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Two People Shouting

the same words in the same tone of voice can jnake the sound carry farther than
if both shouted in different tones. In the same way, wireless receivérs have a
greatly increased range if both of them are exactly matched in tone. You have
less trouble getting ““‘in tune”” with the sender and you
get the signals much clearer. The long distance records
made under these conditions are surprising. That is
the way Brandes Wireless Head Sets are made—both
receivers closely matched. In addition, they are easily
adjustable and yet so rigid, when once adjusted to your
comfort, that they never slip nor irritate.

f

There are types of Brandes Receivers for different
purposes. lLearn about them by sending for our Cata-
log E. It also contains valuable radic information
that will help you get better results. Send 4 cents in
stamps today. |

*Superior” Type Brandes [lead Set, C. BRANDES, Inc.
Complete With lHeadband, §5. Wireless Receiver Specialists, Room 814, 32 Union Square, New York, N. Y.

Wireless Head SetsJ

l Brandes

) |

~ ; . N
</ ele-ﬁzadzon
SR No lost messages

Permanent, instantaneous,
constant @ s et No static interference

No batteries needed No delays or interruptions L

No operating expense Always reliable and :

No set screws or fine ad- efficient

Justments
r I 1 HE only wireless detector that has been found to be absolutely permanent and needing no adjustment at any time. After

It never fails you -J

severest tests found to be the only permanent wireless detector that upheld its advertiser’s claims. You can jar and kick
the Tel-Radion, but you cannot knock it out of adjustment nor destroy its sensitiveness.

Don't be misled into buying a so-called "permanent” detector whose only attraction is its low price. For a few
pennies you can construct the same type yourself. Seal up a piece of crystal after locating a sensitive spot on its surface. He
is a novice who doesn’t know the secret. Every operator knows how unsatisfactory it is in operation.

We will welcome a comparative test with any detector on the market by an expert, and we challenge anyone to disprove
any of our claims, The Tel-Radion has been tested and approved by the experts of some of the largest commercial wireless
stations in America. Especially recommended for shipboard and field work or any location subject to jars and vibrations.

Don’t throw your money away on toys. Convince yourself at our expense. We pledge ourselves to refund the purchase
price of the Tel-Radion if not satisfactory.

The Tel-Radion is the best permanent detector on the market. The Tel-Radion permanent wireless de- $5 OO

.

AL G

tector is enclosed in a highly polished mahogany cabinet. Size 414x419x 3 inches, equipped with a duplex
rotary switch, all metal parts silver plated. Prepaid to any part of the United States. Price

NOTE OUR GUARANTEE

We guarantee the Tel-Radion to be superior to any other detector advertised as *“permanent” or will refund your money.
Equip your station with a Tel-Radion and lift it out of the amateur class. Send for descriptive literatare.

TEL-RADION CO. 32 Union Sq., New York City |

-—

e NIRRT

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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NEW - CTRIC
DUCK'’S ;< Ji0WireLess cataLoc

MORE THAN EVER JUSTIFIES YOUR VERDICT
exraios 1.9 THAT IT IS THE ONE CATALOG WORTH WHILE

36533

e @l 150 pp. Wireless In-
::fvg::::" 2 struments.

T e,

gt

The William B. Duck Co.

ANY,

170 pp. Electrical Sup-
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 : . y
ey One of tep = \"- X — e A below usual retail pri
2y —m il price)
consecutive ship- | v s s f\u.g__%&l: e . . | prohibits its distribu-
— —
last November. __ - : e ¥ &

WHAT OUR BIG CATALOG CONTAINS

150 pp. Wireless Instruments, magnet wire of all kinds, raw material, storage batteries, telegraph instruments, battery motors, cominercial motors and gen-
erators, Sewing machine motors, telephones, step-down transiormers. massage vibrators, bells, push buttons, auto accessories, flash lights, hand lanterns, auto
and miniature Jamps, Xmas tree outfhits, voltmeters, ammeters, lighting plants, Victrolas, air ritles, electric aeroplanes, model builders, electric railways. elec-
trical and mechanical books and general electrical supplies.

The William B. Duck Co., ***Toteoo, otio

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

T A v, tion otherwise. You
ments of catalogs to | ] / fs":‘g\ = rmay deduct the 8c. on
our patrons during |“=mmesenit e — ALY first $1.00 purchase.

,F-'——'l‘.“

«TRY CRYSTALOI

10 days subject to trial and our Money Back guarantee

Al

RYSTALOI 1s the ideal

summer detector because
the peculiar arrangement of
mineral and finely divided alloy
renders 1t remarkably free from
static and gives it a proven
range of over 5000 miles.

: —r ,
—Type 0—$3.50

TYPE AA. SUPER-SENSITIVE CRYSTALOI

Price, $6. Maiing Wt., 2 Pounds Postage, 10 cents

“The Crystaloi detector won a signal victory Dec. 31, when the New Year's
message of Oswald Becker, President National Rotary Clubs, was correctly
handled in our station and a verbatim copy handed to the President of the
Wichita Rotary Club. En competition with all types of detectors, it remained
for the Crystaloi, with a 4-wire aerial, to deliver the goods.”

(Signed) Wicnita TeLeGrAPH CoLLEGE
(W. S. EzeLL, Manager) Wichita, Kans.

q Crystaloi is the most efficient and economical wireless detector ever produced.
It is extremely well made and simple in construction —there is nothing to get
out of order—will not burn out. Every message comes in clear as a bell.

Send 5¢ in stamps for Catalog “C” fully describing Crystalot
and all of our other High Class receiving apparatus.

2595 Third Avenue
NEW YORK CITY @

e Eugene T. Turney Company, Inc.,

You benefit by mentioning “The Electrical Experimenter” when twriting to adwvertisers.
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PRECISION VARI-TUNERS

PRECISIGN VARICOUPLER TYPE AML

This instrument combines great range with won-

. derful accuracy and handsome appearance.

Highly etficient on undamped waves. Will re-
ceive amateur, ship, navy and lonz wave trans-
atlantic stations with our louding coils below.
Ranre—2,000 meters, size 77 x 7" x 23", finish
Alission oak, hard rubber, silver finished coils.

PRECISION VARIOMETER TYPLE M

Erobodies a new idea in varinmeters. Extremely
accurate adjustment, hizh efficiency, appearance
to mateh all other Precision instrumenta. Three
times the ranze of any other variometer. Finish
Aliss{on oak, genuine hard rubber trinunmngs and
panel, silver finished coils. Size 7" x 77 x 237,

PRECISION VARICOUPLER TYPIZ AMS

This instrument is similar in size and range to
our Type AMM but is designed with aview to
making a Precision Varicoupler of wide range
and great ethelency gs well as Landsome ay pear-
ance at a very low price. _This instrument will
do extremely fine work and presents a fine an-
pearance on the instrument table. Size 77 x 77
x 23’’, finish Alission oak, hard rubber, silk cov-
ered wire. Range 100 to 600 meters.

Brice: L wis L so 8 wi e e o8 0 o oo s oo - SN0

USl: THIS SLIP NOW

You may intend to use it before
the 10 days are up and forget.

Precision Radio Equipment Co.
868 Putnam Ave., Brooklyn, N. Y.

ALL Precision apparatus
here shown gives you ab-
solutely accurate adjustment
without the use of switches or
sliders. Precision Varicouplers
have no “dead ends,” no taps,
and can be used without vari-
able eondensers. They have a
remarkable beauty which ap-
peals to you on sight, and pre-
sent a fine appearanee on your
mstrument table. Aeknowl-
cdged by all experts to be the
superior tuners.

Important Notice

These prices are good for 30 days
only; our former prices have heen
reduced, In order to universally in-
troduce the present Precision pro-
ducis, as illustrated on this page,
within the shortest possible time.

PRECISION VARICOUPLER TYPE AXMM

This tuner I3 similar to our type AMIt but the
sccondar_\lr is not detachable from the
prunary. lanre 100 to 600 meters, designed
espeeially for amateur, eommereial and
navy work. Finishi Mission oak, hard rubber panel
and trimmings. silver finished coils, metal parts
heavy nickel plate on brass. This instrument isa
highly efficient and handsome P:ecisiog“\’ aricoupler
.

at o moderate price. Size 77/ x 7' x
00060 oL b0 816.00

PRECISION VARICOUGPLER TYPE AMR

Specially desizned for long wave amateur re-
ception on oscillating audion circuits. Extremely
loose coupling, wonderfully accurate adjustment
high efficiency, handsome appearance. Range
100 to 600 metcrs. I'imsh, Mission oak, hard rub-
ber, silver finished ecoils. With this tuner you
can pick up amateurs hundreds of miles away.
Size 77 x 7" x 13" closed.

PRECISION VARIOMETER TYPE 8

Same design and ranre as our Type M, finish
Migssion oak, hard rubber, silver finished coils.
1las yreater range than any other variometer at
the estremely low price of .. %6.00

PRECISION LOADING
COILS

Designed especially for reception
irom long wave undamjed and
damped stations. Wound with
silk covered copper wire on spe-
cially treated tube, genuine turned
oak base and top, seven sections
with wickel plated binding posts
and flexible connectin# cord with
hard rubber handled plug. DMay
be used with any of our van-
couplers.

No. 941 for primary. ...... 86.00
No. 912 for secondary. ... ..$6.10
Size 36" x 414"

EXTRAORDINARY ANNOUNCEMENT

Gentlemen:

Ship immediatly express collect one Preeision
Varicoupler, Type N, at your 10-day price of
$3.50 for which I enclose money order, If 1 de-
cide to get one of your de luxe Varicouplers
within three months y'ou hereby agree to aceept
the one ordered now as part payment to the ex-
tent of $3.50,

City ang State aa . Siis o dd@ohd s - -+ -« b

quently has wonderful efficiency.

T'TER months of éxperiment we
have at last suceceded in develop-
ing a Precision Varicoupler at such

a low price that even the amateur who
now wishes to make only a very small
investment may secure one of our re-
markable instruments. This instru-
ment has a range equal to our type
AMM and has primary and secondary
adjustment without shiders or switches;
has no dead ends or taps, and conse-

The tubes are specially treated, all the wire used

is genuine silk covered copper wire, all metal parts are heavily nickel-plated and
the woodwork is mahogany finish. Adjustments are provided with hard rubber handles
and the instrument is securely made and well finished. A remarkable instrument at an

unheard of price. Size 13%x 5x 5.

$3.50 for 10 days only.

. .

PRECISION RADIO EQUIPMENT CO., Inc.

General Office: 868 Putnam Avenue - -

BROOKLYN, N. Y.

You benefit

by mentioning “The Electrical Experimenter” when writing to adwvertisers.
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FISH swimming in the water, his natural
element, is not conscious of the fact that
lie lives in any particular imedium. DBefore
you were six years old you did not realize
that you lived in a similar medium, the
same as does a fish. In this case, however, the me-
dium is air instead of water. Having becn born sur-
rounded by air and having lived in air for several
years, you never were conscious of the fact that you
were walking daily in a gaseous, tho invisible thud,
compressing you with a force of 14.7 pounds on every
square inch of your body. Just as the fish does not
“feel” the water in which he swims, so we in turn do
not realize at once that we are living in a comparatively
dense medium also.

Let us remove the water from the lake in which the
fish swims. \What takes the place of the water? The
air, of course. Now let us take away the air, too.
What remains? A vacuum, the layman will say. DBut
what is ir the vacuum? A void? Nothing?

Here the scientist steps in and speaks an emphatic
“NO'!!

There can be no such thing as a void. The vacuum
is only a vacuum as far as the air is concerned, bt the
space which contained the air before and which we
prefer calling a vacuum is entirely filled with ether.

It is true that we have no sense by which we can
detect the presence of the ether, but we know today
that it must exist. Nor are proofs lacking. We know
that energy cannot be transmitted from one point to
another without a medium to conduct it. Thus for ex-
ample if we place an electric bell under a glass jar we
can hear it ring through the glass. If we pump out
the air from the glass jar we can no longer hear the
bell, for we have taken away the medium-—in this case
the air—which sound requires to travel thru from one
point to another.

Similarly, light requires a medium to traved from one
point to anothe’\Luf

cannot he air, for ¥

MAR 14]1929 ,,71

what is the med\ieﬁ;?" It certainly
écﬁA;T@kT Mngh an ordi-
nary incandescent light LUl which there is a high
vacuum. If light were dependent on air, you could
manifestly not look thru the bulb, er¢go the medium is
not the air, it must be something e¢lse. The medium is
the ether, properly called the luminiferous ether. It
is an indefinable “fluid,” so fine and so impalpable, that

our most ingenious instruments have never been able @
4y

to detect it directly. It fills every inch throughout the
universe, it fills the interplanetary space as well as
it fills your body. DBriefly the ether fills and permeates
everything,; the same as water fills the interstices be-
tween the individual grains of a handful of sand.
There is this difference however: the water does not
fill all of the interior of the sand grains, while the
etlier does.

We know that ether has no weight, on the other
hand we know that it has a certain amount of inertia
because time is required for the propagation of its
waves—the ether waves traveling at the rate of 186,000
miles per second.

Ether is the modern magic wand of the scientist. DBy
its means onr most inexplicalile phenomena hecome at
least plausible and can be understood. Thus we know
that if we take a minute piece of matter—an atom-—
and vibrate it rapidly, the ether, which is a sort of
weightless jelly, produces certain waves, If we vibrate
the atom rapidly enough we produce light. A variation
in the speed of the vibrations of a given atom will pro-
duce all sorts of manifestations, he they heat waves,
light waves or electromagnetic (wireless) waves. E‘E

o

All of these waves are fundamenutally one and the m
o

same thing; they only appear different due to their
atoms vibrating either slower or faster.

It is with these ether vibrations that our scientists
will be concerned in the future. m

H. GERNSBACK. %

&

—

THE ELECTRICAL EXPERIMENTER is published on the 15th of each
montb at 233 Fulton Street, New York. There are 12 numbers per year. Sub-
scription price is $1.00 a year in U. 8. and possessions. Canada and forcign countries,
$1.50 a year. U. 5. coin as well as U. 8. stamps accepted (no foreign coins or stamps).
Single copies, 10 cents each. A sample copy will be sent gratis on request.  Cliecks
and money orders should be drawn to order of THE EXPERIMENTER PUB-
LISHING CO.. INC. If you change your address notify us promptly, in order
that copies are not miscarried or lost. A green wrapper indicates €xpiration.

copies sent after expiration.

e Aﬁ csommunications and contributions to_tbis journal should be addressed
to: Editor, THE ELECTRICAL EXPERIMENTER, 233 Fulton Street, New
York. Unaccepted contributions capmot be returned unless full return postage

75

bas been included. ALL aecepted contributions are paid for on publieation. A
special rate is paid for novel experiments; good photograpbs accompanying them
arc highly desirable.

THE ELECTRICAL EXPERIMENTER. AMonthly. Entered ss sccond-

’('1;155 matter at the New York Post Office, unler Act of Congress of Mareh 3, 1870.
Title registered U. 8. Patent Office. Copyright, 1916, by E. P. Co., lne., New
York. The contents of this magazine are copyrighted and must net be
reproduced without giving full credit to the publication.

THE ELECTRICAL EXPERIMENTER is for sale at all news stands in tha

United States and Canada,; also at lirentano’s, 37 Avenue de 'O Paris. West-
ern Advertising Office, 58 E. Washington St., Chicago, 1I. pera, Ta Ves
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The Blitzen Rotary

varialle condenser has a glass easc because
we'te proud to show 1ts high grade material
and workmunstip. . You'll oaly need one glance
to sec its 43 alurtuinum plates, accurately ma-
chined brass scparators and substantial bear-
ings.

Price $4.00

Others are transmitting
500 to 600 miiles with the “Iytone”
Quenched Spark Set. Tt i3 the onl
transmitter 2and the only quenehed spamk™ gap
whiel will operate satisfactorily on 60 cyele

curent.
Price Complete $175.00

Rotary
high grade

THE ELECTRICAL EXPERIMENTER

Who seeks “Something for Noth-
ing” is usually given “Nothing for
Something.”

TO YOU

Who seek quality

Who demand results
Who crave satisfaction
Who enjoy fair dealing
Who will send 6c. postage

TO US

Will be sent two catalogs of wire-
less and electrical apparatus de-
scribing products recognized as
standard for ten years of continu-
ous manufacture.

CLAPP-EASTHAM (0.

141 Main Street, Cambridge, Mass.

Charge Storage Batteries

from alternating current at home, garage, or
workshop witl our Electrolytic Rectihers.  Safe,
clean, ccononical.

Price $7.59 and up

The Blitzen Wave Meter

13 an accurate instrument for rapully ascertain~
ing the wave length not only of your own
transmitter but also of all siznals received pt
your wireless sration. Beautitully mounted in
a mahogany case with curve eheects and full

directions.
Prices $6.00 to $17.00

HE DE FOREST AUDION

¢There is only one Audion—the De Forest”

MOST SENSITIVE

Y

L .l

THE GENUINE DE FOREST
TUBULAR AUDION

Is sold separately to any ama-

teur who prefers to build lhis

own Audion . B =
Detector Price $5.50

Adapter 40 cents extra.
Gel the Bulletin{ X106

1 1y, The Bulletin of the U. S. Bureau of Stand-

ards states that the De Forest Audion is
fully 50 per cent. more sensitive than any
other known form of detector (Vol. 6, No.
4, page 540).

MOST RELIABLE

It is not affected by mechanical vibration
nor hurned out by static or the transmitting
spark. Itnever fails at the critical moment.

The detector is the heart of the receiving
sct. Why waste valuable time on an in-
sensitive, unreliable detector?

The genuine De Forest Audion is now with-
in the means of cvery operator.

THE TYPE R$9 DE FOREST AUDION
DETECTOR

Incorporates the Audion Bulb and the genuine De
Forest patented circuits with the most approved
accessories needed tc form a complete detector.

The most popular Audion Price $l4 00

Detector ever offered.
Gel the Bulietin (M16)

SEND FOR BULLETINS X16 AND M16 DESCRIBING AUDION
Detectors, Audion Ampllflers and Audlon Receiving Cabinets

DE FOREST RADIO TELEPH@NE & TELEGRAPH CO.

101 PARK AVENUE :

NEW YORK, N. Y.

You bencfit by mentioning “The Electrical Experimenter” when writing to advertisers.
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TI-IE most vulnerable part of the pres-

periscore below
the submarine
is  “blind,” in
other words its
commander
does not know
what goes on
above the wa-
ter. If he is not
very cautious
he runs two
separate risks
when rising to
the surface.
One is that the
periscope  im-
mediately  be-
comes the tar-
gcet for the
encmy’s shell
fire, if his ves-
sels are near
the spot where
the¢ submarine
rose The
other is that
frequently the
periscope col-
lides with the
hull of another
vessel,  cither
enemy or
friendly. In
both cases the
result is disas-
trous, for, as
far as its utility
is concerned a
“blind” subma-
rine though
otherwise  in-
tact, ceases to
exist for the
enemy,

course, the sub-
mersible could
scuttle a way
under the wa-
ter, without
coming to the
surface even
though its peri-
scope had heen
shot away, This
is known as
running it
blind. How-
ever, the diffi-
culty is not that
it cannot get
away in the
manncr de-
scribed, but
usually, and
possibly in most
all cases, there
is considerable
damage ef-

submarine is r
When running submerged with the
the surface of the water,

An Auxiliary Periscope for Submarines

fected aside from that to the periscope.  the thin steel hull
In other words, it is not the loss of the
periscope that endangers the under-sca hoat

as much as it is the probable damage to

its periscope.

»
“
AUTOMATIC TROLLEY TAKEWP
BUDYANCY CHAMBER

SUBMERGING TANA

" 4

ELEC.WIRES

GLASS WINDOW

CONTROL

WIND WG DR
~ITRE, GEAR oaw%ﬂ"‘)
3
STUFFING BOX:F
5 =)

Moron_f-dﬂtJ
) =

3

MIRROR IMAGE

-
A

E.£. : . =

e

Gernsback Auxiliary Periscope for Submarine Use in Reconnoitering. The Image Is Reflected Downward Thru a
Glass Window in the Shel! of the Submersible.

www americanradiohistorvy com

An extra periscope is
undoubtedly available for such contingen-
cies on most foreign submarines.
is of no avail if the vessel becomes leaky.

But this

With this and
other objects in
mind Mr. H.
Gernsback, of
New York City,
has devised a
Separate, au x-
tliary periscope
for the use of
submarine war-
craft. The il-
lustration
brings out the
idea in detail
There is pro-
vided a float-
ing air tank of
circular  form,
on which is
mounted a coni-
cal mirror.
This mirror re-
flects an image
of the entire
horizon down-
ward through
the water on a
second (flat)
mirror located
within the sub-
marine as the
illustration
clearly shows.
In this way no
danger from
shell-fire is in-
curred, as far
as the hull of
the craft is
concerned, If
the auxiliary
periscope is de-
stroyed by the
enemy, the sub-
marine may he
navigated sub-
merged or it
may remain in
t h e location,
venturing  up-
ward cautiously
after an hour
or so, and the
usual periscope
now comes into
play. It is pos-
sible also to
equip each sub-
marine with
this apparatus
designed by Mr.
Gernsback. The
submarine’s
chances of foil-
ing the enemy
are increased a
h un d red-fold.
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We may now consider the details of the
auxiliary periscope, as proposed. To Dle-
gin with the floating tank carrying the
conical mirror can lie submerged, like the
submarine itself. This is accomplished
by the electric control of a sea-valve in-
stalled on the under side of the floating
chamber. When opened, it floods a scp-
arate compartiment with water, causing the
device to sink. To make it rise an clec-
trically operated pump, mounted within the
huoyancy chamber, is started up. The sea-
valve now being closed, the water in the
submerging tank is scon pumped out. A
check valve in the efflux pipe from the
pumip prevents the sea-water from lacking
up into the apparatus.

Attached to the floating mirror pontoon
are two wire cables, which may be wound
up on suitable drums, driven Ly electric
motors within the submarine hull. These
motors operate the cable winding drums
through bevel gears; the shafts of the mo-
tors passing - through water-tight stuliing
boxes. To compensate for the rise and
fall of the floating

THE ELECTRICAL EXPERIMENTER

is utilized for the purpose, as if this hap-

pened to be shot away bv a nearby war-
ship the chances are that part of the hull
plates would be damaged also, and the
unlucky crew sent to their eternal resting
place—Davy Jones’ locker.

RADIO CONTROLLED TORPEDO
IN THE MOVIES.

HAT would we do to-day if a for-
‘/‘/ eign country invaded this land?

Our army and navy at present are
not very suitable for defensive and of-
feusive work, and the quantity of ammuni-
tion which we have to-day is perhaps not
sufficient for carrying on actual warfare
for any appreciable period. The only way
the invader can be checked from entering
the country is by employing some defen-
sive means that does not require a large
number of trained men. For example the
utilization of projectiles that can be fired
and controlled at a considerable distance.
1t 1s possible to control a torpedo of either
the aerial or water type by wireless, but

June, 1916

courage the invention ot contrivances ror
destruction and defense and offer prizes
for the best death-dealing machines de-
veloped.

Winthrop Clavering, an alert and in-
genious writer of detective stories, reads of
the offer and calls the attention of his
friend, Bartholomew Thomson, an inventor,
to the item. Thomson has previously com-
pleted a wireless control mechanism with
the financial assistance of Clavering. One
of the needs suggested by the board is a
guided aerial torpedo. Clavering urges
Thomson to invent the desired torpedo and
provides the necessary funds. Immedi-
ately experiments are started by Thomson
and William Haverman, his assistant.

After spending a considerable amount of
time and money the first experimental tor-
pedo is built and made ready for a trial.
It is assembled out in a secret place and
the parts are all properly tuned up. TFig.
1 shows the testing arrangement. (In the
movies they do it!)

Later the United States is invaded by
the foreign hordes,
who effect a landing

poutoon, if so we
may term it, owing
to a choppy sea,
therc are provided
two automatic cable
take-up reels, se-
cured to the upper
end of cach wind-
ing cable. These
reels act in a simi-
lar manner to those
used on trolley cars
for  automatically
taking up the slack
in the trolley rope.

In order to haul
in or lower the aux-~
iliary periscope to
its resting place es-
pecially provided at
the top of the sub-
marine, the sea-
valve, regulated by
an electromagnet, 13

opened to admit
water to the sub-
merging  chamber,

and by operating the
electric motors con-
nected to the wire
cables the device 18
pulled downward in-

& b
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in Southern Califor-
nia. The valiant de-
fense by the navy
with the submarine
torpedoes controlled
by wireless keeps
the enemy from our
coast on both the
Atlantic and Pacific.
The invasion of
California, however,
sets the country in a
panic, Clavering and
the young inventor
lose no time. They
co-operate with the
Government experts
for the manufacture
of great quantities
of aerial torpedoes
provided with wire-.
less control. In a
short time they are
transported to Cal-
ifornia, and sta-
tioned out of range
of the enemy's guns.
Naval and land bat-
tles have been lost
repeatedly by the
insufficient American

to its proper place. - —- forces. Fortresses

To rclease 1t, the are demolished and

pump motor 185 Fig. 1. How the Inventor in the ‘‘Movies' Develops a Radio-Controlfed Torpedo. Fig.'2. One of the great stretches of

started, which, emp- Aerial Torpedoes Ready for Launching. Fig: 3. Interior o-f Control Station. Fig.4. The RadioTor= territory speedily
p N pedo Destroying the Enemy. 5

tying  the  water occupied by the ene-

tank, renders the my. At a critical

pontoon buoyant again. The cable motors
are released to permit the auxiliary sight-
ing device to float upward by its own
buoyancy.

The circular form of the pontoon and
its central orifice tend to give reasonable
steadiness unless the sea happened to he
very choppy. By squirting oil on the sea
the waves may be made to subside appre-
ciably. Most important of all, it does not
matter if the float and its conical refléctor
do bob around slightly, as the sighting
accomplished by its aid 1s only intended
for general reconnoissance and nof for de-
terminine the exact range of an enemy ves-
sel so as to torpedo her. Its primary pur-
pose is, therefore, to render an inspection
of the sea above the submarine a safer
operation than where the usual periscope

although cnormous sums of money have
been expended Ly various inventors in an
effort to develop a satisfactory radio-con-
trolled torpedo, totally satisfactory results
have not becn obtained up to tlus time. In
spite of the fact that, although the invent-
ors werc not successful in perfecting such
a torpedo, a “movie” concern has already
produced an elaborate and realistic film
showing real aerial torpedoes controlled by
wireless. This cxciting film, “The Fly-
ing Torpedo,” was produced by the Triangle
Film Corporation. The picture is supposed
to illustrate events in 1921, when the Uni-
ted States Government learns of a secret
coalition of foreign powers apainst it. A
technical advisory board, composed of the
leading American scientists, is organized
for the defense of the country. They en-

moment the new torpedoes are launched
]’.-Y the young inventor and his assistant.
T'ig. 2 shows agroup of soldiers holding the
radio-controlled torpedo rcady for launch-
ing. When the propeller is released by a
signal from the inventor (suitably pro-
tected at the radio control station. See
Fig. 3), the missile darts towards the en-
emy. An ingenious device is employed in
observing the course of the missiles.” It is
an electric periscope, supported by Kkites,
from which connections are brought to an
observation apparatus in the operating
room. In the illustration at Fig. 3 the
operators are using this periscope. In Fig. 4
one of the radio-controlled torpedoes is seen
darting downward on the encmy.

According to the pictures, these torpedoes
saved the country from the enemy.

DATE OF ISSUE.— /s many of our readers have recently become i«nduly agitated as to when they could obtain The Electrical

Experimenter, we wish to state that the newsstands have the journal on sale between the fifteenth and the eighteenth of the month in
the castern part of the United States and about the twentieth of the month west of. the Mississippi River. Our subscribers should be in
possession of their copics at these dates. Kindly bear in mind, howcever, that publigations are not handled with the same dispateh by the
Post Office as a letter. For this reason delays are frequent, therefore kindly be patient and do not send us complaints as to non-arripal
of your copy befare the twenty-fifth of the month.
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Electricity and the Weather Man

¢ HAT will be the weather to-mor-
\/‘/ row ?”’ is the continuous qucstion
asked by millions of pcople all
over the country, and this is most accu-
rately answered by the Government weather
forccaster.
One can not imagine offhand perhaps the
importaut role electricity plays in operat-

By Samuel Cohen

fastest rate possible.

The glass tube, sct at an angle, next to
the humidity instruments is a sunshine
gauge, an ingenious instrument that re-
cords exactly the duration of sunshine.
This apparatus consists of two tuhes, one
of which is placed inside the othcr. The
outer tube is partly exhausted. The inner

one is made similar to a

dumb-bell, but instead of

Fig. 1 (Top)i—At the Extreme Left are the Dry and Wet Bulb

Thermometers for Finding the Humidity of the Air.
of Varying Rates of Evaporation of Moisture from the Wet Bulb
Consequent False Rcadings, the lastruments
Next Comes the
Office Below, Exactly
is_the Minimum
Maximum (bottom) Thermometers, That Give thce Lowest and
Below is a Kite Metcorograph
Uscd for Recording Conditions of the Upper Atmosphere, When
Next to the Right is the Anemometer or
At the Extreme Right is Shown the Barograph
Which Records the Continuous Barometric Pressurc.

Thermometer with
are Whirled Rapidly when the Record is Taken.
Sunshine Gauge Which Records in the
the Duration of Sunshine, Next

Highest Temperature Each Day.

it is Sent Up on a Kite.
Wind Gauge.

Fig. 2 (below):—The lnstrument at the Left Gives a Continuous
Next is the Triple
Register or Station Metcorograph, Which Records the Action of
ane, the Anemometer (wind velocity), the Sunshine
Gauge, and the Rainfall as Told by the Tipping Bucket Gauge,
All of Which lnstruments are on the Roof Above.

Record of the Weighing Rain and Snow Gauge.

the Wind V.

ing the various delicate weather recording
instruments. However, it would be ncarly
impossible for the Weather Bureau to op-
erate successfully the different sub-stations
if electricity was not employed. Practi-
cally every conceivable instrument used by
the bureau is operated by electricity.

Some of the most important weather
forecasting instruments are shown in Iig.
1. These are placed outdoors (on th2
roof) and the electrical connections of cach
arc brought separately to the recording in-
struments, which are shown in Fig.
Coming back to the ontdoor instruments,
at the extreme left of the photo are dry anl
wet bully thermometers used for dctermia-
ing the humidity or the amount of mois-
‘turc in the air. Because of the varying
rates of evaporation of moisture from the
wet bulh thermometer, which would tend to
give a falsc reading, the instruments arc
whirled rapidly when the record is taken,
so that the evaporation js always at the

having globes on the end, it
has cylinders. The lower
onc is coated with lamp
black to absorh the sun’s
heat.  The lower tube is
L filled with mercury to about
three-cights its capacity,
while the upper one con-
tains alcohol used for lubri-
cating this mercury. The
center portion of the tube
contains two.sealed-in plati-
nun wires, which are con-
nected to the recording in-
strument. Now it is evident
that whenever the sun
shines on the sooted portion
of the tube the absorbed
heat will expand the air in
the bulb and thus cause the
mercury to rise. As soon
as it rises to a certain height
it will short-circuit the two
scalel-in  platinum  wires
and thus complete the re-
cording circuit.

The two thermometers
on the stand at the cen-
tcr comprise a minimum
(top) and a maximum (bot-
tom) thermometer, which
indicate the ‘lowest and
highest temperature each
day. Underneath is a kite
meteorograph, used for re-
cording conditions of the
upper atmosphere. The ve-
locity of the wind is mecas-
ured hy an anemosneter;
this is perceived standing at
the right of the kite me-
tcorograph., It consists of
four aluminum buckets set
at right angles to cach other
and supported by a suitable
frame. The cups when re-
volved by the wind cause
the rod, which is enclosed in
the tubular upright, to op-
erate a gear arrangement
placed in the lower portion
of the instrument. The
gear is so made that when-
ever the buckets revolve at
a speed of 500 times per
minute a centrifugal device makes contact
with an electric termminal which is connected
to the recording instrument. It is, there-

Because

(top) and

of the wind. The greater the velocity of
the wind, the more times the recording
circuit will be made and thus in turn the
recorder will make its record faster.

At the extreme right is shown thc haro-
graph, an mstrument which records the
continuous baromectric pressure.

The rain and snow gauges arc not shown
in the illustrations but are alse important
instruments to the weather man, as they
determine the amount of rain and snow
that fall during a certain period of thc day.
The rain gauge consists of a circular cham-
ber, covered with a funnel which leads
to a double bucket, delicately supported. A
spring contact 1s so placed underncath the
bucket that whatever hucket falls, it will
depress this spring which touches another
electric terminal connected to the record-
ing mstrument, The buckets are so ad-
justed that one-hundredth of an inch of
rain will upset the equilibrium of the buck-
et, thus causing it to fall and in so doing
complete the recording circuit. Ii is thus
quite clear how the weather man is enabled
to determine cxactly the amount of rain
that falls each day.

In determining the amount of snow that
falls during a certain period, a unique ma-
chine is used which consists of a copper
pan placed upon a special scale. The scale
1s so adjusted that one-hundredth of an
mch of snow will upset it and in so domg
causcs two terminals to touch, which are
connected to the recording instrument. An
arrangement is placed on the scale whereby
the balance is sct to the zero position when
additional snow falls into the copper pan.
This consists of a weight placed on the
scale lever which is automatically shifted
on the scale lever by a ratchet operated by
an electromagnet when the depression of
the pan closes the circuit. Thus ah accu-
rate reading can he obtained by the use of
this snow recording instrument.

The recording instruments (Fig. 2) are
placed indoors. The instrument at the left
gives a continuous record of the rain and
snow gauge. Next is the triple register or
station meteorograph which records the
action of the wind vanc, the anemometer
(wind velocity), the sunshinc gauge and
the tipping bucket gauge. The recorder it-
self consists of a drum carrying a paper
chart upon which different records are
made. The drum is revolved by a spring
motor. Ink pens, controlled by electro-
magnets, are actuated by the various out-
door instruments. A portion of an actual
record taken by the triple register or sta-
tion meteorograph is given in Fig. 3. The
record of the wind direction appears at aa.
The velocity of the wind is shown by the
lateral deflection of the velocity record at
b. Each ten miles is marked by a relatively
broad deflection. Duration of sunshine is
recorded by the zigzag trace at c; rain-
fall, by the line d. The line e indicates

_#Wind direction

T TV i |
et L LA L G 2 1 = ~:.

LAE AP ,ﬁ__._i__g IS b 5 SR P :
b Lo Jcudy INRED= WW%—;"IL\/\IF___,——T

. l | r 1 6] | | —’j
g3 k/ mile wind vefocity l

wind velocrty @

Typical Weather Chart as Automatically Registered on Apparatus Shown at Fig, 2,

It Registers

Wind, Direction and Velocity, Rain, and Sunshine.

fore, obvious that the number of turns of
the cups per minute deterinine the velocity
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cloudiness or the absence of either rain-
fall or sunshine.
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When New York City Turns On the “Juice”

HIEN the average New Yorker turns

‘/‘/ on his electric lights or power mo-
tor, he possibly does not stop to

think once in a thousand times as to what
effect this small quota of electrical energy
has on the gross amount used in the entire
city of Greater New York with a population
of over 5,000,000 pcople. Again it is just
as possible that he does not stop to think
once in ten thousand times as to the effect
of turning on the electric lights at any cer-
tain time of the day or night. The graphic
curve, as it is termed among engineers aned
illustrated herewith, shows how the de-
mand for electrical energy both for illu-
mination and power consumption varies
during the complete cycle of twenty-four
hours, starting in this particular instance at
midmight of Sunday, December twelfth,
and ending at midnight Monday, December
thirteenth. This curve covers the combined
total daily output of both the New York

By H. Winfield Secor.

rapid increase of energy consumption from
this point on to seven o’clock is due to the
great demand for electric lights during the
breakfast period.

A great many of the large manufacturing
establishmeunts and factories start work at 7
aan. or at least by 8 am., and the load
curve goes shooting skyward at a rapid
rate as the illustration depicts. Now the
thousands of office employees are arriving
and the elevators in the towering skyscra-
pers of the greatest city in the world are
taxed to capacity. These require a larger
amount of energy than is popularly imag-
ined and consume no small part of the
total load component for the day.

The central and sub-stations scattered
about the city have been the scene of great
activity during these hours of increasing
demand for current in one form or another,
and dynamo after dynamo has had to be
switched on to the city’s feeder lines in

est theater city on earth, most of the
playhouses now run matinees owing to the
great spread of the moving picture craze.
The theaters are one of the greatest con-
sumers of electrical power, both direcily
and indirectly, in Greater New York. The
afternoon section of the curve fluctuates
through a value of about 10,000 K.WV. until

at 4 p.m. it starts on its last steady rise.
Considering the time of year this rapid
increase of the curve is to be looked for, as
the afternoon and early evening are quite
dark. Now all the various manufacturing
establishments, stores and restaurants are
in full swing together and the final “peak”
of the twenty-four hours’ load is reached at
5 p.m. This is the most critical moment of
the whole day’s performance at the central
and subsidiary stations; every dynamo 1is
humming to full capacity’ and every con-
ceivable form of activity is going on in the
city. The office and factory workers are
homeward bound, the
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This Graphic Curve Shows in a Remarkable Manner How the Demand for Electricit,
First the Factories, Then the Theatre Matinees, Business
Restaurants Help to Boom the Demand for ¢ More Juice.

wenty=four Hours.

Edison Company and the United Electric
Light & Power Company. The two cor-
porations supply all of the electrical load
for the metropolis exclusive of subway,
surface and elevated train requirements
which are cared for by private central sta-
tions owned by the companies operating
these traction systems.

Starting at midnight, as indicated by the
point on the curve at the extreme left, we
see that the total motor and illumination
load of the entire city was about 65,000
K.\. (kilowatt equivalent to 14 H.P.).
As the wee small hours of the morning pro-
gress, the demand falls off until it reaches
the lowest point of the whole cycle of
twenty-four hours with a kilowattage of
37,000. This ebb tide point starts to move
upward, as observed, after four in the
morning, or about the time the milkman
begins to make his rounds and when a
considerable portion of the city’s working
people have risen, and for the time of
year here under consideration the fairly

ffices,
i

order to care for the cnormous demand now
created. Just before the noon hour ar-
rives, the maximum peak for the morning
load has occurred. The maximum total out=
put at this period of the day has reached
166,000 K\V. The curve starts to fall away
at this period just before reaching twelve,
presumably due to the fact that the many
thousands of factory employees have start-
ed to wash their hands preparatory to as-
similating their noon repast, and directly af-
ter twelve the curve makes a decided drop
of 33,000 K.IV. in thirty minutes.

As many of the manufacturing establish-
ments have from one-half to three-quarters
of an hour nooning, the load curve begins
to crawl skyward again and shortly after 1
p.m. it has attained the same value as that
existing before the noon drop.

As perceived the afternoon load reaches
a much higher value than the maximum de-
mand during the morning hours, Now the
theatres have started to open their doors
and contrary to the olden days in the great-
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in New York Cit%Varies During the
Elevators,

rocketing load curve
has started on its last
downward path, never

to reach the peak
value of 235,500 K.W. again until the mor-
row.

There continues a brisk demand for elec-
tric current, as witnessed by the appear-
ance of the curve, and it hangs grimly in
its slow but sure downward movement. At
night time is when the 5,000,000 New
Yorkers enjoy themselves. Generally a
large majority, of course, visit the theaters.
These, as well as the hotels, are the leading
factors n the evening load component.
Broadway’s millions of scintillating lights
and its thousands of huge signs atop the
buildings also consume a respectable
amount of current. Even after 10 p.m, the
curve drops very doggedly and keeps up a
fairly decent appearance up to its starting
point, or midnight.

New York is probably the gayest city in
the world, not even excluding Paris, and
the after-theater supper crowd manages to
keep the central stations busy by their de-
mand for illumination in the restaurants

(Continued on page 142)

lectric Signs and
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Electricity and Wireless Solve Secret Service Problems

HE illustrations herewith give sev-

l cral views of a Western Secret Serv-
ice Burcau. Thls burcau has heen
extraordinarily actwe in quickly adapting
the latest advances in clectricity and wire-
less to their various neecds and require-
ments. They handle a great many differ-
ent cases, including murder, arson, hur-

not he able to do much aside from sitting
down again, as the various cabinets, bril-
liant flashing, buzzing and spitting from the
numerous clectrical appliances in the rooms
create an atmosphere of mysticism and un-
certainty that will work pretty definitely on
the mind of an individual who has trans-
gressed the law and who is aware of the

that makes a permanent record of all speccl
taking place on all incoming or outgomg
tckphone messages, and also verbal con-
versations that occur in any of the offices.
It is claimed that 1t does almost everything
but think, Besides there is a special pho-
tograplnc apparatus mounted in one of the
cabinets which will snap a man’s physi-

Fig. I

ood Advantage in Western Detective Office.

ahc Wircless ‘‘Revelarophone’’ Sw:tch-Board-Used

glary and robbery and, therefore, have
every opportunity to make use of any sci-
entific aids which may be available,

The exact degree to which an individual
may jolt up against the air of mystery that
pervades the lurc:ms offices may be bhest
described in showing what a suspect would
encounter were he taken to the rooms by
an officer.

With the door opened half way he is
startled by a hissing flash, partly concealed
and: he does not realize the fact that his
photo is bcmg taken. After this he is seated
in another office and his photo taken front
and profile, his finger marks recorded, cv-
ery word he says recorded automatical]y
without his knowing it, and his very foot-
steps on the rug are made part of another
record. If he grows fussy over some-
thing and attempts to escape he will find
every avenue for escape cut off and he will

Fig. 2
Fig. 3: Mr. L.

Service Bureauw, in His Private Laboratery.

fact that every move he makes, cvery word
he says, the exact shading of his voice, the
peculiar nervousiess lie manifests, the char-
acter of his walk, and all other personal
characteristics are becoming part of a per-
manent filing system that will check him up
anywhere in the country.

In the general private 'phone system,
whichh has recorders and transmitters so
delicate that one does not have to employ
the usual ear trumpets or the like, the office
has already been connected up with a num-
ber of institutions necessary and the service
is In perfect working order.

Referring to the illustrations, Fig. 1 de-
picts the wireless “Revelarophone’” switch-
board and this is so constructed that with
the few switches shown 1t is possible to op-
erate over ten distinct apparata. Fig. 2
shows the secretary’s office in which is in-
stalled the “Revelarograph,” an instrument

The Cabinets Here Observed Contain Automatic
Yoice Recorders as Well as Triple Photographic Apparatus.

S, May, Chief Electrician of the Secret

ognomy in three different positions without
any attention whatsoever. By means of the
lately perfected and marvelously sensitive
detectaphones here used it is possible for
a person Standmg n the secretary s office to
hear everything going on tn any of the other
offices, without the use of a receiver or
without straining one's ears to catch even
a whisper, the reproduced voice emanating
loud and clear from the receiver of the in-
strument, The apparatus may be adjusted
to any degree of sensitivity. The chief
electriciant, Mr. L. S, May, of the Bureau's
scientific staff, has also evolved an elec-
trically operated Bertillon photographic ap-
paratus and a wireless telephone of the
portable type, which may be carried about
m a suitcase. The imventor is observed
busily engaged in his private laboratory at
Fig. 3. Thus does science slowly reduce the
activities and artifices of the underworld,

ELECTRIC CLOCK RESEMBLES
LOCOMOTIVE.

A Kansas mechanic has constructed an
elcctnc clock in the shape of a locomotive.
It is 30 inches long, 13 inches high and 8
inches wide, weighing 9 pounds and 11
ounces. It required nearly cight months to

Unicue Electric Clock in Form of Locomotive.

complete this unique model, including thc
work of wiring and mounting of the thir-
teen clectric lamps. A manual switch con-
trols the wiring system in twelve different
ways and combinations. The clock auto-

matically turns on the current at six o’clock
in the evening and turns it off twelve hours
later. Separate circuits are arranged for
the headlight, lamps on the face of the
clock and those in the cab. The various
lights are flashed on about every fifteen
seconds for a duration of three seconds.
The dial is of imitation ebony and is stud-
ded with tiny ruby and green incandescent
lamps. This clock is of the eight-day type
and strikes on the hour and half hour by
ringing the engine bell. When this is done
the driving wheels rotate.
Contributed by H. E. ZINMERMAN.

ELECTRIC SIREN HEARD FOR
MILES.

The motor-driven siren of extra large
size here illustrated was used as an -at-
traction and also for fog signal work dur-
ing the recent Panama-Pacific E:\posntxon
at San Francisco, Cal. The motor is of the
alternating current induction type.  The
siren or sound producer is direct coupled
through an offset crank or coupling. 1t is
said that the one shown here is the largest
motor-operated siren ever constructed. It
was installed on the roof of one of the

www americanradiohistorvy com

Exposition buildings. The piercing and
extremely powerful note cmitted by this
noise producer could be heard ten miles out
at seca. This form of electrically operated
sound generating device is also available in
small and medium sizes which have proven

Electric Siren Which Can Be Heard Ten Miles.

of extreme efficiency for many different re-
quirements such as fog signaling, factory
alarms and time Slgn'ﬂs and the like.
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WHEN EDISON
TAKES LUNCHEON.
The general public is always more or less
interested, to an unimaginable degree, in
the daily habits and hobhies of those whom
the gods have chosen

is said that the cigars were placed on a
shelf out of the way, presumably for pres-
entation to some of the many unwanted
visitors to the laboratory. Directly, how-
ever, the great inventor became so en-

June, 1916

A MOTROLA FOR
YOUR VICTROLA.
The Motrola, as it is called by its spon-
sors, is nothing more nor less than a very
neatly contrived electric motor and driving
gear aitachable to any

as their most fa-
mous sons. The il-
lustration herewith
depicts the well-
known inventor, Mr.
Thomas A. Edison,
just finishing lunch-
eon at his home in
Llewellyn Park,
Orange, N.J. DMr.
Edison is a light eat-
er always, but he be-
lieves in the hest of
everything and three
meals a day, except
when engaged in some
lengthy experiments,
in which event he
frequently forgets to
cat for many hours
at a stretch.

Talking about hab-
its of “the powers
that be,” an interest-
ing anecdote is related
about Mr. Edison and
a bhox of those justly
famous, or rather “in-
famous,” Perfectos
with which our wives
and sweethearts are

type of talking ma-
chine for either disc
or cylinder records.
On the axle of the
motor is a worm-gear
that operates a wheel
and this latter in turn
is fastened to the
winding rod of the
talking machine mech-
anism,

When connected
with the clectric cur-
rent by virtue of the
attachment plug sup-
plied with same and
inserted i any lamp
socket, the Motrola
winds up the talking
machine to about
three-quarters of the
capacity of the spring,
then the current is
automatically cut off,
When the machine
runs down to about
one-half the spring’s
resistance capacity,
the current is auto-
matically turned on
again. Thus it is

wont to hombard us
at the Y uleticde season.
One of his particular friends presented him
with a box of what was supposed to he pure
Ilavanas, but which on their first “labora-
tory test” proved somewhat otherwise, It
A MOTOR-DRIVEN RIDDLE FOR
FOUNDRIES.
A motor-driven gyratory riddle for use

in foundries is one of the latest devices de-
signed for hoosting efficiency in the great

;

New Motor Driven Riddic for Foundry Work,a
Great 1ime Saver,

iron and steel plants. It is said that this
machine will sift sand faster than one man
can shovel it in, and moreover it sifts it
hetter and more thoroughly than can be
done by mauual labor. Again it is stated

Photo Copyright hy Janet M, Cummines.,
Thomas A. Edison, the Veteran inventor Taking Luncheon at His Home in Llewellyn Park, N. J.

grossed in deep research work on which he
was cngagerd, that he managed to dispose
of every one of those Perfectos. Absent-
mindedness is one of the attributes of all
the great men it seems, hut if some of us
didn’t concentrate our minds the patent of-
fice would go bankrupt,

that this machine will sift more sand in
a day than 10 men. This riddle not only
sifts the sand, but mixes it as well, thus
saving one turning of the sand. Evenly
mixed and tempered sand not only reduces
the time of making the mold, but insures
a much hetter mold, necessitating fewer
patches after the pattern is made, thus in-
creasing the output of each foundryman,
hesides making the casting truer to the
pattern.

The device as here observed may be run
about the foundry on a trolley cable. Its
motor, heing of a small size, may have its
service connection plug inserted in any
near-by lamp socket. The motor develops
1/6 h.p.,, amd hence is very economical In
the use of current. The sieve is 20 inches
in diameter, and is held in place by an im-
proved clamping device, which enables the
operator to remove the sieve, dump and
replace it in less time than it takes to tell
about it. The design is very simple indeed,
and no gears or other complicated or dan-
gerous moving parts are incorporated.
Moreover, there are but three bearings to
he oiled and cared for. All parts are made
of metal, thus insuring the longest life pos-
sible to the device.

NAVY RADIO BRINGS WIFE
MONEY FROM HUBBY.
A.new application of wircless has heen
found by the Navy Department, When
Mrs, Nellie G. Shippee complained that she
was in want, a message was sent from the
Brooklyn Navy Yard to the battleship
“Wyoming,” at target practice off Guan-
tanamo, Cuba, telling Earl W. Shippee,
chief electrician, that he must send money
to her. Shippee sent his wife a money

order.
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claimed that this de-
vice tends to keep the
spring of the machine motor constantly
wound hetween one-half and three-quarters
of its full strength—which is the strength
required to give even time and true tones.
One particularly good fecature about this
attachment is that should the electric cur-
rent fai! at any time, the device may be

The “Motrola’ Electric Motor Drive for Talking
achines.

removed very quickly and the winding crank
for the spring motor reattached.
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CHARLES AUGUSTIN COULOMB.
June, 1916, Marks His 180th Birthday.
Born, June 14, 1736——Died Aug. 23, 1806.

HARLES AUGUSTIN COULOMDB
C was horn at Angouleme, Frauce, June

14, 1736, and died at Paris, August 23,
1806. Coulomb belonged to a noble family
of Montpelier. IHe chosc the profession of
military cngineering. In 1773 he gained
great distinction by his statistical problems
applied to architecture, which he prescnted
to the Academy of Scicnce in 1778. He
shared with Van Swinden the prize for im-
provements in the construction of com-
passes. In 1771 he was stationed perma-
nently at Paris, and was appomted imspec-
tor of public instruction in 1802, hut he
was not strong enough for the work and
four ycars later he died. He had the rank
of licutenant colonel of engincers. 1lis
fame rests chiefly on his most elaborate
and 1mportant mvestlg'ltlons in elcctncnt)
and magnetism, and on his invention of the
torsion balance in 1777. This instrument
is still used universally in all elaborate re-
search work, particularly in measurements
of electrical and magnetic actions. Cou-
lomb proved by a series of extensive ex-
periments, that, contrary to the general ac-
cepted theories of Cavendish, clectro-static
electricity, like gravity, varies inversely as
the square of the distance. Adopting the
two-fluid hypothesis, Coulomb investigated
the distribution of electricity on the surface
of bodies. His experiments on the dissipa-
tion of electricity are of considerable value.
He found that a2 thread of gum-lac was the
most perfect of all insulators; it was ten
times better an insulator than a dry silk
thread. He ascertained that a silk thread
covered with fine scaling wax insulated as
effectually as gum-lac, when it had four
times its length. Considerable study on his
part proved that the dissipation of elec-
tricity along insulators was cliefly duc to
adhering moisture, but in some measure
also to a slight conducting power. Ilis
writings were collected by the Société de
Physique, and a great part of the matter
was obtained thru the courtesy of Mon-
sicur Potier from his volume 1 of the
“Memoirs Relating to Physics.”

The Paris Electrical Congress of 1881
adopted the name of Coulomb as the prac-
tical unit of electrical quantity. The cou-
lomb is equal to 10-! of the C.G.S. unit of
quantity,

WIRELESS AIDS RAISING OF
FUNDS FOR BOYS’ CLUBHOUSE.

While a campaign was heing recently
carried on to raise $125,000 for the erec-
tion of a clubhouse, in Charlestown, Mass,,
wireless played an important role. On
Sunday, March nineteenth last, at 2 pm,, a
radiogram asking help from all amateurs
was sent out from the powerful radio sta-
tion at Tufts College. As a result many
amateurs and Boy Scout organizations ap-
peared with contributions which they had
collected. The $125,000 was collected-in ten
days and the club-house will he under con-
struction in a few months. The new club,
when completed, will have classes of in-
struction in wireless telegraphy, wire teleg-
raphy, electricity, engineering, mechanical
drawing and many other trades. There will
also he a first-class radio sending and re-
ceiving station. This or,qamzatnon has twice
outgrown its quarters and is forced by lack
of space to move to a larger building. At
the present time there is a class in wircless
telegraphy. Out of twelve hoys, eight have
passed the Government examination and
obtained their license. They all have send-
ing and receiving stations.
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Bronze Tablets Mark the Birth-place of the Telephone

_ March thirtcenth last was a red-letter day
in the annals of the city of Boston, when

tion specch hy Courtenay Guild of the Bos-
tonian Society and also briefly acknowl-

UNVEILING OF THE TABLET ON 5 EXETER PLACE, BOSTON.
In the Foreground a l;e the Following; Vice-president E, K. Hall of the New England Telephone

and Telegraph Co.,

rofessor Alexander (iraham Bell, Mrs. Bell, Vice-president W. T. A .Fitz=

gerald of the Boston (—lty Club.

he fortieth birthday of the telephone was
celebrated Dby the Bostonian Society, the
Boston City Cluly and the Telephone Com-
pany, assisted by the inventor, Mr. Alex-
ander Graham Bell. Professor Bell was
the guest, during his stay in Boston, of the
Boston City Club and, accompanied by
Mrs. Bell, participated in the unveiling of
two bronze tahlets placed by the Bostonian
Society and the Telephone Company upon
the two sites mmade memorable in the first
experiments of I’rofessor Bell.

On a column of a porch of the building,
109 Court Street (now known as the Palace
Theater), where, on the top floor, Thomas
A, Watson heard the first sound ever sent
over a telephone wire, the perinanent rec-
ord “Here the telephone was horn June 2,
1875,” was placed in bronze. Until Pro-
fessor Bell unveiled the bronze tablet it
f\l\'as draped and obscured by an American

ag.

Professor Bell spoke of his regret over
the absence of Mr. Watson (who was in
Florida) in his response to the presenta-

ELECTRICITY SAVES “BUBBLES”
IN BOTTLING CHAMPAGNES.

In the aging and clearing of wines elec-
tricity plays a most important part. As
may not he generally known, consndcrable
sediment forms in the process of aging
wines made from the grape.

In the case of still wines the process can
be carried on in casks and the clear wine
decanted off, hut in the sparkling wines the
treatment must be done in bottles. This
involved not only considerable skill in han-
dling, but there was often loss of “bub-
bles.”

This 1s now all changed. The bhottles
are placed in racks neck down and, at vari-
ous stages of aging, they are transferred
to electrical refrigerating machines, which
freeze the dense liquid next to the cork.
This is then scraped out and the cork re-
placed, A better product at far less cost is
thus secured.

edged the honor of heing present on these
auspicious occasions.

A shiort time elapsed between that un-
veiling and the arrival of the official party
at No. 5 Exeter Place, where, on the wall
of the building now occupying the site
where Mr. Watson heard the first con-
nected speech over a telephone wire (Pro-
fessor Bell’'s “Mr, Watson, Mr, Watson, [
want you. Come here"), a bronze tablet
was placed, reading "Here Alexander Gra-
ham Bell transmitied to Thomas Augustus
Watson the first complete and intelligent
sentence by telephone, March 10, 1876.”

TELEPHONE'

“WAS BORN
JUNE 27 1875

THE BOSTONIAN SOCIETY
AND THE
NEW ENCLAND TELEPHONE |
AND TELECRAPH COMPANY
PLACED THIS TABLET
MARCH 10 1916

L4
-

The Bronze Tablet, Commemorating the Birth-
place of the Telephoné: Erected at 109 Court St.,
oston.

Professor Bell, himself, removed the
American flag from that tablet completing
the recording of those two historic events.

