $4.50. Mac-
Douald, 34 East Tulprhoeken St., Philadelphia. Pa.

SWAP Brand-vew Bastman's 3A  Posteard
Brownie camera for abont 2,500-mile range wirelcss
reeceiving set. E. Haugernd, Seappoose, Ureg.

'O SALE--New 1.000-ohm siugle receiver, $1.50;
first class sounder aud key, §1; Murlin 22-e¢al, re-
peater, fair order, $4. Sidney Cook, Vieteria, 1N

FOR SALE-—Wirciess which receives 2,500 miles;
nrst $10 takes it: alse a half-inch coil, $1. Keu-
ueth L. Jenuings, Mattapan, Mass.

AUDION detector and oune-step amplifier combi-
nation. $35: complete f-k.w. transmitting set has
rotary wap: Dlitzen transformer, ete.. $22.50. other
%ppm-alus. L. ¢ebhard, 1127 Ellicott 5t,, Puffale,
ey

F'OR SALE - PPractically new wireless iustruments;
Blitzen, I Forest, and otber reliable makes; also
ooks und magaziues. Wyite, Withers Guavin, Cor-
inth, Miss.

FOR SALE--2.500-meter loose eoupler, 1-ip. spark
coil, detector, spark gap, ke¥, switches and parts
for a cabinet set. Tuguire of 1{arl iaherstick, 74
14th St.. Wheeling, W. Vi,

IHAVE braud-new Scout No. 2A with printiug and
developing outfit. cost $5; will exehange for [ 1.
Co. 1-in. spark coil. Bulldog type. J. Howard Kel-
ley, Franklin, N [

FOR RALE— Louse coupler, $1.50; 22 ride, $1.50:
Violin, $2.50: $5 football, $2; ZZ-in, coil without vi-
brator. £1; two 1,000 ohm receivers, $1.25 ¢ush. John
W. Carvoll. McCamb, Miss,

FOR EXCUANGE—A Colby receiviug transform-
er, tuues 5,000 meters, mind a 1Y cail for a Nation-
al autowatie ftelegraph {iransmitter with 1ecords,
without key or sounder. Frank Spencer, 259 State
St., Auburn, N Y.

BARGAIN--LE, 1. Co. electrolytic deteetor and
rheostat, $1.25: gool cowlition. L, Loase. 4714
_l’a_n'k: Ave., Broux, New Yaork City.

I'OR SALLE--Flectro poteutiometer, 95c.;
Iytic detector x5 single slide tuner, $1.23; Mes-
co donble slide, $2.50; wilieral detector, $2.75, Vine
cent Natalisl, Jr., 68 West 56th 8t., New York,

.l"OII S_.‘_,IVEI—JLccnivin;z outfit, reccives 2,000 miles;
will receive lime from Arlington.  Miake offer, John
Fouhyr, 1428 Bluce 1Ll Ave., Mattapan, Mass,

BIG SNADI'—Oue Ives Eledtrle train practically
new, 3 picees, 8 straight track, 8 curved, value
2575; want §3. H. Anapiantz, Totb W, Washington
&t., Los Angeles, Cal.

FOR SALE OR EXCIANGE—A 6-v. 64 «dynamo
luo_tnr ihat cost $12.80: three 2-volt, storape bhat-
teries, uever used, $2 a plece, and 6 different-sized
fAashlights without hatteries. IKeuncth Jenuings,
Mattapan, Mass,

clectro-

HHAVE No, 2 cawmera: Stevens '‘Crackshot™ ride,
$8: wedicnl €oil; waut telegraphs, Kadak, photc ul-
Ium, wireless or boxing gloves, Elwell, 115 Cox
Bldg.. Rochester, N, Y.

FOR SALE—Electro Importing Co.
used one week., Lowding coil, lead peroxide detec-
tor, potentiometer, 5U-ohwm rclay, half-inch spark
coil, small spark gap. Write for bargain prices. €.
Alleman, 1408 Madison St,, La Crosse, Wis,

FOR SALE- Blg BARGAIN -
$7.00 Electro Loose Coupler........... .. $5.00
$5.50 Blectro Spark Coil (114 in}... ... .. 83.75
$4.50 Radioson Deteetor ........... .. $3.00

1.00 Mesco, 150-ohn Itelay {(new})... .$2.75
$2.50 Electro Sending Condenser (Rew .$1.78
$2.50 LKlectro Loading Coil {new}........... ..51.75
$2.00 Omaigraph and § dials. ... .............. $1.25

