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RANDES receivers bring in weak signals,” wntes an enthusiastic
user, “‘where other phones bring in weak noises.
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ORDER NOW WITHOUT RISK
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\Write me at once—TODAY! Just send the coupon or a postal. I will give you
20 complete lessons in practical electricity FREE! Think of it! My personal and
individual instruetion for 20 lessons without a eent 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 ean make vou 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
yvour 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, I will take you in hand and make you an Expert
Electrician so that you should easily earn $2,500 to $4,000 a year and more. And I'll do it so quickly
and with so little effort on your part, that you'll wonder how 1t was possible. No hooks or tools to buy.

I Train You By Mail! Men Wanted

1 will instruet you personally—make the whole

Mail Copon Today

A. W.WICKS, E. E., Director, Wicks Electrical Institute
Dept. 295

Without any cbligation to me whatever, please send me full descrip-
tion of your persomal instruetions in Electricity and patticulars of your
specinl offer of 20 of your lessons free

81 W. Randolph St.

Name,
Street and No.
City....

matter so simple for you that vou can’t help but
learn. When you have finished my instructions
vou are an Expert Electrician—ready to take a

ig paying joby or start in for yourself. I show
you not only how to do practical electrical work,
but how to estimate on jobs so that you ean take
contracts at big profits. That's what it means
to be trained by a man of my practical experience.

my offer of 20
to 23

]
!
|
Chicago, 1. I
i
|
|
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81 W. Randolph St., Dept. 296

Wherever you go there's always urgent demand
for Expert Electricians and at big pay. That's
because the watchword of the age is, “DO IT
ELECTRICALLY.” The field of electricity is
broadening so fast that there’s a big shortage of
competent electricians. And the demand is in-
creasing every day.

YOU MUST ACT QUICK

Mail eoupon today.
rrsonal lessons free.
23 days. Write for sll particulars at once. Here's your chancel No
obligation to you.

Don’t miss

1 want to hear from you immediately.
Retwember this offer is strietly limited

Send coupon or poatal NOW!

A. W. WICKS, E. E., Director
Wicks Electrical Institute

Chicago, Ill.

o racntoning “The Elccteical Experimenter” when writing to adi-ertisers,
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War and the Radio Amateur

HE Radio Act of 1912, under section 2
T states:

Lvery such license shall provide that the
President of the United States in time of
war or public peril may cause the closing
of any station for radio comnumrcahon
and the removal therefrom of all rudia apparatus, or
may autharize the use or control of any such station
or apparatus by any department of the Government,
upon just compensation to the osoncer.

We now stand on the threshold of war: indeed, be-
fore this issue is in the hands of our readers war will
have bren declared, or what s equivalent, this coun-
L.!J try will be in a state of war,

R Let us then he perfectly frank with each other, and
Iet us face the situation as it behooves upright, pat-
riotic, law-abiding citizens. The European war has
taught vus that messages sent from secret radio plants
by spies have been of priceless value to the enemy.
Sinall wonder then that hysteric ofhicials of alt the war-
ring nations have exterminated every possible as well
as impossible private wireless plant in their respect-
ive countries. But to what good? True, every sta-
tionary outfit hias been dismantled or confiscated by
the warring Governments, but as always: where there's a
will there's a way. When the Germnan spies in England
and in France found that it was not very healthy to op-
erate their outfits in attics or in house chimneys—for a
sending outfit is soon located—they simply put their
ndlos in touring cars, cleverly concealing the aerial
wires inside of the car hodics. The apparatus too were
casily concealed, and the English and French were
oulwitted snmpl) becanse you cannot locate a moving
radio outht except by purc chance.

\Which brings us face to face with the question:
Did it pay the warring nations to kill the few pm ate
Radio stations thev had beforc the war? We are
honestly inclined to believe that far from being an ad-
vantage, it proved an actnal disadvantage. No one at
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all familiar with the technique of the radio art, doubts
for onc minute that if a spy has the courage as well
as the funds—and spies alwavs have bhoth—he cannot
be stopt from sending wireless messages if he elvets
to do so.
onc place to anaulber,

Working under cover and by moving from
nothing will stap liim.

o
o

If we recognize this truth we realize how absurd
it is to close all privatcly owned radio stations during
the war. 1t will do no earthly good and can do only
actual harm. Now we do not wish to appear selfish,
nor d¢o we wish to he classed as unpatriolic. Very
much the contrary. If the administration, after care-
fully considering all the facts. decides to close all
privately owned radio stations in this country, we
will nol as much as raise a single word‘of protest.
The administration knows what is best for the wel-
fare of the conntry and in time of national peril we
would be the last ones to annoy our officials.

But is it not true that our splendid body of over
300,000 patriotic American Radie Amateurs, scattered
thickly all over the couutry, can be of inestimable
value to the Government? Can not our red-bloaded
hoys be trusted to assist our officials in running down
spies, who probably would not be readily located
otherwise? In our hig cities thousands of cars lis-
fen every minute of the day to what is going on in the
vast ether-ocean. Trust our very capable American
youths to ferret out the senders of questionable sig-
nals or strangely worded messages, ('}‘he very mulli-
tude of these amatecurs 1s a priceless protection. Then
again both our Army and Navy badly need Radio
operators. \What other country can furnish such a
vast army of well traincd and intelligent operators
as ours, thanks to the amateurs?

\When in 1916 the writer organized the Radio League
of clmerica, he incorporated in its statutes that every
member should pledge in writing his siation to the
Government. Up to this moment the League has for-
warded to Washington thousands of such pledges.
among them every important amatcur station in the
country. These stations can be used by the admin-
istration at a nioment’s notice. At least our amatenrs
are fully prepared.

Would it not he questionahle wisdom to shut down
all these stations that can and will do enormously more
wood than possihle harm?

I.et our officials ponder and let them consider fairly
the facts in the case. That is all that we desire.

Il. GERNSRACK,
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tle regiete! . & Patent Office. Copyright, 917, hy F. P. Co.. Inc., New
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www americanradiohistorv com


www.americanradiohistory.com

THE ELECTRICAL EXPERIMENTER

GRAPHITE POTENTIOMETER

5000 ohms resistance insures long
life to batteries. Carbon contact
insures long life to instrument,
Don’t ruin batteries and instru-
ments wth inferior imitations.

CHARGE STORAGE BAT-
TERIES from
current with the BLITZEN
RECTIFIER.

economical.

alternating

Safe, clean,

HIGH FREQUENCY, HIGH QUALITY TEST
BUZZER

The smallest, neatest and highest pitched
buzzer on the market.

ROTARY VARIABLE CONDENSER

Our small condensers, either 17 or

43 plates, are a little better value

because a little better quality. Our
catalog tells why.

ONLY A FEW

instruments selected from our new Catalogs can be
shown here. Complete catalogs of Wireless and Elec-
trical Apparatus. Storage Battery Chargers, Parts
and Supplies sent for 6c stamps to defray postage.

CLAPP-EASTHAM CO.

Western Representatives

Southern California Electric Co.
625 5. Main St,, Los Angeles, Calif.

THE BLITZEN WAVE METER

A very attractive meter in portable

form furniched in several types at

a very moderate price. Mahogany
case with hinged cover.

CAMBRIDGE, MASS.

Berk Electric Co.
Portland, Oregon

DAY
NIGHT

Your Relay Org

TRANSCONTINENTAL

SUMM
WINTER

anization Demands,

“PARAGON’’ RA-6 Amplifying Short Wave Receiver.

Range 180 to 580 meters.
The weaker the signal, the greater the amplificatian:

The greater the amplification, the greater the selectivity.

e

Price $35.00.

==

Standards

A Stamp will bring you
Bulletin ** O which de-
scribes the most efficient

line of apparatus ever
offered

'Adams-Morgan Co., avnree. Upper Montclair, N. J.

You benehit

“* Paragon’’ Instruments Set New

for efficiency, Transcontinental relay work, day or
night, summer or winter

Its Users Will Tell you That the * PARACON"”
RA-6 has made this possible;

That its amplifications are marvelous; its selectivity
a delight.

That it is the only amplifying short wave receiver.
That it i1s covered by a 2-year-satisfaction-or-your-
money-back guarantee, and that we back this
guarantee.

And Furthermore, that we guaranfee the “PARA-
GON” RA-6to sofar excel other short wave receivers
that there is no comparison.

We list bclow a few of the users of this instrument., Ask them!

IVN 2BE 2FS 2IM 22ZS 3AEP 3WN 5DU 9ZN
2BO 2AG) 2PM 22Z2L 3AFA 325 7ZR 9GY
1Zw 2EX 2AFT 2ZRL 2ZK 3UF 4ElI 8)Z 9MQ

Send 8c for Our CATALOGUE No. 8

Now on the press. Contains several

pages of tables, practical formulae

and information of rea! value—several

hundred different parts and sets of

parts, and complete descriptions and

prices of all the latest electrical and
wireless apparatus

mentionisng “The Electrical Experimenter” when twriting to adzertisers.
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Number 1

A One-Man Electric Submarine

I1ILE llenry l“ord has been
urgently advocating the use of
a4 one-man submarine of more
or less efficacy, and compris-
ing among other things a long
collapsible pole extending from the minia-
ture submarine, on the end of which there
is supposed 10 be placed a torpedo or bomb
which is to be exploded by the operator
within the snbmersible, a number of other
enterprising inventors have been engaged on

By . WINFIELD SECOR
ception uf one of these demons of war
making its attack on the hull of a mighty
Dreadnought, with a maguctic bomb prop-
erly timed to explode a tew minutes aiter
its attachment, in order to give the opera-
tor of the one-man submersible sufficient
time in which to get far enough away irom
his victim to protect himself.

In the tirst place, it is the inventor's idea
to make up these miniature submersibles
of about the same size as the modern auto-

at two hundred horse-power for the above
range, if the crait is 10 make a speed of
42 knots or approximately 50) miles per
honr. In the event that the navigator of
such a submersible should have 1o make a
detour in order to get hack 1o the mother-
ship or to his shore base, it would be ad-
visable to equip the boat with an auxiliary
gasoline engine as shown in the accom-
panying illustration. Most probably un-
der ordinary conditions, the operator of

COMPREST A/R TANK
2200183 PERSQ./IN. ROCKET TUBE

VENT

GASOLINE ENGINE
IZONTAL BUOYANCY GASOLINE
VANE TANK

UNDER WATER
ERISCOPE

=y

WHELL
CONMPREST RUXILIARY
AIRENGINE CONTROL/ER

DETACHABLE BUOYANCY
WARHEAD CHAMBER
GﬂSMNA’S EXPLOS/VE ELECTR

/[ ACHARGE — MAGNET/cLOCK

- b 1 ¥ WORK
E (X
2 o i
"4 = LEC-
o\ I e 25y
SEPARABLE
g eronle e
ELECTR
RELERS
D\\ FoREOE MAGNEY
OXY-HYDROGEN FLAME
FORCUTTING THRUNETS

The One-man Electric Submarine Here Shown in Detail and Also In Act-on Has Cons|derable Promise.
Torpedo Speed (50 mlles per hour) When, Having Attached Its Magnetic
It Can Easlly and Quickly Make fts Escape at Mile-a-minute Speed.

Hull of an Enemy Vessel,

a similar yet somewhat different problem,
One of the most promising of these designs
for a onc-man submnarine is that of Mr.
Iiric R. Lyon, the engineer who was respon-
sible for the mastodonic two-hundred-foot
high electric gyro-crniser featured in our
I"ebruary, 1916, issue,

The accompanying illustration shows a
detailed view of a onc-man clectro-me-
chanical submersible along the lines laid
down by Mr. Lyon, and also an artist’s con-

Harbor Defense.

mohile torpedo, or measuring sav 25 feet
long by 3 iect in diameter. This com-
parcs approximately with the dimensions
of the latest type U, 8 torpedo with a
range of ten thnu:an(l vards or 5.7 miles.
\When comprest air is nuhzcd for propul-
sion, the air being stored in the tank at two
thousand pounds pressure to the square
inch. the eamprest air engine used in the
madern tarpedo (and which could be adap-
ted to the one-man submersible) 1s rated

www americanradiohistorv com

It Can Dart Thru the Water at

“War-head' Containing the Gun-cotton and a Time Fuse to the

It Should Prove ldeal for Coast and

this new war engine would have no trouble
in getting back to his hase of operation bv
means of the comprest air equipment. It
has been elaimed by Mr. lord and other in-
vestigators that it is now possible to op-
erate a gasolin¢e engine under water by
mmeans ol special absorption apparatus at-
tached to the exhaust manifold of the gas-
oline or other engine, and that this means
oi propulsion can be attached to submarine
war vessels. [i sueh is the case. then it
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"ELEVATING” CENTRAL.

The upper stories of the West Palm
I'each Telephone Company’s office in Flor-
ida, which has iust had two floors added
10 it. was the scene of a remarkable en-
.ineering feat recently.

Under the new arrangement it became
necessary to remove the big switchboard,
at which the operators sit and make the
conncctions that enable pcople to communi-
cate with cach other on an infinite var-
iety of subjects. important or affectionate
or merely irivolous, from the third to the
jourth story. The move was made in the
following simple but effective manner.

A\ platform composed of two pieces of
$x6 timber, on which was laid a floor of

THE ELECTRICAL EXPERIMENTER

2x12 planks, was built under the heavy
switchboard—wide enough to accommodate
the operators’ chairs around the edge of
the board. Slings were then placed about
the whole business, to which a tackle and
three heavy differential blocks, each cap-
able of handling a weight of four tons,

attached to a sling of log chains fastened

Left:—All Aboard! Central Girls,
Switchboard. Wilres and All Pre-
pare to Be Elevated Frem One Floor
to Another,
Above:—Going Up! Three Husky
Chain Blocks Lift the Central
Switchboard Complete.

Right:—At Last! Central's Eleva-
tion Completed. No interruption
in Traffic and the Girls Are 10 Feet
Nearer Heaven,

May, 1917

ta a hcavy beam at the top of the fith
story.

The switchboard, with the girls seated
at it, and still carrying on their work.
was hoisted thru a hole in the floor of the
fourth story.

The work was carried on without a hitch.
and the girls remained suspended until
the floor had been rebuilt under the switch-
board, There was not the shghtest inter-
ruption to business from first to last dur-
ing the ascent. Nor did the subscribers,
talking over the switchboard, suspect in
their wildest utterings, that ‘*Central”
Switchboard Girls—chewing gum and all—
were moving skyward, angel-like, all the
while.

e I ————

| ST S T .

will mean that the one-man submarine will
become all the more practicable,

Coming down to the means whereby this
novel engine of war is 10 be used n car-
rying out offensive operations, we see upon
looking over the detail drawing that in front
of the submarine there is a detachable war-
head in the form of a stec! cap which fits
against the parabolic nosc of the subma-
rine very tightly. This war-head contains
the usual quantity of gun-cotton or other
high explosive. Suitable quick-acting mag-
netic clutches enable the operater to in-
stantly release the entire war-head at any
desired moment.

This submersible not only carries two dis-
tinct forms oi prime mover, but also car-
ries the necessary gas tanks to supply a
set of ultra-powerful oxy-acetylene flame
nozzles, suitably disposed about the for-
ward part-of 1the vessel on the exterior. and
hy means of which the operator can burn
his wwey thru uny ordinary submarine nct
cntanglement. .

This ifeature is one oi the latest scien-
tific discoveries and involves the operation
oi an oxav-acetyviene flame wnder water,
which is made possible by blowing a stream
of comprest air around the gas nnzzl_e, and
in this way forining a flame pocket in the
water so to speak.

Ar. Lvou 12 very enthusiastic on this par-
ticutar innovation. and has drawn plans for
a one-han submarine whieh utilizes an ex-
tra powerint and especially contrived sct o1
these high power oxy-acetylene nozzles with
which 10 burn a hole thru the hottom of
a Dreadnouyglx, causing it to iounder soofr-
er or later

\mong the other interesting features of
the idea here pictured we find a collapsible
periscope which may be folded down into
a suitable pocket provided in the top oi the
hull, and attached to which there is an air
tube and also a (distress) rocket shute.
When running submerged, a special air
machime 1s nsed to supply the necessary
oxygen to the navigator. A poweriul elec-
tric searchlight is fitted to the iront of the
detachable war-head and by means of the
small periscope shown the operator can see
ahead at a considerable distance under the
water. A compact but powerful battery is
contained in the war-head which can sup-
ply sufficient energy to energize the electro-
magnets which hold the explosive chamber
to the hull of the enemy war vessel once
the operator has managed to approach close
enough to accomnplish this result.

The war-head also carries a special elec-
tric time switch, which functions a few
minutes after the war-head has heen at-
tached magnetically to the hull of the ene-
my vessel, and which causes an clectric
spark to detonate the gun-cotton charge,

1t has been argued by a numher of naval
experts that the One¢-man Submarine is
doomed to failure for several different rea-
sons. This, however, does not seem to be
the case so far as we can see, and provid-
ing the submersible is nroperly designed in
its details,

Let us take a concrete case for example
1o show how the Lyon one-man ship de-
strover would go ahout its task,

Assuming that theze engines of destruc-
tion, of which there would be meost proh-
ahbly several in each attack to make doubly
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sure that the enemny would not escape, have
been despatched either from a fort or oth-
er point on the coast, or from a mother-ship
several miles «.stant from the enemy, the
intrepid navigator of the 50-mile-an-hour
submarine starts jorth on his perilous jour-
ney. With only his periscope exposed and
at a distance of several miles, 1t 1s well
known that a periscope projecting a foot or
so above the water presents an almost im-
possible target for ordinary gun-fire, and
moreover, as the vessel darts forth on its
way and as the range decreases between
himself and the euemy, the buoyancy and
submerging tank motor-pumps are manip-
ulated so that only occasional sightings
arc made with the periscope. Tt thus be-
comes very problematical whether the ene-
my could hit the submarine. Also at a
distance of say one mile, and in accordance
with standard submarine maneuvering the
submarine ofhcer then proceeds to take ac-
curate sightings of the enemy both with
regard to the range and the direction gen-
graphically, after which he submerges and
may proceed at high speed at a depth oi
fifteen to twentv feet below the surface of
the water (the same as modern torpedoes)
and in a little over a minute or so, and
providing he has gaged the enemy’s posi-
tion accuratcly, he will find himself in the
vicinity of the bottom of the hull. Owing
to the high speed possible with this minia-
dure submarine, built like a torpedo, it
should be possible for the navigater (in
the event that he does not strike his mark.
when he has gone the range calculated up-
(Continucd on page 47)
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Electrifying the Aeroplane

LECTRICITY is heing rapidly in-

troduced in the new art of Acro-

nautics as the illustrations herewith

tend to testify. The greatest de-

velopment in the art of fying is
the acrial limousine or so-called Auroplane
illustrated in Fig. 1, which was exhibited
at the recent acroplanc show lclid in New
York City. This acroplanc is built in the
form of an automobile limou
sine and  equipt  with three
planes for the sustaining sur-
face. Aside from its perfect
miechanical features its electri
cal cquipment is cxceedingly
interesting, as the engine s
automatically started by means
of an cleectric motor nstalled
exactly the same as the mod-

Flg: - 3. Electricaily
operated “Incldence
Indlcator*® for show-
Ing best gliding and
climbing angles.

Fig. 2. The electric
‘“Stallemometer"’ warns
the aviator when his ma-
chine Is approaching a

stafling condition by indi-
cating that the minimum
alr speed
reached.

has been

the minimum air speed has been reached.
It is mounted in any convenient position
where the air flow is unobstructed,

The staltemometer is adjustable for any
desired air specd, depending on the aer
plane on which it is installed. \When the
predetermined speed is reached, an electri
contact is closed in the stallemometer, cle
ing the circuit thru an indicating lamp

Fig. 1.
—the *Autoplane.'’ 1t
timousline.

The latest In flying machines
Is an aerlal

Flg, 5, The "'Sperry Automatic Pllot"”’ which, by means of elec-
tric driven gyroscopes, serves to c¢control and maintain an aero-
plane In any desired position; the pliot may drop bombs, etc.

t a dangerous angle e white lamp sig-
nals whenever the pilot dives at too steep
an angle. The green Light indicates the L
climling angle. Beng voltage as
well as low current consumption, the lights
cal c operated battery, encaseil

in metal and installed wherever most cot
venient. The signals are regulated by a
vane operated by the air stream

I'he lamp bank container i~
ween in the hackground. 1ch
lamp is equipt with the proper
colored screen and cach con
nected 1o the reguired contacts
enclosed in the incidence indi-
cator chamber. The lead wires
are led thru one of the support

Aviators wishing to know at

——— ——— e o

Flg, 4, Dead-beat l
“Clinometer** which
shows angle of aero- ]
plane with the earth.

crn automohile engine cleetric starter. The
engine develops 100 horsepower and drives
a four-bladed propeller place at the rear.
The interior lighting is accomplisht entire-
Iy by electric lamps and its ignition is of
the very latest electrical design. Altho it
may scem that the machine was not made
for speed, yet it has a speed range of sixty-
five miles per hour and can st itain a weight
of 710 pounds. Tt can carry two passen-
wers and a pilot.

The stallemometer Mustrated in Fig. 2
is an eclectric instrument devised to warn
the aviator when his wachine is approach-
ing a stalling condition by indicating that

motinted on the instrument hoard stationed
in front of the pilot

An incidence indicator increases the efhi-
cieney of an aeroplane by warning the avia-
tor hefore he stalls and by enabling him to
get the best.climbing and gliding angles out
of his machine.

The transmitier of the Incidence Indica-
ter in Fig. 3. is mounted on a forward strut
s0 as not to interfere with any part of the
plane. The lamp bank or indicator is on
the instrument cowl, always visible to the
nilot observing other essential instrunients
The red light warns the aviator hefore he
stalls as wel as when he begins climbing
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anyv time the eorrect “fore and 'aft posi-
tion of the machine, with reference to the
horizontal, can read it on the scale of the
dead-beat clinometer llustrated at Fig. 4

The operation of this instrument is sim-
ple. Whenever the c¢linometer s tipt for
ward or backward by the motion of the
planc. this movement is registered on a scale
mounted on a wheel which is damped hy
tloating in a liquid.

{f the acronlane tips forward, the scale
moves upward, indicating in degrees helow
the zero line the exact angle.  If the ma-
chine tips backward, the scale moves down-

(Continued on page 84)
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The Autograph of Your

NIE of the most inmiportant mech-
anisms of the human body is the
Heart. Its action in health and

disease has been the subject of
attention by numerous prominent
physicians in all parts of the world, par-

Shoewing How the Extremely Sen-
sitive Electrical Apparatus |Is
Connected up to Patient in Scien-
tifically Determining Just How
the Heart Beats and Why. The
Apparatus Used for thls Meas-
urement Is Known as the '‘Elec-

By SAMUEL COUHEN

tieint whose heart is to be examined, Tliese
terminals are three in number and are
made of German silver plates, each of
them being fitted with binding posts con-
nected to the leads. connecting the plates
with the sensitive galvanometer and
\Wheatstone bridge circuit.
Two of the plates are se-
cured to the arms of the
patient, while the third
terminal is strapt around
the left ankle. Proper
care is taken to see that
the elecirical connection
lietween the hody and the
termmal 1s of low resist-
ance and for this purpose
a wet cloth which is sat-
urated with a 20 per cent
salt solution is placed be-
tween the foot and plate

) and again the cloth is
wrapt about the plate.
The WWheatstone bridge

circuit is balanced so that

the resistance of the elec-
trical path between ter-
minals 1s constant, and
this is obtained when the

trocardiograph.” (Fig. 2.}

ticularly those interested in fighting lheart
discase, the most unrelenting malady with
wlhich one can be stricken. Yet it has
been said that 15,000 to 20,000 school chil-
dren in New York alone are suffering
from it.

In view of its most important function
and delicate - structure. cure, by way of
operation, is usually im-
possible. Therefore, thé

quartz string or filament
of the galvanometer is in
a zero position.

It is evident that a slight addition of
enrrent to the galvanometer circuit will
cause a displacement of the filament, which
is rccorded on the film. Since the contrac-
tion of the heart creates an clectric cur-
rent as found by various scientists, and
as the iutensity of this cwrrent depends
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Heart

arc as characteristic as finger prints or
photographs, No twe individuals’ hearts
beat alike, and the electrocardiograph, by
its extremely delicate registration of the
contraction of the muscle, readily shows
the most minute difference,

A remarkable story of a dying heart is
told by the accompanying curves registered
by the electroca diograph. The graphs il-
lustrating this remarkable story are shown
in the third tigure, and these were taken
by Dr. R. H. Halsey, of New York City.

The records here reproduced form an
almost complete electrocardiographic rec:
ord of the heart b t during the last move
ments of the patient’s life. Tho death
was expected, yet its actual advent was
much earlier than had been anrticipated:
the transition from life to death was
abrupt. The w ming of change is to be
found in the lengthened conduction inter-
val and in the changed ventricular com-
plex of Fig. 5. That fibrillation of the
ventricles was not the immediate cause of
death is clear from Fig. 6, taken when the
usual signs of Jife were in abeyance: the
heart was profoundly affected, and the pa-
tient past all possible hope of recovery
before f rillation ensued.

The record was obtained from a female

atient thirty vez s of age, suffering from
{;roncho-pneumonia of both lower lobes.
The curves were taken one after the other
in quick succession and are described in
this order. In Fig. 1 the frequency of the
heart is 75. The duration of the diastole*
varies from 0.2 sec., to less than 0.1 cec,
and is non-rhythmic. The up-stroke of P
is quicker than the downstroke. The con-

duction time is within the

only thing left is to care-

fully study the heart, lo- IN the present article we have one of the most interesting and startling

revelations of what medical science, plus electricity, is doing to bring
about a clearer understanding of our bodily actions.
sented a true electrical record of a patient’s heart, which shiows the fuc-
tuations occurring just before and at the critical moment when life ceased
In other words, the patient died.

cate the trouble aud de-
termine the reasons for
this trouble. A first aid
in this direction is a bio-
graphical history of the
patient.

The rapid growth of
this disease, and the rapid

to exist.

Herewith is pre.

normal limits of 0.2 sec.
T is upward in its direc-
tion and of considerable
excursion. In the second
figure, the frequency of
the heart is 80. There are
the same vibrations in the
duration of the diastole.
The cleetrocardiograph
Figures 3, 4 and 5 show
the different frequencies

advancement of science |

has led to the devel-

opment of a mnew instrument called the
Electrocardiograph. This mstrument 15
really a miodified Einthoven galvanomet-
er, consisting of a very powerful mag-
netic ficld produced by an electromag-
net and excited by a constant direct cur-
rent, “snch as the current given by a stor-
age battery. A very short air gap is made
hetween the poles of the magnet and
this_powerful field a fine quariz filament
or fiber is stretched. Delicate adjusting
means are provided for controlling the
tension of this wire. (See Fig. 1.)

A small diafram is placed on the center
of this which closes two small holes that
extend thru in cach pole piece. These
holes arec the condensing microscopes and
the projecting microscope to focus a fine
beam of light to strike a moving photo-
graphic film. If the wire is slightly dis-
placed by the passage of an clectric cur-
rent thru it. it will naturally displace the
small diafram and in turn permit the fine
heam of light to pass thru the openings
and strike the him placed oppnsite to the
projecting lamp throwing out the fine héam
of light. It will, thercfore, he scen that
by displacing the quartz wirc In certain
movements that a record will be made on
the film" accordingly.: This quartz filament
is connected to a \Wheatstone lhridge of
proper dimensions and alsn to special
terminals which are connccted tn the pa-

upon the intensity of the heart contrac-
tion, it is therefore obvious that the fine
quartz wire will be displaced a certain
amount by the generation of current by
the heart. With the contraction wave.
the glectric potential spreads over the heart
and thus the gahanometer records the
heart beat and also indicates the origin
and path by which the current spreads.

An exact replica of the apparatus used
in recording the pulsation o? the heart is
sllustrated in Fig. 2. This shows the ap-
paratus in actual use and also how the
varions clectrodes are secured to the pa-
tient. This photograph was taken at the
time a record was actually being made of
thie condition of the patient’s heart. The
sensitive galvanometer is seen at the left.
while the beam of light is derived from a
powerful arc projector stationed at the ex-
treme left, but not shown. The instrument
at the extreme right is the phatographic
film apparaiss. The fim is driven at a
definitc and uniform speed ty an electric
motor mountcd at the bottom of the ma-
chine. This instrument is placed in exact
line with that of the telescope of the gal-
vannnicter pole-piece. The resistance box
is shown on the shelf of the galvanometer
table.

The instrument traces its indication of
conditions in the heart by curves on the
photographic film. These heart pictures
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of the heart at different
periods. In curve

the frequency of contraction of the heart
appears to have dropt to 45. while asso-
ciation of auricle and ventricle is still pres-
ent. The conduction time is 0.4 sec;
double the time in the earlier record. Dur-

Close View or

the Einthoven String Gal-
vanometer Used

in Actually Measuring and
Analyzing the Infinitesimal Electrical Cur-
rents Produced by the Human Heart at
Every Beat. Did You Know that Your
Heart Was a Dynamo? (Elig. 1.)

ing the very brief interval between the
taking of Figs. 5 and 6, convulsive gasps
and a slow contraction of the skeletal mus-
¢les oceurred. In Fig. 6, the change is re-

 Diastole is the period of rest between con-
tractions of the heart,
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(Above)—FIgures 1 to 4.

markable, and the frequency of
the ventricle has increased to 63
per aninute.  The remaining com-
plexes vary in their detailed form,
bhut are similar in general outline.
In Fig. 7, there are no evidences
of coordinate ventricular contrac-
tion. The remaining records are
similar: in Fig. 13, all movement
ceased permancitly, the patient
having dicd.

When the lheart takes a sudden
Jjump to the fast rate, stops sud-
denly and returns to the normal
rate, a typical curve is made as in-
dicated above., This condition is
called a “flutter.” The auricles of
the heurt sometimes contracting
three hundred times a minute and
the ventrictes only oune hundred
and fifty times a minute!

By the use of the clectrocardio-
graph and a stethoscope connccteel
with a microphone, the sounds
made hy the contractions of the
heart are recorded with curves in-
dicating the rhvthm so that the
exiact point in the heart cycle of
varions normal and abnormal
sounds may he recorded.

tutectrocardiograph  records
shawing the action of the heart under cer-
tain treatinent may be made and sent to
physicians in various parts of the world,
wha hy interpreting the curves can ol-
tain information of great value in the
treatment of their own patients.

In arder to standardize such records, the
tension of the galvanometer quartz wire is
adjusted so that a current of one-thou-
santth of a volt will deflect the [lilament
to such ao extent that its shadow projected
on the recording film will move one cen-
tinteter in hoth directions!  Since the wire
is s¢t ta move a definite amount for a
known voltage of current, the deflection
shows the amount of current that caused
it. The heart of the average individual
causes a deflection which indicates the pas-
sawe of a current of approximately one to
two onc-thousandths of a velt. Thus it is
known that it would require the heart
leats of thousands of persons to generate
enough current 1o licht an incandescent
Jamp.

In conclusion it mav be said that the
conditions of the huwman heart can now he
studied with far greater accuracy than
was cver possible heretofore. thanks to the
Electrocardiooraph,
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RADIUM AND
CANCER.

*The hher Side of
the Kadium Cure” is the
ttle of an arucle by
Dr. J. ‘. Blaisdetl,
the Boston [lerald.
This is of such great
interest that we give it
Lelow, as many of our
readers have undoubted-
Iy read the recent re-
port of the Dircetor of
the Crocker Cancer Re-
scarch Commission
printed in  these col-
umns.

“Newspaper interpre-
tation of medical sub-
jects, vital to the inter-
ests of the health of the
commumity,” says Dr.
RPlaisdell, “shonld he pe-
culiarly conservative
and well advised. To
me your editorial com-
ments on radium in can-
cer on Wednesday

(Above)—Fligures 5 to 9.

MAN SWALLOWED
$20,400 WORTH OF
RADIUM.

In an article treating
on the use of “Radium in
Surgery and Gynecol-
ogy” in  Radivm, Dr.
John M. Lee relates a
peculiar accident which
hanpened in applving a
vatuahle tube of radinm.
Surcomata and epithel-
iomata of the tonsils in
several  patients  have
viclded excellent re-
sults. In one of mv
‘irst cases, a vigorous,
powerful man., with
more money than judg-
ment, jerked his heal
bhackward thru the sup-
porting hands of the
nurse, and at the same
time vanked the mucous-
smeared and  slipperv
hraided sitk thread out
of my hand, just as 1 By
was ahout to seize the
tubes in the pharynx

secutively,
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The Above Electrocardlograph Records, Numbered 1 to
Represent the Most Remarkable
af Just What Does Hapoen In a Person’'s Heart Shortly Before
and at the Exact Perlod When Life Ceases to Exist, or Death.
Inspecting These Charts of the Heart's Varlatlons Durlng
the Last Moments of the (Female) Patient, a Victim of Broncho-
Pneumonia One Can See How the Heart Started to Fluctuate
Progressively, Finally Stopplng Actlon at the Right End. (Flg. 13.)

9

morning of this weck seem especially open
to criticisin on this score.

“Bricfly stated, y-ur summing up of the
findings of the Crocker cancer commission
ol Columina Umversity ungualittedly placed
radium in the discard as a ‘cure,” damned
it with famt praise as a palliative, and
noted with the cheerful abandon of Clife
opporiunity given the medical profession to
make ‘the patient's condition worse than
if he had been left alone' Such is the
pessimistic side of the picture hased on
truth bont, unfur\unatcly for your rcaders,
only half the truth. Simply becuuse rad-
ium cannot act as a ‘cure’ in inoperable
or hoptless cases of systemic cancer is
no reason why readers should be instructed
to regard 11 as a discarded fad to the utier
disregard ot countless cases of carly mal-
ignant disease that this remedy has saved.

“Point out rather to your readers {re-
ferring to the cditor of the Loston Hler-
ald) the signiticance of the recent pur-
chase of many thousand dollars’ worth of
radium by the luntington Mospital of
Boston, as an e¢xample of how useful it is
it experienced hands.  Tell them of its
curative effects beyond that of any other
remedy in epitheliomas or cancers
of the skin. ‘lay your emphasis
on how radium ean ahsolutely
prevent cuncers of the skin if
people could be taught to have the
carly pre-cancerous possihilitics
such as keratoses, warts, males,
ete., removed before degeneration
starts. By such statements it
seems o me you would he doing
the greater services to the com-
munity and more rightly interpre-
ting the findings of the Crocker
Cancer Commission on Radium.”

with forceps. and swallowed 175
milligrams of radium in three
well-sereened tubes. lle refused
immediate gastrotomy. and the
tubes were past thru the alimen-
tary canal at the average rate of
nine inches per hour. No injury
followed and he said: “None of
the crowned heads of Europe
have anvthing over me in luxuri-
ons repasts, for [ have had the
only distinction of the consump-
tion of a $20,400 meal”

(Below)—Figures 10 to 13.

13 Con-
Sclentific Analysls
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Combating the Torpedo”

AR aifter all 1s but a game oi
chess, The greatest generals
of tnodern civilization realized
this so profoundiy that every
one of them had been at one
time a good chess player. In war, as in
chess, luck plays but an insignificant part.
Given like equipment, the general who has
the greatest strategical ability will win,
whether it be in the field or on the chess-
board. Also, if both opponents can suf-
ficiently anticipate each
other’s moves, no one will

By H. GERNSBACK

ever, is nearly always cxposed. The oth-
er method is to protect the ship with
strong torpedo netting suspended by means
of boumns from the ship. The torpedo upon
striking the net is thus rendered harmless,
as it never reaches the ship, unless the net-
ting is made of rope and the torpedo is
equipt with cutting blades. In that case
the torpedo will strike the ship and biow
it up.,

But the one great drawback of the net-

ertheless is of distinct use, in so {ar as
the guns will keep a submarine at a re-
spectiul distance and prevent the U-Boat
commander from attacking the ship by
means of his own gun-fire, But mounting
guns on ships will never prevent a torpedo
irom finding its deadly mark. You cant
shoot at a torpedo—the bullet is too small
and the modern torpedo making 43 knots,
i.c., 50 miles an hour, moves far too {ast.

After much thought on the subject, 1
came to the conclusion
that in the torpedo itself

win, In this case there
will be a stalemate, as it
has existed for over two
years in Irance. But
stalemates necessarily al-
ways denote equal strength
of both opponents and a
stalemnate often turns out
to be a negative victory,
for it is certainly not de-
feat.