AMONG the hundreds of new devices and appliances published monthly in The Electrical Experimenter, there are several, as

a rule, which interest you.

furnished to you, free of charge, by addressing our Technical Information Bureau
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Full information on these subjects, as well as the name of the manufacturer, will be a]adly
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Wireless Music With Your Meals

There is 2 new “fad” in Southern Cali-
fornia, the place where novelties grow over
night like the proverbial mushroom. This
time the “something new” comes in the
form of phonograph concerts by wireless.
Sometimes they come in at the noon

By ALBERT MARPLE

one of the illustrations accompanying this
story is used as a central station, being lo-
cated in the expermmenting room of the
Hanson residence. Upon the roof of his
home this inventor has erected an elabo-

tate aerial and this was used for trans-
mitting, while the receiving stations are
located, some within and some outside the
homes selected for the concerts.
At the central station an ordinary horn-
less phonograph is placed upon a table

hour, at others while dinner is being
served and again perhaps in the quiet
of the evening, while the family is
gathered around the hearth. Ilowever,
when they do occur they do so un-
announced, this fact making them all
the more welcome. This “music by
wireless” idea is one of the most recent
electrical inventions of LEarl C. Hanson,
a young California radio expert. In a
word this new “fad” consists of phono-
graph music being transmitted by wire-
less from the home of the inventor to
the dwellings of
a number of
friends and
neighbors resid-
ing within a mile
or so of the Han-
son residence.
This music is
sent to all ‘of the
homes simultane-
ously and with no
effort on the part
of those at the
receiving ends of
the "line” To
show that his in-
vention was a
“workable” one

Left Hand Photo Shows
Radiophone Loud Speaha

young Hans Ol} E["lgb Receptor on l?im’mz
- 1 able. Lower icture
CERG B BeEES @ Depicts Loud Talking

concerts recently
and the work
of the system was pronounced wonder-
ful.

During the past several years Mr.
Hanson has been working on a new
type of wireless telephone and it is with
the assistance of this apparatus which
he has recently perfected to a high de-
gree that these wircless concerts are

'Phone on Table.

fd

—] along with the wireless telephone ap-

paratus. The shutters at the front of
the phonograph are removed and with-
in the “horn” section one or more ordi-
nary microphones are placed, these
heing connected by wire with a pair of
binding posts on the telephone. A
cable connects the telephone with the
aerial upon the roof. When the phono-
graph is started the music is caught by
the microphones and carried by wire to
the wireless telephone 1Instrument,
which, after serving as an amp]nﬁer
wcontinues 1t on
its way to the
aerial. After
leaving the aer-
ial the sound 1is
caught by the
various radio
receiving sta-
tion  apparatus,
which latter are
connected by
wire with ordi-
mnary telephone
receivers, these
being  equipped
with small meg-
aphones, the
work of which
is to assist in in-
creasing the vol-

Top View: Wireless Tele=
fone  Enthusiast, Mr.
arl C, Hanson. Right

Il;lf‘and i:’hoto: VithroIa.
icrophones and Radio=

phone Transmitting Ap- ume of sound.

paratus. An mmportant
fe_atufe about this wireless music trans-
mission is that so far as can be ascer-
tained the music heard at the receiving
stations is equally as loud as is that fur-
nished by the phonograph. The central
operator has absolute control over the
volume of sound furnished by this de-
vice, this depending entirely upon the

made possible. The telephone shown in

amount of electrical energy employed.

WHAT MAKES THE MATCHES GO
AROUND?

A very clever electrical window attraction
is shown in the accompanying illustration
and is known as the “Mysterious Match
Box.” The device is much in demand by
all merchants, both large and sinall, having
show window space as it can be operated
on batteries and does not necessarily re-
quire electric light current.

It has been widely used by retail drug
stores and has proven very satisfactory as

Y

7

The Matches Rise, Rotate Then Collapse,
Repeatedly.
a business “booster.”” 1In operation the
matches lie down on the upper plate and
at certain moments rise and start to ro-
tate. Directly, however, they collapse
again and the action repeats itself peri-
odically, much to the amusement of the

wondering public. Any one of a thousand
differcnt objects can be made to operate
on the piece of glass which forms the
top of the cahinet, thereby giving the pub-
lic somcthing different to think about as
frequently as the merchant may desire. A
cigar placed flat on top of the glass will
rise, whirl in a circle for an instant and
return to its original position, repeating
this movement continuously.

Possibly the greatest features of all the
moving attractions which may be worked
with this invention is a display card car-
rving advertising matter on both sides.
When placed flat upon the glass top, it
will rise, turn around and then fall back
upon the glass again. This operation 1s
kept up continuously in the same way that
the matches bchaved. 4

In Zurich, Switzerland, street cars are
run by liquid air.

A NOVEL ELECTRIC RUBBING
AND POLISHING MACHINE.

In the accompanying illustration is per-
ceived one of the latest electrically operated
grinding, sanding, rubbing and pqhshmg ma-
chines adaptahle for manufacturing require-
ments where furniture, stone work and the
like are to be dressed, surfaced and polished.
The machine operates at very high efficiency
and thus costs but a very small amount
per hour for its operation. It may be con-
nected up with any lamp socket. The pol-
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ishing element of the device is driven by a
small but sturdy motor, especially designed
for the work. The whole device measures
16 inches long, 54 inches wide and 12
inches high, and weighs 25 pounds. The
two felt pads mounted on the face or under-
side of the machine, cach of which measures
515 by 4% inches, shift about in an oscil-
latory fashion over 400 times per minute.
A switch is mounted conveniently on the

Unique Electric Polishing Machine.

base of the device to control the motor cir-
cuit. Dlack fiber handles are provided,
which eliminate any possibility of the op-
erator receiving a shock.


www.americanradiohistory.com

June, 1916

MOTORCYCLE HELPS LIGHT A
TOWN,

When the town of St. Charles, Mo., was
left in darkness a short time ago by the
breaking of the high-powered transmission
cable from the great Keokuk dam on the
Mississippi, a motoreycle helped to save the

ELECTRIC ENGINES PROVE
STRONGER THAN STEAM TYPE.
On the I"acific slope of the Rocky Moun-
tains, in sight of Butte, Mont, electricity
recently won a decisive victory over stcam
power. The test was a haul of freight
trains up the Continental divide and is said
to have heen the first prac-

tical pulling contest ever ar-
ranged to determine the ad-
vantage of one powesr over
the other.

One of the trains in the
competition weighed 2,200
tons and was drawn Dby
thiree steam locomotives.
The other weighed 3,000
tons and was pulled by a
two-unit  electric engine.
At the time set an electric
engine started up the 2 per
cent grade, rounded the big
curve and sped on at a uni-
form pace and without ap-
parent effort. A few min-
wutes later the three loco-
motives came chugging and
laboring up the same hill
hauling their lighter load.

A Motorcycle Used to Drive'the Exciter for the Large Dynamos Here
Shown Prevented St. Charles, Mo., from Being in Darkness.

situation in a unique manner and keep the
town lighted. Before the town secured cur-
rent from the Keokuk dam it was illumi-
nated by a steam power plant which drove
a 150-kilowatt generator. When the en-
gineers came to hook up the abandoned
steam plant they found it possible to get
up steam and run the big generator, but
discovered at the same time that a very
important auxiliary, the little exciter geén-
erator, which is run in conjunction with
the big machine to excite the fields of
same, was out of commission. The sub-
station of the Keokuk plant, however, is
of the same general type. except that the
generators there are (riven by motors
which take current from the transmission
line. The exciter at the sub-station was
available, and if power could be obtained
to run it the current could be transmitted
to the old steam plant and by a combina-
tion of the two units the town would be
lighted. About that time it occurred to E.
F. Wayee, electrician and trouble man em-
ployed by the Electric Co. of Missouri, that
there was power enough in the engine of
his Indian motorcycle if it could be har-
nessed.

No sooner said than done. Ife set his
motorcycle on the stand, took off the tire,
slipped on a belt from the rear wheel to
the pulley of the little exciter and started
his gasolene engine. For an hour and a
half he pulled the exciter and furnished
the city with light for that period of time,
while the wires to the Keokuk dam were
repaired. The motor was run on wide-
open throttle the entire length of time
emergency service was required.

PLANS WIRELESS SERVICE IN
MISSISSIPPI.

Frederick de Lamorton who is a wireless
operator from the Pacific Coast, whose
base of operation has extended as far north
as Alaska, and as far south as the Panama
Canal, recently spent a few days at his
father’s home in Laine, Miss.,, prospective
of establishing a wireless station at the
port of Pascagoula or Moss Point. for the
benefit of the lumber and general shipping
interests of that port and the Mississippi
Gulf Coast.

The station which is heing planned for
establishment is to have a radius of 2,500
to 3,000 miles.

The contest determined
the use of electric engines
over the 440 miles of main
line from Avery, Idaho, to
Harlowton 113 milesof which have already
been electrified.

HOW LONG DOES RADIUM LAST?

In determining the life of radium, or, in
other words, the total time period of de-
terioration of this remarkable element, 1t
would be quite a simple matter to arrive at
the conctusion if radium were formed di-
rectly from uranium, thus making it easily
possible 1o separate the radium from a
quantity of mineral containing a known
amount of radiwm. The uranium could then
be purified so as to be free from all trace
of the radium and to allow it to ]
remain until a measurable
amount of radium had been pro- -
duced within it, then to compare
the radium so formed from the
uranium with the radium present
initially i1 the mineral.

B. Boltwood mentions in
Science that this was attempted,
but it was found that radium was
produced too slowly to be de-
termined with y accuracy and
was far less than was to be ex-
pected from theoretical deduc-
tion. Al any rate, the writer
states that this obstacle was
overcome in 1907, when he was
able to separate from uranium
minerals a previously unidenti-
fied radio-element which was in-
termediate between uranium and
radium in the series of atomic
transformations, and which by
its own disintegration produced
radium in readily measurable
quantities. The name “Ionium”
was given to this element. Thus
it became possible to separate
the ionium element from a min-
eral containing a known amount
of radium and to determine the
rate of growth of radium in this
ionium. This is a measure of
the rate of production of ra-
dium in the mineral and there-
fore a measure of the rate of disintegration
of the radium.

The two diagrams (Figs. 1 and 2) will
perhaps be useful in making the general
condifions and method of procedure more
easily understood to those without a tech-
nical knowledge of the subject. In the first
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(Fig. 1) the amount of uranium changing
per year relative 10 the total amount present
i1s shown by two cubes whose volumes are
proportional to the number of atoms in-
volved in the transformation. In the second
diagram (Fig. 2) the first cube on the left
is supposed to be of the samc sizc as the
smaller cube in the first figure. Since the
constant change of ionium is as yet unde-
termined, it has been assuined for cou-
venience to be approximately the same as
that of radium, and the amount of ionium
in the mineral is therefore indicated as of
the same order as the amount of radium.
With this limitation, and omitting the slight
complications iuvolved by the existence of
branch products, like actinium, and prod-
ticts of a rapid rate of change, like the
emanation and radium-A, the diagrams rep-
resent the general conditions and changes
to be found in an old uranium mineral,

The chief relation of interest shown by
the diagram is that since the radium chang-
ing to radio-lcad cannot be determined ex-
perimentally with sufficient exactness, it is
equally satisfactory and very much simpler
to determine the ionium changing to radium
and compare its quantity with the total
amount of radium in the mineral. As a
matter of fact, the actual amounts of ra-
dium involved in these two quantities need
not be known, it is only their relative values
which are required, since the value of the
disintegration constant is determined by the
ratio of one of these to the other. In this
respect the method is independent of any
standard of purity of radium preparations,
an advantage which is not possessed by
other methods which have Leen used for
attacking the problem. Thus, for example,
the estimate of the half-value period of
radium made by Rutherford and Geiger as
a result of their experiments in 1908 had to
be altered from 1,769 vears to 1,699 years
when, in 1912, the present international ra-
dium standard was adopted.

In some thorough and interesting re-
search work carried on by Miss Gleditsch,
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Diagrammatic Representation of Change in Uranium per Year.
Also Successive Disintegration of Uranium.

and cited by Mr. Boltwood, there were de-
termined some valuable fizures on the prob-
able disintegration period of radium. In
four results of experiments carefully con-
ducted the following half-value periods of
radium were found, viz., 1.836 years, 1,780
years, 1,640 years, 1,670 years.
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Dropping Aerial Bombs Thru a Cone of Light

picted in the painting reproduced on

our front cover. This scheme is
intended for use in conjunction with Bat-
tleplanes, the acrial hombs being dropped
through a cone of light. This powerful
illummant is composed of a ring of high
candlepower electric lights. Each lamp is
supported in a separate reflector under the
hood of the bomb-dropper as shown in the
accompanying illustration. The various
light beams from each lamp cross the other
beams and in this manner a concentrated
cone of light is produced as is evident,
The lamps themsclves

g NOVEL bomb-dropping scheme is de-

ordinary electric lighting system at present.

Hopes are cntertained that this svstem
will produce a searchlight five timnes
stronger than the old tvpes, with over 100,-
(K0 candle power. These new hights will
absolutely hlind everything in their path
it is said and will bore a luminous hole
through the heaviest cloud strata.

At any rate there are a number of pow-
crful electric lamps available for this pur-
pose and hy means of a switch on the
acroplane the illumination can be instantly
cut off as desired. The bomb-dropper with
its ring of lamps is suspended at the lower

pair of electro-magnets provided with slid-
ing cores. The two cores engage, when
projecting within the tube, an annular
groove turned in the wall of the bomb.
Each pair of magnet coils, corresponding,
of course, to a certain bomb, is connected
to its own individual push button on a
control switchboard aboard the Battle-
plane. Hence hy pressing buttons marked
No. 1, No. 2, No. 3, etc., consecutively,
the death-dealing missiles will be dis-
patched carthward with scientific precision
and without, moreover, endangering the
life of a bomb-dropping expert suspended

in a basket at the end

may be the new in-
candescent arc units
recently developed
and perfected by the
Ediswan Company of
England. This unit
has the appearance of
a high candlepower
tungsten bully, but in-
stead of heating a line
wire filament in the
usual manner, an arc
between tungsten or
other high fusing al-

loys is made the
source of light.
These incandescent

arc lamp units can
readily he constructed
to vield as high as
3000 CI. If then,
we should use. say, 20
such lamps (the ef-
fiency heing 2 C.P.
per watt of electrical
energy), there would
be required 30 K.\V.
or 40 H.P, with total
resultant C.P. of 00,-
00U, The present tend-
ency in building Bat-
tleplanes is toward
massive proportions,
involving engines de-
veloping several hun-
dred  horsepower.
Therefore the energy
required for the
bomh-dropper illumi-
nant is not unreason-
able, and besides it
can be huilt in smaller
sizes than here sug-
gested. The energy
necessary for operat-
ing the eclectro-mag-
nets which release the
homhs onc after . \
another (independent- .
ly but consecutively)
is slight and could be

BOMBS <

of the cable, a scheme
said to be employed
by the German Zep-
pelins.

In reloading the
bomb - dropper the
magnetically operated
retaining rods are re-
leased by simply pull-
ing upward on the
locking pins, which
are spring actuated as
the illustration clear-
ly shows. When the
magnet core is pulled
inward by exciting,
the winding with cur-
rent from the ’plane
above, the locking pin
drops into a notch in
the core. It cannot
move outward again
to obstruct the path
of the remaining mis-
siles, until the en-
tire mechanism s
hauled aboard again.
The locking pins can
then be manually re-
leased, when the
bombs are in position,
and the springs be-
hind each core will
force them outward
for the purpose set
forth.

This scheme has
several distinctive fea-
tures. For one thing,
the dropping of the
bomb through a circle
of light is bound to
increase the accuracy
of the marksman, as
this arrangement cor-
responds to a flash-
light-pistol which has
been proven to possess
a deadly accurate fire.
Once the target lies in
the center of the circle

"LOCK PIN
SPRINGS /

supplied by a small
storage battery. A
dynamo direct-con-
nected to the main

engines would probably be found best
for the source of current for the high
candlepower lamps. Furtherimore, there

might also be used a form of cold light,
which, it has been said, a IFrench scientist
has quite recently invented.

Reports state that the I'rench war office
experts are now experimenting with this
new tvpe of searchlight proposed by the
French professor, Dussaud, which will
throw a blinding beamn to unheard of al-
titudes and betray the Zeppelins to the
IFrench batteries and aeroplanes.

Professor Dussaud’s cold light is gen-
erated by utilizing nearly 100 per cent. of
the electric current for illuminating in-
stead of losing 70 or 90 per cent. of the
power in generating useless heat, as in the

Details of electrically controlled Bomb-Dropper depicted in action on the front cover.
clectromagnets release each Aerial Bombat tg

end of a flexible steel cable and the wires
controlling the whole outfit follow this cable
also. \When necessary the suspension cable
is wound up by a power-driven winch
and the lhoml-dropper can thus be raised
right up into the 'plane through a suitable
opening in the floor of the machine. It is
proposed that the bombs be put up iIn
magazine holders, each of which may con-
tain eight to twelve bombs. It will then
be a simple matter to reload the bomb-
dropper by inserting one of these prepared
magazines, just before the dcvice is again
lowered to the proper level.
Referring to the sectional view of the
bomb-releasing mechanism, it will he ob-
served that each bomb is retained nor-
mally in the vertical magazine tube by a
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e touch of a button at battleplane commander’s side.

of light, a missed shot
becomes a rarity in-
deed. Identically the
same etficiency holds
here, modified naturally to somne extent, by
the movement of the BRattleplane in its
flight, which makes the work of the acrial
gunner considerably more difficult. Should
the enemy start shelling the bomb-dropper
illuminant, the lamps can be instantly ex-
tinguished. Then the armored Battleplane
can rise quickly and speed away in safety
before the hostile searchlight heams man-
age to locate it.

A set of

By the construction of a dam below
Niagara TFalls, it is planned to raise the
water 90 feet, thus tripling the power now
being derived from this great source. This
can be done without diverting any water
from the crest, which would be likely to
mar its beauty.
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NEW EDGEWISE ILLUMINATED
ELECTRIC SIGN.

What is known as the Polaralite clectric
sign is shown in the illustration produced
herewith.  Unique m(leed is the method
by which the passer-by is attracted by this
display. We are ail more or less familiar
with electric signs, to be sure, where the

Bhe Two Bottles as Well as the Center Plate
Light Up in This Sign.

u..g__-—w,_q‘-s- }

FRINKSS |

|7 POLARALITE

The Two Glass Signs Here Portrayed Are
Hiuminated by Reflecting Light Through
Them Edgewise.

illumination is concentrated either at one
or several points. These signs, which, by
the way, are works of art. have no hnorhly
intrinsic point of lllummauon pcrccptlble
Instead, the whole sign, which is made of
fairly tthk glass, is illuminated by a special
long tubular incandescent bull contained
in the base of the structure. The light is
allowed to filter through the lower edge of
the upright glass containing the advertise-
ment. In this way, by having the light
rays shoot upward through the glass, a
very beautiful and engaging cffect is pro-
duced. In the sign here Illustrated contain-
ing the two bottles at either end, the bottles
are illuminated as the sign lights up. In
some signs the illumination flashes on or
off, but in other cases the light is left on
steadlly In either event the effect is beauti-
ful and out of the ordinary.

STOCKHOLM WIRELESS CAN
REACH U, 8. NOW,
Wireless messages can now be sent from
Stockholm to the United States by way
of Nauen, Germany, to Sayville, it was
announc¢d recently. The messages must
be in English and not longer than 25
words, and are sent at the sender’s risk.

A FARMER’'S AUTOMATIC TELE-
PHONE.
By Frank C. Perkins.

The accompanying illustration shows a
farmer’s automatic telephone which is
utilized at Aberdeen, S. D., by the Farm-
ers’ Automatic Telephone Co. and which, it
is claimed, makes possible a simple, prac-
tlcal and economical selective ringing, anti-

“rubbering” lockout service for party lines.

It is pointed out that this mechanism is
installed in an ordinary telephone cabinet in
place of the magneto generator and con-
sists of a “selector” with numbered dial
and an “impulse” mechanism. Twenty-five
of these telephones can be on the line and
each one can selectively call and be called
by any other.

The method of operation is unique. When
the line is not in use all the dials stand at
zero and receiver hooks are all locked
dowi. When a subscriber desires to call
another he first connects his instrument to
the line. This is done by insert-
g the pin in the pin-hole op-
posite his own number and then
bringing it around to the top.
\When the dial stops moving his
hell rings; he now removes the
receiver and the hook goes up,
making the connection witll the
line. He then takes the pin and
mserts it in the pin-hole op-
posite the number he wishes to
call and Lrings it to the top.
When the dials stop with the
sclected number at the top the
bell of the instrument called
rings and its receiver liook un-
locks.

It will be seen that the two
people may then carry on a con-
versation without fear of any-
one “listening in.' TIf, however,
a third party shoull desire to
come in while the line is in use
he can do so by bringing his
number to the top, ringing his
bell and unlocking his receiver
hook; but when doing this the
two persons already on the line
will notice the movement of
their dials, and when it stops
will know who has come in.

This 15 preferable 10 an abso-
lute lockout system \\hlch pre-
vents a third party coming in at
all, or at the will of a central
operator. A central operator
cannot always exercise goodl
judgment in handling a line
of telephone users of various

Q
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POLISHING TILE FLOORS BY
OTOR

Ordinarily tile ﬁoors are invariably put

down by artisans skilled in this work, and

the paper on which the small pieces of tile

whims and (l1sposmons The
farmers’ automatic set relieves
the central operator of this disagrceable
duty. Any system which allows a central
or the subscribers to absolutely lock out
a third party must meet with many seri-
ous objectmns

It is held that this instrument particu-
larly meets the wants and demands of
the farmers for better tclephone service.

A Selective Calllng Automatic Telephone for
Farmers' Lines.

The cost of instruments is but little more
than that of other teclephones, and the cost
of maintenance of the line is increased only
by the expense of a line battery, or similar
means for giving current to the line. The
cost of line upkeep is equal to that of a

www americanradiohistorvy com

A Powerful Moter-Driven Polisher for Tile Floors.

are pasted is simply washed off, Ilowever,
when it comes to smoothing and polishing
several thousand square feet of such tloor
surface, it is a man's size job, and the
trusty electric motor has been brought into
play once more for this particular work.
The illustration herewith produced through
the courtesy of the New York Edison Co.
shows a powerful motor-driven tile tloor
polishing machine being operated in the
new Municipal building in New York City.

The motor on these machines develops
13 h.p. The complete outfit weighs 1% tons.
The motor opcrates the brush secured to
the lower end of the motor shaft at 220
rp.an. What one of these machines really
is capable of accompllshmg in a working
day is astonishing. That it should work
ten times faster than hand operation is not
surprising, but, however, what 1s a more
telling fact is that one of these monster
polishers does well over 500 square fect per
day. For border work a machine of 1-6
lp. is made use of. Thanks to electrical
operation, the contractor with an average
force of 75 men was able to accomplish his
share of the city’s work in a little less than
nine months,

ILLINOIS MAY HAVE STATE
WIRELESS STATION.

Governor Dunne is considering a plan,
it became known recently, to Ilave a pow-
erful wireless apparatus . installed at the
State House at Springfield, Ill., as a part
of the military equipment of the State.

As suggested to the Governor, the plan
calls for antenna reaching from the dome
of the State House, 300 fcet high, to the
roof of the State power plant smokestack,
which when completed will be 200 feet
lugh

telegraph line of the sa.ie length under
similar conditions.
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Tesla’s Early Work With Radio Controlled Vessels

LTHOUGH present day inventors
A are prone to shout loudly about their

marvelous schemes for controlling
torpedoes, boats or other mobile hodies by
wireless, it is interesting at this time to
take note of the fact that a very complete
patent on an ingenious radio control syse
tem for torpedoes, etc., was issued to Nikola
Tesla in the year 1898, or over eighteen
years ago. At that time the science of ra-
dio telegraphy was barely on the threshold
of possibilities and how far ahead of his
time this great scientist is will he the more
evident after perusing the following para-
graphs:

The illustrations herewith are photo-
graphs of the early models coustructed by
Dr. Tesla and which were actually tried out
with entire success. The diagrammatic il-
lustrations will help to explain the work-

Yyl

—Ty

the coherer circuit, it causes the relay a and
the de-cohering device f to function, and
simultaneously a commutator device j’ and

3

j” to rotate a quarter of a revolution for

step desired to be put in action at the re-
ceiving device in this case.

The coherer of this early vintage is very
interesting and comprises a metal cylinder

Fig.2. Early Model of Radio=Contj“)Iled Vessel Designed by Nikola Tesla.

It Antedates the

odel Shown at Fig. 1.

each incoming wave impulse. As will be
perceived by referring to Fig. 6, it is thus
possible to cause two major control relays
K’ and K”, to be closed alternately or again
they both may be left open-circuited, and in
consequence their local or armature circuits
18 and 19 will be left open. These relays
control a reversible motor, F, which op-
erates through a worm gear drive to turn
from “port” to “starboard,” or vice versa,
a rudder IV, Referring to Fig. 3, the worm
gear for motor F moves the rudder F’
through a gear I1”, as hLecomes evident;
alse and simultaneously the movable sleeve
b, with its attached insulated disk L' moves
about the fixed vertical rod H. As per-
ceived from the various diagrams and sec-
tional views, this disk L' when rotated
through the agency of the steering motor F,
will cause a series of metal seg-
ments 9, 10, 11, etc,, to pass un-
der a set of spring metal Lrush-
es 1, 2, 3, 4, ctc., which are se-
cured to the fixed insulating
member L. The movement of
this connector disk controls the
circuit of the propelling motor
D, connected through a shaft in
the usual manner to ascrew-pro-
peller C (see Fig. 3) The ener~
gy for operating the motor, etc.,
is obtainable from the storage or
other batteries E, carried in the
moving vessel.

Tesla in his early patent men-

Fig. ). Tesla's Radio-Controlled Boat Model, Which Was

Built Over Eighteen Years Ago.

. ing parts of the telemechanical models as
outlined in his patent. Fig. 1 shows a mod-
el vessel correspounding to that shown in
the sectional views, while Fig. 2 represents
a model constructed at an carlier date.

Referring to diagrams 3, 4, 5 and 6 re-
spectively, we have in general a radio
wave sensitive device resembling the well-
known coherer at c. This is supported in a
special movable holder on the de-cohering
or resetting mechanism a and f. The ra-
dio receptor circuit connected with the co-
herer ¢ leads to a grounded connection at
B’ (see Fig. 4), and an elevated aerial or
antenna system E’. A radio transmitting
station on shore utilizes a spark gap S, with
an elevated aerial and ground circuit
hooked-up in the uswal manner. A source
of high potential current at T is provided to
charge the spark gap, thus sending out peri-
odically radio waves of a given frequency,
A control switch is mounted on the end of
the cabinet at T, and this passes over four
points T, T', U, U’. This part of the radio
control arrangement will be referred to later.

When an incoming wave passes through

tions specifically that the trans-
mitting and receiving radio cir-
cuits should be tuned to corre-
sponding wave
lengths or at
least a har-
monic of same.
e also men-
tions that it
is possible (al-
though not
considered in
the present dis-
cussion) to
control as

¢ (detail in Fig. §), with insulating heads
¢, through which passes a central metallic
rod ¢”. A small quantity of grains d, of
conducting material (such as an oxidized
metal) is placed in the cylinder. A metallic
strip d’, secured to an insulated post d”,
bears against the side of the metal cylin-
der ¢, forming one part of the circuit.
The central rod ¢” is connected to the
frame of the instrument and so ‘to the
other part of the circuit, through the forked
metal arm ¢, the ends of which are fast-
ened with two nuts to the projecting ends
of the rod, by which means the cylinder ¢
is supported.

In order to interrupt the flow of battery
current, which is started through the action
of the sensitive coherer, special means are
provided, which are as follows: The arma-
ture e of the relay magnets a, when at-
tracted, by the latter, closes a circuit con-
taining a battery b’ and magnet f. The ar-
mature-lever f’ of this magnet is fixed to a
rocker-shaft £, to which is secured an an-
chor-escapement g, This controls the
movements of a spindle g’, driven by a
clock-train K. The spindle g’ has fixed to
it a disk g” provided with four pins b”;
hence for cach oscillation of the escape-
ment g, the spindle g’ is turned through.
one-guarter of a revolution, One of the
spindles in the clock-train, as h, is geared
30 as to make onc-half of a revolution for
each quarter-revolution of spindle g’. The
end of the former spindle extends through
the side of thie frame and carries an ec-
centric cylinder h’, which passes through
a slot in a lever h”, pivoted to the side of

many . as fifty
or a hundred
circuits, each
tuned to a dis-
tinct and differ-

ent transmit-

ting wave -

length. Of A

course a dif-

ferent  trans- 2

mitting  wave e e e e e e e
length  would Sy e WX

be sent out for £

each control Fig. 3. Sectional View of Telemechanical Vessel Illustrated at Fig. 1.
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the frame. The forked arm e, which sup-
ports the cylinder ¢, is pivoted to the cnd
of eccentric ', and thc eccentric and said
arm are counected by a spiral spring i
Two pins 1i’ extend out from the lever
1", and one of these is always in the path
of a projection on arm e. They operate
to prevent the turning of cylinder ¢ with
thc spindle i and the eccentric.

It will be evident that a half-revolution
of the spindle h will wind up the spring i
and at the same timc raise or lower the
lever 1", and these parts are so arranged
that just before the half-revolution of the
spindle is completed the pin i, in engage-
ment with projection or stop-pin p, is with-
drawn from its path, and the cylinder c,
oheying the force of the pring 1, is sud-
denly turied end for end, its motion leing
checked by the other pin 1. The adjust-
ment relatively to armature f' of magnet
is furthermore so made that the pin i’ is
withdrawn at the moment when the arma-
ture has nearly reached its extreme posi-
tion in its approach toward the magnet—
that is, when the lever 1, which carries the
armature f{’, almost touches the lower one
of the two stops s s (I%ig. 5), which limits
its motion in hoth directions.

The normal position of the cylinder ¢ is
vertical, and when turned in the manner de-
scribed, the grains in it are simply shifted

from one end to the other; hut inasmuch as .

they always fall through the sawie space

THE ELECTRICAL EXPERIMENTER

the consequent operation of the electro-
magnet f, as ahove described, are utilized
to control the operation of the propelling-
engine and the steering apparatus in the

f

'3

39

respectively; or both relays will be inac-
tive whilc the brush J* Lears upon an in-
sulating-space hetween thc plates j° and

“n

j”. While onc relay, as K’, is energized

Fig. 4. Plan View of Radio-Controiled Boat and Shore Wireless Station.

following manner: On the spin-
dle g', which carries the escape-
ment-disk g’ (I7igs. 4 and 6), is
a cylinder j of insulating mate-
rial, with a conducting plate or
head at each end. lrom these
two heads, respectively, contact
plates or segments, i’ j” extend
on diametrically opposite sides
of the cylinder. The plate j” is
in electrical connection with the
frame of the instrument through
the head from which it extends,
while insulated strips J J' bear
upon the free end or head of
the cylinder and the periphery
of the same, respectively. Three

Fig. 5. Details of Clever Coherer, De-coherer and Double

clay Scheme.

and are subjected to the same agitation they
are caused, after each operation of the re-
lay, to offer precisely the same resistance
to the flow of the battery current, until
another radio impulse from afar reaches
the receiving-circuit,

The relay-magnet a should be of such
character as to respond to a very weak
current and yet be positive in its action.
To insure the retraction of its armature ¢’
after the current has been established
through the magnet f and interrupted by
the inversion of the sensitive device ¢, a
light rod k is supported in guides on the
frame, in position to be lifted by an ex-
tension k' of the armature-lever 1, and to
raise slightly the armature ¢’. As a feeble
current may normally flow through the
sensitive device and the relay-magnet a,
which would be sufficient to hold though
not draw the armature down, it is well to
observe this precaution.

The operation of the relay-magnet a, and

terminals are thus provided;
one always in connection with
plate j’, the other always in con-
nection with the plate j”, and
the third adapted to rest on the
strips j’ and j” in succession, or
upon the immediate insulating-
spaces, according to which of the
four distinct positions the com-
mutator is brought to by the
clock-train and the anchor-es-
capement.

At K and K” (Figs. 4 and 6)
are two relay-magnets conveni-
ently placed in the rear of the
propelling-engine. One terminal
of a Dattery k" is connected to

one end of
each of the re-

" = £ relmpe — =i,

its armature closes a circuit through the
motor F, which is rotated in a direction
to throw the rudder to pori. On the oth-
er hand, when relay K” is active another
circuit through the motor F is closed, which
reverses its direction of rotation and shifts
the rudder to starboard.

A small auxiliary motor, m, may be ¢m-
ployed to control signaling lights erected
on masts above the deck of the vessel, so
that the operator on shore can tell in the
dark just how and in what direction the
telemechanical vessel is progressing through
the water. This signaling motor arrange-
ment is connected in series with the arma-
ture of the steering motor F, so that when-
ever either one of the circuits of the latter
1s closed through relay K' or K", the mo-
tor m 1s likewise rotated, but in any case
in the same direction. The signal lamps
may be colored to facilitate matters. By
this mechanism it is also possible, by send-
ing out a predetermined series of electric
wave impulses, to cause its spring repelled
switch arm m” to come in contact finally
with switch point n’, thus closing a cir-
cuit through a special device o, which
might, for instance, be the detonating cap
of an explosive chamber in the case of a
radio-controlled torpedo.

With regard to the method of handling
the entire outfit, we may now have refer-
ence to Iigs. 4 and 6. lHere S designates

(Continued on page 136)

lay-coils, the

opposite ter-
minal to the
brush J, and
the opposite
ends of the re-
lay-coils to the
brush J and to
the frame of

the instrument,
respeotively.
As a conse-
guence of this
arrangement

either the relay
K or K” will
be energized,

as the brush J'
bears upon the
plate j’ or j”,
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Fig. 6. Circuits of Model Vessel, Including Radio Apparatus.
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When Electricity Entered the Home

ICKING up a magazine, to while the
P tune away as 1 listen through the re-
ceiver for tlurries in the wireless
world, my eye lights on a double-page ad-
vertisement headed “Electricity in the
Home,” and showing pictures of a hundred
fascinating rinktums through which every-
thing in the home can be done for you by
the busy and accommodating little ions, ex=
cept washing the dog and getting Johnny in
at supper-time. And as I pore over them,
I look back to the old, old days when the
only application of Electricity in the Home
was the Electric Delt.
The electric helt held the place of honor
in the advertising-columns of every paper,
from the farm and Poul-

By Thomas Reed.

could feel the warmth generated by the
powerful currents of electricity, as they
forced their way through the high resist-
ance ot the *organs,” on the well-known
principle of C-equals-E-over-R. Also, there
was a distinct tickling sensation caused by
the electricity hunting around over the
skin to find the pores. (The belt had four
thicknesses of red flannel; but that had
practically no influence on its electrical out-
put.)

Father always had two belts on hand—
one for a “spare,” in case of a break-
down. I cut the “spare” open once to get
a diagram of the hook-up. I was disap-
pointed there, because the only hook-up 1

but that one didn't do him any good. Its
wave-length, or decrement, or something,
wasn't right; anyhow, it never had the
power the needle-belt had.

Electrical apparatus has changed a lot
since father’s day. Now you can laugh all
you want to, but if he could come back I
don’t liclieve he would care for the mod-
ern rinktums in this advertisement—things
that buzz, or hoil, or kick when youn hitch
them to a socket. They can only do one
trick per rinktum, and at the end of the
month there’s a kilowatt-bill staring you in
the face. Not like his good old belt, full
of discs and mystery and all kinds of pow-
erful “properties” that worked while you
slept and didn’t dole their

iry Oracle to Godey's Lady's
Boeok. Sometimes it was
pictured in  its habitat
around a man's waist {nev-
er a lady’s; it wasnt con-
sidered well-bred then for
a lady to appear in the pub-
lic prints clad only in—er—
under-necessaries of any
sort) ; but most often the
belt was suspended in air
so you could look at the
back of it and see the ring
of high-tension sparks ex-
uding from cach of the cop-
per and zinc discs hidden
somewherc inside. It was
only in the advertisement
that it was so energetic;
when you got it home its
voltage had dropped per-
ceptibly—dropped so far, in
fact, that it could be
handled with practically no
danger of electrocution.
How slowly new inven-
tions make their way! Vol-
ta discovered that zinc-cop-
per-saline-solution thing
way back in 1800; and you'd
expect him to get a little
simple thing like a belt on
the market in quite a lot less
than scventy years, now
wouldn’t you? \Why, the
G. L. Co. would have had
one in the 1801 spring cata-
logue at the latest. DBut it
wasn't till after 1870 that
the belt idea really struck
in; and then, of course, as
usual, the patent had ex-
pired, and Volta, too.
Regular inventor's luck!
It had to wait for the de-
velopment of advertising

benefits out by mreter. The

world has grown better, of

course, but prosy—awful

prosy.

“Imagination had some play
In the days of old.”

JOVIANS AND SOCIE-

TY FOR ELECTRICAL

DEVELOPMENT CO-
OPERATE.

To effect even closer co-
operation between the Jov-
ian Order and the Society
for Electrical Development,
reigning  Jupiter—Thotnas
A. Wynue, has appointed
James M. Wakeman, Gen-
eral Manager; Harry W.
Alexander, Director of Pub-
licity, and George W. Hill,
of the Ficld Co-operation
staff, as Statesmen-at-Large
in the Jovian Order.

The Jovian Order, with
its ncarly 20,000 members,
has substantially the same
ohject as The Society for
Electrical Development, but
the functions arc different.
The recent appointment will
effect better  co-operation
which will consistently com-
plement the work of both
organizations, such as the
founding and fostering of
local Jovian Leagues, and
the harmonizing of relations
between local electrical in-
terests.

The Jovian Order is an
effective generator of the
personal side of better busi-
ness conditions in the indus-
try, while the Society will
represent, as 1t does now,
more largely the definite

“with a punch”; and the

punclgn this case was the
cak’:‘rase “Electricity is
Life,® That was the stuff;
what more could you claim for a curative
agent and still e conservative? People were
getting tired, anyway, of the old-fashioned
remedies, like pulverized teoads, and then,
too, they cost so much; you had to keep
buying them and buying them. But this
belt was a thing that went right on curing
after the first outlay with no expense
whatever. DPractically one to a family was
enough, or even one to a mneighborhood,
provided the neighborhood was small and
couscientious about the weckly bath. It
was a great “talking point” in the hard
times.

My father used to buy these belts for
their curative properties. There was noth-
ing really the matter with father, except
that elusive disease known as “what-ails-
you,” so the belts did him a world of good.

The minute you put onc on, he said, you

¢, . ..ln sewing father’s clectric belt up again, 1 accidentally left a needle in it.
Perhaps you think he was annoyed? id i

On the contrary . . . .
unusually powerful belt; best one he ever had.”

could find was the strap-and-buckle in the
front. The metal discs were sewed to the
flannel an inch or so apart (to avoid short-
cin]'cuiting, I suppose) and that was about
all.

In sewing the belt up again, T accident-
ally left a needle in it. When it went in-
to commission, the needle and father met,
and the rendezvous was right over his
liver. Perhaps you think he was annoyed?
On the contrary, he was immensely pleased.
He said it was an unusually powerful belt,
best one he ever had. He reckoned that
an especially active disc had got mingled
with the others. It cured him completely
of his liver-trouble and by rotating the
belt a little every day, he finally had a
completely-cured ring all around him. It
did so well that he had a small belt built
to treat him for rheumatism in his knee,
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¢ said

business co-operation  ex-
pressed in a corporate form.
The Jovian Order accepts
only personal membership while the So-
ciety meml rship is made up exclusively
of firms or businesses.

During the “America’s Electrical Week"
campaign this fall, it is expected that the
Jovians will exert great force in the handl-
ing of local sales committee work and cele-
brations. The Socicty will, however, con-
duct the national campaign as it, did Elec-
trical Prosperity Weck.

Both the Society and the Jovian Order
are growing in membership and the new
plans for even more effective co-operation
will undoubtedly be great boosts for both
organizations.

These societies have done much valuable
work in the extension of electric lighting
and power service. Both the central sta-
tions and the customers have been bene-
fited by their efforts.

it was an
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The Wireless Wiz Plays War Lord

ERHAPS others may have noticed that *

an expression will linger in the sub-

conscious mind and any series of
sounds will act as a sort of music sct to the
words. The Wizard's remark to the ef-
fect that those who laugh last are not al-
ways Englishmen was no exception to this
rule,

Coo . ‘Look!’ one of the boys gasped, ‘there is one of the raiders now.’

The words kept turning over in my mind
and every trolley car, even the water drop-
ping from a faulty faucet kept time to the
words. Under such conditions a surprise
would not be surprising, or putting it the
other way, I was expecting the unexpected
and naturally he went thru my guard
and had his laugh.

The ether had

By Thomas Benson

wave, wonder what he has to shoot !” put
in some one.

In silence we copicd his stuff and looked
at cach other in amazement, No one want-
ed to show his “copy,” thinking they would
be langhed at for mistaking the signals, hut
an armistice was declared and comparing
notes cvolved this message:

was a massive airship.”

Q.S.T—O/ffcial rcports have it that
an air raid is planned on the United
States by a foreign nation. The in-
formation was obtained by foreign
representatives and if is belicved that
it is too late to prevent the atiack.
Citizens are advised 10 remain perfectly

Further details are expected shortly,

(Signed) N. /1. /.
“Arlington with that wave!” [ spoke,
half aloud, as the note had not the clear
high pitch that usually identified that sta-
tion. Still thcy may have tuned coarse and
slowed up their gap so that cvery station
would hecar it without fail, “The puzzle

We rushed to the windows and there, silhouetted against the dark sky,

temained unsolved for we could not doubt
that the country was in danger of attack
despite the arguments of Pacifists to the
contrary. That we might ultimately have to
fight to hold the money obtained from the
nations’ cutting each other’s throats was an
accepted fact hut such attacks would sure-
ly not be made until the main conflict
was settled.

been filled for some
time with war talk,
the President’s lat-
est note, submarine
outrages and what
not. They had be-
come more than
common and no
self-respecting ama-
teur would copy the
stuff.

Three of the fel-
lows were listening
in on my sect one
evening when we
were suddenly elec-
trified so to speak

Lengitr or gas pioe Tor cannorn

Reversing sw
6 ¥ 17000r;

At the next club
meeting we men-
tioned the matter
and strange to say
no others had cop-
ied the signals! The
mystery was getting
deeper. The penal-
ty for false mes-
sages made a trick
too dangerous. We
were prepared (o
swear to message
and the signature.

At first we were

met with mCreduht),

by an extremely
loud station scnding
“Q.S.T.” or gencral
call to all stations.

“Some hog on the
ether,” T muttered,

el

-

T Foster dpark cor
Jpar/r olug

ﬁ'aiye//'ny belt
rig. 1

/
Supporting wies

but our very insist-
ence demanded re-
spect. Our story
was told over and
over and they had
@ to lhelieve, for even

as there is honor

trying to get his ex-
act tune, bhut his
wave was as hroad as a housetop without
a trace of a peak. “Coming in like a tidal

Schematic Arrangement of the Wiz's ‘“Zeppelin® Surprise and How 1t Worked.

calm should their city be attacked and
seek shelter at the first sign of danger.

.
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among thieves so is

there honor among

the much maligned radio amateurs.
(Continucd on page 140)
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Baron Munchhausen’s New Scientific Adventures

ROMPTLY as usual, on the
second of 11 p.n, hlS Excel-

P

lency “called.” Perhaps it
would be more correct if I had said hol-
lered, instead of “called.” For I have

become mighty tired of wearing those Wire-
less head receivers all of the time, that
make you look like a horse with Dlinkers
over his head. A few days ago I installed
my new Audi-Amplifone, and, in “Bug”
language, it is “some peach.” Why, if a
half-dead wireless waif wave has strayed
anywhere within a thousand miles of my
station, I will hear it over my Audi-Ampli-
fone as loud as a young brass band in a
cemetery at 2 a.m.
I can now

By Hugo Gernsback

Martian Amusements

a month. So far he has brolen his contract
twice. Ve, therefore, cannot allow him, in
fairiness to other contribuiors, to run “H ow-
to-AMake-1t" articles in this department;
furthermore our space is limited —EDITOR,

(Didn't I tell you that Editor of yours
is an unappreciative, souiless old ‘“crab”?
—I[. M. ALiEr.)

Well, anyway, Miinchhausen was talking.
Iis dear, croaking, sepulchral voice seemed
to fill my wireless laboratory, and 1 shiv-
ered when I tried to realize that his voice
had originated sixty million miles away

not help much to voice my constant

astonishments to Flitternix, for his

brain is in a whirl much the same as
mine all of the time. But it is a relief to
pour out one's heart to someone who is
not fortunate enough to have been trans-
ported into a civilization hundreds of thou-
sands of years ahead of yours. But alas,
I am raving again and you want to hear
facts,

“Well, after our host had shown us a
close view of the Earth and the planets by
means of his extraordinary amplifying
‘telescope,” he took us to an after-dinner
‘show.” You see certain habits and customs
are, after all, much the same on the two

planets.

sit -+ twenty-
five feet
away from
the horn of
the Audi-
A mplifone
and hear the
slighte st
“rustling” in
the ether
perfectly
plain. No
matter how
emaciated or
h o w con-
sumptive
that wavelet
is, I will
hear it. It's
great, you
“Bugs,” or
my naime

ism't I ML
Alier!
(PS— If

the Editor
of this sheet
wasn't such
an insuffer-
able crank, I
would tell
you right
here how I
¢ o nstructed
that Audi-
A mplifone.
Simplicity it-
self. First,
take an old
shoe - horn.
Then bor-
row your
father’s
safety razor.
Next we
need the
wheel of a
discarded
wheelbar-
row. Now,
try and in-
duce your 0
local boiler ! P
factory to 3
loan you a
medium-size s
boiler, about
16 feet high
and 9 feet in
diameter, which we will need for the horn.
After you have soldered the shoe-horn to
one of the spokes of the wheelbarrow and
riveted the safety razor blade to the closed
end of the boiler, we are ready to mount
the wheel with the shoe-horm . .
NotE—IVe contracied with Mr. I. M.
Alier to furnish us one Miinchhausen story

P
b

Before we could find time to think, a peculiar feeling of lightness had permeated us, we were wafted down the yeilow
beam, as if we had been so many dust particles floating in a sun ray.

Only the
‘show’ was a
bit different
than the
ones we are
accustomed
to on earth!

“In one of
the superb
flyers of the
Ruler we
flew over
the magnifi-
cently 1llum-
inated city
and after a
few minutes
descended
on an im-
mense,
slighftly
curved
dome, form-
ing the top
of a build-
ing. This
dome must
have meas-
ured at least
2000 feet
across and it

from earth, and here I heard it as plain as
if the dear old soul had been sitting five
feet away from me instead of talking to
me from the Planet Mars.

“Ay dear Alier,” he began, “you are the
only human being to whom I can rave
about our Martian wonders, and I assure
you it is a great relief to do so. It does

Copyright, 1916, by H. Gernsback. All rights reserved.
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was con-
structed out
of a single-
piece of
transpare nt
Tos. The
dome itself
must have
been fully
400 feet
above the
ground. We
walked to-
wards the
edge of the
dome, where
at one point
a powerful
yvellow ray
was playing
at the arena
below. Ar-
riving at the
source of
— the ray we
peered down
into the
house, and
we involuntarily caught our breaths. What
a sight! There must have been at least
200,000 Martians below. And there was no
noise, no talk, no sound of any kind! For
the Martians do not talk aloud, all conver-
sation being carried on by thought trans-
ference. It was uncanny to look at all
these thousands of “speechless” Martians.
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“The liouse was entirely circular, built in
the form of an ancient Roman amphi-
theatre, in other words like a circus. There
were tweunty distinct tiers, one aliove the
other, with comfortable seats abounding.
The arcua seemed to be
constructed entirely of

planets and their respective distances from
cach other.

“What interested us most, however, was
the fact that this mimic world was cxactly
proportioned, and that the distances be-
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“The next act was a beautifully rendered
concert by somc lifty young male Mar-
tians., It was a ‘vocal’ concert, no instru-
ments heing used. Nor did they open their
mouths! Still they sang—Dby thought trans-
ference ! This, of course
soudis violently 1mpos

transparcut Tos as far as
I could ascertain from
the great height at which
we were stationed at the
time. While we were
still marveling, our host
had stepped between us
and had walked us di-
rectly into the ycllow
ray. Before we could
find time to think, a
peculiar feeling of light-
ness had permeated us
and we were wafted

YOU are pretty well convinced that intelligent living beings exist on

other worlds outside of our earth. !
time that intelligent living beings exist on Mars, that mysterious planet.
If intelligent beings they are, what are their habits, how do they think,
what are their sorrows, what their pleasures?
only to be found on earth, or has Nature’s almighty wisdom seen to it
that they prevail throughout the Universe?

Read this interesting instalment, brim full with new ideas; it opens
up new possibilities of the capacity of the human mind.

It has been accepted for some

Are certain human traits

sible. Just the same, I
assure you it was the
best ‘singing’ I ever had
the pleasure to ‘hear.

“I' am equally certain
that our lack of experi-
ence and training causerl
us to miss most of the
heauty of the comncert,
for our mental capacity
of receiving all of the
impulses is of necessity
much lower than that of
a Martian.

down the yellow beam,

“We probably heard

as if we had heen so

many dust particles float-

ing in a sun ray. Down, down we went at
a fair rate of speed, like angels floating in
space, 300 or 600 feet, I don’t know cxactly
how much, till we landed on a brilliantly il-
luminated platform. The second we touchced
it, the yellow ray was turned off and our
original weight was restorcd to us. e then
mounted a few steps and took seats in the
luxuriously appointed “box” of the Ruler
of the Planet Mars. The seats as well as
the upholstery were white and soft, silk-
like transparent Tos. The hox itself was
about forty fcct above the arena, and was
so placed that we could see nearly every
one of the 200,000 Martians assembled in
the House. No sooner liad the Ruler sat
down than every Martian saluted their
chief, which they did by merely raising
their left hand straight up, pointing it sky-
ward, The hands were kept in this posi-
tion for a few seconds. The Ruler re-
turned the salute in a like manner for about
five seconds. The salutation over, the show
began instantly.

“The house was plunged into darkness,
when suddenly an immense, dazzlingly
illuminated ball appeared over the center
of the arena, about twenty feet above the
ground, where it hung suspended in space.
In a few scconds another, very much
smaller, brown ball appeared as if from
nowhere. It was some fifty feet distant
from the illuminated globe, and it was
lighted upon its face by the latter. An-
other ball, slightly larger than the former,
then appeared about twenty feet away from
the second globe. Next, still another globe,
a little larger than the preceding one, ap-
peared, but this one had a tiny globe of
its own accompanying it, but a foot or so
distant from the parent onc. Suddenly,
we understood. This was a mitmic world.
The large illuminated ball represented the
Sun. The first small ball was the planet
Mercury. the second ball Venus, the third
the Earth with its moon.

“In quick succession ‘Mars,’ with its
two tiny moons; then the myriad of small
asteroids appeared, followed by a much
larger ball—Jupiter, which was larger than
all the planets combined, not counting in
its many moons. Next came Saturn, with
its rings and its moons; then Uranus, and
finally Neptune, No sooner had the last
planet appeared than all of the planets
began to rotate around their ‘sun, a most
magnificent spectacle. After revolving for
a few minutes, several of the planets slowed
down, and finally all stood still.

“Our host explained to us (by thought
transference) that these positions of the
planets were ahsolutely accurate for the
present time of the year, and that every
Martian show opens with the mimic world
exhibition, so that all Martians are kept
informed of the relative positions of the

tween the mimic planets and their sun was
also in proportion. By means of anti-
gravitational means bclow the arenma, as
well as beneath the Tos dome, all exterior
attractions and outside planctary gravita-
tional effects were done away with, with
the result that the globes hung suspended
in space with nothing to make them fall
down, exactly as our planetary system,
which hangs freely suspended in space.
“Nor was the revolving of the mimic
planets around their ‘sun’ accomplished by

artificial means. It is true they were
! N AMRRNE i §
& RBE SURE TO READ THE JULY
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The July number of The Electri-
cal Experimenter will be- brimming
ovcr with good things. Scveral of
the papers previously announced
hawe had to be held over, duc to lack
of space, but the next issuc will make
wp for the deficienev. Don't iniss
the July mwmber; here are the rea-
sons:

“Harnessing the Atmosphere’s Nit-
rogen Llcctrically” By Samucl
Cohcen,

“The Gyroscope—Its Great Utility.”
By E. 1. Christie, M.Sc.

“'ater IWheel Drives For Private
Lightin.  Plants—How to RBuild
Them” By Il Winficld Sccor.

— “Baron Miinchhausen’s New Scicn-
tific Adventures” By H. Gerns-
bacl:.

New Tungsten—Ailolvbdenunm Alloy
Substitute for Platimen.

“The Construction and Usce of the
Gold Leaf Electroscope” By E. H.
Johnson.

“The Mimic Atom”—Part 1. By

By Ray-

i

g
£
£
E
g

e S O TR

= Eric R. Lyon, A. B.
“The Elcctric Furnace”
mond Francis Yatces.
AMaking Selenium Cells.
Popular AMisconceptions of Magne-
tisin (Including the Demagneti-

zation of Watehes).
Electric Shocks and How to Avoid
T hemn.

R 4 R A

R

started revolving artificially, by invisible
rays, directed from behind the scenes. But
once started they kept on their elliptical
courses, exactly as the real planets do, in
strict accordance with the motion of all
bodies suspended in free space. After the
mimic planets had reached the desired posi-
tions (which their real brothers occupy in
space), they were stopped by means of the
same invisible rays which started them
originally,
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the concert in the same

manner as an intelligent
monkey hears a Beethoven Symphony. He
hears it perfectly—as perfectly as a human
being—Dbut he cannot understand its full
meanming, because his mind cannot grasp it.
Exactly so with us. Our minds were filled
with the beauntiful music, and while we
caught much of the rhythm, the full mean-
g was nccessarily lost upon us.

“The next act was almost entirely lost
upon us. From what I could grasp from
our host, it was a wonderful symphony of
odors. It is well known to you that every
smell or odor or scent causes a certaln
mind reflex or association; thus you are
aware of the fact that certain perfumes or
scents produce certain emotions upon our
nerve centers. Certain scents will imme-
diately conjecture a definite trend of
thought upon you, all depending upon the
intensity of your feelings. In the present
day humans, this faculty of correctly asso-
ciating thoughts with certain scents is as
yet but little developed. With the Martian,
it seems very highly developed; each scent,
every moderation of scent has a certain
well defined meaning.

“Tlys is how the ‘symphony of scents’
was enacted. Perforated pipes were placed
on top of the railing of all the tiers. This
piping ran continuous through the entire
house, while large supply mains led to a mix-
ing and generating plant behind the scenes.
The scents and perfumes were led in large
mixing chambers, here to be blended scien-
tifically by accomplished artists performing
the ‘symphony.”’ By means of pumps the
scents were driven into the perforated pipes,
but a few feet away from the audience,
who thus simultaneously was enveloped into
clouds of invisible scents and perfumes.
The ‘clouds’ came at times in puffs. at times
they were sustained, sometimes they were
long drawn-out, changing from one scent
into another. V¢ could detect a certain
rhythm throughout, and from the ecstatic
expressions on the Martian’s faces we un-
derstood how deep their feelings were dur-
g the performance, which lasted well
over half an hour.

“Upon us the full meaning was, of course,
lost. for we did not understand it all, but
Just the same our sensations were delight-
ful in the extreme, and exceedingly pleas-
ant. Just exactly what the feelings of the
Martians were, and just what mental pic-
turcs or emotions the various scents pro-
duced upon their nerve centers, we have, of
course. no mcans of knowing, but we knew
that their systems responded very power-
fully to the performance.

“The next act was a dazzling acrobatic
performance of several Martians, going
through marvelous evolutions in free space
with no visible means of supporting their
bodies, It seems that they were kept float-

(Continned on page 132)
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Mimic Atoms and Their Experimental Formation

[The editors ave pleascd to stale that the subject
matter of the original experiments coustituting this
paper have been discussed before the Physics Club
of Chicage University; further that it_won a fel.
lowship for its authior "in the Ricc Instilute of
Houstan, Terxas; that it was the sub-

By Eric R. Lyon, A.B.

Forty ycars ago on the western side of
the .Atlantic a work was being done which
could not at that time have Deen scen to
have had even the remotest bearing on

but in its crystalline forms as composed of
atoms. Prof. Alfred Marshall Mayer of the
Stevens Institute of Technology at Hobo-
ken, N.J., was investigating the elasticity

rect of congratulation to Myr. Lyon
tepon_the part of Dr. A rehore,
of Columbia_ University, who has,
with Sir J. J. Thomson, performed
extensive and wvaluable work toward
the establishment of the equilibristni.
group-figure theory of the atom.
Also commendatory notice was sent
the author by Sir J. J. Thomson
himself, through the courtesy of the
assistant professor of physics in Rice
Institute, who met the famous scien-
tist during @ wisit fo England and
Cambridge University.]*

Part l.—Experiments.