All the above are in perfect working owrder and con-
dition. Sent within 24 hours of receipt of order.
Address Fred Eckstein, River Rtoad, Iloboken, N. J,

FOR SALE~—QOne-inch Bullidog spark coil, $3; elec-
trolytic interrupter, $1.25; elecirulrtic detector, T5c.;
potentiometer, Suc. Will pay cash for awiion. Robt.
sandifer, Eldorado, Kan, 5 et

FOR SALE—Sending outtit, consisting of a 2l4-in.
coil. navd gap three, condeusers, key, sud storage
hattery of » Tolts, &) amp. nonrs, {ur $18; or sold
separately.  Fred Carlotre, 78 Christopher St., New
Nork, - I I — - I

KOl SALE-—1'vur-liorsepower motorcycle engine in
tine comlition with earbureter and spark ecoil. Ilas
contlectiong for curbwreter amd oil, and is just the
thing for eycle car or air wagon. Price $15. L. E.
Beckley, Ukiah, Cal

1 lILAVE for sule or exchange 2,000-ohm Brnudes
‘phone, yt. Leyden jar. $7.50 loose coupler, type-
writer ITem. No. 6 in A1 condition, 2-cylinder gaso-
line eugine, 14-horsepower, gir ecolml, in gowd run-
ning shape, 12-gauge Remington soot Zun. puiup
action, hammmerless, us good ags new. wimerous olec-
trical and mechanical hooks. All the above i3 in
practical, Al condition. I will trade for anything
clectrical or mechanical, or sell very cheap. Don’t
hesitate 10 write wme, for 1 have svme hargains, 1
had rather sell the alove articles, E. A, Jizhn, Me.
Nary, Ky o -

I'OR SALE OR EXCHANGE—One complete £2nd-
g aud Teeeiving  wireless set  with  2002-onm
‘pliones; will =ell at a sacriiice.  For full partienlars
write me., Waould alre likée tn buy or swap acces-
sories for O Gunge Blectrie trains. George Adams,
801 North Qullege, Charlotte, N, C, -

MUNT SRELL—Cireninstances force me {o sell my
4-k.w. Tuckurd; nsedl two mobths: $8.50 hrings it
prepaid. L. A, Walker, 1716 South 20th St., St.
Joseph, Mo,

HAVE Exetlsior printing press with outfit, cam-
ery onttit, Roller organ, posteard projector, wireless
apparatils. What have you? Nathaniel Leek, Ama-
gansett, N, Y

KFOR SALE—Brandes Saperior ‘phones. One *phone
and bhead band new. Other *phone in good condi-

tion, %3. Arnold’s special make logse coupler, pri-
mary 12-in. leny, fine instrument: can be used
three Jiffcrent ways, $7. Murdock §3 variable,

$1.50: large cabinet, good mahogany finish; bas two
tap swiltehes and taps also test detector. £1.50;
completc set for $10.i5. Edwin CoLan., 601 West
156Gth 8t.. New York.

instruments, .
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I'OR SALE—Two tuners, value $7.50; sell for
$3.50, or $2 each; $5 Ferron detector, $2.50; $5
Murdock variable condenser, $3; $3 aerial switch,
$1.50; $9 cash for whole outfit, All hought new and
in good condition. Ellsworth Davis, Morrice, Mich.

WANTED—Second-hand dynamo cheap (110 v.,
ahout 10 amp.) or smaller machine; send dJescrip-
tion. Clarence L. Rohinson (Curtis Rte.), Waynes-
ville, Mo.

HAVE telegraph set, step-down transformer, 110
A. C. to § D. €., and drawing set; want 2,000-ohm
head set., Write, Stephen Kent, 92 Camphell St.,
Pawtucket, R. 1,

FOR SALE—No. 3 Prownle camera in excellent
condition with portrait attachment for same; devel-
oping and printing outfit with instructions, All for
§7. Write, Walter Curnutte, Rivesyille, W, Va.
MOTOR WHEEL WANTED-—Have up-to-date res
ceiving outfit, complete in every way, iucluding au-
dion, Blitzen variahle, Brandes ’phones, commercial
lopse coupler, ete., 1-k.w. quick-throw aerlal switch
and fOD-volt lightning switch also included; want
to exchange for Smith motor wheel in good condi-
tion, All inguirics will be answered. Edward J.
Freneh, Peckskill, N. Y.