The present submarine

UR readers will find much food for thought in this interesting article,
While the idea may not effectively stop enemy submarines from tor-
pedoing every merchant vessel, we feel confident that we have shown
a fairly practical way to obtain satisfactory results,
Mr. Gernsback is donating his invention to the Nation and he wishes
it to be understood that he will not require to be paid royalties or any
other considerations from Amercian ship owners. Foreign ship owners
are not included in the above.

we have an  effective
weapon to combat the
torpedo, strange as it
may sound at first, You
can combat a gun with
another gun, and you can
combat one rifle with an-
other, as well as you can
fight one aeroplane with
another.

Why not combat the
- = torpedo with another tor-

warfare is no exception
to the rule of comparing
war to chess, for the simple reason that it
is an uneven game—all the powerful
pieces are on the U-Boat's side and no
Queen. Rooks and Kuights on the other
side of the board to defend the King. At
least there was no defense worthy of the
name up to a few months ago.

But science, as always, is progressing
steadily and soon the submarine will have
found its master, or at least its equal, with
which to staleinate it.

Let ne first correct a popular illusion.
Almost cvery one of us thinks or speaks
of the "deadly submarine,” when, as a nat-
ter of fact, the submarine itself is not ouly
not deadly but a very weak contrivance at
best. Point a 3-inch gun at it and it will
vanish instantly. Send a 20-foot imotor
boat chaser against
its periscope and the
“deadly” submarine
at otice becomes
deader than the pro-
verbial doornail.

It is the subma-
rine’s deadly weapon

the torpedo—that
has so far out-gener-
aled the cleverest
brains and has given
the greatest statesmen
untold sleepless
nights. To fight the
submarine itself is
comparatively easy,
given good guns and
good gunners on
board the attackt

hip, providing of
course that the enemy
submarine command-
¢r is foolish enough
to expose his craft too

much above the
waves
Several tnethods

have heen adopted of
late to combat the
stbmarine, none of
which have Dbeen
great successes.
First. we have the smoke-screen—per-
haps oue of the most effective schemes de-
veloped lately. By means of dense vol-
umes of chemical smoke, blown around the
ship by powerful exhaust pumps, the ship
is enveloped almost completely mm a fog-
like screen and it becomes a very difficuit
tarzet for a torpedo. The ship’s how, how-
" This articl, yriginally e Sundi

“New

ting is that it is almost impossible to use it
on a fast moving ship. It is too cumber-
some and most nnportant of all it greatly
retards the speed of the ship, due to the
excessive friction of the netting against the
water.

The next—and poOrest—ineans to com-
bat the submarine is our widely advertised
mounting-guns-on-a-ship scheme. No sub-
marine coimnander in lus right senses ex-
poses more than one or two feet of his
periscope when making a torpedo attack.
And rememher no torpedo attack is ever
made at a closer range than 800 yards.
Two thousand, and even four thousand,
yards are very common nowadays. [in-
agine a gunner on even a slightly rolling
ship trying to hit an object one foot high

SMorbocord cor

Top View of Ship with its Ten ‘“Motor-Torpedoes” Which Operate independently from the

Steamer., An Approaching Enemny Torpedo Is Blown Up or Thrown Off 1ts Course by Explod-

Ing One or More of the Little Motor-Torpedaoes at the Critlcal Moment,

Modern Torpedo Leaves the Submarine (n a Curved Line After Which Its Gyroscape
Rights It on the Final Straight Run. (Flg. 1.)

and less than six inches in diameter, at a
distance of 3000 yards' [t simply can't
be done.  Scoring a hit under such cir-
cumstances is pure chance, and don’t for-
get that the periscope itseli does not stand
still either. It, too, bobs up and down. In
fact, at such a distance it is often almost
invisihle.

Mounting guns on merchant vessels nev-
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pedo? It is all very pos-
sible and simple if you
know how; as a matter of fact-the idea
struck me so favorably that 1 decided to
apply for patents in all civilized countries.
Several navy experts have reported fav-
orably on the idea, and while up to this
writing no ships have been equipt with the
device, 1 would not be at all surprised to
see the idea put into practise very shortly.
(_)ur front cover and the two accompa-
nying drawings illustrate the idea clearly.
The underlying idea of the whole scheme
is that it takes the torpedo an appreciable
length of time between the instant of bes
ing released from its submarine and the
mortnent it strikes the attacked ship. Tak-
ing the closest range at which a torpedo
can be fired as 800 yards—and it cannot be
fired much closer successfully—this gives
a time of 53/100th or
over half a minute to
cover that distance,
short as it is. Tak-
ing the average range
of 2,000 yards, it will
take the torpedo 134
minutes before it will
strike. These figures
are for the latest type
Bliss-Leavitt torpedo
making 43 knots, i.ec.
50 miles an hour,
But a torpedo,
whether it runs on
the surface of the
water or suhmerged
below it, always leaves
a very noticeable
“wake” in its course.
Remember a torpedo
is propelled solely by
comprest air, com-
prest up to 2,200 ibs.
per square inch., This
air must of mnecessity
come to the surface
of the water, as the
torpedo runs over its
course. The disturh-
ance created thus
gives nse to the al-
most snow-white wake, which is very no-
ticeable from a distance, Thus a man sta-
tioned ou a ship readily sees the wake
as it comes ncarer and nearer and he
can gage pretty accurately just where the
torpedo will hit. Escape for the compara-
tively slow-moving ship is impossible, even
if the engines were reversed instantly. The
vessel's momentum would still be so Zreat

Puatenta Pendiog,

Note that the
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that the deadly torpedo would surely find
its mark.

sces to it that the speed of cach torpeun
keeps up exactly with the speed of the ship,

THE ELECTRICAL EXPERIMENTER 11

the de-
m the gun-cotton charge.

inte the torpedo and thence inte
tonutor placed

My proposed mcans of rendering enemy  for there should never be a drag on the Fig. 2. Throwing this switch will blow
torpedocs inelfective is as follows: Fig. 1 cables. This is readily accomplished by up our torpedo.

P The war action oi the idea
it and armmelers is as follows: Our ship has
Detonating Wie———0" . left New York with all of the
J”//:Ae?“ Oe 63 Smrrches _ . motor torpvdoes hoisted out
Bddde M Hoisting  Davit of the water and lashed se-
B curely to the decks, Tlhe mo-
Cotle reeli ment the need arises the tor-
%;? drumama;g pedocs are lowered quickly
revarsing - into the water and the control
ribeos? flexble cable /0 3M1p operator starts the machinery
Dect. of cach torpedo, and in less
R than two minutes all of them
L ll [L \"'-1. should be running smoothly.

> fifty to seventy feet distant

—-—— I ol o
o aynomo _—Conguif for wires Suddenly the outlook scan-
fleciric Catle Io ather ; uinglthe \ya}t‘crs }\]\'ilh his bi-
»res forpedoes on/ noculars sights the periscope
right side of ship pm/?e//%/dngg’;ﬂ”dmmy gf an cnemy submarine and
Forward Mast Torpede %qrc'rg/c‘ in less than a minute later our
M_L_-E_Jn'ﬂcbbo - Hrmg N\ Fropelfer sholt operator observes the rapidiy
2 R0097] Llectric P lengthening wake of a death-

Firing cop s carrying cnemy torped
Propetier . Y MRl
Explosive Chaorge tligh up as he is located, he
- ; calculates that in less than two
minutes the enemy torpedo
Moror-Torpego will strike somewhere hetween
his motor torpedoes Nos. |1
x ;:._nd 2 (see Fig. 1), Dy lcul-
mg m resistance pto rheo-
@ Conerere Bollosted feel sta% No. I, he immediately

Flg. 2. The Electrically Propelled and Electrically Steered Gernsback *Motor-Tarpedo.”
Feet Long and Runs Independentiy from the Mother
Blows Up the Motor-Torpedo by Electric Contact as Soon as the Enemy Torpedo Approaches Within
Both Torpedoes

Feet.

shows the plan view of an average steamer,
U0 feet long. On cach side we observe
five (or more) independent, clectrically
propelled torpedoes.  Fig. 2 shows the
construction of the torpedo itseli. Briefly,
it is built along the shape of the regulation
torpedo and measures from 15 to 20 feet
in length and from 3 10 5 feet in diameter.
It has a 12 horse-power elcctric motor
geared to the propellers and there is also
a little 4 H.P. motor geared to the rudder
with which to steer the torpedo. Most of
the space between the war-
head and the motors s taken

Ship.

are Thus Destroyed.

means of rheostats, one for each torpedo.
By cutting m more or less resistance lﬁe 12
H.P. motor can be made to run faster or
slower and the torpedoes are thus easily
controlted as to speed. By means of a
double-pole, double-throw switch the little
2, H.P. motor is revolved in cither direc-
tion, thus effectively steering the little craft
so that it will always keep at a distance
of some fifty feet f‘:‘om the mother ship.
On the control board furtherinore there 1s
a switch connected to a storage battery
frcm which wires are run thru the cable

Patents Pending.

It Is from 15 to 20
An Operator High Up on the Ship’s Mast

slows up motor torpedo No. )
thereby intercepting the path
of the enemy torpedo. Or ii,
for certain reasons, he wishes
1o use his motor torpedo No.
2, he leaves No. 1 in its original course
but by cutting out more resistance from
rheostat No. 2, he speeds up the latter
with the result that it advances faster than
the ship and in this case as well it will
intercept the course of the encmy torpedo.
Suppose lie decides to use motor torpedo
No. I. le has nearly two minutes to
jockey 1t for position and he will find little
trouble to intercept the course of the hus-
tile engine of dcath. His eyes glued (o
the enemy torpedo (or to its wake), his
(Continued on page 68)

up with the usual charge of
gun-cotton. This torpedo. un-
hike its other brethren, has a
heavily weighted keel to pre-
vent it from rolling over, for
reasons which will be appar-
ent later. Ou the back of the
torpedo is mounted a stcel
mast-like structure thru which
the control cable passes. This
cable then ruis to the deck of
the ship over pulley arrange-
ments as shown n g 2.
There is also a drum to take
up the slack of the cable, or
to play out more cable should
the occasion aris~. The cahle
then runs up on the mast into
a special turret located as high
up as is fcasible. Here we
find one or mmorc operators
sitting in front of the electric
control-board. All the cables
from the star-hoard side tor-
pedoes run into the forward
mast-turret, while all the
cables from the port side tor-
pedoes run into the rear mast-
turret. Thus each set of op-
erators watches out for the
safety of his side of the ship.

ANl of the torpedoes are
painted in such a color that
the operator can wateh themn

. ﬂ )

readily and guide their indi-
vidual course. Sitting at the
control-board the operator

An Actual Photograoch of the "Wake' of a Modern Torpedo.
Particular Torpedo Ran About 10 Feet Under Water,
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Having

Phato by Peal Thompaon.
Attentlon Is Calfed to the Fact That This
Been Fired by a Submerged Submarine.
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Sources of Electricity

HI1L1 most of us are familiar

possibly with several sources

of electrical energy, we do not

always stop to think of the

many possible sources which
arc little known, especially to the layman.
\We have endeavored in the present article.
and with the aid of the accompanying full
page illustration, to describe the principal
known sources of electricity.

Static LClectrieity:  This form of elec-
tricity is that w hich we see when we stroke
pussy’'s fur in a dark room and obtain a
spark when the hand is withdrawa from
contact with the fur; or agaim, we may
obtain the same forin of electric shock or
discharge by rubbing together two dissimi-
lar subatancc<, such as a stick of sealing
wax with a silk handkerchief, after which
it will be found that the electrified stick of
sealing wax will attract bits of paper or
small pith balls. 2\ rapidly moving belt otten
develops a considerable amount of static
or frictional electricity, which will tend to
discharge to carth \\hene\ er possible. One
may often stand near such a belt, and by
holding the knuckles or even e ends of
the fingers near the belt, a hecavy static
discharge will take place between the belt
and the fingers. the electric charge passing
thru the body to earth.

One of the usual and practical sources
of such clectricity is the static machine
(Fig. 1) and when the handle of such a
machine is turned, one or more insulating
discs are rapidly rotated, and by succes-
sive intensification of a very slight electric
charge existing on the tin-foil sectors of
these plates before the machine is started
up, a surprisingly powerful static discharge
is rapidly built up. This will maniiest
itself in the jform of an electric spark,
which crashes across the gap between two
metal balls on the side of the machine.
There are many other sources cf static
electricity but the whole phenomenon is
practically the same.

Contact Eleetricity: It was Volta who
showed that the contact of two dissimilar
metals in the air produce opposite kinds of
electrification, one becoming posttively. and
the other negatively electrified. There has
been considerable discussion as to the exact
action occuring in the production of elec-
trical currents by the contact of two dis-
similiar methods in air, and for a long
time, says Silvanus P. Thompson, the ex-
istence of this dtcmﬁcahou by contact was
denied, or rather it was declared to be due
(when occurring in voltaic combinations)
to chemical actions going on; whereas. the
real truth is that the elcctncxty of contact
and the chemical action are hoth due to
transfers of clectrons between the sub-
stances under the peculiar actions of forces,
about which very little is known swith cer-
tainty as vet.

Volta found that the difference of elec-
tric potential hetween the difierent pairs of
inetals was not all equal. as_while zinc
and lead were respectively pomne and neg-
ative to a slight degree: zinc and <1l\er
proved to be positive and negative to a
much greater degree. The voltage ob-
taincd by the contact between zinc and
carbon is [.09 volts.

The phenomena of eclectrical currents
produced by the contact of dissimilar
methods is illustrated by Fig. 2. A d.f-
ference of potential or voltage is also pro-
duced Dby the contact of two dissimilar
liquids. Tt has heen found that a liquid
and a metal in contact exhibit a difference
of potential or voltage. and if the metal
tends to dissolve into the liquid cheniical.
there will be an electro-motive force acting
from the metal toward the liquid. A hot

metal placed in contact with a cold picce
of the same metal, also produces a differ-
cnce of potential, and lastly Sir Joseph J.
Thomson has demonstrated that the sur-
face of contact between two non-conduct-
ing suabstances, such as sealing wax and
glass, is the seat of a permancnt difference
vi potential.

Galvanic Electricity: The primary bat-
tery is generally de ned as one in which
electrical energy is produced by chemical
means, without having to charge the battery
from dynamo or other source originally.
The simplest form of such a battery cow-
prises a glass or othier vessel containing
sulfuric acid and water. or any other oxi-
dizing acid solution. and in which are im-
mersed two clean metal strips, one of zinc
and one of copper, \lost oi us are prob-
ably familiar with the common form of
primary battery used in Ainerican prac-
tisc for ringing bells and operating medi-
cal ceoils in the form of the well-known
dry ecll, or with the =zinc-copper-salam-
moniac cell. In the zinc- -COpper- ~acid cell
above mentioned, a continucus flow of
clcctncxt) may take place thru a wire or

'paratus which connects the two plates.

Vhen such a current passes, the zinc strip
may be seen to waste away. or decompose
by the electro-chemical action taking place,
and its consumption, in fact. {furnishes the
energy required to drive the curreat thru
the cell and the connecting wire or ap-
paratus. In such a cell, the zinc strip
forms the positive clectrode or negative
terminal, while the copper strip forms the
ncgative  ele ctrode or positive terminal
Such a cell gives about one volt potential,

Fig. 3 shows a unique form of primary
battery known as the Hauck Circulatios
battery. In this battery, composed of sev-
eral cells, the electrolytc or solution :s
caused to pass from a tank above the bat-
tery cells. thence thru the first or higher
cell, then thru the next lower container, etc
This is a chromic acid battery with car-
bon and zinc electrodes. The zincs are lo-
cated in the rectangular porous cups wkhile
the two carbon plates are outside of the
porous cups. all the space between porous
cup and carbon plates, as well as between
the carbon plates and glass vessel be‘ng
filled out with small carbon pieces. In the
porous cup there is a sulfuric acid electro-
Iyte, while the carbons stand in chromic
acid. As the latter is caused to circu-
late continuously from one battery to the
next, all polarisation is done away with
and we obtain a very steady and powerful
current. The battery illustrated gives
volts and 60 amperes and can be used to
charge storage batteries, run fans, or elec-
tric lamps. It is one of the best chromic
acid batteries ever designed.

Elcctricity from Gases: Fig. 4 shows the
famous Grove Gas Battery invented in 1£39
It shows how two gases are used to p"o—
duce an electric current. The two glass
tubes contain platinum strips coated with
spongy platinum. The glass bottle contains
acidulated water in which the two giass
tubes plunge, as seen. One of the tubes
contains oxygen, the other hydrogen, as
will be noted the gases make contact with
the acidulated water. If we connect the
two terminals with a galvanometer we will
observe an electric current, the oxygen fur-
nishing the positive, the hiydrogen the nega-
tive pole of the battery. Incidently we
note that, as we consume current, the ]l(]Jld
rises in the two glass tubes, but twice as
fast in the hydrogen tube as in the one
containing the oxygen. As each tube is
identical with the other. cxcept for the
gases, it follows that the current can bhe
due only to the gases. :\lso different gases
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produce different voltages and currents,

Pyro-Electricity or Electricity from Cryvs-
tals: In the accompanying Fig. 3, we have
several methods by which minute quantities
of electricity are produced from crystals,
when these are manipulated in a spezific
manner. Certain crystals, when they are
heated or cooled, exhibit electrical charges
at certain regions or poles, and such crys-
tals which become electrified by heating or
cooling are said to be pyro-electric. Ore
of the principal crystals which manifest
this peculiar action is towurmaline. The
tourmaline has been cited in history, and
is mentioned by Theophrastus and Pliny
under the name of Lagis Lyneurtus The
tourmaline possesses the power of polariz-
ing light. and is usually found in slightly
irregular three-sided prisms which, when
perfect, are poiunted at both ends. It is in-
teresting to note that in heating such a
crystal as the tourmaline, it attracts light
pith balls to its ends when clectrified. 1f
the temperature is kept steady, then no
such electrical effects are observed either
at high or low temperatures, and again
the phenomenon ceases altogether if the
crystal is warmed above 150° C. If a
lieated crystal of tourmaline is suspended
by a silk fiber, it will be attracted and re-
pelled by electrified bodies or by a second
heated tourmaline. Among other crystals
which belong in the pxyro-electric family
arc silicate of =zine, boracite, cane sugar,
quartz, tartrate of potash and sulfate of
quinine.

Electricity is produced by the disruption
and cleavage of certain substances as for
instance, when a sheet of mica is split
apart, which action is usually accompanied
by the production of a number of sparks,
and both laminae are found to be elec-
trified. If sulfur is fused in a glass dish
and allowed to cool. it becomes powerfully
electrified, which action may be tasted by
lifting out the crystalline mass with a
glass rod. Chocolate is ancther substance
which manifests such an electrification
while becoming solidified.

Picco-Elcctricity is the term given to
that form of electrical energy nroduced
when certain crystals are placed under pres-
surc in a certain direction. \Vith respect
to the make-up of the crystal, it was found
that if a crystal of calspar was prest be-
tween the fingers so as to compress it along
the blunt edges of the crystal. that it be-
comes electrified. and retains its clectrical
chargc for some days. This phenomenon
is believ ed to be due in certain crystals to
what is known technically as skez-svni-

metry or hemihedry in their molecular
Structure. .
Thermo-eleetricity: 1f we take two

metal bars, one ¢f bismuth and one oi
antimony., and join these together, it will
be found that an electric current is’ pro-
duced of an appreciable magnitude when
the juncture between the metals is heated
in the flame of a candle or other source
of heat. To demonstrate that thece is an
electric current produced in all such cases.
it is but necessary to connect a sensitive
electric current-detecting device, such as a
galvanometer to the free ends of the bis-
muth-antimony couple, as it is called. If
all parts of the circuit, including all sec-
tions of the bismuth-antimony couple, are
at one temperature. therc will he no cur-
rent produced, since the electro-inotive
forces are in perfect equilibrium, Hewr-
ever, when a junction between two such
metals is heated. this equilibrium of the
electrons and molecules no longer exists.
and gives way to the production of an
E.MLF. or difference of potential.
(Continucd on page 71)
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THE STATIC MACH!INE CONTACT OF DISS!MILAR METALS THE PRIMARY BATTERY
PRODUCES ELECTRICITY  — -
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Magnetism Produces Remarkable Photographs

AT causes iron, a dense,
lieavy substance, to ignore or
overcome the laws of gravity
and to dart thru space to a
magnet? \What is this mys-
sterious, so called, attraction? Can this
swift and sure motion of a heavy body
thru spiace be caused by lines of forec seith-
ont moetion, by lines of tension in ether or

BY F. F. MACE

Superintendent of P"ublic Schools, Pecos, Texas
sistent with the laws of nature, for all the
facts of magnetism.

But ¢ven this was not sufficient. The
facts of nature had been distorted for
yvears. These experimems, conclusive as
they were, inight he distorted and thrown
aside. It must be proven beyond a shadow
of doubt in some striking manner that

there are actmally enrrcitts about the mag-

of vibration, be such as to effect the pho-
tographic plate? ! could ouly try it, as
I had tried other things, and hope to obtain
the result sought.

The result justified the hope. Taking
every precaution known to a photographer
to prevent the result being effected by light
or other influences | exposed a plate on
which were placed a number of objects

Fig. 2, Photograph Taken in Usual Manner,
Showing the Various Objects °*'Magneto-
graphed.”

by mere Hies of dircction, like lines of lati-
tude or longitude? Can thesc lines of
force tending or extending, moving with-
out motion from one pole to the other,
or lines of force or tension “emerg-
ing,” without motion, from one pole and
“entering,” without motion, the other pole,
produce the same result at both poles?
Can anv possible arrangement of the
molecules of the inagnet, supposing this
arrangement to be brought about, possibly
extend thrn space and accomplish this
result? Can any or all of these mir-
acles, these things themselves contradic-
tions of the known laws of nature, bring
about another miracle—a result oppos-
ing, apparently, one of the laws of na-
ture? ls there a cause for these things
in keeping with the known laws of na-
ture?

These questions presented theinselves
when ' first studied physics. They
asked themselves more insistently when
I began to teach physics, and they have
heen reitcrated again and again in vary-
ing form by every class of beginners
whom 1 have appeared hefore. For
morc than fifteen years 1 sought to oh-
tain an answer, a true answer, to these
questions—an answer which wonld really
account for the facts and which would
be in accord with the other known laws
of nature. For years only a faint glim-
mering of the truth appeared, Then
gradually the light grew stronger until [
had worked out a clear and logical an-
swer. Bot to answer these qucstions by
pure logic based on the known facts of
naturc was not suofficient.  Nloedern
science demands experiment: tho New-
ton and Galileo, and Lcplace never per-
formed an cexperiment but based their
discoveries on the facts hefore them,
Therefore, I worked patiently for vcars
to demonstrate in a new way that which
I knew to be true. until T had proven by
expcriment that which 1 had provén by
logical deduction, that the attraction of
the magnet and all of the phcnomena of
magnctism are produced by the motion
of cther currents ahout and thru the
magnet, and vntil [ was able to demon-
stratc the cause, nature, and direction of
these currents, and by the direction of
thesc currents to account logically, con-

Fig. 1.
Be Photographed by a Magnet, Placing Them on
a Photo Ptate Under the Bell of a Vacuum Pump,
Permitting the Alr to Be Exhausted.

Fig. 3. Here We See the Best ““Magneto-
graph’ of the Objects in Fig. 2; It Was Made
In a Vacuum.

net—that there is meotion. How could this
be done? I had worked with photography
for years and was familiar with the X-ray.
While pondering this situation the thought
occurred to me: will the pliotographic
plate—a photographic plate in a vacuum-—
prove this? A photographic plate is only
affected by wmotion ; by light, which is cther
motion; by chemical action, which is mole-
cular motion; by heat, which is molecular
motion; and by the N-ray, which is in

motion. Even granting the ether currents
about the magnet as I had proven them to
exist, would their wave length, their rate

www americanradiohistorv com

How the Auther Arranged the Oblects to

Flg. 4. Exposure of Photo Plate and Vari-
ous Objects Placed Over a Magnet Under
Atmospheric Pressure. Compare with Flg. 3.

under an exhansted receiver. At the end
of three days | removed and developed the
plate. [magces wwere there, faint but un-
mistakable. The experiment was a success!
I am sorry that | afterwards dropt and
broke this first plate while attempting to
handle it during a spell of illness.

With certain success before me 1 took
every precantion to render the rcsult be-
yond question. In a dark room from which
every ray of light was excluded, nsing only
a perfectly safe ruby light, I placed ob-
jects on a common photographic plate
and placed them under the receiver of
an air pump as shown in Fig. 1. These
articles are shown in Fig. 2, as they
appear wheun photographed with an or-
dinary camera. “A" is a lead ring or

washer. “B” and “C” are metric
weights. “D" is a piece of gasket rub-
ber. “E” is a broken metal buckle,

“F” is a bone button. “G” is a scrap
of acid-eaten zine. “H” is a wooden
buuon “J" is a piece of sealing wax.
“K"” is a lump of resin. The magnet
used 'is an ordinary steel U-magnet,
weighing one kilogram (or 2.2 Ibs.).
The ' :nsitive side of the plate is ahove
and the objects lie on the sensitive side.

After the objects were placed on the
plate under the receiver, twelve thick-
nesses of black cloth were placed over
the recciver and the air was exhansted.
Then over all of this was placed a light-
tight box and the whole was finally
wrapt in ten thicknesses of black cloth.
The ruby light was then removed from
the room and the room was locked and
not reopencd for twenty dayvs. [ may
add that the whole operation took place
ifter nightfall.

At the end of twenty days the room
was entered after dark and the plate
was taken from the recciver and de-
veloped by ruby light as with an ordin-
arv photograph. The result is shown in
Fig. 3. The articles are lettered tn
correspond to Fig. 2. The one marked
“I’* was lost and is not included in
Fig. 2

Here is incontestable proof that there
is niotion, that therc are currents, about a
magnet. No mere line of force, no ten-
sion in ether, no mere line of direction
(Continued on page 7o)
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The Therapy

HE therapeutic use of light has

been known for ages; in fact, it

Lielongs to a period so remotc

that we are unable to deterinine

even approximately the time of
its introduction as a liealing agent.

In the far Fast the earliest writings men-
tion the use of light in the cure of discase,
aund in the comparatively more recent rec-
ords of Central American aborigines we

Fig. 1. Appearance of Special Electric Arc
Devised for Producing the *“R-Ray' Radla-
tions, Which Have Proven Extremely Satis-
factory In Light Therapy Treatment for
Certaln Dlseases and Allments.

find accounts of miraculous cures per-

forined by the Sun God. Even at the time |

of our early pioncers on this continent
there are authentic reports of a custom
practised by many Indian tribes, who treat-
ed wounds and pulinonary afflictions. rheu-
matism, neuralgia, et cetera, by exposing
the naked skin to the mid-day sun, allowing
the rays to fall directly on the part af-
flicted. This custom was in vogue agcs
before the Spanish Conquest, and was com-
mon among the aborigines of America,
from Yucatan to the Arctic Sea.

We have, therefore, historic proof that-
light rays have bcen used from time imme-
morial in the treatment of disease. and
while modern science and modern ineth-
ods have attained the same ends, they have
not changed the principles known to primi-
tive man—but have mecrely developed the
art.

As light rays are the oldest and inost
universally accepted
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of Light and the New “R-Ray”

By Il. ROSENTHAL

value is dependent solely upon the number
of vibrations mpingiug the retina
of the human eye. As for instance when
the rctina is stimulated by a vibratory
force that appruximates 400 trillious per
second, the inpression produced upon the
brain is that of the color red; 750 trillion
vibrations per second is interpreted by the
brain as the color violet. And so on thru
the scale of our visible sprctrum. VYet,
were the human retina sufficiently sensitive
to receive and distinguish the
many intermediate vibrations,
it would perceive, thru the
brain countless millions of tints
and numerous values that lie
between these two extremes.

When these countless mill-
ions of tints are all combined
we see only zwhite. And tho
we nerceive and interpret white
light as being white, still we
know that it is not white, but
the combined nrimary colors
and their countless intermedi-
ate tints. This fact is easily
proved by simply passing a
beam of white light thru a
prism, which will show the
primary colors making up the
white beam.

Light vibration without penetration, force
or quantity is in itself therapeutically neg-
ligible. To have force, it should be direct.
and to have penetration the source and
quantity should furnish vibrations of prac-
tically uninterrupted intensity.

One source of light whieli fulfills the
above conditions is our own swatlight, which
penetrates every portion of the human body
and exerts a most powerful influence on
its economy by oxygenating the blood, gen-
erating hemoglobin and producing red cor-
puscles. And when we¢ Lecome Sun-
Dodgers we cannot expect any other phy-
sical condition than that which takes place
in plants under like circumstances, and
which entails on human beings the neces-
sity of resorting to other means for making
up the deficiency—gencrally drugs.

Summing up therefore the laws that gov-
ern the therapy of light, we find it has the
same rclation to chemical actions which
are governed by the chemic response set up
in the substance or tissue, and not by the
inhercnt quality of the ray: while all phy-
sical conditions are secured in direct ratio
to the penetrative power, quantity and vi-

upoun

in a given interval. So that irom a ther-
apeutic standpoint it is always highly -
poriant to have at our commnand as greal
a number of thes rations as possible;
i.c., of the oscillat It has been averred
by the medical proiession that each and
every corpuscle and cellul structure i
the human body is compo of an mfinite
number o1 delicate reccivers, each of which

respond only when the right tune or vibra
Thus when given ma-

fion strikes them.

Fig. 3. Spectrogram of the New ““R-Ray,”” Showing Clearly
Its Great Range In the Fleld of Light Therapy, Extending
as it Does Beyond the Visible Spectrum.

jor, minor and chromatic scales to opcrate
with, the skilled therapist can compel the

brations of any cellular structure to re-
spond to those which are produced arti-
ficially; and call into action complete ther-
apeutic results, just as in music we call in-
to play the various graduations of tone and
produce perfect harmony.

The period of vibration or oscillations
which make up light waves and which the
hunan cye will respond to, are those above
the infra-red rays or heat rays and those
below the ultra-violet or invisible light rays.
The differcnce between the two is that the
vibration of the infra-red is very small and
the wave length very long. while those ot
the ultra-violet region have a tremendous
period of vibration and a very short wave
length.

The therapeutical work that has been
conducted points to the fact that the ultra-
7iolet rays are most advantageous and con-
sequently of greatest use in light therapy.

We Lknow that light rays from such
sources as the Finsen, Minin. Ultra-violet
and N-ray are each capable of exciting a
normal, subnormal or abnormal human re-

celver.,

However, our sci-

: o . .
therapeutic agent, we 5. . = - entists not being sat-
naturally ask—how g2 =) b E oy s88avn?y lsfﬁth with the behclf_
are  they translated =5 ~ e -Ra°% T R of the existence o
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lLight and electrical 2 R . have found a region
radiations arc hoth et between the extrem-

waves that arc pro- gy 2,
jected thru space at
the samc velocity.

. Chart Showlng the Position Occupled by the New “R-Ray* In the Soectrum,
Including the Relative Positlon of the X:Ray Vibratlons and Ultra-Violet Rays.

ity of the ultra-violet
and the beginning of
the X-ravs. The re-

. . . 4,503,500,627,370,496. ..... = Ultra violet photog. in vacuo H is =t : . H
They arc identical in nature, tho one 750,000,000.000,000 .0 = Viateod of\‘imblesm““m gion lé still u}:xe.\p]lurcd. but there is
wave length or radiation may differ  sgo'og0%es3 421312, ..., = Green light little doubt that the greatest thera-
from anothcr, the same as one sound ;;:J}?g.ﬂ%.%.cm ........ =1R;;d end of spectrum peutic secrets lie hidden there.
oced P H - 474,976, 656, .. ..... = Infra.r H jev . o ~
wave may vary oy length 'from an T0.36R 744,177,604, . ....., = Heat raysof solar spectrum -It 1 helieved thaft we arelonb be
other, as found in the various tones 47.000.600,000 .......... = Electric oscillalions in small spheres ginning to learn of the rea bcngﬁtc
or vibrations of music. Yet all wave  Oncein 4.7seconds........ = Licctricoscillations trom storm insun  to be gained hy the scientific applica-

lengths, whether light or sound, pro-
duce their own corresponding vibrations
and we thercfore recognize all such vihra-
tions in terms of light or sound.

In further proof of this existing vi-
bratory thicory we have color. which in
reality exists only in the mind. for color

brating quality of the light employed.

All light waves possess two main charac-
teristics that differentiate the cffect pro-
duced namely: first. the number of vibra-
tions in a given interval of time, and scec-
ond, the length of each oscillation or wave
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tion of light ravs hy skilled thicrapists.

The author, who has been engaged in

this, as well as the electrical Geld of re-

search for nany vears, discovered a new

ray which he has christened the R-

ray. The production of this new source of
(Continwed on page 47)
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Powerful Electro-Magnets Perform the Work of Many Men

The ordinary work oi a man loading
pig iron irom the ground upon a railway
car was from 12 to 13 tons per day.

The

The Cruclble Steel Company Have 1n Use at Their
Pittsburgh Plant This Gigantic 62-inch Electro-
It Can Lift 4'/» Tons of Steel Bars and the
Trip of a Switch Releases the Entire Load Instant-
ly. This Class of Work Spells “Economy’ In Big
Letters and Foundries Everywhere Are Rapidly

magnet.

Awakening to the Fact,

iifting magnet, however, nas rendered it
unnecessary for this laborious work to be
performed by human effort, and the re-
sults. as given in the unloading of the
steamer, Erwin L. Fisher, at Indiana Har-
bor. Ind., are given in brief below:

With a cargo of 4,000,000 pounds of pig
iron, the time required to unload this ves-
sel with twenty-eight men was two days
and two nights, which corresponds to about
3,000 pounds per man per hour, or about 15
tons per day of ten hours. \Vhen the
lifting magnet was introduced, the total
time required for unloading was reduced
to eleven hours and was done by two men,
whose labor consisted ia manipulating the
controlters in the cages of the cranes. Thus
two men and two magnets duplicated the
work of twenty-eight men in less than one-
fourtly the time. Under these conditions
tie handling capacity of a man and a mag-
net was nearly one thousand tons 1n eleven
hours, or about 900 tons per day of 10
hours. This is fifty times as much as was
accomplishied by hand labor, or twenty
times as much as is possible even under
scientifically managed manual labor. Fur-
thermore, the operation was chargeable
with less than one-fourth the overhead
charges, while the vessels were enabled to
double their number of productive trips.

The lifting magnet has been adapted for
the handling of materials in all branches
of the iron and steel industry. It is used
for handling pig iron, scrap, castings. bil-
lets, tubes, rails. plates, crop ends: for load-
ing and unloading cars and vessels. and for
handling skull-cracker balls and miscella-
neous mnagnetic material. In fact it seems
to be axiomatic that wherever magnetic
material. and especially raw material. is to
bhe handled in any considerable quantity. a
lifting magnet can he used to advantage
and will be a profitable investment.

The accompanying illustration shows in

a marked manner the practical application
and efliciency of large electro-magnets used
industrially. The first illustration shows a
gigantic electro-magnet measuring
62 inches in diameter and swung
from a crane at the plant of the
Crucible Steel Company at Pitts-
burgh. This mighty magnet has
been photographed in the act of lift-
ing 17 steel billets, each weighing
575 Ibs., or a total of &925. It takes
but a moment's reflection to readily
conceive just how much man-power
would be required to move this
same weight of steel, not to men-
tion the time occupied in moving it.
A single operator, in this case the
man operating the crane, lowers the
magnet ontd the steel bars and when
in contact or nearly so, he closes the
switch supplying the magnet with
electric current. The magnet in-
stantly becomes alive and exerts
several tons of magnetic tractive
power and holds the billets to its
face securely, as pictured in the il-
iustration. The crane may swing
along for several hundred feet, car-
rying its suspended load, and as
soon as it reaches the desired loca-
tion the magnet is lowered: when
the operator opens the switch the
magnet instantly releases its 4%z tons
of steel.

The second illustration shows a
powerful electro-magnet at work in
the vards of the Chicago, Milwau-
kee and St. Paul Railroad's West
Milwaukee shop, the magnet meas-
uring 43 inches in diameter and lift-
ing in this case a locomotive drive
wheel. The lifting magnet is an at-
tractive proposition to-day and not
only appeals in large sizes but in the very
small sizes as well. The small hand tvpe
electro-magunet is particularly efficacious for
picking up quantities of iron nails, screws,
etc., in hardware stores and stock roons
and finds application in a thousand and one
different ways daily.