ORTY years ago saw the

real nucleation of a the-

ory which is destined to
become one of the greatest
contributions ever made to hu-
man knowledge. This is the
clectron theory which sweeps
forward to the explanation ot
matter and to the solution of
that qnestion which foreshad-
ows a new age and a marvel
era in human progress—the
question ;: “Ilow can we release
the almost unthinkably vast
energy wlich is locked up in
the atoms?”

Forty years ago on the east-
ern side of the Atlantic, at-
tention was first heing actively
directed toward finding out the
nature of cathode rays. There
were some who thought these
rays were ether waves, similar

to radiant light, and others who
belhieved them to be small par-
ticles of inaiter or corpuscles.
We all know that the latter were right and
that the cathode rays have since heen
proved to be litile flying miites of matter,
the clectrons, which are at once mites of
matter and at the same time extremely mi-
nute charges of ucgative electricity.

Showinz the Various Stages Gone Thru in Winding the Submersible Magnet Coil.

cathode rays, or upon the only dimly fore-
shadowed electrons; much less upon the
then undreamed of problem of the elec-
tronic comnstitutionn of the atoms of mat-
ter. However, the work was upon the
constitution of matter, not in its atoms,

How the Coit, Which Is to Be Sitbmerged in a Tank of Water, is wrapped With Tape and Cord.
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of metals. This investigation led him into
the study of crystals, because the elasticity
of metals is due to their crystalline com-
position. His study of crystals led him to
inquire why the atoms in a crystal (for
example, the cube of common salt) should
arrange themselves in a regular order or
“space-lattice,” such that in each group o
neighboring atoms the form of the com-
pleted crystal may bhc seen, and such that
the latter completed crystal is built up from
an original simple group of the type de-
scriled—wherein an atom occupies and de-
fines each of the several corners or vertices
of the crystalline form—simply by the addi-
tion of successive parallel laycrs of atoms
to the original crystal faces.

To answer that question Prof. Mayer
magnetized a number of sewing-needles,
thrust them through corks, and floated
them upon a hasin of water so that all of
their North magnetic poles pointed upward
and so that all of their South poles pointed
downward. Having all of their like poles
together, the little floating magnets hasten-
ed to magnetically push away from one
another and to seck the farthest distance
apart, which was at the wall of the basin.
To counteract this expansion of the group,
due to the mutual repulsions of the float-
ing magnets, he held vertically a short dis-
tance above the center of the hasin a large
bar magnet with its south pole down. The
south pole of the bar magnet attracted the
north poles of the floating magnets so that
the group was made more compact and so
that the floating magnets were so close to
one another that their mutual repulsive

* Adapted from _the author’s paper, “An FExten-
sion_of Professor Mayer's Experrinrcnt With 1.-103‘_
ing Magnets,” published in the “Physical Review,”
issue of March, 1914, Specially prepared by the
author for THE ELECTRICAL EXPERIMENTER,



www.americanradiohistory.com

June, 1916

forces cxactly balanced the attraction of
thc bar magnet. When this had occurrcd
Professor Mayer observed that the floating
magnets always arranged themsclves geo-
metrically and in concentric rings about a
central member, which might consist of one
magnet at the center and inside of the in-
nermost ‘Ting; or of two magnets, one on

THE ELECTRICAL EXPERIMENTER

Part 11,) were periodic in structure; ic.,
that a certain form of strcture, say the
triangular structure having a small equi-
lateral triangle at the center of the rings’
system, would repeat itself after an inter-
val of other kinds of structure, and would
be again repeated after another interva}l_of
other kinds of structurc; each repetition

95

possible with it. The construction details
may bc varicd to suit the experimenter’s
convenience. They are such as were actu-
ally followed by the author in making the
apparatus described.

The materials to bc purchased are:

2 dry cells, @ 35C..c.enceececnccnes
1 roll. 34 in., electrician’s black fric-

ton tape ss.ac . sssaas
Ih Ne. 26 D. C.C. mag-

cost, 70c.

cost, 25c.

—

Fg.7 h
“a‘
N
& \
a
Xy,
cmt_g:::':ﬂ‘ .

0 .,

fig.8 ,

net Wire ce.oovieve.. oo
small herseshoc magnet
(at a S and I0c. Store)..cost,
2 packages No. 10 scwing:
needles (‘*‘Sharps™),

5@ cococ-0-ro0o00-0000000 cost, 10c.
doz. finc grade smooth

white, 1 i, corks...... cost, 3c.
hox *Parewax’ paraffin cost, 10c.
Lalls, 1/16 in. wrapping

cord or marline, @ 5c.. cost, 10c.
stick of scaling wax... cost, Sc.
magazine-pencil of the

kind consisting of a

short Lrass tube having f
a removable stub-pencil .
inserted in one end and

a pen and eraser in the

other

cost, 70c.

10c.

—

bo—

——

Totol approx, cost  $2.20

Tools and utensils required,
but which are kept in any house
and kitchen, are a pair of pli-
ers, a screw driver, a stove po-
ker, a good fire of coals in
which to heat the poker, a kit-
chen range or gas stove, a flat
file and a triangular file, a safe-
ty-razor blade of the “Ever-
Ready” type, an ordinary tin
(iron) wash basin, a tin (iron)
dishpan about 13 in. bottom di-
ameter, 4 fruit jar covers, a
bread pan, size, too 1014 in. by
6V in., depth, 3% in.; an 8
quart {(preferably aluminum)
preserving kettle, top diameter,
11 in., depth, in.; some
cotton cloth or “domestic” to

Construction of Cork Disc Cutter and Method of Magnetizing Steel Sewing Needles.

either side of that center and equally dis-
tant from it; or of threc magnets formiug
a little triangle around the center; or of
four magnets forming a liitle square
around that center. The groupings so
obtained are practically the same as those
shown in Fig. 17 (Part Il of this paper).
Professor Mayer regarded them as crystals
in which the floating magnets take the
place of. atoms; the mutual magnetic re-
pulsions, of atomic mutual repulsions, or
reboundings due to heat quiverings; and
the centrally attracting bar magnet takes
the place of the force of cohesion which
holds the crystal together.

We will not further concern ourseclves
with this theory of crystallization except
to note that the *space-lattice” system of
atomic arrangement in a crystal which
Mayer sought to explain, has since been
proved in form, although not yet explained,
by the experiments which have very re-
cently been carried out in the reflection of
X-rays from crystal faces.

In the development of the electron the-
ory there was to come the application of
Professor Mayer’s experiment to the ex-
planation of a much more minute and much
more wonderful crystal than Professor
Mayer had anticipated. Sir J. J. Thomson
in a paper published in the Philosophical
Magasine, 1904, and in his “Corpuscular
Theory of Matter” was the first to give
definite statement to this new clectronic
crystallography of the atom and to employ
Mayer’s experiment in explanation of an
arrangememt of the electrons within an
atom which must give to the latter the
periodic character of its propertics and
especially of its valencies. It was ob-
served that Mayer’s groups (Sec Fig. 17,

embodying essentially the preceding exam-
ple of the particular structure, but with
the addition of another ring. As we said,
periodicity in properties 1s an extremely
important feature in the family of atoms
and so Mayer’s experiment has come to
have a most- peculiar significance m the
atom theory. -

We will now take up the construction of
a form of Mayer’s apparatus, which is an
improvement on the original form, permit-
ting the ecxperimenter to obtain much
larger and more beautiful groups than was
possible with the use of a suspended bar
magnet. .\ny one will be able to construct
this simple apparatus and to actually make
for himself the experiments which are

be torn in strips; and some
heavy thread, No. 30 linen, or
twine.

Fig. 1. Carefully wrap three lengths of
tape, b, ¢, and d, side by side parallel to
the top and around the kettle as shown.
Strip off the middle length ¢. Cut twelve
pieces of twine, cach two feet in length.
Arrange these, a, over the top of the ket-
tle so that the ends hang cvenly to about
six inches down the side of the kettle and
so that they are cqually spaced around the
kettle. \Where the twine ends pass over b
and d, press them against the sticky sur-
face of b; allow a little slack to fit in ¢,
and press against d. The coil of No. 26
wire will be wound in ¢ and the picces of
twine will be used in binding the coil. Tie
heavy wrapping cords around the kettle

(Continued on page 138)
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Appearance of Magnet Coil in Tank, Also Batteries and Floating Magnetized Needles.
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The Marvels of Modern Physics

By Rogers D. Rusk

Assistant Instructor in Physics, Ohip Wesleyan University

Important Electric Phenomena.
HE simplest electrical phenomena are
I often the most difficult to explain,
and we are apt to take the more com-
mon-place of them for granted, without
secking an explanation. For instance we

0.0Q0
050
'0O00

@)

Arrangement of Free Electrons in a Conductor.

are as familiar with electricity flowing in
a wire as we are with water in a pipe, but
are we as familiar with the ecvuct nature of
the current? Although the latter is often
used to explain the former, in so doing we
only draw an analogy whic.. aids us in vis-
ualizing the action, and which adds nothing
to our knowledge of its nature. In seek-
ing the true solutions of such problems we
are brought to a realization of the close re-
lationship existing between different nat-
ural phenomena, and we recognize more
clearly the fundamental character of elec-
tricity.

Llectrical phenomena are those occur-
rences which are caused or brought about
by clectricity. Of such therc are many and
their range is indefinite, extending from
magnetisin and ioaization even to that nat-
ural phenomena of the polar skies, the au-
rora.

A hattery or dynamo acts as a force pump
in forcing an electric current along a con-
ductor.  According to the latest theories
there may be a number of free electrons
in a eonductor (Fig. 1}, at any given in-
staiit, due to the fact that electrons fre-
quently gather sufficient kinetic energy to
enable them to break away from their re-
spective molecules. It is a strecam of these
free electrons that constitutes a current, and
we may consider electrical resistance to be
due to the friction opposing the motion of
these particles. Tn this theory the exist-
ence of the free clectrons has been assumed,
but their presence can be proved in any
metal by heating;, and subjection to ultra-
violet light. The only drawback is that one
is likely to imagine the current as soniething
quite material within the wire. In reality
it is more as Steinmetz once said to a sur-
prised newspaper reporter ‘not in the wire
itself but in the ether albout it.” This is
truer than at first seems, for the energy of
the current resides in the field of strain
about it, and it 15 this noving field which
constitutes the current.

Everv moving charge of electricity car-
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How Electrolysis Is Possible by the Migration of
Minute Electric Charges Between Two Electrodes.

ries with it a double field, as shown in
Fig. 2. The straight radial lines represent
the electrostutic field, while the concentric
circles represent the magnetic ficld. Al-

though existing together, they are distinct
and at right angles to eacli other.

This immcdiately suggests the close re-
lationship existing between electricity and
magnetism, and leads us to conclude that
even the electric unit—the eclectron—may
produce a magnetic field when in motion.
Langevin and Weiss have developed such
a thecory, which makes every malecule a
maguet due to the polarity given it by its
rotating electrons. Such an elemental mag-
net is shown in Fig. 3. In soft iron these
clemental magnets are in neutral groups, but
when magnetized they arrange themselves
with like poles pointing in onc direction.
In noun-aagnetic materials, the polarity of
the molecules has either heen destroyed by
opposing electrons or the neutral groups
can not be broken up. The fact that the
necessary elements are present is proved
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Lines of Force About a Moving Electric Charge.

by the well known Heusler alloys which
are magnetic alloys formed hy the combi-
nation of non-tnagnetic materials.

The passage of a current through a con-
ducting liquid is attended with results quite
different than in a solid conductor. In the

a- Wave by Llechon slowly mored
b Wore by Electron suddenty mored @

Showing Difference between Propagation of
Electro Magnetic Wave, by Moving Electron
Slowly and Quickly.

first place, a conducting liquid has _strikmg
characteristics of its own. It is ionized;
that is, its molecules have divided into
charged particles or ions, and these, though
neutralizing each other, are free to move
about. In the second place an imposed cur-
rent causes a separation of these charges.
Thus, as in the case of sulphuric acid
(I11.SO.) the ions H: and SO are formed
in solution, which are positive and negative
respectively,. The current caugses a motion
of these particles as seen in Fig. 4, and so
hydrogen is carried to one pole while the
sulphate particles are drga\..vn to the other.
The fact that these quantities do not appear
except at the eclectrodes suggests that they
only exist as true I and SO, after having
given up, their respective charges to the elec-
trodes. This same phenomena of ioniza-
tion is seen in gases, and thus in matter 1n
all its forms we sec evidences of the forces
of electricity. In the case of lonization,
such a division of the molecules into
charged particles has led scientists to believe
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that electricity is the connecting link be-
tween the atoms. This explanation of
chemical affinity was proposed some time
ago by Davy and Berzelius.

A chemical combination occurs only be-

Illustrating an Elemental Magnet.

tween two atoms each of which contains an
unbalanced electron. When the union takes
place the cxcess charge of one fills up the
deficiency of the other and a complete neu-
tral molecule is formed. Recently it has
been thought that not only those inter-
atomic, or chemical forces, but also the
mter-molecular forces of cohesion and ad-
hesion may be explained in a similar way.
The force of adhesion which makes glue
stick to wood, or the force of cohesion
which makes the particles of glue stick to
each other, are likely an interaction be-
tween pairs of electric charges acting
through distances which are extremely mi-
nute, and depending to a degree on the geo-
metric arrangements of the atoms. A com-
plete theory must wait until our knowledge
of the atomn is more definite.

More interesting than this to the wire-
less experimenter i1s the origin of the elec-
tric ether wave. Doubtless many who are
familiar with all the apparatus extant have
never stopped to think just how these waves
are generated. Our present conceptions of
light and Hertzian waves are largely due
to J. Clerk Maxwell, the mathematical phys-
icist, who suggested that these waves were
electro-magnetic disturbances. In order to
understand this, let us remember that the
moving electric charge carries a double field
with if. In the case of an alternating cur-
rent, the electron moves first in one direc-
tion and then in the other, or it oscillates
back and forth, and the coincident motion
of its electric and magnetic fields produces
a disturhance of electro-magnetic nature in
the ether. This is an electro-magnetic
wave. How this wave is propagated may
better be shown by taking the example of a
single electron and considering only a sin-
gle line of force, Now if the electron is
moved a little to one side as indicated in
Fig. 5, the whole line will not all move at

Lines of Force About a Radio Antenna.

once, owing to the inertia it possesses, The
part nearest the electron will move first and
(Continned on page 130)
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DR.LEE DE FOREST.

Radio League of America News

the Rgdio League of Amcrica, the
following letter from Captaim W. H.
G. Bullard, U.S.N,, is reproduced, in which

n. S evidence of the steady growth of

erintendlent  of Radio Service and has
created a profound impression on the of-
ficers in charge. leet some of our Radio
Club members write also, explaining the

The Rholphakapa Radio Club of East Liberty, Chio

acknowledgment is given of the receipt
of 596 names of radio amateurs, forwarded
by Mr. H. Gernshack, manager of the
R. L. of A, In this way the Government
authorities in charge of the United States
Radio Service are put in touch with all
bona fide experimental wireless stations
throughout the land. This is of para-
mount importance in the event of war as
many of these amateur stations are cap-
able of handling official radiograms very ex-
peditiously. This fact was forcibly brought
out by the admirable work accomplished
in relaying a radio message clear across
the continent through a chain of amateur
stations on the night of February twenty-
first last. This remarkable feat was de-
scribed with photos of the relay stations,
in the May number of The Electrical E.x-
perimenter.

A great many radio amateurs are under
the imipression that if the location of their
station is once known to Uncle Sam, they
are then in a position to be called on for
military service if war should come, Such
is not the case, however, and although
during a state of military rule any ama-
teur station may be confiscated by the Gov-
ernment, the owner thereof is not com-
pelled to operate the station unless he
desires to do so. It is gratifying to learn
that a large number of those joining the
ranks of the Radio League of Aunicrica
fraternity are also signifying their will-
ingness to serve their country in time of
national peril, by signing the blanks dis-
tributed by the R.L. of A. or by the sup-
erintendent of Radio Service, Radio, Va.

The letter cited below is worthy of a
second reading by all patriotic and law-
abiding amateurs. It was sent to the sup-

scope and facilities of their organizations
to Captain Bullard. Following 1s the At-
lanta Radio Club letter. Note the spirit
of cooperation mamfested therein:

suggesting any improvements he thinks necessary.

We decided that the ohjects of our club should
be to promele interest in radio communication and
to increase knowledge and operating efficiency. To
promote thesc objects, we have decided to rate
eacl member according to the percentage he makes
on competitive examnations to he held every three
months. These examinations wiil he very similar
to the Government examuations as given to op-
erators. They will consist of questions on the
radio laws and regulations, questions on the theory
and operation of the apparatus, and an operating
speed test. e Dlelieve that by creating a spirit
of rivalry among the members the interest will be
stimulated amd operating efficiency increased.

We want you to umlerstand that Atlanta is as
alive “wirelessly”™ as she is in other respects. Dur-
ing “clectrical prosperity week’ last December we
were invited to enter an cxhibit in the electrical
show. We realized that this was heyond the scope
of the average wircless club, and quite an under-
taking for su young an organization. However,
after discussing the matter we decided that it
would be benegcial both to ourselves and to the
public at large. Luckily we were allotted a space
right heneath a skylight. Some of our encrgetic
and enterprising members obtained permission, and
erected an aerial on top of the 17-story building
on the ground floor of which the show was held.
Thus it was that we wcre able to have a station in
actual operation in the exhibit. Several of the
Lboys were always present to explain the mysteries
of wireless to the cager spectators. Taken alto-
;‘;\cther, the venture was a glorious success. The

tlanta newspapers all gave us good writeups and
we secured many new members.

The probable reason for the late start of wire-
less in this vicinity 1s that there are no Govern-
ment or commercial stations within 230 miles of
Atlanta, In order to hear anything at all the first
amateurs had to have comparativel{J large aerials
and very sensitive instruments. ntil recently
these instruments were beyond the reach of all but
the wealthy experimenters. (It is a curious fact
that I have noticed that rich amateurs are few and
far betwceen.)

As we are so far beyond the zonc of interfer-
ence, most of us use transmitting waves somewhat
over the limit prescribed by the Government. We
do this knowirgly. but we fecl that we are still

Cotrege Park, Ga. o0

Dear Sik: 1 would like to give
you a few facts about the Atlanta
amateurs. s president of the At-
lanta Radio Clul, it is my duty to
sec that you do not get a mistaken
impression of us.

I have one of the oldest stations
in this section and have watched
with much interest the increase of
the numher during the last two
years. At first 1 could hear omly
oue or two amateurs. The number
commenced to grow, and scon in-
terference hecame a problem. By
this time most of wus knew each
other and, heing congenial, we de-
cided to bhand together and discuss
our problems,

There were about 10 of us to
start with. We secured the usc of
otte of the small _anterooms of the
Carnegie Library Building and there
held our first few mectings. The
club grew rapidly. The small room
was soon so crowded that we had
to seek larger quarters. Several
of our number who were members
of the local Y.M.C..\. obtained per-
mission 10 use a large room on the
third tloor of the 10-story building.
We have held our meetings there
on alternate Saturday nights since
last summer. temporary aerial
has been erected on top of the build-
ing and we use it for receiving tests.

After our constitution was drafted
we proceeded to draw up a sct of
npcrating rules. These rules con-
sisted of the Government Radio
Scrvice regulations and a few which

and reter o MO

tnclasure

cletea. I

Rddreas Suparimendent of Redio Sernvoe.
U S Naval Radio Station. Radio, Ya «

13620-17=5 »

¥r., 3, Gernsback, Manager, -
Kadlo League of America,
2

.Ny dear Sir:ee

April 20, 1916, in wnich you sdviee Tmal you ere eending under
Beperate cover 596 appliocation blanke oI membere who havea been
enrolled in the "Red1s League of Amarioa" eince you last wrote
on thie eame éubject,

thees epplicatione and of thenking you moet heartily for them,
They will be very valuable in the organisetlon of amateure in
our varioue aietTloté for Government purpoeee, independent of
the organization of the Redio Leegue and the privileges tney
bave thereunder.

1e shown by the very.great enlargement of ite memberenip, and
1 eeours you your co=Operaricn in this matier 1e heartily eppre=

wsetul work tor theee amateurs to do &l such tlmes me thelr eer-
vioe® may be needed.

NAVY DEPARTMENT,
U. S. NAVAL RADIO SERVICE,

OFf1CE OF TWE SUPERINTENDEWT,

(AT W April 21, 1916.

31 Fulton btrset,
Bew York. I, Y.

I have the pleakure to acknowledg youwr letter of .

I now have the pleasurs of aclmowledging receipt of

I congratulats you on the growth of the Leagus which

en eure, rurther, that the Government cen rind very

Very truly youra,

ce e
ein U.S.Navy

Cagt
Superintendent Navel Redio Ser-
wice,

dealt with the local conditions. In
adcition to the usual club officers we
radio inspector, whose duty it is to
regulations. It is also his duty
station once cvery 60 days for

clected a club
enforce these
to visit each
the purpose of
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obeying the spirit of the law, which is to prevent
interference with Government and commercial sta-
tions, If we had the faintest idea that we were

(Contunned on page 132)
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HE accompanying illustrations depict

the excellent portable Radio sets in
use by the United States Army Signal
Corps during the expeditionary campaign
n Alexico. The particular apparatus is
that in use at Casas Grandes, M\lexico
'(right hand photo). The Radio operator
is receiving Radio messages from the Mex-
can horder line. Many important mili-
tary despatches are sent back and forth
from the expeditionary forces and the ar-
my headquarters located on

outfit is mounted on a large automobile
truck and is of sufficient power to serve the
army headquarters’ staff, even though mes-
sages are to he transmitted several hun-
dred miles. The demountable aerial mast
rises above the arid, desert-like country to
a height of 85 feet. So expert are the sig-
nal corps members in unpacking and set-
ting up this apparatus that the whole opera-
tion requires hut a few minutes.

Most of these radio sets for portable

the border.

Owing to the unreliability
of the courier and telegraph
service, the Radio has
proven of wonderful help
in maneuvering the various
bodies of troops quickly
and accurately. Wireless
telegraphy has changed to a
very large extent the strat-
egy used in the conduct of
warfare, both on land and
on sea. It is now possible
to send a radio call for re-
inforcements, and to have
them on the spot within a
few hours in a great many

o

Above: U. 8. Radio

Operator on Duty

at Casas Grandes,
Mexico.

Left: Radio Truck

and 85 ft. Mast at

Columbus, N. M.

Note the Sandy Na=

ture of the Coun=-
try.

instances, whereas in previous wars it very
often required one-half a day or a whole day,
and even more, to get a message through.

The illustration at the left portrays the
powerful Radio station in use by the United
States troops at Columbus, N.M. This

work utilize a gasoline or kerosene oil en-
gine which drives a 500 cycle A. C. Gen-
erator. This gives a high pitched spark
note which is heard the hest in the recerv-
ers, especially under tropical and heavy
static conditions.

PHONOGRAPH CODE-PRACTICE
RECORDS THE LATEST.

WVireless telegraphy, especially in Ing-
land, has become such an important con-
sideration that the British Marconi Com-
pany has developed a complete set of
records, corresponding to those used on
the regular disc type talking machines,
each record containing an excellent assort-
ment of code practice in dots and dashes.
They were recorded by having an expert
operator transmit signals on the specially

devised apparatus, while the talking
machine was in operation. The present
set of records comprise six double-sided
disc records, containing instructions for
Loth the beginner and the advanced stud-,
ent. Each side gives from 3 to 4 minutes
instruction at the usual speed at which the
record is run; the complete set thus giv-
ing up to three-quarters of an hour of first-
class receiving practice. This scheme pos-
sesses many important advantages over
others now in use, and any part of the
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U;iited States Signal Corps Use Radio In Mexico

record is available for instant reproduc-
tion, whenever the operator or student may
so desire. Moreover, the speed at which
the record is run can be controlled to suit
any student.

The first record, intended especially for
beginners in the art, contains on one side
the complete Morse code with all standard
abbreviations and punctuation signs. On
the reversec side of this record difficult
letters such as C, Q, Y, etc, are picked out,
and they occur several times in succession;
then there follows a sentence very slowly
and deliberately, containing several letters
of the alphabet. The second disc contains
on onc side numbers, at a speed in the
neighborhood of about tem words per
minute, and on the other side, similar
matter which has been transmitted at a
g)egd approximately fifty per cent. faster.

wing to the possible regulation of the
speed in any standard talking machine, a
record whose normal velocity yields 10
words per minute. may be adjusted as to
speed so as to give any reproduction at a
speed of from 8 to 12 or 13 words per
minute,

Both sides of the third record contain
dummy messages properly numbered, timed
and counted exactly similar to those sent
between government or commercial stations
and to ships at sea.

Record No. 4 contains stock exchange
terms, fractions, etc. On the reverse side
of this record 1s found code words, ci-
phers, etc.,, normal transmission being at the
rate of 20 words per minute.

The fifth record contains a collection of
messages of varied degrees of difficulty,
such as are encountered in the course of
an ordinary day’s work, and, correspond-
ingly, the speed at which these are trans-
mitted is 25 words per minute, The re-
verse side of this record contains a mis-
cellaneous assortment of French, Spanish
and Italian messages in code, at a rate of
25 words per minute.

The sixth record is perhaps the most in-
teresting of the whole series and without
doubt the most valuable. This remarkable
record contains signals sent out by two
distinetly different transmitters on slightly
different notes. The home student who
has not had access to a wireless installa-
tion will now be in a position to hear just
what signals sound like when “jammed”
and will at the same time be given ex-
ceedingly favorable preparatory instruc-
tions for the time when he takes up his
duties on board ship, This “jamming”
record contains on one side “press,” trans-
mitted at a normal speed of 25 words per
minute, and “jammed” or interfered with
by similar matter transmitted at a slightly
lower speed. On the reverse side there is
given mixed messages at the rate of 25
words per minute, also “jammed.” A
student can gain a large amount of
practice with this one record, as it often
becomes necessary for an operator to read
a note through considerable interference
of static and one or more neighboring sta-
tions which endeavor to deluge him with
a multifarious accumulation of dots and
dashes, with a few splashes of static
thrown in for good measure,
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High Speed Radio Telegraphy

rapid transmission system for radio
telegraphy was that made by the
Poulsen Wireless Telephone and Telegraph

THE first attempt toward perfecting a

g ronsmiier .
figd |39
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Automatic Transmitter for Undamped Wave
tation.
Company of San Fraucisco, California. In
June, 1910, the company erccted two ex-
perimental stations, one at Sacramento and
the other at Stockton. These stations were
erected for both radio telephone and tele-
graph work and were especially located at
these points so that atmospheric interfer-
ence would be minimized so far as possible.

The initial- high speed radio telegraphic
system was msta!lcd and supervised by Mr.
Schow of Copenhagen, Denmark, with Mr.
V. Poulsen as chief engineer. The stations
were in charge of Mr. Albertus and Mr:
Jensen, both of Denmark.

The first system triecd out employed a
tape transmitter, as shown in Fig. 1. The
tape consisied of a perforated sheet of pa-
per containing the (code) message and this
was passed betwcen two contacts, onc of
which was a roller, as perceived. The tape
and the two contacts operated a relay, which
in turn controlled the antenna wavelength.
At the other end the receptor consisted of
a standard form of circuit, in which the
telephone circuit was linked to a fine gold
wire A-B, Fig. 2. This was ahout four
tnches long and had a resistance of about
360 ohms. The wire was placed between
the poles of a powerful electro-magnet NS,
which were excited by 110 volts D.C. A
condensing lens P was placed on one side
of the gold wire, while in front of it was
mounted a Nernst lamp L. The light de-
veloped by this lamp was focused on the
wire. The light passing through the micro-
scope indicated was caused to fall upon a
moving photo filim, as depicted at the right.
It is then obvious that if the gold wire is
made to vibrate it will cause the continuous
ray of light to oscillate and thus a wavy
image or line will be photographed on the
film. The film, which moves continuously,
passes through a developing and fixing
chamber,

A great deal of cxperimental work has
been conducted on this system, but it finally
proved unsuccessful. The first defect that
had to be eliminated was that of the break-
ing of the fine gold wire and the second
was that the signals were not clearly re-
corded on the moving film. This latter was
overcome by placing a small slit about
1/32"x14” Yefore the fitm, so that the light
received by it would be equally distriluted.
The other defect which had to he remedied
was that of the detector. The first detector
utilized was that ha\ ing graphite in contact
with galena. It is obvious from this de-
scription that any direct current impulse
through the crystal detector would cause
the gold wire to be attracted by the electro-
magnet poles,

After extensive trials and research along
this line, the experiments proved total fail-

By C. V. Logwood

ures, Lut the ohject was not entirely aban-
doned. Mr. Christensen of Copenhagen,
noting the difficulties which were observed
in the previous experiments, began to work
on the problem, but after trying for a year
without results, he decided to give some
other cngineer a chauce to develop a high
speed telegraphic instrument and finatly Mr.
Llwell, Chief Engincer, assigned the author
the task of solving this interesting problen.

Complete installations were made at Los
Angeles and San Francisco, using the last
mxproved type of rapid transmitters and
receivers. After six weeks of constant, la-
borious work it was demonstrated that the
system was a complete failurc.

The author had previously made some
promising experiments with the telegra-
phone and mmophomc relay, which had all
the “ear-marks” of a new system. The fol-
lowing scheme was installed by Dr. De For-
est and myself. At first a Wheatstone
transmitter was employed for translating
the perforated paper strip containing the
(code) message into dots and dashes. It
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Photographic Scheme of Recording Radio Mes~
sages.

consisted of a circular, toothed metallic
wheel, as perceived at VW, Fig. 3, which re-
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Perforated Paper Tape Used for Rapid Transe
mission of Radio Arc Signals.

volved by means of a motor. Upon the
surface of the wleel was placed a strip of
paper. A fine brush contact B was then
placed on top of the paper strip so that it
made contact with the metallic wheel WV,
when a punched mark in the paper was un-
der the brush contact B. The Wheatstone
transmitter was connected to the relay, as
indicated. Now it is quite evident that
whenever the strip of paper traveled across
the wheel that it would automatically op-
erate the relay. The first problem encoun-
tered in this work was that of finding a
propcr telegraph relay, which would han-
dle heavy currents at high speed. At last
this was overcome by makmg a powerful,
stocky key; one which would act instantly
and at the same time withstand heavy am-
perages.

When the transmitter was finally per-

www.americanradiohistorv.com

<

fected our minds turned to the development
of a receiver which would record the high
speed “incoming” signals, The problem wa:
eventually solved Dby employing a tikker
of my rotary type, to break up the sus-
tained waves and then lead them to a three-
step audion amplificr; a two-step one of the
same type is dqncte(l at Fig. 4. The highiy
amplified signals were¢ then brought to a
single seusitive receiver R, This was ar-
ranged against a microphonic transmitter
M, the diafram of which was tuned to the
receiver’s diafram, and thus the greatest
amount of sensitiveness was obtained. The
microphone was connected in series with a
battery and a small telephone induction coil
C, Fig. 4, the secondary of which was linked
to a tclegraphone

Owing to the coarse sounds produced by
the tikker, it was impossible to receive sig-
nals having a speed greater than seventy-
five words per minute. This was due to the
following reasons: the signals coming in at
seventy-nve words per minute could be
readily recorded on the moving steel wire
of the telegraphone, but in order to repro-
duce them at normal (thirty or thirty-five
words per minute} speed, it was necessary
to run the steel wire slowly and in doing
so the tone of the signals was not very clear.
This resulted from the harsh sounds de-
veloped in the telegraphone receiver due to
the slow speed of the moving stcel wire.
However, this was readily ehminated by
employing a higher pitch than the tikker's
“paper-tearing” note. The Federal Tele-
graph Company has operated successfully
with this system for a whole season, but sig-
nals were transmitted at somewhat slower
speed than seventy-five words per minute.
Finally it was abandoned as this company
installed several duplicate stations.

Apparatus for use in rapid radio trans-
mitters and receivers are still in their in-
fancy and there is a wide field of research
for those who are interested in the commer-
cial end of radio telegraphy, as it is patent
that a great deal of money can be saved if
an all around, thoroughly reliable system
can be evolved.

WIRELESS GIVES BEARINGS.

A Bellini Tosi direction finder has heen
installed at the naval radio station at North
Truro on Cape Cod. With it the bearings
of a ship from the station can be ascer-
tained by the radio waves and the direc-
tion can he found, affording a new aid to
navigators in determining their position.
In tests the direction finder has beent found
correct within about two degrees.

All merchant ships with wireless are re-
quested by the Government to aid in the
experiments whenever within range of the
station by requesting their hearings from
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the station and stating how such bhearings
check with the ship’s ohservation.
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HOOK-UP FOR UNDAMPED AND
DAMPED OSCILLATIONS.
With this hook-up the writer has leen
able to copy Germany, and Ionoluly, using

an antenna of two wires 165 feet long
and 50 fect high.

THE ELECTRICAL EXPERIMENTER

and wound with No. 28 S.C.C. wire.

When switch No. 1 is thrown to the left
and coils L-7 and L-10 cut out of circuit,
amateur srgnals are picked up immediately.

It is quite simple with this hook-up to

June, 1916

A GOCD EMERGENCY AERIAL.

During a recent storm my aerial blew
down and on account of the condition of
the weather it was impqssible for me to
go up on the roof and repair it. So I de-
vised the following

All contacts for
plugs are spaced
three inches apart

except 1 and 2,
which are spaced
two inches from
each other in order
that the variometer
may be cither cut
out of the circuit lt
or left in (for the
short wave lengths).
The inductance coil
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L-10 is 28 inches
long and 534 inches
in diameter, wound
with No. 28 S.C.C.
wire. The coil L-9
is 5% inches in di-
ameter and 7 inches
long, wound with
No. 24 S.CC. wire.
The coil L-8 is also
7 inches long and S
inches in diameter.
It is wound with
the same wire as
coil L-9. Coil L-7
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antenna  and was
agreeably surprised
at the good results
obtained.

I had in my cel-
lar four feet of
cardboard tulbing
measuring about
four inches in
diameter. 1 wound
this with No. 18
hare copper wire
(in the same man-
ner as you wind an
ordinary tuning
coil). Having fin-
ished this I lined
the bottom with the
remains of an old
hot water bag. The
hottom was lined
with the rubber so
as not to be ground-

Short wave maicive coupled
runer 1500 rnerers

ed when it was in-
serted over the top
of the iron waste
pipe, but with .a lit-
tle care this may be

@

is 29 iuches long by
534 inches in diam-
eter, wound with No. 28 S.C.C. wirc.

The primary wmding of L-3 is 6 inches
in diameter and 14 inches long, wound with
No. 24 5.CC. wire, and the secondarv L-4
is 16 mches 10ng by 5 inches in dlamcter

{Hook-Up for Receiving Either Damped or Undamped Waves with a Single Audion.

change from the short to the long wave
lengths, and moreover, but one audion de-
tector is neccssary to gain all the rcsults

here enumerated.
Contributed by HARRY Y. HIGGS, R.E.

electricians. The advancement is rapid.
All men who cnlist for this work arc sent
to the navy school for six months and are
paid while under instruction.

EMERGENCY TELEPHONE HEAD-
BAND.

This headband, while easily made, is as
serviceahle as those which are more elah-
orate. It is very easv to adjust and can be
used in an emergency to good advantage.

A and A’ are 12-inch Meccano strips,
B3 and 1¥ are 2!%-inch strips and C and C’
arc G-inch ones. Bolts and nuts D, E and
} are the regular Meccano bolts.

First bend the pieces A and A’ as shown.
Then bend C and C', also B and B', about
Y2 inch from the end. Put the pieces to-
gether as shown in the illustration. At D
and I place a few small washers and clamp
two nuts together so as to make these
points readily movalle. LE and E are small
bolts filed down to fit the recess in the re-
ceiver shell. The whole band may be en-
ameled black or covered with leather after
the adjustments have been made to give it

A *Meccano®

a good appearance. To adjust. change the
position of 1. This hecadband is of the
usual standard tyvoe. Contributed by

: CECIL H. OSTERMERER.

Headband for Your Reccivers.

Our navy  needs wireless operators and ~ POCKET RADIO RECEPTOR WITH

60 MILE RANGE.
This is a real pocket receiving set; onc
that actually “reccives.” Using a 80-foot
aerial, stations 60 miles distant have been
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Diagram for Pocket Radio Sct.

heard, while by using gas pipes, beds, etc.,
amateurs withm two and three miles are
easily read.

The set consists of loose coupler with
taps, condenser, dctector and ‘phones, The
tuning system is all attached inside and
outside of an empty wireless receiver from
which the magnets have heen removed. The
loose coupler consists of a primary coil
(staggered winding) of 150 turns of No.
30 copper wire wound so as to fit tightly
inside the empty receiver. TFive taps of 30
turns each are taken off and brought to

the midget switch points on the back of .

the 'phone case. The secondary contains
50 turns of No. 30 wire, with no taps, and
fits inside the primary. The condenser fits
inside the case also and consists of 36
square inches of tinfoil separated by paper
and folded to fit the 'phone.

The detector is novel and consists of a
fixed silicon element. That is, a piece of
silicon about % inch in diameter is ground
flat on two opposite sides and clamped he-
tween two rods held by two binding posts.
Over the crystal and the rods is placed a
cardboard tube. Sce illustration. Con-
trary to general opinion, silicon is sensitive
and used in this manner is permanent.

Through the two holes in the side of the
'phone two conductor cords are brought.
One twin cord connects to the aerial and
ground and the other to a head ’phone.

www.americanradiohistorv.com

dispensed with. Af-
ter exploring the
roof for a suitable place 1 espied an old
waste pipe. After placing the coil over it
1 connected it to my lead-in and was
astonished to hear “Arlington” (NAA) as
well as with my regular aerial which was
one hundred and ten feet long.
Contributed by
ANDREW V. j. GALLAGHER.

LONG WAVES WITHOUT A
LOADING COIL.

Any one possessing a loosc-coupler may
licar stations whos¢ wave lengths are he-
yond the normal range of his tuner by
connecting the primary and the secondary
of the loose-coupler in series, leaving the
closed circuit counections unchanged. Of
course a certain amount of selectivity is
sacrificed by this arrangement, hut a loose-
coupler connected in this way is more sclect-
ive than a long wave tuning coil and cheap-
cr than a receiving transformer plus a
loading coil. With this connection the
writer has been able to hring Wellfleet in
very loudly on his receiving transformer.

Contnbute(] by THOMAS T. HOOPER.

7lms the ¢ romp(t-ie set consisis of two
‘phones, one containing the tuning appa-
raius and the other being used over the car
in the usual manner.

First connect all the leads of the coils,
taps and condenser. Then put the coils in

ﬂerfor

Extremely Compact Pocket Radio Receptor.

place and, lastly, the condenser. Screw the
cap and diaphragm on to hold the “in-
nards” in place. Wire as per hook-up and
connect cords as indicated.

Contributed by EARL H. SWANSON.

g —
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A GOOD “TAP” SWITCH
ARRANGEMENT.
One of the principal difficultfes in con-
structing a good tuner, switch panel or

-
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Efficicnt Design of Loose Coupler Switch.

Soring

7o fit groove m rod

other picce of clectrical apparatus requir-
ing a multiple point switch is to mount the
knob on the shaft, and the shaft on the
panel in a satisfactory manner. The shaft
should be rigid and true, and yet turn
freely.

The accompanying illustration shows the
method evolved by the writer after consid-
erable experiment, and adopted as the most
satisfactory, and at the same time exceed-
ingly simple to construct,

The knob shown at C is best made of
Bakelite, hard rubber or black fiber. A hole
is drilled nearly through from the under
side with a onc-quarter inch tap drill, and
then tapped as deep as a plug or botioming
tap will go. A thin lock nut is made, as
shown at B. A ipiece of one-quarter inch
brass rod is threaded, as indicated, and cut
off to the right length, which is determined
by the size of the Snstrument and the taste
of the builder, Close to the lower end a
groove is turned or ﬁch aroungd the rod
for the spring to fit in. This rod is held
on the panel by means of the tube A. This
may be a piece of threc-eighths brass or
tiber tubing with a quarter-inch hole, or
may be a piece of the same size material
with the hole drilled. This tube should be
a tight fit for the hole in the panel, and the
inside of the hole in the panel should be
well soaked with glue before driving in the
tube,

The spring, as shown in the insert, has
a fork formed on one end to fit the slot,
and is bent to pull in on the rod. The
spring is fastened to the inside of the
panel by screws, as shown, and the con-
necting wire is best soldered to it.

Contributed by C. S. ROBINSON.

IMPROVING THE SINGLE WIRE
AERIAL.

I have found that when using a single
wire aerial about two or three hundred feet
long, the sending range is increased by sus-
pending as many wires as possible from
the single horizontal wire. These vertical

Siigle wire anfennd ,

We?'y/)/ts ~

Improving the Single Wire Antenna.

wires may be slid along the horizontal wire
by aitaching small weights to the ends as

shown in the sketch.
Contributed by  J. W. HALLIGAN.

THE ELECTRICAL EXPERIMENTER

A HIGH-VOLTAGE BATTERY FOR
AUDIONS

The average high-voltage battery for the
audion detector or amplifier consists of
either {lashlight bhatteries or dry cells.

The Dbattery here described is a good
deal cheaper than either of the above and,
what 1s more, most any experimenter can
readily make one.

First huy enough raw copper and zinc
(any gauge will do) to make between 25
and 6V pieces of both copper and zing,
each 1% inches by 34 inch. The same
number of sheets of the same size should
be made out of common white blot-
ting paper. The base should now be made
of fiber, and fiber Llocks should be made
{(B-1 aud B-2), so that when fastened with
screws near the top of the bare the copper,
blotter and zinc couples will just fit in be-
tween them. The tighter they are the bet-
ter. The galvanic cwn]es should now be
put in pIace in this order : zinc, llotter, cop-
per; zinc, hlotter, copper, and so on until
they are all fitted in place. Each couple
ylel(ls ahout one volt., The voltage control
knob should be mounted at the bottom of
the hase and a narrow, tapering, knife-
edge switch blade attached to same. Five
cents’ worth of 10 per cent. solution of sul-
phuric acid should be obtained and applied
to the Dblotters with a medicine dropper.
The switch blade should only touch one
element at a time.

An interesting experiment may be made
by getting your friend to put the wires

Q)

Copper-zinc High Voltage Battery for Audions.

from the two binding posts on nis tongue
and then quickly turning the control switch
on. He won't get hurt, but he will be con-

siderably surprised.
Contributed by FRANCIS R, PRAY.

HOW TO FILE COPPER.

Mechanics are frequentiy called upon to
file copper conncctions, in wiring switch-
boards particularly. \When using a file on
copper the teeth easily become filled or
choked, making the file ineffective in a
short time. There are two ways of pre-
venting this, says Robert Oster in Elec. Re-
view and IWestern Electrician. One is by
using a little chalk on the file teeth; this
prevents the copper filings from adhering
and choking up the t>eth. Another method
is to use backward strokes of the file for
the finishing touches.

If you expect to keep the wire on your
tuning coil tight, place it away from the
rudiators. Heat stretches the wire.

AN OIL-BREAK KEY.

Herewith is an illustration of a key that
is very useful for wireless work, and one
that can be used with sets of one kilowatt
capacity, When the common wireless key
gets red hot at the contact points this can
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be done away with hy having the contacts
immersed in oil (paraffin or transil oil)
I hope this may help some amateurs who
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Oit-break Radio Key.
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are having trouble in keeping good con-
tacts on thei keys,
JAMES R. ALLEN.

Contributed by
WHAT A SPIRAL AERIAL CAN DO,

Regarding spiral inside aerials, I am sure
there are quite a few amateurs whe would
like to own a receiving set, but hesitate be-
cause they do not like to erect an outside
aerial, and I am certain that if the follow-
ing directions are carried out successful
reception will be accomplished :

The aerial is composcd of about two
pounds of No. 14 “Antenium” or other
wire stretched along a piece of rope in a
coil about 14 inches in diameter and the
turns spaced about 3% or 4 inches apart.
The rope is insulated at each end with a
porcelain cleat and also supported in the
center in the same way.

It can be located in the garret of any
wood or hrick dwelling, provided the roof
is not tin and the lead-in wire runs on
porcelain knobs to any part of the house;
of course running this wire in as straight
a line as possible.

The antenna should be at least 25 feet
high and 50 feet long. All dimensions given
herewith are the same as those used by the
author, and with a threc slide tuning coil
3.000-ohm head set, fixed condenser, vari-
able condenser, gAIcna detector, and load-
ing coil Arlington can be copicd every
mfrht during the favorable months of the
vear, as well as all the commercial and
amateur stations in and about Detroit at

all times.
Contributed by  H. P. HARDESTY.

VARIABLE INDUCTANCE FOR
TRANSFORMERS.

The drawing herewith and the descrip-
tion which follows is of a variable induct-
ance to lLe used in transformer circuits,
etc. Wind around a l-inch square bhrass
tube, 6 inches long, about 100 turns of
No. 14 D, C. €. wire. Fasten this to a
wood base and then construct a laminatec
sheet iron core that will slide in and out
of the brass tube. The iron laminations
may be riveted to form a compact core.

Finely Adjustable “Choker’’ for Transformer.

This can e done by hand or by means of
a screw for fine regulation.

Contributed by
(.l[ A\SE HUTCHINSON.
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A Practical Portable Wireless Set

gressive radio amateur is making
ready for experiments with portable
couipment. Unfortunately, too many sets
are made of extra, or discarded instru-
ments. For this reason, the results which

NO\V that summer is in sight, the pro-

By Milton B. Sleeper

needed. A Duzzer and battery are mounted
beneath the panel, Fig. 2. A fixed con-
denser is fastened inside at the hack.

The left hand panel c¢ rries the spark-
gap, G, primary circuit ammeter, H,
change-over switch, I, antenna and ground

connections, J, while the vibra-

= tor of the spark coil, K, pro-
trudes into the compartment
allowed for the phones. 1In
the case are the batteries and
sending condenser. If it is de-
sired, an auxiliary battery inay
Le connected to the binding-
posts L.

The wooden frame upon
which the panels are fastened,
is made of pine or white wood.
When this set was Dbuilt the
pieces were cut from one long
strip, 4 inches wide and 3g-inch
thick. TIig. 2 gives the length
of the pieces.

Although binding-posts are
provided at the left of the
sending panel, Fig. 1, for the
connection of an extra battery,
a space is provided in the case
sufficient for holding 6 flash-
light batterys of 4%4 volts each.
These when connected in paral-
lel have sufficient power to op-
erate the spark-coil for a con-
siderable length of time. It is
more satisfactory, however, to
carry a Separate lLattery hox
holding 6 large-size dry cells.
The ammeter 1§ to register the
current supply in the primary
circuit and is always connected

Fig. 1, Appearance of Completed Radio Sending and Receiving
Has Rececived 300 Miles and

Set. Sending Range 3 o § Miles,
is Capable of Much Finer Work.,

many experimenters have ohtained were far
from satisfactory. \lthough it is possible
to receive a consideralile distance with sun-
ply a pair of receivers and a detector, with
a large acrial, practical work with portable
apparatus requires a set of high cfficiency.
At the same time, the outfit must be simple,
to e compact and easily carried, The set
described in this article was designed for
use with a single wire acrial, 130 to 200
fcet long, 20 feet high at each end. This
aerial will not emit a wave of 200 meters.
but the spark-coil is so small that it will
comply with the law. The complete ap-
paratus, including the battery and carrying-
case. weighs only fourteen pounds.
Sending Set. The general dimensions of
the carrving case may vary slightly, but this
set is designed for a standard size suit
case, the cost of which is only $3.00. Tig.
1 gives a general idea of the appearance of
the completed outtit. On the panel at the
right are mounted the controls for the re-
ceiving instrument and the sending key.
In Fig. 2, A is a galena detector: B, B
the primary switches; C, the secondary
switch: D. the buzzer-test switch; E, the
variable condenser, and . F, the binding
posts for two pairs of receivers. As will
be explained later. no coupling variation is

in series with the hattery and
coil. For convenience, the send-
ing key is mounted at the right.
It may be necessary to shorten
the lever, but this really um-
proves the action of the key.

A code chart, list of abbreviations, or any
necessary information can he fastened to
the cover. There is room enough to lay
a pad of paper on the top when the
case is closed.

In communicating up to one mile, a half-
inch coil is large enough. The coil used
with this set is of the Bull Dog type. This
is most convenient, as the tube enclosing
the coil can be inserted through a hole in
the wooden case. This leaves the vibrator
screw where it can be easily adjusted.

A plate-glass condenser, C, connected in
shunt to the coil, Fig. 3, greatly incrcases
the sending range. Four glass plates,
5x314 inches are needed. The three tin-foil
plates are 4x214 inches. Small wooden
strips, %4x%4 inches hold the condenser in
place. It improves the insulating qualities
to coat the comnlete condenser with wax.

The spark-gap, G, is of the conventional
type. A taread in the front binding-post
makes the adjustment finer than when the
movable electrode simply slides in and out.
Ordinarily, the gap is not more than 1/32
inch long, as the condenser and the con-
nection of the aerial and ground greatly
reduce the usual ¥2-inch spark developed hy
the coil.

All wiring, both for the sending and re-
ceiving instruments must be of rubber-cov-
ered, high-tension cable, to prevent any
sparking, due to the small spacing between
the wires in the case. A relay, in series
with the battery circuit can be used to dis-
connect the receiving instruments while
sending. This requires an anchor gap in
the ground lead. A double-pole, double~
throw switch, Fig. 1, is more satisfactory,
however. A hard rubber auxiliary base
was used with this set, although it is not
necessary.

Recervtug Set. The most unusual part of
the receiving apparatus is the loose-coup-
ler. No vanation in the coupling is pro-
vided. The tumng, however, is extremely

v?
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Layout of Sending and Receiving Apparatus to Fit Into Small Suit Case.
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sharp, while the signals are mich louder
than with an ordinary receiving transform-
er. Unlike most loose-couplers, the prim-
ary coil is on the inside. This is composed
of a single layer of No. 26 single cotton-
covered wire, wound on a tube 5 inches
long by 3 inches in diameter. TFourteen
taps arc taken off, beginning at the left,
every fourteen turns. Then seven taps are
taken every two turns. All wires go to the
inside of the coil, through small holes in
the tube. Antenna and ground counections
are made to the switch blades.

THE ELECTRICAL EXPERIMENTER

?asily adjusted, and does not jar out quick-

Some form of fixed condenser. fastened
inside the case, must be connecled across
the receiver binding posts. Connections are
provided for two pairs of phones. For only
one pair, connections are made to the out-
side posts.

g, 5 shows the buzzer test. A flash-
light battery, held by two screws under the
spring contacts, supplies current for the buz-
zer. \ high pitch is most easily obtained
by gluing a sliver of wood under the con-

Spk Coit

/

Fg. 4

Buzzer rest
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Wiring Diagram and Buzzer Test Arrangement in Portable Radio Set

A laver of writing paper or empire cloth,
over the primary winding, separates it from
the secondary. The same size wire is used
for hoth coils. This may scem unadvis-
able, if the two circuits are to be brought
to resonance. As a matter of fact, the var-
iable condenser in shunt with the secondary
makes up for the capacity added to the
primary Dy the antenna. Only five taps are
taken from the outer coil: sharp tuning is
made possible by the variable capacity. A
layer of heavy empire cloth over the coil
protects the wire from rublbing against the
connections and carrying-case. In the
photograph, the upper left-hand switches are
for the primn.ry, while the right-hand switch
is for the secondary.

Fig. 4 shows a new mecthod of fastening
the wires in a simple way, to prevent the
connections from being twisted off by the
constant turning of the handles. The wire
is formed into a loop to fit around tie
shaft. Over this a riece of spring brass,
bent in the shape of a bow, is placed. This
spring serves the purpose of holding the
contact against the switch points, and of
protecting the conncction. Two washers,
under the nuts, make the action smoother.
Fig. 2 gives the dimensions for the switches.

A rotary variable condenser gives the
close tuning adjustment of the secondarv
circuit. This is an ordinary 43 plate type,
with the case removed. A hole in the hard
rubber panel adimits the plates; the instru-
ment is held by machine screws from be-
neath. The tuning is so sharp that a slight
variation of the capacity will bring a sta-
tion in or out.

The detector used with this set is ex-
tremely stmple, although a.., type can be
used. It consists only of an adjusting
handle, held in a binding post. At the end
of the shaft a fine piece of phosphor bronze
wire is clamped by two nuts. The detector
cup, holding a piece of “Radiocite” rotates
in a trough-shaped slide. This detector is

tact of the armature The two-point switch
controls the huzzer-operation.
OPERATION.

1f a battery is put in the case, it is only
necessary to carry, exclusive of the set, two
hundred feet of aerial wire and some form
of ground connection. An excellent coun-
terpoise consists of ten wires, twenty feet
fonz, fastened together so that they can be
extended radia..y. The ground connection is
taken from the center. If the set is used on
moist carth, however, an iron rod, driven
three feet into the ground, will be satis-
factorv. A reel c¢an he used to hold the
two hundred feet of aerial wire and the
counterpoise. If possible, the aerial should
be stretched between trecs: poles are awk-
ward to carrv. With a two hundred foot
acrial, twenty feet high, the government sta-
tion at Radia, Va, was casily copied from
New York City, a distance of 275 miles.
Longer distances, however, can be covered.
The one-half inch < rk coil is large enough
to send two miles, or even five to ten miles
if an audion detector is used at the other
station. The weight of the set, fourteen
pounds, makes the set extremely portable.
The cost of the entire outht was only fifteen
dollars, low enough to bring it within the
reach of every wireless cluly and Bov Scout
troop. Even though the set requires a little
careful workmanship, it is far more prac-
tical than the little pocket sets, of which ex-
perimenters are so fond.

(Editor's Note: ¢ will be glad to fur-
nish auny cxperimenters or wireless clubs
with the names of the manufacturers of the
individual or complete apparatus.]

If you have made any really new appa-
ratus, photograph it and send us a descrip-
tion. It will pay you.

HOW TO REMEMBER OHM'S LAW,

Texthooks state that clectromotive force
(or volts) designated by the symbol L,
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divided by resistance (R) equals current in
amperes ([); electromotive force divided
by current gives the resistance, and resist-
ance multiplied by current shows the elec-
tromotive force traversing a circuit. So
simple, says R. M. Telschow, in Telegraph
and Telephone Age, yet so elusive to all
students.  Science is built around exact for-
mulas and processes, and you can scarcely
hope to lay the foundation of a successful
carcer Iy haphazard methods. So you start
all over again, and deepen the furrows made
in your fertile brain area by previous efforts.

It may be that the writer is a natural dul-
lard, for these initial principles proved very
elusive. Finally, however, the unwilling
factors were successfully harnessed, and
the trite word *“[Erie” proved the happy
mediwmn.

Henceforth E—R=[, -E+~[=R and
RXI=E was simply a matter of men-
tally looking at the magic word “ERIE.”
Reading it E+~R=J gave me formula num-
Ler one: backwards, E-~I=RF; and for-
ever unforgettable was the multiplication
of the central letters R and I whosc prod-
nict was the E on ecither side of the multi-
plied factors. Thus, doubt departed for-
ever with the introduction of the “FErie”
short cut. Truly a case of “multum in
parvo.”

EXPERIMENTAL CHEMISTRY.
(Continued from page 110)

THE METRIC SYSTEM.
How the table is made up:

Divide a meter into ten enual parts.
parts is a DECIMETER.

If a decimeter is divided into ten equal parts, each
one of these parts is one CENTIMETER.

If a centimeter is divided into ten equal parts, each
one of these patts will represent one MILLIMETER.

Ten METERS make one DEKAMETER.

Ten DEKAMETERS make one HECTOMETER.

Ten HECTOMETERS make one KILOMETER.

Ten KILOMETERS make one MYRIAMETER.