ITAVE $12 mail-order course, $5 stamp collection,
$3 *Solid Receiver’™; want good receiving 8et, or
other wireless instruments. Mort Calcott, East Liv-
’(-:lpoo!. 0, m =

FOR EXCIIANGE~—Cameras 537 Century outfit, 3A
Eastinan Kodak, Premo Filmplate outfit, pair prism
binoeular field glasser, a $20 electric postcard pro-
jector, Navapge automatic self-loading rifle, 22-cal.;
fwe hummerless revolvers, tools, etc.; want elecs
trieal goods, open core transformer, or 1-k.w. closed
core, 2 Tesla ecoil, or what have you? Odell, Op-
tometrist, Fremont, Mlch,

FOR NALE OR EXCHANGE—Experimental lah-
oratory equipment consisting of volt meters, <al-
vanoweters, Whiatstone bridges, and other electri-
eal fustnunents, together with large quantity of tel-
evoone relare, drops. jacks, transmitterg, receivers,
magznet wire, graunlar carhon, carbon electrodes,
cheniienls, small dyoamo., lathe, drill press, filing
cabinets and other equipment. &tate what you want.
11. . van Deventer, Box 591 _S_HM_ R

IR RALL rHEAT—Complete zmateur station,
sending and roceiving zet, and large aerinl; will sell
for $15: worth twice as much. If {nterested, write,
Ed. Guilmetis, 343 Mason St., Woonsocket, R. I.

FOR SALE 0R EXClIANGE-Complete volumes
of Populur Electric Wagazines, Nos. 2, 3, 4, 5. G
make reasonalie offer; all ready for bLinding., Will-
iam Kirseh, 782 Rergen St., Newark, N, J. B

POWELRFUIL 11-in. water motor, $4.25; §15 Erec-
tor outfit with $3 motor, $x; 22 rifle, $1.75, cost
$4.50; will exchange for audion bulh, 3,000-ohra
*phones, Multi- Andi-Fone and aerial, Archie King,
Nortlh St., LeRoy, N. Y.

COMPLETE “Talking Head™ for the construction
of o telegruplone, will be exchanged for any of the
following iustruments: A hot wire ammeter, Wes-
ton or Keystone voltmeter, small dynamo, -opera
glasses, variable coudenser, or what have you? Sam-

uel Coben, 1936 Pitkin Ave., Broeklyn, N. Y

an accredited advertising agency.

ments not accepted.

insertion.

Advertisements for the April issme should reach us not later than March sth.
EXPERIMENTER PUBLISHING CG.,

Opportunity Exchange

Advertisements in this section 4c. a word for each

1 Count 7 words per line.
Name and address must be included at the above rate.

Cash should accompany all classified advertisements unless placed by

Ten per cent. discount for 6 issues, 20 per cent. discount for 1z issues from above rate.

INC., 233 Fulton Street, New York, N, Y.

Objectionable or misleading advertise-

BOOKS

t Depends

on yourself

10 heeome qnite prosperous and iudependeut inside
of 10 yeurs (if you hold on to something good) by
investing the hitroduction—nominal price of 25¢.
(stamps are not exchauged at the P, 0., and there-
tore canuet lwe accepted)—in “*Warnings and Advice
to the Small 1nvestor'”; original price, $1 net, Why
=hould you uot make yourself indepemdent? Hatls-
factiou Zuaranteed or money refunded.  Adgdress
Box 2034, M. T, Dept., Middle City Station, I’hil-
adelphia, Pa.

HAVE YaU SEEN

A COPY —aAmateur Photoy-
rapher's  Weekly., $1.30 per year; weekly prize
competitions: c¢riticisms; print  exehange; illus-
trated; many features. Three meonths' subseription,
40¢. Amateunr Photographer's Weekly, 915 Hcho-
field Bldg., Cleveland, O,

BRAZING AND WELDING

T T R - T T T eam—

BRAZING ToRCIIEX., 4uc., postpaid. will heat
one inch bar red hot In three miuutes. send
stainps or money order. Auto. Weldlug & Mirg.
Co., Gmaha, Neb.

REGULATORS for oxygen or acetylene gas with
fittings for standard tanks with single gauges, §8
each; with double gauges, $14 each; welding torch
with four tips, $10, postpaid; gunaranteed for one
year. Auto. Welding & Mfg. Co.. Omaha, Nel.

 — .

MISCELLANEOQUS

DRAWINGS made for inventors. Consulting Ep-
gineer, EE-3240 Seminary Ave., Chicago.