43-inch Magnet LIifting a Locomotive Drlve

Wheel at the West Mllwaukee Shop of the

C. M. & St. Paul Railway. Another Instance

of What the Lifting Magnet 1s Capable of
Doing.
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THE ELECTRIC HEATER FOR THE
. KITCHEN BOILER.

The accompanying semi-sectional view
of an ordinary kitchen boiler shows how
a recently perfected electric water heater
is attached to it. This heater heats the
water before you turn the faucet and not
—some time aiterward. The tank is ahways
charged with scalding water at any tem-
perature you wish
up to 200°F.
(212°F. Dboiling
point), or enough
heat for about
five baths—always
on tap.

The heater has
six steps—and the
regulator is a Six-
pomnt current con-
trol. When no
water is being
drawn the heater
will probably be
cut entirely out so
that no electricity
i1s being used.
Then as some
water is drawn
the regulator picks

out that step of
the heater which
will pump back

into the boiler the
samme amount of
heat that is drawn
from the faucet
in the hot water.
At the s'ixth step
ine reguiator ap- .
plies two  full  §hiy SERIC s
Jiorscpower, stor- Kitchen Boiler.
ing heat at 100%

eficiency. It is claimed that this partic-
ular clectric water heater will operate on
15 to 20 per cent less energv than the cir-
culation type heater, for the same monthly
gallon production.

The present heater has been specially de-
signed to make it self-cleaning. Under
tne mienmittent operation of the thermal
control there appears a slight but constant
opening and closing oi the split heating
tube, which readily cracks off all scale and
any precipitate forming on the tube. This
deposit accumulating at the base of the
heater is then easily flushed out of the full
size 1Y-inch drain. This self-cleaning
feature is. perhaps, next to efficiency in im-
portance to the housewife to whom a
burned-out heater means not only needless
expense but several days' interruption in
the hot water service and a recent engineer-
ing report gives the external circulation
type water heater four months in which to
become absolutely choked with scale.

Heating

the

CAN SINK SUBMARINES BY
WIRELESS, SAYS INVENTOR,

Theodore Eichholz, a Yyoung engineer
and architect of Pittsburgh, has invented a
wireless device that may be used to destroy
submarines by causing an explosion of
gases that are always present in submer-
sibles, he claims. For several years the in-
ventor was connected with the United
States Corps of Engineers.

Mr. Eichholz stated that just recently
a small experimental apparatus in his home
on Neville Island sunk a small “dnmmy”
submarine in the Ohio River, five miles
away. The destroyed model was of steel
and submerged to a depth of ten feet.

All submarines while under water are
propelled by electric storage batteries
which throw off a gas that pervades the
hull, This gas, Eichholz says, he detonates
by the wireless current and destruction
follows. The apparatus will be submitted
to the U.S. Government at once.
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NOVEL TELEGRAPH INSTRU-
MENT THAT RESPONDS TO
VOICE.

Strange as the title may scem, yet the
successful operation of such a device has
been accompiished thru the rescarcies of
Mr. Christian Berger of New York City.
The accompanying photograph shows the
complete equipment of the cicctric voice-
operated telegraph instrument. The opera-
tion of the device is not attained by the
employment of a microphone of any kind,
but by means of a sensitive sound-oper-
ated circuit-breaker, which controls a spe-
cial relay and which in turn operates clec-
trically cither a sounder or recording in-
strument. The circuit-breaker is placed in
a metal box which is seen in the center
background of the photograph. This con-
sists of a bent wire, properly balanced on
an insulating block, The cnd of this wire
presses lightly against the side of the box,
which makes a perinanent coutact when it
is not disturbed. The second conncction
is made thru the metal box and this is ter-
minated with one binding post of a hat-
tery, while the bent wire is connected to one
side of the relay electro-magnet, the op-
posite side being linked to the other bind-
ing post of the battery. The electro-mag-
net actuates an armature which controls
a cog-wheel by means of a projecting strip
on the armature. On the same shaft with
the cog-wheel is a drum upon which a
number of contacts are secured. These are
alternately connected, so that one wilt com-
plete the electrical circuit when desired
and when moved to the next stud, the cir-
cuit will be opened. 1t is huilt on the lines
of a step-by-step relay., which has been
used some ycars ago for comtrolling mov-
ing vessels by radio waves, The drum cir-
cuit and the horizontal brushes which touch
the drum studs, are connected in series
with the recording instrument and battery.
The operation of the apparatus is ex-
ceedingly simple as one must only be fa-
miliar with the telegraph code, but not
experienced in handling a telcgraph key,
as the transmitting is done by calling out
the dot and dashes to the instrument.
When a signal is made the sensitive sound
actnated circuit-hreaker opens the circuit
which causes the armature of the relay to
release it, thus giving a rotary motion to
the cogwheel and in turn closing the re-
cording instrument circuit. The complete
equipment is very interesting when in ac-
tion and possesses many diversified possi-

hilities.

Speak to This Telegraphlc Novelty and It Records the Equilv-
alent Dots and Dashes on a Paper Tape.

ICELAND’'S ELECTRICAL PAPER.

Llektron is the namme of an clectrical
magazine puhlisht monthly at Reykjavik,
Iceland. The leading article is on the [ce-
landic telegraphs and telephones, by Mr.
Gisli J. Olafsen, who visited this country
a vear or morc ago and studied American
telegraph and telephone metnods. This ar-
ticle is printed in the Danish and English
languages.

LOS ANGELES HAS WONDERFUL
ELECTRIC FIRE TRUCK.

HE eclectric equipment of a new
fire-fighting  apparatus  recently
built by the l.os Angeles fire de-
partiment has no equal n the

country. This  ecquipment s
mounted on a ton and a half motor truck
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As a precaution against any one accident-
ally touching the foot throttle and speeding
up the engine to too great a speed, when
the wagon is standing at a fire, a special
protective device has been provided. which
consists of a hood which ecan be lowered
and locked in a position. completely pro-

rie
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Los Angeles, Cal.,, Boasts of Having One of the Most Complete Electric Fire-fighting Trucks

in the United States.

The Equipment Comprises Five Powerful Searchlights Which Are

Supplied with Power from Either a Large Sttorage Battery or the Dynamo Shown in the
Plcture.

and was both designed and built by mem-
bers of the fire department.

The equipment consists of five powerful
searchlights, each rated at 250 watts, capa-
ble of throwing a brilliant beam of light
over 300 feet away. At this distance work
at a fire can be carried on with great effi-
ciency. Yet these lights are so arranged
with diffusing lenses that it does not blind
the firemen, even a few feet away.

The lights are 16 inches in diamcter,
Three are permanent and
two are portable, each be-
ing attached to 320 fect of
heavily insulated cable
wound on a rcel which can
be unrolled, permitting the
lights to be carried this
distance into a Dburning
building.

The handicap of a strange
and smoky building is over-
come by the use of these
portable lights. They will
penctrate smoke to almost
an unbelicvable distance.
permitting the firemen to
fight lires thru dense smoke
with the greatest of easc.

Power is reccived from eight large stor-
age batteries placed belind the scat. These
batteries themnselves are capable of furnish-
ing current for the Hghts for seven hours,
Also installedt on the right foot-board is
a geuerator of S0 amperes. 25 volts, 1.23
KAV, This is run by a silent chain drive
off the main propetler shait and is con-
trotled by a separate cluteh. shown in front
of the switchboard seen in the phota, The
generator may be cut in or out at will, by
means of this clutch.
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A perfectly equipt switchboard is mount-
ed on the right side immediately above the
generator, having a marble back in an en-
closed case with a glass front. It is equipt
with a master switch for both the bat-
teries and generators. Also an individual
switch for each light and gages to show
amperes and volts, a resistance cut-out and
small lights to illuminate the board. Fuses
ot proper capacity are installed for each
switch. To prevent damage to generator or
battcries an under-load and an over-load
switch is installed. This acts as a gover-
nor. the purpose of which is to automatical-
ly disengage the charging line from the
generator when the rate of charge reaches
a dangerous value or when the rate of
charge is so low that there would be dan-
ger of the hatteries bleeding.

The portable lights are adapted to be
used on a tripod. They are mounted on
the wagon on a swivel connection with a
one-inch ciameter stemn projecting. which
fits into a socket fastened with a nut.
A similar sacket is provided on the tripod
and when the light is set on the tripod, a
Jarge hand nut is provided which holds it
sccurely.  The light mmounied on the tripod
can be readily mnoved from place to place
by one man. As he carries the light to
he fire the reel antomatically unwinds.

A wircless telegraph distance record of
11,500 miles was establisht by the steamer
Sonoma, which pickt up inessages from Eil-
vese, Germany, when two dayvs off Austra-
lia. according to Royden Thomberg and
Clioc Bowers, operators on the Sonoma.
Fllery Stone, assistant United States radio
inspector at San Francisco. said it was
the greatest distance achievement in wire-
les< telegraphy.
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MONSTER MOTOR GREATEST
EVER BUILT.
We are told that at one time this old

world of ours was inhabited by gigantic
monsters. \Well, we still have monsters—
mechanical ones—that are far inore pow-
erful than ar f which our ancestors

The Egyptians Built the Pyramids—but See How Modern Man
Builds an Electric Motor Developing the Combined Power of 15,000
This Is the Largest Motor Ever Buiit.

Horses,

knew. Take, for instance, the inastodonic
\Vestinghouse reversing motor here shown,
which was specially designed for driving
35-inch reversing blooming mills in large
steel plants. \When we realize that it has
a capacity of 15,000 horsepower, the largest
electric motor ever built. we need no fur-
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TRAVELING ELECTRIC SIGN FOR
SHOW.-WINDOWS.

The traveling electric sign here illustra-
ted is a new moving feature sign for win-
duw attraction that can be operated where
hergtoiorc the ordinary signs have been
used.

It displays the same amount of read-
ing that ordinarily requires
a 30-ft. length of space into
a 3V;-ft. space. The word-
ing can be changed as often
as desired.

Four 10-watt lamps are
used for illuminating the
sign, and the motor which
operates the moving band
uses onty about 20 watts.
Motor and lamps together
use about the same
amount of current as a
32-c.p. lamp. During
the daytime, when the
motor ounly is working,
it uses less than one-
half as much and the
sign is equally effect-
ve.

Any length of film
from 6 ft. to 30 ft. can
be used and ¢hanged in a few minutes.

This sign can be operated on either 100
to 120 volts direct current or 100 to 120
volts (60 cycle or less) alternating current
by changing the connections at the termi-
nal board.

The sign comes complete, ready for use,
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NEW VACUUM BULB RECTIFIER
FOR BATTERY CHARGING.

The latest novelty in small rectifiers for
charging storage batteries rated at 2 to 6
amperes charging rate and from 7.5 to 75
volts is here illustrated. It operates on a
new principle for this class of apparatus.
The discovery that made it possible is the
perfection of the small bulb similar to that
of an incandescent lamp. in which recti-
fication of the current takes place. This
bulb is filled with an inert gas and contains
a tungsten filament and a grafite anede. It
screws into a lamp socket in the outfit.

A black-japanned casing with perforated
top furnishes the mounting and incloses all
live parts. This casing carries the bulb, a
fuse to protect against reversal and other
overload and the compensator which re-
duces the alternating current without waste-
ful resistance and excites the tungsten fila-
ment. For charging, the rectifiers need
only be counnected to a convenient lamp
socket and the pair of leads attached to the
proper posts on the battery.

The smallest unit is of 2 amp. maximum
capacity., From a 115 volt, 60 cycle alter-
nating current circuit it will charge three
lead battery cells at 2 amp., six cells at
about I amp., and eight cells at 0.75 amp.
Between these figures the charging rate 1s
proportionate. At 10 cents the kilowatt
hour for current, the cost is about 1 cent
the hour, including tube renewal costs. The
weight is about 15 Ibs. Medium size recti-
fiers have a capacity of 6 amp., 7.5 to 15
volts, and are designed pn-

ther proof—we know it is
monstrous. Some idea of
its size may be gained when
it is stated that the man
standing alongside the mo-
tor i1s six feet tall.

ELECTRIC LIGHTS
CHEAPER THAN
KEROSENE.

How much cheaper are
gas mantles and electric
bulbs than candles? The
Society for Electrical De-
velopment, anxious to en-
courage a wider use of elec-
tricity for lighting, has pre-
pared figures showing that
both are much cheaper than
candles or keroscne, and
that electric light, while it is

“J
The Travellng Electric Sign Provides 30 Ft. of Word Space In a 32 Ft.
Cabinet. the Moving Belt Presenting An Ever-changing Slgn—Particularly

Adapted to Show Wlindows.

marily for charging three or
six-cell automobile starting
or lighting batteries in home
garages. This type is de-
signed for 115 volts, 60-cy-
cle current, but may be used
on 105- to 125-volt circuits.
The weight is about 15 1bs.
The largest type is designed
for use in public garages
and service stations, and
has a capacity of 6 amp,
7.5 to 75 wvolts. It will
charge from one to ten
three-cell storage batteries
from a 115-volt, 60-cycle,
alternating-current circuit
A compensator with fifteen
taps is part of the device
and a dial switch for in-

miore expensive than light
from a gas mantle, is much cheaper than
light from an open gas flame.

A recent test of six candles showed
that for one cent only 268 candle-power
hours were obtained, [If electricity ior
lighting costs nine cents for a kilowatt-hour
a 20-watt lamp can be lighted for 50 hours
for nine cents. The efficiency of a 20-watt
incandescent is a candlc-power for 1.17
watts. Thus a 20-watt lamp will provide
about 17 candle-power. It will burn 50
hours for nine cents or 850 candle-power
hours will cost nine ceuts. One cent will
buy 944 candle-power hours, or 35 times
as much light as can be obtained from a
candle for one cent.

Ordinary kerosene lamps with kerosene
at 13 cents will give 72 candlepower hours
for one cent. Figuring eclectricity at nine
cents a kilowatt hour as above. we find 72
candle-power lLiours for one cent balanced
against 94 for electricity. or a margin of
22 candle-power liours in favor of electrici-
ty. \With an open gas flame and gas cost-
ing 83 cents a thousand cubic feet, one cent
will buy 51 candle-power liours. For this
price electricity will provide 94 candle-pow-
er hours. Thus balancing gas against elec-
tricity, we find the margin to be 43 in fa-
vor of electricitv. Gas mantles have be-
come very popular and with hest mantles
one cent will buy 201 candle-power hours.

and can be operated from any convenient
lamp socket. It can be set anywhere, or
suspended with cords to hang at the top,
middle or back of any show window.

MUNICIPAL TROLLEY OF SEAT-
TLE LOSES MONEY.

The municipal street railways of Seattle,
\Wash,, continue to lose money, as shown
by the report of A. L, Valentine, superin-
tendent of public utilities, in hig report for
October, the net loss being about 32,000
monthly. Since the city light dep.rtment
took over the street railway substatiuns the
power cost is being checked against the
value of the substations, so that in October
the street railways received $1,069 worth of
power without cash outlay.

SAYS U.S. SHIPS HAVE GREATEST
RADIO RANGE.

After he had inspected radio apparatus
on a number of vessels recently, Secretary
Redfield of the Department of Commerce
said that American vessels have a wider
range in sending and receiving messages
than ships of ather countries. He also as-
serted that. from a comparison which he
made of apparatus c¢n an .\merican and 2
British steamer, the wireless regulations
past by Congress give greater power to ra-
dio inspectors than do British regulations.
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stantly adjusting voltage ac-
cording to the number of batteries to be
charged. Amperage can be regulated be-
tween limits of 1 and 6 amnp. A single

New Vacuum Bulb Rectifier with
Control Handle and Ammeter, De-
signed for Charging Storage Batteries.

three-cell battery may be charged by itself
or any number up to and including thirty
cclls. The controlling devices, including
ammeter, switch and regulating handle. are
located on the front of the case as seen.
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CIVIC FORUM MEDAL FOR
DR. BELL.

Dr. Alexander Graham BPBell, inventor
of the telephone, before a gathering which
filled Carncgic llall, rceecived the Civic
IForumn Medal of tonor for Distingnished
Public Service on March twenty-first.
This medal was presented in 1914 to Maj-
or-gencral George W, Gocthals and in 1915
to Thomas Alva Ldison. After many elo-
quent specches in his praise, Dr, Bell re-
sponded moddestly, endeavoring to share the
tributes to Lim with those who have heen
associated with him in developing the tele-
phone.

“I may perhaps claim the credit of blaz-
g the trail,” he said, "but | am cmbar-
rassed at all the honor which has been
don¢ me, because so much of it should go
to the wany men who have since improved
upon and extended its nse—to such men
as Mr. Carty and his associates. Why, I
am not even able to understand some of
the mechanism which they bave introduced
into the use of the telephone. \When they
telephoned from Arlington and were heard
at Liffel Tower in Paris, ] could not see
how it was done, nor could I understand
how an operator in Hawaii was able to
pick np the message.”

Dr. Bell told how, shortly after he got
the idea of the telephone in 1874, he had
called on Professor Henry at the Smith-
sonian lnstitution, who was then recog-
nized as the greatest authority on electric-
ity in America. Professor Henry listened
kindly to his plan, and told him that he
thought he had the germ of a great inven-
tion.

"] told him that the trouble was that
1 did not have enough knowledge of elec-
tricity,” said Dr. Bell. “He said, 'Get it
Now the fact is that, had 1 known much
about electricitv, | wounld never have in-

HEINRICH HERTZ.
Born Feb. 22, 1857. Died Jan. 1, 1899.

Inventor of Wireless.
EIXRICII HERTZ was liorn on Feb-
Hruary 22,1857, in Namburg, Germany,
He received his early training in the
engineering scliools but at the age of twen-
ty-onc he decided upon an academic career

&

Helnrich Rudolph Hertz—Father of the Wire-

less Telegraph. Upon His Scientific Re-

searches and Practical Demonstration of

Maxwell's Electromagnetic Theory, Marconl

and Others Have Built Up the Commercial
System We Know To-Day.

and entered the University of Berlin as a
pupil of Von Helmholtz and Kirchoff.

Of the many gifted students of physics
who have come forth from the celebrated
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lem proposed by the Berlin Academy of
Sciences in 1879,

From 1880 to 1883 Dr. Hertz was an as-
sistant in Von |lclmholtz’'s laboratory; he
then lectured for two years as instructor at
Kiel. From 1885 to 1849, he was professor
of physics in the Polytechnische of Rarls-
ruhe. In the latter vear Clansius, a pro-
fessor of this institution, died, and Hertz
was selected as his successor in the Univer~
sity of Bonn, where he spent the few re-
maining years of his life.

Hertz's carcer as a scivntific investigator
covered a period of scarcely more than ten
years, during which time he publisht thirty-
six papers. Of these, a series of thirteen
which appecared in Wicdemann's Annalen,
were npon the subject with which his name
will forever be counected, the laws of the
propagation of clectro-mmagnetic tnduction
thri space. Of tais great work, which ai-
forded a complete experimental verification
of the Maxwellian theorices concerning elec-
tro-magnetism and the relation of electric-
ity to light, there is no need to speak of its
great importance {o the scientific world.

The importance of Hertz's contributions
to this great subject received instant recog-
nition. It wonld indeed be difficult to find
any other instance in which rescarches hear-
ing upon a most subtle and difficult ques-
tion, and absolutely devoid of basic elements
of a utilitarian or even of a popular char-
acter, having secured to their anthor such
sudden fame. In addition to the recogni-
tion of those who were able to appreciate
his work, Hertz received the acclamations
of the entire world of thought. Fortun-
ately, he possest a nature of such complete
simple-mindedness that his sudden rise into
a position akin to notoriety had no effect
upon him. The unassuming bearing which
had always characterized him remained
with him to the end.

In delightful harmony

vented the telephone.
wonld have thrown up the
idea as wildly improbable.
My study had been that
of sound.”

A NEW INSULATING
MATERIAL.

“Galalith” is a hone-like
suhstance similar in many
respects to cellnloid. It is
manufactured from casein
and formaldehyde. A solu-
tion of casein is obtained
by treating skimmed milk
with caustic alkali, after
which the solution is clari-
fied and the casein then
precipitated by means of
acids and filtered. The
water 1s then extracted
ynder pressure and the
product slowly dried over
a period extending scveral
weeks. The product ob-
tained is casein plate,
which is treated hy thoro
saturation with formalde-
hyde and dried again.
Galalith is said to be an
excellent insulating mate-
rial somewhat transparent,
altho never completely so,
and of a yellowish-white
horn-like color. It s
workahle either in the hot
or cold state, the cold gala-
lith being softened by
treatment in hot water. Tt
is odorless, and mueh less

enl lime.

as before.

reguiar work.

S

TO ALL RADIO AMATEURS.

HE Dcpartment of Commceree of il’ashington, by its Secrctary, the
Hon, W'm., C. Redficld. has kindly sent us the following infornation
of particular interest to all amateurs in the United States at the pres-

Secrctary Redficld has issued orders that for the present no new licenses
to radio amateurs will be issued and the rencwal of outstanding ematcur
licenscs will be granted only by the Department upon special favorable re-
ports by the radio tuspectors. {This refers to sending outfits only.)

The Department also informs our readers, reminding them of the fact
that the operation of transmitting radio tustrimconts wwithout licenses is pro-
hibited under scvere penaltics. which, under the conditions of the time,
would be cxacted in the case of those who showed no regard for the re-
guircments of the law.

Up to the time that we go to press, the Department has not formulated
final plans as to twhat stcps will be taken tn regard to radio amateurs as
a whole, and whether they will be allotwoed ta continie ta operate the same
It is our personal tmpression, howewver, that wo drastic steps
ore likely to be taken by the Government as long as the amateurs cooper-
ate with the Department. .

In wieww of this we most urgently and carncstly request all amateurs at
the present time to refrain from wsing their transmitting stations cxcept for
In other words, all wreccssary gossip and fooling shonld be
rigidly suspended for the present. particularly the “Q.K.M.” nuisance which
at best, only scrves fo irrilale our officials, ‘and makes their work harder.
If omatenrs do not voluntarily stop such annovance the Government will
certainly prohibit the wse of all privaicly owncd radio outfits,

These arc wo times to use the ether for a lot of nonsensc! we all wish
to help our country as niueh as we possibly can wntil normal conditions are
restored again.

Alwavs remember, that our Government has granted the radio omalcurs
wiore poswcers than any other cowntry in the world, and in times of stress,
it is up to the amatenrs ta show of what stuff they arc made by cooper- | €St atl
ating with our officials to the fullest cxtent of their pozers.

THE EDITOR.

inflammable than celluloid.
It cannot bec made into very thin sheets.

Senator Sheppard recently introduced an
amendment to the naval appropriation bill
calling for $50,000 to be expended in the
ercetion of a radio station at Galveston,

Berlin laboratory, there are probahly _none
who have become so world-famous as Ylcin-
rich Tlertz. llis qualitics as an investigator
were speedily recognized by Voun Helm-
holtz, who urged him while still a student,
to undertake the solution of the prize prob-
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with the genuine and sim-
ple nature of the man
were his surroundings in
the quiet university town
of Bonn. His laboratory
was situated in the apart-
ments formerly occupied
as a dwelling by Clausius
in a wing of the old pal-
ace. Since electricity has
become utilitarian, we find
it associated ecverywhere
with moving machinery
and with the rush and
bustle of modern indus-
trial life, but in Hertz's
laboratory, there was noth-
ing to suggest the science
of electro-technics. The
place scemed to breathe
that spirit of academic re-
pose which to the inmates
of the present day must
have seemed to have van-
ished altogether from the
world. What might such
a man. in such an en-
vironment, have not been
able to achieve, had he
lived >

The promulgation of
the theories of Dr. Hein-
rich llertz in conncction
with Wireless  <waves,
stimplated universal inter-
over the world,

which led to their use n

the propagation of intelli-
I gence thru free space.

In 1892, llertz's re-
scarches upon the clectric waves were gath-
cred together in a volume under the title
“Untersuchungen neber die Ausbreitung der
Elektrischen Nraft” Almost on the day
of his decath. another excellent translation
of Hertz's rescarches appeared.
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L ITEUTENANT Commander Par-
ker, U.S. submarine 'F-609." Qur
torpedoes useless. Proceed at
once and see if you can do any-
thing. Enemy's defense perfect.

Admiral Gregg, U.S.X,,
Commanding Flotilta.”

1 glanced up irom reading this message,
scrawled on a scrap of paper. to ask Park-
er what it meant, but he was not thera. 1
heard him in the {forward compartment
issuing orders in his rapid-fire manner.

It puzzled me, this brief dispatch which
Parker had translated trom the muddle of
code words that had come in over iny
wireless. Could it be that the great flcet

of submarines now in mid-Atlantic, sup-
posed to be torpedoing the enemy's fleet

Once Again He Called to Start the Alternatar.

as it tried to approach our shores, had failed
in its mission’ \Were the new powerful
torpedoes. loaded with hundreds of pounds
of high explosive, and the great mechani-
cal fish which launched them. wvseless as
far as defense was concerned? T wanted
to ask Billy Parker these and many other
quesiions but he was busy.

An hour after this message had come
buzzing in we cast off our moorings and
were slipping out thru the harbor dotted
with hurrying navy craft. We did not at-
tract any rnusual attention, for subtnarines
were quite common sights in these times.
Soou we past Sandy Hook, thru the line

of patrolling cruisers, then out into the
open sea. Our turhines 1w purring
smoothly and our driving motars were

spinning like greal smooth-running tops as

“Eddy Currents”
By C. M. ADAMS

we went out, thirty-two knots an hour,
headed ifor the open sea.

As we went | picked up a message with
my wireless which seemed to be related to
the information in the code message Billy
had received. It was a press dispaich and
read :

"There 1s a report that the defensive
submarine flotilla which was to tneet the
imperiat fleet in mid-ocean, is helpless be-
cause of the excellent defense of the im-
perial fleet against torpedo attack. The re-
port says that the submarines have dis-
charged every tornedo aboard and have not
damaged a single enemy ship.

“The imperial fleet was reported by aero-
scouts to be of sixteen battleships, to-
gether with eight destroyers and followed

May, 1917

by our navy with its present equipment,
How could we save our country from the
invader? How could we stay off the da-
feat which seemed iminent when that won-
derfully trained army got into action
against our meager forces?

1 voiced these sentiments when. about
nine o'clock 1 found Billy standing beside
the conning tower on the open deck, look-
g forward over the double wave that
marked our bows.

1 felt free to ask Billy Parker much, for
we had been old classmates at the Tech.
school before he went into his eiectrical
engineering work and I drifted off iato
mine, not sceing each other until 1 dropt
into this craft as its wireless operator
when the call came to me from the navy.

The Hum of the Machine Sounded and as Before the Switch Was Deprest. | Timed it Now
and Found That It Was Held Down Six and a Half Minutes.

by twenty transports carrying the invading
army. There are also several euncmy aero-
planes which accompany the enemy fleet.”
Evidently something was wrong with the
defense planned bv the navy officials. The
fifty great nnder-sea craft were not doiag
their duty, which had been to sink as many
of the invader's ships as possible. I puz-
zled over this as I sat about waiting for my
call and wondered what we wounld do now
that our chief deiense had gonec. )
\What would happen when the army in
those twenty transports landed on our
shore. unprotected save by the scanty coast
defense guns, made scantier bv the appro-
priation for submarines, and met our vol-
unteer army in a pitched battle? This truly
was a surprise, an overwhelming, unex-
pected contingency which could not be met
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Wireless operator was all 1 was good for.
owimg to my lame leg.

*“What will happen now that our snb-
imarines are helpless?” I asked.

“It's up to the coast defense and the fleet
if we cant stop them,” he said. looking
away ahead where the sea rolled under the
faint stars.

Billy confided in me. Ilis showing me
the translated code message proved that.
But this was a new turn.

“1f zie¢ can’t stop them?”
blankly.

It had not occurred to me that we were
going to try to stop them at alt. 1 did not
know why we were going. but it scemed
obviously impossible for us to do anything
in that direction when the rest of the sub-
marines had failed.

1 repeated
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“Yes, if we can't stop them,” he repeated
after me.

“Why, we wan't be any better than the
rest of them. That torpedo defense is
100 good,” | argued,

“Who said anything about torpcdocs at
all?” he demanded, wheeling and staring
at me aggressively.

“\Well, we're only a sub-
marine,” I retorted. _

THE ELECTRICAL EXPERIMENTER

netic coil mounted on a rcvolving and in-
chined carrier. This coil i shaped and
wound so that its lines of jforce are kept
within a very small arca, in this case about
one and threc tenths square fcet. Conse-
quently when a metal object passes thru
this relatively intense ficld, the induced
current in the metal object will be sufficient

21

the coils clear oi the conning tower.”

I saw then the whole perfect simplicity
and accuracy of the device. | marveled at
it.
“Then you can run under wat:r with-
out even a periscope exposed and lecate
the exact position of the enemny,” | said.

“Exactly, you understand it pcricctly,’
he replied,

"Then you can aim your

“Docs that mean that
we peersdarily have to vse

torpede with accuracy,” 1

went on.
feepedocs?” lie countered. . - . “Torpede!” he snorted
“Why, don't we?" ‘N? E have publisht a great many stories in the past, but we do not with an cxasperated
asked, . x Se frown. "Didn't 1 tell you
“We haven't a thing hesitate to state that “Eddy Currents” is one of the very cleverest that we didn't have one of

ilat cesembles a torpedo
an this boat ¢xcept the
shells for that three-inch
gun ander the deck, and
they will lie about as cf-
fective arainst a batileship
as hirdsliot against an
clepliant.”

| stared a1 him a long

in the not too :distant future.

we have ever printed. Not only is it a rattling good story, but the scheme

is so plausible that we venture to prophesy that it will be actually tried

adjective “deadly” in the fullest sense of the term.

And then, the submarine will earn its

those antigquated devices
aboard this craft?”
"But,” } went on, "yuu
must have somcthing to
sink the encmy after lo-
cating him.”
“We have.” he said, his

time then. lle was sert-
ous as ] could see, cven
in the siarlight, but he was not lucid,

“Weil, how are we going to get them
then?" 1 asked, thinking that this natural
fuestion was expected of me.

171 show you,” he answered,
stept down the ladder lcading below.

I muule to follow.

“Mo, siay there,”” he commanded.

I did, leaning against the stecl conning
tower, A moment later [ hecard the sound
al mechanism close to my head and glanc-
ing up 1 saw something appear above the
comning tower. I climbed upon the low
rail and looked up to sec what it was.

I'he sicel plates had opened in the cen-
ter afnd ifrom the opening had emerged
a hemispherical object, made of what ap-

red to be very heavy glass and measur-
ing aliout three feet in diameter. Inside
it was what looked to be a stnall mechani-
&=l device which seemed to run on a small
ciccular track.

I wasz husy examining the device when
I heard ['arker beside me.

“That," he said, "Is the Feeler

“Tie leeler?”’ 1 repcated, this was new
({3 {4

“Yeg, (he feeler, a device that will lomate
any slup within ten thousand yards, with-
it any part of our boat being seen.”

iooked at the device again with in-
creased interest. | could not see anything
distinctive about it

“dom't you sec how it works?
asked,

“ia | can’t say that I do.” I admitted.

*Crgne on down in the control room and
' show von”

Fle led the way dewn the ladder and
we went it the little box of a room under
ihe conning tower where one is afraid to
lean against ke wall for fear of starting
ar pl:l.a-]'t-[ll-l:l!u..r sometliing necessary to the
life of the hoat.

[1c picked out o glass caze from am.ng the
hitter of fnstruments on the walls and
pointed it ot to me, [f was not a very
big case.  ln it were three dials, an elec-
iree Jamp amd below it were three small
cantesl wheels, [t looked very much like
the other dinls nnd whecls so thick about
me, and was o distinguished only by the
witrrl "Feeler” ony the case

“This ddeviee,” e said, “works on the
principle of  electeo-imagnetic  induction.
You knew what that iz the setting up of
a cursent in osameihing that cuts the ficld
of dorce eonsed by a mapnet. Well, up
there in that glass. ease which will stand
any presswre the boat hull will, is a mag-

and

Parker

face Drightening hope-
fully,
-— “Well, what is it?" 1

to make a difference in the load on the
coil. You see that dont you?"

I did. That was perfectly plain sailing,
clectrically.

“Well then, when this load comes on,
the lamp lights up as a signal, and this
diat here which is rcally a calibrated gal-
vanometer, shows how far away the oh-
ject 1s.”

He pointed to one of the three dials
which I had noticed was calibrated in
yards.

IN THE JUNE “E. E.”

An interview with Thomas Alea
Edison, inciuding some new photo-
graphs of the famous inventor.

Electricity and Life by Dr. Fred-
crick Finch Strong.  Part I11 of
this tutercsting and taluable scries.

Woman's place in the {iireless
game —A  page of female radio
operatars who have made gaod,

The llow and I"hy of Radia Ap-

paratus.  Part Il°. Spark CGaps.
The Caleulation and Measure-
ment of Inductance. Part Il of

this valwable scries by [I. ilinficld
Secor and Sanuel Colen.

Anather gripping clectrical tale—
“Im the ay” by C. M, Adams.
Dan't aiss it!

Feature Article—"Elcetricity’s d
to the Fair Scx”—of interest ta
creryone.

Building a High Frequency Alter-
nator for use in Radie by 5. Cahlen,

Experimental  Physics. Fifth
Paper by John 1, Furia, A8, M.,

Auw  Electric Player for Tuba-
pPhones,

A howme-made clectric searchlight
for the amatenr by Frank M. lack-
S,

“What arc the other dials for?” I asked.

“They arc to give the angle of the coil,
both in the horizontal and vertical plancs.
You sce both are calibrated that way.
These wheels here turn the coils about
and raise and lower them, and this third
wheel operates the mechanism which raiscs
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asked, puzzled.

*lLook here, Dick Hartman,” he said in
mock sertousness, "do you mean to tell
mc that after sccing this fecler work, you
can't understand how we could sink a ship?
You, a graduate of the best technical school
in the country and a practical electrical
engineer, can't understand that?”

I confest that 1 did not.

“"Then you're either asleep or haven't the
least trace of immagination,” he said, turn-
ing away in disgust.

"Wel), how do you do it anyhow?” 1
asked,

"I'm not going to tell you, [l let yon
find out for yourself first,” he retorted
with a show of his old boyish perversity.
and walked into his room and left me
wondering in front of the feeler dial.

But I could not follow lis line of reas-
oning to its end. I thought of it as [ tried
to sleccp that night, while the motors
thrust us forward and our long hull swayed
gently as we topt the crests and fell into
the hollows. 1 puzzled over it as [ sat
at my instruments and waited ior my call.
or anything clse my rcceivers could pick
from the ethereal vibrations about us. But
I cou!d make nothing of it. 1 could see
no way. no mneans by which we could sink
an enemy ship with this curious hitle feeler
device which with all, was exactingly ac-
curate.

All that night we ran and a'l the next
day. 1 did not ask Eilly any more about
our boat. Pride perhaps kept me from
doing this, and impatience at iny own lack
of perspicuity and imagination. A\nd then
too 1 was busy with my owa work and
other things that came up, which had to
be done in the crowded under-sea craft.

I prowled about it in what spare time 1
had, trying to see what [ could between
tricks at my tablec. I 7Tound that it was
quite the usual large-sized submarine, of
which the navy had an cven hundred not
counting ours. It was driven by electric
motors supplied by turbinc driven genera-
tors forward. It was provided with the
usual gas absorption system which made
it possible to run under water with our
steam power. without discharging any ex-
haust gases; this, the first important in-
vention oi the Naval Conzulting Roard. But
I found the forward torpedo room flocked
and none on board had gone into it since
they had becen on board, none save the
chict enginecr, Dickenson. a man irom
Parker's own clectrical company. which
had built this curious boat and sent it out

(Continucd on page 66)
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118 VOLTS CAN KILL.

The Ontario Electrical Inspection De-
partment of the Hydro Commission are our
hot foot aiter delinguents who try to work
in jobs without permits and convictions are
being rendered every week. says a writer in
the Electrical Safety Magazine.

P

Never Touch Electric Light

Fittings or Wir-

ing While Standing in a Bath-Tub cor On

Damp Floor, as the Consequences May Prove
Fatal.

One person is to come up before the

board for refusing inspector admission to

premises and others {ior not returning to

THE ELECTRICAL EXPERIMENTER

their entire life a pair of these shoes, the
manufacturer states, will provide the wear-
er protection against circuits at pressures
up to 20,000 voits and will not cause the
discomniorts of many of the rubber soles.