TABLE

One of these

10 Millimeters  (m.m.}(surface) 1 Centimeter (c. m.
10 Milligrams  (m. g.} {weight) 1 Centigram (c. g.
10 Milliliters (m. 1) (liquid) 1 Centiliter (c. 1
10 Centimeters {(c. m.} 1 Decimeter {(d.m.}
10 Centigrams  (¢. g.} 1 Decigram (d. g.)
10 Centiliters {c. 1) 1t Deciliter d. 1)
10 Decimeters  (d. m.} 1 Meter (M)
10 Decigrams  (d. g} 1 Gram (G)
10 Deciliters d 1) 1 Liter L)
10 Meters on 1 Dekameter (D.m.)
10 Grams {G) 1 Dekagram (D. g.)
10 Liters (L) 1 Dekaliter b. 1)
10 Dekameters  (D.m.} 1 Hektometer (H.m.)
10 Dekagrams  (D. g2} 1 Hektogram (H. g.)
10 Dekaliters (D. 1) 1 Hektoliter (H. 1)
10 Hektometers (H.m.) 1 Kilometer (K.m)
10 Hektograms (1. g.) 1 Kilogram (K. g.)
10 Hektoliters (1. 1) 1 Kiloliter (K. 1)
10 Kilometers  (K.m.) 1 Myriameter (M.m.)
10 Kilograms (K. g) 1 Myriagram (M. g.)
10 Kiloliters (K. 1) 1 Myrialiter (dI. 1)
USEFUL METRIC TABLES
1 inch equals 2.54 centimeters

(Approx. 2.5 c.m.}
@ 0.3937 inch
{Approx. 0.4 inch)

1 Centimeter

1 liter “ 1.000 cubic centimeters
1 liter “ 0.2642 gallon

1 liter * 1.057 quarts

1 pint = 0.473 liter

1 quart - 0.946 liter

1 fluid ounce ” 29.57 cubic centimeters
1 fluid dram " 3.7 cubic centimeters

The gram Is the unit of 1 cubic centimeter of water
at 4 degrees Centigrade.

1 gram eauals 0.035 ounces
(Avoirdupois)

1 gram - 15.43 grains

1 ounce - 28.35 grams

1 kilogram . 1,000 grains

1 kilogram - 2.2 pounds

1 Metric ton = 1.000 kilograms

1 Metric ton - 2,205 pounds

In our July issue Mr. 1l'isdon will give
ws chemical definitions and he will sho
ws howv to perform simple chemical cxperis
ments—Editor,
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AN ELECTRIC PUP THAT HEEDS
YOUR CALL.

Here is an electric pup that will surely
interest cvery electrical experimenter, not
to mention his small brother or sister, as
well as the rest of the family. All you
have to do to call out his “reverence, the
pup” from his kennel is to speak to him
or blow a whistle. Electricity serves as
the modus operandi. The pup himself is

This Electric “Pup’ Comes Forth at Your Call.

about 4 to 5 inches long and about 3 inches
high, being cut from wood on somewhat

» of a Cubist pattern. This wooden dog is
made so as to slide along the tloor of the
kennel and out of the opening in the front
of same,

The electrical apparatus operating this
remarkable “hound” is perceived at A, B,
C and D (Fig 1). A is a small clectro-
magnet about the size of an ordinary 75-
ohm telephone receiver spool and woumd full
of No. 26 insulated copper magnet wire. This
is secured to the back of the coop by meaus
of a screw fitted into the iron yoke of
same, as indicated more in detail at Fig.
3. A rather stiff iron or soft steel spring
D is supported on the tapered wooden
block 1). The position of this spring when
not lheld down by the clectro-magnet
is shown at Fig. 5, and, as becomes evident,
if released quickly so as to assume the
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Details of Electrical Apparatus Actuating the
Electric “Pup’ Outfit.

position there depicted it will propel the
pup forward and out of the kennel.

Below the block D is mounted a small
tin can, such as those used for shoe polish.
A hole is cut through the top to permit
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the entrance of a steel wire I. This wire
does not touch the tin box C at the low-
er extremity J, Fig. 4, where a small
graphite bob serves to hold it in very close
proximity to the diaphragm X, which is
at the same time the top of
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magnet, owing to the attraction exerted on
the iron plate, and the pendulum is thus
drawn to the limit of its swing. The flame
of a large Bunsen burner, or other source
of heat, is placed so as to entirely sur-

the box. A spring M helps to
release the iron armature B. In
the operation of the apparatus
all of the parts must be adjusted
carefully, so that the armature
will just hold against the electro-
magnet faces at A. A brass rivet
mountcd in the center of the disc
B helps to render the magnet
quick releasing,

A small flashlight battery
placed within the miniature dog-
house operates the device in good
fashion. Its action depends upon
the fact that when a cerlain
whistled note or voice sound im-
pinges against the diaphragm K
of the tin box C it causes same
to vibrate; in so doing it makes
and breaks the electric circuit as
outlined at I%ig. 5. The slight-
est variation in the strength of
the circuit causes the clectro-
magnet to release the spring B
which must be reset by hand.
The whole arrangement will
now be thoroughly understood.
It is best to have the diaphragm
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K tuned to some certain note
and use a whistle or pitch pipe
of this same note to call forth the pup from
his domicile. In most cases clapping the
hands once will bring him forth in a jiffy.

This “Wireless Pup” is now regularly
manufactured by an Eastern manufacturer.
A sample in possession of the editor works
so well that the pup will jump from the
kennel if a whistle 1s blown 15 feet away
from the pup.

A SMALL LEAD
STORAGE BATTERY.

A small lead storage Dhattery can be made
by putting two sheets of ordinary lead in
a glass battery jar containing a dilute so-
lution of sulphuric acid. To charge this
battery connect the lead plates in series
with an ammeter and a dry battery of
four cells, giving about six volts pres-
sure. While the current is passing, bubbles
of gases will rise from each plate. After
a few minutes, if the circuit is discon-
nected and the two wires attached to the
lead plates are touched to a voltmeter, the
meter will show a pressure of about two
volts. If these wires are then connected
in series with the ammeter and a small
electric bell, the bell will ring, and the de-
flection of the ammeter needle will show
the current to be passing in opposite di-
rection to that used in charging the bat-
tery. When lifted out of the solution after
charging the positive plate will be found
to be colored brown, duc to a coating of
tead peroxide, while the negative plate will
retain its usual gray color.

DEMONSTRATING EFFECT OF
HEAT ON MAGNETISM.

A mpaper presented before the Société de
Physique recently by M. Cotton cited the
rapid disappearance of the magnetism of
iron at a red heat, and he illustrated this
action by an experiment in which the cffect
was readily seen. A long aluminum tube
is arranged so as to swing freely from a
pivot support at the top end, and means
are provided to limit the swing by a stop
piece. At the lower end of the tube is a
curved platinum wire carrying a sheet-iron
plate at one end. The device is placed
near the poles of a strong magnet, so that
the tube or pendulum swings toward the
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Assembly of the Electric *‘Pup” in His Kennel.

round the iron plate when in this position,
and when the latter reaches a red heat it
loses its magnetic properties and ceases to
be attracted, so that the pendulum now
falls down to the zero position.

When the iron plate cools down it re-
sumes its magnetic properties and is again
attracted by the magnet, so that the plate
enters the flame and becomcs heated, and
so on. In this way the pendulum is made
to keep up a constant swing. On this prin-
ciple the loss of magnetism by heat can be
made the basis of a device which furnishes
motive power, though in a small amount in
the present case. It is an interesting ex-
periment and upon such apparently non-
important physical effects our whole elee-
trical industry and science is based.

Pivor

Demonstrating the Effect of Heat on Magnet-
ized lron.

An electric light is now made small
enough to be attached to the ordinary dry
battery cell. It will give a strong beam of
light for several hours.

+
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MAKING A MOVING COIL RELAY.

Many experimenters arc in neced of a
very sensitive relay; onc that is more re-
sponsive than the polarized type. The com-
meraal instrument is beyond the means of

Sensitive Relay Constructed from Moving Coil
ype Measuring Instrument,

the average cxperimenter, financially and
mcchanically.

Anyone having a moving coil type of
Weston voltmeter or ammeter can make a
very sensitive instrunent. This instrument
compares very favorably with high-resist-
ance telephone receivers for detecting small
currents,

The instrument shown in the picturc gave
a large deflection on .2 milliamperes. An
old dry cell whose EM.F. was about 1 volt
(as it was polarized), opcrated the relay
through more than 5,000 ohms resistance.

The case and scale should be removed
from the meter and a suitable hardwood
base prepared, with holes bored to corre-
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Details of Moving Coil Relay.

spond with the holes in the casting which
supports the magnet and the moving coil.
The general make-up is shown in the
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photo and Fig. 1; R is the hard rubber or
hber base to support the contacts, about
2Y% by 1% inches and % inch thick. A and
B are the hinding posts for the line circuit.
C and ) are for the local circuit. Rolt I
1s to secure the stop arm H, and I¥ is to
secure the support G, The binding post 1>
secures the contact arm J. The holes for
the machine screws X and Y should be
drilled 10 correspond with holes in the up-
right portion of the casting. The material
‘for the arms J and 11 should be about No,
20 B. and S. gauge sheet brass. The angle
at which the arms arc bent is dependent
upon the posiion of the moving arm at its
neutral poing.

At the extremities of the contact arm and
stop, hrass machine screws arc placed. As
it is difhcult to thread the thin brass to
fasten the screws to, the nuts F. and L are
soldered to the outside of the arms. The
other two mts are used to make the screws
more sccure, A silver or platinum contact
point Q) should be soldered to the screw as
shown. The other arm does not nced this,
as it 15 only used as a stop for the moving
contact arm.

The moving coil and arm are shown in
Fig 2. The arm proper Z is made of No,
24 spring brass wire. The arm is bent to
the shape illustrated to act as a balance.
This 1s necessary in any place subject to
vibration, etc., as on shiphoard. If it is to
be used in a quiet place the contact arm
could be extended straight out at a right
angle to the moving coil S and contacts
thusly arranged. There are two methods of
fastcpmg the contact arm shown to the
aluminum support V. Detail No. 2 is the
least difficult. The aluminum necdle was
cut off as shown. The brass arm is then
bound to it by fine thread and glued. In
Fig. 2 the needle was removed and brass
arm fitted into its place, but this is more
difficult.

The upright G, Fig. 1, is to support a fine
vhosphor bronze ribbon, which may be ob-
tained at an experimenters’ supply house.
Pliosphor bronze is used as it is pliable and
will not easily break. The ribbon is soldered
to the arm (; the other end is soldered to
the moving coil and in line with it. The
ribbon is used to ¢onvey the current from
the arm G to the contact arm Z. The silver
or platinum contact K* should be soldered
to the extremity of the arm on the side ad-
jacent to the permancnt contact (). Both
contacts should be filed paralle! and made
to line up nicely.

The counterweight U attached to the op-
posite end of the aluminum support V
should be adjusted to balance the arm. The
conncctions from the moving coil are taken
from the screws which support the upper
pivot bearing. The wires are then led to
the line binding posts A and B,

The experimenter now has a very sensi-
tive relay. If it is to be used for cohcrer
work an auxiliary resistance will be neccs-
sary in order to reduce the current through
the mnstrument, as it is necessary to use
only a small current in this case. The in-
strument should be mounted on a large
base and covered with some form of a case
to keep out dust and dampness.

Contributed by R. S. RYBERG.

HOW TO MAKE AN ELECTRO-
LYTIC RECTIFIER.

Many devices which will change alternat-
ing to direct current have been put on the
market, but probably none of them suits
the amateur as well as this one,

For the construction of such an instru-
ment four two-quart fruit jars with two
electrodes, onc of lead and one of alumi-
num, for each jar are required. Place the
electrodes in the jar, the immersed surface
of the aluminum being about one-half that
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ot the lead. To accomplish this, the lead
plate should be crimped as in Fig. I, In
‘each illustration the lead is indicated as L
and the alumimum as A. The solution con-
sists of :

Water, two quarts; sodium bicarbonate,

L

Improved Design for Electroly lic Rectifier.

two tablespoonfuls; alum, three tablespoon-
fuls.

Make the connections as shown in Fig. 2.
The alternating current comes in on the
wires as indicated and the direct current
is taken from the point shown in Fig. 2.

The capacity of this rectifier is from
thiree to five ampercs, which is sufficient for
charging storage battcrics, running a motor
or lighting small lamps.

Contributed by

ALENXANDER V., BOLLERER.

USING AN ARC TO MELT SOLDER.

The clectric arc, which is capable of pro-
ducing the most intense heat of any device
known to scicnce, practically speaking, can
be utilized very nicely for many every-day
requirements, as, for instance, in the melt-
ing of solder. The solder is placed in an
iron crucible resting upon a copper plate.
An arc lamp carbon is used for the upper
clectrode with which to draw the arc from
the solder, In series with this arrange-

/ov b.c. J
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Carbon rrom

Melting Solder with Electric Arc,

ment, there is placed a bank of lamps of
the same rating as that of the circuit sup-
plying the current. A water rheostat or
other resistance may be used in place of
the lamp bank if desired, says a writer in
the Electrical Review and Western Elec-
trician. Adter the arc is once struck the
carbon electrode is held a short distance
from the solder. The heat is so intense
that it will melt it in a very short time.
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LEYDEN JARS.

In the year 1745 Von Kleist tried to col-
lect electricity in a bottle of water by pass-
ing the current from his static machine
down through a nail thrust through the
cork of the bottle. He was indeed sur-
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one Levden Jar Condenser Details.

prised when he found that he had really
collected electricity in a bottle. This was
the first Leydcen jar, and from that time
it has been improved greatly. Below are
emunerated the qualities necessary in a
good Leyden jar and the bad qnalities in
some poorly constructed jars.

The first consideration is the glass. Tt
should be in the form of a wide-mouth jar
to permit the inside coating of foil to be
casily applied. The jar should be the
best, hard, thin, Bohemian glass, free from
lead, of uniform thickness, and also free
from air hubbles and imperfections. The
thinner the glass the greater the capacity,
but the easicr to puncture if overcharged.
Glass showing a tinge of red color should
be avoided, but glass with a fainf greenish
color makes excellent Leyden jars, \When
the jar is perfectly dry and cold. and is
briskly rubbed with a silk haundkerchief it
should then produce a distinct spark when
presenied to your finger. Jars that hold
this kind of electrification longest are most
desirable. Last of all, the glass jar should
ring clear and true when snapped with the
finger.

Although many adhesives are used to
hold the tinfoil to the glass, perhaps the
best of all is banana oil, which is used in
many gold paints. Shellac and thin glue
may also be used. The higher the foil
reaches toward the top of the jarthe greater
the capacity, and for wireless work the foil
may extend quite near to the top. How-
ever, the less the height of the foil the
longer it will hold the charge. When they
are used in counection with 2 static ma-
chine the best height for the foil is about
one-half the height of the jar. Foil should
be put on the 11151de first, as it is then
easier to see how smooth you are applying
it. It is a good plan to coat the upper
edge of the foil, both inside and out, with
a good coat of thin shellac to prevent
brush discharge,

The one place where a great many ama-
teurs lose efficiency is in the cover for the
jar. This had best be made of har# rub-
ber or fibre. although very dry wood,
heated well in an oven. and boiled in
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melted paraffin, is very satisfactory. The
design of the cover must be left to the in-
gemuity of the individual, as it differs wide-
ly with different kinds of jars.

The brass rod which goes through the
cover terminates on the inside with a chain
and on the outside, in a brass hall (solid or
hollow). The rod and ball should be per-
fectly smooth and polished to prevent the
charge escaping from protruding points, as
is its tendency.

Many amateurs do not know how to
charge a Leyden jar with a spark coil, so
that the jar will retain the charge. In or-
der to do this one high-tension terminal of
the spark coil must be directly counected
to the outside coating of the Levden jar
and sparks allowed to pass between the
other high-tension terminal of the spark
coil to the ball terminal of the jar. If the
sparks pass in a steady stream, inake the
gap a little longer until the sparks do not
pass very steadily, A little experimenting
will show the correct distance to obtaiu the
best results. The best and safest way to
discharge a Leyden jar is by means of a
dlsclnrger in the form of a wire loop hav-
ing ball terminals.

To charge a Levden jar to full capacity
by a static machine place the jar Sn oan
insulated base. Let the knob of the jar be
close enough to the prismme conductor of the
static machine to allow sparks to pass.
After working the static machine for a
time the sparks stop V’ow present your
finger to the outside of the jar and Sparks
\Vlll pass between your figer and the jar
and at the samne time more sparks will
pass between the. prime conductor of the
static machine and the knob of the jar. In
a short time no more sparks will pass either
between your finger and the outer coating
of the jar or between the knol and the
prime conductor of the static machine. The
Leyden jar is now fully charged and should
be” handled cautiously, as “the discharge
from a large, fully charged jar taken
through the body is not only very unpleas-
ant, but is often painful and Jdangerous.

Contributed by D, J. THOASON,

SOLVE THIS ELECTRICAL “PER-
PETUAL MOTION” PROBLEM
AND WIN A PRIZE,

To those sending in the most concise and
accurate statement as to why the electri-
cally operated clock described herewith will
or will not operate perpetually, we will give
one year's subscription free to The Electri-
cal Experimenter magazine,

The proposed electric clock has a regu-
lar swinging pendulum F, carrying a cross
arm or projection E, at its upper C\tremm
and at its lower end a permanent steel mag-
net A. Now suppose the clock is started
by giving the pendulum a push. When this
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Can This Electric Clock Work Forever?

action takes place, the magnet moving
through the hollow core of the solencid or
magnet winding B, produces a current
therein and this current acts upon two elec-

www.americanradiohistorv.com

June, 1916

USING GRAVITY BATTERIES TO
CHARGE STORAGE CELLS.

A convenient method of charging stor-

age cells with gravity batteries is out-

lined in the illustration herewith. A
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Scheme Utilizing Gravity Cells to Charge Storage
Battery.

change-over switch-board is shown, connect-

ing to both sets of batteries, so that when
the two switches are in one position, say
“charge,” the crow-foot cells will re-ener-
gize the storage Dbatteries. When the
switches are thrown in the position marked
“service,” the storage cells are connected
in series to the lamp circnit as perceived.
The storage cell connected across the
charging mains should be transposed with
the other cells periodically, as it will tend
to charge faster than the others and also
it will not discharge as fast as the rest, in
\n:w of the fact that the crow-foot cells
arc “floated” across the terminals of same.
The gravity cells yield about ,95 volt each
and for each storage cell under charge, the
potential developed by the source of ener-
gy used to replenish same should bhe fig-
ured at 2.75 to 3 volts. In this case the
storage cells are connected in parallel
while- chargmg, so that three or four grav-
ity cells in series will usnally suffice.

Contributed by V. A. SCHYE.

tro-magneis C. The moment they are en-
ergized in this way they attract an iron
armature D, which in its downward travel
strikes the projection E attached to the
pendulum rod, thus causing the pendulum
to swing backward and repeat tlie operation.
Apparently this device will keep on work-
ing to the end of time, the only difficulty
being that it don’t! Why not?

To facilitate our handling the replies,
we request that the answers to this prob-
lem be stated in “ffty words or less” All
communications should be addressed to the
Editor, The Llectrical Experimenter mag-
azine, “Clock Contest.” All replies should
reach us not later than the thirtieth of this
montl.

Dr. Alexander Graham Bell, inventor of
the telephoue and one of the pioneer ex-
perimenters in aeronautics, has asked the
Aero Club of America to urge Congress
to establish postal air routes, in accordance
with the plans recently outlined by the
Post Office Department.
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This department will award the following monthly prizes: TIRS

T PRIZE, $3.00; SECOND PRIZE, $2.00; THIRD PRIZE, $1.00.

The idea of this departincnt is to accomplish new things with old apparatus or old material, and for the most useful, practical and original idea submitted

to the Editars of this department, a monthly series of prizes will be awarded.
idea a $2.00 prize, and for the third best a prize of $1.00. The article need not be very elaborate, and rough sketches are sufficient.

mechanical drawings.

For the best ideas submitted z prize of $3.00 will be given; for the second hest

We will make the

. FIRST PRIZE $3.00

SIMPLEST VAPIABLE POCKET
OSTAT.

Use a slim Icad pencil and wind it with
two strands laid together, one of these
being of file resistance wire W and the
other thread. Over this roll a strip of
cardboard B, so as to leave a narrow strip
exposed along one side. Bind the ends

A Layer of Wire on Pencil, Covered with Paper
Together with the “Clip’* Provides a Handy
Rhcostat.

of this and use a pen clip C, with a light
spring for a slider. One lead should he
soldered to the clip and the other is taken
off at the Leginning of the winding. Quite
a wide range of resistance may be obtained
from this instrument’

Coniributed by ORVILLE HUISH.

EXPERIMENTAL ARC LAMP,

I give herewith details for making a
simple hand feed arc lamp.

Fig. 1 shows a top view of the arc lamp,
which, I think, requires no explanation.
Figs. 3 and 4 show the picces that hold the
carbons {marked A and B). If a piece of
wood 8 inches long, 1 inch wide and ¥4
inch thick is marked off on the end as
shown in Fig. 4, and is sawed at that an-
gle, through the whole length, then if
piece A is inverted, it will form the shape
shown in Fig. 3, if the two pieces are nailed
on a block 2x1x8. That will make a picce
134x2x8, which must be cut in half on
the 4 inch mark, to make blocks C and D,
each onc holding a carhon as perceived.

A spring is used to pull carbon E away
. from carbon F. Adjusting screw G enaliles
the arc to be altered in length as desired.
The spring is also used to make counec-
tion with carbon E. A woodscrew I is
used to connect carbon IF and also to hold
it firmly in place.

SECOND PRIZE $2.00

LOW-PRICED TELEGRAPH SET.

A common thread spool is nailed on a
board and a piece of iron rod a little
shorter than the spool itself should he pro-
cured to fit loosely withn it. The rod
should drop on a tack, An old bell magnet
should be glued to the spool at A. The
llustration clearly shows the strap key and
connections, The manuner in which this
set works will surprise you.

Contributed by = PAUL KENNEDY.

Electro=Magnet Attracts Tron Rod within Spool.
A Simple Telegraph Sounder.

has shown slides and a spotlight over a
block away. It may be put to many other
uses of course. The box is hest made of
sheet iron and the hase of slate or soap-
stone. Blocks C and D are well made of
brass for a good job.

Contributed by LEONARD MABBOTT.

NOVEL ELECTRIC ENGINE.

Herewith is a description of a Novél
Flectric Engine which can be constructed
from a sigle electro-magnet, together with
a wooden armature, in which are placed
four iron machine or wood screws, The
Electro-magnet f is strapped fast to the
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Useful Experimental Arc Lamp Made Mostly
of Wood.

With an ashestos lined box placed over
the lamyp and an adjustable lens, the writer

The Simplest Electric Motor. Utilizes One
Electro-Magnet, a Wooden Armature Fitted with
Iron Screw I'oles and a Pair of Brushes.
wooden base, and the armature d is sup-
ported in a foot step hearing e, and at the
top by means of a nail driven in the end
of the shaft, as in the drawing. The clee-
trical circuit inchudes the electro-maguet,
also the armature d, with a pair of spring
metal brushes g in series with it. The bat-
tery 1s connected to a pair of binding posts

mounted on the hase of the engine.
The Lrushes can be made of brass, cop-
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THIRD PRIZE $1.00
ELECTRIC SIGNAL FOR FISHER-
MEN.

On a cold, wet day fishing is lialle to be

a disagrecable task, and the following plan
will prove of interest undoubtedly. An

fre alorrm
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When a Fish “Bites"” the Pull on the String
Closes an Electiric Bell Circuit.

electric bell is mounted on a Lox contain-
ing a flashlight battery connected to a
spring switch or circuit maker. The illus-
tration shows quite clearly hiow it is made.
This same method may be used in a barn
or house as a fire alarm if the string is
kept normally taut, as shown. When the
hay loft burns, for instance, the string will
break, releasing the switch spring.

‘Contributed Dy HARRY RILEY.

per or any metal that 1s quite thin and not
too limber., The brushes, which need not
be very ivcide, are placed as shown at 2.
The enginz is now complete. The main
part, after making the connections, is to
have the brushes adjusted just right. Any
mechanic can see without further expla-
nation how it works. The illustration
shows the adjustment of the brushes. This
engine, when made correctly, will run at
a high rate of speed.

Contributed hy HARRY OSTNESS.

HAND ELECTRODE FOR MEDICA
COILS.

Procure two flat-top hattery carbons and
boil them for several minutes to remove
incrusted salts, paraffine, etc. Measure off
3% inches, or any convenient length, and
file a deep groove all around. Then strike
sharply with a hammer on the waste piece

=

Haste prece

inished elecirodes (B)

‘Medical Coil Electrodes Made From Battery
Carbons.

side of the groove until the carbon breaks

at this mark. File the rough end until

smooth and the electrode is finished.
Contributed hv N. ROHACS.
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FIXED CONDENSER IN FUSE
CARTRIDGE.

A neat and effective fixed condenser can
be made out of a Dblown 125-ampere
cartridge fuse. Take ott one of the brass
caps and cut off the tube so that it will
be 3% inches long. Now take two strips
of brass, A, 1% inches long by % inch
wide, and bend according to drawing. Then
bore two 3/16 inch holes in each end.

The condenser may comprise two pieces
of tinfoil 44 inches long and 2% inches
wide, also two piec.o of waxed paraffined
paper 46 inches long and 3 inches wide.
Place the tinfoil as in drawing, roll tightly
and when almost at the end place two
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Compact Fixed Condenserin Cart ridge Fuse Shell.

wires about three inches apart, under the
tinfoil and waxed paper. Place it in the
fiber tube, solder the wires to the caps,
and put togetlier. Any size piece of wool
will serve as a Dase, but the one about G
inches by 2% inches is best.

Contributed by  A. W, O. LARSON.

A NOVEL SPARKING EFFECT.

The following apparatus can be very
quickly and easily constructed, and the re-
sults obtained will fully repay the two or
three minutes set aside to do so. All that
1s needed is a piece of stiff cardboard, a
little tinfoil and paste. Cut the tinfoil into
rectangular strips and paste them end to
end on the cardboard, as shown in the il-
lustration, leaving a very small air gap be-
tween them. Now arrange some kind of
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Multiple Spark Apparatus for Entertainments.

hook on both ends, as shown, and attach
it to a static machine or spark coil. When
in action numerous sparks will be seen to
pass between the air gaps, producing a very
pleasing effect in the dark. It is clear that
the tinfoil can be cut so as to form differ-
ent designs if desired, such as letters in
script, etc., providing the air spaces between
them are not too great. A 1/32 inch gap

is sufficient usually.
Contributed by JAS, GERSCHLER,

Make your wireless station comply with
the Underwriters’ rules; it will pay in the
end,
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NOVEL HAND FEED ARC LAMP
FOR AMATEURS.

Herewith is described an unusually sim-

ple yet efficient electric arc light for use

during brief periods of photography where

a substantial illumination 1s required.

corbory ,omc//p

Arc Lamp of Simple Construction.

Using the short lengths of carbons dis-
carded hy moving picture operators, there
is no difficulty in maintaining a brilliant
arc for several minutes without once
manipulating the adjusting screw at the
top. Only three pieces of wood (slate is
better) are necessary, and in the prepara-
tion of these no particular care need be
exercised except to have the top arm swing
freely up and down, and without any ap-
preciable side movement. The carbon
holders are merely strips of heavy tin,
which need only Le screwed up sufficiently
tight to hold the carhon sticks. The illus-
tration explains cverything, and a sort of
arm made from thick tin or brass (X),
bent at 90 degrees, will assist the adjust-
ment of the carbon by the long, slender
wood screw threaded in the wood bar, as
perceived. This thumb-screw is easily op-
erated and a very minute adjustment of the
carbons affected to about 1-32 of an inch
accuracy. In operating any arc light on the
comnercial 110-volt current some ballast
resistance must be placed in the circuit. An
earthen jar filled with water, with two
strips of tin or lead for electrodes, will
answer this purpose. It is a valuable addi-
tion to any photographic laboratory.
Contributed by WM. WARNECKE, JR.

TIME SWITCH.

An ordinary 10-cent spring mouse trap
is all that is required outside of the usual
switch (D. P. S. T. type), and an alarm
clock. Mount them on a base in the order
shown. Two screw eyes are put in, one
on a pillar (2) and one put lower at 1.
A string is attached to tlie winding key
of the clock and to the mouse trap trigger.
At the “set time” the trigger will trip and
the “U” lever will fly over. If the switch
is to be opened a string is run from the
“U"” lever, through screw eye 2 and to
the switch handle, If it is desired to close
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POLARITY INDICATOR MADE
FROM AN OLD ELECTRIC
LIGHT BULB.

Perhaps some of the readers of The Eicc-
irical Lxperimenter need a polarity indi-
cator, but find the battery type more or
less clumsy. The writer made one from a
burned-out incandescent light bulb. First
knock off the glass tip, leaving a small hole,
through which a fine wire 1s inserted to
break off the filaments, leaving the two
larger wires, as illustration shows. Next
make a solution of salt water, which is
poured into the bulb through the hole by
means of a small funnel. By screwing this
into a socket and switching on the current

Burn? ot efeciric Lull  Jokition
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Polarity Indicator Made From Lamp Bulb Filled
with Salt Water.

the negative pole can be ascertained by the
bubbles which rise from it.

(By Dreaking off the tip of the lamp,
under the solution of salt water, by means
of a pair of pliers the bulb will fll itself.—
Editor.)

Contributed by AN ENXPERIMENTER.

HOME-MADE POLISHER F
BINDING POSTS.

After fastening the binding post to the
motor shaft according to the accompanying
illustration a piece of sandpaper or emery
cloth is held against the post uutil all dirt
and rust is cleaned off; then some metal
polish on a rag is held against it, with the

O

R

Binding Post Polisher.

ﬁlnal polish being made by using a dry
cloth. :
Contributed by FRANCIS R. PRAY.

‘Time Switch Made from Ten Cent Mouse Trap,
Alarm Clock and Switch.

the switch run the string through the
lower screw eyve. Another use to which the
mouse trap may be put is to open and
close the shutter of a camera. Then a
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string is run from the clapper of an elec-
tric bell to the trigger and also a string
to the shutter from the “U” lever. Set
the Dell to ring for an instant and the
trigger will be disturbed. The gong
should be removed from the bell.
Contributed by OSIN.
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EDITED BY S.GERNSBACK

Under this heading we will publish every month
useful information in Mechanics, Electricity aml
Chemistry. We shall be pleased, of course, to have
our readers send us any recipes, formulas, wrinkles,
new ideas, ete, useful to the cxperimenter, which
will be duly paid for, upon publication, if acceptable,

FORMULA NO. 22
Bronzing Compositions.

Stilver White Bronzing Powder.—Melt to-
gether 1 oz, each, bismuth and tin, then add
1 oz. quicksilver, cool and powder.

Gold Colored Bronze Powder—V erdigris,
8 oss.; putty powder, 4 ozs.; borax and nit-
rate, of each 2 oss.; bichloride of mercury,
14 0s.,; make into a paste with oil and fuse
them together. Used in japanning as a gold
color.

Beautiful Red Bronze Powder.—Sulphate
of copper, 100 parts; carbonate of sodu, 60
parts; apply heat until they wunite into a
Mmass.

Antique Brenze Paint—Sal ammoniac. 1
oz.; cream of tartar, 3 ozs.; common salt, 6
ozs.; dissolve in 1 pt. hot water, then ndd
nitrate of copper, 2 ozs.; dissolve in Vo pt.
of water; miv well and apply it to the arti-
cle tn a damp place with a brush.

Blue Bronse on Copper.—Clean and polish
ewell, then cover the surface with a fluid ob-
tained by dissolving wvermillion tn a warm
solution of sodium, to which some caustic
potash has been added.

Bronze Dip.—Sal ammoniac, 1 oz.; salt of
sorrel (binoxolate of potash), Y4 ocz.; dis-
solved in vinegar.

Parisian Bronze Dip.—Sal ammoniac, V4
0z.; common salt, 5 oz.,; spirits of harts-
horn, 1 oz.; dissolved in an English qt. of
tanegar. A good result will be obtained by
adding Vs o0z. sal ammouniac instead of spts.
of hartshorn; the piece of metal when well
cleaned is to De rubbed with one of these
solutions, then dried by friction with a fresh
brush.

Green Dip—IVine vinegar, 2 qts.; verdi-
gris, 2 0ss.; sal ammoniac, 1 oz.; salt, 2 ozs.;
alum, V5 0z.; French berries, 8 0ss.; boil the
wgredients together. :

Aquafortis Dip.—Nitric acid, 8 ozs.; muri-
atic acid, 1 qt.; sal ammoniac, 2 ogs.; aluu,
1 0z.; salt, 2 oss.

Olive Bronze Dip for Brass—Nitric acid,
3 ozs., muriatic acid, 2 oss.; add titaniwm
or palladinm, when the metal is dissolved
add 2 gals. pure soft water to each pt. of
the solution.

Brown Bronze Paint for Copper Vessels,
—Tinct. of steel, 4 ozs.; spts. of nitre, 4
0zs.; blue witriol, 1 oz.; water, Y5 pt.; wmix
in a bottle, apply it with a fine brush, the
vessel being full of boiling water. Varnish
after the application of the bronze.

Bronze for All Kinds of Metal—Muriate
ofvam.monia (sal ammoniac), 3 drs.; oxalic
acid, 1 dr.; vinegar, 1 pt.; dissolve the ox-
alic acid first; let the work be clean, put on
the bronse with a brush, repeating the op-
eration as many tines as may be necessary.
_ Green Brouse—Dissolve 2 oss. nitrate of
roit, and 2 ozs. hyposulphate of soda n 1
pt. of water; inunerse the article until the
required shade is obtained, as almost anv
shade from brown to red can be obtained

THE ELECTRICAL EXPERIMENTER

VALUABLE HINTS FOR THE
AMATEUR.

Bronsing  Fluid—(For brown). Iron
filings or scales, 1 pound, arsenic 2 ounces,
hydrochloric acid, 1 pound; metallic zing,
1 ouncc. The article to he bronzed is
dipped in this solution till the desircd effect
is produced.

Sealing War—(Red). Take 4 pounds
shellac, 134 pounds turpentine, 3 pounds
finest ciunabar andt add 4 ounces Venetian
red. Mix the whole well together and melt
over a very slow fire, Pour it on a thick
smooth shcet of glass or any other flat sur-
face and make it into sticks. .

(Black). Take the best Dblack resin, 3
pounds: becswax, 14 a pound and finely
powdered ivory black, 1 pound. Melt the
whole together over a slow fire and mould
into sticks.

Iaterproof Compound—Suet, 8 ounces;
linseed oil, 8 ounces; neatsfoot oil, 1%5
ounces; lampblack, 1 ounce; litharge, [
ounce. Mclt together and stir till cold.

Contributed by H. G. FRANK.

BUNSEN BURNER.

Recently 1 was in need of a Bunsen
burner, and, not having one, hunted about
for something to take its place. 1 found
an old gas burner, the kind that is used
with a mantle, and which can he purchased
for a few cents. [t was bent in the shape
depicted in the illustration. By wrapping
some heavy wire around the tube 1t can

//Z: gos_jer

Cheap Bunsen Burner Made From Gas Mantle
Parts and a Piece of Wire.

be made to stand in an upright position.
This burner will take the place of those
costing 50 cents or more.

Contributed by P. M. RAMSEY.

according to the time of timmersion, then
wash well with water, dry aud brish.

Pale Deep Olive Green Bronse—Per-
chloride of iron, 1 pari; water, 2 parts. Mix
and {mnerse the brass.

Dark Green—Saturate wnitric acid with
copper and innerse the brass.

Dead Black for Brass Work—Rub th:
surface first with tripoli, then wash it with
a solution of 1 part, neutral nitrate of tin,
with 2 parts, chloride of gold, after 10
minutes wipe it off with a wet cloth.

Best Brouze for Brass—Take 1 1b. of nit-
ric acid, and Vi Ib. of white arseuic, put
them inte an earthen vessel and then pro-
ceed iw the usual manner.

Another Bronze for Brass—1 os. nmuriate
of ammonia, ¥ oz. alwm, V4 oz. arsenic,
dissolve together in 1 pt. of strong vinegar.

Black Dip for Brass—Hvydrochloric acid
(commonly called smoking salts), 12 lbs.;
sulphate of iron, 1 1b.; and pure white ar-
senic, 1 Ib. This dip 15 used in all the large
factories 1n Birmingham, but the dip used
tn the London trade is 2 0ss. corrosive sub-
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SOLDERING FLUXES AND INSU-
LATING VARNISH.

AN EXCELLENT SOLDERING FLUX.
This may be made by saturating a solu-
tion of zinc chloride in water and adding
by wcight one-tenth part of ammonium
chloride. It is claimed that with this flux
it is possible to solder enamel ware. This

is imnpossible with most other fluxes.

A GOODH FLUX FOR SOLDERING TINFOIL.

This flux can be made hLy mixing sal-
ammoniac (ammonium chloride) — with
vascline and parattine so as to form a paste,
When soldering tinfoil it is advisable to
lay the tinfoil on a slieet of copper, which
conducts the heat away from the tinfoil
Otherwise the foil would be likely to melt.

INSULATING VARNISIL,

White shellac 4 ounces, black anuline dye
1 tablespoonful. The aniline dye must be
soluble in alcoliol only. This mixture, if
correctly made, when laid on with a soft
brush will produce a shiny black surface,
giving the instrument a neat appcarance.
It must Le laid on quickly, as it sets in a
few seconds.

Contributed by

CARLISLE SIHANNON,

SOME INTERESTING CHEMICAL
EXPERIMENTS,

Fire-Proofing Cloth—TFirst get two glass
tumblers. Add two teaspoonfuls of am-
monium chloride to the water in the glass
and stir until dissolved. In the other glass
put a piece of cotton cloth two or three
inches square and then pour the dissolved
ammonium chloride into the glass contain-
ing the cloth and see that it is well soaked
with the solution. Hang the cloth up and
let it dry. Then touch it with a lighted
match. It will burn in the flame, but will
£0o out as soon as the flame is removed.

To Make Gun Powder-—MNix one tea-
spoonful of potassium nitrate, one-half tea-
spoonful of sulphur and one-half teaspoon-
ful of powdered charcoal on a sheet of
paper. This must be thoroughly mixed to
make a good powder.

Sympathetic Ink.—With a clean steel pen
write on white paper with a cobalt chloride
solution and let dry. When the paper is
held near a fire the writing will gradually
appear, and disappear again when it cools,
because the chloride absorhs moisture from
the air. Even though the paper is scorched
the writing will still be visible.

Green Alcohol Light.—Dissolve one-half
teaspoonful horic acid in two and one-half

teaspoonfuls of alcohol and light it. The
flame will be bright green.
To Remove Marks Due to lMatch

Scratches—Rub the scratched surface with
lemon and then wash with a clean rag
dipped in water.
Contributed by
RICHARD GAILLARD.

imate, in 1 pt. of the best vinegar, cork both
in an air-tight betile, let it stand 24 hours:
then it is fit for use.

Quick Bright Dip for Brass.—Use strong
nitric acid in sufficient quantity, dip your
brass. in the ligiid for an instant, withdraw,
and immediately tmnierse it first tn cold
water, and then in boiling water, for a short
ime only in each bath, then allow it to dry;
repeat the process if necessary.

Application of Brouse Powder—The
broper way is to varnish the article and then
dust the bronze powder over it after the
varnish is partly dry.

Black Color for Brass Work.—3Make a
strong selution of uitrate of silver, and nit-
rate of copper separately. Mix the two to-
gether and plunge in the brass. Now heat
the brass evenly till the required degree of
‘blackness is acquired. Unrivalled as a beau-
tiful color on optical instruments.
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Experimental Chemistry

Apparatus.

OST prospective students in chemis-
M try arc of the belicf that a very
elaborate and expensive laboratory
equipment 1s necessary, but the purpose ot
this article, besides giv-

By Albert W. Wilsdon

a vessel, and add the acid, in small quanti-
ties, while keeping the liquid in constant
movement by stirring,

When pouring a liquid into a test tube,
extend the arms as far as possible and kcep

glass (guided by the ruler), using a little
pressure, and until you hear distinct
scratching noise. Now pick up the
glass and with the side having the scratch
away from you press gently
outward with the thumbs

ing the elementary
principles of chemistry,
is to afford the average
amateur with instruc-
tions for equipping a
laboratory on an econ-
omical basis.

Ii the reader can af-
ford it, I would advise
that a set of glass stop-
pered reagent bottles be
purchased. Ii these
bottles are bought, ob-
tain them with the name
of the reagent and sym-

issue,

experimenters will welcome every installment.
one year and as its name proclaims, it will be strictly experimental.
able author, Mr. Wilsdon will not feed us with formulas and theories—there
are text-books for this purpose—but he will show us how to perform chem-
ical experiments, using simple, non-technical language.
reason to believe that you will like the new department.

E LECTRICITY and Chemistry are so closely related to each other that
the study of one without the other tends to make the student and the
experimenter very one-sided indeed. We might state that there can be no
first-class electrician who has not a fair knowledge of chemistry. Great elec-
tricians such as Volta, Faraday, Ampére, Planté, Edison and countless others
were all good chemists.

That is the reason for beginning our “Experimental Chemistry”
Chemistry is such an interesting study that we feel certain that all
The course will extend over lar_ file.

We have every
EDITOR

and inward with the fin-
gers. This should leave
a fairly smooth edge.
BREAKING GLASS
TUBING :—

Make a sharp scrateh
on the desired part of
the tube with a triangu-
Make ONE
SCRATCH, do not saw
back and forth. Fig. 2
shows the method of
accomplishing this.
FIRE POLISHING:—

After you Dbreak a

in this

The

bol blown in the glass,

if possible.
List of Apparatus.

Two pieces asbestos, 4x4 inches; 1 hal-
ance scale with metric weights; 1 jewel-
ler's blowpipe; 1 test tube brush; 1 Bun-
sen bhurner; 1 test tube clamp for test
tubes, etc.; 1 porcelain crucible, No. 00
with lid; 1 evaporating dish, No. 0; 1
round file; 1 triangular ftile; 1 pair iron

forceps, 4 inches; 1 picce iron gauze, 5x5
1 glacs cutter;

inches; 1 mortar and pestle,

the middle of the tube on a level with your
eyes. Never hold the tube close to your
body, thh your face over thc tube, while
pouring in a liquid.

Always do exactly as the experiment tells
you._If the experiment calls for 5 grams,
use 5 grams, otherwise you will fiot obtain
the desired results.

Wash your test tubes and bottles after
cach experiment. Do not leave them for
any length of time, as they will

be muclh harder to clean,

Concentrated Acid means
acid of the indicated specific
gravity. Hydrochloric acid has
a_specific gravity of 1:19; Nit-
ric acid has a specific gravity
of 1:42, and Sulphuric acwe of
1:84. Concentrated Ammonia
should have a specific gravity
of 0.09,

Diluted Acids (and .\mmo-
nium IHydroxide) :—

Dilute 1 part of Ammonium
Hydroxide with 4 parts of
Water.

Dilute 1 part of Hydrochloric
Acid with 4 parts of Water.

Dilute 1 part of Sulphuric

A—Thistle Tube,
D—Mortar and Pestle. E—Craduate.
G—Beaher. H—Evaporating Dish.
K—8 ounce Bottles.
ance Scales.  N—Test Tube Holder.

Test Tube Brush.

1 package filter paper, 4 inches; 1 test tube
rack to hold 12 test tubes; 1 combustion
spoon; 1 ring stand with 3 rings; rubber
stoppers, assorted sizes, Nos. 0 to 5, one
and two hole; 1 tripod, iron; 1 pipe stem
triangle; glass tubing; 1 foot rubber tub-
ing to fit glass tubing snug: 2 beakers, 100
ce; 1 beaker, 250 ce.; 4 cwht-ounce bot-
tles; 2 two-hole stoppers and 1 one-hole
stopper to fit above; 2 Florence or Erlen-
meyer flasks; 1 Metric graduate, 25 cc.; 4
glass plates, 4x4 inches; 6 or 12 test tubes,
6x34 inches; 1 Thistle tube; 1 glass funnel,

The above apparatus can be purchased as
require.

Laboratory Operations.

When measuring liquids, always read
from the lower meniscus, as shown in the
illustration.

If you spill any powder or liquid on the
work table, wipe it up as soon as possible.
Do not let it remain on the table for any
considerable length of time without wiping
it up.

When mixing Sulphuric Acid. ALWAYS
REMEMBER that the water must NEVER
be added to the acid. The correct way
to mix this acid is to pour the water into

B—Florence Flask. C—Erlenmeyer Flask.
F—Ren),cnt Bottles.
}—Funnel. J—Ring Stand.
L—Test Tube Rack and Tubes,
O—Bunsen Burner.
Q-—Wolff Bottle.

A c id

picce of glass tubing
hold it in the flame of a Bunsen Burner
until the ends of the glass just begin to
soiten.

Iig. 3 shows the method.

BENDING GLASS TUBING:—

Use a “fish-tail” burner, which gives it
a broad flat flame (I'ig. 4). Hold the tube
lengthwise in the flame so that the full heat
of the burner will be centered on about two
inches of the tube. Roll the tube between
the fingers, so that the heat will be evenly
distributed, but do not bend it or allow
it to bend, while it is in the flame. The
first indicatious that the tube is softening
will appear when the flame turns to a yel-
low color. As soon as the hcated portion
of the tube is soft TAKE IT FROM THE
FLAME and bend it at the angle which
you desire. Do not put it on anything ex-
cept the asbestos pad while it i1s hot. All
bends should have the same diameter at
the bend as at any other part of the tube.

In fitting a glass tube to a rubber stop-
per, ALW. \\S run some water in the hole
and wet the tube hefore inserting, other-
wise the tube might break and cause seri-
ous results. A little common sense and
carc are prime requisites to good results.

(Continued on paye 103)

with o

parts of

M—Bal=  \Water.
P~ Dilute 1
part of

Nitric Acid with 4

parts of water.

The Metric system
is the general unit of
weights and measures |
inchemistry and all the
experiments will call
for the Metric
weights,

Glass Working.
CUTTING GLASS
PLATES:—

Lay the plate of
glass on a perfectly
smooth surface, and
measure off the re-
guired distance from
the edge of the plate.
Now place a ruler on
the plate in a line
with the part to be

A correct bend

cut, and with the left
hand hold it in place.
Take the glass cut-

8 wncorrec! bend

fig 5 @

ter in the right hand
and draw it over the
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Glass Bending Operations and Meniscus Measur:nz Craduate,
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Our Amateur Radio Station Contest is open to all readers, whether subscribers or not.
To increasc the interest of this department we mal\e it a rule not to publish photos of stations unaccompanied by that of the owner.
We pay each month $3. 00 prize for the best photo.

of the apparatus,
photos nreferred to light tonud ones,

Make your description Drief.

The photos are judged for hest arrangement and efficiency

Dark
Address the Editor.

AMATEUR RADIO STATION
CONTEST.
Monthly Prize, $3.00.
This month’s prize winner.

WIRELESS STATION OWNED BY
ALEXANDER V. BOLLERER.
The sending set of my station comprises

a Blitzen 1 KW. transformer, 110 volt
et = —————
~ . . Mr, A.V. Bollerer,
/ N\ Prize Winner
/ 3 This Month,

His Excellent
Radio Sct,
Rated at
1 K. w.

rotary gap with an oscillation transformer
and suitable condenser, also a key with

large heavy contacts. The receiving set
consists of the following: Long wave Toose
coupler having a \Iurdock vanablc conden-
ser shunted across the secondary, with a
condenser also in series to vary the short
wave length of incoming stations.

In the secondary I have an [L.1.Co. slid-
ing plate condenser in shunt, the two latter
condensers are controlled by the two
S.P.S.T. switches on the switchboard
shown at the left of the illustration.

Now a word about the detectors. There
are four, one silicon, onc galena, one \udi-
on and a Radioson, which are connected to
the loose coupler 1:} a switch system. There
are two D.P.D.T. switches employcd, the
leads from the secondary of the coupler
running to the center of one, and tlie center
pole of the second switch connected to one
side of the other, thus allowing thc opera-
tor to use either detector by a throw of
the switch. Storage batteries are the source
of current to light the Audion filaments.

There are two sets of ‘phones in the sta-
tion, one Brandes’ 3,200 ohm Navy, which is
shown on the table, and the other one E.I
Co. 3,000 ohm Government set. By mcans

of the four point sw itch it is possible to con~ -

nect either pair of 'phones to the detector.

The two acrials which are employed with
this set may lLe used independent of each
other, or together as the operator desires.
One is composed of two wires 50 feect
high and 80 feet lonz and the other 275
feet long and 85 feet high; both are made
of phosphor bronze wire.

My station is in my bedroom and it af-
fords me grcat plcasure to spend the eve-
ning therc lListening to various stations
working. Many evenings when Arlington is
sending, or some other powerful station, 1
can lay the reccivers on the table, go to
Lbed and still hear themn sending. Then
when 1 have had enough I can shunt the
phloncs by mcans of a small switch on my
e

I am getting very good results with thns
station and hear many amateurs within a
radius of 500 miles. I can hear a 14 K.\V.
set 250 miles away and a 34 K.\W. set 800
miles from my station. Within 300 milcs
my sngnals can be heard very strongly.
Many times I hear Ixey West and Colon
working. With the ’phones on the table,
time from Arlington and Key West is re-
ceived very often. I can hear N.A.R., Key
West; NLAX,, Colon; and a numbcr of
other long distance stations. [ have a radio
license from the government and my call is
1 V.H.

I would like to hear from other ama-
teurs within my radius and would he highly
pleased to receive photographs of their sta-
tions or exchange pictures of our respec-
tive sets.

ALENXANDER V. BOLLERER.

New Dritain, Coan.

R. H. HOWE'S RADIO STATION.

Wircless telc"r'iphy has come mto prac-
tical usc so rapidly that the majority of
the people hardly realize the vast work
that is Dbeing accomplished, especially
among the amateurs, along this line.

It may be interesting to know that my in-
terest along the line of wireless was cre-
ated by purchasmcr an L I Co. 10 cent
detector.

From then on I have been constructing
and adding more instrnments to my set
until_now I have the outht which you see
in the accompanying illustration.

The transmitter consists of a 134 inch
Bull Dog spark coil, hiclix, stationary gap,
one Leyden jar and a glass plate condenser.
Tle source of power is a 6 volt, 60 A. I
storage battery. A telegraph sounder and

«

Radio Set of R. H. Howe.

a portable key is connected to a telegraph
line running to the home of a friend a few
heuses away.

Due to the lack of alternating current in
our town, I am unable to transmit to any
great distance, but I get splendil results
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AMATEUR RADIO STATION OF
CEDRIC E. HART.

The photograph and description of m
station which are submitted herewith, i
hope to sce amoug thuse published in the
Amatenr Radio Stat10n Contcst.
The recciving sct i1s as follows: 4,000
meter Marconi type loose coupler, Murdock
variable condenser, E.[.Co. Junior fixed
condenser, a high toned (high pitchi) huz-
zer test, galena, perikon and silicon detect

Effective Radio Station of
Cedric E. Hart, of Salt Lake
City, Utah, Heis a Mem=
ber of the Radio League
of Amucrica.

ors as well as an Audio-Tron bulh and a
Brandes’ 2,000-ohin leadset.

The transmitting outfit comprises ¥4 K.\V.
Thordarson transformer, kick-back pre-
venter, commercial key, rotary and fxed
gaps, .01 M.I, condenser (under receiving
table) and also an oscillation transformer,
with a helix connected in series with the
antenna which is 94 feet long, 50 feet high
at one end and 20 feet at the other, con-
taining four wires of No. 14 “Antenium”
wire spaced 2 feet apart and then run
through a large lightning switch to the set.

Among the stations that I receive are the
following amateur, commercial and expcri-
mental ones: 6 P.\.,6 R.C,6 A.CS., 62V,
N.P.L, N.P.XK, N.PE, N PR, XN.PJ),
IKJ.A, KP.A, KP.H and many others
that I can not locate.

I am a memler of several radio clubs, in-
cluding the “Radio League of America”
and “The Utah Radio Research Associa-
tion.” “DRIC E. HART

Salt Lake City, Utah.

from my receiving set. N.AR. comes in
very distinctly and I get the time and copy
press from N.A A. daily. 1 copy the weath-
er forecast for Ohio, sent out daily by Ohio
State University and I display it at our
High School, I also hear many commer-
cial stations and nearby amateurs.

I hold a government amateur license, my
official call being 8 A DR,

RICHARD H. IIOWE
Granville, Ohio,

Don’t forget your wireless set during the
vacation period. If you go away for a
trip take at least a small receiving set with
you. It always pays.
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PORTABLE WIRELESS SET OF
LILBERT YOUNG.
The author takes great pleasure in send-
ing in this illustration and description of
his portable radio station, The receiving

Lilbert Young’s Home-made Radio Outfit.

set consists of a large loose coupler, a Jove
mineral detector, fixed and varialile con-
densers and a 1,000-ohm Brandes’ ’phone.
For sending there is used a Ji-inch spark
coil, an E.I, Co. key, glass plate condenser,
a "pancake” helix and a stationary spark
gap. These instruments are mounted on a
neat cabinet which has a small switch in

THE ELECTRICAL EXPERIMENTER

front that controls the buzzer test and
shunts the detector. A D.PD.T. switch is
also located on the left side, which is a
very convenient place. With the exception
of the ‘phone and detector all instruments
are home made, This station is used most-
ly for receiving and on favorable nights
many distant commercial stations come in
very loud.

The sending range is not so great, due to
the fact that such a small coil and aerial
only 40 fect long and 30 feet high are used.
The writer is very much pleased with the
results he has obtained with this station
and proud to say that many useful ideas
about its construction came from The Elec-
trical Expertmenter. My call is LY. and
I will be glad to hear from amateurs within
a radius of three miles.

LILBERT YOUNG.

Indianapolis, Ind.

- CORRECTION NOTICE,

We are asked to state that the station
shown on page 626 of our March issue o
the magazine is not the property of the Min-
nesota Wireless Association, but of the
American Telegrapl School of Minneapo-
lis, Minn.

RADIO TAUCHT IN PRISON.

Wireless telegraphy has heen introduced
by Warden George W. Kirchwey at Sing
Sing prison, New York, as a part of the
curriculum of the prison schools. Most of
the inmates are proficient in “prison wire-
less,” the term applied to the underground
system of relaying news to and from the
prison, and are expected to quickly master
the new system. Henry Leebh, a graduate
of the M assachusetts Institute of Technol-
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ogy, was the first lecturer on the subject.
It is planned to train the operators thor-
oughly in the use of wireless, so they can
take a job on land or sea when released.

THE RADIO SETJgF J. Y. PARSONS,

Herewith is an illustration of my wire-
less station, all of which is home made.
with the exception of the spark coil, ’phones
and key.

The recciving set consists of a loose coup-
ler, fixed condenser, variable condenser,
singlc slide tuning coil used as loading coil,
1,000-ohm ’phones, buzzer test and galena,
silicon and iron pyrites detectors. In the
sending set there is a 2-inch coil, glass
plate condenser, spark gap, helix and key.
I use dry cells as a source of power for
the transmitter. The aerial is 50 feet long
and 40 feet high at one end and 50 fect at
the other. The instruments are protected
by fuses and a lightning switch. Very

Radio Set of J. Y. Parsons, Jr.

good results are obtained with this outfit.
J. Y. PARSONS, JR.
Kansas City, Mo.

Radio Club of America.

The Radio Club of America announces the elec:
tion of the following officers for the year 1916:

President, Edwin 1. Armstrong; Vice President
T. Johnson, Jr.; Treasurer, Ernest V. Amy; Cor-
responding Secretary, David §. Brown; Recording
Secretary, Thomas J. Styles. Directors—Paul F.
Godley, Alfred P. Morgan, Harry Sadenwater, gos.
A, Fried, Walter §. Lemmon. Office of the Sce-
retary, 206 W, 86th St., New York City.

The aunual election meeting of the club was on
Saturday evening, January 8, at Columbia Umiver-
sty.

Mr. William Dubilier presented a paper on
“I'ortable Aeroplane and Trench Radio Sets.”
Special consideration was given to a type of ap-
paratus developed Ly the author for utilizing direct
currents in producing musical notes without the
use of 2 molor generator set and revolving spark
gaps. Mr. Dubilier described in detail, with lan-
tern slides and apparatus, the installations now
being used by the Allies for directing artillery
fire, and conununicating between trenches.

Central Radio Association News.

The membership of the Central Radio Association
as shown by the supplemented Cal] Book is consid-
erablg in excess of one thousand. Amateurs of
the better class are urged to request enrollment
blanks of the secretary, F. B. Williams, at Chanute,
Kans. No charge is made.

The new map of the C. R, A, is now ready for
distribution, Jopies may be obtained from Assist-
ant Secretary S. Kruse at Lawrence, Kans.

All C. R A. stations may he located on this map
and the distance between any two rapidly and ac-
curately determined.

Records of the Month: 9DM—I. C. Ziesenis,
Lawrence, Kans,, to I’ortsmouth, Va. Input, 1.000
watts. Distance, 1,230 miles. Time, night. 1.25
miles per watt.