BEFORE Fou try to wind secondaries for a «olil
or transformer goet our prices; w can save YOu
time and moner. State yYour wants plainly. Eureka
Secondary Co., 6937 8. May St.,, Chicago, Ill.

THERE is but one telegraph school that nlaces
all grades direet in the railwary telegraph service.
It is DPelnars, Madison, Wis.

FILMS developed free: sepd negative for sample
print and particulars. New Lex Novelty Co,, New
Lexington, Q.

WANTED—Young electricians in €very City and
town to install thermostats, & chauce to start in
busiuess. DBeers DBros. Thermestat Co., 1166 Port-
land Ave.,, Rochester. N. Y. -

STAMPS AND COINS8

KTAMPS—100, all different. free: nostage Zc.
Mentlon paper. Quaker Stamp Co., Toledo, O,

$2 TO 500 EACH pald for hundreds of coins
dated bhefore 1910. Send 10c. for our New Illus-
trated Coin Value Buok, 4x7, showing guararteed
prices, Get posted at once, Clarke Coin Co.,
Box 14, I Ilay, N, Y

BARGAIN, 58 different stamps from warring
nations, 1bc. C. Martin, Iroguois, Ontario.

WIRELESS

CALIFORNIA little suburban farms for sa_lz
Terms write E, R, Waite, Shawuce, Okla.

¥ FLP, 214 b, air cooled aluminum gaxoline

engine §18. Sent C. 0. D. {for $1 with order,
with privilege of inspection. {:aseline and steam
engines. eugine castings, model engines. Com-
plete small electric Iight plants. Tools. gears,

pullers, experimenter’s supplies, etc. Seud Se. for
catalogue awd c¢irenlars. Dynamic Mauufacturing
Co., First National Bank BDBuilding, Chicagoe,

PATENT ATTORNEYS

PATENTS without advance attorney's fees. Not
due until patent allowed. Send sketch for free re-
port. Books free. Frauk Fuller, Washington, D, €.

IDEAS WANTED—Manufacturers are writing for
patents procured through me. Three books with list,
hundreds of inventions wanted sent free. Advice
free. I lhelp you market your invention. R. B.
Owen, 130 Owen Bldg., Washington, D. €,

TATENT SECURED or fee returned. Send sketch
of model for free search aud report. Latest com-
plete patent book free. Georpe F, Kimmel, 254
Barrister Bldg., Washington, D. C.

JOHX M. McLACIHLEN. attorner-at-law—Patent

causes. Union Trust Bldg., Washiugion, D. C.

2,300 METET loose couplers. $5; other wiretess
bargaius, send for cireulars. ClLff Mfg, Co., Brook-
field. Mass.

TESTED SILICON,
N.J.

SPECIAL BARGAINS—Hwiteh points, brass, 40ec.
per hundred; stop ping, brass, 50c. per hundred; sil-
ver plating, Jdouble alove. E. F. Ball & Co., Buck-
laud, Conu.

$10 COMMERCIAL KEY for $4. Mouey refunded
if not satisriel. Massie Wireless Telegraph Co.,
77 Washingion St.. Providence, R. 1.

WESTERN AGENT for Multi-Audi-Fone,
damped-Waver and Mignon apparatus. Special prop-
ositions.  Arthur B. Church, Lamoni, Ia.

GALLENA detector. 85c.: ecat whiskers, 8 for 5e.:
comlenser, .0U6-Mf, 60c. Walter Pateh Co., Klemme,
Ia.

GALEN.A DETECTORS—Complete with crystal on
black fiber hase, 45¢.; parts, 35c.; postage, 4¢. Par-
ticulars on other apparatus. .\, Bulloek, 3121 N.
22¢, Kansas City, Kan.

SOMETHING NEW—*“Eterno” ipsulation for re-
ceiving and transmitting sets, 15e, square foot and
np. DBetter than rnbber or fiher. Stamds 2 800 deg.
., 1,000-75.000 volts, TUsed by Government and
Marconi Co. Send 4c. for sample gnd eatalog. Manuel
Rattuer & Jiro., 36-38 Union St., Poughkeepsie. N. X,

15¢. ounce. Gress, Pitman,

Un-
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Murdock Wireless Receivers

PROVED SATISFACTORY
99.8%

of the Murdock Special No. 55 leadsets delivired =i e

duction to the wireless world

Complete Double Set HAVE BEEN KEPT

2000 Oh - - 4,00
3000 Oh$§ o $5-00 by the purchasers, who bought with the clear underst of our

With C Band FOURTEEN DAYS TRIAL offer and MONLY BACK guarntee
2t
l$ .50 Z;Zl;:ion:[n This PROVLES that we zre dehvering RL AL wircless rccefvera v hicl

fully satisfy 99 oul of /00 wireless operators 1n sensidivenes,  appoa

WITH REGULAR BAND

ance and value.