The shoes are molded by a process simi-
lar to that used in making automobile tires.
The shoes contain no cement and have no
seams, but are vulcanized into a solid piece
under high pressure on aluminum molds.
No hand work is employved in the process.
This method of manuiacture makes it im-

ossible for the conimpleted shoe io peel or
come apart and prevents injury from oil,
gasoline or grease.

In order that the shoes may, in the inter-
est of safety, be distinctive, they are all
made exactly alike with brown heels, white
soles, brown vamps and black tops. The
white soles are made of a rubber composi-
tion like that employed in certain types of
coal miners' shoes, which have been found
to give eighteen months of constant wear.
When this white sole wears thru, a layer
of red rubber, which will itseli with-
stand a pressure of 20,000 volts, is exposed
The appearance of the red rubber is a sig-
nal or reminder 10 the wearer that, altho
his shoes still will withstand 20,000 volts,
a new half sole should be immediately ce-
mented or vulcanized in place.

The brown rubber also exte:.ds under the
white sole. [t is this piece of materal
which is capable of withstanding high po-
tentials. One of these shoes, when tested
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point, were about seven feet above the lo-
comotive, and currént is sent thru them
at a pressure of 11,000 volts, 25 cycles.

Directly over the engine, which was giv-
ing off a medium black smoke, the air
seemed to flicker at the rate an electric
light would if connected to a 25 cycle cir-
cuit. This was only noticeable when the
quality of the smoke’s carbon element was
just right. That this flickering was not due
to heat waves I proved by the fact that
objects when looked at thru heat waves
seem to bend or wave from side to side and
move upward, while objects seen thru this
vibrating air did neither, and when the
quantity of carbon decreased as the wind
blew, the flickering effect disappeared.

The canse of this phenomena | attribute
to the attraction and repulsion of the car-
bon particles in the smoke and as the cur-
rent reversed they were drawn upward and
downward for a very short distance, while
being dissipated into the atmosphere. The
effect was not noticed a few inches above
the wire. The weather on January tenth
was slightly hazy, with no sun at 3.30 p.m.,
when this effect was noticed. In bright
sunlight it could not have been seen. If
my explanation is in error 1 shail be pleased
to hear the views of some of your technic-
ally inclined readers.

MAKE YOUR PHOTO PRINTS BY
ELECTRICITY.

The electric photograph printer illustra-
ted has been brought out for both pro-

remedy defects on jobs before expira-
tion of inspectors’ notices.

in the City of Toronto, in the month
of October, a young man, nineteen years
of age, was in the bath-tub and. so far
as his parents knew. he was enjoying
the harmless and healthiul pastime im-
mensely, judging by the sounds of
splashing and rubbing emanating from
the keyhole.

The happy sounds were suddenly in-
terrupted by a deathly shriek, and his
parents upon breaking into the room,
found him doubled up with the coils of
a long portable lamp cord wound round
him and the portable lamp in the bath.
The lamp was an ordinary brass desk
lamp provided with the silk cord.
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fessional and amateur use. A ieature
of the device is an automatic switch
which is operated only when full pres-
Il sure is placed on the pad. The pressure
f] pad is placed in position by a hand lever
il which controls the automatic switch, the
(] light being turned on only when {ull
i| pressure is exerted on the pad. The
light is turned off before pressure on the
pad is released, thus avoiding any blur-
ring in the prints and assuring absolute
contact. A locking dJevice is provi-
ded which relieves the operator of
the necessity of maintaining pressure on
the lever during the exposing period.
With a slight grip on the release catch,
the lever can be freed. A locking de-
vice is also provided, permitting the

copper spots. What he was doing with
a lamp in the bath no one knows.

The bathroom was provided with a
brass bracket well up above the bath with
a portable socket.

Test revealed that 118 volts, 25 cycle cur-
rent was vsed, one side grounded. the fix-
ture itseli clear of ground and well insu-
lated from both the grounded and un-
grounded sides of the circuits.

The investigations show that he was
killed by coming in contact with brazed
cord carrying 118 volts. 25 cyecle current.

This proves two things: First. that 118
volts can kill, and secondly, that indii-
ference 1o bare spots on cord 15 dangerous.

One quarter of a dollar spent on renew-
ing this cord would have saved a young
life. a doctor’s bill. an undertaker's bill,
and the parents’ grief. Is it not worth
while? Saifety First! shiould be the slo-
gan of every user oi electric service,
whether for half a dozen lamps or for a
large factory. Again—wien you stand on
a damp or wet floor or in a bath-tub, don't
touch an electric switch or fixture!

A LINEMAN'S SHOE THAT WITH-
STANDS 20,000 VOLTS.

A leading Amecrican maker of lineman’s
protective devices. which for several vears
has been inarketing protective shields to
cover wires and cross-arms where men are
working. bas now developed an insulat-
ing shoe for electrical workers. Thruout

Remarkable
Capable of Withstanding 20,000 Volits,

New Shoe for Lineman Which

No Nails Are Used.

in the laboratories of the Edison Electric
Illuminating Company of Boston, under the
direction of the accident prévention com-
mittee of the National Electric Light Asso-
ciation, showed the following characteris-
tics ;

“Side of shoe, dry, punctured at 31,500
volts, and again at 34,000 volts: sole of
shoe between electrodes in oil punctured at
53,000 volts; 20.000 volts applied from salt
water to salt water for ome minute and
30,000 volts applied from salt water to salt
water for forty- h\e seconds did not punc-
ture the rubber.”

ELECTRICITY LIGHTS NEW PIPE.

An electrically ignited pipe which lights
the tobacco at the bottom of the bowl in-
stead of at the top, thus avoiding the col-
lection of moisture in the stem. is the new-
est in smokers’ inventions.

PECULIAR ELECTRICAL
PHENOMENA.

By Walter J. Howell.

\While standing about one hundred feet
away from the tracks of the New York,
New llaven and Hartford Railway January
10. 1917. a large steam engine pulling a
heavy freight train past at the rate of five
to eight miles per hour. The railroad is
electrified by overhead wires, which, at this
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Is
Note That

white light to be turned on and the pres-
sure pad elevated to permit accurate ad-
justment of masks or vignettes. In the
light box of the smaller printer are one
ruby and ifour clear incandescent lamps,
and in the larger one there are one ruby
and six clear incandescent lamps. The
printers are designed to take 100-watt gas-
filled lamps.

Electrically INuminated Photograph Printer
EqQuipt with Automatic Switch Actuated By
Printing Frame.

The printer is being made in two sizes—
8 in., by 10 in, and 11 in., by 14 in.
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i, Gernsback, Manager

ELL, boys, you did it: the
first official Trans-continental
M.S.G. {message) No. | from
the Mayor of New York to
the Mayor of Los Angeles,
went thru with the customary speed and

o

Mr. Edward B. Duvall, Who with Mr, A, P.
Smith, Operating Station ‘3AK,” Baltimore.
Md., won *First Prize' in the Washington's
Birthday Relay.

reliability of all the Relay miessages we
have worked on. The special stations
sent the westbound message from New
York on this night from 2 ZK

" AMERICA
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7zie RADIO LEAGUE

HONORARY MEMBERS

CAPT. WHG BULLARD, USN. NIKOLA TESLA.
PROF. REGINALD FESSENDEN.

DR.LEE DE FOREST.

Wil Ksrwan, Masler aj Radio ikeiays

The Washington’s Birthday Relay Prize Winners

Iy W. H. KIRWAN, (9XE)

Master Radio Relays. Radlo l.eague of America

by the writer, the neccessary notices of
which  were publisht in this magazin
Somc of you did not hecar about the Re
lay because you are not regular subscrib-
crs. Let this be a lesson—Get your name
down so that you will receive your maga-
zine promptly and regularly,

Now, here comes the sad part. You
will sce “by the papers,” that on this night
we had good radio weather as far as the
Rockies, but the writer had studicd the
weather man and looked for trouble south-
west and west, and we had it! A healthy
young cyclone was dancing merrily over
Texas, Arizona, New Mexico and Califor-
nia, and the tail end of a regular old-time
“QRM" storm was making life miserable
for the boys in the war west, but with it
all. 6 EA got the message direct from 9
ZF. 6 DM, who volunteered to help 6
EA, put on full power and promptly blew
the fields of his gap motor, leaving 6 EA
to do the honors and, by golly, he did.

Seefred Bros.. detivered this message to
the Mayor of Los Aungeles, and promptly
received his rteply, but QRM and ORN
were so bad by this time that it was a
physical impossibility to get it thru to 9
ZF. 6 EA stuck to his post, however, and
got the message thru the next night, too
late for 9 ZF to find anyone out of bed.
9 XE arranged for all eastbound amateurs
to be on the job, and the message came
thru fine, being delivered to the Mayor of
New York by Mr. Geo. C. Cannon, 2 ZK,
the next morning early.

Lots of you kept me company by stay-
ing up all night waiting for the return
message and unow you know why it could
nat get back on schedule. The return mes-
sage was as follows:

To the Mayor of New York City:
On behalf of the City of Los Angeles,

at New Rochelle, using 8 YI, 9
XM and 9 ZF to 6 EA, which
last station is in Los Angeles,

Cal. Considering the time, one
and one-half hours, and the
great “"QRM”  (interference)

and the repeating of message
on account of misspelt words,
it was trulvy wonderful.

The westhound message used
special stations only and was
as follows:

To the Mayors of Los Ange-
les, Cal., and Seattle, Wash.:
On behalf of New York City,

I send cordial greetings to

Los Angeles and Seattle, and

best wishes for the success of

the Radio System.
(Signed)
John Purroy Mitchel,
Mayor of New York.

Thousands of amatcurs cop-
ied this message with varying
degrees of cxactness thruout the country,
as four heaping hnshels of letters have
shown. This was the first relay attempted

Radio Statlon “3 AK,” Baltimore, Md., at Which the Washlington’'s
Birthday M.S.G. Was Successfully Recelved In Record Time.

I return your greetings and wish you
continued prosperity. Congratulations to
Amateur Radio on the successful mes-
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(Signed} Fred I. Woodman,

Mayor of Los Angeles.

By counting up the total time consumed
on each message, we call the race betwecn
Specials and Amateurs a  tie, with the

sage.

Mr. A, P, Smith, Joint Operator of Radlo

Statlon “3AK.” and to Whaom Full Share of

the Credit for the Recelpt of the Relay
M.5.G. Is Due.

handicap of the low wave length of the
amateurs, giving them a slight preference
for a decision in their favor, hut my form-
er contention still holds—that
the amatenrs are not yet pre-
pared to handle thesc trans-
continental messages with as
great a degree of certainty as
the Specials, unlcss they can get
together and have cmergency
stations in the long jnmps

| am not posing as an expert,
but candidly believe that ffty
miles, worked absolutely sure,
with a great number of relay
stations. 15 more reliahle than a
few with long jumps, working
only when 1he conditions per-
mit. This is what we proposc
to do mow by organizing the
“Q.R.M. League”” ln it. there
will be a chanee for all of you
to help and not just a few thru-
out the country who want to

work every night. and who
want yon to shut up. You
know, boys, this good old

U.S.A. is a pretty big place and

these Relays are run for vour henchit. hut

there arc some few in this country who
(Continucd on page 61)
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The Construction of High-Frequency Apparatus for Medical and Lecture Use.

By FREDERICK FINCH STRONG, M. D.

Lecturer on Electro-therapeutics, Tufts Medical School, Boston

t Second Article)

N the March number of THE ELEC-
TRICAL EXPERIMENTER the author point-
ed out that high-frequency currents,
when properly tuned, acted as Vital
Boosters,” increasing all the functions
of the body and helping it to resist and

—_—

Fig. 1. View of the Strong Conical Oudin
High Frequency Coil Delivering a Veritable
Tree of Sparks Several Feet In Length.

throw off disease. This vitalizing effect is
not due to the mmere liberation of heat in
the tissues, for it is produced by the very
high-voltage (“Tesla”) currents as well as
by the heavy amperage (“"D’Arsonval”} cur-
rents from which the thermic effects are
usually obtained.

\When the writer demonstrated the first
therapeutic Tesla Coil and the first Vacuum
Electrode—{in 1896 before a Boston Medi
cal Society)—and suggested that this meth-
od was destined to comne into general use
as a vitalizing agent, he was laughed at by
his colleagues; vet to-day there 1s scarcely
a well equipt physician's office in this coun-
tryv or in Europe that does not contain some
forin of therapeutic high-frequency appa-
ratus. Even the barber-shops of the pres-
ent time have their small “Violet Ray” out-
fis; and these are not by any means *fakes”
for they produce real results, such as the
relief of headache, neuralgia, skin diseases,
ct cetera.

Unlike other forins of clectricity, these
currents may be administered to patients
with perfect safety. In twenty vears' ex-
perictice in electro-therapeutics the author
has never known of harmiful results from
the usc of Tesla Currents applied thru a
vacuum electrode. The heavy amperage
("D’Arsonval”) currents,. owing to their
deep thermic effects, should be used only
under the direction of a physician. The
writer is a firm helicver it the use of
Tesla currents in the hoime—if each mem-
ber of the {amnily could reccive ten-minute
daily treatments from a small high-fre-
quency apparatus, the egencral standard of
health would be greatly increased. This
has been dewmnonstrated in hundreds of cases.

The author has interviewed a number
of the more prominent authorities on med-
ical electricity and they agree as to the
vitalizinug effects resulting irom daily high
frequency treatment.

Anyone who possesses a ¥ or 14 K.\W.
wireless transformer, operating on 110 volt,
60 cycle A.C., can casily construct an effi-
cient high-frequency outht for inedical or
lecture use. The complete equipment in-
cludes a .01 microfarad glass plate con-
denser, Tesla coil, inductance, spark gap
and electrodes.

The Tesla coil is made as follows: (Fig,
3) On a paper mailing tube 214" diam. and
147 long wind 480 turns of No, 31 D.C.C,
copper magnet wire, Set up the tube in
the lathe, apply a coat of orange shellac,
spin oa the wire, apply a second coat of
shellac and allow to dry thoroly. The
winding occupies twelve inches, leaving a
margin of one inch on ecach end of the tube.
Leads of light auto (ignition) cable are
soldered to the ends of the winding.
strip of waxed, corrugated paper M, 5"
wide is wrapt around the center of the sec-
ondary tube and on this is wound the pri-
mary, consisting of four turns of heavy
high tension auto cable. and thoroly se-
cured by tape; at least a foot of cable
should project from each end of the wind-
ing to form the primary leads. Place the
coil in a wax ticht box made without nails
and embed it in a mixture of four parts
rosin and one part beeswax. It is safer to
boil the coil for an hour in the insulating
mixture before placiug it in the box. Coils
made in this way by the writer are still
giving good service after fifteen years of
use.

The greatest source of trouble in a medi-
cal high-irequency outfit is the spark gap;
the one described below is the outcome
of many years experiment. Ii properly

Conical
Ouain corl

Detalls Are Given In This Article for Con-
structing a Rellable and Powerful Oudin or
Tesla High Frequency Coli, Suitable for Phy-
sictans’ Use. This Type of Coll Is the Most
Efficlent Ever Designed.
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made it will run daily for months without
deterioration. The spark takes place be-
tween two pieces of brass rod 14" diam.
and 334" long, turned and tapt as shown.
The sparking surfaces are turned in an-
nular grooves with a 00 degree tool. If

Fig. 2.

Another View of the Strong Hligh
Frequency Coil Producing a Perfect Sheet of
Flaming Sparks to a Grounded Conductor.

The Exciting Energy Is but 1 Kilowatt.

your lathe has an automatic cross-feed you
may set it to twenty turns to the inch,
and turn a spiral groove instead of the
annular rings. After finishing, the brass
pieces are hearily silver plated and mounted
in the usual manner as shown. (Fig. 4.)
For currents over ¥4 KW, a plate of silver
should be soldered to the brass before turn-
ing the grooves. This gap will also give
greater efficiency in wireless work as com-
pared with the usual stationary gap.

The connections for the various parts of
the apparatus are shown in Fig. 5. An
important feature is the use of an external
inductance or tuning coil “d” in series with
the Tesla coil. It consists of 32 turns of
No. 8 bare copper wire, wound on a frame
8” diam., with 4" between turns. Edge-
wise wound flat copper strip is better but
more expensive. (d Fig. 8) This coil
when used in series with the Tesla primary
enables us to tune the oscillating systcm
in perfect resonance when the capacity of
the patient’s body is added to the Tesla
terminal. Effects are produced which are
impossible with any other method, The
beautifut High-frequency Efffuze or brush-
discharge, so valuable in treating puhnonary
diseases, and which so few modern high-
frequency machines can produce, is obtain-
able by the use of this serics inductance.
It may also be used, by short-circuiting the
Tesla primary. as an auto-transformer from
which may be derived heavy “D’Arsonval”
and “Diathermic” currents as described in
the next article of this series.

For stage demonstration and public lec-
ture work the writer employs a larze high-
{requency resonator which produces a tree-

(Continucd on page 350)
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Experimental Physics

By JOLN J. FURIA, A. B., M. A.

fnstryctor In Physics and Sclence Master. Riverdale Country School

LLESSON FOUR
GASES AND TIIE ATMOSPHERE
{Concluded)
HR expands when heated and be-
comes lighter in weight. [f we
have a contined bodv of air =uch
as in a room, for example. and
there is a source of heat in the
room, the air near the source will expand

Candle
Chimneys for Demonstrating
the Principle of Ventllation,

Simple Apparatus Comprising Box,
and Two Lamp

and become lighter and the heavier air at
the top of the roomn will fall. forcing the
lighter air upward. Thus it is that the air
near the ceiling is always warmer than
that near the floor. This shows the ne-
cessity of opening a window at both the
top and the bottom. for best ventilation.
EXPERIMENT 19—

Fig. 15 shows very simple apparatus
which can Dbe made with practically any
material available, for demonstrating the
behavior of air near a source of heat,
C, is a box thru which holes have been
cut to admit tubes {or glass lamp chim-
neys) B. A is a lighted candle. The
arrows show the direction of the current

of air.
EXPERIMENT 20—

An interesting experiment giving sur-
prising results and having a simple ex-
planation can be performed by the use of
a spool and a visiting eard. (If no visit-
ing card is available, the ace from a poker
deck which you may have *‘up your sleeve,”
will do very well.) Place the card up
against the bottomn of the spool as in Fig.
16-A and the mouth against t e top of the
spool. Dlow vigoronsly and then let go
of the card. One would naturally expect
that blowing against the card would blow

A Glass Tube, Sealed at One End and Fllied

with Mercury, WIll Support a 30-inch Calumn

aof Mercury, Owing to Atmospheric Pres-

sure Acting Against a Vacuum, The Prin-
clple of the Barometer,

it away whereas actually the card stays
fast. close to the, bottom of the spool.
Sometimes, when the conditions are not

just right, the card slides off pe
to the direetion in whi

10 t in s k tt
the card’'s center and then into the hole in
the spool (care leing taken not to stick

endicular

it into the wood of the spuul), Fig. 16-B
shows diagramimatically what happens. The
air from the mouth passes down the hole

in the spool and ont along the upper sur-
face of the card. It is a well-known fact
that the pressure is greatest where the
speed is least and <ice versa. The air
underneath the ecard is practically still,
while that just above the card is in rapid
motion, and hence the pressure against the
card from beneath is greater than that
from above. Hence the card tends to get
as close to the spool as possible and does
not fall,

EXPERIMENT 21—

In the First Lesson we learned that at
any depth in a liquid there is a pressure
duc to the weight of the liquid above that
depth. We also learned that air has
weight and consequently we conclude that
the air (at the surface of the earth) has
pressure due to the weight of the air above
it. The higher up we go, the less air
there is above us and lience the pressure
is less. If one sucks in at the stemn of a
pipe (see Fig. 17) at the bowl of which
is stretched a piece of sheet elastic, the
pressure of the air above it pushes the
elastic down. Suction is not a mysterious
force: it is simply a removal of the air
from one side so that the pressure from

(£}

Posifion of ela:tw
~sheet wiife  Seckon)

out the ovr

Removing the Air WIithin a Pipe Bow! by
Sucking In Thru Stem Allows the Pressure
of the Alr to Push Elastic Dlafram Inward.

the other side can act without being op-
posed. Actually, when the air is entirely
removed from the pipe, the pressure above
the clastic sheet is fifteen pounds on cach
square inch: ie., the weight of the col-
umn of air from the earth's surface 1 the
end of the atmosphere on each squarc
inch of the earth’s surface is fifteen pounds.
A column of water thirty-three feet high
and one inch square weighs fifteen pounds
and a column of mercury thirty inches
high and the same area, weighs the same
{mercury weighs 13.6 times as much as
water).

EXPERIMENT 22—

Scal one end of a narrow tube having
a diameter of about one-quarter inch and
about fifty inches long. Fill the tube with
mercury and invert it carefully and place
the open end in a cup containing some
mercury. The mercury in the tube will
fall until the height of the mercury in the
tube is about thirty inches above the level
of the mercury in the cup. The same
level is kept no matter how long and how
wide the tube is. The air pressure on the
cup’s surface acts against the mercury ir
the cup and it is transmitted thra the mer-
cury to the open end of the tube. Since
the tube was filled with mercury and there
was o air at the scaled end, we get the
samme effeet as if air was there originally
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al i out; here 1>

1t ¢ merg a 1
of about thirl) inchnes 1f now the seal
is broken the air rushes in and the mer-
cury in the wbe falls into the cup. (¢

Fig. 18-.\.)
phere changes from place 1
from time to time.

o

The pressure of the atmos
place anc
It is, therefore, im

If You Blow Down Thru the Spool the Card
Sticks to the Spool. Contrary to General
Oplinlon.

portant to measure the exact pressure at
each locality, It is possible to dectermine
one’s height above sea level by the read-
ing of the baromcier. Also the readings
of the barometer show how the weather
conditions are. The barometer is nothing
but an instrument to measure the pressure
of the atmosphere. Obviously our Fig
18-\ represents a crude barometer. |Its
great disadvantage is that when carried
about from place to place one is likely t
spill the mereury. An improved form is
shown in Fig. 18-B. The same tube used
in A is sealed again, bent at the open end
and filled with mercury. The air pressure
acting at the open end supports a column
in the closed end, so that th height in the
closed section is thirty inches above the
level in the open end. In the commercial
form a seale (vard stick) attached so
that one can read the levels directly. This
form can be carried about more freely
without danger of spilling the mercury buz
is nevertheless cumbersome and inconven-
ient. The aueroid barometer is much more
compact (it can be had even as small as
an ordinary alarm clock). Instead of mer-
cury to be acted upon. this instrument em-
ploys a diafram which is moved in and
out by the atmospheric pressure just as the

A Simple Alr Thermometer—Utiilzes the Ex-
pansion of Alr on Heating to Vary the Helght
of a water Column,

sheet elastic was in experiment 21, The

motion of the diaframn is magnified hy a

vstem of levers and is communicated to
(Continned on page 47)
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B Wireless Telegre_lphy*

By E. B. PILLSBURY

General Superintendent, Marconi Wireless Telegraph Company of America, New York

HE history of wirecless telegraphy
repeats once more the old story
that is so often connected with
great inventions. The world be-
ing possest of a new scientific
principle, many minds in many parts of the
world are simultaneouslv bent upon its
practical application, with the result thar
the fundamental principle finds embodi-
ment in various methods of accomplishing
a similar purpose. The startling nature
of the discovery of electric waves was
bound to give rise to unprecedented activity
in the field of experimental investigation,
and such experiments as were particularly
successful were bound to prompt investi-
gators to seek patent protection on their
modifications, and this in turn gave rise to
several systems of radio-telegraphy.

A voluminous list of names conld be giv-
en of those who have contributed to the
advancement of radio-telegraphy in regard
to both theory and practise. Among the
best-known American investigators are Fes-
senden. Shoemaker, de Forest. Clark, Stone
and Massie. Each of these men tas devised
a svstem which bears his name. In Eng-
land the work has been carried on by men

of such unqualified dis-

tinction as Lodge, Alex-
ander. Muirhead, Flem-
ing, Thomson and Ruth-
erford, Slaby, Arco and
Braun are the names best
known in Germany. The
French are represented
by  Ducretet, Branly,
Rochefort and Tissot, be-
sides other men of lesser
fame. Italy has contrib-
uted largely to the sub-
ject, prncipally thru
Marconi, Bellini, Tossi
and Righi. Denmark is
represented by Poulsen.
Spain, Auwustria, Bel-
gum and Argentina have
all produced svstems
which have been morc or
less used in iheir respect-
ive countries. The Jap-
anese have also devised a
system that successfully
stood the test of service
in the Russo-Japanese
War.

— L&

LI =
. il
—

The development of
the art in the various

countries has been car-
ried on largely by repre-
sentative  investigators,
and in many instances
the governments have
adonted a system ex-
ploited by their subjects.
The United States gov-
ernment, however, has
experimented with most
of the prominent systems
offered, and. as a result,
the army and navy equip-
ments are comprised of
quite a variety of appa-
ratus of different inven-
tors.

Gigantic Oscillation Transformers and Tunlng iInductances In
Marconl Trans-oceanlc Wiretess Transmitting Station.

Wireless _ telegraphy
was the subject of ear-
nest experimentation as
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Interesting View of a Bank of Hligh-speed, Automatic Sending
Keys and Bus-bar Connectlons in a Typlcal High-power Marconl

Radio Station.

early as 1838, but, as far as the public mind
is concerned, the science began when Mar-
coni seut his first message across the At-
lantic from Cornwall to Newfoundland in
1902. This wonderful accomplishment had
so much of the spectacular element in it
that wireless telegraphy and Marconi be-
came famous at once and, measured by re-
sults, he has eclipsed all other inventors.

Marconi first interested himself in the
problem of wireless telegraphy in 1893, In
the following year he took out the first pat-
ent ever granted in England for a practical
system of wireless telegraphy by the use of
clectric waves. In 1897 he successfully
communicated across Bristol Channel, a
distance of nine miles. At the invitation of
the Italian government. Nr. Marconi sub-
sequently went to Spezia, where his system
was put to practical test on board two It-
alian battleships, .\ stalion was erected on

“International Cable Register Supplement.
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land, and the ships were kept in constant
tclr.;.,rapluc communication with the shore
up to a distance of twelve niles. Return-
ing to England he made further c.\pen-
ments and succeeded 1n commumcating be-

THE ELECTRICAL EXPERIMENTER

sea-going vessels has been recognized by
all nations, the United States law requiring
two licensed operators on any ship carry-
ing hity or miore persons and sailing be-
tween ports 200 or more miles apart. It 1s
estimated that upward of 3000

e —
u

ships are now equipt, and a
large nuinber of freighters car-
ry wircless for their own pro-
tection, altho not required to
do so by law. I[n ffteen years
wireless has placed 1o its cred-
it the saving of thousands of
lives and property valued at
several millions of dollars. [t
is an inestimable boon to man-
kind that we can go to sea with
the knowledge that we are kept
in touch with home and can
summnon aid in case of disaster
by neans of the S. O. S. signal.

Radio-telegraphy is a most
potent factor for naval, mili-
tary and airship use in the pres-
ent war. On July 30, 1914,
five days before the actual dec-
laration of war, the English
fleet, which had just left Port-

land, was recalled by wire-
less; and on August 4, 1914,
Germany fAung around the

world on its chain of wirelcss
stations this vital message to
its mercantile marine: “War
declared on England; make as
quickly as youn can for neutrat
port.” This first dispatch un-
questionably saved Germany
many millions of dollars of
property and secured for pos-
sible future use a fleet of pas-
senger and cargo boats which
may yet play a great part in
her recovery fromn war's rav-

ages. .
As long distance wireless
rang up the curtain on the

grealest war the world has yet
witnessed, so it has continued
to play a great part therein.
One oI the most striking points
in connection with wireless,
which has been developed by

Looking Up One of the Towering 450-Foot Tubuifar Steei
Masts, Which Support the Immense Aerials Used to Bridqe

the Ocean-wlide Signallng Spans.

tween Salisbury and Bath, a distance of
thirty-four miles.

Mt Marconi came to the United States
in 1899, in connection with the America
yacht cup race between Columbie and
Shamrock i, In the same year a number
of ships of the Pritish navy were equipt
with his apparatus. [Early in 1901 tele-
graphic communication was established be-
tween two points more than 250 miles dis-
tant. In lebruary, 1902, he received, on
hoard the steamship Pln'ladr!['hia, in the
presence of the ship's officers, good nes-
sages on a recording tape when at a dis-
tance of over 1.500 miles from the trans-
mitting station. In December, 1902, he es-
tablisht a station at Cape lireton for trans-
atlantic service. and maintained communi-
cation with the Cornwall station at Poldhu,
transmitting  inaugural messages to the
King of EKngland and the King of Ttaly,
the London Times and others. A year
later. during the voyage of the stcamer
Lucania, Mr. Marconi maintained cominu-
nication hetween the ship and the Marconi
slation at Glace Bay, in Cape Breton, and
Poldhu, in England. and a ncwspaper was
publishit and issned daily to each passenger.
A powerful station at Clifden, on the west
ceast of Ircland, was opened early in 1907,
by means of which public communication
across the Atlantic was establisht, which
has heen maintained cver since.

The importance of wireless equipment of

the war, is that public attention
has been directed upon it as
never before. owing to the fact
that so much of the official cornmunications,
particularly German information, has been
brought to the notice of newspaper readers
thru this medium. owing to obstruction of
the German cables.

27

Onc of the objections made against wire-
les tc]egraphy 15 In rrgard 10 the possi-
bility of interierence between various sta-
tions and the conrusion likely to arise when
a nunber of stations are sunultancously
operated n the vicinity of one another
Aliho this coniusion does rarely arise in
practise with proper up-to-date stations and
apparatus, yet even with the old instrumnents
when it did occur it was not by any means
such a serions matter as generally appeared
1o the imagination of the public. In moust
cuuntries the operation of wireless tele-
graph stations in regard to ship and shore
cominunication is subject to judicious rules
tending to prevent mutval interference. It
15 well known that without proper organi-
zation and discipline, scrious difficultics
due to interference would occur with the
great majority of ordinary land wire tele-
graphs which work several offices by means
uf a single wire. In the case of wireless
telegraplhy it is oiten an advantage that any
station should be able to pick up a mes-
sage which may not be actually addrest to
it, as, for instance, in the case of a ship in
distress calling for assistance. The most
practical method oi isolating any particular
receiver 50 as to make it sensitive only to
signals comning from a certain station lies in
the principles of resonance; that is, to tune
the sending and receiving circuits in exact
correspondence,

When the war broke out a German com-
pany had high-power stations in commu-
nication between Sayville, L.I., and Nauen.
Prussia (3,262 miles), and between Tuck-
erton, N.J.,, and Eilvese, Prussia (3,383
miles). In order to protect our neutrality
the American government took over these
stations and is now operating them in the
interests of the owners.

The government has erected a high-power
station at Arlington, within sight of the
Capitol at Washington, with a radius of
3000 miles under ordinary conditions. [t
represents the first step of the Navy toward
the establishiment of a great chain of high-
power wireless stations to girdle the earth
and bring the Navy Department into direct
comnmunication with the fleet thruout the
length and breadth of the seas. Unless a
war vessel be in the Arctic, Antarctic or
Indian Oceans, it will be at all tines with-
in the range ot one of the seven contempla-
ted stations. the other six of which are to
be located at San Francisco, Honolulu, Ala-
nila. Guam, Panama and Samoa.

From the Arlington station messages can
be sent to vessels stationed beyond the

(Continued on page 77)

500-horsepower Steam Turblnes and Generators In Marconl Trans-oceanlc Radlo Statlon.
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San Diego—Largest Radio Station in U. S.

By J. BASSETT

station at San Diego, Calif, has just
been completed and officially put n
It

rI'\ HE new $300000 wireless telegraph

commission January 26, 1917. is the

largest and mnost poweriul radio station in
It 13 capable of
Messages

the western hemisphere.
flashing messages 12,000 miles.

View Above Shows Mission Style

U, S. Radio Statlon, San Dilego, Cal.

Operating
Building and Fan-Tall Lead-in at Powerful New

three 100 kilowatt transiormers
pounds each.

Establishment of a distant control sys-
tem will enable operators at any naval ra-
dio station on the Pacific Coast from Point
Loma to Alaska to operate its sending in-
struments. This is accomplisht by a svs-
tem of land telegraph lines. The
radia apparatus is what is known
as the Federal Poulsen arc trans-
mitter and was manufactured by
the Federal Telegraph Co,, of
San Francisco. The Poulsen arc
employs a direct current arc of
600 to 1,000 volts, burning in a
closed chamber of hydrogen, the
terminals being placed at right
angles in a powerful magnetic

2,800

£
TIATN
Sy

At Right:—Looking Up One of the Gigantic 600-
Foot Latticed Steel San Diego Wireless Towers.

Below:—Concrete and Porcelain Base Support

for Insulating the Steel Tower Legs.

from the British high seas fleet cruising
in the North Sea, from the high powered
German plant at Berlin and from Aus-
tralia have been intercepted thus far.

The three 600 foor aerial towers form

a triangle. They contain one million
pounds of fabricated steel and are the
largest radio towers in the worid. The
towers are triangular in section, 130 feet
in width at the base and eight feet at the
apex. They are placed 1,100 feet apart.
Porcelain insulators imbedded in concrete
form the base of each leg of the towers.

The receiving room is absolutely sotnd
proof. the walls and floor being padded
with asbestos. There are fonr distinct
and complete controlling sets installed in
the rcceiving room. enabling any one of
the four operators or all four at once to
send and recenve messages,

The acrial or antennae weigh 16 tons
and has a sag between towers oi 100 feet.
The aerial is twice as large as that strung
from the Fiffel Tower in Paris. The
helix is 14 feet in diameter and 11 feet
in height or 9 feet higher than the helix
used in ordinary naval and commercial
stations.

The generator weighs 60 tons and the

field. Electric current for the
radio set is furnished by a 200
kilowatt—1,000 volt direct cur-
rent generator, driven by a 300
horsepower 2,200 volt 60 cycle in-
duction motor.

Six buildings costing $39,390,
in mission style architecture,
form the quarters for those on
duty. Here we find a large, airy
dormitory, gymnasium and well-
furnished library.

A silver plated telegraph key was pre.
<ented to Commander Hooper aiter he ad
dispatched the first message. The fol-
lowing inscription was on the key: “High
Power Radio Service, First Message,
Com'd'r S. C. Hooper, Jan. 1917, 3an Die-
go” At exactly 1102 January 26. 1917,
Commander Hooper called the station at
Arlington and sent_this message from the
Mayor oi San Diego 1o oSecretary J.
Lraniels : ]

“Is behalf of the citizens of San Dicgo
I haze the honor of cxtending fo you the
scason’s grectings and their good cvishes
and congratulate vou upon the completion
at San Diecgo of the world’s most poiwer-
ful radio station. Spacc has been com-
pletely annihilated and the Atiantic and
Pacific seaboards ar¢ as one.”

Arlington acknowledged the message at
11.05 oclock. It was immediately trans-
mitted by telephone to Secretary Daniels.
His reply was returned at 11.18. It was
thus: I

“Yeur garectings and congratulations
much appreciated.  The navy departnicnt
rejoices with San Dicgo that the comple-
tion of the nezw radio station at San Diego
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places [l ashington in closcy touch with
the Pacific Coast and particularly with the
nagy's larger dewvclopment at San Dieygo.
it must be grotifying to California to
kuoze that the apparatus installed is the
product of @ California company.”

This was followed by a message from
Congressman Kettner. It was as follows:

“MWashington salutes San Dicgo, first port
of call by wircless. Fclicitations extcnded
thru you to people on compliction of the
greatest radio station in the United States
made possible by vour estecmed  friends,
Scerctary Daniels and Admiral Griffin”

It was answered by Howard Veeder.
vice-president of the Federal Telegraph
Co., as follows:

“Please accept the felicitation of the
Fedeval Telegraph Co. and mysecif person-
ally upon the successful opeuong of this
greal radio station, [t is a great plcasure
o our compaiy that the first cxample of
this most remarkable adevance in the ra-
dio art, which has been developed by us
in San Francisco should be installed in
San Dicgo, a sister city.”

The radio plant is located in a section
called Chollas Heights, ten miles from
the business center of San Diego, on an
elevation of land, reached by auto.