Definition of the term “Record.”—Transmission
of connected matter over a distance in excess of
one mile per watt input for night work or one mile
per three watts input for daylight work shall consti-
tute a record.

The Junior Radic Club, Pensacola, Fla.

The Junior Radio Club held its first meeting at
the home of Edwin Copas, president, at which the
following officers were elected: Edwin Copas,
president; Oliver_Williams, secretary; Fred Gill-
more, operator. Every amateur is invited to join.
Address all communications to Fred Gillmore, 127
W, Gregory St., Pensacola, Fla.

Amateur News

Station Built on University

Campus.

A wireless station, which c¢an receive messages
from as far away as the government station at
Radio Virginia, is being operated under the
supervision of the physics department and the
course in electrical engineering of the University
of Wisconsin, Its aerial, which has a sweep of
140 feet, is 130 feet high and 15 feet wide,
stretched from the chimney of one of the engi-
neering buildings.

Time signals from the Arlington station at
Washington are received twice every day and
the report comes in very clear and strong. Al-
though the apparatus is really an experiment, it is
one of the best stations in the State.

Wireless

Tampa, Fla.,, Wireless Enthusiasts.

Tampa, Fla., local amateur radio operators met
at the Y. M. C. A. a short time ago and organ-
ized the Tampa Radio Club. Officers are: Presi-
dent, John Kogarty; vice-president, Victor Mell-
vaine; secretary-treasurer, Houston Wall

The largest amateur station in Tampa is owned
by Houston Wall. Other operators at the meet
ing were Jobn Fogarty, Emilio Pons, Frank Coop-
er, Victor McIlvaine, Lamar Boyette, Livingstone
Lesley, Leslie James, Harry Johnstone and Wes-
ley Thaxton. "The club requires that members
shall be able to send and receive at least five
words a minute.

Omaha Boy is World’s Best Wireless

Keyman.
_A. R. Gerhard, of Omaha, Nebr., won the “cham.
pion wireless operator of the world” honor at the

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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Panama-Tacific International Telegraphers’ tourna-
ment, held recenily at San Francisco, After win-
ning this prize, he entered the '‘land’” telegraphy
department contest and took third honers.
Gerhard's home {s at 2714 Jackson street. He
learned wireless telegraphy Dby experimenting at
his home. IIe has made several trans-Pacific trips
as wireless operator.
at Loyola

Wireless Course Popular

University.

Following the installation recently at Loyola
University, New Orleans, La,, of a powerful wire-
less station, interest in the course in wireless
telegraphy has been steadily increasing. Classes
are held three nights a week and a miniature send-
ing and receiving apparatus is now in the course
of construction in a large class room to be used
for demonstration purposes.

Messages are being received from points 1,500
miles distant in South America, the United States
station _at Arlington and from stations on the
Great Lakes and in Mexico. I'rof. A, E. Porter
is in charge of the class,

The Topeka Radio Club.

The Topeka Radio Club was organized a little
over a year ago with a limited membership of
twelve. The purpose of the club is to promote and
regulate activities in and.around Topeka, Kan. Six
of the members have secured Government licenses
and the whole club will be composed of licensed
members in a short time.

The following officers have been elected for the
vear 1916: President, K, Broberg; vice.president, J.
Keating: secretary and treasurer, W. Deasley; ser-
geant-at-arms, R. Morehouse.

All communications should be addressed to the
secretary, Wm. A. Beasley, 1517 Western avenue,
Topeka, Kan

Radio Association of Long Island.

The Radio Association of Long Island was
formed on Nov. 3, 1915. The following officers
were elected for the ensuing year: President Will.
iam Woolser; Vice-President and Secretary, Ed-
win Stewart; Treasurer, Charles Phelan: Libra-
rian, George Coakley; Manager of the Operating
Staff, Walter Davison.

The object of this association is to further the
progress of radio communication over the whole
of Long Island. The association will be glad to
hear from any amateurs regarding any matter con-
cerning this association. Address all communica-
tions to the Secretary, G. Edwin Stewart, 45 Hill-
side Ave., Rockville Center, L. I.
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OFFICIAL LIST OF LICENSED RADIO AMATEURS NOT TO APPEAR IN ANNUAI GOVERNMENT CALL BOOK,
TILL SEPTEMBER, 1916.
Amateur Radio Stations Licensed by the Bureau of Navigation During the Month of December, 1915, (Continued.
s1xTn msTrict —{(Cont'd.) eiontu msirict (Cont'd.)
Call . ! Power Call i . i Power
signal Owner of station. ! Location of station. Liluwatts. signal Owner of station. Location of station, kilowatts.
6ED Farish, Edward T... . [1609 W, Lewis St., San chgo Cal | |8WIL. O'Leary, Hilary ... Montclair St. and Stratford Ave.
6FV Fouion, Fred. . . 142344 E. 20th St., Los Angeles, Cal 1 Crafton.Pa......... . ...
8SF Fuller, Sidney.. ... -[1718°S. Main St., Los Angeles, Cal.. 5 8DL Osterbrock, Fid. and 11.. Jr! 1152 Webster Ave., Norwood, Olio
6GN Grossnicle, Russell R...... Lordqburg. Gl g e e e 5 880 Preston, Menzo D . 124 E. Main St., W ellington, Ohio
8JO Hayden, Jack... . ........ 216 N. 22d Ave., Los Angeles Cal. . .5 SANE Russell, Fred W.......... 90) Kensington Ave., S, \V., Grandi
6PV Henn, Charles W....... .. 1468 47th Ave., San Francisco, Cal.,| 5 | Rapids, Mich..............
6RK Kelley, Roger M..........[309 S. Wilson Ave., Pasadena, Cal. i 5 IBAN1 Seidel, Frank......... 1357 Tennessee Ave., Dormont, 1’a.. 5
SVK Kemp, Victor H....... ... 803 E. 28th St., Los Angeles, Cal.. .5 18Q0 Smith, Grant A.. .. . 108 JTay St., St. Clair, Mich.. 5
6GT Knudsen, George. . .. 1418 Banks St., San Francisco, Cal.. .5 8RU Stelirecht, Howard.. ... ... 15 Clark St Lancaster, N. Y. . .5
6HA Kreamer, John A., Jr. 222 W, 33d t., Los Angeles, Cal, . B BANH Stewart, Donald G. .. 2235 Putnam St., Toledo, Ohio. . 3
6LG Lee, George R. 131 N. Johnstone St., Los Anz,eles 1 8KY Thomas. Earl k.. 712 Louisa St., \Vllllamsport Pa. 5
6JM McCarger, J. L. . 1413 Yith St.,Oukland, Cal. . J 1 S8AND Thurnes, Darley.. .. .. 187 W, Chestnut St., Akron. Ohio. 5
6EMN McGuire, Edwarii,. .35 Dame St., San Irancisco, Cal.. . 5 8RT Toy. Miles N., .. 12114 W, Market S$t., Lima. Ohio. 1
6WN McKinzie, W, H. . ..... 1662 11th St., Oakland, Cal. | 5 8QT Watson, Jas, G.. ... . 108 Maple Ave., Cincinnati, Ohio..
6PR Murkett, Philip T. .. . 1126 W. Olive Ave., Rcdlands Cal. 5 8EQ \Veekman, Frank L. and
6HM Murphy, Harold J ... .... Mountain View, Cal,. .5 Verne W... vvve. . 115 Weeks St., Jamestown. N. Y. 5
6TA Nelk, Teddy J... ... ... S48 1. 28th St., Los Angeles, Cal, | | 5 BADF Werner, Herman F.. -./41 Fay St.. Akron, Ohio. 5
6AG Neuser, Arthur A. ... ..... 280 N. 22d Ave., Los Angeles, Cal. . .0 8RQ Wescott, Alva I'.. ... ... . Ashville, N. Y.... ... 1
6FP Parke, Francis M., .. ... .. 582 N. Park Ave., Pomona, Cal. ... ] BAIN Williams, Johin C.. .... 60 Hollister St., Clncmnnu Oliio. 5
6CMN Phillips, Carroll J.. ... ... 1261 8¢, Charles St., Alameda, Cal.. 5 8ANG  IWright, Harry D., Jr.. . ... 1116 W. Market St., Lima, Ohio.. V]
GEX Remelin, Eddred L. .. ... .. Perris, Cal............ A
6FR Salome, Drederic W.. .. ... (1493 Harrison St., Oakland, Cal... | b NINTH DISTRICT,
6HS Schnarr, Heary J......... 311 Allendale Ave., Qakland, Cal. .5 ?]J Alvested, Clarence M. ... .|81913th Ave., S. anmpoh Minn. 5
¢AY Schneider, August G......[5308. Chicago St., Los Angelcs‘ Cal 5 YHA Andrew, Warren.. . ... .. .. Boulder, C 0. e e .5
65M Smith,Seth.............. 78 Peralta Ave., San Francisco, Cal .3 ?(‘L Beech, Guy ..., ........ Clarmda Lowalluls s s agarersrs s 4 i .5
§WR Spare, Wilson......... ... 13737 3 St., San Diexo, Cal.. .8 YKS Bennett, Harold....... Ciarinda, Towa, . .00 0eouioennos. .5
6RE Stoddard, Harold .. ... .. . [1309 ¥th St. ., Oakland, 'Cal.. ood 5 ?\\'Q Black. Harry N.. .../ Independence, lowa... . ! .5
6JU 10 1Y 30 D PSR R 1264 Oxford St., Los Angeles. ‘Cal.. | .5 ;’CT Brailsford, Harry D.... .. |323W. Broadway, Lou le, Ky.. 3
WA Van Why, Forbes W . 2012 N. Broadway, Los Angeles, Cal. 1 Ky Briggs, Walter C.... . .. .4525 Dupont Ave., 8., Minneapolis| i
§WO Walters, Wilbur E 110 E. 2d St.. Lordsburg, Cal. . 5 Minn.. e oo . B
sNW Webb, Morrison R . (541 18th St., Oakland, Cal.. A 5 loWR Burghardt, R. Douglas. . ..'5023 N. 24th §t., Omaha, Nebr.. . | 5
gDX Wheelock, Chas. . 1143 N. Lnne St., Riversidc, . " b) o\WU Church, Arthur B......... Lamoni, lowa.. 1
eHW White, Howard........... 822 E. 4th St., Santa Ana, Cal..... 3 ODD Ederer, Lothar A .. .. 6317 Kenmore Ave ‘Chicaro. 111, 1
SEVENTI DISTRICT. g_]c)l(\I grifﬁths. Rﬂ)erl E\'V oo T ;;()g E%t;gn st., Cléia_go lllIll owid g
7C Christianson, Herbert. . ... |112 W. Poplar St., N. Vakima. Wasl. 5 OSSEURIINATTVANERL I 46 Giddings St., Chicago. [1l.. :
7N Clodfelter, Nolan A. ... ... 1221 E. Madison St.. Portland, Oreg. 5 |20 Caatzon, Gerakd... yymers 25 Crawtoy Sty boonsilobe s o
7DI Goodger, Donnan P.. . ....[4214 Interlake Ave., Seattle. Wash.. .5 LB ect, La“"'e“ﬁe pasie [} 230) GenLET ‘L'S cineVHIES Gina :
7GT Gibbs, Francks F.. .. .. 1..|512E. 4th St.. Tood River, Orez. .. 5 [[9CW  [Heisc, Elmer B........... 31374 Franklin St., Michigan City;
; A% -S| N P § 1 S . 5
;gg g:sﬁl;l,ll}lcer;r;"}[‘.}]lr ll,g';?l.roh‘{,g‘;:rﬁv Wlisi} “l‘lma‘ Wash] g owv Hoffman, Erich A... ... .[819 Laramie St., Atchison, Kans.. . T
7FQ Lewis, Harold ... "R F. D. No. 2, Lewiston, Idaha....| .5  §G¥ ollnctolteTondenic I g flgulde Colo: . - roplrE &
TGL Manca, Angelo C. . ..{1816 E. Jefferson St., Seattle, Wash.| 5 och, Emerson L........ ~'5U?2 ichigan St., Indianapolis. B
- J, ", - tam Waehh, 0= 4 o f Allld., . i i e s i e i s e
i S Fdon. AN SL Mo Wetl o 3 owT [elley, Baward L. 551 Parkside Ave.. Chicago. Tl 5
TVN Van Olinda, Oliver .|R._F. D. No. 1, Vashon, Was.. 1 pIC e T i R G Racine. Wis...... .. 1 5
i R | I, ) A M ovowenestewe) +) KOW AT S . 8 8 G 0 Dwn o e - .o
TWA White, Rucl..oi..y....... 313 W, d4th St., Vancouver, Wash... 1 0AE McGee, Paul ). ... .. .. 2609 Richmond Ave., Mattoon, Til.. ‘3
EIGHTH DISTRICT. 90T McKee, Charles R........ 203 N. 2d St,, Atchison, Kans... .. 1
RS Alger,Allan E............ 214 Arizona Ave., Lorain. Ohio..... 1 lowWp McKeever, Thomas....... 1703 W. 104th Pl,, Chicago. IL. .. . 5
BAMJ Allan, Donald. .. ......., .|3237 Dayton Ave., Cincinnati, O. .3 9DW Malott, Alfred F.... ..., .. 945 V. 30th St., Indianapolis. Ind. 5
8AMIL Rerman, Isidore A........ 819 Windham $t., Cincinnati, Qhjo. .5 9CO Maupin, Ross T.......... 2136 Indiana St., Kansas City, Mo. .3
BANB Bower, Stanley.......... -| 162 Elizabeth $t., Marine City. Mich| ) UA] Nell, Raymond B Clinton, Jowa. . ............ .5
8AJ Custis, Walter E.. .. ..|468 Buchtel Ave., Akron. Oluo ..... .5 DWS Patterson, Coy V. ..13528 Winsor Ave., Kansas Clty. Mo. .3
8CI Danforth, Gordon IF.......|16 Tuxill Sq., Auburn, N, Y........ .5 BBL Perl, Raymond H.. ..|2533 N, Richmond St., Chicago. 1I. 1
8I'P Esslinger, Elwin. . .|523 Miller Ave., Ann Arbor, Mich.. 1 OHU Pitgram, G.\WV. &]ohnC ..1710 8. 19th 8t., St. Joseph. Mo..... .5
8SB Evans, George A .| Tippecance Clty. Ohio =) 0SQ Rea, Richard S.. 1028 Prospect St., Elgin, Il.. .5
SDD Fleckner, Harry K .|1007 Sheridan Ave., 8. V 9AT Rueschau, Harry R. 3748 Clifton Ave.. Chicago. I 1
Rapids, Mich.. .3 9oP Sandifer. Robert I 3256 N, Atchison St.. E! Dorado. Kas. 5
8ANF Frase, Ralph L .. 546 E, Buchtel A .5 oKV Sauer, August............ 809 N, Temple Ave., lndlanapnlls,
SHE Grotticelli, Emil. -|115 Montelair Ave., Grafton, Pa.. 1 b Ind. .sssescenvrssmpzmmens ; 5
SANC Israel, Dorman.. . 3426 Burnet Ave., Cincinnati, O.. . . 5 9DZ Seaman, Walter A........ 734 Christiana Ave., Chicago. Ill.... .3
8PU Jones, Winferd E. . .. 87 Holland Ave,, fancaster, N. V... 3 OHP Stevens. Kenneth......... 2032 N. Tth St., Sheboygan, Wis.. .5
8LF Loebs, George. .. .. .. 1139 St. Paul 8t.. Rochiester. N. Y. 5 OAA Stone, Richard G.. ....... 717 Douglas Ave., Elgin. IIl... ... .. -3
8ND McCarty. Alison, 38 Morgan $t., Oberlin. Ohio.. ... : 3 ] 9IH ‘Talbntt. Edward.......... 1114 W, 34th St., lndlanapolls. Ind. 1
8sC Marshall, Leonard A. .. ...12234 Putnam St., Toledo, Ohio..... 5 OWV Wireless Trio. The........ (See Hofiman, Erich A.)
Amateur Radio Stations Licensed by the Bureau of Navigation During the Month of January, 1916,
FIRST DISTRICT. | FIRST DisTRICT—(Cont’d.)
Call Power | Call | Power
signal] Owner of station. Location of station kilowatts. || signal Owner of station Location of station kilowatts.
IANH  [Aldrich, George E... ... .. 0 Simonds Rd., Melrose, Mass,. . .. .5 1AEL  [Little, Noel C............ 8 College St., Brunswick, Me.... .. -5
1JL Ayres, Richard T.... .. ... 10 Common &t.. Charlestown ,Mass| .5 | 1ANE Lyman, Edward W. ... ... 25 Pine St., Pittsfield, Mass.. ..... .9
1ANB Bacuinka, Peter L. .. .. _. 137 Dorchester St., Worcester, Mass, .5 1BP Mills, Bruce M. ... .. ..... 148 Crescent St., Rutland, Ve, . .. .. .5
1ANJ Bailey, CharlesE.,.,...,. 51 Chestnut St.. New Britain, Conn. ) 1AEX Mosher, Albert E.. .. ..... 35 Forest St., Lawrence, Mass.. . .. 5
1AED Beebe, William J. 42 Ridgewood P!., Springfield, Mass .5 1ANO Osborne, Roger W.. . ..... 15 Olney Pl.,, East Lynn, Mass. . o4&
1KJ Blake, Sidney S........... 25 Elm St., W esterly, R.I.... { .5 1GN Palmer, Chas. A.......... |57 W ollaston Ave., Arlington Hts..
1VH Bollerer, Alexander V. . . ., 77 Linwood St., New Britain, Conn. .5 MaAsS. o5 o 0w s T i S - .5
1AE) Bradshaw, Wesley B...... '16 Centre St., New London, "Conn.. .9 1BY Parker, Leighland FF 'Island Pond, Vt. ooueenerirorennn 1
1ANT Buck, Richard C......... 44 Linden St., Reading, Mass. . .5 1EN Pierce, Fred'k H . . High School Bldg., Lewiston, Me. . 1
1RC Chase, Frank H.......... 55 Washington Ave., Chelsea, Mass. .5 1AMB Pratt, Phinehas W 100 Harvard St., Everett, Mass.. .5
1AEG Cornwell, Wm. J..".. ... 24 Clark St., Cambridge, Mass 8 1AEO Redfield, Kendall A.. 18 Mace PL., Lynn, Mass......... B3
1AEY Cross, Leon I .. .13 Vine St., Tiltun. N.H ... ..., 15 1AEl St. John, Forbes. . . 'Darien, Conn........... .5
1ANU Davis, Clifton D., .|8 Cedar Court, Wakefield, Mass - 1IN Schwartz, Walter P 3 Thatcher St., Hyde Par ass .5
1AEZ Daynes, Frederick A .|380 E. st., South Boston, Mass.. .5 1ANM Senior, Wm. 3. .. 68 NMechanic St., Westerly, R. I. .5
1AEA de Mars, Paul A. .. 43 Vine St Lawrence, Mass. ... .. .5 1AEQ Shaw, Arthur M.......... 49 Washmgton Blvd., Spnngfe!d.
1AEE Dickson, Wm. E. . |39 Camden Clrcle, Quincy, Mass... o0 iy T Moassier i Gl .5
1AER Entwistle, Guy K.. Everett, Mass, .................. .5 1AL Sinnett, Chester M........ Ba:ley Island, Me.. 8]
1ANI Erwin, Wm.C., .00 . .. 50 Beechwood Ave., Watertown, 1AEK Sleeper, Joseph N.... .. ... Sanbornton, N. H... —
Ih TMASSE | 't e . g - b 5 1AEU Southworth, Arthur P.. 1‘72 Chestnut St., W akeﬁeld "Mass. .5
1ANF Fay, Arthur N....... . ... 257 B'way, Chicopee Falls, Mass.. . 1 1AES Stone, Perry, . ........... 115 West $§t., New London, Conn.. .5
1AEB Flint, Arthur W._.. ... .. 4 Green St., Wakefield, Mass.. ... .. L 1ANS Stoughton, Edgecombe. . . .1198 Ocean Ave., Portland. Me.. . .. .5
1ANA George, Eldridge B.. ., .. . 1211 Arsenal St., Watertown, Mass. .5 1AC Stubbs, Edward T........ |1 Bennett St., Sanford. Me... .. ... )
1AEF Gilman, Samuel. . . ... 63 Chestnut St., Chelsea, Mass. . .. .5 IHD Sullivan, John F.......... 485 E. 6th $t., 8. Boston, Mass. ... B
1IANG Godfrey, Warren.. . . 117 Park St., West Roxbury. Mass.. .5 1GQ Thompson, John E..... ... |3 Grand St., Reading, Mass....... .5
1AEH Halligan, Wm. J., . 23 Devens St., Charlestown, Mass. .5 1KO Upham, Howard B..... ... 20 Mt. Bowdoin Ter.. Boston, Mass. .5
1AF Hart, Emery A........... 80 Melborne St., Portland, Me. ... .5 1ABW Whitcomb, Raymond E. . .{12 Gerry 8t., Stoneham, Mass... .3
1AEV Hayden, Kenneth L.... ... 44 Chester Ave., ththrop Mass. . — } 1AG Wilbur, Harold §......... R. F. D. No. 6, Auburn, Me...... 5
1ANN Holbrook, Frank L.. ...36 Moody St., Port]and, Me. 8 {TAEN WWinstanley, Robert..... .. 22 Battery $t., Boston, Mass.... .. i
T Holmes, Phillip B......... 21 Rgck]egdc Rd., Newton High- s 1AEW Whittaker, Laban H...... :38 Corona 8t., Dorchester, Mass.. . . .5
lands, Mass.cou cbwetinsasoasson b
1AEP Hunkins, Fred L... .. .....!17 Center St., Laconia, N. H.., ... .5 SECOND DISTRICT.
1AEM Johnson, Gilbert W. ...'75 Ontario §t., Providence, R 1.. ) 2A1X |Ballentine, Harold E...... 17 Sharp Ave., Pt. Richmond, N, Y. .5
1ANK Kurth, Henry L. R. .126 Columbia St. Cambndge, Mass .5 2AIF Betts, Philadner H... ... ..|Montclair, N. Jooooooiion.un.unn -3
IWR Lane, Chauncey C........ 73S Water St., New Haven, Conn .| .5 2A11 |Brewster, Carleton, Jr.. . ' Ocean Ave., Bay Shore, N. Y.... .5
1ANL Leonard, James A.. .30 Newhall §t., Lynn, Mass....... 5 2AJF Broome, Frank H 1315 Chestnut St., Roselle Pk., N. J 1
1AAR Lewis, Wm. H., Jr........ 226 Upland Rd., Cambridge. Mass.. .5 2A1D Butler, Robert M "[396 E. 16th St., B'klyn. N. N | )
ISP Lisker, Wm'. el 141 Chester Ave., Providence, R.1.. .5 2A)C Carr, John......, 204 W. 149th St.. New York. N. Y.. .5

(To be continued)
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Intensifer for Spark-Plugs,
(No. 1,169,744 issued to Alexis F.
Gillet, assignor to Jubilee Manufac-

turing Company.

This device is intended to pile up

the secondary surges in a gasoline
engine spark coil ignition circuit, and
in this way to create a much fatter
and more powerful discharge at the
inner gap electrodes of the spark
lug than is precurable otherwise.

he intensifier is attachahle, as ner-
ceived, to the upper binding post of
the spark plug.

A Thermo=Electric Humidity
Instrument.

E\‘o. 1,169,617 ; issuel to Edward W,
omfort, assignor to g
Company.)
A new design of thermo-electric
humidity instrnment which compen-
sates itself for changes in tempera-
ture and the corvesponding effects
on the electric circwt. It includes
a compound thermo-clectric battery
A, which has proper absorhing mem-
bers ad dipping into some water at
a5. .\ galvancmeter calibrated to
read degrees of humidity is shown
at B, while at £ and 1) are shown
respectively the thermic-motor and
rheostat. ~ This motor in turming
the shaft Jd4 a short way alout its
axis, causes the rheostat wheel dl
to dip more or less of its points
mnto a mercury bath d. The ther
mic-motor and rlicostat arrangement
is for the purpose of aliering the
current in the circuit in propor-

| e B .
1 e

< 2R

tion to the change in the dry bulb
temperature of the air; thus caus-
ing the apparatus as a whole to
read absolutely correct in any Jo-
cation,

Electrical Dancing Mat,

(No. 1,178,444; issued to Stephen
Goldini.)

An electric spark-prodncing danc-
ing mat for either A C, or D.C. cir-
cuits. This invention embodies a
mat or mats on which the Jdancer
treads, the tread surface of which
mat is provided with a plurality of
upstanding wires on which the artist
treads during  the act of dancing.
These upstanding wires of the one
or more mats are electrically con-
nected with a source of electrical
current, either direct or alternating,
so that, when an operator treads
upon the surface of the mat with
metallic-soled shocs, a circuit is com-

pleted, with the result that elec-
tric flashes are produced.
Lxg ¢ | f
' ~Fxrg. 3.
Y
| ogini | y
LAg; l EFx9 .4

Buffalo [Forge

Telephone l.ock.

(No. 1,172,614 issued to John E.
Lavalley.)

The olject of this invention con-
sists in constructing a device for
locking telephones and to be made
in the form of a collar adapted to
embrace_the standard of the instru-
ment. Further, the collar includes
a number of sections hingedly con-
nected. The collar is provided at
the free end of oue section with a
lock mechanism and the free end
of the other section with a hook or
latch member.

Electroamagnetic Indicator.
(No. 1,172,018; issued to Reginald

Fessenden. assignor te_ Samue]
M. Kintner and llalsey M. Darrett.)
This apparatus is of the string gal-
vanometer type. The field conduct-
ors are kept especially cool, so that
very lheavy currents may he passed
through the instrument as by passing
hquid air through such conductors,
which, of course, are made hollow
for the purpose set forth. Several
hundred amperes may be passed
through this instrument. The in-
closing vessel 7 is preferally vacu-
ous, The tension on the looped con-
ductor 11 and 12 is variable by a
D.C. excited magnetic tension.con.
trol 17 and 18, connected up with a
hattery and rheostat. as _perceived.
A beam of light is passed £rosswise
throngh the chamnber 7, which con-
tains praper openings, and any move-
ment of the enlarged portions of
the looped conductor as at 13, is

thus thrown on a scale or other
apyaratus and its various configura-
tions there noted (visually or pho-
tographically). This instrument has

a very small time period owing te
the unique design involved.

Electric Water Lever Indicator

(No. 1,171,405: issued by Dave
. Ablon)

An ingenigus design of water lev-
er indicator, whereby an incandes
cent lamp D, is made to glow at
ditferent degrees of brilliancy ag.

|

p@:ﬂ-

cording to the depth of water in the
tank, which in turn causes a float 5
to rise and fall proportionately.
When the float is at its lowest ex-
tremity, it closes a switch 10 causing
the lamp D to burn directly on the
A.C. service mains. As the water,
and conjointly the float 5 rise, the
iron core attached to the upper end
of same extends farther within the
solenoid winding, thus creating more
impedance and in consequence the
lamp D grows dimumer in proportion.
A trip switch is actuated when the
float and its vertical shaft 6 have
reached the wupper limit of their
movement which opens the solenoid
circuit.

Air Cooling and Aromatizing Fan.

(No. 1,173,497; issued to John
Farley.)
According to this invention an

air fan is provided, driven in any

}

suitable manner, say by an electri¢
motor, and mounted in front of the
fan, in such manner that the air
from the fan is driven therethrough,

COPIES OF ANY OF THE ABOVE PATENTS SUPPLIED AT 10c. EACH.

is a grid or the like device made of
a series of tubes or ducts, the sides
of which nearest the fan are open,
or the tubes may he perforated.
Means are provided for causing a
circulation of water or other liquicd
to take place through the tubes of
the grid. The liquid may be merely
water for the purpose of cooling the
air and entrapping dust and fiber
which is then carried away in the
water flow, or water impregnated
with disinfectants or perfume.

Telephonic Amplifier.
(No. 1,179,117;_issued to Emily D.

OWTY.
An amplifier intended for use on
ordinary telephone receivers, en-

7

7

abling the user to lay the receiver
on the table, thus leaving both
hands free.

The mechanism comprises the us-
ual telephone receiver 1 having the
cup 2 with the ring 3 thereon and
the diaphragm 4 thereon, in com-
bination with the sound tube 5
having the rim 6. This telescopes
on the ring 3; the spring clips
engage the ring to hold the rim in
place; the ring 8 screws into the
tuhe. The auxiliary diaphragm 9 is
carried by the ring 8, and the pin
ot strut 10 is fixed to the center of
the auxiliary diaphragm.

Magnetic Connector for Speed
ndicator.
(No.

1,168,037 ; issued to Frank

Short, assignor to General
Electric Company.)

This scheme utilizes the principle
of magnetism to provide a neat and
handy attachment which will Lold an
ordinary speed indicator or counter
in position on the end of a rotating
shaft 6. The cup-shaped memher 1,
is made of steel sirongly magne-
tized and the ccnter stem 2 is also
of steel and made to slide quite
snugly through the opening in cup

A spring chuck 7 makes firm
connection with the stem of the
speed indicator 8. The weight of
the indicator part at 9, ordinarily
will keep this portion of the instru-
ment stationary while the template
revolves. .An alternative design is
shown at Fig. 3, while 2 is a soft
iron plate acting as a ‘“‘keeper™ for
preserving the magnetism in the
steel shell 1 when it is not in use.
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Under this heading arc puhhshcd ctectrical or mechanical ideas which
our clever inventors, for reasons’ best known to themselves, have as yet
We furthermore call attention to our celebrated Phoney
Patent Offizz for the relicf of all suffering daffy inventors in this coune

not patented.

try as well as for the entire universe.

We are revolutionizing the ’atent business and OFFER YOU THREE
If you take vour Phoney
Patent to Washington, they charge you $20000 for the initial fee and

DOLLARS (83.00) FOR THE BEST PATENT.

THE ELECTRICAL EXPERIMENTER

Phoney Patents

WE PPAY
50 you save $43.00 11
be sure that it
ter.
Patent examiners to
Jifty.

““then you haven't a smell of the Patent yet.
the Patent, you must pay another $20.00 as a final fec.
YOU $3.00 and grant you a Phoncy Pateat in the bargain,
When sending in your Phoncy Patent application,
is as daffy as a lovesick bat.
Simple sketches and a’ short description wilt help our staff of Phoney
issue a

115

‘After they have allowed
That’s $40.00 | !

The daffier, the bet=

Phoney Patent on your invention in &

PHONEY PATENT OFFIZZ

ALEC TRICITY, OF OYSTER-ON-THE-!3-SHELL BAY.

Me4du
“a-1

To whomsoever it may concerit, consarn
o

By the knowledge of the fact that 1, Alec
Tricity, a spitflicated native ot quur ~on-
the-¥;-shell-Bay, have, in spite of constant
danger from the indiscriminate wiclding of
the Big Stick, succeeded i constructing a
machine which wili either kill or cure—
probably the former—all men wheo are in-
clined toward stoutncess, «<ue to their hav-
ing .sat too long at the little round tables,
guzzling the soapy foam from a growler of
Pilsener’s best dark brown, or to their eat-
ing too many portions of steak and onions,

FAT MAN'S JOY

Specifications of Patent Leathers.

pressure, makes the fortunate patient writhe
with glee, wlhile the salty tears spring to
his docile, cow-like cyes.

In the meantime, connector 8 joined to
crank 31, moves the arms up and down,
thus reducing the fatty accumulation,
caused by too great unlanulmnty with the
use of Shauk’s Mare. 3 is a spark coil,
connected to hattery 6. The secondary cur-
rent, applied through shaft 3 and the con-
necting rods, lkeeps the patient in a happy
futter of enjoyment. Tn the meantime, the

wheel 15, which carries a contact 16, oper-
ates a magnet,

13, actuated by hattery 7.

(Patented Black Friday 13th)

fatty degencration, will give the victim the
most powerfully pleasant prodding and pok-
ing which he ever experienced, and leave
him in such a condition that he will never
Lbe able to look cross-eyed at a man's-size
portion of baked Dleans or pigs' knuckles
with sauerkraut.

3. A device which will make money in
Turkish, Russian amd Skowhegan baths,
where all-night rounders usually finish up
to sweat out their remmorse at losing twen-
ty-nine cents in a gum machine which didn’t
work.

4, A device which will actually perform

.,
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An Anti-Fatter, in which the Parabolic Protuberance is Positively Compressed by a Stomach Plate, operated by a Crank, while the Auxiliary Processes Proceed

as well as other frightful fat foouls.

This invention relates to a mechanical
means for muscle mutilation, which posi-
tively reduces the proboscity of any person.

The action of this device is as follows:
The patient, victim, or otherwise, stretches
the noble proportions of his sylph-like fig-
ure upon the cold, hard plate, 26, with his
painfully prominent protuberance pointing
toward the Pole star., His dainty, naked
feet are held by the strap 27, while a brass
band—no conncction with a German Band
—rpasses lightly over his manly chest. 3 is
a shaft supported hy inlaid mahoganv hang-
ers, 18, and driven by the motor 4, helt 19
and pullev 20. Current is supplied by wire
30, with switch 29. \When revolving, the
shaft causes rod 9 and plate 2, too, to move
with a gentle, undulating un-adulterated
movement, which, as it exerts a soothing

The armature 12, governed by spring 14
regularly opens the valve of a spraying de-
vice, 10, blowing a zephyry shower of pre-
digested onion emulsion on the red and
bulbous nose of the treated person.

A little, or chicken feather, 25, hstened
to wheel 24, is run by the gears 21 and 22,
supported by hangers 23, This actuates the
tickling membrane at the hottom of the
pedal extremities, thus kcemnn the patient
in an amiable mond. Tt is highly important
that only chicken feathers be used. Pa-
tients using t]ns device are notorinusly
known to be “chicken” fanciers. Hens
feathers would never do.

What T claim 1s:

1. A device which \\111 positively cure or
hust any ahnormality in the region of the
solar plexus.

2. A device which, while reducing the

www.americanradiohistorv.com

the work of the usual Anti-Fat, Don’t-be-
Thin, or Have-Muscles-and-Perfect-Figure-
Like-Aine preparations, which never cure,
and kill nuich slower than this mechanical
anti-fatter. There is no question about
kicking the bucket with this device.

In testimonv whercat T put my name,
during the third year since our cat swal-
lowed a clothes-pin, and died of hokus-
pokusmorphia, on the back steps, with its
left hind foot still in position to scratch
the flea which it never could find.

ALEC TRICITY,
By his attorney,
Harry Ilaenigscn.
Witnesses :
Will U. Diet.
0. I. Shudworra.
Lemme Dust.
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THE ELECTRICAL EXPERIMENTER

QUESTION BOX

This department is for the sole benefit of the elettrical experimenter.

suficient interest will be published.

1. Only three questions can lLe submitted to Le answered. N . ) .
2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no penciled matter considered.

Questions will be answered here for the benefit of all, but only
Rules under whieh questions will be answered:

matter of

3. Sketches, diagrams, etc., must be on separate sheets. Questions addressed to this department cannot Le answered Ly mazil,

Telephone Magneto.
(524.) Matt Jarosz, Chicago, Tll., asks:
1. Can the hack EM.T, of a series wound
motor be used for sending in wireless teleg-

Frimary Swirch
123 sechn o colls A

7 dlt/}a///'c SIF
_Jwitch on piiis
s Swrich orY pant @

Dead-End Elimination Switch for Loose Couplers,

raphy? 2. Can you give me a diagram
showing how a dead-end switch is con-
nected in a navy type loose-coupler? 3. Can
2 tclephone magneto having four magnets
be changed into a shunt wound dynamo for
charging batteries.

A L. The hack EDMF. (voltage) of a
series wound mwotor can not he used in any
way for operating the sending coil in wire=-
less telegraphy as we do not know any
means of utilizing this back E.MLF. for such
a purpose.

A. 2. The illustration herewith gives the
connections of a very good dead-end switch
which is used for the primary but a similar
ore can he made for the secondary coil. (

A. 3. A telephone magneto can not be
changed into a shunt wound dynamo very
easily, but if field coils are wound over
the magnets and so connected that the po-
larity of same does not change the polarity
of the permanent magnets, it would be
possible to convert this magncto into a
shunt wound dynamo. A commutator will
have to be added to the armature,

Audio-Tron Bulbs.

(524-A.) John Eddy, Jr., N.Y., writes: 1.
Are the Audio-tron Dhulbs as advertised in
the March issue of The Electrical Experi-
atenter as sensitive as audion detectors and
can thev be used in the reception of un-
damped waves, using the “beat” system?
2. Are any other additional instruments
required {or detecting these continuous
waves besides the audio-tron tube? 3.
What are the requirements for member-
§hi1;) in the Wireless Association of Amer-
ica?

A. 1. These bulbs are somewhat more
sensitive than the audion because of the
greater ionic generating surface obtained
which is due to the increase of size of the
grid and wing. These detectors are suita-
ble for the reception of undamped waves
when used in proper oscillating circuits
such as the Armstrong type.

A. 2. The ouly instruments that will be
required for operating this detector for
receiving undamped waves are additional
inductances and capacitics properly con-
nected. Refer to recent issucs of this jour-
nal.

A. 3. This organization is no longer in
existence.

Carbon Ball Transmitter.

(525.) F. Howell Miller, Richmond Hill,
N.Y, writes: 1. Kindly give the connections
for a coherer so that I can operate a tape
recorder. 2. What is the price and where
can a carbon ball transmitter be obtained,
such as is uscd in the Electro-Magnet Skull
described in the March, 1916, issue of The
Electrical Experimenter?

A. 1. Herewith is given a diagram of the
connections for a coherer operating a re-
corder.

A. 2. A suitable transmitter may be pur-
chased from The Electro Importing Co.,
233 Fulton Street, New York City, Al-
though this transmitter is not exactly like

Aororized
Conerer 5., %% .
\

I

Aecoraer

Coherer Wiring Diagram, Including Tape Register.

the one described in the magazine, it will
do the same work and is very sensitive,
which is_the most important point in the
construction of the magic skull.

20,000 Meter Tuner.

(526.) Morris Klosner, Bronx, N.Y,, in-
quires: 1. Will you please give me the
constructional details of a loose coupler
that will receive wave lengths of 20,000
meters and that can be adjusted without
sliders or switches and have two primaries
and two secondaries? 2. Is this loose
coupler more efiicient than a standard type
coupler?

A. 1. The primary tubes are hoth 14
inches long, and 12 inches and 1114 inches
in diameter, wound with No. 20 s.s.c. wire.
The secondary coils are 13 inches long, by
11 inches and 10% inches in diameter,
wouid with No. 24 s.s. wire. The primary
coils and secondary coils are connected in
series, so that their inductances oppose each
other,

A. 2. The 20000 meter coupler is not
as efficient as the standard type for all
around work, but the former is by far the

www.americanradiohistorv.com

most cfficient instrument for receiving long
wave stations.

A large loose coupler is always more ef-
ficient than a small coupler used with a
loading coil. Such auxiliary inductances are
a source of loss m any event.

Small Tesla Coil.

(527.) Stanley R. Booth, W. Va,, asks:
1. Is it possible to operate a small Tesla
transformer coil on a %-inch spark coil
and electrolytic interrupter? 2. What
would be the dimensions for this Tesla
coil? 3. About what length spark could
be drawn from such an apparatus?

A. 1. A small Tesla transformer can be
operated by a ¥5-inch spark coil and an elec-
So(l:ytic interrupter on 110 volts, A.C, or

A, 2. It can be constructed with a pri-
mary 3 inches long by 3 inches in diame-
ter and a sccondary 6 inches long and 2
inches in diamieter. The primary should be
wound with No. 18 B. & S. rubber-covered
copper wire and the sccondary with No.
28 B. & S. copper magnet wire.

A. 3. You would probably be able to_ob-
tain 14 to 2 inch sparks from this coil.

Umbrella Aerial.

(528.) Stanley E. Perezs, Havana, Cuba,
writes: 1. What is the wave length of a 3
slide tuner, wound with 365 fect of No, 24
B. & S. bare copper wire? 2. What is the
receiving distance of a set with a 3 slide
tuner, galena and silicon detectors, two
tubular condensers, rotary variable con-
denser and an umbrella aerial 36 feet high
and 36 fcet long composed of 12 wires?
3. Which is the most efficient way of con-
necting an umbrella aerial?

A. 1. The maximum wave length that
you can obtain by using this tuner is about
1,200 meters.

A. 2. You should have no trouble in re-
ceiving 500 miles.

A. 3. The illustration herewith gives the

(«/\/“A Mefa//,/f"?izj
) /\ 2D ¥ / ) ;q ‘T..‘
6'0/}/76’;/_//'7 - \ e/ nires
e

G528 (@)

Umbrella Aerial Arrangement.

‘connections of a suitable umbrella type
antenna.
(Continued on page 118)
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The Electro Trade Mark

stands for high quality and low prices

“Electro’’
Rotary Variable Condensers

Consider these features: FIRST—
THESE CONDENSERS ARE THE
ONLY ONES MADE WITII A
TRANSPARENT CASE IN WIHICII
OIL CAN BE USED WITIIOUT IT
LEAKING. Inthis way the Condcenser
capacity can  be increascd FIVE
TIMES. SECOND—TIIIS CON-
DENSER IS THHE ONLY ONE NOW
ON THE MARKET WITIL TIHE
CONNECTIONS AT THE BOT-
TOM. Cover is of highly polished
hard rubber composition with a large
scale that is easily read. The Con-

denser has provisions for sercwing it
down to a table, a really invaluable
feature not found in others.

The “‘Electro” VYario Selective Coupler
CABINET TYPE. This Outfit can tune to wave lengths
from 100 meters to 3,000 meteis. 'The entire cabinet is
made of highly polished mahogany, with switches con-
trolled by hard rubber handles and the binding posts and
metal parts of brass, nickel-plated.

Smallest and most compact long distance wireless re-
ceiving outfit manufactured.

No. -11000—"*Electro’ Vario Selective Coupler (No
phones or detector) Price, $6.50

THE
SIGN OF

Mark

QUALITY
AND
VALUE

PRICES

No. 9240—"Electro"” Rotary Variable
Condenser, 17 plates, Capa-
city .M m. f., sze 4 lgx
373 in.  Shipping wcight 2
Ibs. Price, $2.75

No. 9241—"Electro”’ Rotary Varizble
Condenser, 43 plates. Capa-
city .00l m. f., size 3 14x3 %
in.  Shipping weight 3 lbx.

Price, $4.25

NDUCTANCE.

\ No. 8%/
\f
The *“Electro’’ Loading Coil

To receive messages from stations using lobg wave lengths
it becomes necessary to use a loading coil to increase the
natural wave length of the ordinary tuning coil or loose
coupler. Our loading c¢oil has a wave length of approxi-
mately 3,000 meters. .

There are six 1point.‘;. each representing approximately
00 meters wave length, and by simply revolving the knob
most any wave length can be obtained. Either a loose
coupler or a tuner must be used in conjunction with this
instryment. .

It is made entirely of hard rubber composition with large
hard rubber handle and hard rubber binding posts. All
metal parts are hickel plated and highly polished: its size
is 4 in. in diameter and 114 in. in height. Explieit direc~
tions and diagrams are furnished. WE GUARANTEE
SATISFACTION.

No. 8487—*'Electro’’ Loading Coil, as described.
Shipping weight 1 b, Price, $2.50

RADIOCITE

The Unusual Wireless Mineral

sensitive all over.

he most wonderful of all erystals.
ANY other erystal or mineral.

The mineral that looks like liquid gold. Now in use by several governments. Equally

) Used with a medium stiff phosphor bronze spring. ] s

Sold by the piece only. FEach crystal is tested and guaranteed. FEach packed separately in a

box. Money refunded if our ¢laims are ot substantiated.

More sensitive than Galena, more sensitive than

Does not jar out easily.

Generous piece of tested Radiocite, $0.50 Prepaid
We are the sole American Retail Agents for Radiocite

IMMEDIATE SHIPMENTS.

NO DELAY

“The Livest Catalog in America” is yours for four cents in_stamps or coin to cover postage.

This wonderful

Electrical Cyclopedia No. 16 contains 275 pages, 65% illustrations and diagrams, including Treatise on Wireless
Telegraphy, complete list of all U. S. Wireless Call Letters, complete Morse, Continental and Navy Code

Charts as well as 20 coupons for our 160 I’age Free Wireless Course in 20 lessons.
Wonders." It's one book you simply must have.

THE ELECTRO IMPORTING CO.

236 FULTON ST., NEW YORK

BRANCH STORE No. 1
69 West Broadway
New York City. Retail only

“Everything for the Experimenter”

You need this '*Book of

Better send four cents for it now, before you forget.

BRANCH STORE No. 2
317 Livingston Street
Brooklyn, N. Y. Retail only

You benefit by mentioning *“The Electrical Experimenter” when writing to advertisers.
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QUESTION BOX.
(Continued from page rié)

/ / EFFI CIE%:FS FORE Dynamo Troubles.
A ZOCERIGS / QUIPME 0555 (529.) Eugene S. Bee, Miss,, asks: 1.
MIGNON TEM =" URP Wiy will my motor generator not develop
= e lgYIS =~ L P current when it runs all right as a motor?
,{'R AT O“‘\\\ AL A. 1, We would advise you to excite the
S “‘Zn:f‘) generator field from some source of cur-

rent and at the same time run the machine.
If you do not obtain auny results after ex-
citing the field in this manner, the only
other thing to do is to reverse the field
connection. In one of these ways you will
no doubt get the machine to develop the
proper amount of current, if it is not burned
out. Test your armature coils and com-
mutator. .

2. Should a ground wire be insulated from
the house structure when it is lead to
earth? 3. What is the maximum wave
length of the receiving transformer which
[ have described?

A. 2. Tt is not necessary for you to in-
sulate the ground wire when leading it to
the ground terminal; no insulators should
be used.

MIGNON A. 3. About ,500 meters.
TRANSM!SS!ON A MAGNETIC PROBLEM.

CONTROLLERS }| | i s o sone hree bromioms for i

/NRITE FOR CATALOGUE
AND rMENTION THE ELECTRICAL EXPERIMEEER

SAFETY FIRST

You may sometime get satisfactory goods of
another make But you are always safe and sure

. : : No. 8809. 106 Amp. 600 Volt Lighte
in Bunnell make. 36 years experience making ° ning Switeh, $3.00

ngh Grade Qur Catalog 36E
Instruments illustrates and de- Will the Attraction Between the Two Magnets
o Unbalance the Scale B 2
counls. Most reput- scribes about 300 ava ¢ Beam
2 Q _ 0. 1. Two magnets 1 cm. x ¥ cm. x 30
able dealers stock our articles of wireless ap cm. long magnetized to an intensity of 700
appliances. Insist on paratus as well as units pole per square cm. of sectional area
5 : . . are hung from a balance heam as indicated
getting them. other appliances. in Fig. 1. Assuming that the magnets ex-

No. 8804. Crystal Holder

oo, B804, Crystal Holder, Send stamp for it, to actly balance each other before they are
n Bla . , S1.

magnetized, find the number of grams
which must be added to one pan to balance
the magnets after they are magnetized and

@ » specify to which pan it must be added.
A. 1. In order to put the pan in equilib-
: U JO H' Bunne" & Co‘ S rium again, it will be necessary to add .715
e ,;.,’ramsl to the left Iazm after the magnets

> have been magnetized.

Radio Dept‘ Q. 2. A lhorizontal electric light wire
stretched due magnetic north and south
No. 7939. Standard Wireless Key, $2.70 32 Park Place New York carries 1000 amperes of current flowing
toward the north. The length of the wire

“ THERE'S MONEY INIT

—ai=] EARN TELEGRAPHY=3A%

MORSE AND WIRELESS
TEACH YOURSELF

in half usual time, at trifling cost, with tl:ne yvonderful Automati_c
Transmitter, THE OMNIGRAPH. Sends unlimited Morse or Conti-

nental messages, at any speed, just as an expert operator would,
Adopted by U. S. Cov’t. 4 styles. Catalogue free.
OMNIGRAPH MFG. CO., 39L Cortlandt St., New York

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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is 250 mecters, the intensity of the carth’s
field is .57 gauss and the magnetic dip is
63°. Find the value of the force pushing
on the wire and specify the direction.

A. 2. In this problem the amount of
force pushing on the wire is 1,269,500 dynes
and the direction is west.

Q). 3. The choke coil of a lightning ar-
rester consists of 50 turns of wire wound
in one layer and on a cylinder of which
the diameter is 15 cm. and the length is 50
rcm. (a) Calculate the approximate induct-
ance of this coil. (b) Calculate the ap-
proximate rate of increase of current in
the coil at the instant that a lightning dis-
charge jumps across 2 cm. of air in prefer-
ence to going through the coil.

The inductance of the coil de-
scribed in the third problem is .000111
heary. The amount of current produced
by the lightning discharge at instantaneous
value is 360,000,000 amperes.
CHOKE COIL.

(531.) Joseph Spencer, Delaware, wants
us to give him the dimensions for building
a choke coil for an arc used in radio-
telegraphy.

A. 1. It is impossible for ys to give you
dimensions for a choke coil unless the
power of the arc is specified.

Q. 2. Can alternating current be used
for a radio arc?

A. 2, Altermating current can bhe used
for a radio arc. providing a step-up trans-
former is employed.

Q. 3. What are the best materials to use
for the arc electrode?

A. 3. Carbon and copper clectrodes have
been found the best to use in constructing
the arc generator.

WAVE-LENGTH.

(532.) Clyde Stewart, Wisconsin, in-
quires:
Q. 1. Will a helix increase the wave

length of a sending station; if so, how
much?

A. 1. A helix will increase the wave
length of a sending station, but it is im-
possible to say how much, as it is neces-
sary to know first the size of the helix and
aerial used.

Will an arc send as far as a trans-
former on the same amount of current?

A. 2, An arc will not send as far as a
transformer on the same amount of cur-
rent, unless the arc is supplied with up-
wards of 2 K.\V. of power and even in
this case it is hard to say whether the arc
will send as far as a transformer of the
same rating, but arcs that use power ahove
50 K.W. will usually send further than
transformers of the conventional type.

Q. 3. Will the current from a trans-
former coil kill a person?

A. 3. Whether such a coil will kill a
person depends upon the size of the coil
and also the manner in which the person is
shocked. Some people will stand shocks
much better than others. Tt also depends
upon the physical condition of the person
that receives the electric current, moisture
of hands, etc.

COIL FORMULAE.

(533.) W. Grimshaw, Akron, Ohio,
wants to know the correct formula for de-
tel.-lmining the wave-length of a specified
coil.

A. 1. The formula which you desire is
herewith given:

WL=n (31416) xdxtx L x 4

3.28
Where:— W.L=Wave Length in ™eters.
d=Diamecter of coil in feet.
t=Number of turns of wire
per inch.

L=Length of coil in inches.

This result is only approximate,
The wave length of any coil is depend-

(Continued on page 121)
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YOU CAN “SEND”
1000 MILES

119

1000 miles.

current.,

as much as the open-core type.
condition.

order.

Make your wireless reach greater distances
—transmit hundreds of miles further—with
a THORDARSON WIRELESS TRANS-
FORMER. We constantly receive news
of unusual distances attained with the aid ©
of the THORDARSON—often as high as
Gives a stronger, steadier
spark, instantly adjusted without dis-
connecting transformer or cutting off
Amateurs everywhere are get-
ting the best results with the

HORDARSON

WIRELESS TRANSFORMER

Magnetic Shunt makes possible instant adjustment of current while sending,
just like the big commercial stations.

Yet the THORDARSON costs only half

Wonderfully flexible, easily attains resonant

No impedance or choke coils needed. Assembled in heavy black
enameled iron frame, shunt yoke adjustment in cast brass. Secondary terminals
of polished hard rubber with brass core for easy adjustment.
capacity, standard winding for 100-120 volts, 60- 133 cycle. Special windings to
Write today for illusiraied folder.

Made by the Builders of the 1.000.000 Vot

14, 34 and 1-KW.

Transtormer at the San Francisco Fair

Thordarson Electric Mfg. Co.,

506 SO. JEFFERSON STREET
CHICACO ,ILL.

POCKET

MULTI-AUDI-FONE

WIRELESS H FONE
SIS |
SET $.60.00.
UN-DAMPED-WAVERS

$45.00 and $100.00

LONG WAVE TUNERS

DETECTOR-

CIRCULAR

$17.50 and $30.00

IS For Deteetives.
With this instrument and TELEPHONE For County Attorneys.
any deteetor you can re- VOICE MULTIPLIER For Hotels.
ecive up to 3000 meters. $15.00 For I\lm_ulfaeturers.
By use of 2 new cireuit its For Business Men.
tuning is , -
remarkably $ 5 .75 DEAF-MAN'S-EAR PRICE $35 .00
sharp. . . . = $35.00
SEND FOR 273 MORRIS AVE.

MULTI-AUDI-FONE

ELIZABETH, N. J.

Signals Come In Roaring

“Your New Tuncr with 20 taps on primary and 9 on secondary gives
me extraordinary resuits.
I never heard with old loose coupler. IEdward Van Hoesen, Brookfield
Junetion, Ct."”

Send 2-cent stamp for Bulletin 108 just oul,
COLBY’S TELEGRAPH SCHOOL, AUBURN, N. Y.

Signals come in roaring. Get some statiors

You benefit by

mentioning 'The Electrical Experimenter” when writing to advertisers.
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The ELECTRO-SET CO.

ANNOUNCES the Completion e
and PUBLICATION of their R ——

-HAN DY BOOK
CATALOGUE

' ' ) ’ 4 e,
FOR EVENYBODY"
A ND B O O The Llectro - sot: Co.
Lpader}fﬁ,\vt lldg. . .Cylt-v'nlamlo.
ana CA 7 AL OG UE dedinen
We spent $9,000 getting this book

ready for you. An expert writer,
acollegc professor, a '‘merchandise
m: ml ..Ln(l a.;kllll]cdh printer (clnm—
. . . osed the staff which prepared the
(Now Ready for Distribution) Fiandy Book. No expenscar offors
was spared to make the Handy
Book the livest, handsomest, most
val\mblc work of its kind ever
published.

s | 1€ Big Book You Need and Want

vou to sehd us, and the Handy Dook
\.\'illI golflun\ a;']d tof you byk lret\.uln
trifling fee ask harely - .. o
iﬂﬁﬂrsghfa.‘u of“,mzf;'im.dhalml- The big book you have been waiting for. A glance through its
1R onsidering the trenendous - - . .
expenditure e olved in the coun N many pages will show it to be indispensable to you, and we
n this worl € cal t 0 «11° . . .
idkrihute 11in & haphasard manker, doubt that you would be willing to part with it for many times
80 we are asking you to send us the N h .
small amrinfmt]nf llic as a mark of 1ts purchase price.
vour good faith and interest. .
Positively no Hlandy Book will bo Only one Handv Book will be sent to any one address. The Handy Book

forwarded unless 10c is included will not be forwarded unless 10c is received with the request.
with vour request.

What This Valuable Book Contains

Treatise on Wireless l'nhles of Transmitting Ranges grade Wireless Apparatus, from the least
Treatise on Tuning Spark Yoltages expensive beginners’ materialsat advanced
Treailise on Simple Electric Measurements ' “* Induetivity research instruments
Treatise on A. B. C. of Electricity with many " Weights and Measures Money-saving Flashlight Pages

fascinatin, E\penmenls Wave Lengths AMoney-saving Motor Pages
Treatise on Construction of Aerials b Specific Gravity New Goods such 23 you never have seen
Care and Treat ment of Minerals and Deteetors Itesistance listed elsewhere
Hook-up—most approveil for amateur use ' Wire Data Good for advanced experimenters and for
How tc Make Solenium Cells 5 ‘' Winding Data younger boys
How to Calculate Wave Lengths " * Spark Coil Construetion Equipment for schools, colleges, ete.
How to Calculate C: npz\mnes And many others, In fact, this great book contains something
Formulas for Capacities and Wave Lengths Most eomplete and reliable line of raw materia! electrical and something of interest for
Code Charts at low prices. Splendid selection of higli- everybody.

\ You'll find more information in the Electro-set Handy Book than in any
fwo 25¢ books on the market. The Electro-set Handy Book and

Eltore. Catalogue should be in the hands of every experimenter. Don'’t fail
et Co.

374 f‘ Gdthcs):. to order yours today.
eveland, g

The

Gentlemen: N - " ’

Herewith please find Dept. / t t
enclosed 10 eents in @ s ‘
smmps‘or coin for which ¢ E-1 z ’e Elec l O' e 0’
please send me by return

mail your biz Handy Book
and_Catalogue as per your of-

et e 1874 EAST 6th STREET
CLEVELAND,

(Write Planly’

You benefit by mentioning “The Elecirical Experimentey” when writing fto edvertisers.
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QUESTION BOX

(Coniinned from paye 1i9)
ent upon its inductauce and (inherent) dis-
tributed capacity. The latter is small in
niost cases and is ignored in figuring these
tuning coils as a component of compound
oscillating circuits, as for mstance, when a
coil is connected in series with an aerial
The capacity and inductance of the aerial
and lead-in are calculated and to these
quantities is added the inductance of the
tuning coil.