This PROVES that we have 99 out of /00 chances ol conn

YOU that our receivers are the best in the world, price considcred

YOU CANNOT BUY BETTER RECEIVERS AT THE PRICES.
YOU MAY PAY MORE BUT GET LESS IN ACTUAL VALUE.
iT'S YOUR TURN TO TEST OUR CLAIMS. DELIVERY AT
CNCE. OUR CATALOG IS FREE.

WM. J. MURDOCK CO.
55 Carter Street Chelsea, Mass.

221 Second Street, San Francisco

WE ARE HEADOUARTERS FOR ELECTRIGAL AND WIRELESS GOODS

OUR NEW BIG 216 PP. ELECTRICAL g

AND WIRELESS £ 0
TN CATALOG § _
IS THE EXPERIMENT- =

Electric Motor, 50¢,

ER’S REFERENCE oor Catileg shaws 25

HIore,

BOOK Steam Ebgine, 50c.

1% others at Largain Dricesin
our Catulog

Xo. 7729,

THE AMCO NAVY TYPE RECEIVING TRANSFORMER

Represents the lutest advances made towards the ideal tuber and embodies the freatest degree of
perfection yet ohlained. No greater vilue ean be securcd where acenrate selectivity, seusifiveness

Telegraph Set, $1.00.

and finish are desivable. The illustration shown herewith canbot possibly do justice to th troa
Mself, The primary windlng is enclosed in a cahiuet, the sides and top of which are ed Lo
rubber. Two 15-peint switches ure wonuted on the front. Oue switch controls the privicy 4 <

of several turns and the other controls une turn at a time. The entire variuntion of the poitmiry is

{hus seenred Ly the rotury wotion of two kourled knohs rather than the moveweut of o lid

\ Inay be varied from 1 to 225 turns in steps of ope turn at a time. The windings nre espevialls

%“’ell’s?u tl’ ﬂ. rq adapted to long wave lengths. The secondnry i wound with green silk covered wire. The ends ars
addurd i 3 ARD RUBBER, turned aud polished. Sceondary variation is secured by a 12-peint switeh which Spark Coil,

complete recelving dand mak it possible t wenre . ey Npdrk Coils are ae-
B ne It ling outiite DL 12kes Doy 0 svcure a very fine adjustment. PRICE, ONLY $15.00 S e (e e

by untfl you se our  OEND 6 CENTS FOR OUR CATALOG. DO IT TODAY. YOU NEED IT.

Catalog.
IF YO ARE BUILDING SOMETHING, WE HAVE JUST WHAT YOU HAVE BEEIN LOOKING FOR

Our No. 8§ CATALOG shows several hundred parts und sets of materials for building rour own
apparatis at home which have never before been listed. We do all the ditfienlt Work iv Jul faciory
and then you put thew together.

Complete description and prieces of the latest Electrieal and Experimental Apparatns—Storaze
Ratterivs, Rectifiers, Transformers, [ndnction Coils, Wircless Apparatus, Lamjes, Flashiihts, Metors,
X-Ruys, Books, Tools, Electric Railways, Steam Engines, Water Motors, Dynawmas, Motors,
graphs, Telephones, Fle-ollz(‘a] Sapplies, Model Aergplanes and Parts for lnnhlmg Noul aw ]
tns. A Treatise on Wircless Telegraphy, telling hosw to put up an aerial. connect appamtns, toge e
with a Call list and Wiring Dingram, FREE with every catalog. 6e, in stamps will hring vou this Light Ontfit, 75¢.

wouderful bovk. The bhest catale Several  huodred  wini-
ol e bes alog of wireless apparatus, ete., publisbed. alure lups, sockets, ete,

ADAMS-MORGAN CO. [™gExeerimenter=] 13 Alyin Place, Upper Montclair, N. J. =p¢ Mustrated iu our cat

Supply House ulug.

rystal Detegto b
g'thcr sly?a:e rto:l 330 4

Quenched Gap, $15.00. Fun With Magnetism, Fun With Electricity, 50c. Rotary Gap, $12.00,

Voir benafit By mentiosnina ' ThWHIW:amencanradiohistory.com ..... . . bicmre
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