U.S. RADIO INSPECTORS USE

CODE MACHINE IN TESTING

APPLICANTS.
All applicants for U, S. Government

Radio Operator’'s License must pass a

test in receiving messages in the tele-

graphic code, ie, in the form of dots and
dashes. The accompanying illustration
shows a new complete automatic tele-
graphic code transmitter, known as_the

Omnigraph, complete with high-note buz-

ser and exciting batteries, which latter

are contained in the base of the cabinet.

The various discs, which are properly

notehed on their periferies to correspond

with the dots and dashes of the different

Jetters of the alphabet, are placed one

above the other on a rotatable drum or
plate. which is driven by a strong spring
motor provided with a suitable governor,
in order that the discs may be caused to
rotate at any desired speed.

The toothed disc makes contact with a
special light spring brush connected with
the high-note buzzer circuit. Thus, as the
dises slowly rotate, the buzzer circuit 1s
made and broken in accordance with the
long and short notches on the edges ot the
discs.

This instrument has been used for a
number of years by the government officials
in examining applicants for Radio Opera-
tor's License and has been found very sat-
isiactory. The messages may be signaled
with this apparatus at any Speed from 12

U. S.
Inspectors In Examining Applcants
for Operator’s License.

Automatlc Code Apparatus Used by
Radio

words up to 30 words. or more, per min-
ute, thus giving it 2 wide range of useful-
ness.

A large variety of code disc are available
and the mnachine may be set up to give dif-
ferent code combinations as often as de-
sired.
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WIRELESS OUTFIT ON MOVING
VAN TRACES MESSAGE,
After a search of threc months for an
amateur wircless operator who sent out
imsigned "S0S" messages in the neighbor-
hood of New York and caused great an-
noyance to the New York Navy
Yard and navy vessels the feder-
al authorities recently arrcsted
William F, kEckoff, sixteen years
old, who had a wircless station
on the roof of his home in

Brooklyn.

When the messages were first
heard there were reparts in ship-
ping circles of submarines operat-
ing near New York., After sev-
cral of these calls stations near-
by recoginized them as the work
of an amateur. The New York
Herald's wireless station worked
with the operators at the New
York Navy Yard in an efiort te
locate the station. The log at the
lerald's wireless station shows
that these distress messages were
sent at all hours of the night.
The mysterious operator used
the calls of the Navy Yard and
naval vessels.

Louis R. Krumm, chief radio
inspector of the Department of

Commerce, engaged a  moving L. Gamer, of Omaha, Neb. Note
van and installed in it a small Phonograph at Right of Photo;
wireless set which conld detect the Signals are Recorded on it
messages  within  the radinus of Upper RIight View Shows the
only a block. Operators had  Well Designed Antenna Used
traced the messages to Brooklyn, With the Apffa’:'e‘d“s Here llius-
and, with the moving van, Mr. - .

KRrumm went about Brooklyn un- I{é)\&%r I\llallgt;ht:—gu;‘s:fsIor\‘/ievlu_ooo1‘
til he arrived in front of the Coonter n:derAudfron Tanine KR
Court Street house. ductances. An Englneer's !dea of

It is alleged that Eckoff used
a United States code signal on
the night of Januarv twenty-first
last, sending an "SOS” call which
which was picked up by the [Ierald station
and relayed to t e super-dreadnought Ari-
zona at the New York yard.

Eckoff was arraigned before United
States Commissioner Louis Bick and ad-
mitted he had been sending messages, but
asserted that if he had used the United
States code he had done 1t innocently, for
he did not understand the code thoroly
enough to commit a nuisance.

The efficiency of such portabie radio sta-
tions has been markedly improved in re-
cent years by the advent of spiral aerials.

Above:—General
tremely
Radio Station Owned by Harvey

How an Amateur Station Should
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An Exceptional Amateur Radio Station

The accompanying photographs show the
long distance, undamped wave receiving

set owned by Harvey 1., Gamer, Electrical
Engineer of Omaha, Neb, with which the

View of Ex-

Efficient Experlmental

be Bullt.

German Stations QUI,
(Hanover), POZ,
(Nauen) and the Hono-

lnlu Station KHIL, are
easily heard.

Some of the stations in the United
States, \WWSL (Sayville), and cspecially

WGG (Tuckerton), when the Goldschmit
alternator is used, conmie in so loud that
the signals can be transmitted over the
telephione to any part of the city or vicin-
itv. Also wax phonograph records have
been made with a special recorder, as
shown in the photograph.

./’

1= ==,

e B e i i

I~
Uncle Sam's Radlo Inspectors Find It Difficult at Times to Accurately Locate and Run Down
Statlons which Disobey the Law, but a Radlo Set and Aerfal Erected Inslde an Auto Van
Helped t0 Solve One Problem,
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The amplitication feawure is obtained by
the use of inductances and capacity in the
wing it of an rdiotron, then a
further amplification with two ordinary

Andions and their respective coils and cir
cuits as well as a micro-phone arrangement
leading to the recording machine.

The large loose conpler was designed to
tune to wave lengths up to 15,000 mecters
when used with this particular aerial sys-
tem.

SECRETARY OF COMMERCE
SUSPENDS ISSUING OF LICENSES

Issuing of licenses for amateur wireless
apparatus was suspended on March twenty-
seventh by Sccretary Redfield.  Virtually
uone of the amateurs have sending equip-
ment, so the military and naval authorities
have not considered them a source of im-
mediate danger, but Mr. Redfield decided
that no more should be licensed for the
present., Sending wireless plants are under
the strictest possible surveillance now, and
if a state of war is declared cfiorts will he
made to locate apparatus of every descrip-
tion,

Many of the amateurs now licensed hy
the Goverument belong to the Navy radio
reserve and will be called upon to perform
certain dutics in war.

TO TEACH GIRLS WIRELESS

At a meeting of the National Special
Aid Society recently, a school offering a
course in wireless telegraphy for young
women was organized. Instruction will
De given at the society’s headquarters, 259
Fifth Avenue, New York City.

Miss Daisy Florence, chairman of the
new branch. urges that all voung women
who would like to take up this class of
work send in their applications. L T,
Ricak. a New York radio expert. has been
retained and will have entire charge of the
classes. This new department, the socicty
says, is the first of the kind.
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How the Audion Repeater Repeats

¥ A Twentieth Century Fairy Tale, Wherein the Mystery of the Audion Relay
Is Explained for the Benefit of Radio **Bugs™ of All Ages—From 9 to 90

QU all remember what you learned
at school about matter being made
up of molecules and maolecules
being made of atoms beyond which
matter is indivisible. That 1,
with a meat axe, you can divide a sub-
stance into small picces like hash: and with
a microscope and hair-splitting equipment
vou can divide a substane into pieces
smaller than the naked eye can distinguish;
after that by means of chemicals you can
separate molecules from cac’ other altho
you can't see them, even with a microscope ;
then with more chcinigals You can separate
the atome Eroms ecach other, but beyond
this no treatment has any effect; at least
that's what we learncd at school and that
effectually proves that there are no such
things as fairies ot daemons. )
But new eome our highhrows with an-
other story. Mind won, you don't have to
believe it, They say that atoms

it doesn’t matter, and we should worry.

1f while the daemons are bombarding
the shutter we should open the slats,
enough pebbles would go thru and strike
the plate to make a noise like a hailstorm
on a tin roof and the number that strike
the plate would be in proportion to the
amount the slats are opened. Therefore,
if the slats are opened and closed in time
with music it would be possible to play a

tune on the plate, and if each clectron

carried a little bit of electricity with it,
the cffect would be like a current from
the steptadder to the plate, and this cur-
rent would pulsate, increasing when the
slats are opened and decreasing when they
are closed,

This is just what happens in the vacuum
repeater bulb shown in Fig. 1. The filament
is heated red hot by the current from
battery “A." and at this temperature mil-

You all remember that unlike polarities
of electricity attract each other while like
polarities repel, and so if the gridicon is
made negative to the hlament the electrons
will be repelled by it and very Tew will
get thru between the slats; in fact, if the
slats are too close togcther po clectrons
at all will get thru to the glate, The ei-
fect would be the same as tho the zlats in
Fig. 2 were entirely closed.

It is generally known how the sound
waves produce clectrical pulsations in &
telephone line: and you have only 1o im-
agine these pulsations of carrent coming
to the induction coil “T" at the left side
of Fig. 1. These pulsationsd are, of course,
very weak because of the long line over
which they have traveled amil the purpose
of the repeater is to amplify or strengilien
these pulsations,

Now, while it takes com#ideralile power

to open and gloze the slats of

may be made o throse off par-
tieles like a =mall boy throwing
gravel at the passing trolley car,
only the kiddics do it veluntar-
ilv for the fun of the thing,
whereas the atoms must have
some provecstion; for example,
if they get gowd and haot they
commence ta throw gravel like
a terrier pup at a woodchuck
hole.

Now, all ordinary people
know how io take such talk as
this. It's just like Arabian
Nights and Dir. Cook stufl about
stones talking and mountains
splitting open, or i beautiful
stripes around the North Pole.
Nevertheless one of our cloister
experts will draw you a picture
like Fig. 1, to represent the in-
terior of a vacuumn bulb repeat-
er. and says that "F" is a fila-
ment, which is heated red hot
by the cleetric current from bat-
tery “A” and "P" is a plate
which is connected to the out-
going line. In the space be-

a window blind, especially if
you painted them yoursell lasi
spring, the operation ol the
electric  shutter 15  irictionless
and even the weak impulses ol
speech transmitted owver SO0
miles of line are =sufficieni 1o
give the desired resulis an that
as each increase or decrease of
current raises ar Jowers the
negative potential ol the grat-
ing "G,” more or less electrons
each with fis infinitesimal
charge of electricity get thtu
from the red-hot Glament to the
plate and give the exact same,
but much stronger, impulzes of
current from the plate ta the
induction coil at the right side
of the picture, and so ocut on
the line for amother S0 miles,
the amount of additional pep
put in the impulzcs, depending
n?} “the strength of the battery

Now you arg probably won-
dering why thiz apparalus s pal
in a glass casc. The resson 32

tween the filament and the plate
is the picce of picket fence
“G,” which is connected to the
incoming line, and this gridiron
is what puts the firc in amplifier.

To make the matter perfectly
clear, as a fairy tale should b,
look at Fig. 2, where instead of
a filament there is an iron step- n
ladder on which you can sec 2
lot of atoms, or daemons—it
doesn't matter which you call
them—and on the other side you
see the plate as in Fig. 1. Be-
tween these two is an ordinary
window blind with slats which
arc all operated together by the
usual center stick. Now, suppose

@

y /
Vocoum bult 8
rig. !

that the scheme “will only work
in a very good vacuum hecause
a clear space i3 mecessary for
the clectrons to travel m, You
must remember that everything,
even an invisibie gas, s com-
posed of atems, =0 il there was
air or any kind of gas in the
space betwcen the filament and
the plate, the electrons would
bump the atoms of the gas
while the daemons might put a
good many across, the number
would not Dbe constant from
minute to minute, depending on
how successful they were in
dodging the atoms and the re-
sult of this would be a jerky

ouvr

a strong electric current i~ past
thru the iron stepladder so that
it heats up like the filament in
Fig. 1, then each little daemon
gets as mad as a hen on a hot
griddle and hegins to throw
pebbles at the window shutter,
\What's that' Where do they get the peh-
bles? Say, tlus is a fairy story and you
must not ask foolish questions. Yord
Nelvin thought the atoms were made of
these pebbles or corpuscles, and that
these pehbles or corpuscles were, in fact,
electricity itself, hence the name electirons.
Tn othier words, matter is made of electricity
and eleetricity is imponderahle: therefore,
there is no matter, and if there is no matter,

Plate).

trical Device.

The Above lllustrations Heip to Make Clear In the Most Simple
Manner, the Action of the Audlon—That Mysterlous Radio-elec-
Considering the Top View, Just Imagine That the
Host of Daemons on the Ladder (the Filament) Start Throwing
Pebbles Thru the Movable Stats (the Grid) at the Target
How Do They Get the Pebbles?—Oh! Well—Read This

Remarkable Tale.

lions of corpuscles or ¢lectrons are thrown
off. The electric current is not necessary
to cause this; the same thing would hap-
pen if it were heated by a gas flame.
These electrons are considered to carry
charges of neaative electricity itself, Here
again we should worry, hecause the result
is the same. no matter what anvone thinks:
because a current actually does flow from
the filament to the plate
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current which would entirely
mask the telephonic pulsations,
Therefore, in order to obtain
the required accuracy of con-
trol of the rate at which the
electrons strike the plate, it is
necessary to pull out of the
space between the filament and the plate
every loose atom that it is physically pos-
sible to get hold of.

This is so important that our highbrows
have developed an extremely interesting
method of inducing daemons themselves tn
call the game when the space is cleared,
but that is another story to he told when
vou have recovered from this one—
“GEN

(the
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The lonic Radio System and Theory of Ionic Tuning”

HE physico-chemical science per-
jaaminz to the eleincatal constitu-
fion of matter and the relation of
fhe don to the organization of
matier daies lsck to the tune of
Thales of the so-called “early school of
lonic Phitosophers,” which came into exis-
tepee about six centuries $5.C, Thales, and

The Apparatus Used In lonlc Tuning of
Radlo Messages According to the Method of
Mr. Curtls, as Described Hereln.

the other scholars of this time. made little
real progress toward a scientific develop-
ment of the subject, altho in the light of
fecent discoveries many of their heretotore
seemingly crude experiments and theories
appear 1o have surprising significance.

f"or example, the ancient Alchemists of
this perpod made many attempts at “trans-
mmutation,™ that is, at converting basic met-
als such as lead into precious ietals such
as gold, and in connection with these ex-
pernnents they developed theories which,
wlile cantirely too vague to lead to useful
sonclusions, bear similarities to the modern
theories pertaining to the transinutation or
tran=formation of various radio-active com-
positions of matter into other commounds
having different fonic groupings. Iowev-
or, the sccrets pertaining to the part played
by ion: 1n the constitution of matter have
not, at least up to the present time, been
discavered and subjected to the use of man.

iMiring the past eleven years | have been
continually striving to fathom some of these
secrers and it is my present purpose to dis-
elivse e of the more important discoveries
which lias resulted from my investigations,
this particular discovery forming the ba-
4% uipmu- of my earlier patent applications.
Anil in order more clearly to set forth this
discovery 1 shall first describe some of my
experiments and the apparatus employed.

Thi hirst machine 1 built with the objecl
1 recording messages was completed in
I, It cousisted of an E, 1. Co. “Auto-
colierer” connected to a “Telimco-meter”
galvanometer with contacts on the needle.
Iinpulses received by the auto-coberer were
intended to deflect the needle and closc
relay contacts, but they did not do so and
this machine failed to operate. This was
an attempt to find a self-restoring colerer,
lmt, while the coherer was self-restoring,
it'was not sufficiently responsive to current
of the magnitude which | then employed

A later machine, completed Novemnber
25, 1916, and shown in the accompanying
Fhotograph. follows the same original idea
mt its special parts liave heen much more
highly developed. It receives perfectly the
time from \rlington at a distance of 200
miles, ticking it off clearly on a buszcr and
ficaking tape records of the same, but as yet

* Conyright 1917 by Roherts, Roherts and Cush.

man, Fxetusive rights ta Tue Frecrricar Experis
MEMTER.

By Otto E. Curtis

it is not quite fast enough to copy actual
commercial messages. It was originally de-
signed as a chenrically tuncd call-bell for a
wireless telephone, for which it works ex-
cellently. (This process of chemical tun-
g or lonic tuning will be explained fur-
ther omn.)

The apparatus illustrated in the photo-
graph is made up as follows: The device
shown in the upper left-hand corner is a
Multi-andi-fonc pocket wircless set.  The
wooden base in the lower left-hand corner
carries two of my ienic detectars construct-
ed as shown in IYig. 5, and as hereinafter
described, the one on the left comprising a
zincite crystal and the one on the right a
silicon crystal. The rectangular instruinent
in the center is a \Weston relay, which com-
prises an extremely sensitive galvanometer
having a very short needle which, when de-
flected, contacts with one of the platinun-
iridium points disposed on opposite sides of
the needle. The instrument on the right is
an E. 1. Co. polarized relay of 100 ohms
resistance which may be connected to an
indicating or recording or other device such
as a buzzer, tape recorder, motor, lamp or
explosive device,

In the accompanying figures, Fig. | shows
the circuit connections for the apparatus
shown in the photograph, the various instru-
ments being diagramnatically illustrated in
the figure in the same relative positions as
in the photograph for the sake of clear-
ness. The antenna 1 is connected to ground
2 thru the primary 3 of the Multi-audi-
fone set, the secondary 4, of which is ar-
ranged to be connected to the \Weston re-
lay by mcans of double throw switch 3
either thru detector 10 or thru detectors
7 and 8 When the switch 9 is to the left,

Assoclate Membher ot the Institute of Radio Engineers

7 and 8 being connected to the secondary
4 by leads which are not shoun. The cir-
cuit connections as existing when the switch
5 is in upper position, are shown in simpli-
fied form in I'ig. 2, reference to which may
be bad in following out the operation.

The atternating current of radio fre-
quency received by tlie open antenna circnit
1-3-2 is induced into the sccondary circuuit,
where it is rectified by the detector 10 and
conducted to the Weston relay 6. This pro-
duces a deflection of the retay 6 which in
tuen closes the local eircuit containing the
polarized relay 1l and source of em.i. 12,
This actuates relay 11, which closes the
circuit thru a second source of e.m.f. 13 and
the indicating, recording or power appa-
ratus 4. Py employing one of my im-
proved tonic detectors at 10, very feeble im-
pulses may be detected; and by employing
a series of relays in the manner described,
the feeble impulses may be magnified to any
desired extent, cach consecutive relay con-
trolling a heavier current so that the last
circuit 11-13-14 may comprise a power c¢ir-
cuit carrving current of any strength,

\When using the machine for lecture pur-
poses, with the sender in the same room
a “llertz" lineal resonator is used instead
of an aenal and ground, as shown in Fig.
3. This consists of two ¥4 inch brass rods
htted on adjacent ends with brass balls of
equal size and separated a short distance,
this distance bearing a dircet ratio to the
length of the spark gap of the sender. The
free ends of the rods are fitted with the
movable metallic plates 15. Moving these
plates together with the similar ones on the
oscillator of the spark gap tunes the sys-
tem. This “resonator” serves the same pur-
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Dlagram of Connections Used in the Curtls Scheme of lonic Tuning. Whereby It Becomes

Possible to Reallze the Highest Efficlency
Clalmed,

the zincite deteetar 7 is connected in cir-
cuit; when the switch 9 is to the right tle
silicon detector & is in circuit, the detectors
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In Radlo Transmisslon and Receptlon, It 1s
Besldes, 1t Enables the Operator to Record the Messages If Deslred.

pose as the “catch wires” used on the E. I
Co. "Telimco Coherer Set.”

The resonator,
(Continued on page 73
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Receiving Marconi 300

T is a widely known fact that the

Marconi  Wireless ‘Telegraph Com-

pany has in operation a number of 300

KW, spark stations, used for the

purpose of handling their enormous
traffic between different countries. The
stations oi this character which are active-
ly engaged. to my knowledge, in transact-
ing business at the present time, are: Clif-
den, Ircland; Glace Bay, Nova Scotia; Do-
linas, California; Koko Head. Hawaii, and
I‘unabashi. Japan,

The wave length used in transmission
ranges from 4,000 to 8,000 tneters, but
the most common is 6,100; this is used ex-
tensively at the Koko llead and Lolinas
stations.

In receiving the signals from these sta-
tions, any Audion receiver capable of at-
taining the wave length may be used, and
it tnay be well to state that the undamped
wave receiver described on page 573 of the
December issue of Tue ELectricar Ex-
PERIMEXTER has been used in this respect
with marked success. The writer wishes
to state. however, that since the publica-
tion of his article relative to this receiving
set, a fixt condenser of .005 m.f. has been
added to the circuit. This is hooked up
across the telephones and high potential
battery of the Audion, and by its use al-
lows the bulb filament to be burned at
a much lower brilliancy, and yet get strong
oscillations therefrom.

It is, of course, easily possible to receive
these stations on a crystal detector, but un-
less an extremely large antenna is avail-
able. this cannot be accomplished over any
great distance. It has been found by ex-
periment that a heterodynic action on the
incoming signals produces a remarkable
increase in audibility, therefore making it
feasible to incorporate the use of an os-
cillating Andion in this respect.

The series oi graphs shown in Fig. I
clearly illustrate the character of the mo-
mentary currents produced by a feebly
damped wave train, in the circuits of a
receiver during the process of heterodyn-
ing. In graph “A" we have the jeebly
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The Serles of Graphs Shown Above Serve to

{{lustrate the Character of the Momeéntary

Currents Produced by a Feebly Damped

Wave Train. in the Clrcuits of a Radlo

Receiver During theIPro.fess of "'Heterodyn-
ng.

damped wave train. such as is sent out by
the above mentioned high-powered stations.
In graph “B™ we have the local or Audion
oscillations. which are used in heterodyn-
ing the wave train of graph A" These
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K.W. Spark Stations with Oscillating Audion

By SAMUEL CURTIS, Jr.

Audion oscillations are tuned to a fre-
quency either ligher or lozer than that of
the incoming wave, so that an audible note
is obtained in the telephones. In graph “C”
we have an iltustration of the current pro-
duced aiter "A"” and “B" have coincided
with, or heterodyned each otlier. In graph
‘D” is shown the resultant current after
it has been rectified. It should be under-
stood that the tone of this current in the
telephones is proportionate to the difference
in frequency of the incoming wave, and the
Audion oscillations; for instance, a wave
length of 6000 meters would have a fre-
quency of 50,000 cycles. In order to get
an audible note of 3500 cycle pitch, we
would have to have an Audion frequency
or either 49,300 or 50,500 cycles. This 1s
assuniing that we are heterodyning an un-
darnped wave. Of course when a damped
wave is heterodyned it cannot be expected
that a pure note will be obtained, owing to
its irregular form. In actual practise the
note obtained in heterodyning the Mar-
coni signals is very near the same as that
obtained by using a crystal, only a little
distorted.

The beauty of the use of the heterodyne
reveals itself in an astonishing increase
in the amplitude of the telephonic current,
as illustrated in sketch No. 2. It can be
seen by observation of this sketch that the
mere rectification of a wave train does not
in any way amplify it. Now, if the same
wave train is heterodyned, an increase
in amplitude similar to that illustrated in
sketch No. 2 is obtained. The reason for
this is best explained by the fact that in
the mere rectihication of a damped wave
train, only the first few oscillations are
utilized, and the rest of the energy is hope-
lessly wasted. In subjecting a feebly dampt
wave train to heterodynic action practi-
cally all of the energy is utilized, mani-
festing itself in an enormous increase of
audibility. To those who are more or less
familiar with the action of the heterodyne,
this brief explanation will suffice, but to go
into a detailed description thereof would be
out of the scope of this article.

It might be of interest for the reader
to know that at the present time, at a cer-
tain experimental station on the Atlantic
Coast, signals are being received daily
from the Marconi station at Koko Head,
Hawaii. The receiver used is of the type
described in the December issue of this
journal with the single exception that an
Electron Relay is used instead of the usual
spheric Audion bulb for producing the os-
cillations. Glace Bay. Nova Scotia, comes
in with remarkable audibility, while Boli-
nas, California, is read nearly as loud. The
stations at Clifden, lreland, and Funabashi,
Japan, have not as vet been pickt up. but it
is_expected that in the near future Cliiden
wilt be capied, as this station is not nearly
as far distant as Koko Head, who is read
in the daytime in good weather. The
aerial used at the above mentioned sta-
tion has a natural period of 276 meters,
and is none too elaborate.

The results made possible by the oscil-
lating Audion in receiving dampt waves are
not however confined to such long waves
as are used by the Marconi stations. With
careful adjustments and the nse of low
resistanced inductances, an Audion can
be inade to oscillate on 200 meters or less,
depending of course upon the skill and
perseverance of the operator.

No one can fully appreciate the efficiency
of such a method of reception until he has
actually used it himself. At the present
time there are a number of Regeneratioe
receivers on the market. These instru-
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ments are without a doubt the peer of #ry=
thing in their line, but for many eXpETi-
menters the price of such an outft is pro-
hibitively high, and the chances are they
have to do without. One advantage, haw-
ever, is that these receivers are not so in-
tricately designed as to make it impassibile

\

@ 7.2

Graph lHiustrating the Marked Increage In

the Amplitude of Recsived Radiy 5 nalg

Due to “Heterodyning™ by Mesng o ihe
Cscillating Audigsn,

for the experimenter to make one for him-
self. This is being dome with Rreal suc-
cess by a large number of amateurs thri-
out the country. ! the reader cares to
take the trouble to consult page 573 of the
December issue of this magazine, he will
see a neat little regenerative hook-up
given in set “B” of the diagram on that
page. et “A" is used for long waves,
and set “B” for waves fram 200 to 2,300
meters, '

[ are informed by My, Curliz that in
some tests conducted fn the laboratories
o7 the General Electriv Co., of Seheneela-
dy, Dr. White has suceéevded in making an
Audion oscillate (heteradyne action) on a
wave length as low as Vi wirter. OFf cowrse
this requircs some clabargte fuwisg ond
coen more claborate apparatiiz—Ed.

RADIO EXHIBIT AT NEW YORK
AERO sHOW,

At the recent Aeromautical Esxposition
held in New York City, serions considera-
tion was given to radin equipments far
acroplanes and ballonnd, A large =pace
was set aside for the exhibition of diferei
types of sets, such as are used mow in the
European countries for directing the artil-
lery from aeroplanes, for inter ering with
stations and for long diztance communica-
tion to be used by ohservers. Madels of
the different types of wircless quIpments
using direct and alternafing current gener-
ated by small dynamas which get their
power from the air by means of a =mall
propeller were shown.  The Marconi Com-
pany was invited to exhibil the set which
was recently purcliased v the MNavy De-
partment  for hydroaeroplangs.  This fn-
strument has one KW capacity and §t is
stated that up to 300 miles will e ohiained.
That is to say. the aeroplamne can signal for
a radius of 300 miles. The total inzmalla-
tion will come within 100 pounds. (ither
sets made by the Sperry Gyroscope Ciurie
pany, De Forest Radio Telephone & Tele-
graph Company: William Dubilier, Wire-
less Specialty .-\[{ aratus Company, Cutting
& Washington, _?anhattan Electric Supply
Company and Mr. A. B. Cole. The wire-
less operators were supplicd by the East
Side Y.M.C.A, under the direction of M.
Boehm.
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THE ELECTRICAL EXPERIMENTER

Distributed Capacity and Its Effect

ISTRIBUTED capacity may be
defined as the capacity existing
hetween turns of a helical coil.
It may also exist in straight con-
ductors where the electrostatic
capacity is between the conductor and the

Theoreticat Relation of Distributed Capacity

to inductance Colls. The Effect Is the Same

As If a Number of Small Condensers Were
Connected Across the Turns on the Coll.

carth, or between two adjacent conductors.
1t can be shown by actual experiment
that a difference of potential exists be-
tween adjacent turns. This potential dif-
ference creates an electrostatic field and
energy is stored between the conductors.

A condenser is a device which stores
electrostatic capacity. It is evident there-
fore that a condenser is formed, the plates
of which are the adjacent condnctor turns.
The capacity is stored in the space between
each turn of the coil and over all oi the
turns, therefore the capacity is distributed
over the entire conductor.

Referring to Fig. 1, it will be seen how
distributed capacity is related to coils. In-
creasing the length of the coil, increases the
distributed capacity as it is seen that the
number of condensers are increased. Since
increasing the number of condensers in
parallel increased the capacity, therefore
we may consider all the parallel condensers
as onc large capacity shunted across the
inductance, as indicated in Fig. 2.

When capacity and inductance are lLinked
in a circuit we have an oscillatory circuit,
and the period of vibration of such a sys-
tem is directly proportional to the square
root of the product of the indnctance and
capacity multiplied by a constant. Ex-
pressing the above in an algebraic form
we have:

1
"Tvxe

Here # = period of vibration of the sys-
tem. The wave length of the above cur-
rent is,

(1)

A=S59.6 N[ F @

AXis orcorf

Representing the Relation of Dlstributed

Capacity In a Coll (Flg. 2) and the Voltage

and Current Dlstrlli__l.nltlor:;)ln Inductanee Colls
9. 3).

where L and C are the inductance and ca-
pacity.
It is evident therefore that since the coil

By SAMUEL COHEN

has distributed capacity that the coil is an
oscillatory circuit in itself, and it was found
by actual experiment that when properly
excited by a high irequency current, it will
oscillate, the period of which depends upon
the magnitude of the units oi inductance
and capacity.

The true wave length of a circuit con-

* taining a large inductance and shunted with

a eapacity is not the smne when calculated
with formula (2) but the exact wave
lengths will be as exprest in the follow-
ing relation:

A=506VvL(C ¥Ca (&)

Where C is the capacity of the shunted
condenser and to it we add the distributed
capacity of the c¢oil Cx. Solving for Cx
we have:

_A-LC .
S5= (5v.0)2L “)

Calling the total capacity Ct equation (4)
becomes:

A? .
Co=GogL %

It has also been found by actual experi-
inent that whenever a large coil was ex-
cited by radio frequency current it will

Flg. 5,

Loose Couplers Which Has Proven Very

Effective in Reduclng Distributed Capacity
In the Windings.

Dead-end Eliminatlon Switch for

oscillate in 1ts own period just the same
as a coil shunted with a condenser and
excited. The current and voltage relation
of this coil is exactly the same as for a
Iertz oscillator, where the current value
15 a maximmn at 1ts center and niinimum
at the ends, while the voltage is maximum
at the ends and minimum at the center.
Fig. 3 shows grafically this relation of the
coil.

The hest mecans for determining the dis-
tributed capacity is by aetual measurement.
The essential instruments necessary for this
kind of work are calibrated inductance and
capacity which may be obtained from a
wave meter, a high frequency buzzer and
an additional condenser. The instruments
are connected as indicated in Fig. 4. The
coil, whose distributed capacity is to be de-
terminced. is placed in a single loop of wire
I.. Fig. 4. which is cxcited by the huzzer
Placing the wave meter inductance L, near
the excited circuit the condenser C, is
turned for indicating resonance. \When the
point of resonance is obtained the period
of vibration of both circnits are the same
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T =T. Substituting the obscerved values
in the equation,
ci=L 0}

Arrangement of Apparatus
the Distributed Capacity In a Coll. A Buzzer
Serves for Exclitation of the Coll Under
Measurement, Whille a Wave Meter Is Used
to Ascertain the Wave Length of the Coil.

for Measuring

Where L,—the inductance of wave meter
coil in centimeters.

C. = capacity of condenser at point

) of resonance in m.f{.

., = inductance of coil, the distri-
buted capacity of which ic
to be found.

It is advisable beforc starting to meas-
ure the distributed capacity of a coil, to
determine before-hand the magnitude of
the figures so as to enable us to procure
approximately the proper indnctances and
capacity in the wave meter circnit. It can
either be found by judging it from expe-
rience or else by actually calcnlating its
value. An approximate formula has been
derived by Drude for the calculation of the,
distribnted capacity as follows:

e

r?

. 2 +-l_’.+ hz
Cd=2K e i (6)
1044 5+ 30

Where “h4” and “r” are the length and
radius of the coil respectively. The con-
stant A is obtained iromn the following
table, which is for air core coils,

hfor K h/2r K
6 1.81 08 1.10
5 1.64 06 107
4 1.74 04 94
3 1.37 0.2 69
2 126 0.1 49
1 L2 005 28

Having determined the distributed ca-
pacity of a coil. what are we going to do
with this? The only thing that we are
trying to do with it is to decrease its
value in the coil as much as possible. There
are several methods of decreasing the so-
called dead-cnd effects in radio coils. The

Radlo fnductances Have Thelr Dlstributed
Capacity Reduced by Winding the Coils In
Groups, WIith a Space Between.

hest and meost practical way is to discon-
nect the portion of the winding which is
not in wse and this is what may be ac-
complished by employing a special switch
arrangement on the coil. .\ highly ingen-
ious switch which serves the purpose very
nicely was deseribed in the "Quesiion Box”

(Continued on page 63)
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A “WIRELESS” AUTO RADIATOR
EMBLEM FOR AUTOS.

The base of this nifty and appropriate
auto emblem is made from an irreguiar
shaped piece of wood, %4 mnch thick and
about 8 inches long, by 3% inches wide at
the hroadest end. The rocky effect is ob-

r 7 1 Push button

244 Gomaet orer \
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Something New in a “‘“‘“Wireless' Radiator

Emblem for Radlo Enthusiasts Who Own

a Car. By Pushing a Button on the Dash,

Sparks Are Caused to Jump a Small Gap
Inside the Miniature House.

tained by mixing thin glue and plaster of
paris and water to a thick paste and mould-
ing it on the base, which has several quar-
ter inch holes bored throngh it, to give the
plaster a secure foundation. Papier-maché
is very good for the purpose or the base
can very wcll be moulded from white metal
or lead and afterward painted. The radio
masts and connections will then, of course,
have to be especially well insulated. The
coil and condenser must be kept close to
the spark gap.

One of the masts is 8 inches long and
the other 4 inches long, made of 3/16 inch
brass or steel. The longer one is sunk
into the plaster about two inches and the
shorter one abont L inch. The spreaders,
¥4 by 214 inches, are equally divided for
the four wires which are of No. 24 bare
copper. The lead in rattail is soldered to
the middile of the aerial. The insulators
are tiny drops of black sealing wax mould-
ed in ball fashion about the wire.

Ropes of fine fish line and guys of silk
cord are put on, also a station constructed
of cardboard is placed at the base of the

i

Push dutlon

Sor ca//\l

¥

S

| {
&loss” cond

—

Q)

Clreults of MiInlature Radlo System Used as
Radiator Decoration for Autos. Be Sure to
Show Your Credentials to the Viilage “Con-
stabile," or By Heck, He May Take You for
a ‘'Spy,”” with a Consarned. New-fangled
“Wlreless.”” Yessiree.

taller pole. The whole, except the aerial.
is given two coats of cnamel, the poles
being white and the ground and rocks of
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A Study of the Law of Response of the
Silicon Detector

receiver designed by E. Merritt for

nse with short electric waves, and
reported upon at the meeting of the Physi-
cal Society, February 27, 19135, showed cer-
tain peculiarities which made desirable a
further study of the device. The investi-
gation described in the following paper by
Louise S, McDowell and Frances G. Wick
in the Physical Revicw, includes, first, a
study of the receiving device and the condi-
tions under which it can be used to best
advantage, and, secondly, a study of the
law of response of the silicon detector with
a variation ip the energy of the incident
wave produced by the rotation of a screen
of parallel wires.

The oscillator, receiver and screen were
arranged as shown in diagram. The oscil-
lator & consisted of a small spark gap in
kerosene, extended by twa straight alumi-
num wires 'l to a length of 51 em., and
connected thru water resistances, HH to
the secondary of a sinall automobxle indue-
tion <¢oil, K, using about 6 volts. The
water resistances introduced served to
damp any oscillations from the coil which
might have produced disturbances.

The receiver consisted of a silicon detec-
tor, D, in series with a paper telephone con-
denser, C, of 1 mfd. capacity, and with a
loop of wire, AR. The connections to this
loop were made bv mercury cups, 3. A
sensitive galvanometer, Gal., Leeds & North-
rup type H, was shunted aronnd the con-
denser. An aluminuin rod, OP, acting as
a resonator, was: supported parallel and
close to the outer wire of the loop. The
length of the resonator was 44.5 <., giv-
ing the maximumn response to the wave-
length used, about 100 cin.

Between the receiver and the oscillator
and parallel to them was placed a screen,
EF, which could be rotated thru known
angles. It cousisted of iron wires stretched
parallel to each other about 3 cm. apart,
upon a wooden frame 2 metres square, An
additional fixt screen of tin and wire net-
ting, Y4B, 3 metres high and 4 inetres
broad, comnpletely divided the room, except
for an opening, (B, left in the center. The
rotating screen was placed close to this
opening, on the side toward the receiver,
at distances varying from 5 cm. to 10 cmn.
for different sets of observations.