The inductance of a coil in henries may
be found by Conﬂecting it up in series with
an amineter on an .C. circuit. A voli-
imeter 15 connected across the coil, and a
frequency meter shums the feed lines.
Then, knowing R, the olunic resistance of
the coil; E, the effective volts across the
coil; I, the effective current m amperes tra-
versing the coil and F the frequency in
cycles per second as indicated on the fre-
quency meter, the inductance L, in henries,
is found by the formula:

1 JEr—pRe
B
where # =3.1416, a constant.

There is a host of formulae available for
calculating the inductance of coils hut the
majority of them are not accurate for short
coils, such as those encountered in radio-
telcgrapluc work. The following formula,
due to 3rooks and Turner, (see Unrzrc'r.nl\'
of Hlinois Bulletin, 170l. IX, No. 10) wiit
be found useful. This is applical)h to coils
whose length is but twice the diameter.
The vahie of L is 1 henries.

4n2X a® X N vy
e b+c+vw rx
Sh46c+7v
Shb+5¢+ (7r)°

. 14X r
and ¥V = 13 logm|:100 +2’)+3c:|.

Where a—mean radius of windings.
r—major radius of coil. Db=axial length
of coil. C=thickness of the winding; all
dimensions in centimeters. N is the total
number of turns in the windings.

ELECTRIC PROBLEMS.

(534.) B. Goldberg, Brooklyn, N.Y.,
wishes to know the correct answers to two
problems which he has submitted:

. 1. Two parallel metal plates cach 1
cm. in diameter are placed in pure distilled
water, 10 cm. apart, and an electromotive
force of 100 volts is connected to the plates.
What is the force in dynes with which the
plates attract each other, the inductivity of
the water being equal to 90.

A. 1. The two plates attract each other
with a force of 32x10-* dynes.

Q The spiral spring of a Siemens
electrodynamometer is twisted through an
angle of 225° to balance the force acting
on the movable coil when a current of 14
amperes flows through the mstrument. A
twist of 160° is required to balance the
force action of current which is being
measured by the instrument. What is the
required value of current.

A. 2. The answer to your second prob-
lem is 11.8 amperes which is the amount of
current required to turn the electrodyna-
mometer to an angle of 160°,

lU’ ;

N e

COST OF RUNNING COIL.

(535.) Q. 1. Myrl Triest, Minnesota,
asks:

How much will it cost to run a onc-inch
coil from an electrolytic interrupter for one
hour at the rate of eighteen cents per kilo-
watt hour.

A. 1. Tt will cost you ahout five cents
an hour to run the one inch coil with an
electrolytic interrupter.

THE ELECTRICAL EXPERIMENTER

ROTARY RECTIFIER.
(536.) Spyker G. Kurtz, Pennsylvania,
wants a diagram showing the construction
of a rotary rcctifier for high voltage cur-

reats. L 5’ 3 3

Revolving. whees .
High Femsior AC,)
) /

High Voltage Rectifier for Converting A.C. to D.C.
. 1. The illustration gives a schematic
diagram of such a rectifier.

Q. 2. DIlease give the length and diam-
cter of both primary and secondary cylin-
ders of the Navy Type receiving traus-
formers.

A. 2. The dimensions of tlie primary
and secondary cylinders of the Navy Type
receiving transformers are: primary 5x41V5
inches, secondary 3\4 inches.

PASTE FOR STORAGE BATTERY
PLATES.

(537.) J. Bottlewood, Englewood, N.J,
desires to know

Q. 1. How is the ampere-hour capacity
of a storage batiery determined?

A. 1. The ampere hour capacity of a
storage hattery is determined by multiply-
ing the number of amperes consumed by
the instrument which yses the power of the
storage Dhattery, and the number of hours
that the power is used without recharging.
Thus, if a storage battery is rated at 60
ampere-hours, that means that 8 am-
peres of current can be drawn for 7Y%
hours or 20 amiperes for 3 hours, etc.

Q. 2. \Vhat is the paste composed of in
the positive and negative plates?

A. 2. The positive plate is coated with
a paste composed of lead oxide (red lead)
and sulplhuric acid which is used to soften
the lead oxide. The negartive plate is also
made of lead oxide (litharge) mixed with
suiphuric acid. The pastes of both plates
are forced into the pockets under high
pressure. During formation of the plates
the negative paste becomes converted to
spongy lead, while the positive plate is
converted into lead peroxide.

Q. 3. Arc “Crowfoot” gravity batteries
suitable for charging storage batterics?

A. 3. “Crowfoct” gravity batieries are
suitable for charging storage batterics pro-
viding a sutficient number of them are
nised, as the current produced is small.

MEASURING RESISTANCE.
(538)) S. Sisselman, Atlanta, Ga., de-
sires to know:
Q. 1, What is Resistance Measurement

vltmeler

Ammeler

Mecasuring Resistance by Drop of Potential
Method

and how many methods are there whereby
unknown resistances can be measured?
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$11.00 Guaranteed Ampfifier Coils $11.00 =

TRANSFORMERS

Built for Wireless

The Pittsburgh Wireless Equipment Co.

are under new management at

RIDGWAY, PENNSYLVANIA

= and are on DECK to give you a SQUARE
DEAL and 1009%, value in our

jSuperior Radio Apparatus

for every dollar’s worth purchased

Send 10c. for our complete catalog.
Parts catalog f{ree.

PITTSBURGH WIRELESS EQUIPMENT CO.

Department “R"’

RIDGWAY, PENNSYLVANIA
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A NEW CHAMBERS COUPLER
No. 744, PRICE ONLY $4.50

TPositively un-
equaled for
the money. Is

Wound with
Enamele

wire, and has
a very unique
slider. Wood-
work mahog-
Try one, you will not be disap-

any finished.
pointed.
Be. in stamps brings our 64-page illustrated cata-

None otherwise.

logue, B-B-24,
F. B. Chambers & Co. 20i5anch Street

wadr “WIRELESS™ TRANSFORMER $15.00

CREALEREEe 14,000 YOLTS o3 o oinnemo s e,

Felders and information deacribtive of these 1{ K. W.trans-
lormers may be had for the asking—also ol our 500 and 750
watt oapacities,

Winger's Code Charts—large gize Continental—Post
Pald—15¢., small or pocket size 10¢c. They enable you to
learn the code More Quickly than by any otber method.

Our New Detector (cat whisker type)is‘‘Some’* Detect-

or—itisa marvel of simplicity and dependability—bape is of
Vulcanized Fibre end isturnished with Two crystal holders
—one Cupholder and one LooPed Spring holder—Post
Paid 50c. WINGER ELECTRIC & MFG. €o., 711
So. Dearborp St., Chicago, 11,

50c—TELEGRAPH SET—50¢
A PRACTICAL LITTLE TELEGRAPH SET

Including key sounder and code chart works with one

dry cell. Two sets will tele-
graph two ways. Price pre-
pald,50 cents. Agentswanted.
Liberal commission.

THE ELECTRO SHOP
334 ath St., San Rafael, Cal.

OSTON WIRELESS

Rotary Condenser, 43 plates. 001 M.F. 53 75
Tuner. $2.50. Spark Gaps, 60c. and si.0
Detectors, $1.00, 51.75. S 4.00
Loose Coupler, $7.50, 1500 Meters
Agent for A. W, Bowman & Co.. Adams-Morgen Co.
Manhattan Spark Coila. Catalogue for 2c. stamp.

M. MUELLER, 18 Devonshire Street, BOSTON, MAS§

Jensen Electric Company

Radio Apparatus
and Supplies

1949 Huron St., Chicago, IIl.

BOOST
THE ELECTRICAL EXPERIMENTER
to your friends. It will make the maga-
zine better.

You benefit by mentioning “The Electrical Experimenter” when twriting to advertisers.
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@ A. 1. Resistance is that which ofers

SWITCH CONTACT POINTS

100
Cat. No. 6"6—/ ineh diameter, 3§ inch high, tapped 6/32................ S 30 $l.0f) $1.75
Cat. No. 627—1{ inch diameter, !4 inch high, ¥3 Inch shank threaded, 6/32. .36 1.25 2.00
Cat. No. 628—14 inch diameter, by inch high, tapped 6/32................ .30 90 1.5

Prices given above are for plain brass finish; if mckel-pht(‘d points are desired add 50 per cent. to the
ahove prices,

COMPOSITION KNOBS

Doz.
Cat. No. 601—34 inch diameter, 8/32 hushing, o oo o vue s et ioraneeerneroaonneos $ .40
Cat. No, 602-—1 il diameter, 8/32 bushing. ... ..., .00 eeaa., 1.00
Cat. No. 606—114 inch diameter, 13/16 ineh higth..v. oy vvsennrrenns 2.00
Cat, No. 008—11716 inch dinmeter, 15/32 inch high, 10/32 bushing .50

THE “ALBANY” HOT WIRE METER

This hot wire meter was designed espeeinlly for the wireless transmission cireuits. Has open
scale and is finished in niekel with black insulated base. Front conuected. It is accurately ealibrated
and l“;.““’ ﬁ)’md 100 per cent. overload. Over all size 3 inches by 22 inches by 14 inches. Shipping
\vElp; 1 =)

Cat. No. 330—Range 0 to 3 Amperes
Cat. No. 340—Range 0 to 5 Amperes

MAGUIRE & SHOTTON

814 LANCASTER ST.
ALBANY, N. Y. -

IBHE‘E

ﬁﬂﬂﬁﬂﬁﬁ@ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬂ
mﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁl

secure the best in FLASHLIGHTS
and BATTERIES by insisting that

You Can Only

this trade-mark
is on flash-
light-case and
battery. If
vour 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-Circuit Proof.”

= s
‘“Ideal Fountain L]ght "

Beacon Electric Works of National Carbon Co.,
BRANCHES: CHICAGO, SAN FRANCISCO

130-132 KING STREET
NEW YORK

: _ 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 Arc Stations, to do so on this in-
strument. A special Hook-up is needed in order to
get up to the wave length.

To thosc ordering an instrument such Hook-up wiil
be furnished gratis,

It is as in the past the Right instru-
ment to do all first class receiving with.
Workmanship and material the best,

Send 2-cent stamp for Bulletin No. 3,
which describes fully, also shows the
finest line of Switch points, Rubber
knobs and accessories on the Market.

J. F. ARNOLD
135 East 119th Street, New York City

Send two-cent stamp for Bulletin
No. 3

HONOLULU AND NAUEN

with ourspeciat equipment are next door to vou. Special inductances to receive undamped waves. _Agentsand
Manufacturcers of all reliable wireless equipment. Complete stock ¢nables instant shipment, Write usfor

information.
TRI CITY RADIO LABORATORY

508 Best Building )
9XE (Test stations open for inspection)

W. H. Kirwan

Rock Island, Il
9XR
R. K. Karlowa

opposition to the flow of electricity. Ohm's
law shows that the current strength falls
off in proportion to the increase in resist-
ance. This gives a basis for measuring re-
sistance. There are various methods by
which unknown resistance may be measured
the:

(1) Direct Deflection method,

Method of substitution,

Fall of potential method,

) Differential galvanometer method,
) Drop method,

) Voltmeter method,

) Wheatstone bridge.
Q. 2. Give a diagram for measuring the
resistance of a coil by using the fall of
potential method?

A. 2. The diagram herewith shows the
connections of the instruments used. The
resistance of the voltmeter should be very
high, if accurate results are to be obtained.

Q. 3. What 1s a bailistic galvanometer?

A. 3. A Dballistic galvanometer is an or-
dinary type galvanometer, but it is designed
to measure the strength of momentary cur-
rents, such for instance as the discharge of
a condenser. In construction, the mag-
netic systemn is given considerable weight,
and arranged to give the least possible
damping.

FLICKERING OF LIGHTS.

(539)) Williami FL Mansfield, Jr., wauts
to know:

Q. 1. What mstrument can be used for
preventing the lights from flickering when
a transformer is in operation?

A. 1. The only device that you can use
successfully to reduce the flickering of the
lights is a choke coil.

Q. 2. What is the wave length of an
aerial 144 feet long, 60 feet high with a 5¢
foot lead-in?

A. 2. The natural wave length of your
antenna is about 40 meters.

EDDY CURRENT LOSSES.

(340.) J. Johnston, Drooklyn,
asks;

Q. 1. Explain what the copper losses are
in huilding transformers.

A. 1. The copper losses are the sum of
the I*R losses of Dboth the primary and
secondary windings and the eddy current
loss in the conductors.

Q. 2. Is the eddy current loss in the con-
ductors large?

A. 2. The eddy current loss in the con-
ductors is very small and may be disre-
garded, so that the sum of the I2R losses
of primary and secondary can he taken as
the total copper loss for all practical pur-
pOscs,

Q 3. What is the special objection to
oil in transformer construction and what
kind of oil is utilized in transformers used
commercially,

A, 3 The main objection to oil for trans-
former use is the danger of fire. Trans-
formers that use oil, employ a mineral oil
as it is less liable to catch ﬁre

GUN POWDER,

(541.) Troy Huffington, Texas, wants
to know:

0. 1. The chemicals and quantities used
in making gun powder

A. L. Gunpowder is made by carefully
mixing 75 parts of potassium chlorate
(K CI O:), 15 parts of charcoal and 10
parts of sulphur. The materials used
should be pulverized.

Q. 2. What is the wave length of my
aerial which is 112 feet long and composed
of two wires 50 feet high?

A. 2. The wave length of your antenna
is 300 meters.

ELECTROLYTIC PROBLEM.
(542.) E. H. Noble, Del., wishes to find

NY,

You benefit by mentioning “The Electrical Expevimenter™ when writing to advertisers.
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Highest Award Gold Medal San Fruncinco Exnasition

Your Washing Done for 2c a Week
Eleciric or Water Power Will Do 1he Work

1 have built a new “1900" power washing machine.
I consider this machine the most wonderful washer cver
put on the market. “L'ub built entirely of hizh mm]uty
sheet copper, it is the stromgest and most durable ma
chine made. It is constructcd oun a brand new prmcnple
and I will guarantee that this machine will uot tear
clothes, break buttons or fray the edzcs of the most dcli-
cate fabric. It will wash everything from heavy blankets
to the finest lace without dumage 10 the goods.

This new “1900"" washing machine can be connected
with any clecmc socket instantly .md is started and
stopped by a “little twist of the wrist” and it will do
your washing for 2 ccnts a week,

1 also make a lighter power machine which can be
run by water or clectric power. On most of thesc
mach.nes the motor will run the w rmger t00. Just
feed in the clothes and this power wringer will squeeze
the water out 50 quickly and easily you will be aston-
ished. It will save 50% time, money and labor every
week. The outfit consists of washer and wrnger and
either ¢lectric or water motor, as you prefer, and I
guarantec the perfect working of each.

I will send my machine on 30 days’ free trial. You
do not need to pay a penny until you are satishied this
washer will do what [ say it mfl Write today for
lustrated _catalog. Address: H. L. Barker, 6281
Court 8t., Binghamton, N. Y.. or, if you live in Canada,
write to the Canadian * 1900° Washer Co., 355 Yonge
St., Toronto, Canada.

THE ELECTRICAL EXPERIMENTER

éé - "
Marvelectric
.
Experimental
ELECTRIC SPECAA(TIES {)i%1
Laboratory

A complete outNt for performing {n-
numeraple experiments, Demonstrates $ 75
Magnetism, Soelenolds, Jlesistance,
Motors, Dyninos, etc.

Strong, durable, well- mn(le. fas-

cinating and iastructive. If you ure
1nterated, in electrics you should have one

I AT ALL LIVE DEALERS

Instst on your deater showlntz You the Knapp line—

Knapp goods are best.  If Your dealer cannot supply

You, order direct, Complete catalog sent on reQuest.

KNAPP ELECTRIC & NOVELTY CO.
523 West 51st Street, N. Y. City

SPECIAL
OFFER

Our famous chropho-betrctzmph is now offered at an cxtremely

lowdprme hia detecting instynment of marvclous aensitivity canbe
used for deteeting secrat conversations.,

&J!ﬁl consiats of Scngitive Transmitter and conncctar. 26-1t. Black

Receiver, Headband, Case and Battol he Tmnsmnhr

6 ounces. I'rice complete $12. 00 for a limited num-

1ICROPHO-DETECTOR COMPANY
Guaston Isatwonnaurt. Pres. 119:121 Nossaa Bt No Y. €.
Makera of Detecting Apnaratus from $12.00 to $250.06

out liow many watts of clectricity will be
requwed to decompose 1 cubic inch of
witer in five minutes.

A. 1, The number of watts of clectricity
that will be required to decomposc 1 cubic
incli of water in five mimites would be
119 waltts.

OSCILLATION HARMONICS.
(543.) . M. Gaston, Memphis, Tenn.
asks several questions regar(lmg harmonics
of radio waves, and the manner of tuning
in such wave length multiples and sub-
muitiples ?

. 1. The upper harmonics of a fun-
dainental wavc are shown graphically at
Fig. 1. At A is ohserved the first upper
harmonic of a fundamental wave having a
frequency N; the frequency of the first
harmenic is cquivalent to 2xN. The fre-
quency of the second harmonic (B, Fig.
1) is 3xN, and of the third harmenic
(C, Fig. 1) 4xN. Radio stations arc often
heard on an upper harmonic For instance,
a station transmitting on a 2,500 ineter
fundamental wave can usually be heard on
the first upper harmonic or on a wave
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Relation of Various Harmonics and Funda=
mental Waves
length of half this value. Sometimes the
qecoml or third harmnonic may be so prom-
ment as to enable a station tuning in at
still lower wave lengths corresponding to
these upper harmonic frequencies. It has
heen found in practhe that the fundamen-
tal wave length is the strongest, however,
all things considered. At Fig. 2, is illus-
trated graphically the appearance of the

fundamental (D), first lower harmonic
(E) and second lower harmonic (F).
Considering the fundamental wave (D)

frequency as N, then the first lower har-
monic will have a frequency of %4xN; the
second lower harmonic has a fre(mency
of ¥4xN, etc. The wave length will change
in proportion, 1.e. the 2,500 meter wave
aforementioned would e heard on the first
(lower) harmonic, tuned in to 5000 met-
ers, this wave length corresponding to a
frequency of %xN, N being the funda-
mental. The third lower harmonic would
have a frequency of ¥4xN, and a wave
lerllgth value of four times the fundamen-
tal.

Ratary Spark Gap, Arlingion (NAA) Radlo Stallon
HE electrical industries
offer wonderful opportu-

nities to boys with a liking for
electricity. The salaries paid to
trained men are large, promo-
tion comes rapidly, and, best of
all, the work 1s fascmatmg

The discovery and develop-
ment of new lines, such as wire-
less telegraphy and telephony,
from time to time, promise
attractive and paying fields to
those who wish to specialize.
The w:// to do and Specral Tram-

/ng will bring success to you.

The International Correspondence
Schools can help you to become an ex-
pert in electrical work, no matter what
branch you like best. Thousands of
young men have already won success
through I. C. S. help. You can do as
well as anybody, 7f you try. Everything
is made so clear that you can learn in
your spare time, no matter where you
live or what your work. No baoks to buy.

There's Big Money in Electricity! Ge?

after it by marking and mailing the cou-

pon today. Finding out costs you nothing.

I C.S., Box 5314, SCRANTON, PA.
I——-—-—-—— TEAR OUT HERE ————--—-1
INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 5314, SCRANTON, PA.

‘ Explain, without obllgnlmg me, how I can train for
the position before which I mark X.

[ ELECTRICAL ENGINEER ARCHITECT
Electrician Architectural Draftaman
Electric Wiring Mine Foremas or Sapt.
Electric Lighting Business (Complete)
Electric Car Running Bookkeeper
Elcetrlo Machlne Deslgner Stenographer

Advertising Man
Salesmanship
Window Trimmer

]

B Telegraph Engineer
MEOHANICAL ENGINEER

]

E

@]

Mech:mu'al Draftsmn o

NEER Civil Service
GAS ENGINEE AGRICULTURE
CIVIL ENGINEER Poultry Raising
Structural Engineer AUTOMOBILES
CHEMIOAL ENGINEER Auto Repairing

{The 1. C. S. teach 230 different courses; write down
the name of the one YOU want, If not In this list.)

Name.

l Present Occupation
I & Employ

Street
and No.

— ——— e e e et e et St St it G St e M bt

You benefit by mentioning “The Electrical Experimenter” when zwriting to aduvevtisers.
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e A A A e e A e o e o e e R e = )
“ Free Excursion to New York

A REMARKABLE OFFER

WI IETHER you live in Portland, Maine, or in Portland, Oregon, you now have the finest chanece of a lifctime {o come to
% the famous Metropolis for your summer’s vacation, without cost te you.

% The Publishers of the EvsctricaL ExrErivenTir will pay your railroad fare to New York and back to your home, Hotel
accommadation will be provided at a well-known New York Broadway hotel for two weeks. You may come any time hetween
July 1st and September 30th. Just think what a ehanee!  You always wanted to come tc New York, the city of wonders, the
largest and most marvelous eity in the world. Will you come?

READ OUR OFFER

All we ask is that vou visit your friends and acquaintances and ohtain their subscriptions at £1.00 a year. Almosteveryhody you can
think of wants to read such a bright up-to-date publication as the ELpeTricar ExperivENTER. Nearly evervone has money to spare and, with a
little urging, your friends and even strangers may be poersuaded to subseribe. Once you get the knack you can takefrom eight te fifteen subscrip-
tions aday. (Uponrequest, we will furnish you frree witlia short treatise on how to get subseriptions.) By soliciting from one to two hours a day.
during your spare tine, you will surprise yourself how many people you will be able to convince that they should read the ELECT kICAL EXPERIMENTER.

After sccuring the money send us the cash or Money Order and he sure that the envelepe and letter are plainly marked “Subscription Con-
test.” You will he eredited with every subseription you send in. A one year's subscription counts for one poeint, a two years' subscription for
two points, and so on.  You may subscribe for three or five years yourself by sending’in three or five dollars. In that case you will be credited
with three or five subscriptions as the case may he. )

The individa al sending in the largest number of subscriptions between now and closing date will be entitled to the free excursion to New
York as described above, or one of the other prizes we mention helow.

RULES

Ist. All subseriptions must be sent to us within twenty-four hoursafter  5th. Contest closes at 12 o'clock noon, June 30th, 1916, at which time the

receipt of money. i N last subseription must be in our hands. The winner will be notified
2nd. The full subseription price—381.00 in United States, $1.50 in Canada at once.

and foreign countries—must be remittec. 6th. Winners will be announced in our August issue.
3rd. To win the first prize (Exeursion to New York) not less than fifty sub-  7th, Sub-eription agencies are not eligible to compete.

seriptions must have been sent in. &th. 1f two or more persons are tied for any prize each will receive the prizc
4th. Anyone, either sex, if over 12 years old, may participate in the contest. tied for.
2nd Prize. A $50.00 Wireless Qutfit (Sending and Receiving). 4th Prize. A $12.00 “Ingento” 214 x 314 folding camera.
3Id “ A 320.00 twenty-year guarantee, 17-jewel gold watch. Sth A $10.00 ten-year guarantee, 7-jewel, gold-filled watch.

I IMPORTANT § Anyone not winning a prize and sending in more than § subscriptions will be paid a commission of 20
! '

cents on each new subscription he sends in. Commissions will be paid at the close of the contest.

Someone is going to wineach of the prizes. Will it be you? If you believe in yoursell and in the ELEcTRICAL EXPERIMENTER,
you will suceeed. Better start right now and convinee yourself how easy it is in these prosperous times to get subseriptions for
a worthy magazine. Address all letters

“SUBSCRIPTION CONTEST”’

Experimenter Publishing Co. 233 Fulton Street, New York City

GENS SN E AN EEAS NSO SEA DA SO < PARE NS DA A SRS SO SN S PRSI S NS )
New 1916 Edition Wireless Manual A9

READY MAY 1st, Send 10c. for It

YOU WILL GET YOUR 10 CENTS BACK ON AN ORDER FOR $1.00

New diagrams. New matter. Everything brought up-to-the-minute. Most complete Manual as well as list of up-to-
date, reliable wireless goods. We manufacture a lot ourselves and handle the very best that others make.
Our Pocket Electrical Catalogue W28, 248 pages, mailed on request. This catalogue contains practically everything in
general use in the electrical line and is in fact a small pocket encyclopedia of electrical goods information.
EVERY ONE SHOULD HAVE A COPY OF BOTH

SRR i sl s she s e sl
TIS TR TR T TTS TS TS ST s 2 ST 0 ST obs

Mesco Wireless Practice Set

CompDrises 2 regujar telezrabh key, without ecircuit
breaker. a speclal bigb piteb buzzer, one ceii Red Seal
dry battery, and four feet of green siik-covered flexible
cord. ‘I'be mainobject of tbe ser 1s 1o enabie the heglnner
to master the wireless code, and the buzzer reproduces
the sound of the signals of tbe most modcrn wireless
statlons perfectly.

13t No. Price,
342 Wircless Practice Set, with battery and cord. $1.88

Mesco Wireless Spark Coils

Mesco Rotal’y Spark Gap - ; Have low current consumption. Best to operate

Emits a hlgh musicai note.  Can be heard at greater distances . = on dry batteries. Contact points of heavy plati-
than the note from the statlonury tyne. Cannot be mistaken = num firidium. Has primary econdenser in case.

for statle or other atmosbheric disturbances. Produces pure - A
wave of low dambInZ decrement. lnereases transmitting e(fi- = : Made for wireless work. Permits of close tuning.
cie%ﬁy 20‘;111‘ 32 per cggt.h twelve snar king polnt o . < Spark at interrupter redueed to 2 minimum; spark
e rotating member has twelve sparking points mounted on ~ . I 0 . -
a hard rubber disk and is earried on the motor shaft. Can be i ) BENEH D (PO (D Gilmn g O
used on our sbark coils or transformers up to 1 K. W. Has two @ = Manual gives oli the technical points.
stationary electrodes with special adjusting devices. ) List No. Price.
Qur Globe Motor 1s used Wil operate on 110 A C.or D. C. : A 462 Spark Coil, 1 ineh; can be operated on |
clrcnits;  speed of 4,500 R P.M. Alse made with our Giobe « 4 = r;
]ﬁ:LAtte\}y Motor, wblcb can be operatrd on a six-volt l:erlgPrlt' D 6 Red Seal dry batterles............. $5.40
st No 1ce. No advance in priee of coils yet, although price
222 Mesco RotaryY Spark Gap, 6 voit .. $12.00 . - g of material is hl b:r ¥ L
223 Mesco Rotary Spark Gap, 110 v, A.C.or D, C... ~13.00 : materia Bher:
216 Rotary Unit Only, with twe Statlonary Electrodes
for 3/16 dncb shaft........... ... ... .. 5.00

2 Rrenve " - "ehdeie  MANHATTAN ELECTRICAL SUPPLY CO0. &oSWisin€ sanefanciscs

You benefit by mentioning *The Electrical Experimenter” when writing to advertisers.
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PATENT @ ADVIES

Edited by H. GERNSBACK

In this Department we will publish such matter as is of interest to inventors
and particularly to those who arc in doubt as to certain Patent Phases.
addressed to *‘Patent Advice™ cannot be answered by mail.
Only one side of sheet should be written on.

tions must be clear and explicit.

THE ELECTRICAL EXPEBABMER

. PATENT OFFicE

Questions
Sketches and descrip-

TIDAL MOTOR.

(68.) John Dougherty, of Cairo, IlI,
submits several sketches and description of
a Tidal Motor asking us to examinc same
carefully and advise as to its practicability
and whether it will work as described. Also
if there is a demand for such a Tidal
Motor.

This scheme is not a new onc and has
been exploited before l»oth.theoretically and
practically. The trouble with this schieme is
that it requires a difference of thirty feet
of the sea level Lefore tide and after tide.
To our knowledge this does not exist any-
where or under any condition where there
would be such a large difference, it heing
very unusual to have even a differcnce of
ten feet in the level of the water before and
after tide. For this reason this schenie, as
well as similar ones intended to fill tanks
with water and to use the energy thereof
after the tide has gone out, have never
been proved very satisfactory. We do not
say that in the future such a scheme may
not be evolved whereby to utilize a small
amount of difference in the tide levels, but
so far nothing has appeared that is of a
practical nature.

AUTOMATIC TELEGRAPH
TRANSMITTER.

(69.) Leo Shapiro and Sidney Klein, of
Chicago, Ill, state that they are the in-
ventors of an automatic telegraph trans-
mitter which is capable of transmitting
telegraph or wireless telegraph messages in
either the Continental, Morse or Navy code.
Transmitting is claimed to be affected at
any rate of speed or from five to twenty
words a minute. The machine is supposed
to be operated by any one, iy simply press-
ing down various keys. The inventors ask
for our advice as to the patentability, etc.,
of this invention. .

There are a great many automatic trans-
mitters on the market now and any text-
book on electricity will show what has been
done. Without having seen drawings or
models of the actual apparatus, it is impos-
sible to say what can or cannot he expected
from such a machine. As a rule, however,
we would say that such machines are rather
expensive and there is not much demand
for them on account of this. If there could
be evolved a machine that could sell at he-
tween $5.00 and $10.00, we think there
would be a very good market for same.

COPYRIGHTING INVENTIONS.

(70.) E. Lennert, New York City, writ:
us as follows:

“Could not you, through your valuable
journal, encourage a movement to have in-
ventions registered at the same fee as a
copyright, in order to give the inventor time
to secure capital for a patent. I had the
same idea for a telephone as that shown
on page 684, of the April number of The

PATENTS

THAT PROTECT AND PAY

Books and Advice Free

Bend sketch or model for eearoh. Higheet Reforences.
Beot Reeults. Promptness Aesured.

WATSON E. COLEMAN, Patent Lawyer
624 F, Street, N, W. Washington, D, C.

Electrical Experimenter. If this registra-
tion law had been in use I could have
proved priotity and could have sccured
capital to apply for a patent. [ believe the
majority of inventors hesitate to mvest
money for a patent before they have expert
a(l\'i(;:e. Will you kindly advise me as to
this?

This letter, one of mnany, is a strange de-
lusion which many inventors are subject to.
Up to a few years ago, the United States
atent Office accepted a Caveat which simp-
ly was a registration on a patent before the
idea was entirely developed. Tt was thought
that a Caveat would protect the inventor |
and would assure him a priority claim for |
his idea. However, very few persons made
use of the Caveats and for this reason
Congress abolished them and the Patent
Othce now refuses to accept applications for
Caveats and inventors must therefore file a
regular application for patent. This was a
wise movement for the reason that it has
heen found that Caveats were not neces-
sary, as the following will explain;—

Suppose yot1 imake a certain invention, or
suppose you have an idea that you think is
absolutely new; vou have not, however, the
money at the present time to make certain
researches in_order to complete the work.
making models, etc. The simplest thing in
this case is to write the invention down as
carefully as possible embodying on the
same shect all ijlustirations so that anyone
reading the matter will understand what the
invention consists of. Take this sheet to a
Notary Public whom you can trust, and
have him affix the date and seal upon the
sheet; or, if you do not wish to do this,
ask several friends to sign their names on
the sheet, heing sure that the date appears
thereon. Once you have this evidence it is
practically as good as if you had a patent
applied for. If somebody else applies for
a patent afterwards and you can show to
the satisfaction of the Patent Office that the
date of your invention is prior to the one
which might have been patented afterwards,
the latter patent will be declared void for
the reason that you could prove that you
were first on the ground.

];n any patent issue the most important
point is always centered around the fact:

at 1-2 rale - 3. privrity proof filed. (EX gov)
v, get our

o FEE by | to
Loague of U. §. expert at of bat
“:f leloliroadwney: eew-Ytn Tt latest terms., BURﬁAﬂ of pat
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PATENTS

IF“ 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 opcration.

All communications are strictly confiden-
tial. Our wvast practice, extending over a
period of Seventy years, enables us in many
cases to advise in regard to patentability
without any expense to the client. Our Hand-
Book on Patents is sent free on request. This
explaing our methods, terms. etc.. in regard
to Patents, Trade Marks, Forelgn Patents,
etc.

All patents secured through ueare deseribed without
cost to the patentes in the Sclentific Ainerican.

MUNN & CO.

SOLICITORS OF PATENTS

699 WOOLWORTH BLDG., NEW YORK
and 625 F STREE1, WASHINGTON, D. C.

INVENT $OMETHIG
It may bring wealth
Qur Free Book tells what to invent
and how to obtain a patent through
QOur New Credit System.

WATERS & CO.

4287 Warder Building Washington, D. C.

REGISTERED PATENT ATTORNEYS
PATENTS AND/--!\I’HADE MARKS

[ANCASTER <3¢ 8 ALLWINE

252 Ouray Bldg, =" Washington, D. (3%
Book *‘ Inventions—Patenting and Promcting ' Fres

Improvements wanted—Send for free bulleting & advice

WE siow HIV IR YouR PATENT

PAT "Ts Manufaclurers B UY
; - “Patents that FULLY Protect-

are the kind we get.__Proof and reliable pooks free.
LACEYS Fatent Lawyers, 731 Barrister Bldg., Weatungton, D C,

YOUR IDEAS

ffered for ¢ 2rtain in-
i Book ““How to Obtain
a Patent” and “What to Invent’
b sent free, Send rough sketch for free
§ report as to patentability. Manufactyrers
@ constantly writing us for patents we have
obtained, Patents advertised for sale at our
expense.

CHANDLEE & CHANDLEE, Patent Att'ys
Est 20 Years. 897 F.St.Washington, D.C.

&

PATENTS WANTE

Invent with valuable list of Inventions Wanted. $1,000,000 in prices offered fo inven-
tions, Send model or sketch for Free Opinion as to patentability. We have a
Special I_Depgrtment de_zvotegl 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 rddress. (See attached coupon:)

ke Lk 32 4 =1 SR o 1 111 20110 | g —————

:VICTOR J. EVANS & CO., Patent Attorneys

NEW YORK OFFICES; 18¢<191 Broadway

Main Offices: 779 9th Street, N. W., WASHINGTON, D.C.
| GENTLEMEN: Please send me FREE OF CHARGE your FIVE Books as per offer.

I NAME «it vt inenerrerererararrnnans ¢+ s o ADDRESS cueeseronascsscsarns besseresennen cecsea

Write for List of Patent Buyers who
desire to purchase patents and What To

1
PHILADELPHIA OFFICES: 1429 Chestnut St

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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Send for This
Handbook

It's free. 60 pages of mechanical :in-

formation that has never been compiled
before.

A mine of the most valuable
kind of facts, formulas and helpful hints.

MILLERS FALLS
MECHANICS HANDBOOK

Here are a few subjects
Weight per foot of wood
Wood staining recipes
Putty. cements and glues for woods
umber of nails to pound
How to color steel and brass
How to figure board measure, shin-
gles, paint, brickwork and stonework
and 50 other subjects.

Send for book No. 8

MILLERS FALLS CO,
108 River Street
MILLERS FALLS MASS,

: | The Satisfaction of Work-
jing With Good Tools

makes vou feel more proud of your work,
mukes you have more confidence In
your skill and eunbles ¥You to obtaln
results impossible to aeeomnpiish with
10T tools.

“RED DEVIL" T&'6E's

give you saflsfaetlon frot first to last
y(t they cost o more than inferlor tools.
B “RED DEVIL® Combination Cutting
% Plier style Y99, a very strong tool f or hund-
= jiug boils, nuts. rl 108, Wires, etc insured
+ for 2 vears, suwiple 8)3 in.,

Bookiet F: rcc

SMITH & HEMENWAY CO., Inc.
107 Chambers St. New York City

Experlmenial and Model Work

ELECTRICAL INSTRUMENTS AND
FINE MACHINERY

Inventions developed. Special Tools, Dies.
Gear Cutting. Etc.
HENRY ZUHR
32.34 Frankfort Street New York City

GEARS, all kinds, small

The most accurate made and
price reasonabie. We carry a
complete line of gears in stock
for immediate shipment. Can
also quote on special gears of
all kinds. Send us your in-
quiries. Write for catalogue.
Chicage Stock Gear Works
20a So. Fifth Ave., Chicago

Model and Experimental Work

Special Tools, Small Machinery, Electrical
Apparatus and Inventions Developed

CHAS. SPLINTER

200 N. JEFFERSON STRFEET, CHICAGO, ILL.

THE ELECTRICAL EXPERIMENTER

\Who made the invention first? You must
prove to the Courts that you were first on
the ground when you will be entitled to all
due patent protections. For this rcason,
every inventor who thinks he has a valuable
idea should put it on paper immediately and
he should assure himself that the correct
date and names of withesses appear on the
same sheet.
SPARK LENGTH.

(71.) L.H.S.seeks advice on the follow-
ng .

E'Hoa has an idea that by putting a spark
coil inside of a closed vessel and exerting a
large pressure, as for instance eight atmo-
spheres inside of the chamber that the
sparking at the vibrator contacts would bhe
eliminated. In turn the secondary spark
length would be increased.

\Ve do not quite agrec with our corre-
spondent on this pomt as we are quite sure
that a spark length would be decreased in-
stead of increased, for the simple reason
that the vibrator in the compressed air
would not swinyg as rapidly as in the normal
atmosphere. As a matter of fact, it has
heen proved that by putting the sparking
contacts in a vacuum enortnously larger
sparks can be obtained fi.m the secondary,
for the reason that the vibrator will swing
faster as it ts not damped by the air any
longer. llowever, sclhiemes of this kind
are not eminently feasible for everyday use
as they are too costly for the small beanefit
which they give.

EXPANDING MIXTURES.

(72.) Sterling \Waggoner, Putney, So.
Dalc, claims to have devised a mixture
which expands slowly, hut powerfully, when
a small amount of battery current is passed
through it. He would like to know if such
an invention is of any use; what its uses
are and if it is patentable. He furthermore
gives us a description of the invention ex-
plaining how it acts.

Without knowing the entire details we are

at a loss to know whether the invention is

new or not. There are many bodies which,
when a current is passed through, will ex-
pand: for instance a solution of common
salt water, when current is passed through
it, will generate gas which will expand in
direct proportion to the amount of current
used. Of course, this is not expanding the
water, itself, hut it Joes it indirectly.
AMetals will also expand directly when a cur-
rent is put through which heats up the
metal. Offhand, we do not know of any
use for an e\pandmg mixture of the kind
described by our correspondent, as it de-
nends entlrelv how it can be used, whether
it is liquid, semi-liquid, or solid in form.
We would advise our correspondent to get
in touch with a patent attorney,

PERISCOPE.

(73.) Clyde B. Marx, Kaskela, Oregon,
submits two inventions; one, a spring-barh
fish hook, the other a four-sided periscope.
e desires to have our opinion on the two
inventions.

In the fish hooks shown, we sce nothing
new and are ([mte sure that hooks of this
kind are now in use. We see no improve-
ment over others on the market now.

On the four-sided periscope which our
correspondent has devised in order to see
in four directions at the same time, very
simitar devices as this are in use by most of
the Navies now. Most of the new peri-
scopes make it possible to see all around
the horizon; in other words, they cover 180
degrees at one glance.

Seventy per cent. of the people use elec-
tricity in some form every day.

Ten per cent. of the population derive
their living, directly or indirectly, from the
clectrical industry; $7,999,862,157 invested
in electrical industry, mcludmg telephone
and telegraph.

June, 1916

SOLDERALL f

TRADE MARK

[SoLDERALL]!

TAADE AR
FATENT.APPLIED Fon
L T R T

REAL METAL SOLDER

|

50 MENDS for
50 CENTS

With ao ordinary match it easily mends and stops all
leaks in pots, pams, tinware, metal ornaments, agate
ware, toys, umbrellas (broken ribs)and a bundred other
t.hmu Automobilists, meclinnics and machinists yse it

regularly. lndispcnsable for wiring. A child osn stoP
ormend a leak withitat once.

SOLDERALL

TRADE MARK s

Blow Torch ez

FITS ANY POCKET

No pumping orblowing necessary.
Generates its own pregoure. Burne
wood or denntured alcohol. It is
absolutely sootless. Cun’t ExPlode.

PRICE, 51.00
Dealera write for Wholesale Price

THE EMENAR CO., Inc.

45 E. 23d ST., NEW YORK

Auto Throttle Governed
Engine for Every Work

Thero i¢ no other four-
¢ycle engine with auto~
maticautetypeofthrottie
governor on the market
near the price. = Unlike
ordinary low priced en-
gince itie not hit-once-in.
a-whilegoverned with je-
regular speed and wusted
gasoline.

1t fires every shot with
apeed reculated by exclusive aute-throttle
govenor which means even, economical Power.

[13 will opente electric light nlant puUmp water, run
8e1a; churn or freezet, chop feed. operata machin-
eraoin fac ftis '‘ the engine for every work.’

only 6. Direct to'you
{rom the factory, Write
for catalox.

C, Benninghnien & Sons
Dept. 110, Hamilton, O,

BUILD YOUR OWN

Grandfather's Clock A

WITH OUR HELP

We furnish blue prints,
6Gnishing matcrial and in-
etructions. Buy the works .
disl, weights and pendu-
lumfrom ysatsurprisingly
low prices. You make u
fine profit huildine artistic
clocks for your fricnda.
Complete worka, #5.00.
Others with chimes at all
pricea.

Ask for attractive free
offer.

Clock Company
1661 Ruffner St.

PHILADELPHIA, PA,

GROBET SWISS FILES

Are the standard of excellence in
files, and have been for over 100

gfu’s .
wtmdu«:er 48 flies especlally adapted

years. We send postpald as an in-

l’or tool makers and mhehinlsts on

receipt of $5.00. This 13 & chance to get a set of

filea you'll appreciate and we'll get future orders.
MONTGOMERY & CO.

100 Fulton Street New York City

EXPERIMENTERS—INVENTORS

Let us develop Your inventions and make
vour working modele.

Our well equipped shop and etaff of expe-
rienced model builders are at ynur eérvios.

We carry & complete stock of gears.
8bipment mede same day order raceived.
Send 4¢ in stampe for booklet Inventors’
Supplies.

UNION MODEL WORKS, Established 1332
119 S, ClarK St., Chicago

You benefit by mentioning “The Electrical Experimenter” when writing to adveitisers.
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THE ELECTRICAL EXPERIMENTER

Book Review

ExreriMENTAL Prysics. By larold A.
Wilson, M.A,, D.Sc., IF.R.S. 406 pages;
75 illustrations; Ox8% inches. Cloth
bound. Price, $2.50. Cam])n(lge Univer-
sity Press. Supplied by G. P. Putnam'’s
Sons, New York.

A treatise intended for use by students of the
subject and also of |nrt|cular worth to the gen-
cral reader. The topies treated inclde: Laws of
Motion and Matter, Mechanics of Rigid Bodies,
Lropertics of Liquids and Gases, envection and
Conduction, Ileat a lorm of Encrgy, \Wave Alo-
tion, Musical Notes, Interference of Sound Waves,
Vibration of Air in Open and Closed Dipes,
Lenses, Optical Instruments, The Velocity of
Light, " Interference and  Diifraction, Energy of
Light, Invisible Radiations, et ectera.

The method of E\plmalmn involved is very
commendable and brings out thc salient puints of
many, physical problems heretofore but vagucly
expatiated upon by most text beok writers. The
chapters on_light and sound are particularly well
prepared. The action of wind or air in organ and
other pipes provided with “stops,” ctc.. arc cov-
ered in a simple, yct thore and scientific man-
ner, without the use of higher wmathematics. The
section on sound and the component eclements
making up stringed instruments is of cxtrcmne in.
terest to all studeuts of physics. The cxact rea-
son why any piane can ncver produce absolutely
pure music, owing to the odd divisions of the
scale cmployed, is elucidated clearly, and con-
versely the reason why the violin is capablec of

yielding the purest music, a fact Jong known
among expert musicians, but pracncally never
treated upon in such works as this Simple

methods of determining and measuring sound vi-
bration frequcncy are offercd as wcll as schencs
for causing tuning forks to vibrate commuous]y.
Professor i\’ﬂson as succeeded in writing a book
on pure science which does not tire the reader
with unnecessary facts of little or no practical
value, Some of the chaptcrs might have beet
elaborated upon to a greater cxtent it scews, but
the topics embraced and iheir treatment wore than
compensatc for those subjects not included.

Erectric Licntr Firting. By S. C. Bat-
stone, A.M.LEE. 317 pages, 238 illus-
trations; 7.2x5 inches. Cloth bound.

Price, $1.50. 1914 (ncw edition), Mac-

millan Co, New York.

This book is very helpful for these interested in
the installation of wiring for lights, heaters, stoves
and other electric appliances in the home. Al
thnu%h written by an Englishman on English stand-
ard ttmgs the instructions are qulte applicable
to American work. The bhook contains valuable
information on the use of conductors, casings, con-
duits and cleats. It gives a complete explanation
of the methods used in installing switches, cut-
outs, distribution boards and lighting fixtures. The
chapter on house wiring, augmented by dlagrams
showing the best location for fixtures, is interest-
ing to elcctricians and prospective home builders.
In connection with this chapter is one on dircct
and indirect lighting. The latter part of the book
explains the installation of private electric plants.
Since Mr. Batstone is an authority on the methods
of electric wiring, his book should prove helpful
to those interested in the subject.

ExpeRIMENTAL \WIReLESS Stations, 1916
Eprtion. By Philip Edelman. 269 pages;
100 illustrations; 3!%2x8 inches. Cloth
bound. Price, $1.50. Published by the
Author, Minneapolis, Minn.

Any amateur wireless operator who wishes to
learn more about the principles upon which his
set works, will do well to read this Look. MWhile

r. Edelman does net touch upon the uewly de-
veloped instruments, except in the supplement, he
gives clear instructions for making simple and
efficient radio apparatus. Those who have read
the current publications will not learn much from
this hook. IHowever, it is to le highly recom-
mended to these who are only beginning to feel an
interest in radio work. The illustrations could be
clearer for they are rather small line cuts and the
quality of paper used does not help to bring them
out very clearly.

In the supplement seme of the latest discover-
ies are disposed of in 3 single paragraph. A full
explanation of the weather reports, with the Beau
fort scale of wind velocity is given. For those in.
terested in patenting wireless apparatus, the pat-
ents covering this’ field are listed complete. This
book, now in its third editien, has been well re.
ceived by amateurs whe want a non-technical book
|tm the operation and censtruetion of radie appara-
us.

InvenTiONS AND Patents. DBy TPhilip L.
Edelman. 288 pages; 5V5x8 inches. Cloth
bound. Price, $1. 50. ~ Published by D.
Van Nostrand Co., New York City, N.Y.

Previous books by this writer have found a
ready demand among cxperimenters and in the
present volume he turns to the protection of ileas
or inventions the experimenter may make and has

covercd the subject m a very clear manner that
will be of great scrvice to (uddmg palcntecs.

The matter is not fogued with rulings and laws
but cndeavors to explaimn the requircments of a
strong and wvalid patent. The many sugsestions
given in this volume will enable the inventor to
get a clear grasp_on the main points of his in-
vention amd he will thus e in 2 pusition to pre-
sent claims that give full protection from infringe-
went.  Patent Oflice. routine and  other fealures
are incorporatcd in the work.

Tne development of the patent system, the Pa-
tent Olfice, atlorneys, ficld of invention, patent
preparation, nm)hcatlun, protection, rights, disposi.
tuon and infringement are somc 'of the subjeets
covercd.  Powts ou forcign patents and the pres-
cnt status of inventions are also dealt with. A
novel idea in the makeup of the book is a number
of mecmoranda pages for the convenicuce of the
reader i the treatise.  The appunllx quotes many
decisions from patent _suits which will enable
anyone to form an opinion on pending suits in
which they may be mterl.stml On the whole the
hwok is worthy of a place iu the inventor’s 1.brary.

INJURIOUS EFFECTS OF ELEC-
TRIC SPARK UPON THE EYE.

Although the ultra-violet rays have not
any practical application to radio as yet,
they have heen found quite injurious to the
operator who is constantly viewing the
spark gap. If these rays constantly act
upon the eye, they produce a troublesomne
irritation kinown as conjunctivitis.

The conjunctiva is the mucous mem-
brane that lines the inner surface oi the
cyelids and covers the front of the eye-
ball, thus conuecting the lids and the eye
itself. In conjunctivitis the conjunctiva 1s
inflamed and eyelid becomes swollen, red,
partially shut and wusually quite painful.

A cinder in the eye or a Dbruise may
cause th:is. It may be |11terestmg to llote
that the phrase *something in the eye” is
not quite correct. Il‘oreign substances do
not lodwe in the eyeball, as usually thought,
but in the conjunctiva membrane lining the
eyelid lid,

But to return to the subject. Ultra-
violet ravs and the sharp violet tone of a
spatk gap irritate, the conjunctiva and
sometimes cause it to become inflamed.

To prevent this trouble wear smoked
glasses when working around the spark
and use the cyves as little as possible; also
bathe them with an eye wash, such as a
dilute solution of boracic acid. Conjuncti-
vitis, though not usually acute, may become
quite chronic unless cared for properly.
The best method of overcoming the m]un-
ous effect occasioned by the spark gap is
to place this instrument in a case con-
taining a small opening covered with co-
balt glass: this is used for observing the
working conditions of the gap and at the
same time it will prevent the harmful ultra-
violet rays developed from striking the eye
and thus the dangerous effects which have
been mentioued,_will be eliminated.

WIRELESS SUIT DISMISSED.

The wireless patent infringement suit
brought hy Samuel M. Kintner and Halsey
M. Barnett, receivers of the National Elec-
tric Signal Co., against the Atlantic Com-
munication Co. which operated the Sayville
wireless station, was dismissed on Jan. 7 by
Judge Mayer in New York. It was com-
plained that the defendant had infringed
two claims of a patent granted in April,
1909, to Reginald A. Fessenden, and four
claims of another patent which applied to
the manufacture of wircless apparatus.

The musical note emitted in using the
wireless was one of the points upon which
it was claimed that the Fessenden patent
had been violited, but Judge Mayer pointed
out that he could not hold that Fessenden
had been the original discoverer of its
value. While he was working out his idea,
D¢ Forest was actually operating commer-
cial stations with it, and was, morcover,
working at the method in his own way.
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Philip E. Edclman’s New 1916 Edition of

 “EXPERIMENTAL
WIRELESS STATIONS”

isnow ready. Enargedto 272 pages, New illustrations
Createst offer In wirelesy books.  Only vulume thut
Is np 1o date tor I8hi.  Contans 2l 1he 1914 vdltlon
andl, o addition, glves [full lnrnrm.n rll l)ll Audlon
Aniplifiers,  Pliotron,  Cusende  Amipliners,  Audion
Oneiliator and Ultraudlon,  Recelving st for lone wuve
and undamped wave reeeprlon.  Tuuers und eoupiers
of ull Blzes up to 14,000 Incters. elfeult used for truns
eviitinentul telephiony from Arlington, Va.  Rallrodad
Automoblle and Aeroplune Wireless, Lutes lll'f)lbl'lll:l-
Diinen-

tlon on recelving tlme and veather signals
slong of nerluls for nli wave lenuths. Wircless Com-
pass, llcterodyne Recelver. Use of Crystal Detector
with Audlon, cte. Tclls llow 1o reecive 4,000 inlles
with & small nerlal, ahont ground acrluls, dead-end
swltches, telemechaniles with audlon clrenlts Instead of
ecolierers.  How to find the trouble wlhicn u sci won't
work. Lleben-Reisz Ampliier, hew hook ups, cte.

This 1918 edition ecnitalns & complete elassifed liat
of nll the U. 8. Putents granted for wireless telegrapliy,
telephony, and control from the beginning to date.

This boovk has the highest recommendations of radio
englneers, radio luspectors, assvelationsand operators,

Owlng to large Inerease In slze and expense, a higher
priee 1s contempliated, but on orders recelved lmme-
diately, the n'w 19186 edition will be supplled at the
previous low PrllC of only $1.50. If you have the old
edltion you willwant the new, NOWI1 Rend £1.50and
15e, postage atonec. Iiook wlll be sent by returh mall.

Edetman’s "'Experiments’ 256 IPp. 200 Ilis. eov-
ersthegeneral leld of selenee as tloroughly aithe above
work treats wircless. £1 50, $2.85—1oth of the above
hooks will besent prepald for only $2.85. Looklet frec.

PHILIP E. EDELMAN, Publisher, ST. PAUL, MINN.

BEST RESULTS

obtained with

MARKO

STORAGE
BATTERIES

for Audion use

It is a well-known fact among up-to-date
wireless engineers and experimenters that
the Audion operates at a higher efficiency
when controlled by a storage battery that
gives constant voltage. Marko Batteries
are designed to meet these conditions.

Guaranteed blghest quallty and lowest prices.
Some Popular Sizes.

Type Volts Amp.HR List Net
Cupaelty Priee Price =
4C2 4 40 8 7.00 $4.20
6C2 6 40 10.00 6.00

Deseriptlve Clrcular upon request.
PAUL M. MARKO, 1191 Bedford Ave., Brocklyn, N.Y.

A L T B B

TIAEIETY
VIOLET RAYS

NEWEST FORM OF ELECTRICITY
FOR YOUR OWN PERSONAL USE

‘The VIOLETTA HIGH-
FREQUENCY GENERATOR
is used and endorsed|by thous
sands of physicians. It geDe-
rates the Violet-Ray High-
Frequeney Current which is
used with wonderfully guick
= reoulte for facial, scalp, and
body treatmonts.

Compact, efficient, operates on
-ltzm-tmp o;a«;hrect corrent, nnd
A uclennﬁc marvel in :on!truclmn

te for our beantifullyillustrat-
edbookletﬁ G,

AGENTS and DEALERS RESPOND

Bteadon-Dunn Co., 208 N. 5th Ave., Chicago, lll.

FACTORY PRICES

The Bergmann line includes Standard D. C. motors,
ranging from 1/20 to1 H D. C. Generutors
from 60 wattsto L K, W. ‘Transtormers from 60 to
6000 watts at any voltage. Finished or unfinished
parts for these muachines. Send stamp for cireular
“B" for quotations.

BERGMANN MOTOR ,WORKS, 442 Nlagara §t,, Bufalo, N, Y.

SEE THE TOP OF PAGE 124
ITS PROFITABLE
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ELECT men with tralning are at
:vrglys ‘lin demand. Haviug

ned over 2040 young men

1"' {he past 23 years in the fundamentals of Applhed Electricit, ? The
.B lss Electeleal School, with its wellsequipped shops and g]bora_
ﬁl;‘fﬂ-_icﬁpecuharly well qualitied to give a condensed course in

ENGINEERING

incinding Mathematics, Steam and Gas En-
g_mes,l\lechanicall)mwinlg Shop Work, and
Theoretical and Practica klecmcitv, Inan
branches, Students actually construct dyna-
rrl\os _ins]tntl ﬁimng aéui test ef&clency of
elecirical machinery. Course, wi iPloma,
complete A

IN ONE YEAR

For practical young men with limited time, 24th year opens Sept.
Ziths Catalogue on request. 260 Takoma Ave., Wanm{to'x‘f 550

GOVERNMENT RADIO COR-
RECTION NOTICE.

Capt. W. H. G. Bullard, Superin-
tendent of the U.S. Naval Radio Ser-
vice, has hrought to our attention an
incorrect statement made In our
March issue relative to the telegraph
circuits to Alaska. He states:

points.

the connecting
at North Hea
California points, and Eureka, Cal.,, for California

ice of the

June, 1916

J)oint in the United States being
, Wash., for traffic other than

North Head and Eureka stations

are connected with the telegraph service in the
United States and traflic agreements entered into.
The Naval Radio Service 1s also_connected with
the Washington-Alaska Military Cable System in
order to fill in all gaps in their ecircuit due to
interruptions to cable service,
Military _Cable
between Sitka and Seattle, messages are sent via
North ITead without additional charge.

Whenever the serv-
System is interrupted

The Marconi station at Astoria referred to in

“That in addition to the cables o(Qlerated by
the Washington-Alaska Military Cable Sys-
tem from Seatile to various points in
Alaska, and the route via Vancouver, the
United States Naval Radio Service main.
tains a chain of shore stations in Alaska,

Earn $75

everything. That's the Detroit way.