Merritt, in his experiments with the re-
ceiving device, had noted that when the
sCreen was placed with its wires parallel tg
the osciliator, the position which should
allow no transmission, there was still con-
siderable effect upon the reCeivcr. amount-

T HE special forin of silicon detector

green and gray respectively. The copper
wires are lacquered after heing polished.
Two heavily insulated wires (secondary
cable) are then run up thru the hood
of the car from a spark coil and condenser,
which arc operated from a push button on
the dash or wheel, the same as a horn is
controlled. These wires are connected to
a brass wire sparkl gap of about 4 inch.
whicl: has been previously moulded into
the plaster and which the station bnilding
conceals. If an ordinary ignition coil is
used, then a suitable condenser may De
formed of about fpur 4x5 glass plates,
coated on both sides with tinfoil leaves 1
inch smaller all around. Connect as shown
in cut,

The rest is easily imagined. The sur-
prise at the sight of the tiny flashing win-
dows and the crash of the spark gap is
bound to command attention from anvone.
Tryv it bovs and see if I'm right.

Contributed by 1LES GLEIM.
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ing at the least to about one-fifth of the
maximum effect, when the wires were verti-
cal (the position for complete transmis-
sion). The cause of this residual effect
was unknown. He observed, also, that
as the wire screen was rotated thru 360
deg. there was a variation in the response
in the different quadrants. Early in the
present cxperimental work it was found
that when the resonator OP, Fig. 1, was
removed the receiving apparatus still re-
sponded, although weakly, to waves from
the oscillator, The receiver was then
studied in order to discover what changes
in the design would affect the response
without the resonator, and how it could be
reduced to the minimum consistént with
sensitiveness of ‘the receiver as a whole;
also to discover the cause of the residual
effect when the screen was in the position
of no transmission. Experiments were
made with the plane of the receiver both
vertical and horizontal.

Recelver in the Vertical Plane,

The receiver was mounted on a T-shaped
board and suspended by rubber bands from
a cross-bar rigidly fastened to the ceiling,
To prevent reflections, practically all re-
movable metal was taken from the room
and from the adjoining rooms. To re-
duce any diffidulties arising from rseflections
from surrounding meta) objects, the room
was coinpletely dinded cross-wise by the
fixt screen described above, and tlic ro-
tating screen was placed in front of the

Minlature Radlo Transmlitter and Receptor,

With Screen E-F interposed Between Them

and By Which Means the Law of Response
of the Sllicor Detector Was Studied.

opening. The residual effect was then
found to be considerably reduced.

The screen was then rotated thru
360 deg. and readings were taken every
20 deg. both with and without the resona-
tor. Fromn the observations made three
curves were plotted, in which the ordinates
were galvanometer deflections and the ab-
scissae the angles between the parallel
wires of the rotating screen and the ver-
tical.

The curve obtained with the resonator
had a maxiinum at 15 deg. and a minimum
at 100 deg., whereas without the resonator
four maxima at the 45 deg. positions were
ohtained. Curves taken out of doors were
similar in form to those obtained indoors.

To determine the effect of the design of
the receiver upon the response without the
resonator, series of observations were made
with loops of various shapes and sizes. To
get the effect upon the loop alone, the re-
ceiver was screened by a tin cyvlinder up
to the mercury cups M), To test the re-
sponse to the vertical and horizontal com-

(Continwed on page 74)
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AUXILIARY FEELAY BREAK FOR
COHERERS.

While the coherer is used but little in
modern radio receiving  sets, still, it s
quite invaluable in making wireless demon-
strations at lectures and for other radio
comtrol experiments.

Cine ot the principal troubles develop-

iz in the operation of the filings coherer
is that, 1t 1s so cxtremely sensitive to cvery
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An Auxlll"zry Contact Fitted on the Relay
of a Coherer Set Serves to Cut Off Local
Oscillations from the Coherer,

little serk discharge in its immediate
ncigh!mrhnﬂﬂ and it is invariably found
that the jzparking at the relay comtacts or
at the decolicrer contacts, will set up oscil-
].l.lul.s whirel will pass "Llong the connect-
ing wircs of the caherer curcunt and tend
to ack on it the same as an incoming wire-
less wave

Thas lr-::uuhh' 1 Overcome to a great ox-
tenit by shuniing the relay and decoherer
contacts [with lagh resisiances, of the or-
der of 2000 to 4,000 alms (\\Ollnd non-
indisetively ), @il alsn by the insertion of
choke eails in the lead wires between the
coherer and main relay,

Hawever, there iz anather scheme, not
i) weli-kaown, poerhaps, and which works
very davarably indeed with the ahove pur-
pns¢ i mind. This consists of an auxil-
iary coitdct on the relay or decoh«.rer,
which so|functions that the coherer cir-
et |5 opencd as the relay or decoherer
circuit “hireaks,” and thus the possibility
of locally produced oscillations affecting
the coherer are greatly reduced. Choke
cails are not necessary with such an ar-
rangemient, but if used as an extra pre-
caution, they can be made up of a fine,
gaft irnm wire core 4 inches long by 4
inch diameter, wound with four layvers of
No. X6 gape insulated magnet wire, con-
necled as shown in diagram.

USING “AUTO” SPARK COIL FOR
RADIO.

This is a handy “hook-up” for those
sing an auotmobile ignition cail with three
h:nltrnals, one of them being common to
hoth primary and secondary. By using this

collneclion  scheme with  an  ordinary
‘ 1]
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How to Hook Up an Auto lgnition Coil for
Wireless Transmitting.

D.P.D.T. knife switch, it becomes impos-
sible ta press the key accidently and knock
the detector out of adjustment when re-
ceiving.

Be sure to connecct that hlade of the
switch which connects with the common

THE ELECTRICAL EXPERIMENTER

terminal of the coil to the ground wires:
otherwise a severe shock will be received
if the uninsulated part of the key is touched
while sendiug.
Contributed by
GEO. F. HARRINGTON,

SINGLE VS. MULTI-LAYER RADIO
INDUCTANCES.

In the protection of radio frequency ap-
paratlus onc of thc most important points
is the insertion of choke coils to lecalize
properly the radio-frequency energy. 1 do
uot think it is as fully appreciated as it
should be that multiple-layer coils are al-
most uscless for this purposc, sa)s Ilenja-
min Liebowitz in the February, 1917, Pro-
ceedings of the [nustitute of Radic Emn-
neers. Because of their large effective dis-
tributed capacity, radio frequency currents
are propagated with great ease thru such
coils, and often with disastrous results.
Thus, in one instance, 1 emnployed as a
choke coil an inductance of about 600 turns
of number 18 B. and S. wire wound in 30
turns per layer, and burned out a generator
in consequence. 1 replaced this coil by six
single-layer splrals about twenty-four
inches (61 cm.) in inside diameter, cach
spiral having eighty turns of copper rib-
bon 0.50 by 001 inch (1.27 by 0.025 cm.) in
scetion, insulated by paper ribbon of the
same section. The six spirals in series had
somewhat less inductance than the multiple-
layer coil first used, but to currents less
than 100,000 cycles in frequency they were
an almost perfect barrier. [t cannot be
too strongly emphasized that distributed ca-
pacity is just as undesirable in choke-coils
as it is in radio frequency circuits.

A “COIN” RADIO DETECTOR.

Wireless Bugs, try this on your detec-
tor. Procure a ten cent picce: if not handy
try five cent piece. Put either of the coins
in the detector cup and proceed to adjust
for a sensitive spot, as you would with
galena. If your are not satisfied with the
results, try another coin.

The writer has experimented successfully
with both coins. but prefers the DIME as
it does finer work than the NICKEL,

( Evidently quality counts, for dimes are
said to be more expensive than nickels!!

Next!!!'—FEditor.)
Contributed by WILLIAXM MILLER.

A SINGING SPARK INTERRUPTER.
Many amateurs, like that King of long
ago, have muttered "My kingdom for a real
musical spark,” as they struggled with the
stuttering, stammering interrnpters usnally
attached to small spark coils. The mere
note stamps them as beginners and the big
fellows don’t want to bother listening to
the low-pitched code emitted from such
stations. .

Jut a great obstacle Hes in their path in
obtaining the oft wisht for, high pitched
note. Deside! the mechanical difficulties
there remaindg the fact that when the in-
terrupter is speeded up. the range is short-
ened, due to the fact that the core of the
coil does not become thoroly saturated with
magnetisin in the short time that the circuit
is closed, with the result that the induced
currcats in the sccondary circnit are not as
powerful as they should be

The interrupter described herewith does
away with imechanical difficulties in a sim-
ple and effective manner, the only cure for
the above mentioned condition heing to in-
crease the voltage of the supply current.
By doubling the voltage very good results
witl be obtained with the following device.

The regular spring interrupter is removed
from the spark coil and mounted on a con-
veniently sized base. Two uprights are cut
from ¥4 inch square hrass rod 4 inches
long. [Both ends of these rods are drilled
and tapt for an 8-32 screw. One-half inch
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A DRUM TYPE ANTENNA
SWITCH.

Hercwith is a diagram of an aerial
switch for use in small stations, 1t is of
the rotary drum type as scen. By refer-
ring to Fig. 1, it will he noted that the
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A Rotary Control, Orum Type Antenna
Switch Is Easily Made on the Above Plan.

parts are numbered as follows: 1—binding
posts; 2—electrose knob; 3—wooden c¢ylin-
der; 4—brass segments on cylinder; 53—
brass contact brushes; 6—box (wood or
rubber 4x3x2 inches). The best job s
made by using a hard rubber cylinder, sup-
ported on two small pins as shown at Fig.
2, The current for A and G is then car-
ried thru the two shafts to segments 4.
Contributed by HAROLD DAVIE.

from one end of each rod a %4 inch hole
is drilled to pass the two small round rods
IT H, as shown in the illustration. The
square rods are mounted on the hase as
shown. The round rods put into place while
screws, S S, clamp the latter in position.

The end of the interrupter spring is cov-
ered with small strips of mica held in place
by thick shellac. This mica is to insulate
the spring from the length of German Sil-
ver wire which passes under the spring and
is wrapt around the two small brass rods as
iltustrated.]| The wire used 1pay be No. 26
or No. 28 bare German Sll\er; The wiring
under the base is shown in dotted lines.

To adjust, turn the vibrator screw all the
way out to tighten the German Silver wire
until it raises the spring slightly. Close
the key and slowly turn the vibrator screw
down till the desired note is obtained.

The operation depends upon the expan-
sion and contraction of the wire which
takes place at an unbelicvably high rate of
speed. The note obtained iz very musical
and in connection with the higher voltage
in use. will increase the range of the set.

We All Desire to Have a High Note Spark.

Here's How—A Plece of German Silver Wire

Serves to Hold Back the Free End of the

Vibrator Spring, Reducing |ts Swing and
Ralsing the Frequency.

It is advisable to renew the wire occa-
sionally, as the heating crystallizes the mote-
cules and after a certain length of time will

refuse to respond,
Contributed by THOS. W. BEXSON.
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An Electrical Paradox or Selectiv

HE average person is always in-
terested in a puzzle. \When that
puzzle is electrical, it is certain
to appeal to the amateur experi-
menter. an any of you think
of an arrangement by means of which a
single pole, single throw, knife switch may
be made to operate three different lamps
individually, during three successive inter-

BY ALBERT H. BEILER

A wooden cylinder, G, is fixt on A, which
has brass segments fastened along its peri-
fery as shown at E. It will be scen that E
touches one of the brass strips I. This
closes a circuit and lights a lamp. If some
means could now be eniployed to move the
wooden cylinder ¥4 of a revolution, another
segment seen slightly under the middle
brass strip would touch the strip, while the

r —,

= |

Rear View

fig 7 ‘

r1g 3
front View

_

{__‘

Gear Wheels and Other Odd Parts.

Perspective View of é_eEtive Lamp Co;ntrolilerraruilt from a Telegraph Sounder, a Few
At the Left )s Shown the Brushes

and Commutator

Unit with Gear Attachment for Rotating the Segment Drum.

vals that the circuit is closed? For exam-
ple, if the switch is closed once, light No.
1 will light and remain lit until the switch
is opened again. It will then go out.
the switch is again closed, light No. 2
ONLY will light and remain lit until the
circuit is again opened. Similarly with light
No. 3.

To secure the result described, an ar-
rangement is employed somewhat similar
to that used on the automatic block signal-
ing systems of single-track electric rail-
roads, and clsewhere. A commutator is
made to move from one contact segment to
another everv time an electro-magnet
draws its armature down (or up).

Referring to Figs. 1 and 3, when the cir-
cuit is closed. the wmagnets attract the ar-
mature, pulling it down. The hook C
catches over a tooth of the ratchet wheel
R. Dy noting the direction of pitch of the
teetl, it will be seen that the movement of
the hook will not cause the ratchet to move.
The ratchet is rigidly attached to a shaft
B, on which a gear wheel K is also firmly
fastened (Fig. 1). This cog meshes with
4 smaller one, J, which is tight on shaft A.

first segment would have moved away from
the end strip. Another third of a revolu-
tion would cause the foremost segment to
touch the foremost I and close another cir-
cuit, while the other two circuits would re-
main open. \When the switch is closed.
the cylinder with the brass segments, called
the commmutater, will not wove, but the hook
will engage a tooth of the ratchet. Simul-
taneously a lamp will light,
\When the switch is now opened,
the lamp will go out and the
same instant the retractile
spring T will pull the armature
up again, since the magnets
have lost their power of attrac-
tion. Hook C will pull the
ratchet up a distance equal to |f
its (the hook's) travel. This

distance is such that the ratchet
will have complcted 1/12th of a
revolution when the armature
shaft F strikes its stop screw
N. Tt must here be stated that the ratchet
has 12 teeth, gear K, 48 teeth, while
gear ] has 12 teeth: thc ratio between
the two latter being 4 to 1. When the
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ratchet makes 1/12th of a turn, K will also
turn 1/12th of a revolution. Thus the
third of a revolution movement, which is
necessary ta bring each segment under its
respective contact, is accomplished.

It is possible that the reader who has fol-
lowed this explanation carefully will ask
why the movement of the ratchet should be
accomplished by the retractile spring T
when the magnet exerts a greater . force.
In other words, why should not the seg-
ments change on the down siroke of the
armature instead of on the up stroke? The
answer is this: Suppose the commutator
turned if a circuit was closed instead of
when it was opened, 1hen, for an instant
the lamp would light which had just pre-
viously been lit. It is true that almost im-
mediately it would go out and the required
lamp would light hut the result would very
obviously be unsatisfactory. The time taken
for the cylinder to commutate would be the
time required for the maguets to pull the ar-
mature down. As this does not occur in-
stantaneously, the above described result
would occur. Another objection to having
the commutator rotate on the down stiroke
of the armature is that a segment and a
brass strip, each carrying current, would be
separated from each other by the movement
of the commutator and create a spark
which would soon pit the segments and
brass contacts and thus interfere with the
satisfactory operation of the device. \With
the device arranged as just described the
commutator moves an instant A\FTER the
circuit has been opened, thus preventing any
arc from forming.

The wiring diagram is shown in Figure
2 B B B are the strips [ of Figure .
C represents the cominutator segments. M
is the electro-magnet. R is the rheostat,
made of salt water with carbon electrodes,
or sulfuric acid, and carbon or lecad elec-
trodes. Two 100 watt lainps in parallel may
be connected in scries with the mmagnet in-
stead of the rheostat. The magnets must
receive from 1¥4 to 2 amperes, since they
have quite a pull to make. The smaller
circles B show where the wires from the
device are connected to the binding posts
seen in Fig 1.

Anvone sufficiently interested may make
one of these contrivances by following the
diagrams and instructions which follow.

Photo of Selective Lamp Switch or Controller as Bullt
by the Author, Together with Three Lamps to Be Con-

trolled and Main Clrcult Switch,

Sccure an old telegraph sounder of the
sort that is generally sold to amateurs for
practising telegraphy. Unscrew the parts
from the hase and mount the frame, mag-
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nets and armature on 4 columns consisting
of six ¥y inch fibre washers, the whole being
mounted upon a suitable bascboard oi 9
inches by 6 inches oak (17ig. 3). The piece
L is of 4. inch brass 35 inch long and 1s
threaded at bLoth ¢nds so as to receive the
adjusting screw of spring T at onc end
and a screw that holds L to the base at the
other end. One-and-ouc-half inch stove-
bolts, ¢J, hold the frame of the svunder to
the base. The machine screws to hold the
magicts nust be 2 inches long in order to
go thru the base, the washers, the yoke of
the inagnets and finatly screw into the mag-
nets themselves,

Then shape a hook of ¥ or 3/32 inch
stock, as shown in Fig. 2. A fret saw may
be used to cut it out with, but any one at
all handy with a fle can shape the hook
quite as well.

Now remove the armature of the sounder
by pressing the uprights outwards. Drill
and tap a hole for an 8/32 screw ¥4 inch
from the end of the armature shafit (Fig.
7). Slip an 8/32 machine screw into the
upper hole of the hook and screw it into
the armature, so that the hook swings easily
but has very little play. Lock the bolt on
the other side of the armature by a nut M.
The armature now looks as in Fig. 7.

The commutator is made from a small
wooden cylinder having a hole bored thru
it longitudinally. Brass segments are
screwed round it, in a manner to be de-
scribed. The author found considerable
difficulty in securing a cylinder of suitable
size, but he fnally used onc of the small
wooden rollers on which the paper for add-
ing machines is wound. Such a cylinder is
3¥% inches long, 7 inch in diameter and has
a 7/16 inch hole thru it, and will answer
very well for the purpose.

Cut a piece of 1/64 inch brass as shown in
Fig. 4 and drill small holes ncar the corners
as indicated. The brass is attached to the
cylinder by small 24 inch brass screws. Screw
one segment of brass down on the cylin-
der ncar one cnd, then bend the brass
around the cylinder and screw the second
scgiment on. A reference to E and G of
Fig. 1 will serve to make this clear. Be-
fore screwing the last segment down, drill
a small hole diamnetrically thru the roller
to meet the central hole, and pass a thin
wire thru it, so that the wire is underneath
the last segment. The other end of the
wire should come out thru the tast hole in
the cylinder. It will now be evident that

there is an clectrical connection fromn the
protruding wire {0 every commutator scg-
ment.

The shaft for the commutator is made of

i
798 ALY

Wirlng Scheme for the "E1ectrlcal Paradox”
Which Enables the Manlpulator to Success-
slvely and Indlvidually Light and Extin:
gulsh Any One of Three Lamps, by Simply
Operating the Maln Switch Three Times.

7/16 inch steel or Drass. 434 inches long.
The details for it arc shown at A (Fig
5). Force the shaft into the hole in the
cvlinder so that it prolects the same dis-
tance from either end. \While putting the

2o volts ||
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shaft in, the wire that comes thru the hole
will be caught between the shaft and the in-
side wall of the cylinder, so that an clectri-
cal circuit is established from the shait to
all the segments ot the commutator. The
bruslies 1 (19ig. 1) that bear against the
scgments are of ¥ inch wide spring brass.
Three of these are needed, 3 inches long.
They are supported on the two oak blocks
H 1, 33§ iuches long, by 1'% inches wide
and /z inch thick. One of the oak blocks

37

Pass the long shoulder of shaft A, i.e, the
left end (Fig. 5), thru the upper hole oi
bearing D. Then force the small cog J on
to this long shoulder tar enough so that
there 1s very litde play. but not so far as
to cause the cog to hind on the bearing.
Now place the cog wheel end of shait B
into the lower hole oi D, and 1f the work
has been done correctly, the cogs will mesh
with cach other. Then skip bearing Y on
to the other end of the commutator shait.

—

holes thru it so that

the holes are vertical
as the blocks stand on

1
~ Y. . &
e A —l:.l; |

cnd.  The outer two

must have three small o
|
\I_
| »,
R

lioles are 9/16 inch
from the end, and the
inner onc is in the cen-
ter. These holes are
for the wires which
connect the brushes to
the binding posts.
Drill 24 inch holes in
the brass strips as
shown (Fig. 1) but do
not fasten them to the
oak blocks until later.

Procure a ratchet
wheel R (Fig. 3) 114
inches in diameter, and
15 inch thick, also two
cog wheels, J and K
(Fig. 1), K being 1Y
inches long and having
48 tecth. and J having |
12 tecth. The larger
cog and the ratchet
should each have a 1§
inch hole 1thru their
centers, the smaller
cog a 3/16 inch hole.

Then turn a shaft B, !
the details of which
are given in Figure 5.
The cnd bearings for
the two shafts are,
made of 3/32 inch or %% inch wrought iron.
They may be shaped as shown at \ (I‘ng
3) ot ¥ (Fig. 1). Bearing X has a '§ inch
hole drilled 13/16 inch up. and Y has a ¥
inch hole drilled 11/16 inches up from the
bottom. The center bearing D (Fig. 1)
must be wider than the other two since it
supports both shafts. The details for its
construction are shown in Fig. 6. The
holes should be laid cut very carcfully and
accurately, as upon them depends the prop-
er meshing of the two cogs, and conse-
quently the smooth opcration of the con-
trivance,

The uprights U and Y are made of 34
inch brass or stecl. They are threaded at
the lower end so as to be held down to ihe
base by nuts. U should be about 2% inches
high and Y, 2 inches. Three-cighths inch
from the top of Y, drill and tap a hole
diametrically thru it. 1o receive an 8/32
spring adjusting screw. On U solder a
cross-piece which has an adjusting screw
and lock nut N in it. Place U' so that
when it is screwed down, N will touch the
center of the armature shaft. Y is direct-
Iy in front of the ratchet. but far enough
away so as not to mterfere with the rat-
cliet’s operation.

The parts are now ready for assemnbling.
First put the armature shaft back into its
supports. Then place the small bearing X
in such a position that wlhen the ratchet is
put on the shait and the shaft into the
bearing the ook will engage a tooth ot the
ratchet. (Be careful to have the direction
of pitch of the ratchet just as shown in Fig.
3 and not the rcverse way.) \When the po-
sition of hearing and of the ratchet ha\c
heen determnined, solder the latter to shaft
B in the required position, and also solder
cog W tn B, about 1/16 inch from the end
of the shoulder. Bearing X may now be
screwed down.

g drill
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Rorerer froor
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Detail Working Drawings of Parts Necessary in Constructing the

*Electrical Paradox.”

After a little experimenting to place the
bearings in such a position as to make the
parts turn with as little friction as possible,
screw bearing D and Y down (after shait
B is in position of course). Beiors screw-
ing Y down, drill a small hole thru the
base directly beneath it ar * pass a thin wire
thru this hole so that the bearing will press
on the wire. Connect the other end of the
wire undcrncath the base to a binding post.
It will now be noticed that contact is es-
tablished from the binding post to bearing
Y, irom Y to the shaft A, and from there
!0 the commutator segments £ E E.

Place the oak blocks parallel 10 the com-
mutator, at cqual distances on either side
of it and 3 inches apart. Drill 3 small holes
thru the base at places to correspond with
the 3 holes in one of the blocks. Then
fasten the blocks down to the base with
screws. (It must be clearly understood
that the screws DO NOT go thru these
hioles, but thru other holes which may be
bored for the purpose) Pass a wire
thru each of the holes in the base
and thru the block, so that they project
from the top. Now screw the brushes down
on the blocks (this tine the screws go
thru the holes in the block). Connect the
three wires from the under side of the
base to three binding posis. <Contact is
now estabhshed from each binding post to
ecach brush and to that commutator segment
which happens to be touching that brush
at the moment. Connect one of the wires
from the magnet to a binding post and the
other wire splices on to the wire coming
from bearing Y. (Reier to Fig. &) Put
a light brass spring S thru the hele in C
and hook it over the spring adjusting screw
i Y, so that it can he adjusted to any ten-
sion. The spring T is of fairlv heavy steel.
since it is its tension that really drives the

(Continucd on pagc 74)
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An Illuminated Stage Sulky

article had occasion to work up an illu-
mination scheme ior a small two-wheel
sulky and harness to be used in a stage act.
Owing to the fact that the horse in this
act performed many difficult tricks, with
the result that the sulky was pitched at

S EVERAL years ago the author of this

Appearance of Electrically (ltuminated Stage
Sulky and Harness.

many different angies and also for other
reasons, storage batteries were not allow-
able. The scheme shown diagrammatically
herewith was successfully developed and
applied and the results were very satisiac-
tory, particularly when the display of the
illuminated harness and vehicle was shown
on a darkened stage before black velver
drop curtains.

Briefly considered, the battery comprised
35 dry cells of standard size, connected in
series-parallel to give 18 volts,. The feed
wires in the battery box. which was painted
white to correspond with the trimmings of
the baiance of the vebicle and placed be-
neath the seat. were led to the various cir-
cuits about the sulky body and wheels and
also to the harness.

The harness display consisted of a num-
ber of 16 volt battery lamps connected on
paraliel. the terminal wires ending in a
separable connector, so that it could be in-
stantly detached from the vehicte when de-
sired

A small switch placed in one of the main
battery leads and arranged on the side of
the seat frame, enabled the driver to switch
on the lights at the critical moment when
the stage had lbeen properly darkened.

Rear View of Sulky Showing the Battery Box and Control
Switch Within Easy Reach of the Driver.

One of the most difficult problems was
to convey the current properly to the ro-
tating lamp strips secured to the :pokes
of the wheels. This was accomplisht by
means of two brushes and a two ring
commutator fitted to the 3ide of cach
wheel.

The commutator disk was made of fiber
and not more than 9 inches in diameter so

By HARRY S. TOWNSEND

that 1t would be unnoticeable to those in
the audience. The rear (iacing the au-
dience) side of the disk was painted white,
the same as the wheels,

Three sixteen volt lamps were placed
on every other spoke and several lamps
were also secured to the nber disk on its
rear face so as to form a circle in con-
junction with the inner lamps oi the spoke
strips. Lamps were also spaced in be-
tween, around the rims of the wheels, as
seen in the illustration,

A detail of the round woven-wire
brushes and brush holders is given in the
illustration. The wiring was done with
No. 14 rubber covered conductor for the
main battery leads, and with No. 16 RC.
ixture wire for the independent circuits.

This arrangement, as will be observed
by the reader. does away entirely with
the nuisance of a trailing stage cable,
which many electrical acts are burdened
with, Altho not shown here, the various
circuits were specially arranged so as to
permit grouping into series—parallel on
110 volt %ighting circuits when the occasion
demanded. This required 4 contact rings
and 4 brushes on cach wheel, also a spe-
cial disposition of the harness and vehicle
circuits.

HOW TO MAKE CARDBOARD
CYLINDERS.

Those radio-bugs who construct their
own loose couplers and loading inductances
are generally hampered by not being able
to construct suitable forms on which to
wind the wire. The jollowing method 1
have found satisiactory and it takes but a
lew minutes to construct a serviceable
tube of any desired size and thickness.

Having the plugs oi the desired diameter
ready. cut off a strip oi thin cardboard slight-
Iy greater in width than the required tength
oi the tube to be made. Now lay the card-
board on the table and proceed to roll the
plugs. Aiter making one revolution spread
glue liberally over the remaining part and
finish rolling it up. 1i the tube is not as
thick as desired. another strip of cardboard
can be wound over the first. It is well not
to have the tube fit too tightly over plugs,
or trouble will be eéxper-
ienced with shrinkage
during further treatment.
The tube is now wound
with tape or cord and
placed in a moderately
hot oven for fifteen min-
utes or more.

After removing from
oven. trim edges careiully
and while still hot give it
a thoro coating of orange
shellac inside and out
\Vhile the shellac is still
fresh. take wyour blow
torch and with a sweeping
move-rent burn the shel-
lac into the tube and re-
peat the process. It is
well to make sure vou are
using pure shellac, not
cheap glue, as some so-
called  shellacs are (I
make my own shellac out
of orange shellac flakes
dissolved in grain alcohol). [i vou do not
have a blow torch handy. a good heating in
the oven will do altho it requires more time.

The appearance of the tube is greatly im-
proved by blackenine the ends. .\ thin
paste made up of black aniline dve. dis-
solved in white shellac, gives a glossy black.
A black looking luster can be made of lamnp-
black inixed with orange shellac. The for-
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n.er is preierable. having better insulating
qualities than the latter.

A little experience in tube making will
soon make you proficient in the art. At a
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Details of Sulky Wheels and the Metal Con-
tact Rings and Brushes Whereby Current Is
Conducted to the Lights on the Spokes.

small cost moisture prooi tubes can be made
quickly, saving valuable time in waiting,
Contributed by
CHARLES ). FITZGERALD.

HOW TO FROST LAMPS QUICKLY.

Take the bulb and smear over thoroly
with a good library paste: after which dip
into 2 cup of sugar or salt cryvstals. Then
let stand for awhile. Do not use glue for
an adhesive as this has a tendency to dis-
solve the salt or sugar.

Contributed by JOHN T. DWYER.

TO USE OLD BATTERY ZINCS3.

\Wien the lower hali of a battery zinc is
eaten away by the action of the electrolvte,
the remaining portion can be utilized by sus-
pending it irom a wire. so that the zinc is
covered by the battery solution.

A very good electrical connection should
be made between the wire and the zinc and
the joint covered with melted parafin. This
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Wiring Diagram for 36 Dry Cetl Battery and
Various Lamp Clrcuits on the Sulky and
Harness,

last precaution is necessary as otherwise
corrosion would soon occur from the action
of the salammoniac or other chemical. The
wire may be held at the top of the jar by
twisting around a small piece of wood.
Contributed by K. M. COGGESHALL.
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UNIQUE INDICATOR SYSTEM
WHICH ANNOUNCES THE
ICEMAN AND GROCER,

A Ustep-saver”—that's just what this de-
vice i1s, for, when constructeel, it will save
Mother or the housckecper many a fruit-
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Fush button

The Women Folks Need Not Run to_the
Door for the Iceman and Grocer, When This
Apparatus Is Instailed. The Tradesman
Turns the Swlitech Lever to the Proper
Number; the Kitchen Indicator Shows Who
Is Calling and the Cook Pushes the Button
Marked “Coming® or That Labeled *“Nothing
To-day.”"

less trip to the door in response to the
ever-ringing bell, because it enables her to
know tho is calling. whether the milkman,
baker, ete., and signal to them if their goods
are nceded or not—all without requiring any
more effart on her part than merely pushing
a button,

The first thing required is a wooden
frame or case. similar to that shown in
Figs. 1 and 2. 1nside of the same are ar-
ranged the indicator magnets and also the
magnets controlling the automatic switch
release (A in'Fig, 1), This latter inay he
simply the armature and tapper rod of an
ordinary battery bell, hent as illustrated in
order 10 allow the extremity to act as a
check pawl on the four-cam wheel, which
is centered on a shaft manipulated by the
switch handle. It will be seen that this
prevents the switch, when once set at the
point desired, from falling hack to its
original position aftcr pressnre has heen
removed. The cam wheel, if not procurahble
from old clock works, can he ecasily turned
out of wood by a jig saw or of hrass in a
lathe. By the same wmethods any other
parts of this device may be constructed
when lack of simpler means prevents
otherwise. ‘Fhe carbon strip {(another form
of resistance may be nsed if this is not
handy) can e cut eut from the carbon
clectrade of an old battery cell and shauld
he placed on the inside of the hox dircctly
over the groove, by means of which the
switch makes contact with it.  The parti-
tion B, in Fig. 1, shonld bave two holes for
the insertion of the core ends of the electro-
magnets M’ and M”, which. on being act-
nated, raise up one or the other gravity in-
dicators, Fig. 2. These latter are merely
short lengths of steel wire bent as shown,
so as to allow thent freedom of motion up-

wards. As can be scen one s for the pur-
pose of signaling to the waiting tradesinan
that the housekeeper is coming, while the
other performs an epposite function, as the
case may be,

I'ig. 3 shows the indicator pancl proper,
which includes simply a low resistance gal-
vanometer or ammcter, two push butions,
and a hell. !f the reader cannot make such
an instrument, he will find an admirablec
one descrihied in the clugust issue of the
“E. E” Of course, it is understood that
the scale card is not marked off in amperes
but instead into four divisions, numbered
from onc to four—each division represent-
ing the title of such tradesmen as call most
frequently. The front deor device s also
marked with corresponding numbers (sec
IFig. 2) and a printed card like that shown
shouid be placed on it. [t will be .neces-
sary to experiment for a while in order to
have these numbers correspond; that is to
say, when the switch is turned to Grocer,
which is No. 1, the resistance traversed
must be such as to move the needle on the
indicator also to No. Full electrical
connections are shown in Fig. 4.

Assuming that everything has been com-
pleted, let us suppose the Milkman comes
and turns the switch to No. 4. Such action
allows miore or less current to flow with
the result that, at the same time the bell is
rung, the indicator needle is turned also to
No. 4 and all the lady of the house need
do is to glance at the same to ascertain that
fact. 1f milk is not wanted, she has only
to push the button designated—Nothing
To-day. The current set up actuates the
electro-magnet controlling the lower signal
and the latier is raised wpwards, thus ac-
quainting the tradesman with the fact that
his goods are not rcquired. At the same
time, it will be noticed by following out
the electrical diagram carefully, that the
armature of the switch return mechanism is
attracted upwards, thereby releasing the
check pawl and allowing the switch (which
has a coil spring exerting tension upon it)
to resume its original position. The de-
vice is then ready for the next caller.

Contributed by JOHN T. DWYER.
[Editor's Note:—¥¢ would suggest the use
of a low resistance rclay in place of the
wibrating bell, the local circuit of the rclay
being connected to a bell and baticry., Tiis
permits the action of the INDICATOR
systenr to be much more cven and accurate.
F'his change 1 the lovout 1s shown i sup-
plemental diagram Fig. 4.)

AN EXPERIMENTAL SPARK COIiL.

I have just completed a small “spark
coil” of my own design, which embodies
a special feature of regulation. The full
strength of this coil, when the primary
is all the way within the secondary, is Y-
r
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This Experlmentai Spark Coll Has a Re-

movable Primary Coll and Core, So That All
Sorts of Experiments Can Be Trled WIith It.

inch  heavy spark, and the minimum
strength is "0, when the primary is drawn
afl the way out.

The drawing cxplains all details. The
primary is made separate and complete
from the secondary with binding posts at-
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HOOK.UP FOR STARTING UP TWO
MOTORS WITH ONE RHEOSTAT.

Emergency making necessary the use of
limited cquipment for connecting up two
10 horsepower direct current shunt field
motors, with one starting box, 1 imade use
of the hook-up herewith reproduced to start
Fp each machine and connect it un the main
mc.

The first step was to provide ampic pro-
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Useful Kink Utilizing One $tarting Rheostat

for Starting Up Two Motors. After Each

Motor Has Been Acceierated in Turn, the

Proper Switch Is Closed. Throwing It Di-
rectly on the Line.

tection against overloads and failure of
power, which was overcome by properly
fusing as per diagram.

With T.P.D.T. switch in neutral or
straight out position, connections to the mo-
tor are broken. Throw main switch in,
then T.P.D.T. to either side to start re-
spective motor.  Bring rheostat lever up
slowly to no-voltage release and lock; next
throw in respective shorting switch, when
handle on starter should drop, thus con-
necting one motor on the line,

To start the second motor, throw T.P.-
D.T. switch to opposite side and start as
before, after which close the proper short-
ing switch. Both inotors now on the main
supply lme: pull T.P.D.T. switch to nen-
tral position.

I have had entire success in running both
motors by this method for a period of
30 days. depending cxclusively on the 30
anipere fuses for overloads and manually
opening the circuits in case of generator
shut-down or cutting off of the power.

Contributed by RAY J. BUTTON.

tached. The secondary is wound upon a
spool, which also has binding posts at-
tache .

The primary unit comprises an iron
wire core 6 inches long by 4 inch diame-

ter. The primary winding is of two lay-
ers No. I8 D.C.C. maguet wire. This is
covered with several lavers of waxed

paper. The primary terminals are mounted
on a fiber disc. 2 inches diameter, as
shown, The completed primary is soaked
in molten paraffin wax. The secondary
call cansists af 1ty s, No, 34 S.C.C. mac-
net wire, wourdl in layers ontn a wooden
or fiker spool, measuring 4 inches in length
The starting or inner lead of the sccon-
dary shonld be well insulated hy passing
thru a glass or ruhher tuhe outside the
spool or clse hy passing it thru a hole
drilled radially down thru the spoal cheek,
this one being made *4-inch thick or more
for the purpose,
Contributed by CHAS. S. PORTER.
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A Simple Electric Motor Attachment
for Phonographs

By R. U. CLARK, J3rd

of the greatest of all pleasure giving
instruments. This fact 1is amply
demonstrated by the large number of these
machines in use at the present time. It
is, however, like many other articles, ap-
preciated most when new, and is little used

T HE phonograph is without doubt one

at a constant speed by the governor with
which the talking machine i1s fitted, may
appear rather inappropriate. but, altho
some heating does take place in this tnotor
it is not sufficient to cause excessive wear
or shorten its life materially.