Detroit is the Place to

There are 44 auto factories in Detroit. and hundreds of
accessory and parts factories. Our students have the privi-
lege of going through any or all of them, including Detroit
electric service department, while taking our course.  You
can't get these advantages anywhere else. Detroit is the
automobile center. You make faster time here and you get
practical instruction, Come 10 Detroit and learn the busi-
ness right. Enter classes any time, any day. Three classes
daily, morning, aftérnoon and evening. You can work in
the factory in day time and take course at night. Thereis
a great demand for Detroit trained men. Garagesthrough-
out the country write us for men, Auto factories write and
phone for men constantly to fill permanent places. Why
not fit yourself for one of these good paying positions?

Eollow the ;Cro

=

-t P e —

Come to Detroit
the automobile center

wd to the Michigan Ste Auto chool.

E B Detroit trained

men get preference over
all others and get jobs quickly, No
other city, no other school can give you
what Detroit offers. Think what it means to

learn in Detroit. Every factory knows us, endorses
our school, glad to get our graduates, offers them best
territory in which to sell cars and start garages. Un-
limited opportunities here.
& e of the great auto activity. Men are needed everywhere
as testers, repairmen, chauffeurs, garage men, and salesmen. Splendid
chance to start in business. Hundreds of our graduates are doing it.

You’re right in the middle

to $300 a Month

We teach you to handle any auto proposition. Our equipment is complete. Students actually build
cars from start to finish, getting regular factory training in assembling. block-testing. road testing,

Special complete course in Oxy-Acetylene brazing and welding,
separate from regular course, All leading types of starting, lighting. and ignition systems in operation,
Learn to titne motors, adjust carburctors, magnetos,valves. bearings quickly and accurately.Six-cylinder Lozier
and 8-cylinder King are used for road instruction.
shaft motor, the latest thing out. Just added 1916 Delco System as used in Buick, Hudson and Packard Twin ‘“6.”’

e

¢ have a new Chalmers “ 6" chassis with overhead cam-

Learn—Start Any Time

.Thedemand is greater than the supply for competent
trained men. The following were clipped from daily papers
in all parts of the U. S,

Wanted — Fxperienced motor mechanics, bearing scrapers,
xislnse?(l;lor& repairmen; good wages. Henderson Motorcycle Co.,

il B8,

Wanted—Chauffeur, must be good driver, steady and reliable;
onewith knowledge of Pierce-Arrow cars preferred; no other but
good mechanie need apply, Address Box I3, No. 100 Free T'ress,

Wanted 10 Road Testers, 20 garnge repair men, tina) assem-
blers, Mazwell Motor Co., Ine., Qakland Ave. Plant.

Waated 40 Drivers_ Come ready to work. Mazwell Motor
Co., I1ne,, Oakland Ave. Plant.

‘Wanted Block Teaters, Anply Continenta) Motor Mfg. Co,

\\alrll)ud-]llgh grude retai) automobile sales manager. Box

52

E. No. 52,
Come to Detroit

THIS IS ONE OF OUR JANUARY 1916 CLASSES,

Start a Garage and Sell Cars—Be Independent

We have made the bigrest deal yet. Just completed arrange-
ments with the Automebile factories to put them in touch with
men who intend going into busincss for themselves. Think of
getting inside information as to best territory and where the
garages will make most money. The auto factories keep close
watch — they are looking for Detroit trained men to represent
them and start garnges. Men who know the Auto business from

Z are in biggest (deman Come here and start right —go
throngh the facfory. Learn the best selling points—get the infor-
mation first handed and dontwait, jump on a traln and come now.

Money-Back Guarantee
Wa guarentee to quality you In s short time for a
position as cheuffour, repsirman, tester, seles-
men, demonstretor, garage msn, or automeblle
deslor, peying from $75.60 t6 $300.00 monthly
or refund your money. Wa have constanily mors
requesta for Detroit trained men st GOOD
saleries then we can supply.

SEND THIS COUPON TODAY

Michigan Stats Aulp Schoel
Depl, GG5, 11-19 Selden Ave., Detroll, Mich.
FREE "*Auto

nd to me y t
School Newn' and New Catziog or better atill

you can expect me BbODterresrarorrecerenssses Act quickly, NOW,

NEM2 ooy, soensrecesroncriocesrarascarten

Strest .. pereernrarecccncerenceceresaace

TORs ceucerecensennerssene Sl oy,

Automobile Industry Offers
Biggest Possibilities

No other field is so big — no other buslness so permanent,
Every place, no matter how small, will support a garage.
Think of it —nearly a million ncw automohiles will be sold
this year. Think of the money in selling and repairing,
Are you going to reap some of the golden harvest?

Act Quickly—NOW
Fillln the coupon and mail It now, get full particu-
fars—get ""Auto School News' and New
from the press, They are both ABSOLUTELY FREE, Or
better still, jumpon a train, as hundreds have done, and come
to Detroit, the **Heart of the Automobile Industry’’ and learn
right. Remember, you can enter classes any time any day.

Michigan State Auto School

The Old Reliable School
Depl.6565 11-19 Selden Ave,, Detroit, Mich,, U.S, A.

We haye made nrrangements with alarge eastern investme:

rm (with millions of dollars), to back competent, reliable,
Michigan State Auto School Graduates, who want to go intothe
garage and 2elling business, These Capitalists know where the
money is to be made—they are ready to back the right kind of
men—Menwho are trained at the Michigan StateAuto School and
are competent. Have you been waiting for such an opponumt);?
Then come to Detroitas hindredsof men have done, hurry,don’s
wait. You can complete the course in from Bix to eight weeks.
Then go info business for yourself. BE INDEPENDENT. Make the big money. Gel staried NOW,

DETROIT
THE HEART OF THE AUTO IMDUSTRY

Catalogue fresh

the original article (page 621) is connected with
Ketchikan and Juneauw.”

In the same issue, on page 613, there is
a statement which Capt. Bullard would
like us to correct as follows:

“The United States Naval Radio
Service maintains fifty-three sta-
tions, The chain of shore sta-
tions covers the Atlantic, Gulf and
Pacific Coasts as well as the coast
of Alaska. There are also Naval
Radio stations in_the Philippines,
(iuam, American Samoa, Honolulu,
Cuba and Porto Rico. A large
number of the stations are open to
commercial business, while the high
power stations at Arlington and Da-
rien arc used for Government traf-
fic hetween the Panama Canal and
Government  departments. Other
high power stations are in course of
erection. In addition to the rcgular
stations of the Naval Radio Service
mentioned hefore, this scrvice has
charge of the operation of the high
power stations at Sayville and
Tuckerton, which are operated for
the owners.”

AN ELECTRICAL RADIA-
TION PYROMETER.

A new clectrical radiation
pyrometer is described by S.
L. Brown in the Physical Re-
view. The plan in this instru-
ment is to replace the thermo-
junction of the Féry radiation
pyrometer with an oxide re-
sistance element. The radia-
tion from the hot body whose
temperature is to be measured
1s focused, by means of a con-
cave mirror, on a very small
and thin oxide element. This
element is connected in series
with a constant-voltage battery
and a high-resistance millivolt-
meter. The current, as indi-
cated by the deflection of the
millivoltmeter, is a measure of
the temperature of the body
whose radiation is focused on
the high-resistance oxide ele-
ment. The instrument may be
adapted to any temperature in-
terval by shunting the milli-
voltmeter with the proper re-
sistance. For example, a tem-
perature change from 1600 deg.
to 2100 deg. Fahr. may cause a
deflection of the millivoltmeter
from 50 to 125 with a par-
ticular shunt, while this same
district of the millivoltmeter
scale may correspond to tem-
peratures below 1600 deg.
Fahr. when a higher resistance
shunt is used,

ELECTRICITY VERSUS
STEAM FOR RAILROADS.

Over 2,000 miles of the rail-
road lines of this country are
now operated by electricity. In
recent tests between steam and
electric traction with the same
load of freight up a 2 per cent.
grade, the electric locomotive
had an average speed of 135
miles per hour as against 7
miles for the steam engine.

Electricity for railroads
means the elimination of all
smoke, ashes, and not by any
means last—the incessant noise
of its steam prototype.
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TO THE PUBLIC

E, the unc]ersigned. wish to announce tl'nat, due to conditions over

wln'cl'n we l'nave no control, 1t lmas l)ecome necessary for us to advance

S|

our prices on certaln items listed i1n our Cata]ogs.

By refcrring to the clipping from the ‘“American Machinist’” below—

e ——— e = ——
AMERICAN MACHINIST el Vol. 44, No.9\
MARCH 2, 1910
Wb HIE ame bz e LT ML s x LN T A

Prices--Materials and Supplies |

|

0 R e R LR
IRON AND STEEL METALS a
PIg lros—Quotatlons were current as follows at the polnts Mincellonecoun Metnln—The present New York quotatlons
ahd dates indicated: In cents per pound. with a comparison of practically a menth
¥eh 25, Jan. 28, Feb 19, and Year ago. are as follows
1916 1816 1915 Feb.25, Jan.28, Feb, 19,
No. % Soythern foundry, Bermelngnan}‘iig ?2 #15.00 g:gg 1816 1916 1915
ern foundr: 5 3 A . . 5
3 Northern foundry. Yeni hicako " 1838 1838 1108 o e el (Car Lol iotaV LRz |2 2513 S B LAY 5
Benlemer Plttsburgh- . 20070 2145 1155 Lead P 610 385
Basig, P!nuburgh ........ 18.70 18.70 13.5% Spelter . 21.65 1950 8.75
Nk iacdnnia g 2000 20/00 1123 Copper shoets. base 3500 31.00 1975
o -2, Valle¥..,... 1826 3 H Cobber wire (carload Toiad 35.00 31.00 1550
No. 2 Bouthern, Cineinnatl, 11.90 11.90 1249 Brass rods. bese 37.00 31.00 16 50
Baalt, Eastern Pennsylvania. 19.60 19.60 1350 Brass pipe. base 11,00 12,00 17.50
Gray for&e, Flttshur€h 18.4% 18.45 1345  Hrass sheets 37.00 3700 16.75
No\der 5 and y. ‘tcase lots) 27.00 26,12%  24.50/
e e - e e sl

an authority on the metal market,—it becomes apparent that 1t 1s absolutely
impossible to continue selling certain goods at our former price. Brass and
copper Which enter largely into our products have increased over 100% during
one vear and are rising steadﬂy. due to the extraordinary conditicms occasioned
by the European war. Not only tbe metals but nearly every raw material
on the market has increased from 25% to 200%. It is earnestly hoped that
the Public will understand and appreciate the situation. We give our assur-
ance that iust as soon as conditions become normal again, our prices will be

brought to their former levels and even lower if possﬂ)le.

Adams Morgan Co. La Salle Light Co.

C. Brandes Inc. Maguire & Shotton

Clapp Eastham Co. Mignon Wireless Corporation
Wm. B. Duck Co. Smith & Hemenway
Electro Importing Co. E. T. Turney Co.. Inc.

—) O I O el O30 OO OO E— 010
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LET SAM BROWN

TEACH YOU THE

{AUTOMOBILE
BUSINESS

He'll it you for a good job as chauffeur, test-
er, repalr man, salesman, etc., In 3 to 5 weeks.
Bam teaches you personally—Is right on the
job every minute, Established six years,

Earn $75to $300 a Month

@ood joba everywhere are walting for good men.
Oomplete equipment to work on; 4, 6 and 8
c¥linder ears for students’ work. No theory.
8em 18 practleal. Short on lectures—Ilong on
actual, practlcal work. When you finlsh you
are ready to tackle any auto problem. You're
a8 good as the hest. Sam does a good joh.
Learn from a practlecal mechanle. I have a fine
8 story huilding, at 1513:21 Prospect Ave., and
1520-26 Brownwell Court. Welding and Brongz-
ing Depts.; large, well equipped machine
ghop; Radlator, Fender and Tire Depts. Start
in at once. Drop in and sce me, or write—Sam
Brown.

Ohio Auto School
Dept. 201, 1521 Prospect Ave.
CLEVELAND, O.

et into this
interesting, profitable
and fuscinaling busincss
where ihe ficld is not crowded.
Tbousands of cards used weekly,
Department stores, clothiers, movie
shows, €tc., pay big prices—work donc
qulekly und easlly—pronts large—hundreds of jobs all
around you. My stixicnts ¢an more than pay for course

dolug jobs in spare tine whiie stwdying. nerease your
salury, get a hetter Job or £O Into business for yourself,

Earn $18.00 to $45.00 a Week—Easily

T will traln you to fll & high salaried job. I person-
ally correct everylesson, 17 yvears’ successtul teaching.
Thousaikls of suecessiul craduates all over the world.
No town 100 small, 1o job teo blg for my graduates.
Get Iny tralning—start now.

Big Money in Card, Sign and Bulletin Business

No other profeamon pays such profits--work comes to you in sbun-
mec--nopinb will stump you. lMy students learnall. Allthe new-
est, swelleat desuns,
0 run the busi-
nean, how to hire men,
how,\oke«p records, in
fact givea you a com-
lete traning. Yon can
nieh my course in a
short time. Read my
arantce -- dan’t be
out of & job or work at
low wages any longer--

Get Btarted Now
Detroit School of Lettering, 2505 Detroit, Mich.

FREE

Guarantee

1 guarantee '.oplace
competent _gradus
atea at $85.00 to
%175.01‘ month|¥.
he d

tramned competent
men is far greater
than the supply.

FREE Outfit

Write how for spe-
cial literature and
t‘ncesm 6 courees--

rmn, testimomals
asmple_leason an
kree Outfit offer.
ALL FREE--Den't
deley, act quickly.

This Complete Set of
Drawing Instruments

YES. This §15

Complete

P W = k inngu ti}lglab-
Iy free. They

e .e""-h_‘q: :i‘:):'\ltl)icosta
—— penny,
> ==~ | Write today for my

great offer.

Be a Draftsman
Draw $150 to $300 a Month

Companies are calling for men to fill positions
paying from §150.00 to .00 & month, 1 will give you
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THE ELECTRICAL EXPERIMENTER

STANDARD RADIO TERMS
DEFINED.
Approved by the Institute of Radio

Engineers.

Under this head we will define the most im.
portant radio terms each month. Save them and
by pasting each in a book (properly indexed) you
will have a handy radie dictionary.

21. Brush or Coronal Losses: Those due to leak-
age convectien electric currents thru a
gaseous medium.

22, Cage Conducior: A group of parallel wires

arranged as the elements of a long
cylinder. 1
Note: Any conducting element of an

antenna may be a cage conductor.

23, Capacity, Lffective, of an Antenna: The ef-
fective capacity and effective inductance
of an antenna at any oscillation frequency
are the equivalent capacity and induct
ance values determined from the follow.
ing fundamnental equations:

eI

where L—the total antenna inductance,
C—the total antenna capacity,
w —the angular velocity of the free
alternating currents in the
antenuna.

d=,,R\/§: e

or d'=nk’ -\/?i R O A (22

where R’—series resistance inserted at the
basc of the antcnna and

d=increased Jeerement resulting
therefrom
Solving (1) and (2a) for L and C, we
have’ =
R q
L= wd’ = GXIPRT A (A in meters)
& d’
C= ‘R (A in meters)

R’ oneX 108X R’
Iaving the antenna inductance and
capacity, the resistance R of the antenna
can be determined from equation (2).
This value of R satisfies the fundamental
cquation:
RI>—power absorbed by the antenna,
where /-——current measured at the base of
the antenna.
Note: The equation
=wCE 5
™
and also £ = _dif_. 2.1
defines an effective voltage [, which is
the voltage approximately given by the
equation,
Energy per spark—=CE%

24, Center af Capacity af an ntenne: See Form
Factor, Note 2. .

25. Changer, Frequeney: A device delivering al
ternating currents at a frequency which
is some multiple of frequency of the sup-
ply current,

26. Changer, Il’azve: A transmitting device for
rapidly and pesitively changing the wave
tength.

27. Characteristic, Dynamic, of a Conductar: (For
a given frequency and between given
extremes of impressed E.M.F. and re-
sultant current thru the conductor): This
is the relation given by the curve ob.
tained when the impressed E.ML.F.’s are
plotted as ordinates against the resultant
currents as abscissas, both E.M I7.’s and
currents varying at the given frequency
and between the given extremes. L.

28. Characteristic, Static, of a Conductar: This is
the relation given by the curve plotted
between the impressed electromotive force
as ordinates and the resultant current
thru the conductor as abscissas for sub-
stantially stationary conditions.

29. Coeficient, Attenuation, Radio: Sec Attenua-

tion.
30, Cocficient of Amplification:

on.

31, Cocflicient af Coupling, Inductive: The ratio
of the effective mutual inductance of two
circuits to the square root of the product
of the effective self inductances of each
of these circuits.

32 Cohercr: A device sensitive to radio fre-
quency energy, and characterized by (1)
a normally high resistance to currents at
low voltages, (2) a reduction in resis-
tance on the application of an increasing
electromotive force, this reduction per-
sisting until eliminated by the application
of a restoring or disturbing mechanical
force, and (3) the substantial absence of
thermo-electric or rectifying action.

33, Communicatian, Radio: The transmission of
signals by means of electromagnetic waves
originating in a constructed circuit.

33. Comfass, Radia: A radio receiving device for
determining the direction (or the direc-
tion and its opposite) in which maximum
energy is received; or

A radio transmitting device for deter-
mining the direction (or the direction and
its opposite) of maximum radiation.

(Ta be continued)

See Amplifica-
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THE MARVELS OF MODERN
PHYSICS.

(Continued from page 96)

this will produce a curve or kink in the
line, which travels outward, or at right
angles to the direction of motion of the
electron. This again is the electro-mag-
netic wave and as the lines of force ex-
tend in all directions, it too travels in all
directions. The electron vibrating in the
molecule generates such disturbances and
when this motion is increased sufficiently
by heating, we perceive the direct results
as light. All rays, no matter -whether they
are the short gamma rays or the long Hert-
zian waves, most probably originate in this
manner. The different means of producing
the latter in wireless work are only meth-
ods of producing the ahbove effects on a
larger scale. Consider a simple antenna
consisting of a single vertical wire as shown
in Iig. 6. The spark gap separates the wire
from the earth as the coatings of a con-
denser are separated, and when charged the
wire and ground act as a condenser. The
lines of force then radiate symmetrically
in all directions from one plate to the oth-
er. When a spark occurs at the gap, the
discharge causes a sudden oscillation of the
electrons in the antenna and consequently
an electro-magnetic wave. The time of
this oscillation depends largely on the in-
ductance and capacity of the system, which
also deterinines the length of the wave., A
consideration of these facts ought to throw
some light on the problem of directive wire-
less telegranhy.

To those who have puzzled over the terms
“elliptically polarized” and “circularly po-
larized” waves, it might be said in brief
that they are produced by the electron mov-
ing in an ellipse or a circle, and if moving
in a straight line plane. polarized waves
are produced.

A more striking electrical phenomena,
and one that is a visible reminder to many
people of the marvelous forces of nature,
is the aurora. Thanks to recent investiga-
tions of electrical discharges in gases, we
are certain that the aurora is an electrical
disturbance. By means of the spectroscope
a number of gases have heen identified as
forming portions of this luminosity. The
pink tint 1s duc to the rare gas neon, and
a yellow-greenish tinge represents krypton.
Where the energy comes from, which is
here represented, 15 not known. Lord Kel-
vin has shown mathematically that it can-
not come from the sun, so it is likely due
to some electro-magnetic disturbances of
which we know nothing.

People are generally surprised when
shown how much water power is wasted in
the United States every day. If they could
be shown how much electrical energy ex-
ists abhout us, which we have no means of
harnessing, their amazement would know
no bounds. Now that we have the wire-
less transmission of energy, the next step
may be the similar transmission of power,
or perhaps it will be the opening up of an
entirely new field of possibilities, of which
we are now totally ignorant. Whatever
it may be we can rest assured that the fu-
ture will surely surpass the past, and pos-
sibly all of our scientific conceptions will
need remodeling. Already it has been sug-
gested that one of the most familiar prop-
erties of matter, the property of mass, is
probably due to electricity. That is, that
inertia of matter is electrical inertia only.
This follows in part from the fact that the
mass which we give to an electron is really
not a measured mass, but only a computed
onc which we know possesses the same in-
ertia as such an electric charge does.
Whether this would apply to the positive
particle is yet an open question.

No one would say that the views of the
present day are final, for something new
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appears at cvery turn, and our oller the-
ories are changed and extended. The ten-
deucy now is towards a monistic view of
natural phenomena, We have atomic
views of hoth matter and energy and these
we see in their details are drawing towards
convergence. Just as the imaginative
flights of Maxwell were rcalized later in
practical achievements, so also may our
present theories form the starting points
for new developments in the practical
world,

[This is the Fifth paper of a series pres
pared especially for The Electrical Eaperi-
menter by Mr. Rusk—Editor.]

NEW CELL THAT RENEWS
ITSELF FROM AIR.

It is reported from Austria
that Dr. Just of Budapest, the
chemist who invented the
‘Wolfram lamp, has discovered
an electric cell, with iron and
carbon electrodes, whose elec-
trolyte is composed of an or-
ganic substance which renews
its vigor from the oxygen of
the air in a short time, Elec-
trodes, having a surface of
200 square centimeters, give a
current of five to six amperes
with 25-volt tension. One hun-
dred watts was taken from one
ccll for four hours and the
cell then had half an hour's
rest, and it was found that its
power was completely re-
stored.

Walter T. Slichter, professor
of electrical engineering at
Columbia  University, New
York City, believes that if the
reported discovery of an elec-
tric cell was really made the
feat was remarkable, since the
problem had been deemed well-
nigh impossible of solution.

“This is a well-known?prob-
lem,” he says, “and many
methods have been applied to
solve it, but without success.
It seems hardly credible that
it could be solved in as simple
a manner as the dispatch
would indicate, Carbon con-
tains energy which is not easily
released by combining it with
oxygen, as in all our furnaces.
Unfortunately it is a passive
substance at low temperature,
and particularly in electrolytic
cells. Iron also would give
energy if combined with oxy-
gen, but this is only a little
less difficult than in the case
of carbon.

“Tf the organic substance re-
ferred to contains an acid
which will consume iron we
have the simple action of all
primary batteries. If these
were placed in series it would

Be a

for men.

now open.

to get into it now.

The profession of Electrical Meter En-
gineering is now in its infancy.

have Meter Engineers, because without them
they cannot operate.

to be installed next year.

THE ELECTRICAL EXPERIMENTER

The proposal contemplates the
erection of stations in tlus consular
district at the cities of Cordolha, Sc-
ville, Cadiz, and Huelva, and 29 other
stations in other parts of Spain, in
the Canary Istands, at Tangier, Me-
lilla, Ceuta, and Ibiza, in Africa. It
is hoped that connection can also be
made with the vessels plying along
the Spanish coast and, with the
trains and the system, will, if pos-
sible, be connected with the regular
urban and interurban telephone land
lines.

It is stated that a company has
been formed at Bilbao to install the
lines and stations, and that the Span-
ish Government has heen petitioned
to authorize such a system.
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be possible to obtain 25
volts, but this would not be
any cheaper method of getting
energy than we have at pres-
ent.

RADIOPHONES FOR
SPAIN.

According to information
recently published in the offi-
cial organ of the Seville
Chamber of Commerce, a com-
pany has becen organized with
a view to operating wireless-
telephone systems in the dif-
ferent cities of Spain and to
connect with the Spanish ves-
sels and Spanish colonies in
Africa.
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H. S, ROBINSON, PRES. THE ROBINSON CABINET MFQ, Co.
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Standard and Special Shapes, Regardless
of How Ditficult

We Mustrate one hard shape we make.
A pair of rolls 71, long and 1}4” in
diameter with 8 holes on ends and middle,
They must be prriectly straight and we
make them so. It's hard but not for us.
We can make your difficult] designs also,
Send us blue print for quotations.

Uniom Electrical Porcelain Works
TRENTON, N. J.
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OF AMERICA

RADIO LEAGUE
NEW

(Countinwed from pdge 97)

causing interference we would immediately cut
down our waves. We will not allow any member
to use power enough to reach the coast under any
conditions unless he cither uses a short wave or
clse has a special license.

As to our loyalty to the United States, we Lope
that we urc not less loyal than the niost patriotic
citizen in the whole land. We are planning to put
our Joyalty into pructical nse. We expect in the
near future to form a volunteer signal corps and
to practice field work under as near actwel war
conditions as possible. dn the meantime we can
be depended unpon to discover and report any un-
neutral or nnfriendly station which might attempt
operation 1n_this vicinity. .

Hoping this may be of service to you. I beg to
remain,

Very truly yours,

(Signed) Francis F. MERRIAM,

We are pleased to publish also a deserip-
tion and photo of the “Rholphakapa” Radio
Club, of East Liberty, Ohio, Mr, L. G,
Lease, Dean, 1s in charge.

The *Rholphakapa” Radio Club was or-
ganized in December, 1915, by the stu-

WIRELESS TO JAPAN.,

The Japanese Government has notified the
Marconi Wireless Telegraph Company of
America that the new wircless station at
Funabashi, ncar Tokio, is completed and
will Le ready for transpacific communica-
tion soon. Experimental work between
Honolulu and Funabashi is now going on,
and the reports indicate that the system is
working in splendid fashion at both ter-
minals, whiclh are separated by a distance
of 3,400 miles. The Funabashi station is
equipped with the Marconi apparatus, but
is owned and operated by the Japanese
Government.

The new government station at Funabashi
1s a J00-kilowatt plant, the same as the plant
near San Francisco. There are two stations
at Honolulu, each of 300 kilowatts, one
facing east and the other west, one to send
and the other to receive in the relay work
either way.

It was said that when the new trans-
Pacific service between Hawaii and Japan
is opened to commercial business, the rates
will Le considerably lower than at present.

RAILROAD USES RADIO.

The Great Northern Railway Company
is utilizing an ingenious device in the Cas-
cade mountains wherein wireless apparatus
is employed to bridge distances of one mile
or less when wires fail. Communication
was re-established recently when the tracks
were blocked with numerous slides,
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dents and the principal of the high school,
The name is a combination of Greek let-
ters, the meaning of which is known only

DO YOU

own a wireless station, either for
sending or receiving? If you do,
don't fail to join the greatest Wire-
less Association in the country:
THE RADIO LEAGUE OF
AMERICA. If you believe in the
preparedness of your country, if you
wish to help Uncle Sam, if you wish to have your station
officially recognized, join the LEAGUE, a national,
non-money-making organization. Beautiful engrayed
and sealed certificate. FREE to all members. NO
DUES OR FEES WHATSOEVER.

Honorary Members: W. H. G. BUL-
LARD, U. S. N.; PROF. REGINALD A.
FESSENDEN: DR. LEE DE FOREST;

DR. NICOLA TESLA.
Send stamp for large 8-page information booklet.

DO IT NOW. 233 Fulten St., New York City, N. Y.

to the members. The main station is lo-
cated at the high school building. It is
E. I. Co. cquipped, except the phones,
which are Brandes’. WWe have a 100-foot
aerial, 35 fect high, suspended from the
school building to a church. An 800-meter
loose coupler with loading coil, silicon de-
tector, 1% inch spark coil and a “pan-
cake” helix, etc., incorporated in the out-
fit.

Messages are picked up at most any time,
although there are no stations within sev-
eral nmles. One of the members has his
own station with 50-foot acrial, and sev-
eral are preparing to put up stations. One
member was absent when the picture of
our station was taken.

Seated lehind the table are, beginning
at the left, Messrs. Chamberlain, Price,
and Haishfield. Standing are Mr. Lane
and the principal, Mr. Lease at the right.
AMr. Green is at the phone. The club hopes
to have each of the members equipped this
summer. \We will be pleased to hear from
other wireless oberaiors and radio societies.

NEW WIRELESS SPEED RECORD.

A speed of 200 words a minute, said to
be a reeord for wireless transmission, has
been accomplished Ty the wireless station
at the Great Lakes Naval Training School,
North Chicago. The speed was obtained
through the use of a transmitting relay
and a recently invented automatic receptor.

BARON MUNCHHAUSEN’S NEW
SCIENTIFIC ADVENTURES.
(Continued from page 93)
ing by mecans of invisible rays, their bodics
gyrating in a wonderful manner, darting
hither and thither. Now they would enact

Ty
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You can start to learn on any day of any
Send for catalogue.

New York Electrical School
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a charming sort of aérial ballet, next they
would join hands and form a living wheel
to rotate at a dizzy speed ail over the
Lhouse. They would dance, writhe, glide
and perform the most unexpected and 1im-
possible aérial stunts, to the delight of the
Martians. [Finally, their Dbodies seemed
to become transparent and suddenly they
vanished from view entirely, not to come
back. Here we had a realistic demonstra-
tion produced by unseen rays of how a
body may become invisible in the fashion
of our children's fairy tales. Altogether it
was a very delightful performance.

“The next act, I am sorry to say. I can-
not explain at all. Although our host tried
to visualize it to us, we failed entirely to
understand. To this minute I don't know

THE ELECTRICAL EXPERIMENTER

THE PANDICULATOR

This University discovery is the most im-
portant health invention of the century. It re-
makes and rejuvenates the Human Body. It
produces normal spines. It frees impinged and
irritated nerves, corrects contracted muscles,
shortened ligaments; eliminates congestion, im-
{'roves circulation and drainage of the body. IT
VILL INCREASE THE BODY'S LENGTH.

THE PANDICULATOR CO.
Cleveland, O.
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what it was all about, but the
Martians seemed to enjoy it
hugely. As far as we could
make it out, the Martians have
1 certain sixth sense, which we
.ack entirely, and for that rea-
son the act in question pro-
duced no effect upon us.

“In the center of the arena
there were placed three strange
contrivances, with dazzling,
scintillating balls suspended
from metallic chains. The
house was then darkened and
three strangely garbed Mar-
tians with transparent rods
would touch the balls at certain
points in a certain (to us)
queer fashion. I had never be-
fore seen a XMartian laugh, hut
something or other must have
aroused their risibilities, for 1
never had witnessed such up-
roarious laughter in all my life.
They were convulsed, they
shouted and hee-heed in their
peculiar high falsetto voices
that did one good. Even the
otherwise stern, august Martian
ruler shook with merriment.
Our lacking sixth sense, how-
ever, prevented us entirely

These hooks solve your electrical
problems. They area complete and up-to-date
course in Electrical Engineering—inthe form
of questions you would ask and the answers [t
—in plain, practical, everyday language ; com-
plete, concise, and to the point.
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from enjoying the act. We
neither felt nor saw anything
in particular, aside from a
somewhat faint tart taste at the
tip of our tongue and an oc-
casional .very slight twitching
o{l our face muscles, That was
all,
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“The following act was an-
other ‘musical’ production, not
mm sounds, but mm colors. ‘Col-
or-music’ is, of course, known
somewhat on earth already—
the underlying idea being that
certain colors correspond to
certain fixed musical notes;
thus it is claimed that C equals
red, D is yellow, F-sharp blue,
B-flat steel gray, and so forth.
The Martians have long known
this and have elaborated great-
ly on the original idea. They
also found out early that cer-
tain notes are apt to produce
certain ‘tasies” on the tongue.
Thus one note may produce a
slight sweetish taste and an-
other one a tart taste. As col-
or-music is supposed to give
the same effect as sound-music
both must act alike.

“The act in question resolved

itself in ‘music, not to be
heard, but to be seen and
tasted.  Paradoxical as this

may seem, you would be sur-
prised to know how well we,
with our untrained faculties,
understood and enjoyed this
strange ‘music.’

culationa—inside, outside, and underground wiring—wiring of buildings—sign
flashers-lightning protection-storage battery-reciifiers—storage battery systems.

O Contains 278 pages, 379 illustrations.
NO- 5 Gl"de Alternating currl:nlgpﬂ'nclples—allemau'ng cuy,
rent diagrams—the power factor--aiternator principles—alernator con-
struction—alternator windings.

g Containsg 272 pagos, 538 illnstrations.
NO- 6 Gl"de Alternating curr:ntpmoginlsynchl'onous and In-
duction motor princlples—onstruction of alternating current motars—A. C.
commutator motors—power factor ©f Induction motors—transforn.ers—trans.
former losses--transformer construction—trinsiormer connections—transformer tests
—converters—rectifiers.

H Contains 320 pages, 460 illustrations.
No- 7 Gu'de Alternating current systems—transiormation of
phases—switching devices—circuit breakers—relays—lightning protector apparatus
—regulating devices-=synch d: indicating device &
power factor indicators.

H Contains 288 pages,330 illustrations.
No' 8 Gu'de Wave form mnsure;r.nem-swi!chvboard;—alternat-
ing current wiring — properties of copper wire —power stations—power
station calculations—turbine practice—management—cubracing: sclection,
location, erection, testing, ruhning, care and repair.

H Contains 576 pages, 849 illustra-
NO. 9 Gu'de tions. Telephnncs—teleg‘r:nph—simultaneuus
tel hy and telephony irek lectric bells—electric lightingee

photometry—clectric railways—electric locomotives—car lighting—trolley car g
operation.

0. 10 Guide tC.‘grxigz.:ix:f_ﬂttmageSJﬂ(L;llt};tra-

Ll
Motion pictures—gas engine ignition—automobile self-starters and lighling
systems—clectric vehicles—elevators—cranes—pulips—ait comp: =3

electric heating—electric welding—soldering and_ brazing—industrial
electrolysis—electro-plating—electro.therapeutics, X-+rays, ewc. This
number contains A COMPLETE READY REFEAENCE INOEX OF THE COMPLETE LiBRARY,

Shipped toYou FREE

Send no money. Examine the books firet, Decide for yourself that
they are the most complete Lbrary of Electricity ever published and that you
<annot afford to be without them, Every book is complete in itself, but the
complete set is the best bargain. The last volumes have just come ofi the press,

Each page —every illustration will
Easy Paymel‘lts convince you of the big value we are
offering.  Sec the books first, then decide. 1f vou decide to keep them you
¢an make setement at only $1.00 monthly unul paid for.

THEO. AUDEL & CO., 72 Fifth Ave., New York
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What Users Say

* Every Electrician. Operating Engineer or Student who wants to
advance himselfin the Electrical field should have a set of these books."
Joxu~ KELLEY, 116 Unicn St., Newark, Ohio.
** Fot the man not getting a college training, and even in that case, 1 can
sincerely say I do not believe thete is a better set of books on the market
today.”” LLoyD D. HUFFMAN, Dayton, Ohio,
** We consider Hawkins Electrical Guides the most compact and complete
setof electrical references in the market."
NOGGLE ELECTRIC WORKS, Montetey. Cal.
** Hawkios surely knows the art of ¢condensing information.”
ELDRIDGE F. BALL, Buckland, Conn.
“* 1 think they should be in the bands of everyone who has anything to do
with Electricity."” E, MURFHY, Orange, Va.
*' For the practical electrician, they are the best books published—worth
mauny times their price.”” L. C. WAGNER, Wyoming, Ili,
“*I have gained valuable information from them which has helped me
direcuy in my line 0f work.” HERMAN NODENBERG. Hoboken. N. J.
**They are wonderful value. Everything is so clear and concise. Even
one who had no knowledge of Electricity would have no difficulty in
grasping the facts.” F. L. TAYLOR, Amesbury, Mass.
4 It is the best work an apprentice can study 1f he wants to get ahead in
his trade. As a reference for the experienced worker HAWKXINS ELEC-
TRICAL GUIDES are ugexcelled.” 1. MCCLELLAN, Chillicothe, Mo.

For bigger pay
and better position

Send the coupon today for FREE examination of
HAWKINS ELECTRICAL GUIDES. These books
will mean money to you, as they heve to thousands of
others. They hit your pocket and your pocket book.
Beautifully bound in tlexible black leather with gold edges.
Easy to read and handle. You can carry each siagle volume
about with you until you have mastered it. Only §1 per voiume
and owners of the set say there are no better Electrical books at
any price. Send for your set today and use it seven days FREE.

MAIL FREE COUPON TODAY

Theo. Audel & Co., 72 Sth Ave., New York

Please submit me for examination HAWKINS ELECTRICAL
GUIDES {F'rice $1 each), Ship at once, prepaid. the 14 numbers.
If satisfactory | agree to send you §1 within seven days and to
further mail you $1 each montn until paid.

Payable
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Send for large
REE Cir;:alggue of

Practical Mechanical Books

FOR HOME STUDY
Best Books for Eleetri- g— =

cians, Telephone Wen, .
Motion Picture Opera- Ml
tors, Engineers. Railroad r:ﬁ AUTOMOBILE

% | | STARTING ano
Men, Motormen, Drafts- [y,

f ¥ LIGHTING
men, Automobile MANTY
Mechanicians, Plumbers,
Carpenters, Builders,
Sign and Card Writers,
alss Bookkeepers and
Civil Service Applicants.

F. J. DRAKE & CO.

Dept. 6. 1006 Michigan Ave,
CHICAGO

Sent Postpaid for $1.00

LEARN the
AUTO
BUSINESS

Earn a Spleadid

Salary or Have 2

Business of Your

Owu

The Auto business 18 growing by leaps and
hounds; there are letter opportunities now than
ever before, for properly trained men gs Chanf-
feurs, Demonstrators, Mechanical Experts. ete.
Over 3,000 of our graduates are making good
money. Most Up-to-Date—12 Years of Suoocens.

Latest equlpment tneluding 8 and 12 cyl. cars; latest types motors
and Hehting und starting systems.

lndividusl Inatruction. Tuition end Beard reasonabie. Writeatonce.

CLEVELAND AUTOMOBILE SCHQOL
2343 Euclid Ave. CLEVELAND, O.

The Largest,

We * Best Equip-

Guaraniee ped and ONLY
First Grade Praclical

Cummercugl Radio School
Operators in New
Licenses England

LEARN WIRELESS

Last vear every one of our graduates success-
fully passed his required commercial Government
Exarnation upon the first trial. Send for our
special literature.  Spring classes now forming,

Eastern Radio Institute

899 B. Boylstoen St., Boston, Mass.

YOU
NEED THESE

We have on hand some old issues of

“MODERN ELECTRICS”

Magazine. They contain a big store
of electrical and wirelessinformation
that has never beenreprinted. The
ounly issues available are
MARCH, MAY, JULY and SEPTEMBER, 1909
TFach issue vou read is like meeting an ofd
friend, The price, 20¢. each postpaid. The
va'ue 20 times that sum. The pnumber
we have on hand is limited—better
order today.
Circulation Dept.

The Experimenter Pub. Co,, Inc.
233 Fultos St., N. Y.

\\U/// . Make Your Qun Eleclric Current

\\\ / Anyone With Engine Gan Operate Dynamo
/4‘ Dion*t pay cleetric bills. No apecal akill e6<

S quired to install or epetate. 30--50--108
[l Ith:tcapacwi!a: Speeial Movie Arc Gener-
ator furnished economical DC right for are.
§._ Charge storage batteries from Autes.

\\\\ Only SIQ Gives You Dne of These Machines
\\\§ the balanee i, pmall monthly payments,
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" " Tvar out this Ad. and mail with Four name.
We'll gladly send particulars,

Hobart Brothers, Box B, Troy, Ghio
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“The colors which produced the effect
seemed not unduly strong, on the contrary
they werc soft and very pleasing. They
seemed to originate from nowhere in par-
ticular, but they enveloped every one in the
house. The colors would melt from one
into another, with seldom a sharp tran-
sition. Sometimes we would see one color
right through another, then again the
various colors would seem to chase one
another, bhut at no time would we see beams
or shafts of colored lights. The colors
simply seemed to Dbe all around us, they
even seemed to permeate us. While we
were enveloped in them, we could readily
‘taste’ each one distinctly, the most delight-
ful experience bheing when there was a
ripple of colors. This would produce a
corresponding ‘taste ripple’ on the tongue,
the taste varying from that of fresh hazel-
nuts to tart apricots. It is odd to relate,
but most of the ‘tastes’ seemed to be those
of fruits, only once in a while there was a
steely or metallic taste, which always was
prevalent when the ‘music’ assumed sombre
‘tones.” During this performance, by some
hidden electrical means, our lodies were
kept a-tingling and aglow in a most re-
markably delightful manner, producing a
very pleasing effect of well-being, impos-
sible to describe.

“The final act was a grand series of
water plays. The arena floor was' lowered
and in so doing produced a gigantic tank
which was filled to the top with water.

“It seems that as water is so exceedingly
scarce on Mars, its iuliabitants love noth-
ing better than to gaze at the precious fluid.
This is, of course, easily understood in a
world which is slowly dying for lack of
water.

“These water plays were almost entirely
physical, but few performers taking part.
By cutting off all external gravitation the
water became naturally devoid of weight.
Thus, if you scooped out a pail full and
turned it upside down you could shake the
water out, but it would not, of course, fall
down, for there was no atiraction below it.
It would, therefore, hang freely in space
like a cake of ice without falling apart.

“By means of the ycllow emanation rays,
of which I spoke already, the water could
be pushed in any desired direction, up or
down or sideways. By directing several
rays in a certain manner the water would
be made to rise like a water spout, but it
kept its shape without dropping back to the
tank, Thus wonderful water arches, rings,
spirals, bridges, pyramids, ctc., were created
in rapid succession, to be followed by mar-
velous geometrical designs and all sorts of
patterns. During the performance colored
lights constantly played upon the water
figures.

“Towards the end several clever Mar-
tians, propelled by unseen rays, huilt a de-
lightful water palace ahout thirty feet up
in the air. The palace itself was no mean
structure, being about twenty feet or more
in height. It was amazing how quickly
these performers built the structure and
how realistic it appeared, although beiqg
made of nothing but pure, though plastic
water. When it was finished a myriad of
colored light shafts were played upon it
and a huge Tos rod began to emit the
peculiar beautiful Martian strains of real
sound-music. At that moment every Mar-
tian stood up and gazed intently at the
water palace, which still hung freely sus-
pended in space. Suddenly, without warn-
ing, the anti-gravitational power below was
switched off and the palace became a shape-
less form in a fraction of a second. With
a loud splash the water—its WEIEht.UOW
restored—dropped into the tank, sending a
huge spray to all sides.

“The Martian ‘show’ was over. . . .
X % x % k Kk ¥ k x K *
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It seems that the Baron’s sending plant
on the moon must have been full to capac-
ity. At any rate I missed his usual good-
bye. I am beginning to feel peeved that
his daily reports are so short and always
stop so abruptly.

LA S O O
SYNOPSIS

I. M. Aller, an eccentric ¥Young sclentist
of Yankton, Mass., who clalms as his own
many new as well as startling inventions,
far ahead of anything as vet discovered,
owns the largest radlo—te]eghone plant in the
country. One evening € hears strange
noiges  over hils ghom‘s and immediately a
sepulehral voice heard. It is Miinchhau-
sen, one of the greatest yarn and story tellers
of all times. Miinchhausen explains how
it came about that he dld pot dle in 1797,
as popularly thought, and he furthermore
glves unrefutahle lroof that his home is on
the moon at{ present.

Alier wants to know why Minchhausen
went to the Moon snd how. The latter then
explains lhow Prussla persecuted him and
how he went gver to the Allles and succeeded
in capturing Rerlin In a wonderful manner.
However, it was Dot a complete success, go
the Baron left Europe for America. He
immediately constructs a8 machine which is
to take him into space to the moon. Manch-
hausen has discovered how to neutralize
Gravity hY means of Electrlelty, and he
applles thls invention to hls space flyer, the
‘“interstetlar.'” ‘The machlne proves a success;
it responds and {8 llfted with tremendous
apeed towards the moon.

Queer things are dlscovered on the way
to the Mooh, among others that hodies lose
all thelr welght inside of the ‘‘Interstellar.’*
Finally a landing Is eflected on the Moon
in a desert, lLut great hardship is encoun-
tered on  account of the Moon's rarefled
atmosphere. The party then leaves for the
nearest Imountaln range, where they dis-
cover a huge subterranean cave and a lake
filled with Juminous fish. Bread trees are
also discovered. Miinchhausen next glves
a vivid deseription of the Earth, Sun and
the firmament as viewed from the Moon; he
also explalns how the continents and oceans
of the Earth appear from the Moon. He
thep tells of the ponderous meteors which
continually c¢rash down on the Moon.
Finally one falls down near him and the
= resulting conecusslon hurle Minchhausen in
= &a hottomless crater, whleh goes straight
through the Moon. He falls clear through
to the other side, hut his momentum hrings
him back to the startng polnt, where he
is saved hy his companlon, They then de-
clde to depart for the Planet Mars, hut
they leave hebind them an automatic Wire-
less Plant, the ‘'"Radiotomatie,’” which will
relay the messages from Mars to the Moon
and thence to Aller. A popular lecture on
Mars 18 also given hy Mdanchhausen.

Within 36 days they arrlve at Mars, but
when they attempt to land, three ﬂoanm?
forts capture the “‘Interstellar’” hy means o
a yellow ray which henumhs them, and
guides the ‘“'Interstellar” to the Planet
Ruler's revolving mwansion whete a landing
is  effected. Ilitternix  speculates on the
probable appearance of the Martlans and
glves his reasons on which he hases hls as
sumptlon. In mediately after landiog, the
Martians UDlace soft metallle caps on the
travelers’ heads, and they are then con-
ducted to the Ruler's manslon.

hey are conducted to the Planet Ruler's
manslon and are taught thought transfer-
ence as the Martlans do not talk. After-
wards they are taken to one of the “'Canals”
and they are shown how the Sun's energy
moves lis waters. Later theY are glven an
exhlhitlon how intclligence is sent, no letters
helng used on Mars.
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In the afternoon the visitors are shown a
close vlew of the stupendous Martian eitles,
elevated over L00 fect in the air, to escape
the choking Martian desert dust which pre=
vails near the @round. They view 'the im-
mense transparent hulldlags and are shown
many other wonders.

Later theY are shown a marvelous telescople
Instrument and by its means they are enahled
1o sce not only a elose view of all the planets,
but of the earth as well. They see the clty
of New York as clearly as if they had heen
on top of & skyscraper looking down into the
streets.
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This story started in the May, 1915
issue. Back numbers will be supplied =
at 10c. each postpaid.
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Ah! here’s a good idea. Guess Tl be
“short” on the Editor once and stop
abruptly. Under his contract he will have
to pay me the full rate for the last word

anyw. . . .
(To be Continued)

20,000 LIFTS IN MANHATTAN.

In the Borough of Manhattan there are
roughly 10,000 passenger elevators and
about the same number used for freight.
Of the passenger type one-half, or 5,000
are in buildings of 10 stories and over.
Ahout 85 per cent of all new machines are
electrically driven.

You bencfit by mentioning “The Electrical Experimenter” when weriting to advertisers.
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NEW ELECTRIC RAIN ALARM.

The electric Rain Alarm here illustrated
is placed on the window sill at night when
the window is left open for ventilating pur-
poscs. It consists
of a box contain-
ing a battery, a
buzzer, a small
electric light, and a
switching arrangc-
ment that holds
what thc makers
call a Raino-disc.
The falling rain,
which is likely at
any time to drive
into the room and
damagec furnish-
ings, drops on this disc, switch- 17° =
es on the current, and throws
both light and buzzer into cir-
cuit. The buzzer awakens the
sleeper, and the light shows
which window needs attention.

The latest form of this device
has the Raino-disc on top of
the box instead of at the back.
This new arrangement arouses
the sleeper only when the rain
18 actually driving into the
room, thus avoiding false
alarms,

AN ELECTRICALLY
TIMED BANQUET.

“We have with us to-night,”
was a tabooed phrase at a fare-
well banquet tendered Guy L.
Bavley and L. . Leurey at a
San Francisco cafe by mechani-
cal and electri al engincers of
the Panama-Pacific Exposition.
Toastmaster J. Iitzsimmons
instead notified the speakers
when to talk by electricity.
Each speaker, when his turn
came, “felt” the inspiration to
speak. The inspiration was
directed by an electric battery
and spark coil. Every chair
about the table was wired in
an electric circuit, with the |
switchboard at the toastmas-
ter's plate and the speakers
arose hurriedly. The event
was what might have been
termed a genuine Quaker gath-
ering, with the participants in
acticn when the “spirit moved” |
them. e

COPPER OXIDE ACTS
LIKE SELENIUM.

Selenium has long attracted
considerable attention because
of the peculiar effect light ex-
erts on its electrical conduc-
tivity. Scientists have now dis-
covered that copper oxide has
properties similar to selenium.
Another mineral recently put
in the same class is stibnite,
an antimony mineral. Sulphur,
shellac, paraffin, and anthra- |
cene, a coal-tar product, will
alsc exhibit odd conductivity
effects under the influence of
light, but to a lesser degree.

\

The French government is
encouraging experiments with a
device to protect against hail;
essentially a large lightning rod
of pure copper, which is said to
so affect atmospheric electric-
ity that hailstones cannot form.
In some parts of the country
such violent hail-storms some-
times occur that much damage
is done to the farmers crops |
and vinevards.
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COST OF ELECTRICAL LIGHTS.
The following figures show how the con-
sumer is saving through the improved cfh-
ciency of incandescent lamps. The lighting
companies’ revenuc constantly decreases,
while the cost of electric energy remains

constant,
Watts

1903 carhon lamps consumed......
1005 carbon lamps consumed......
1906 carbon lamps consumed......

1815 100-watt Mlazda lamps con-
sumed L i.iiiiiiiesiieaeeeeans
1915 100-watt nitrogen lamps con-
simed = ien. mom e« o sl

_These figures stand irrespective of any
given rate being caarged.
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quality paper.
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SENT FREE FOR EXAMINATION

Send today for your free-for-examination set of the greatest electrical refer-
The new_ 1916 edition, just off the press, is
recognized by big men in the electrical field as the most practical work of its
kind ever ;{lublished. Covers completely the generation and use of electricity

ight, transportation and communication, including the construction
and operation of dynamos and motors, central station engineering and telephone
work, as well as wireless lelegraphy and lelephony and land and submarine teleg-
raphy. Particularly helpful in its exhaustive treatment of electrical *‘troubles”

Earn $150 to $250 Monthly

short. These great books will fit you—In your spare time—to enter this fascinating. high-salaried

The complete seven volumes,
not a sample volume, will be
sent, express prepaid.
seven days’ free examination: returnable at our expense if they
fail to meet with your expectations. If you keep them, pay $2
seven days after receipt and then $22a month until you have paid
] the special introductory price of $19.80, saving$15.20. as the regu-
far price of this new and enlarged edition is $35.00. As this offer is for immediate accept=
ance only, fill in and mail the coupon today.
these books, 30 get them into your home, shop or office and look them over at your leisure.
Remember, if youdon’t like them they may be returned at our expense and you won't be
out a penny. One of the most liberal offers ever made. You can’t afford to pass it by.

Consulting Service Free

a year’s Consulting Membership, regular value $12, entitling
you to the advice of a staff of electrical experts. These men
are no further from you thar your nearest mail box. They
stand ready to solve your perplexing problems, to offer sugges-
tions, to point out the things you should avoid. Absolutely no
limit to their assistance—ask as many questions as you wish for
a whole year. This service alone will be worth more to you than
the entire cost of the books.
Don’twait. This means $15.20 savedif youactnow. Remem-
ber, you take no chances whatever—it costs nothing to inspectand ||
you are nothing out if you do not care to buy. This ofter may
mean your success, so mail the coupon today—now—before you
turn the page.

It won't cost you a cent to examine

With every set is in-
cluded absolutely free
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Learn Faster &
Better, to Play
yrite tnday, for 63-pate by

Muaic.’® 1t explains the pleasores and profits of musical
ekill, and shows how Dr. Quinn’e famous WRITTER
METHOD enables you to learn piane or organ, in your
own homesat one-quarter the usual enst, 1’12y chords
at onco nnd a completa piece, dnysT) key, within 4 lcgsone. Sciene
tific and aystematic yot practica) and simple. Successfal 25 yeara,
Endoreed by icacing mnsicinns. | orheginpersorexperienced play~
ers, old of younr, Diilomag pranted. Epecin) termns thiy monl‘.
Wit teday. M. k. Quinn Conservatory, Box 650 DS, Calcago

MUSIC LESSONS FREE

S Lo = =

4 You can nead Muaie Uke Thu quikd
At Your Home. Write today for our booklet, I. tella
bow to learn to play Piano, Organ, Violin, Mandolin,
Guitar, Banjo, ete, Beginners or advanced pnpils.
AMERICAN SCHOOL OF MUSIC,70 Lakeside Bldg..Chicaga

CYCLOREDIA
APPLIED

ary

Electrical Engineers earn from %150 to $250 a
month. The work is pleasant—the houra

Cyclopedia of Applied Electricity

Contains 3.500 pages, 7x10 inches; 3,000 illustrations, full page plates,
iagrams, etc.; hundreds of valuable tslles asd formalas; carefully cross.
indexed for quick, easy reference. The books are substantially bound in helf
red moroceo, gold stamped, and are printed inllarge, clear type on special

What These Books Cover

Flemente of Flertricity — Eleetrlcal
Measurements — Underwriter's  Elee-
trieal Reqnirements—Theory, Calenlne
tion, Design nnd Constroetlon of Direet
Current Generatnrs and Motors—Types
of Generatorvand Motors—Management
of Electrical Machloery — Eleotris
Lighting =— Alternating Cnrrent Ma-
chinery-—Pewer Transmission —Elco-
irio iinilways—~Seli-Propelled Rallwny
Cars —Trackless Trolleys —Power Sta-
1ions —8witrhhoards and Switehing—
Storsge Batterles — Applied Eleetro-
ehemistry — Electrie Elevntors— Elees
irie Welding and Hentlng— Wireless
Telegraphy and Telepbony—Land and
Submarine Telegraphy.

for

FREE COUPON
Worth $15.20 to you

Amerlcan Technical Soclety
Chicago, U. S. A.

l Please send me Cyclopedia of Applied Electricity
for scven days' free exammation. If I keep the
books, will send $2 within sevem days and 82 a
month until $19.80 has been paid, when $35 books
I and §12 consulting tnembership will be mine.

Otherwise will Datify you and hold books subject
I to yous order. Tiile ot to pass until fully paid. I

Elec. Exper.6-16

ADDRESSet00rssesscasscssrorcssenrocccsscacenns I

As T have had no previous dealings with you, § l
refce you to

| An:erican Technical Society, Chicago, U. S. A, Lo v _I

You benefit by mentioning “The Eleetrical Experimenter” when writing to edvertisers.
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1 want, through this adver-
tisement. to estahlish as
frienadly ness  relations
with You us I possibly can.
I want You to realize also,
that it 1S my earnest effort
and intentlon to glve You
full, honest vaijue for every
dollar that You spend with
me. This !s the only way I
can suecceed. ‘The publisher
of this magazine wlil vouch
for my square dealings during
the four years and more my
advertising has appeared.

1 am puildin;

foundation o‘! :m{gl‘ﬂ?:‘? Boqnﬂ:i;g
deaiings. Iam navmg thouwnds of
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Automatic SpaCer.
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"5 Ribbon Shift

dollars by aupplymg Perfect--. lale
gtyle- ---viaible writing---typewriters
: temarkably low prices.

Deeimal

transactions are hamdled
Tabublator

thrmlz{loutby persenal corvespond-
¢tce. L agsure Yoli eveTy Courtesy
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WIRE DATA.

In calculating wire sizes for different
purposes, there are several rules which
if followed will facititate the work.

1. A circular mil is the area of a circle
001" in diameter. To find the circular
mils in the cross-section of a wire,
square the diameter of the wire, ex-
pressed in mils (1 mil=1 thousandth of
an inch).

2. Since the resistance varies as the
cross-sectional area, to double the resist-
ance, a wire is chosen having one-half
the circular mils—not one-half the diam-
eter. .

3. The Brown and Sharpe wire gauge
is the standard one for electrical con-
ductors, also brass, aluminum and cop-
per sheet.

4. To double the resistance, or find a
size of wire having one-half the circular
mils area of a given conductor, add 3
sizes to the gauge of the given wire. To
find the gauge of a wire having twice the
circular mils area, or one-half the resist-
ance, subtract 3 from the gauge number
of the given wire

. The ratio of the circular mils area
of a wire to the area of one the next
size larger is 1.26 to 1.

6. A number 10 wire is practically 1"
in diameter and has a resistance of 1
ohm per 1000 feet.

LIGHT LAMPS BY WIRELESS.
Apparatus by which gas lamps can be

lighted and extinguished by wireless
waves has been invented in Germany it
is said. The apparatus utilizes a co-
herer presumably.

TESLA'S EARLY WORK WITH
RADIO CONTROLLED VESSELS.

(Continued from page 89)

any source of electrical disturbance or
oscillations, the generation of which is
controlled by a suitable switch at T.
The handle of the switch is movable in
one direction only and stops on four
points t, t', u and u’, so that as the handle
passes from stop to stop, oscillations are
produced by the source during a very
short time interval. There are thus pro-
duced four etheric wave disturbances
durmg one revolution and the receiv-
ing-circuit is affected four times: but it
will be understood from the foregoing
description of the controlling devices on
this vessel that the rudder will be moved

. o
Send me only $2.00 a month until the low total price of
. . L3 - *
$34.15 is paid, and the machine is yours
This is absolutely the most generous typewriter offer ever made. Do not rent a machine when
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. .
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« eolor nbbon, 1th automatic reverse, the back spacer, ball bearing curauge action, ball bear-
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to you with evervtlhing complete, tools, cover, operating book and instructions, ribbon.
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fully paid for, Tt is undx-rimod “, writer you ever saw, keep it and gend me $2.00 a month until my bargain
that I have five days in which to = Priee! of $31.15 is paid. If you don’t wantit, returnit to the express agent.
exaraine B Gy (k] yt ewriter. If receive your $6.15 and return the machine "to'me. 1 will pay the return
1 choose not 1o k(.; 3’11'. T will carc- % express charges. This machine is guaranteed just as if you paid
fully repack it and return it w'l the ‘. $100.00 for it. Itisstandard. Thousands and thousands of people own
express agent. 1t is understood that % and uso these typewriters and think them the best ever manufactured.
o eive the, standard zuarantes for - The supply at this price is very limited, the price will probably
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AdAress. .- veerivtteees e sinens sarseeeies control The

is naturally facilitated.
normal positions of the handle are there-
fore at u u’ when the rudder is not acted
upon, and it remains on the points u u”
only so long as necessary. Since, as be-
fore stated, the working of the appa-
ratus is quite sure, the operator is en-
ahled to perform any such operations as
provision is made for, without even see-
tng the vessel.

The manner of using the apparatus and
the operation of the several component
parts comprising the same is in detail
as follows: Normally the plate -L’ is
turned so that brush 2 rests upon the in-
sulated segment 23 and brush 6 upon one
of the insulated short segments in the
rear of the circle. Under these condi-
tions the rudder will be turned to star-
board and the circuit of the propelling
motor D interrupted between brushes 5
and 6. At the same time only one
.| of the circuits of motor F—that

when writing fo advertisers.
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controlled by relay K'—is capable of Leing
closed, since brush 2, which connects with
the other, is out of contact with the long
segment 21.

Assuming now that it is desired to start
the vessel and direct it to a given point,
the handle T, at the transmitting station,
is turned from its normal position on point
v’ to the point t on the switch-hox. This
sends out an electrical (etheric) disturb-
ance, which, passing through the receiv-
ing-circuit on the vessel affects the sensi-
tive device A’ and starts the llow of cur-
rent through the local circuit, including
said device, the relay a, and the battery a'.
This, as has been previously ¢xplamed,
turns the cylinder j and causes the brush )’
to pass from an insulation space to the
contact j’. The battery K” is thus closed

THE ELECTRICAL EXPERIMENTER

or t', the motor I will simply turn the
plate L’ in one direction or the other un-
til the circuits of motors D and I are
both broken. It is furthermore evident
that one relay K' or K” will always be
operative to slart the motor I,

As previously explained, the longest
period of operation of which the motor F
is capable, under ordinary conditions of
use, docs not permit the motor m to shift
the arm m’ into contact with the plate n;
but if the handle T be turned with a cer-
e rapidity, then a series of current im-
pulses will he directed through motor m;
but as these tend to rotate the motor If
in opposite directions they do not sensi-
bly affect the latter, but act to rotate the
motor m against the force of the coiled
spring m,

137

This invention will prove useful in many
ways, says Tesla. Vessels or vehicles of
any suitable kind may be used, as life, des
patch or pilot boats ur the like, or for car-
rying letters, packages, provisions, instru-
ments, objects, or materials of any de-
scription for establishing communication
with inaccessible regions and exploring the
conditions existing in them, for kill-
ing or capturintg whales or other animals
of the sca, and for many other scientific,
engineering or commercial purposes, but it
could also be used in warfare, for by its
certain and unlimited destructiveness it
will tend to bring about and maintain per-
manent peace ammong nations.

On the contrary, however, this invention
has not been commercially exploited, and
Tesla's dreams are so far unrealized.

through relay K” and the latter
closes that circuit of the motor
I which, starting from plate 22
(which is permanently con-
nected with one pole of the main
battery) is completed through
the brush 1, the field of motor
F, wire 19, the armature of
relay K”, wire 16, the motor 1,
the brushes and commutator of
motor I and wire 15 to the
opposite terminal of the bat-
tery D. Motor F is thus set
in operation to shift the rud-
der to port; but the movement
of plate L which follows,
brings the brush 6 back onto
segment 8 and closes the cir-
cuit of the propelling-motor
which starts the vesscl. The
motor IF is permitted to run
until the rudder has TDeen
turned sufficiently to steer the
vessel in the desired direction,
when the transmitter handle T
is turned to the point u. This
produces another action of the
relay a and brush J' is shifted
to the insulation and both re-
lays K' and K" are inactive.
The rudder remains in the
position to which it has been
shifted by the motor I, If it
be then desired to shift it to
“starboard,” or in the opposite
direction to that in which it
was last moved, the handle T
is simply turned to point t’
and allowed to remain there
until the motor I which is now
operated by relay K', the cir-
cuit of which is closed by strip
J' coming into contact with
plate j”, has done its work.
The movement of handle T to
the next point throws out both
relays K’ and K”, and the next
movement causes a shifting of
the rudder to “port,” and so
on,

Suppose, however, that after
the rudder has been set at any
angle to its centre position, it
be desired to shift it still far-
ther in the same direction. In
such case the handle is moved
quickly over two points, so that
the circuit which would move
the rudder in the opposite di-
rection is closed for too short
a time interval to produce an
appreciable effect and is al-
lowed to rest on the third point
until the rudder is shifted to
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[Experimenters will be interesicd to know
that the patent on this mvention has run
out and any tmprovements which they may
make on the different parts of the device
may be patented without fear of prosecu-
tion for infringement.—Editorial Note.]

MIMIC ATOMS AND THEIR EX.
PERIMENTAL FORMATION.

(Cositinued from page 95)

evenly at the edge of c¢ and just on the
edges of b and d, at either side of ¢. These
two heavy cords will serve as a backing
for the edges of the first few layers of
magnet wire wound in c.

Fig. 2. Place the bobbin of magnet
wire on the spool post of a sewing ma-
chine or on any convenient spindle. Put
the kettle on a piece of newspaper, ), on a
table. Allow about eighteen inches of wire
for a lead and wrap this first, a turn or
two, around the knot in the cord at the
bottom edge of Iy; and then wrap the rest
of the lead, g, out of the way around the
handle lug of the kettle.

Begin to wind the coil, e, Fig. 3, in the
space, ¢, by turning the kettle with the left
hand while the wire, f, is guided with the
right. The coil is wound with 370 turns in
16 layers of 23 turns each. At intervals of
four layers it will be necessary to wrap one
thickness of tape around the coil to in-
sure an even winding. Do not let the end
trerns of a layer slip down over the edge.
Whenever necessary huild up an edge to
wind against Ly meliing sealing wax on
both top and bottom all around the coil.
The sealing wax stick, i, and the red hot
poker, h, show this operation, Fig. 2. Break
away the little driblets of wax that run
over on the coil face. After about the
first six layers it is well to bind the coil
with 75 rd or eight of the twine ends, a;
and then again after four layers with an-
other ¥4 rd; reserving the remaining eight
twine ends for hinding the completed coil.
Be most careful not to Ubreak the wire at
any time. ‘

Fig. 3. The coil is completed. Srew-
driver, k, applied very carefully on both
edges, chips away the wax adhering to the
kettle and gently pries the coil loose from
the kettle without breaking any strand of
wire. With both hands, 1, gently and even-
ly push the coil down at all points until 1t
slips off. The coil is now securely bound
with additional wrappings of twine or
thread.

Fig. 4. Melt the paraffin in the bread pan,
m. Have the wax at boiling point. Thor-
oughly wax coil, e, handling it while hot
with old gloves or cloth pads. The coil
will lose its shape, become flexible and
droop in the hands.

Fig. 5. Put the coil while still hot over
a wash basin, n, so that it will hold its
proper shape while cooling.

Fig. 6 details the finishing stages; e is
the coil as received from operation detailed
in Fig. 5. O, first wrapping of cotton
cloth and p, second wrapping; g, 6 inches
of slack in the lead, g, wound noninduec-
tively around coil. Cover q with a short
wrapping of cloth. In case g should at
sometime break, q will be available for re-
pair. At r is an armor of wrapping cord
or marline. S, method of looping and
knotting the cord: t, method of making a
cord-armored lead-out ; g, leads of the coil.
When this is all done, immerse the coil
again in paraffin, but not very long, and if
necessary put over the wash basin in Fig.
5 for final cooling and shaping. When cool
the coil will hold its shape and will be
woterproof.

Figs. 7 to 15 illustrate the several stages
in making and magnetizing the floating
magnets.

Fig. 7. A, the magazine-pencil with pen-
cil removed. Use. flat file, b, to make hrass
tube end flat. Fig. 8 Use triangular file, ¢,
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| to cut several notches in filed end of a, and
bevel down the brass to a cutting-vdge.
The result is a perfectly good home made
cork-lorer,

IFig. Y. The cork-borer, a, is applied to
the cork, d; a must he continuously turned
while pressed into d. Fig, 10, The pencil,
¢, pushes the cork cylinder, f, out of a.
“ig. 1t. The safety-razor blade, h, is used
to cut cork disks, g, off of f. Each disk
must be 24 inch thick, smooth, and well
made.

Fig. 12. The sewing-needles, 1, are in-
dividually magnetized by stroking them
over the edges of the poles, k and j, of
the magnet, 1, in the mnanner shown. The
needle is stroked from center to point over
the negative pole, k, and from center to
head over the positive pole, j. This will
make the point of the necdle a positive or
north-sceking pole and the head a nega-
tive or south-seeking pote.

Cheap agncets do not come with their
poles already marked. 1f one does not care
for added nicety he may arbitrarily mark
them, but it is best to determine the true
polarity by maguetizing a needle; swing-
ing it in a thread stirrup as shown in Fig.
13, noting which end of the needle swings
to the north; then magnetizing another
needle in the manner shown in Fig. 12
The point of the second magnetized needle
should repel the north-seeking end of the
swinging needle.  1f not, turn the nagnet
over, so that k and j exchange places ; make
another test, which wiil come out right;
then mark the new k pole with a negative
sign and the new j pole with a positive sign.

Fig. 14 shows the finished ncedle mag-
net ﬂor_ning on the surface of the water
which is cut away in section. The point
of the needle, I, has been thrust through
the center of the cork disk, g, so that the
needle point just barely protrudes through
the upper face of the cork, the needle hang-
ing down perfectly straight. Tiftv floating
maguets are made from the two packages
of sewing-necedles aund care should he taken
that they are all maguetized wniformly and
in the same direction. They may be kept in
a tin box or on a piece of “tin” or sheet
iron. Handle magnets carefully and keep
them apart.

Fig. 15 shows how the floating magnet is
remagnetized without removing its cork
disk. Ifor best effect a floating magnet
should be remagnetized every time it is
used.

I“tg. 16 shows all of the apparatus set up
for experiment, The coil is supported by
the fruit jar covers. The water just cov-
ers the coil. The floating magnets are
dropped into the water inside of the coil.
1f the battery current is in the right di-
rection the floating magnets will be very
visibly urged away from the coil and
toward its center. If this does not occur,
reverse the leads to the battery. One, two
or three dry cells in series will be sufli-
cient; a greater number of cells heing
used for smallcr groups and fewer cells for
larger groups.

The resistance of the coil is about 44
ohms. Three dry cells will pass through
that resistance 1/10th anpere, a very small
load upon the hattery. Since there are 370
turns of wire in the coil, there are 370 times
1/10th, equals 37 ampere turns of magneto-
motive force acting in the coil’'s magnetic
field.

Let the experimenter try the effects of
adding more or fewer cells in the hattery
on different groups—of trying different
numbers of floating magnets in the groups
—of raising the coil partially out of the
water—of tilting.it at an angle—of turning
it upside down to reverse its polarity, etc.,
and he will learn for himself the réle
played by each iundividual part of the ap-
paratus, and will be occupied for days with
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a most beautiful and interesting series of

1 experiments.
The geometric arrangements formed are
not the result of any manipulation on the

‘part of the experimenter but are the nat-
- X ural arrangements which the various num-

36th St. BROADWAY 37th St. bers of floating magnets in a group them-
selves take, and a!way: will take, when
One of the most comfortable hotels time enough is given them. Let the ex-
in New York City [)enmcntcr satlsfy himself on this point

by trying to force a different arrange-

ment from the one preferred. However,
many of the groups have second, and

Situated in the very heart of town,

near all the leadl.ng shops and the- some cven third choices in the forms which

atres, and convenient to everywhere. they may take. Ascertain these by care-
ful experiment

One minute from Pennsylvania Sta- Study the groups as they form aqd wat.ch

tion and five minutes from Grand how the little magnets moye unerringly in-

. Q to their allotted positions, propelled by
Central. Convenient to all piers. unseen forces. Try to understand how all

of the ;hanging magnetic repulsive forces

per VAl per push this way and that against one another

Very large Bﬂﬂms $1 00 day wm‘ Bam, $1-50 day until finally :lijey settle &ntcl)] a perfect bal-

3 ance or equilibrium, and the group comes

Restaurant Prices 50 per cent. Less Than Any Other First-class Restaurant T vl B %he geometric conﬁgﬁratlgn Ton,

C. II. Ruhl J. Amron J. Downey How intricate is the interaction of these

= — R— — forces may he the more appreciated from

the fact that the author worked several

months on mathematically following up

the course of a group of three magnets

(or rather)a gcnerl':ll case of threti repell-

ing bodies) in seeking its triangular con-
New or BROADWAY figuration of equilibrium. 1

i The almost uncanny and all but intel-

AT 54th ST. ligent way in which these little actors go

Broadway cars from Grand Central Depot about to choose tleir proper positions in

7th Ave. Cars from Pennsylvania Station a geometric scheme is wonderful to look
upon, but more wonderful still is the sig-

NEW and FIREPROOF nificance which their arrangements have
. . for the unravelling of the mystery of the
Strictly First-Class Rates Reasonable atom. In the next paper we wn]l ez

< with something about this point more in detail.
A(ﬁg?nr;\ngwgath $1.50 up To be continued)

R ith
Roomaith $2.00 up
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suiter $4.00 up WAR LORD.
Ten minutes, walk to 40 theatres (Continned from page or)
We had the message, that is all there was to
Send for Booklet it. 4 ot il
The discussion was at its height, the four
HARRY P. STIMSON of us surrounded by the other members and

Only New York Hotel Window-Screened Thsoughout strangely the “Wiz” seemed to be the most
insistent in his questions. In the midst
of the discussion all arguments ceased ab-
ruptly as a dull report reached our ears—

Cannon
L/ Moror
‘/C‘/ocﬁ w
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N
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from $3.50 per day. mind our thoughts immediately flew to the
Superb Dining Room ala carte, Club Breakfast from 35¢ up wireless message we had copied and more
Write for booklet and map. than one looked scared.
M. E. BURKE, Mer, Several of those gathered flew to the

i C 3 5 R 3
Subway Exgress Sistiodicnlsans window and looked out into the night, only

to recoil as if in horror. “Look!” one of
thcm gasped, “there is one of tl(]ie raiderj
(] now.” We rushed to the windows an

MEN WE HAVE TAUGHT ARE Now SAILING THE SEVEN SEAS! there, silhouetted against the dark sky, was
LEARN RADIO, COMMERCIAL OR RAILROAD TELEGCRAPHY a massive airship. It appeared to be about
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light flashed now and then as if they were
signaling.

A species of fear riveted us to the spot
and with hated breath we watched for its
reappearance and in about ten minutes it
came slowly back, the light flashing, and
then disappeared entirely.

Again the room buzzed with excited talk
and we looked helplessly at the “Wiz" as
if he was the only human being alive who
could save the country in sucha serious erisis.

“l1 tell you, fellows, what 1I'll do,” he
offered as if to demonstrate his power. “L
| can get a fast car around here in fifteen

nnutes, if the airship shows up again some

of us w ill run out there and maybe be of
service to the government. Ull bring along
| a rifle and you others get any small arms
you may have access to.” lle went to the

THE ELECTRICAL EXPERIMENTER

fled down the stairs three steps at a time
with us in hot pursuit.

Jut, alas, that car was still in “high” and
Le 5ot away on the jump; above the roar of
its exhaust came that same triumphant
laugh. To the tune of the flopping chams
on the spee(ling car came those words—"He
who laughs,” etc., but why dwell on it—
tlle memory is not sweet.

Reliable Supplies for
WORKING MODELS

are fully deseribyed in ourmlerostmz new, illus-
tiated S0-PAGE CATALOG, He. postpaid.
Wiilo today for n copy. SPECIAL ORDERS
are promptly and earcfully exeeuterl by our
nicchanieal department. Submit us your draw-
ings and specifientions for quotations,

IDEAL AEROPLANE & SUPPLY GO. T76-82 W. B’dway, N.Y.J
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of our eovers and illustrations make unique
decorations for any den.  Tuey are done in oils,
pastels, temper and wash, und will make o
graduation gift for a wircless enthusiast that
will gludden his Leart and give inspiration in
his taboratory. They are reasonally priced.
Tell us what pieture interests you, stating page,
and issue aud we will quote you price and state
sizo of originals whieh are from 3 t0 6 times as
large as the reproduetions.

Art Dept.

Experimenter Pub. Co., Inc.
233 Fulton Street New York City
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phone and called up a friend

| at a nearby garage and a few
minutes later a big auto was
panting before the door. Those
who had weapons piled in and
l quick runs were made to their | }
respective houses. Within a r
half hour quite a vigilant com-
mittee was gathered. The arms
were distributed and all was
ready for the showdown. The
car with high gear in stood hy
the curb, rifles were loaded
and a watch placed at the win-
dows to await the raider.

It was fully half an hour
before it showed itself and
our half-frightened crowd of
heroes rushed for the car. A
crash and they were off, their
goodbys drowned in the roar
of the open cutout.

The “Wiz” of course was in
that car, playing the lecader,
ard they had no more than
turned the corner when he or-
dered a halt for no airship
could be seen. Nore mystery.
But a few moments before it

had ‘been sailing serenely
across the sky; now all was
quiet.

“Let us go back again and
find out if it dropped,” he or-
dered. “It will only take a
few seconds.”” So back they
came, rushed into the club-
room and were reassured that
it had not fallen, in fact was
still in the air. They looked
out of the window and behold!
its large bulk was still showing
against the dark sky like a dark
cloud of disaster.

It is necessary to censor the
remarks made the next few
moments. There was the raid-
er clear as day, yet when we
went around the corner it was

gone. It was bordering on the
miraculous.
The “Wiz” seemed lost in

thought and we looked forward
to him unraveling the mystery.
“I have it,” he suddenly re-
marked. “Now watch the air-
ship closely and you will note,”
he continued, as we all returned
to the \\'indow, with the “Wiz”
at our back, “that it is—"
Suddenly the whole yard was
lit up, revealing the truth.
Again, dear reader, we censor
ghe remarks, as our eyes took
in the whole arrangement of
a cardboard airship strung on
fine wire but a few feet from
the window. We sprang
around just in time to see the b
“Wiz” standing in the door
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Ve cooled our anger somewhat by ripping
out the whole device and we gquicted down
somewhat in respect for the simplicity of
the scheme he used in fooling us.

The airship was cut from heavy card-
board and slid over two fine steel wires sup-
ported at one end by a box fastened to the
side of the house and a board fastened by
means of heavy springs to the limb of a
nearby tree. It moved parallel to the side
of the club-house and about twenty feet dis-
tant. The box contained the apparatus for
operating the airship, cannon and small
lights.

A cheap alarm clock controlled the opera-
tion; the dial was fitted with five insulated
contacts. Four of them were arranged so
the minute hand would touch them; these
were brass strips that covered a range of
five minutes, the fifth was touched by the
hour hand and closed the circuit that ig-
nited the charge of powder in the canuon.
The latter consisted of a length of gas
pipe fitted with a spark plug as used in in-
ternal combustion engincs.

A trip of the ship one way consumed five
minutes and knots in the wire at | the prop-

THE ELECTRICAL EXPERIMENTER

er place served to throw the reversing
switch which was connected to the small
motor.

A wire running over pulleys and around
the shaft of the motor served to move the
model to and fro.

To flash the lights on the airship a pivot-
ed lever, with a contact mounted on the
rear, was arranged to rub against the mov-
ing wire. The wire moved it off the con-
tact and held it open till gravitation over-
came the f{riction and the contact closed
again. This device operated regardless of
the direction in which the belt traveled.

An ordinary arc light connected to the
lighting circuit and controlled by a switch
near the door was used to illuminate the
scene.

The device was realistic to an extreme,
and the effect was heightened by proper
staging, being especially so in our case, due
to the excitement of the moment.

Still the mystery of the fake wireless mes-
sage was unsolved. The “Wiz” was no
fool and knowing his great respect for the
law I realized that he would not send a
false message and thereby break his prom-
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ise to conform to the Wireless Law.

It took me two weeks to get the “Wiz
cornered and admit his method and tel
the world it was easy when explained.

It seems he had thrown a fine bare cop
per wire over my aerial and by using a
buzzer and key he sent the message into my
set. This also explained why I was unable
to tune the message.

Dy these means had he made good his
boast. As our friend Shakespeare was wont
to remark: “There are more things in heav-
en and earth, Horatio, than are dream’t of
in your philosophy.”

WHEN NEW YORK CITY TURNS
ON THE ]JUICL.
(Continued from page 80)

and cabarets. Notwithstanding that the
great netropolis has the reputation for
staying up all night and going to sleep in
the morning, such is not the case to any
great degree as may be judged by the evi-
dence here produced. Most of the good
citizens are glad to trace their steps slum-
berward when the hour of twelve ap-
proaches, but as some of our hybrid story
writers would prefer to have it, gaiety pro-
ceeds until 3 o’clock, when the lowest dip
in the load curve appears and New York
is asleep at last, but only for one hour.
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707 Garden St., Kenosha, Wis.

EXCITANGE—2 new 1 K.W. aljustable high
tension condensers, 1.4 K.W. high tcnsion con-
denser, 4 units of Richardson Co.’s quenched spark
gap {new), 1 large Tesla coil, gives 16"°-20"" spark,
1-1 K.W, Tesla coil, 1 E.I. Co.’s Tesla coil; 1 $20
post card projector, 1 60-75 watt dynamo, 1 110 V.
direct current motor, 1 110 V. direct current dyn-
amo, (about 125 watt), 1 $6.75 polarized relay, 1
colierer and de-coherer. All apparatus in Al con-
dition. Want Audion detector ¥ or 1 K.W. trans-
former, Navy type Loose coupler, or 1 K.W. rotary
gap with motor. ILeonard R. Crow, Vincennes,
Indiana.

BARGAIN—$6 takes 2000 mile receiving outfit,
slate panel mounted. Consists 2500 meter auto-
transformer, variometer, galena Jdctector, fixed con-
denser, key and buzzer, $3.50 takes 4 wire 80 ft.
aluminum acrial insulated for ¥ K.\W. lightning
switch, No. 4 insulated copper lead-in and ground.
22 cal. 16 shot pump Marlin rifle; fine sights, cost
$10, sell $4.50. fn goods in good condition.
Schuyler White, Fast Northfield, Mass.

FOR SALE—Aulion bulb, brass key, Qlcna
detector, rheostat. variable fixed condenser. No. 3
Brownie. All good. Send for list. Benjy. T
Kinnick, Jr., Greenwood, Ind .

3A Kodak, $12; Loosc coupler. $3.75; Navy
type, $6; AA Crystaloi, $4. Ilave electrical Looks,
magazines, and other things to sell or trade.
Want Variable condenser. % or 34 K.\W. trans-
g)rmer, Key amd Rotary gap. ox 55, I"almetto,
3a.

WANTED-—Murilock oscillation transformer,
two, moulded condensers radiation meter and small
variahle. Large coupler (12”7 sccondary) for any
of the above or cash. Harry Smejkal, 1349
First Ave., New York.

IFOR SALE—Variocoupler, $i2; 3-10,000 m.
loading coils, ea. $2; Wavemeter, $12; Wavemcter,
$3; Murdock variables, $2; IL.F. DBuzzer, $1; New
Reound awlion, $6; Mesco phones, $3; Fixed con-
denser, $20; Recorder, $3; Aerial switch, $1;
Andersun, 904 Madison St., Brooklyn, N.Y.

EXCIIANGIE—700 variety stamp collection.
Want small spark coil or other wireless. Claude
Wehinger, 105 Ludlam St.. Lowell, Mass.

FOR SALE—1-in. coil, 75 cent spark gap, Helix,
glass plate condenser, $3.50; Drandes superior
head set, new, $§4; 116 V., D.C., fan motor, 16.in.
fan and guard. $3; Reinor Lilja, 1818 3rd St. So.,
Minneapolis, Minn.

FOR SALLE Chemists platform balance, new,
$8; $12 drawing outfit, $5; New Mignon RLCI
tuner, $5; pole indicator (120 velts), voltmcter
(3 volts), phonograph metor, transmitters. Want
varialle condenscrs. Arnold Rufsveld, 3216 16ih
Ave. So., Alinneapolis, Minn.

WANTED—Good loose coupler, navy type pre-
ferred. Must be reasonable. Iave pancake type
helix, double slide tuner and two 4 oRm telegraph
instrunicnts for sale. Instruments furnished in
dark mahogany and in excellent condition. Eu-
gene llartnell, Salem, Wis.

SALE OR EXCHHANGE—One five dollar cam-
era with carrying case and shoukler strap: Buster
Brown 2¥"x3%4"” at $3.50. One little used 27
spark coil at $5.50. Two spark gaps at 25c. each.
One adjustable 6 tube condenser at $2. One motor
and 6” fan and guard at $2. One $2 Reach mitt
at $1.25. Want offer of a good sized field glass
or phonograph. First come first served. Sg E.
Owen Magazinc Agency, Vienna, S. Dak.

RARE DARGAINS—Elceven copper plated ley-
den condenser jars, measuring 16 inches high and
plated to a height of 1114 inches. Marconi type
originally costing $4 per jar. FEach jar in work-
ing condition. Sell at very low price of 85c. per
jar.  Rcgular commercial leyden jar case that will
hold 18 above meutioned jars, sell for only $4.
Also have a commercial Helix with spark gap in-
side which is contained in a porcelain mufficr, anil
can be used on powers from 75 K.AV. to 2 KW,
A very serviceable instrument; first class working
condition. Sell at bargain price of $3. Sydncy
Friedrich, 350 FEast Commerce Street, San An-
tonio, Texas.

WILL SELL my complete I.C.S5 Flectric Light-
ing and Railway Course for $8. Five bound vol-
umes. Course cost Two handbooks and
wireless course included. Clifton Schmalz, No.
33 The Alexandra, Indianapolis, Indiana,

EXCHANGE—2500 mile receiving sct cost $20,
and transmitting and receiving, cost $10. Want
Nichols 810 set or something similar. Jack Elwell,
539 Mercantile Bldg., Rochester, N.Y.

FOR SALE—$40 “Mellophone”™ or
“alto” Lyon & Ilealy’s Jaubert, $20.
I1.P. Clarionet, 15 keys, 2 rings, $12. $22 dlitto,
L. P. “Triebert” 15 kevs, 4 rings. $15. Good
shape.  Chas. Henry, Loras Hall, Dubuque, Ia

$12 Premo Film Camera 4x5 with complete $8
developing outfit, little used. $20 set for $9.50.
Write quick. Richard Thomas, 29 Highland, Bui-
falo, N.Y.

POOL TADLF—Small parlor size and outfit, for
two-cylinder gasoline  engine. orrespondence
solicitedl. C. Weyand, 48 Dodge, DBuifalo, N.Y.

HAVE 900 United Profit Sharing Coupons.
Will trade for 3000 ohm head headset. A.
Perry, 23 S. IToward St., Kirkwood, Ga.

FOR SALE—500 nile rcceiving sct and re-
ceiver, $3.25  Frank Schenk, 26 Weider St.,
Rochester, N.Y.

circular
$16 B Flat

A SACRIFICE at less thara), actual value 100
V., N.C cgenerator, finc coundition, only $12. 4
jar rectificr, $1.35. 1500 mctre loose coupler,
gool condition, $2. Might trade. L. Schwab,
3728 Brooklyn Ave., Cleveland, O.

T WANTED—_Prism hinoculars in
also good quality opera glasses. P.
Smith St., Providence, R.1.

HAVE powerful make and break or magnetic
coil, weighs 10 1b. Want good spark coil or cash.
N. Masse, Cainbridge DB., Mass

FOR SALE—Single cylinder Indian engine and
carburetor, horn, gears, tank, chains, 2 tires, 2
wheels, 1 Inner tube, new single barrel shotgun
and 1 teclegraph set for $15.  All letters answered.
Edward Graves, No. Wilbraham, Mass.

FOR SALT—Electro instruments, fine condition.
$2 tuning coil, $1: l.inch bulldeg spark coil, $3:
Raloh Thompson, Wooster, Ohio.

SALE OR EXCITANGE—Panel recciving set.
switch type.
transformer. or wireless apparatus.
man, 418 Court St., Flint, Michigan.

earrying case,
Wedlake, 628

Louis Good-

Want Crystaloi, variables, phones.

SWAP—4$5 Ercctor, 22 cal. rifle, 1000 all dif-
ferent stumps.  Want wircless goods. Carlton
Coswell, 106 Frauklin St., Framingham, Mass.

MOTION PICTURYE MACHINLE—Stands 607
lLigh, takes standard size films; empty reels: films;
rewind; ete. Will exchange for: Western LElectric
intereommunication outfit; telephone switchboard;
ship’s chronometer; typewrniter; Victrela. What
have you? Dex 3, Ilighwood Station, New
Itaven, Conn.

FOR SALE—I'rintiug press. l'ost card pro-
jector. Drawing instruments. \Wireless apparatus.
Roller organ. Nathaniel Leck, Amagansett, N.Y.

WANTED TQ EXCHANGE—Blitzen V: KAV,
Transformer in mahogany case, cost $22.00; guar-
anteed in working erder, nearly ncw, for Thord-
arson Transformer, Will pay $5.00 extra for '
K., $7.50 for 34 KW, and $10.00 for 1 K.W,
Must guarantee and state distance covered. Paul
G. Dusey, Care DBusey’s Stute Bank, Urlana, IL

AUDION DETECTOR-—M\lission cabinet, rubler
front, inside rheostat, nickeled fittings, first $5.
takes it with burned out Lulb. Or, $12.00 with
new X-grade bulb and flashlights. IFew new
Audiotrons at $6.00 each. \Washburn mandoelin,
fine condition, cost $25.00, scll $15.00 incluling
case and music stand. W. Woodcock, 496 West
Ferry St., Duifalo, N.Y.

FOR SALE—Portable receiving set, $4.00; 3
Exide storage cells, $2.00; pancake helix, $1.00.
Wallace Peckham, Melville,

ewport, R.1

LLOOK!—Goverument style omnigraph, never

used, cost $16, only $10. = Taps, fibre, contacts,

machine screws, etc.; cheap. White for prices or

trade. . Semmelmeyer, 2629 N. Fairfield Ave,
Chicago, Il

TO EXCHANGE—One 6 and one 12 volt 12
ampere brand new automobile generators, ball bear-
ing. Thermo-pile with galvanometer. (A very in-
teresting instrument.) 1/3 F.1%._3 phase’ induction
moter, and several 34 H.P., D.C.-and A €. (single
phase) motors. \What have you to offer? Jos.
Lamb, 563 Baldwin Ave., Detroit, Mich.

FOR SALE OR EXCHANGE—Omne Crescent
concrete mixer on trucks; 2% 11.P. Novo- Engine,
60 to 70 yards per day, stcel cngine house and all
in fine shape, cost $325 new. WWill exchange for
screw cutting lathe, small A.C. motors or good
“Ford.” Gilbert McClure, 402 Dickinson Ave.,
Van Wert, Ohjo. .

OXTE K.\V. transmitting outfit complete, includes
Marconi transformer, all Al condition, first $60.00
takes it. Engraving machine, complete outfit, en-
graves anything, any person can operate. V\alue
$100.00, sell for $25.00. No trades. Full descrip-
tion and photos for stamp to interested parties.
F. G. Beck, 119 North Pennsylvania Ave., Greens-
hurg, I’a.

TO TR.ADFE—Flectrical apparatus for a good
stock saddle.  Joseph Deines, Route 7, Topeka,
Nansas.

FOR SALE—No. 2.\ Drownie 214”x4%” with
portrait attachment, price $2.00. Ives electric train
with tracks and 2 coaches, $2.00. One \'ibroplex,
£3.50. One  telegraph key and sounder. $1.00.
All articles in good shape. Fmi!l Roth, Castle
Shannon, Pa.

WATER MOTOR—$2.50; ground switch, $1.50;

year American Doy, 50c. Charles L. Clapp, Up-
hams' Corner, Mass.
TOR SALE—Complete E.I. Co. Tesla outfit,

including 2-in. spark coil, condensers, spark gap,
Tesla coil, geissler tubcs. It cost $20. E.[.Co.
“Interstate” wireless reciving outfit, never used.
Condenser and detector, $20. 'Telegraph Instructor
with records and hook: 15-jewel Elgin movement
watch for $8: 4 volt battery motor; 50 Ohm relay.
Fverything new or in good condition. All I-tters
answered. \W. S. Hinegardner. Nokesville, Va.

GENUINE MAGGINA VIOLIN—.\bout 120
years old, sweet sonorous tone, good condition, $95,
or trade for twin motorcycle, llerman Ianning,
Canton, Okla.

TOR SALE OR EXCHANGE-—$9 electric train
with pair of switches and extra track, for $4.
Want Tesla coil or what have you? Clarence
Paulus, Burlington, Ia.

FOR SALFE CHLEAP—F.I. Co’s 2000 phones,
$4.75: 1800 M. Loose coupler, $3.75; 23 jlate
variable condenscr, $1.50; key, 25c.; 1” .\l]csco
COOI:II‘ $4. Al Al order. L. S. Packer, Guthrie,

a.

EXCHANGE—New $40 American bicycle, 67
$100 Edison coil, $20 Morse register, $10 relav,
$60 110 1).C.-A.C. convertors for Audion receiving
set, aerial wire, IIytone or variables. J. II. Haw-
lev, Tr.. 912 College Ave.. Ft. Warth,” Tex.

FOR SALFE—$75 International Correspondence
Course books in_electric lighting and railways,
€12, film 5c. a foot, new 110 volt 1/12 Jlorse
Power alternating curent_motor, §3. II. David,
711 South Kedzie Ave., Chicago, Il

WANTED—A\ 1% inch Rayfield or Stromberg
Carhuretor. State year made, condition and price
‘1\111 first letter. S. Il. Kenney, Jr., Wat:rville,
Minn,

You benefit by mentioning *“The Electrical Experimenter” when wriling to advertisers.
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BARGAINS—Crystaloi detector, not used one

month, $2.50. Dlitzen key, cosung $2, for $1;
Beeko dcicctor holder, $.60. Manhattan fixed con-
denser, $.23. Instrumeuts positively ncw. Elmer

Baicr, 444 Seventh Ave.,, Brooklyn, N.Y

FOR SALE—Rotary Converter one hundred
ten volts direct current to eighty volts alternating
60 cycles. I'rice ten dollars, Also other ap-
paratus for sale or exchange. Nangle, 630 Marion
St., Oak Park, IIL

FOR SALE—800 meter loose coupler, electro-
Iytic detector, 2000 ohm phones, wireless key.
For particulars write. Ieber Lyons, R.I. No. 2,
Sacramento, Calif.

SALE OR EXCITANGE—Spark Ceil, Mcecano
sets, trains, good hoy’s books, motors, tool set,
No 20 wire, etc.; letters answered. Richard Jones,
985 Aldus St., Bronx, New York,

" HAVE Electro recciving set No. 1603 and ap-

parata.  \Vill trade for Corona typewriter or
audion. Inquiries answered.  Albert G. Olson,
521 Ash St., Osage, Towa.

FOR SALE OR EXCHANGE—Small wireless
sct, skates, spoiting goods, hoy's magazines, hoy's
books. Write W, Dorough, 702 Jefferson Ave,
Lawvrenceville. TN

FOR SALE—!{ Kilowatt 110 volt to 12000

volt wirclc;s_ transformer. 60 cycle current.
Mahogany finish, ncw, $9.00 prepaid. Regular
$15.00 value. . C. Sutherland, 1829 Nevin Ave.,

Richmond, Cal.
TELEGRAPH hox relay with key on base, also
plain relay, Doth 150 ohins; want two-ineh spark
coil. C. E. West, Coyote, Calif. B
FOR S\LE—3000 meter loose coupler, $3; 1500
meter luning coil, $1.30: 2 K.W. 110 volt D.C.
generator, $50. Ralph Leffler, Tiffin, QOlio.

FOR SALE OR ENCHANGE—About 50 dif-

ferent articles, electrical, musical instruments.
koilaks, pistols, etc. \Vrite for list at once. I. J
Bretzke, Drownsviile, Wis.

l~'0R__SA\7LE—2 KAV, transformer, $15: also
long distance audion rccciving sct on Formica

panel.  Taul Flehr, Tronton,
HAVE racing bicycle, . KAV, transformer,
spark gap, telephone induction coi?, wattmcter,

plate camera, 5300 feet movie film, cnamcled wire,
technical and clectrical hooks. Waut anything of

value. Will exchange separately. All letters an-
swered, Theodore Getzier, 60 Jast 120th St.,
New Yark Citv.

FOR EXCIHANGE—Lyon & Iealy Professional
cornet in leather plush lined casc. Value $30.
Want Aundion and receiving cabinet, prefcrably
Iilitzen. ANlake offers. llave other articles for
exchange. ]. O. Iluset, Iluron, S.D.

THE ELECTRICAL EXPERIMENTER

FOR SALE—$3.50 Turney 35 plate variable
condenser, $2; $6 type A/ crystaloi dectecior, $4;
$5.50 omnigraph and records, $4; $3.50 Voltamp
12 volt 3 ampere gencrator, $4, Thomas Hicks,
425 \West Miner St.,, West Chester, Pa.

NICIIOL’S Navy coupler, $5.50; L.I. coupler,
$1.50; Ra.ioson, $2; Stereopticon, $18; Audio-
Tron bulb, $6; 400 exposure kodak, 722; I1aleun
gap, $6; Johnson-Willard and Willard-Moran fight
slides Trades considered. Verner Hicks,
Marion, Illinois.

FOR SALE—=Onc $10 Electro 6-60 storage bat-
tery, new, $6.75; cxpressage to he paid by buyer.
One $7.50 Loose Coupler, 3000 meters, slider on
secondary very selective, $5. One $4 Commercial
Relay brand new 150 ohm, $2.75. rticles in fine
working order, Fred, Schussel, 702 Hudson
St., Hoboken, N.J.

FOR SALE—Blitzenn ¥4 K.W. {ransformer
mounted, $7, Murdock, $4; oscillation trans-
former $3; $5 Mleceano, $2.50. Everything in
perfect condition.  Stuart Sandreuter, Havemeyer
Road, Stamford, Conn.

“TOR SALE—New No. 6 $10 Erector, far $7.
New $4 aerial switch for $2.50. [Freddie Silsbe,
Prattshurgh, N.Y.

PARGAIN ' —Must sell new wircless! 1%-in-
spark coil, large helix, same as Elcctro 8271; Ley-
den jar, switches, fixed, fixed variablc condensers,
36 switch-points, pound No. 24 wire. phones, rul-
ber switch handles, etc. Write “I&adio," 326
Clermont Ave,, DIrooklyn, N.Y.

1 have twenty Alger hooks and a ten dollar sct
of *“Mode]l Builder,” with about three dollars
worth of accessories. Will sell for $5 cash. John
Hoff, 712 Magnolia St., Tolcdo, Ohio.

$15 Murdock Loose coupler, new, $10. Iloward
Sorey, Newkirk, Okla.

FOR SALE—Wireless recciving set complete
with Holtzer-Cahot, 3000 ohms Radio receivers
with aerial and necessary switches. Mounted in
cabinct with crystaloi Detector, type AA, cabinet
size 24x12x9%: also l-in. coil and spark gap.
Worth $60. Everything new last November.
Make offer; all letters answered. Richard Taylor,
141 Lake 5t, \Vinsted, Conn.

June, 1916

WANTED—Sec April advertisement; also very
large variable condenser, ohmmeter, graduated
rheostat, wircless telephone apparatus, storage bat-
tries, koawood Ukelele, Columbia chainless bi-
cycle, motion picture camera, also in exchange
instantancous clectrical water heater. John Mac.
Donald, 1514 Areli St., Philadelphia, Pa.

FOR SALE-—Schmidt-Wilkes phones, hard rub-
ber covered headband, aluminum shell, $4. Roy
Bedbury, 757 4th St., Richmond, Calif.

WANTED—To exchange No. 6 Remington type.
writer, good condition, E)r wireless receiving set
of equal valuc. A. L. Oden, Muscadine, Ala.

ELECTRIC Therapeutic Apparatus, X-Ray 307,
1000 volts for sale, everything new. Will demon-
strate any evening after 7.30 p.m. 363 W. 57th
St., or Edw. Maxwell, 113 West 63rd St., N.Y,

FOR SALE—Quick, Audion, new RJ5 with re-
newal bulb, $14.  Healy and Davis, 923 First Ave.
South. Forth Dodge, Towa.

FOR SALE—1 Chambers coupler, $3; 1 Turney
loading coil, $2; Brandes receiver with head-
band, $1.25; 1 five mile transmitting set, $2.30:
fixed condenser, 25¢: undamped waver receiving
machine, $4. Will sell all for $12.50 or separately,
All in first class condition. Ilarold Van Loan,
Athens, N, Y.

FOR DISPOSAL—Murdock $15 loose coupler
and $3 and $4 variables. F. B. Holmes, Newton
Highlauds, Mass.

FOR EXCITANGE-—One direct current 110 volt
8-inch electric fan. good condition, for one inch
3ull Dog spark coil. A. D, Snell, St. Maurice, La.

FOR SALE—One Remington 22 cal. hammer-
less repeating rifle. good as new, First $10 takes
it. Send for list of othcr goods for sale. Ingwald
Wick, Iendrum, Minn.

EXCHANGE seven volumcs of I.C.S. text books
on Electrical Engineering for Bicycle with motor
attachment or good bicycle with coaster brake,
must be in first class condition, or motor attach-
mcent.  These hooks are new and in first class
condition. Roy I.. Parsons, Laquey, Mo.

FOR SALE CHEAP—Wireless and electrical
books, magazines, coils, switches, wire, raw ma-
terial. Write for list or appointment. Wm. Gra-
ver, 60 V. 66th St., (care Nelson), N.Y.

. FOR SALE OR EXCHANGE—Douhle hass viol
in good condition, construction book and bow;
worth $13. Will exchange for good typewriter.
Stenhen R. Ilardwick, Belmond, Iowa.

WILL sacrifice my perfect Clapp-Eastham one
kilowatt transmitter complete for fifty dollars.
Cost hundred and fifteen dollars. Ylarry Milburn,
Ilighwood Terrace, \Weehawken, New Jersey.
Donald, 1514 Arch St, Philadelphia, Pa.

215 K.W. transmitting outfit complete, or 2%
K \V. transformer scparate; sec. 20,000 v. variable
5-25 amperes. Make offer. Leonard J. Edick, 89
Forest St., Gloversville, N.Y.

FOR SALE--Iligh class receiving sct with loose
coupler, loading coil, slide plate variable, fixed
condenser, palena_and erystaloi detectors. First
$11 takes it. P. Fuller, 14 AMonson St.,
Mattapan, Mass.
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EXPERIMEXTER PUBLISHIXNG CO., IN(

.
Opportunity Exchange
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Objectionable or misleading advertisc-

BOOKS

PATENT ATTORNEYS

HAVE YQU SEEN A COPY?—Amateur TPho-
tographer's Weckly, $1.50 per year; weekly prize
compctitions; criticisms; print exchange; 1llus-
trated; mmany features  Three months' subserip-
tion, 40c. Amateur Photographer's Weekly. 913
Schofield Tldg., Cleveland, Ohio.

DPOOKS—Scicntific and wireless supplied. Let
us know what vou want and we will quote you.
Experimenter Pub. Co., 233 Fulton St, New
York City.

A BINDER for The Electrical Experimenter
will preserve your copics for all time. Price 50c,
Postage on 3 lbs. is extra. Send for onc today.
Experimenter Pub. Co.,, 233 Fulten St, New
York City.

MISCELLANEOUS

CAMERA FINDERS show pictures in natural
colors, why not get them in your prints—others
do. Full particulars where you obtain supplies
and  valuable information best mecthods—25e.
Natural Color Photography Bureau, Dallinger,
Texas.

TYPEWRITER KNODBS 13c
67 West 94th St., New York.

FILMS DEVELOPED FREE—Send negative
for sample print and particnlars. New Lex Novel-
ty Co., New Lexingten, Ohio.

T STAMPS—75 all difierent free.

Louis Gancher,

Postage Z2c.
Mention paper. Quaker Stamp Co., Toledo, Ohio.

MARCONI—We have a limited number of
pictures of Guiglielmo \arconi that are dome in
scpia on fine India paper. TFine for decorating
your wireless room. Ten cents each gost aid.
Experimenter Puhlishing Co., 233 Fulton St., Y\I.\'.

PATENTS without advance attorney’s fecs. Not
due until patent allowed. Send sketch for free
rer()_?rt. DBooks free. Frauk Fuller, Washington,
D.C.

PATENTS SECURED OR FEE RETURNED—
Send sketch or model for free search and report.
Latest complete patent book free. George P. Kim-
wnel, 254 Barrister Rldg., Washington. I).C,

JOIIN M. McLACIILEN, attorney-at-law—Dat-
ent causeés. Union Trust Bldg., Washington, D.C.

IDEAS WANTED--Manufacturers are writing
for patents procured through me. Three books
with list hundreds of inventions wantel sent free.
I help vou market vour inventions. .Advice free.
R. B. Owen, 130 Owen Rldg., Washington, D.C.

AMERICAN AND FOREIGN PATEXNTS ob-
tained. RBcfore selecting an attorney, write for our
solid, instructive advice: join the ranks of hanpv
inventors. Correspondence Office, 125 East 23rd
St., New York City. F. V. Winters. Reg. Patent
Lawver, New York City and Washington, D.C.

SAVE twenty to fifty percent on attorney's fee's,
American or for¢ign, secure all rights and best
advertising by writing to INVENTION, Washing-
ton, ND.C.  Send for free report.

INVENTORS can reach hundreds of active
buyers by publishing their ads in INVENTION,
Washington. D.C. Small ads. $1

INVENTION MAGAZINE alone publishes the
vital ideas of new and successful inventions. A
large list of inventions wanted by manufacturers
published in this issue. $1 a year; Special offer
four months, 25c. Address, INVENTION, Wash-
ington, D.C

WIRELESS

WE ANALYZE EVERYTHING—Reliable for-
mulas furnished by experts. €, Laboratories. 637
Madisen Ave., New York.

SLIDERS FOR TUNERS—3/16” or " size,
10¢c. each. Postage 2c. Arco, 7617. Carpenter St.,
Chicago. o

TOY TRANSFORMERS—A few left, $1.60;
send for folders. . R. Darling, 1532 N. Capitol
Ave., Indianapolis, Ind.

" TESTED SILICON 10¢ oz. Scnt day order
received.  Gress, DPitman, New Jersey. .

@125 I\II_LE':_I'iETECTOR and mineral, 13c.
Patch DBros. Wireless Co., Klemme, Ia.

Hear Ifonolulu, Germany, etc., with one audion
bulb!  Combined amplifying and oscillating hook-
up. Simple and cntirely new, guaranteed to re-
ceive hoth undamped and spark stations. Dlue
print and directions 30c. 8. Sandreuter, Have-
meycr Road, Stamford, Conn.

CARDBOARID CORES—TFor making tuning and
Tesla coils, ete.,, 338" dia. 34" thick. Will not
warp or shrink—so strong that you can stand on
them without bending. 10”7 and 20" lengths—S50c.
and 80c. prepaid, Vulco Tire Co.. 7905 Third
Ave., Drooklyn, N.Y.

WHO'S THAT CALLING? Get a copy of
“Radio Stations of the World,” a book that gives
name, location and classification of every wireless
station in the world. DPrice 3Sc. with postage on
1 Ib, extra. Experimenter Pub. Co., 233 IFulton
St., New York City.

FULYI. BLUE.PRINTS of loose-coupler de-
seribed in Aupgust 1915 issue of Tne Electrical
Experimenter. Price ten cents cach postpaid.
Experimenter DPublishing Company, 233 Fulton

St., N.Y

NEW ILLUSTRATED CATALOG—2,500 meter
loose couplers $5, 43 plate variables $3.75; other
bargains; stamp for catalog. Cliff Manufacturing
Co., Brookficld, Mass.

WIRELESS—Wireless Station Photographs of
NAA, WGG, WSL, 10c. Dunkle & Ballou Co., 2
Truesdal St, Tinghamton, N.Y.

You benefit by mentioning ““The Electrical Experimenter
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MURDOCK FIFTY-FIVE’

Creators of new standards for wireless receivers, in price, promise, and performance. Abso-
lutely equal in construction, comfort, tone, etc., and frequently superior in sensitiveness, to
other ’phones selling for double the prices.

Complete
Double 2000-Ohm Set
$4.00
Complete
Double 3000-Ohm Set
$5.00

Either set with Coronet Band

- 50 cents additional -~
WITH REGULAR BAND WITH CORONET BAND

WHY PAY MORE?

You get a guaranteed set of “phones, which you may return atter FOURTEEN DAYS' TRIAL if you are not satisfied with
their performance, at a price from $3 to $5 less than you will have to pay for theirequal. You are buying from a firm of estab-
lished reputation the 'phones which within a year have become the most popular "phores in the United States. And, finally, you
are getting for your money the biggest value that has ever been offered.

Our Catalog Is Free to Those Interested in Good Apparatus

Sn Franeines . WM. J. MURDOCK CO. “aiic v

-

WE ARE HEADQUARTERS FOR ELECTRIGAL AND WIRELESS GOOD

OUR NEW BIG 216 PP. ELECTRICAL ]
AND WIRELESS Ry

PE — codls s @ . ”
25 St ety hen.) ' » Dl % . CATALOG
= _/ ‘ A& -t [S THE EXPERIMENT' Electric Motor, 50c.
ER’S REFERENCE Qur Catalog shows 25

more.

BOOK. Steam Engine, 5{¢.

No. 7729. N = 18 others at bareain Dricesin

THE AMCO NAVY TYPE RECEIVING TRANSFORMER o COEC

Represents the latest advances made towards the ideal tuner and embodies the freatest degree of

perfection yet ohtained. No greater vulue can he secured where accurate selectivity, sensitiveness

and fuish are desirable. The rlustration shown herewith eannot pessibly do justice to the imstruinent

itself. The primary winding is enclosed in a cabinet, the sides and top of which are polished bard

rubber, Two 15-point switches are mounted on the front. One switeh controls the primary in groups

of several turns and the other controls one turn at a time. The eutire variation of the primary is

thus secured by the rotary metion of two knurled kbohs rather than the movement of a slider, and

may bLe varied from ! to 225 turns in steps of one turn at a time. The windings are especially
Wireless Set, $1.95. adapted to long wave lengths. The secondary is wound with green silk covered wire. The ends are I
We set the standard in HAKD RUBBER, turned and polished. Secowdary variation is secured by a 12-point switch which Spark Coil.

complete recelving and Imakes it possible to secure a very fine adjustment. PRICE. ONLY $15.00 Amco Spark Coils are ac-

t itti tfits, Don't knowledged the best.
buy ot vou se our SEND 6 CENTS FOR OUR CATALOG. DO IT TODAY. YOU NEED {T.
Catslog. = IF YOU ARE BUILDING SOMETHING, WE HAVE JUST WHAT YOU HAVE BEEN LOOKING FOR

Our No, 6 CATALOG shows several hundred parts amd sets of materials for building your own
apparatus at home which have never hefore been listed. We do all the ditlienlt work in our factory
and then you put them together.

Complete escription and prices of the latest Electrical aml Experimental Apparatus—Storage
Batteries, Rectifiers, Transformers, Induction Coils, Wireless Apparatus, Lamps, Flashlights, Meters,
X-Kays, Books, Teools, Electric Raflways, Steam Engines, Water Motors, Dynamos, Motors, Tele-
grapbs, Telephones, Electrical Supplies, Model Aeroplanes and Parts for building Four own appara-
tus. A Treatise on Wireless Telegraphy, telllng how to put up an aerial, connect apparatus, together
with a Call list and Wiring Diagram, FREE with every catalog. 6c. in stamps will bring you this
wonderful book. The best catalog of wireless apparatus, ete., pulilished,

Light Outfit, T5¢,
Several bundred mini-
ature lamps, sockets, ete.,

ADAMS-MORGAN CO. [Thg Exnerimenters] 13 Alvin Place, Upper Montclair, N, J.  2:¢ iniustrated in our Cat-

Crystal Detector, $2.25.
18 othor styles {rom 80s. 43 Queached Gap, $15.00. Fun With Megnetism, Fun With Electricity, 50c, Rotary Gap, $12.00.

You benefit by mentioning “The Electrical Experimeniei” wlen writing to advertisers.
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Write me at once—TODAY! Just send the coupon or a postal. I will
give you 20 complete lessons in practicel electricity FREE! Think of it! My
pevsonal and individual instruction for 20 lessons without'a cent'of cost to you if you act quick. No
charge to you for these 20 lessons now or later. I make this sensational offer to secure a few more
live students—to show, too, how quickly I can make you a Master Electrician no matter where you
live, or what you do. But you must act at once! This offer closes in 23 days!' Remember these
free lessons are not merely sample lessons, but are a regular part of my full and complete course in
! electricity. Send the coupon without delay—TODAY!

Earn $2,500 to $4,000 a Year

You can now qualify at home during your spare time, and without giving
up your present position or occupation, for that most wonderful of all fields
open to the ambitious man—the great and growing field of Electricity! Yes, no matter if you
don’t know a thing about clectricity or never had a bit of electrical experience, 1 will take you
in hand and make you an Expert Electrician so that you should easily earn $2,500 to $4,000 a
vear and more. And I'll do it so quickly and with go little effort on your part, that you'll wonder
how it was possible. No books or toals to buy.

I Train You By Mail!  Men Wanted

I will instruct you personally—make the .
whole matter so simple for you that vou can't Wherever you g0 there's always urgent de-

help but learn. When you haveEﬁnished my !'{“}?ng fgr EXPer:hElectrtiC}':ans gm} f:ﬁ big pay.
instructions you are an Expert Electrician— [hat’s because the watchword o e age is,
ready to takeya big paying jgb or etart in for PO IT ELECTRICALLY. The ﬁeld' of
yourself. I show you notonly how to do prac- electricity is broadening so fast that there's a
tical electrical work, but how to estimate on  big shortage of competent electricians.

jobs so that you can take contracts at big the demand is increasing every day.

profits. That’s what it means to be trained

by a man of my practical experience.

{ You Must Act Quick
i

A A. W. Wicks,E.E.
Formerly with the
General Eleetric Co.;
former General Man-
agerof companyman-
ufacturing Jenney
Eleetric Motors; ulso
Sformerly with Fair-
banks, Morse &' Co.;
now Consulting Engin-
eer and Dairector of
the Wicks Electrical

Institule.,

Mail Coupon Today

AW, WICKS. E. E., Director, Wicks Electrical Institate
81 W, Randolph St., Dept. 160 Chicago, Jil,

Without any obligation to me whatever, please send me full de= I
scription of yourﬂpersonnl instructions in Electricity and particulars
of your special offer of 20 of your lessons free. l

Mail coupon today. Iwantto hear from you immediate-
ly. Don't miss my offer of 20 personal lessons free. Re-
member this offer is strictly limited to 23 days. Write for
all particulars at once. Here's your chance! No obligation
to yow. Send coupon or postal NOW!

A. W. WICKS, E. E., Director

NAIG. ... srererseretesesesonsssnarosonssssssesssssssssmmmss s oo . Wicks Electrical Institute
Street And Nou...euieeieeratireranceerseraeeneeaniaes eronennnnssnsancs 81 W. Rando‘ph S‘o, Deptn 160 Chicago, lll.
L0233 Y State
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