The actual method of driving the talk-
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Illustrating How the Author Devised a Simple and Effective Electric Motor Drive for a

Disc Style Talking Machine.

after its novelty wears off, owing to the
constant attention required to operate it.
Winding up the spring to keep the motor
going is the one thing which detracts most
from the pleasure which should be derived
from any good talking machine.

By means of a simple electric motor at-
tachment it is at once possible to do away
with practically all the bother incident to
the operation of the talking machine, with
the exception of changing the records.

Most of the standard nachines on the
market today lend themselves very readily
to the attachment of an auxiliary motor
device, so that, by the employment of a
little care and ingemnity, it 1s a simple
matter to remodel a phonograph so as to
run it by electric motive power.

The actual amount of power required
to drive the turntable of most any phono-
graph at the proper speed is very small,
although it may not appear so to the per-
son who has to be ¢ontinually winding up
the ordinary spring motor. Just how little
power will suffice depends more or less on
the machine to Dbe driven, but for most
machines a universal electric motor of 1/40
ILP. will be found quite sufficient. These
motors can be purchased new in most cases
for as little as $4 complete, and can be
attached Dv a flexible wire direct to the
ordinary lamp socket, without using any
extra resistance. Tlie motor used hy the
author with considerable sunccess was
hought originally as a fan motor for $4;
the fan, gnard, and hase whicli came with
the motor were removed.

The motor mentioned above was de-
signed to drive a six-inch fan at about
3000 rpm. Under this load the makers
claim it can he run at a cost of about 1
cent per 6 hours, the rate per KAV, being
10 cents. This motor 15 equipped with
special patented bearings which reqnire no
oiling: for about 2 months, during which
time the author’s machine has bheen run a
great deal, no oil has been placed on the
bearings.

The use of such a small motor, as men-
tioned above, for such exacting work as
running a large turntable, which is held

The Old Governor Mechanism is Retalned and the Motor Drives
the Record Table by Means of a String or Cord Beit.

(Fig. 1.)

img machine turntable on which the records
rest, as described in this article, is by direct
belt connection, which method requires
perhaps the least accuracy in construction.
The author after considerable experiment-
ing with a simple friction drive, direct
from the clectric motor shaft, which was
fitted up with various rubber and com-
position friction wheels, was forced to
give up this method in the favor of helt
drive. Friction drive applied to such a
mechanism as the phonograph requires
very accurate construction, and even then
direct friction drive on most machines
would prove noisy and unsatisfactory, due
to the notoriously imperfect, peripheral
arc described by most talking machine
turntables. .

The first step in the preparation of the
talking machine for the addition of an
electric motor is to run the machine until
the spring is completely unwound. This
requires about fifteen minutes time. The
spring motor and top board is then re-
moved temporarily from the phonograph,
if possible, by removing the crank handle,
In some machines it
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motor, but does not effect the speed gou-
erning mechanism, which is left in place,
for nse with the electric motor, to control
the speed in the usual manner.

After disconnecting the spring motor
from the turntable shaft, the table should
be removed and a small groove from 1/32
to 1/16 of an inch deep, the actual depth
depending on the thickness of the turn-
table rim, should be made for the belt to
run in around the outside of the rim. Tlis
groove should be about 13 of an inch wide,
and should not be too near the top edge
of the rim. On certain machines tEerc is
a narrow shoulder located under the rim.
which in some cases will hold the belt,

As the phonograph is to be driven by a
belt a small grooved pulley wheel for the
motor is mnecessary. This wheel is best
made of metal with a small groove about
14 inch wide, either V or semi-circular in
cross-section, and about 1/16 inch deep.
The greatest diameter of the pulley should
be about 1 inch or under. The author
has used experimentally several sizes from
% inch up to 1 inch, all with considerable
success, hut when a 1 inch wheel is used,
the motor which then turns at about 800
r.p.m, seems to run the quictest, and with
practically no belt slippage. \Within the
sizes mentioned the diameter of the pulley
will have little effect upon the speed of
the turntable, which is still controtted by
its own governor as mentioned above, but
of course the motor pulley-lbelt speed will
be decreased by the use of a small pulley
and increased when a large pultey is em-
ployed. A 10 cent pulley from a mechan-
ical toy set is satisfactory.

The metl.od to be used in mounting the
motor will necessarily depend somewhat
upon the type of tarking machine used.
There are two simpte ways of attaching
the motor, one of which should be appli-
cable to nearly any machine made. Wher-
ever the construction of the talking ma-
chine permits, the motor can be hung out
of sight, from the top-board of the body
of the phonograph, with the shaft ex-
tending thru this board about %2 inch,
so that the pulley wheel can be mounted
with ease from the top side of the board
on which the motor is hung, as shown in
Fig. . This mode of mounting is possible
only with a certain class of phonographs,
mostly the larger sizes. For use with
small machines, where the notor cannot be
hung out of sight, it can be inverted and
fastened to the top board, in such a man-
ner that the pulley groove, which comes
next in position to the motor Dbearing,
with the hub near the outside end of the
shaft, comes in line with the grooved por-
tion of the turntable. (See Vig 2.)

To use the nethod of attachment first

1s possible to get at
the motor from the
bottom. As soon as
access to the motor
is obtained, the gears
and shaft, which

form the connecting

link between the

turntable shaft and
the spring motor
gears are removed.
The unit to le re-
moved is clearly in-
dicated in Fig, 1, A—

A. The heavy cen-
ter line A—A which
passes thru the lower
part of the spring
motor casing indicates the position of the
unit to be tzken out. Removing this piece.
by letting up on the set screws, which hold
the pivot bearings, on which the shaft
mentioned above runs, simply disconnects
the turntable and its shaft from the spring

www americanradiohistorv com

Where It Is Not Possible to Conceal the Motor In the Cablnet, as
In Small Machlnes, the Motor Can Be Readily Mounted Above the
Cablnet Shelf as Shown. .

(Fig. 2.)

described it is necessary to drill three holes
in the top board spaced about 2 inches
from the edge of the turntable. The
center hole is made to accommodate the
main bearing and shaft of the motor. The
(Continued on page 76)
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This departinent will sward the following monthly prizes: First Prize, $3.00; Sccond Prize, $2.00; Third Prize, $1.00.

‘Tlie purpoxe of this department is to sumulate experimenters townrds accomplishing new thinga with old appuaratus or old rnaterial, and for the most uscful,

practical und original iden submitted to the Editors of this department, o monthly scrics of prizes will be awarde
d; for Uie second hest iden n $2.00 prize, and for the third best n prize of $1.00.
Use only ane side of sheet

nwarde
will make the meehanical dewings.

Make sketches on separate sheets.

For the best idea submitted n prize of $3.00 is

The article need not be very elaborate, nnd roughb sketches are sufficient. We

FIRST PRIZE, $3.00
A VOLTMETER FOR THE AMA-

TEUR ELECTRICIAN.

llerewith is described an casily construct-
ed volimeter, which will accurately register,

@A ﬁy. /
o

A Simpie Voltmeter for the Student, Com-

prising an Electro-magnet and a Pivoted

Plece of Sheet Iron With an Indicating Needle
Attached as Shown.

if properly constructed and adjusted. It is
very simple and requires few materials, alt
of which arc found around the experiment-
er's shop.

_The base was made 5 by 1% by % inches.
The upright U was made from the same
material 1 inch shorter. Next I cut out a
piece of tin from a cocoa can in the shape
shown in Fig. 1; 2 inches from 1 to 1, )
wmch from 2 to 2 and 1% inches from 3 to 3.
Two small holes are put one in each cnd.
Then } bent it into the shape shown in Fig.
2. over a hammer handle. The pointer P
was made from a piece of fine wire and
soldered on. A\ large pin served as an axle,
H. The piece of tin A. Fig. 3. holds one
end of the pin while the other end is driven
into the upright, U. The magnet M was
taken from an old bell and held in position
by tin strips as shown. After putting the
binding posts, P, on and fastening the up-
right and- disk into position, the instrument
was coinplete.

The best way to mark the disk is with a
transformer: mark where the pointer stays
in a natural position with an O Then con-
nect five volts 1o the hinding posts and
mark where the pointer stays with a 5, Do
the same with ten and fifteen volts.  Mark
off spaces of one volt each hetween the
numbers. 7This instrument will be an inter-
esting as well as useful addition to the
shop for measuring various voltages.

Contributed by FRANK A. JACKSON.

GOLD LEAF SUBSTITUTE FOR
ELECTROSCOPES.
Coat lightly one side of a piece of tis-
sue paper with lamp black and turpentine

SECOND PRIZE, $2.00

USING COMMUTATOR FOR WIND
DIRECTICN INDICATOR.

Many people find an clectrical wind di-
rection indicator both useful and practi-
cal. It is very convenient to have such
an installation in the home, office or lah-
oratory, so that by simph- glancing at the
clectrical annunicator, one may know just
how the wind is blowing, so far as its
direction is concerned.

Most of those described in the “How-
To-Make-It" columns of electrical jour-
nals, involve the construction of a com-
mutator or segmental switch. This diffi-
culty is readily overcome by utilizing a
small size motor conunutator, which can
be purchased at little cost from any elec-
trical supply house or dealer, and having
eight or more segments.

The commutator is made stationary on
the shaft standard supporting the weather
vane, whilc the moving lower part of the
device attached 10 the weather vane
proper, carries at its lower end an elec-
trical contact brusih (preferably a rolling
ball or wheel contact) which of course
will turn with the vane.

The moving part of this apparatus
should not he too stiff. and the best ones
uow in use are equipt with ball bearings.
With a little ingenuity on the part of the
builder, it wilt be found possible to in-
corporate the ball hearing feature with
very little trouble, and the vane will* he
many times more accurate and reliable
than the ordinary one. The circuit con-
nections between the moving brush, com-
mutator and flash lamp annunciator are

shown,
Contributed by PETER BROWN.
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Many Experlmenters
Electrical Weather Vane. But Hesitate to
Do So, Owing to the Difficulty In Construct-
ing a Sultable Multiple Contact Switch. A
Motor Commutator Solves the Problem.

Desire to Build an

with a2 brush. Cut a 2'x'] inch piece
from it for your clectroscope. Electro-
SCONes may h(’ USC(.' to test insulators.
Contributed hy
CLARENCE MELOTZ.
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THIRD PRIZE, $1.00

WHAT IS A SAFE RETREAT
DURING A THUNDERSTORM?

Place a mwouse, a bird, an electroscope
and some gunpowder inside a wire gauze
cover, such as is used far protecting meat.

\<ﬂc mo:”//

ecrroscope .

Jobre
YN

Glass remblers

@l

To Prove That a Person |s Invariably Safe

from Lightning When Inside a Metallic Cage,

Mr. Weinbrot Places Some Powder. a Mouse

and a Bird Within a Metal Cage. Heavy

Statlc Sparks Jumping to the Cage from a

Wimshurst Machine Have No Effect on Any
of Them.

The whole, being placed on a board is
supported on four warm, dry tumblers
placed on the top of a table.

Connect it with a static machine and set
it working. Altho an abundance of sparks
may be made to play all over the out-
side, the living things. the gunpowder
and even the electroscope will not be af-
fected in the least,

From this experiment onc may therefore
deduce that the safest place in a thunder-
storm is in the mectal hincd meat safe. pro-
vided, of course, that it is large enough.
This also demonstrates the theory of Lodge
regarding the design of lightning rods for
protecting huildings. Lodge recommends
for first-class protection that the cdifice
should he entirely enclosed under a per-
fect network of wires, resembling in effect
an ordinary bird cage. Modern installations
of lightning rods follow this theory as
nearly as possible. The important part to
hear in mind is, that yon should not touch
the metal, otherwise fatal results will oc-

cur.
Contributed hy E. F. WEINBROT.,

FROSTING GLASS WITH BEER.

Secure ¥4 pint of lager (light or dark)
beer. and to this add enough epsom salts,
so that when stirred up it will be the con-
sistency of cream. Apply this cream to the
glass to be frosted with a sponge. This
frosting will not readily wear or rub off un-
der any conditions.

Contributed by EUGENE RUCKMAN.
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HOW TO KNOW WHEN TOOLS

ARE RETURNED.

Every experimenter knows that people
who come in and borrow tools never, by
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To Tell at a Glance Whether or Not a Cer-

tain Tool Has Been Returned, Simply Paint

Its Outline In Black or White on a White
or Black Board as Shown.

any chance, replace them in their proper
place.

The accompanying illustration shows a
very simple method of overcoming this an-
novance. The outlines of the tools are
painted in white or black on the cabinet
wall in the positions which the tools nor-
mally ‘occupy. \When this is done a person
has only to glance at the cabinet and can
tell immediately just where cach tool be-
longs.

Contributed by
AN EXPERIMENTER.

A SOUND OPERATED MOTOR.

Take any telephone transmitter and re-
move the carhon granule cup, solder a plat-
inum point to any metal piece and fasten
in place of the granule cup. Solder a plat-
inum point to the center of the diafram.
The two platinum points should be as near
each other as possible without touching.
The battery motor is equipt with a wood-
en block fastened to the axle shaft. A
mirror can be fastened on either side of
the block. A beam of light can thus be
reflected, which should prove interesting
to those experimenting with sound waves.
The motor and transmitter are placed in a
circuit with a battery.

Any word spoken into the transmitter

Digphrog
!
g

”ﬂf/ﬂyfﬂ,I
Doinfs

Novel Scheme for Controlling Revolving
Mirror by Means of a Microphone.

will vihrate the diaphragm, and cause the
motor to spin around at different speeds,
according to the words spoken.

Contributed hy LEE A. COLLINS.

THE ELECTRICAL EXPERIMENTER

PRACTICAL HELPS FOR THE
AMATEUR.

Repairing Dry Cell Terminals—A simple
method is to-solder a 6-inch length of flex-
ible wire to the zine container of the dry
cell for making connections. [f a binding
post is necessary, solder a spring binding
post in place as shown. In emergencies
paper clips may be used, bending as shown
and slipping wire into them.

Shacking Machine from Alarm Clock —
Since a clock is generally uced as an in-
terrupter best results can be obtained by
arranging a Spring to press against one
of the wheels which revolve at fairly high
speed, when the balance wheel is removed.
A higher rate of interruption results, giv-
ing a constant tingle instead of a series of
jerks. The spring and gear are connected
in series with two handles, an electromag-
net and two to three dry cells.

_Simple Time Signal —The relay and re-
sistance shown in a previous issuc of this
journal may be done away with by simply
rewiring the time ball solenoid and horn as
shown herewith. This likewise does awayv
with an extra set of Dbatteries. Key
operates the electric horn and A controls
the semaphone.

Renaving Enagmel fram Magnet Hire—
The easiest method is to use an ink eraser
for this purpose. The wire is cleaned
quickly and perfectly without excessive
abrasion. To do this easily, slit one end
of the eraser and run the wire thru the
slit several times.

Fuse Clips—This fuse is in the same
class as the above hints, being made from
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Some Handy Kinks for the Experimenter.

paper clips. Fasten to board with screws
or tacks and slip fuse wire, fine copper
wire or tinfoil under clip.

Contributed by T. W, BENSOXN.

A CLEVER USE FOR SPEED INDI-
CATORS.

In constructing a metal pattern recently
in order to determine the amount of metal
needed for a wall. it became necessary to
find the perimeter of a figure similar to
that shown in IFig. ). The work was held
up until a way of doing this could be found.
I at last thought of the following device:

A brass wheel, 31 inches in diameter. was
soldered on thd shaft of am “FElectro™
Speed Counter as shown in Fig. 2. The
counter was then grasped in the hand and
the wheel was run around the edge of the
design. The diameter of the wheel was
multiplied by 3.1416 to obtain the circum-
ference ofi the wheel. which was then mnul-
tinlied by the revolutions shown on the in-
dicator. This gave the distance around the
figure. The size of the wheel can of course
be altered to suit different conditions.

Contributed hy T C. GILLILAND,

[Editerial Note:—Another uscful dadge

www americanradiohistorv com

May, 1917

A HANDY HEIGHT GAGE.
The sketch gives dimensions for making
this useful heighr gage. The micrometer
head is of Brown & Sharpe make and will
give a forced fit in the 374" hole. It will
be necessary to anneal the spindle end to
tap a No. 3-8 thread, so as to hold the
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An Effective Precision Helght Gage May Be

Constructed from a Standard Micrometer

Head Fitted in a Steel Base of the Dimen-
slons Indicated.

finger shown in detail at the right, also
the screw. The bottom surface of the lase
is undercut 1/16 leaving a 3 16 {foot all
around.

Harden the finger. screw and base, and
when finger is attached to spindle it is
moved all the way to zero on barrel: that
is. when tapping, base and hnger are to-
gether, the micrometer head is set at zero,
all moving parts having a free sliding fit
with no shake.

This gage has one advantage over the
great number of other height gages in that
you can scratch a line from O to any rea-
sonable dimension.

Contributed by JAMES McINTYRE.

in this direction consists of making a brass
whee! as shown at Fig. 3. having a small
groove in its perifery; i this graoeve is
placed (ylied) a rubber band which is
sligitly smaller then the twheel. Kuowing
the dimensions of this wheel and noting
the revolutions on the dial, it becomes an
casy mattcr to meusure railroad lines, state
border lines, conduil and pipe runs an bluce-
prints. ¢t cetera, by simply rolling the
wheel along these lines.  In one of thesc
devices swhieh we nused some time ago, the
wheel wwas made so as ta have a ctreum-
ference of 5 inches, or a mavimum dianee-
ter of about 13§ inches. The diameter
multiphied by 30416, gives the circumfer-
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Attachment for a Soeed Indicator Making It
Available for Measuring the Perimeter of
lrreqular Surfaces. Map Routes. etc.

ence and the latter term. divided by 3.1416,
gives us the diameter.)
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Experimental Chemistry

ACIDS, BASES AND SALTS.

X oahis ledson owe shall take up the

sty nf the warions pcids and char-

peteristics. . Theie form one of the

mast important stwlies in the realm

of chenmistry. A resume of the gen-
eral properuces of acids are briefly as fol-
linws :

Tes’ rube

J hort
" celivery libe

Haw Apparatus I's Arracged In Experiment of
Callecting the Product of Acetic Acld.

I. An acid is a substance composed of
hydragen and a0 non-mcdallic clement or
railical, 1he hydrogen heing replaceable by
a meial or a groep of clements equivalent
to a mctzl. The faci thai hydrogen is a
constituent of all acids, explains why they
are somclimes called Salts of [lydrogen,

3, Acids nsually have a sour taste,

3. 1f =althle in water, as most acids are,
they 1urn bhue litmus paper (or solution)
rerd.  They also change the color of many
veputkalile substances.

4. They react readily
form @ salt and water.

5 Thew react readily with some metals
to form salts, liberating h)drngcn
f Most acids are soluble in water.

_ Fhry also have the power to decom-
rlnu: nost carbonates. like limestone, lib-
crating carbon dioxid which escapes with
elferveacence.

The common acids are:

Twetrochloric  (1TC1Y @ Nitric (HNOM ;
Sulfuric {H,S0.): Acetic (C,11.0,): Ox-
alic ¢H I:{}.) Tarmric (H,Ci11.0)) and
Citric {CaH:0 ¥;

{H these common acids, Hydrochloric is
A dms [the H\drochlonc or Muriatic ac"l
of pommerce is only the gascous acid in
selatian: Sulfuric awd Nitric acids are
liquids : while Oxalic, Tartaric, and Citric
acidls zre salids,

To illustrate the many familiar sub-
stances which are acids or contain them,
we will take the following few:

Vinegar, Pickles and Relishes, when Ace-
fic acid is present, attributes to the agree-
alide sour taste.

\megar is simply a dilute solution of
acelic acid, containing ¢nloring matter and
alher <ul)<tancc< nhtained ])_\' the acetus
itrmentalion of poor wine or wine resi-
dues. of heer which has tnrned sowr. and
af other dilute alcoholic liquids.

The sourness of fruits heing due to the
presence of citric acid, as in the lemon,
ppole, currant, r spherry, gooscherrvy, ctc,

During; fermentation many acids are
farmed, as in the case of sour milk, lac-
tie acid is present

with a base to

By ALBERT W. WILSDON
Twelfth Lesson

Soda zvater is a solution of Carbonic
acid (Carbon Dioxid), and acid phosphate
is a solution of a sour calcium phosphate.
Mineral waters frequently cuntain Car-
bonic acid.

Hydrochloric acid is present in the gas-
tric juice of the stomach, and performs
an important part in the process of diges-
tion.

I'rom the above we can sce that many
acids arc of importance, and many are
used by us every day in sowme form or
aother.  We can, therefore, see that all
acids are not 1o be scorned as danyger-
aus, as doubtless many recaders of this ar-

ticle have herctofore believed, when the
word acid was mentioned.
NOMENCLATURE OF ACIDS—

Oxygen is a comnponent of most acids,
and the names o! these acids correspond 1o
the proportion of oxygen which they con-
tain. The best-known acid of an element
usually has the suffix -ie, as Sulfurie, Nit-
ric. Phosphoric. If an clement forms an-
other acid containing less oxygen, this acid
has the suffix -ous, as, Sulfurous, Chlorous,
Phosphorous, Some clements form an acid
comaining less oxygen than the -ous acid;
these acids retain the suffix -ous, and
have, also, the prefix fypo-, as, Hyposul-
furous, H)po hosphoroua Il)pnchlorouﬂ
The prehx Fpo- is derived from the
Greek word, meaning lesser or under. If
an element forms an acid containing more
oxvgen than an -ic acid, such an acid re-
tains the suffix -ic and has, also, the pre-

2 g6 = @

In Conducting Experiments With Varlous
Aclds it Will be Found Convenient to Place
the Test “Tubes Contalning the Acids In a
Wooden Rack. The Tubes May Be Suitably

Labeled.
fix Per, as, Persulfuric, Perchloric. The
Latin prefix meaning beyond or over. The

few acids which comain no oxvgen have
the prefix flydro- and the sufhix -ie, as,
Hydrochloric, [lyvdrobromic. Ilvdrofluoric.
It shonld be noticed that these suffixes arc
not always added to the name of the ele-
ment, but often to some modification of it.

Acids having the prefix Hydro- and end-
ing in -ic form salts with names ending in
~ide and having no prefix,

All other acids with names ending in -ic
form salts with names ending in -afe.
[Final *“e” dropt in simplihied spelling.]

All acids who.e names end in -ous, form
salts whose names end in -ite.

ACIDS YD THEIR SALTS.

Hxdrochloric acid, FICI; Fonn Chlorids, NaCl;
Sorlinum Chlorid.
Suifuric aci 1. 11-804; Form Sulphats, CoS0y;
Conper Sulphat.
Nitric acirl. INO3:; Form Nitrats PLINO3]2;
I'ead Nirrat.
Sulfurons acid, 11505 Form Sulphits, K& Qs
Porassinm Sulphit.
Hydrobrowic acil, [{Br: Form Rromide,
Silver Bromid,
Carbonic acid, [1200;; TForm Carbonats CaC0Og3;
Calcium Carbounat.
Hiydrosulfuric acid. 11.5: Sulphids, Zn€;
7inc Suiphid.

Aelr:
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Hydroiedic acid, H1; Form lodids. K1:Potassium jodicd
Nitrous aud N0z Nitrits. NaN( O
Sodium Nitnt.
Phosphoric acid, ll_;l’O.: Form Phosphats, Fel’(),,
Iron Vhosphat.
Ilydrotluoric acid, HF; Form Iluorids, CaFz;
Calcium Fluorid,
Chloric acid. H{C103; Form Chlorats. KC 10,
Pomwum Chlorat.

The nomenclature of acid is well i'lu -
trated by the s.rics of chlorin acid~:

Name. Formula
Hydrochloric....... . . ..., ... .... 11
Hypochlorous.... ... .. ... .. ........ ... HC 10
Chlorous. ... ... . ... . .. . ..., 11102
Chloric. HC 103
Perchloric......... ... .. . ... ........ HC10,

Not ali clements form a complete series
of acids, but the nomenclature usually
agrees with the ahove principles.

An examination of the formulas of acids
show that all do not contain the saise num-
ber of hydrogen atomns. Acids are some-
times classilied by the number of hydro-
gen atoms which can be replaced hy a
metal. The varying power of replaceahility
is called Basicity. A Monobasic Acid con-
tains only onc atom of replaccable hydro-
gen in a molecule, as Nitric Acid INO.
A molecule of .Acetic acid (C,I1.0,) con-
tains four atoms of hydrogen, but for rea-
sons which are too complex to state here,
only onec of thesc atoms can be replaced by
a mctal Dibasic and Tribasic .1cids con-
tain two and threc replaceable atoms. as,
Sulfuric acid (H,SO.) and Phosphoric
acid (HaPOL). Obvioushy, monabasic acids
form only one class of salts, dibasic acids
form two classes, tribasic acids form three,
etc.

EXPERIMENT NO. 31

FFill a test tube one-third full of either
Hydrochloric Acid (diluted), or Sulfuric
Acid (diluted). Fill another test nite one-
third full of concentrated acectic acid. [n
some manner label the tules for identifica-
tion of the contents,

Try the action of a drop of the acid on
both red and blue litmus paper.

Drop a small piece of zinc or other metal
into each tube successively., If no chemi-
cal action results, warm gently., Test for
the most obvious product (hydrogen)} hy
holding a lighted match at tlie mouth of
cach tube. If no decisive action results,
provide the test tnhe with a stopper and
«1mplc delivery tube, and collect any pro-
duct in a test tube aver water, This lzt-

6/055 rod

/‘Z.;-" 64 e

Simple Method of Dropping Liquids by Means
of a G ass Rod Held In the Hand.

ter nmiethod will prohably be unnecessary
except with tle acetic acid.

(Continred on page §52)
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Under this heading we publish every month use:

ful information in Mecbanics, Electncity and
Chemistry. We sball be pleased, of caurse, to
have our readers send us any recipes, formutas,
wrinkles, new idcas, etc.. useful to the experi-
menter, which will be duly paid fer, upon pub-
lication, if acceptable.

EXPERIMENTER'S APHORISMS

In the following, we wish to give 1o the
Experimenter some hints as to the use of the
different ingredients and how to work them:

‘1) Always bear in mind that exact worhing
of a formula requires ACCURACY, CLEANLI-
NESS, PATIENCE, and SKILL.

(2) Know what you are about, before you start
to experiment.

(3) "THE HISTORY OF FAILURES 1S THE
HISTORY OF SUCCESS™ goes an old adage, and
it applics well 10 the experimenter.

) Many times impure, wrong or deteriorated
raw materials, spel) FAILURE instead of SUC-
CESS.

(5) A great many of the chemicals and in-
gredients requued, cannot be ohtiained {rom
:l‘rug stores; buy them at a reputahle supply

ouse.

(@) BEFORE CONDEMNING A FORMULA, be
sure the {ault does not lie with the manner of
handling it, or the purity of the ingredients.

{7) Be sure to mix the materials comprising
a certain formula in the proper sequence.

(8) When starting to prepar¢ a mixture,
especially one containing liquids, ask yoursell:
1S THE SPECIFIC GRAVITY CORRECT, AS
INDICATED BY A HYDROMETER? 1S THE
TEMPERATURE RIGHT? 1S THE QUANTITY
OR WEIGHT RIGHT?

9) Acids and water, when mixed, should be
manipulated in the proper manner, i. e.,
ACID SHOULD BE POURED INTO THE
WATER, and not vice versa, as the solution is
Jiable to be forcibly ejected {rom the containing
vessel and into the mizer's face.

(10) For any hind of SYSTEMATIC WORK,
a floating THERMOMETER and HYDROM-
ETER. as well as measuring glasses and
scales, should always be provided, as GUESS-
::\AQI_IE\IE is EXPENSIVE, and SOMETIMES

{11) Put labels on ALL botties, bexves and
packages with FULL INSCRIPTION as to their
contents, it will avoid troubles and mistakes.

(12) Remember that a beginner cannot expect
to make articles AT FIRST, which will com=
pare with regular manufactured products. S5.G

CHEMICAL EXPERIMENTS.

1 have been experimenting a little and
have found that an infusion of logwood
chips and water will change color when
other chemicals are added.

Take three glasses Nos. |, 2 and 3 and
prepare them as follows: Rinse No. 1
with strong vinegar: Dust No. 2 with
powdered aluin; Rinse No. 3 with a solu-
tion of copper sulfate. The next step is
to pour the logwood into cach. [f the
glasses have heen prepared correctly the
logwood in No. 1 will iade to a pale yel-
Jow. That in No. 2 will become alinost
black and that in No. 3 will change to a
pale purple. This is the principal set of
changes but following is a list of changes
using not only logwood but also other
chemicals. Some of them can be used as
stated above but in the case of ammonia
for instance, the odor would give it away.

Color changes that are due to cheini-
cal action

1—Logwond, ammonia and copper sulfate
gives a brown.

2 —Logwood, vinegar and ammonia gives
purple.

3—Logwood, alum and ammonia cause
a red precipitate.

4. —Logwood, vinegar and copper suliate
gives a brown,

3—Logwood, ammonia and common salt
gives a light brown.

6.—Logwood, copper suliate,
salt, and alum mixed give a pink.

7. —Phenolphthalein and ammonia gives
a bright red (test for iree ammonia).

8 —Copper suliate and ammonia gives a
bright blue (test for copper suliate).

9.—Logwood and hydrogen peroxid gives
a pale vellow.

10.—Logwood, copper suliate and caustic
soda gives a pale blue precipitate.

These are the results as far as 1 have
gone but | hope to continue my work and

get different results.
Contributed by . B. SPURRIER.

HANDY APPARATUS FORMED
ENTIRELY OF WIRE,

As shown in the accompanying sketches
a number of useful articles of constant
service to the experimenter may be con-
structed of ordinary wire with the aid of a
few common tools.

Obtain a few feet of galvanized iren wire,
or if the item of expense is not important,
brass wire; 3 or 4 gage numbers are re-
quired. depending upon the size of the
apparatus to be constructed.

Provide a pair each of flat, round and
cutting pliers, some wood sticks about the
dimensions of a lead pencil, and a few

common

Numerous Handy Devices for Holding Test
Tubes and the Like Can be Easlly Con-
structed from Wire with a Little Ingenuity.

short lengths of tubing to aid in bending
and forming the wire; after a few ex-
periments you will be able to determine
the size of the wire best adapted.

Cork Pulier.

Figure 1.—Cut two pieces of wire the
desired length, twist together aud form
ring. Now twist the four ends to about
one-third the length of the shank. Make
separately a ring of sufficient size to fit
loosely over the shank, cut wires of shank
to same length and bend ends to a right
angle about '£ inch. Slip on the ring
and spring the four ends apart to keep
ring in position. The completed article
will be found of service in removing corks
which have fallen into the container, and
by placing a piece of cotton in the jaws a
most useful instrument is formed for the
cleaning and drying of test tubes.

Holdcrs.

Figures 2 and 3. —Follow outline of
sketch to obtain good results, Twist wires
together 3 or 4 times, allowing but very
little play. Bend the four end: at a straight
angle and form the ring at the end of tool
by bending wire around a rod of the re-
quired size.
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CHEMICAL SUBSTANCES — THEIR
TECHNICAL AND COMMON
i NAMES.

Ncarly all of the chemicals in common
use to-day have more than onc name, and
the purpose of this list is to classify some
of the most common ones in use for the
benefit oi the amateurs who sometimes be-

come confused in the different names. The
Aqua Fortis. . ............. Nitric Acid.
Aqua Regta............... Nitro-Muriatic Acid ar Nitro-

Hydrochlaric Acid.
...... Sulfat of Copper.
...... Tarwrate of Potassium.
.Sub-Chioride of NMeccury.
Calcium Carbonate.
Carbonate of Potassium.
..Hydrate Potassium.
Chloroferm. .Chlond ot Formyle.
Common Salt ... Chlorid ol Sodium.
Coppetas,or Green Vitnol.. Sclfate ot lron.
Corresive Sublimate . Bi-Chlond of Mercury.
Dry Alum. Sulfate Aluminum and Potas-
stum.
.Sullate of Magnesium.
- Black Sulfid of Mereury.

Blue Vitnol, .. ...
Cream of Fertar. .
Calomel.........
Chalk............
Salt ot Tartar
Causuic Potassa

Epsom Salts.. ..
Ethiop's Mineral. .

Galena. . ..o vviiinnian.n. Sulfid of Lead.

Glauber's Salts. . .......... Suliate of Sedium.

{ron Pyntes. _Bi-Sull:d of lron.
Oxid of Tin.

{&cwclers Putey.

iogs Ycllow. . The Sulfid of Arsenic.

Laughing Gas. . . .. Protoxid of Nitrogea.

Lime ..Orxid of Catcium.

Lunar Caustic. . ........,..Nitrate of Silver.

Muriate ¢f Lime. . Chlond of Calcium.

Niter of Saltpezer. Nitrate of Potash ar Paras-
siutn Nitrate.

Oil of Vitnial. ... ........ . Sulfunc Acid.
Realgar. ... ....... ... .. Bi-Sulfid ot Arsenic.
Red [ead, .. .. o.....Llead Oxid.

.. Iron Oxid.
Muniate of Ammonoia.
Hydrate Calcium.
Qxid al Sodium.

Sesquicarbonate of Ammo-

Rust o1 lrom. . .
Sal-Ammosiac
Slacked Lime. .

uom.
Spimts of Salt, . ... ....... Hydroctloric or Munatic

Acid.

Stuccoof Plasterof Pans. . . . Seliate of Lime.

Sugar of Lead. .. .. ... ..... Acetate ol Lead.
Verdigms. . .oo.ooveniiant. Acetate of Copper.
Vermillion ve.eeo...Sulfid of Mereury.
Vinegar b .. -Acetic Acid 'dilute).
Volarile Alkah.............Ammeoia.

SCTE S T Sub-Ozide of Hydrogen.
White Vieroh. ... ... oL Sulfate of Zinc.

chemicals in the two lists opposite each
other are the same under a different name.
Contributed by EARL BOTTENX.

Spn'ng Holders.

Figures 4 and 5—Use very thick and
springy wire; will be found of service in
holding articles to be soldered or ce-
mented. It will be observed from sketch
that device in figure No. 4 holds by itself,
while the reverse is true of No. 5 design.
The ends of these holders can be made
pointed or flattened as preferred.

Figure 6.—Holder for rubber tubes. Ob-
tain a picce of thin wire. First bend it in
two, making a loop to allow a hook to
hold it in place. Then wind wire around
a rod of proper size. Slip tube thru spiral
so formed. This device will not permit
tube to kink or bend at an angle sufficient
to kink or to fracture.

Figure 7.—Holder for articles to be sol-
dered or heated. The slight pressure ob-
tained by allowing the straight bend to
pass a little thru the ring will be found
sufficient to hold the articles in a position
convenient for operation.

Figure 8 —Tripod to support retorts.
This article is formed by twisting three
wires together forming a stand as shown
in skcteh.

Figure 9, 10 and 11.—Battery counectors.
Figure 10 can be fastened to table by put-
ting a screw or mnail thru ring at its
end. In the event of the contact jaws
becoming loose they can be adjusted by
drawing the cnds closer together. The
line wires can be soldcred to the connec-
tors, and if desired the connection on
fizure 11 can be covered with insulating
tape.

Figure 12—Very light weights. Each
bend increases 1 centigram or | decigram,
varying according to the size of wire used.

ontributed by
AN EXPERIMENTER.
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Our Amateur Raio Station Cantest is open 1o all readers, whether subscribers or not.
depariment we make it a rule not 1o publish photos

of the apparatus, To increase the intcrest of this
photos preferred to light toned oues.

Address the Editor, *With the Amateurs'' Dept.

THE ELECTRICAL

We pay each monih $3.00 prize for the bese photo,

Make y

The pholo
f stations unaccompanied by thal of the vwne;
leser o f wnd o,

EXPERIMENTER 45

are judged for best arrangement an}

ney
Dark
ide of the sheet.

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

RADIO STATION OF FRED DIETZ,
PHILADELPHIA, PA.

I present here a flashlight photo of my
station. The aerial is forty feet high, one
hundred feet lung, commposed of three wires
spaced six feet apart.

Long Wave Radlo Station of This Month’s

Prize Winner—Mr. Fred Dietz, of Philadel-

phia, Pa. He Hears the German 5tatlons
and Many Others.

The sending set consists of a [¥4 inch
Manhattan spark coil, Murdock sending
condenser, spark gap and key. [ also have
a six volt storage battery, and can send
iiteen miles.

The receiving set consists of two loose
couplers, one tunes np to two thonsand ne-
ters and the other to three thousand meters.
The sinall loose coupler is used with a erys-
tal detector. The large loose coupler is
nsed on the Andion and Andio-tron. | use
three Bunnell variable condensers, three
loading coils and a pair of Murdock
‘phones. 1 can hear OUl, POZ, NBA
( Darien. Panama), NAT (New Orleans),
NAR (Kev West) ; and a great many other
land and ship stations on undamped waves.
| can hear as far as Key \West on a crys-
tal detector. My call number is 3GA.

I"hiladelphia, Pa. FRED DIETZ.

THE FIRST “RADIO" MESSAGES.

At the battie of Ishtib a Bulgarian cow-
herd signaled news to his military coun-
trymen relative to the position of the Ser-
hian battalions by moving five cows about
in various ways on the top of a hill.

The Basutos, by the way. practically an-
ticipated “wircless telegraphy”™ in a crude
fashion. That is, by striking heavily on a
huge drum of goat skin, which is placed
on a special spot, another liasuto at a dis-
tance can gather the purpnrt of the mes-
sage by placing his car close to the ground
to catch the vif;rntious. and he in turn
passes the message on,

Qf course, given suitahle climatic condi-
tions, the military heliograph can transmit
Hiessages over cnormous tracts of coun-
try, and the record is probably held by an
Englislinan, Captain Sadler. of the Sixth
Dragoon Guards, who, hy this means, suc-
ceeded in Sonth Africa in sending a mes-
sage direct a distance of 130 miles.

WALTER LITKE'S EFFICIENT
RADIO STATION,

I have been reading your valuable maga-
zine for the past two years, and have heen
greatly interested in the photos of ama-
teur stations which you publish monthly. 1
subinit two photos, one of wmy station and
one of my aerial. My sending set consists
of an E. I. Cu's ¥ k. transforiner, a
Murdock oscillation transiormer, a Mar-
coni key, straight spark gap, a photographic
plate condenser consisting of ten plates, 8
by 10 inches, with tin-foil between cut 6 by
& inches.

The receiving set consists of an Arnold
Navy type loose coupler of 2,500 meters,
{loltzer-Cabot 3000 ohm ‘phones, Clapp
Easthain Axt condenser, Murdock variable
condenser, Bunnell detector, and an aerial
switch. My aerial is made of seven strand
copper wire with a twenty foot mast at one
end and a thirty foot one at the other. The

Antenna and Appa-
ratus of  Walter
Litke's Excellent
Radio Station at
Fordham. N.Y. He
Owns a Y2 K.W.
Transformer Trans-
mitter and Knows
How to Use It
Effectively.

I have not received
my official call from the Government yet,
but have mmy application in.
WALTER E. LITKE.
Fordham, XY,

aerial is 75 feet long.

ELECTRIC HAND GENERATOR
DETONATES DYNAMITE.

An electric generator small enough to
be carried in a man's pocket, yet powerful
enough to discharge dynamite blasts, has
heen invented.

ATTENTION !l

Has your station photo appeared in
"The Electrical Experimenter™? Why
not purchase the electrotype and have
some ''real’’ stationery printed with
your station picture on it? All of the
“regular radio-bugs™ are doing it.
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RADIO JOINS SAMOAN ISLANDS
WITH UNITED STATES.

Construction of another government
wireless plant, counnecting the United
States with its iusular possessions, has
been completed at Tutuila, placing the
Samoan Islands in direct communica-
tion with the outside world for the first
time suice their acquisiidn by the U.S.

The station at Tutuil. connects with
Honolulu, where a great plant commu-
nicates with San Diego, Cal. Governor
Poyer, of the lslands retired naval offi-
cer, advised Secrctary Daniels on Feb-
rvary seventeenth of the completion of

the plant and transmitted a message
froni the native chiefs.
LEONARD NIESSEN A COMING

“RADIO-BUG.”

The sending set consists of a one-half
inch spark coil, plate and Leyden jar con-
denser, oscillation transformer, spark gap
and key.

The receiving set consists of a Murdock
loose coupler, fixt condenser, galena and
silicon detectors, Brandes’ 2,000 and E
Co.'s 2000 ohm 'phones and a buzzer test.

The vertical rod seen under the center of
the table is an automatic closing lightning
switch, operated by a foot lever. the switch
itself being outside on the wall of the
house. Most of the apparatus is of my
own construction. The aerial consists of
six wires spaced two feet apart on twelve
feet spreaders, fifty feet long and forty
feet high.

I am a member of the Milwaukee Radio
Association. also the Central Radio Asso-
ciation and hold a first grade Amateur Li-
cense.  Call *9AKC"”

Have been a subscriber to THe ELEc-

Fellow Radlo Amateurs—Meet
Mr, Leonard P. Niessen, from
the Good Clty of Milwaukee,
Wis. He's Not So Hefty on
Kllowattage But How He Does
Chase Those Micro-amperes.

1

TRICAL EXPERIMENTER for the last two vears
and have benefited greaty by reading it
LEONARD P. NIESSEN.
Milwaukee, Wis,
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PAUL RALSTON’S RADIO
STATION.

\Vith the exception of the pair of Bran-
des” phones. a Y2 kw. Packard trans-
former and the rotary gap motor, this set
is all of my own construction.

Paul Ralston, of Conncaut Lake, Pa., s an
Ardent Student of the Art of Wireless Teleg-
raphy.

The norinal sending range is 30 miles.
Altho | have not a license, I receive sta-
tions as far as Key West (1,200 miles dis-
tant). My call is 1HR. X

1 have also increased the cfficiency of my
station hy adding an Oscilaudion bulb, a
new rotary gap and an oscillation irans-
former.

PAUL RALSTON.

Conneaut Lake, Pa,

550 WIRELESS MEN AVAILABLE
IN PHILADELPHIA,

A itrained body of 300 expert wireless
operators now working on ships at sea or
at commercial or naval stations along the
coast, and 230 amateurs capable of com-

pleting their radio studies within a few
months, 1s Philadelphia's contribution to
the nation in the important branch of wire-
less communication in event of war. In
addition, forty students are now enroiled
in the Philadelphia School of Wireless
Operating.

This school was the first to be estab-
lished in .\merica. It was started with a
few pupils back in 1911, and since that
time has turned out more than 300 trained
men, nearly all of whom are holding com-
mercial licenses to-day.

All licenses for wireless operating are
issued bv the federal authorities. so that
the records at Washington constitute an
index of the operating force of the coun-
try. In this respect Philadelphia is said
to lead every other city with its 230 ama-
teurs.

Altho the operation of wireless stations
is kept under government regulation, no
order has been issucd since the breaking
off of relations with Germany to make
regulations more drastic, and none is ex-
pected. In some respects the large num-
ber of amateur stations means better pro-
tection for the city, for there is hardly one
hour out of the twenty-four when some
stations are not operating or lisiening.

In addition to this force, Philadelphia
is guonarded by three powerful stations,
Wanamaker’s, League Island and Cape
May. Most of the commercial business of
the city is handled over the plant on the
roof of the \Wanamaker siore. This is
rated at 100 miles, but its messages have
been picked up as far sonth as Florida.
The plant is generally closed now at night.
but should the need arise it could be kept
i constant operation and could pick up
messages from a considerable distance out
in the Atlantic.

The Waco, Texas, High School Radio
Club.

In Secptember, 1914. the Waco High School
Radio Cluh was organized with a charter member~
ship of four. . )

'Po-day the club has an active membership of
thirty, a first-class one kilowatt transmitting set.
two receiving sets (one an ordinary 4.000 mcter
Audion set and the other a 2.500 meter regen-
erative set), hot wire ammeter, wave meter, motor-
generator set, Multi-Audifone set. Omnigraph and
various other experimental apparatus.

Tbe Radio call is 5 YG. The club meetings
are heid every Friday evening. The club would
welcome all communications sent to \Willis F.
McCracken. care of Waco 1ligh School Radio
Club. Waco !ligh School. Waco. Texas.

Y{)silanti Radio Amateur News.
The Ypsilanti Radio Amateurs have elected the
following officers for the coming year:—President,
Donald Knight: Secretary. Allen Rust: Treasurer,
James Orr: Scrgeant-at-Arms. Louis Roberts.

The club participated in ‘2 local. exbibit during
America's Electrical \Weck.

School Forms Radio Club atr Arlington,
Mass. .

A wireless club was formed by the pupils of
the Russell Grammar School .of Arlington. Mass.,
during the month of November. )

The following officers were elected:—President.
Ernest A. Snow., Jr.: Vice-President. Ricbard
Noves: Secretary-Treasnrer, Borden Billings.

The cluh has a set installed and meets Tues-
davs and Thursdays in the afterncon to study the
code.

Dansville Wireless Association of
Dansville, N. Y, o
On December 28, 1916, a numher of “live wire
radioc amateurs organized the Dansville Wireless

Association. R
The Club has twelve members and the station
is focated within the school building and wounld
Yike to met in touch with other active clubs and
amateurs. .
The afficers of the club are James Weleh, Presi-
dent: Nohert Smith. Secretary and Conway J.

Sheerin. Chief Operator

Uﬁer Sandusky, Ohio, Wireless Club.
The amateurs of Upper Sandusky. Ohio. have or-
ganized a club and have located in the business
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GIVE COLLEGE RADIO OUTFIT.

St. Ignatinss college of Cleveland, O,
was presented with a new wireless ontit at
an alumni smoker in the college gymnasium
on February twentieth. The outht was the
gift of the alumni of the institution. Dr.
Charles S, Howe, president of Case School
of Applied Science, delivered an address.

HARRY WALLE'S AMATEUR
RADIO STATION,

I present herewith a photograph oi my
wireless station, to be entered in your
“Amateur Radio Station Contest.” Xy set
employs a 4 wire aerial 60 feet long.
The receiving apparatus comprises a loose
coupler, variometer, variable condenser,
fixt condenser and a 50 tap tuning coil,
which are all mounted complete in an oak-
finished cabinet. The receivers are Trans-
Atlantic 2,800 ohm type. The sending ont-
fit inclundes a 1-inch spark coil, helix, spark

Harry walle Finds Keen Enjoyment In His
Small But Efficient Radio Station.

gap and a key. T hear 8 U E, 8 R Y and
8 G L very clearly.
. HARRY VAXNDE WALLE.
Cincinnati, Ohio.

Amateur News

section of the town. The society consists of seven.
teen members. \We are installing 2 1 K. \W. trans
former and expcct to install an Audion set'in the
near future,

The following officers were elected on December
I, 1916: Ralpb Casey, President: Robert Maskey,
Vice-president; Russel Selligman, Secretary and
iIillis Berkey, Treasurer.

Radio Amateur League.

The Radio-Amateur League of Grand Prairie
and Dalworth Park, Texas, was organized March
5, and the following officers were eleeted: Frank
M. Stubbs. President; Arthur Bradshaw., Vice:
president; Ivan Ferguson. Secretary and Trcas-
urer; Joe Ward Edwards, Chief Radic-Eagineer
and Press Reporter.

The *“League™ intends to construct most of its
own instruments. \We wish to communicate with
other clubs and learn of their ideas, We have
several ideas on the ‘Erection of Aerials” and
the construction of other instruments which we
will communicate 1o any clubs desiring this idea.

All communications may be addrest to the secre-
tary at Dalworth Park. and to the President, or
Radio-Engineer, at Grand Prairie. Texas.

Fifth District Radio Club Elects
New Officers.

In compliance with the by-laws of the club, Mr.
R. Ii. Gadbold was re-elected President; Karl Frueh-
ing. Secretary-Treasurer and George Deiler, Li-
brarian, who will scrve the club until July, 1917,

o

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 News' Section, The Electri-
cal Experimenter, 233 Fulton St,
| New York City.
Ve S ERL S == =%
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‘IFne neadquarters of the Club are in the rooms of
tbe Y. M. C. A. Radio School. The club owas a
moderate library and bas the use of a fine receiv-
ing station, also a storage battery charging plant.

Invitations are extended to all interested in the
Radio Art.  Mcetings are heid every Saturday
night. Pbotographs of tbe club’s set will be
mailed wpon request. We would also like some
pictures from other clubs. Address all communi.
cations to Karl Fruebing. 1232 Magazine Street,
New Orleans, La.

Eureka, Illinots, Radio Amateur News.

On the evening of March 7, the Eureka Radio
Club was formed and ten members admitted. The
following officers were elected: Alvin Spencer.
President; Glenn Dorward. Vice-presideat and
Henry Klaus. Secretary-Treasurer.

All communications should be addrest to the
Secretary-Treasurer.

Y. M. C. A, Radio Club of Springfield,
hio.

Under the leadership of Mr. E. Hineline, the
amateurs of Springfield. Ohio. recently organized
a radio club. which promisés to he one of the
most  syccessful organizations of that locality.
Widespread publicity was given in the local news-
papers and it is reported that there are a large
number of men and boys who are taking interest
in wireless telegraphy. They bave erected aerials
and provided instruments, but so far have been
working at cross-purposes with few people to talk
to and no organization to further the work, so
there is a need for a progressive club of amateurs.

‘The members of the cluh have planned a sending
set, capable of sending two hundred miles. and a
long-distance receiving set to receive all high-
powered stations in this country and Europe. In
organizing the club. Springfield becomes a center
of activity for amateur wireless. One of the prin.
eipal objects of the Club will be to teach its mem-
hers the use of the Continental Code and Mr.
[lineline hopes to interest the Y. M. C. A. in
the new cluh and in this way induce a large
number of hays to participate. The temporary
organization which was effected at the second meet-
ing placed the following officers—Harold Stead-
man. President; J. W. Fenton. Vice-president:
E. J. Grieh. Secretary: Mr. Raldridge. Treasurer
and" J. W. Wright. Assistant Treasurer.

Address all communications to the
121 Reose St., Springfield. Ohio.

Secretary,
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EXPERIMENTAL PHYSICS,
(Continwed from puage 25)

a pointer which moves around and points
to a circular scale which has been cali-
brated to read the same as the ordinary
mercury baromecter.

ENPERIMENT 23—

A thin bottle (preferably a Florence
flask) is tightly corked with a rubber stop-
per, thru which a thin glass tube is con-
nected. 1f this is inverted into a glass
comaining water to which a few drops of
red ink have bren added and the bottle is
now heated, gently the air in the bottle
will expand and some will pass into’ the
water (see Fig. 19). |f now the bottle is
allowed to cool, some of the liguid will
rise in the tube. 1f the colored water rises
above half way up the tube some of it can
be let out by raising the tube above the
level of the water in the glass. This ap-
paratus can now be used as a crude ther-
mometer for obviously i1f heat is applied
to the hottle, the air in the bottle will ex-
pand and push the water i the tube back
towards the glass; if a colder tempera-
ture is applied the reverse will happen and
the water will rise in the tuhe. The hot-
rter the temperature the lower the level
in the tube and the colder the temperature
the higher the level in the tube, This ex-
periment was first perforimmed by the great
Galileo and was the first method of meas-
uring temperatures.

EXPERIMENT 24—

If a little ice is gradually added to some
water in a highly polished vessel (a pieee
of the family silverware just answers the
purpose) while the water is being stirred
and a thermometer is kept in it, a tempera-
ture will be reached when the polished sur-
face fogs, te., (moisture forms on it).
This temperature varies according to con-
ditions of the atmosphere and is called the
¢ ~wpoint. This moisture does not leak
thru the vessel as is commonly supposed
but condenses from the atmosphere. We
are all familiar with this phenomenon, hav-
ing observed it every summer whenever
ice water is served. The explanation is
as follows—moisture is continually evap-
orating into the atmosphere and when the
atmospliere contains as mauch meisture as
it can hold, it is said to be saturated. The
same amount of air can liold more and
more moisture as the temp.rature is in-
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crcased and vice wersa. Hence if the at-
mosphere is saturated and the temperature
is decreased, sume of the moisture will
have to condense as the aitmosphere cannot
hold more muisture than as nuch as it can
hotd. Likewise if the atmosphere is not
saturated cooling it will saturate it and
further cooling will cause moisture to
condense.

The cooling of the grass, trees, stones,
etc., at night more rapidly than the atmos-
phere itself cools, causes the formation
of dew (a condensation from the atmos-
phere).  Uf the air near the earth also
cools, the condensation also takes place on
the dust particles near the carth and this
gondensation is called a fog. If this fog
forms at some distance above the surface
of the earth, it is called a clond. If a
considerahle amount of moisture condenses
in the cloud the drops become large and
because of their weight fall as rain. Rain
passing thru coid regions freezes into iail.
If the temperature of condensation is bec-
low freezing the moisture condenses into
crystals called snowdflakes.

(To be conitinued)

A ONE-MAN ELECTRIC
SUBMARINE.
(Continucd from page 6)

on) to make several short, quick trial
taneuvers, until he humps into the hull of
the cneiny vessel. Also he can sce a dis-
tance of 25 to 50 feet or more under water
by means of the powerful electric search-
light, and once against the hull of the ene-
my Submarine or Dreadnought, it is but the
work of a moment to excite the electro-
magnets in the war-head which instantly
grip the steel plates of the enemny vessel
with a powerful hold, and to release the
war-head by means of the electro-mag-
netic clutches previously mentioned. The
operator then scurries away at a mile-a-
minute speed, and if he is but one quarter
of even one-eightll of a mile away when
the war-head explodes, he will be safe.
In the event that the comprest air and gas-
oline engine driving machines should both
fail on his return trip, he can send out
distress rockets thru the rocket shute at-
tacht to the periscope columun, and thus
be rescued by a boat fromn the mother-slup
or by patrol boats sent out fromn shore.

—} MAGNETIC IN-

Amateur Radio Stations Licensed by the Bureau of Navigation During
the Month of September, 1916 (Concluded)

DICATOR FOR
CRITICAL TEM-

PERATURES.
FIRST DISTRICT The fact that
Call . . . Power | steel loses its mag-
Signal Owner of statina Loeation of station kilowatt nctic properties on
8DE Frost, Norhert. ......... .1332 Glenwood Ave., Buffalo, N. Y. 5.5 attaining the criti-
80F Hewitt, C. Tefft. . ... -[7912 \V}sstmorelnnd Ave., Swisse cal tem perature
vale, Pa........ (er e SR | forms the hasis on
8kE Houk, Robert 1........... |73 Douglas 8t.. Tiffin. Qhin..... .. .5 | o
8AMX | Moyer, Edward A0 140 N. Sandusicy St.. Bellevue,Olio| .5 which has been de-
%g gn:\cock. Hm.lvmdc. [ .. .|narker, NS. Y'L'n'"""l\'l“ — & signed an instru-
Simons, llareld C.. . .I617 Alay St.. Lansing, Mich..... .. . 0 . _
SRF Slape, Feank ... . . .|106 Eureka St., Pittsburgh, Pa... .5 "‘;]efu ‘lYll'Cll tllnfa.“
RPI1 Thomas, William K. 400 Minton St., Pittsburgh, Pa. .5 1bly 1ndicates the in-
RIX Towsley, Paul W... 1019 Bemeat St., Lansing, Miel. .. 5 stant when a mass
8AMC Warden, William I'., Jr... IR.F.D. No. I1. buynhoga Falls, O. 1 of stee) hias attained
DAIW | Daer, Elwynn W N 710 arh Se. Madison, T 1 e O
Alw aer, Blwyvan Wo ... [T710 «4th 8t., Madison, 111 ... .. a g .
DATL Teeker, Alby. ... . .. 01|3116 32d St., Catlettsburg, Wy.. .. 5 l,if;"l"‘.”‘“g WO tt
aGil Branom. Albert L. ...|208 Giddings Ave.. Jerzeyville, Tl .5H 1¢ ‘1 wstrumen
Qif‘;rﬂ lt)n;)'iu. Lm(n:rcﬂu‘e 0. - };a:}nrd. K}' ............. ny X : 5 consists of a con-
DAl Jubuque College. Dubnque, lown. . o.oo00 000 . B
9AJR | Fox. lfarry. . . .. .... . |3116 N. 2tth 8t.. Omaha, Neh....| 1 tact  box °°’“‘““1
SAKF Gitchoff, Auton A.. 500 3th St., Madisan, W..... . 1 ng magne t anc
2.:!((} Humleu, :h%hcn T. 't fig'ﬂ"a‘f.y;\' e M i h coils, monnted on
0AK)J ammont, George R.. ... (2 . Bt fice wein, Town. .. E ;
9440 | Hanly, Reinald. (11 40th Ave.. West Allin, Wi 5 | one .F‘“({ of & rod
0418 Herr. Carl I2.. . .. 510 6th St.. Red Wing. Minn. L1 provided with han-
wvh ]lllm]-ml(; Corsnn 1., .. };7]2 Cnurt’gt.bh- Maes, lown. -5 dles and heat shield.
9AKA olmberg, llarry 1., . .iBottineau, N. D. g® .3 N
DAKE | Kelter. Warren .. -[101 Lincolnway. Y. Parte, Ind 1 The other end of the
GARH MeBrule, IKenneth. . .. 1101 Bawen Ave., hulependence Mo. LI rod carries a flux-
9AKD .\“Ialrkley.FMn: oo™ 000 5 412 \\(" Ceatral l}\:, ‘l‘l,uﬂlu]n. Ir;rl. » meter, the needle of
911G *Nelsan, Farl P.. A 1320 Cainmiereial 81., Waterloo, In. ] K . .
9ANC | Niessen. Leonard P.. .. ... 430 Loytou Blyd,, Milwankee, Wi, 5 which indicates the
oV Poscr, Stanley I°.. ... ... |730 It St., Milwaukee, Wia, 1 gradual approach of
E)A.lllT F°'§i“"i'~" Illny Bl 2"_’57;\1(.::4;](‘: St.sl)f‘él\?("r. (;‘n:g e 1 5 the steel to the non-
SAKIK fyder, Tarl... .. ... .[806 8 Chnllege St., Spriugfield. 1L ! : e
ARI Tuhtar, Bugene Wa. ... ... 503 61h St., Milwaukee, Wis . .. 5 magnetic or critical
LESIS P Werlein, BEdwin. ... ... ... 4060 Lincoln Ave., Cliiengo. L. . 1 point.
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THE THERAPY OF LIGHT AND
THE NEW “R-RAY.”

(Continued from pege 15)

radiation is somewhat similar to the Ultra-
violet ray, inasmuch as an arc is used;
but two different arc clecirodes are em-
ployed in this work. The arc is produced
between an electrode composed of quartz
and mercury with a sccond electrode of
ordinary arc carbon. Fig, 1 shows one
of the complete arc lanps used in these
experiments,

Viewed as a spectrogram the R-ray oc-
cupics one side of the Ultra-violet rcgion.
and grades uniformly from the first octave
to out and beyond the visible portion. Al-
50 here we find radiations that cause air
and matter to have such affinity that they
are instantly absorbed, and investigation
of their characteristics can only be con-
ducted in a vacuum.

As resultant deductions of therapeutic
interest in considering the properties of tha
R-ray, we find the following:

(1) They are readily controllable and
give penetrative therapeutic light of unin-
terrupted intensity.

(2) They are rich in Ultra-violet rays
of shorter wave lengths than the emissions
from any other known arc.

(3) They differ materially from X-rays
in that they may be deflected and focussed
on any given area, so as to combine their
inherent heat-ray value with their visible
and invisible light radiations.

(4) They are more readily absorbed by
matter than any present knowu arc ray,
and as such secure vibratory reactions in
deep-seated cellular organisms.

In order to show the position of the un-
mapt region wherein the R-ray lies, and as
compared with the vibrations of other
sources of radiation, the chart, Fig, 2 whs
made. It will he found very interesting to
those who are pursuing the study of differ-
ent sources of radiations.

The chart indicates the wave lengths of
radiations ranging from the visible part of
the spectrum to X-rays and the Gamma
rays of radium.

To fully understand this chart, the fol-
lowing notation is used : the numbers across
the top give their respective wave lengths
in Angstrom units (one Angstrom unit is
equal to 1/10 of a meter and this unit is
abbreviated as A.U.). Thus the wave
lengths are given in tenths of a meter,
using here the language of the scientist.
The Angstrom unit is equivalent actially
to 10-1" meter, one meter being equal to
39.37 inches. The numbers below represent
the number of octaves which these rays
range over.

The region of ahout six octaves. begin-
ning at 4 and ending at 10, represents the
unmapt portion. This separates the ex-
treme ultra-violet from the commencement
of the very soft N-rays. The most easily
absorbed N-rays, whose wave length has
been determined], are the characteristic rays
of burning aluminum with a wave length of
84 A.U. Passing up thru several octaves
of N-rays, the Iimit indicated by the line
“N" is reached; these represent tlie hardest
ie., the most penctrating N-rays, which
have so far been produced. Tlie line “M*
represents the medinm penetrating ray. It
will be noticed that some of the gamma
rays as produced by the disintegration of
the raditin atom, are of longzer wave
lengths than some of the shorter X-ravs.

The region ranging between octaves 4
and 10 are vibrations which are easily ab-
sorhed by matter. They vary in wave
length from approximately 90 to 9 AU.
The region hetween wave lengths 3.800 to
1900 is the portion of radiation which is
of therapeutic interest.
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Magnetic Drilling Attachment

(No. 1,219.190; issued to Heary
vites.) .
The inventor here provides an

electro-magnetic means of feeding
a machine drill against its work.

An iron frame supports the drill
spindle, which is driven by an elec-
tric motor. The spindle carries a
suitahle iron yoke and pole-pieces
which are acted upon arttractively
by powerful solenoid electro-mag-
nets. tending to pull the iron pole.
picces within in the coils. The cur-
rent supplied the magnet coils ¢an
be varied to give various degrees of
pull on the drill frame. For long
vertical action two or more sets of
solenoids, one above the other, can
be utilized as shown.

Electric Phonograph Recorder
and Reproducer
1.218,799: issued to Herman
" . Pape.)
A device for making phonograph
P

(XNo.

records and combining in its make-
up a suitahle electro-magnet. a dia-
fram, and a means for causing the
dnafra_m to vibrite in response to
electrical impulses in the electro-
magnet—as  from a microphone.
Acoustic vibrations or sounds ecan
operate the diafram as unsual thru
an open grid abave it, a stylus being
cqnl:\c.cilcd to the diafram to vihrate
wit 15

Electric Vating Machine

(No. 1,219053; issued to Marshall
F. Thompson and Arthur

Townsend.)
E’&'i‘w“r‘-‘ [=vr]
o8 o =0 & ©
CI =0 0 &
0000 28 0 @

}I_i

An electrically operated voting
hoard which includes provision for
totaling and recording all of the
votes cast and flashing them uwp on

an indicator hoard The primary c¢ir-
cuit includes a voter's circuit closer,
a visual lamp signal and a relay
magnet. The latter closes a secon-
dary circnit including the visnal sig-
nal and a voie recording mechan-
ism. Also there 15 provided a spe-
cial cirenit breaking attachment out
of conirol of the voter, for the pur:
posc of breaking the primary or
voter's circuit. The idea is par
ticularly applicable 10 government
and society meeting chamhers. mak-
ing it possible to record and an-
nounce the vote of members present
in the minimum of time.

Magnet‘ic Speesome!er
(No. 1,219,245; issued to Allen A.
Canton.)

A radical
ometer design. involving the use of

departure in speed-
a permanent steel magnet of ring
form. over which are placed two
movable magnet windings, one of
which is supplied with a constant
electric current and means for in-
termittently supplying electric cur-
rent 1o the second solenoid coil.
The magnetic reaction occurring
with such an arrangement causes
the coils to move. In so doing they
rotate a geared sector. as shown,
the sector teeth meshing with a
small gear pinion fixt rigidly to the
dial shaft. ¢hus causing the num-
hered dial to move under an obser-
vation slot or window.

High Frequency Oscillation Appar-

atus
(No. 1,216,646: issned to James C,
Armor.)

D.C.OR A.C MAINS

S

7 7
4 \‘v'u'/J P
2 -]
H
10
9
A novel scheme for producing

high frequency oscillations for ra-
dio-telegraphy, radio-telephony and
similar arts. Using alternating or
direct current as a source. the in-
ventor provides choke coils 8 and
resistances 7, across which is shunt-
ed the special spark gap 44, This
gap is shunted by an oscillatory cir-
cuit comprising suitahle condenser 9
and inductance 10. The first dis-
charge wave of the condeénser across
the gap is quenched hy hlowing a
hich velocity (5,000 ft. per second)

jet of gas or flnid hetween the rapid-
ly rotating spark discs 4. 4. Higher
cficiency is claimed and the pro-
duction of extremely high fre-
gquency. dead-beat unidirectional dis-
charges.

Hearing Device

(No. 1,219,.411; issued to Charles
E. Williams.)

A specially sensitive electric tele-
phone device to aid partially deaf
people to hear better. Operating on
the dictograph principle it com-
prises a super-sensitive microphone
which is conneccted with a suitzhle
telephone recciver and a high volt-
age hattery. The hattery comprises
a plurality of cells and means for
reducing the high potential hy hav-
ing an extra resistance wire between
a terminal on one cell and a pole
of another, with flexihle connec-
tions hetween the external terminals
to the receiver and microphone.

Radio Transmitting System

HrEpPINe:

A

(No. 1,216,615 issued to George
Seiht.

A radio transmitter operating on
direct ¢urrent. which is supplied to
a quenched gap, thru snitahle choke
impedances and  resistances. A
suitahle coupling is provided to en-
able the cutting off of oscillations
in the closed primary oscillating cir-
¢nit after the first bear of the os-
cillations, The spark gap is de-
signed to be short, and a rapid hear
dissipater. thus quenching the spark
and Riving rise to powerful, slowly
damped free oscillations in the
secondary or aerial-ground oscillat-
ing circmit and, it is claimed. that
the twp-coupled oscillations practi-
cally disappear. This system 1§
adapted to radio-telephony, using a
microphone in the ground lead.

Submarine. Subterranean and
Aerial Telephony

1.212.202; issued to Reginald
A Fessenden.)

A new phase of the Fessenden

{No.

rophones

system of selting up. transmitting
and receiving powerful sound waves
in the form of telegraphic and 1ele-
phonic signals thru water, land or
air. Prof, Fessenden here invokes

COPIES OF ANY OF THE ABOVE PATENTS SUPPLIED AT 10c EACH

the use of the Alexanderson mag-
netic amplifier 11-13. with which 10
control by microphones. the output
of say a 100 K.\W. radio frequency
alternator. This R F. current is past
(also modulated hy secondary 11)
thru_ a rectifier 17, thence into a
non-inductive oscillator 20, This 1s
linked up with a metallic heam gir-
der 23, supported at two poinis. as
shown, and carrying a large metal
diafram 26, say 50 -fect square.

Precision Variable Inductance

(No. 1,217,348; issued to O. F.
Rothen.)

The smallest part of a turn of the

spiral may he accurately tuned in
or out of the circuit hy simply turn-
ing the central knob or handle.
Spiral indnctances of this type in-
variably have the defect that the
slider will not follow the turns.
Here the inventor provides a toothed
rack on the slider arm which co-acts
on a fixt central gear stud, so that
as the handle is turned the slider
arm is moved in or out accordingly
and in a spiral path the complement
of the helix. The pitch circum-
ference of the stationary pinion is
selected equal to the radial pitch
of the spiral,

Electric Musical Instruments

(No. 1.216.829: issued to Harry S.
Martin.)

When an interrupted current of
the frequency corresponding to any
certain musical note is fed into

electro-magnet 16, it causes pnlsat-
ing magnetic forces to act on the
tuned reed !3. This in turn scts
the diafram 11 vibrating at a cor-
responding periodicity. which vihra-
tions are communicated to the col
umn of air in horn 1, thro the an-
nular mouth 3. Diafram I! carries
a felt ring 22, which may be dis-
pensed with for certain effects. Iy
this means it is claimed that ex-
tremely powerful and unusual sen-
orous vihrations are set up.
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PHONEY PATENT OFFIZZ

Q.s.C.

No.Vazr |

To Whow [t Should 1iorry:

l.et it be knowed to all fathers, fatheads,
mothers, parents, and elders thruout the
land and the seven scas and lakes, that 1,
Constantine Ulysses Spidor of the City of
Peramblator, in the state of prolonged
coma, have imagined, concecived, designed
and exccuted, at the risk of my imperfect
sanity, an apparatus which will revolution-
1ize the baby industry and do away forever
with “the hand that rocks the cradle”

It is a greatly to be lamented fact that
our national baby industry has suffered
greatly during the past decade, primarily
for the reason that babies, infants, brats
and other similar nuisances tend to keep
their elders at home and awav from tango
parlors and the “movies,” Not that the
parents cherish the idea of staying in, no,
not that. They hafto. For, if the nurse or
hired girl take their daily spin in the fam-
ily “Tin-lizzie,” who would feed the brat
to still his or her war-whooning?

AUTOMATTICK BRAT HUSHER
C. U. SPIDOR OF PERAMBLATOR, CA.

Species Fikation of Patent Lettors
may now tango or “movie” all night, if
so desired, without in the Jeast retarding
the natural growth of their offspring. Also
and most important of all, “Pah-pah” nced
no longer invent new forms of sudden
strokes, cramps, colds, fevers, chills, ctc.,
which make it impossible for him “just
then” to leave a comfortable, wann bed, in
order 10 perform the twice-nightly Mara-
thon with an obstreperous brat, cluiched
tightly m his arms.

Ilaving thus explained my invention in
non-technital terms, | now refer to the pat-
ent drawing for further clucidation :

1, is a sensitive (but bappily unfeeling)
microfone. Thc first brat-yell jars its sen-
sibility to such an extent that current be-
gins to flow thru it at a terrific rate, which
In turn operates clectromagnet 2. This ac-
tuates pawl 3 permitting Thermos-bottle 4,
containing the best imported LExtract de
Cow to con-descent downward into the
brat’s fists. Instinctly the Drat stuffs the

Patent Buscated
not satisficd with cow-juice and perambu-
lating joy rides onl They wish 10 he
talked to and sung 1o, Wearing this re-
quircment in mind, when bottle 4 is empty
and has ascended once more, thanks to
coil-spring 13, electromagnet 12 releases
victrola which begins to talk and sing lul-
laby 1o brat. This so bores the latter that
he, she or it, falls to sleep at once.

If, perchance, the Frat should wake up
once more and ycll, 10 gets busy once mare
and perambuscates at once. Spring 14 has
reset reproducer 15 in the meanwhile, when
mother's original sclection issues forth
anew, This so disgusts the Dirat that he,
she or it, falls to sleep instanter.
What I claim is:

1° A sclf-contained automattick
husher.

2° A Brathusher making attending par-
ents and nurses yunnecessary.

3% A Brathusher supplying feed, lullabys
and rocking simultaneously.
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Let It Be Knowed to All Fathers, Fatheads, Mothers,
tine Ulysses Spldor of the City of Peramblator, In the State of Prolonged Coma, Have

Parents, and Elders thruout the Land and the Seven Seas and Lakes, that | Constan-
Imagined. Conceived. Deslgned and Excuted. at the

RiIsk of my Imperfect Sanlty, an Apparatus Known Hereinafter as an “Automattick Brat Husher' Whleh Wil Revolutionlze the Baby In-
dustry and Do Away Forever with ‘‘the Hand That Rocks the Cradie.”

The sad result of the upshot is, that the
annual total production of babics and brats
has almost reache! the vanishing point, Tt
is also to be noted with significant signifi-
cance, that altho everything clse imagin-
able has gone up during the war, only the
output of hahics and brats has gone down'!
And this despite -of the constant uproar-
ous roar of Teddy from Oyster Bay.

Happily, such disgraccful condlitions need
prevail no longer, due principally and solely
to my marvelous Automattick Brat Husher.
By using this inexpensive apparatus, parents

nipple in its empty void and the land be-
comes quict once more. But this is not the
end of a perfect day. Simultaneously
with the descent of bottle 4, a coatact is
made and clectromaguet 5 attracts switch
6, usually held off by spring 7, which now
actuates instinctanously motor 8 Gear 9
takes up the Q.S.T. (General Call) and
Perambutator 10 now begins 1o perambus-

cate viciously back and forward, hecing
thus induced by arm 11.
Neither does this end the story. Brats

as a rule. due to the cuuning of nature are

www americanradiohistorv com

In subscribing to thie above facts. I have
therefore implanted my own f{acsimile oto-
graf hereunder and forever on this 27th
day of Monday in the S3rd year after the
advent of the safety-pin.

C. U. SPIDOR.
By his sAtiorncy
o1 Bruee Brown,
Norwich, Conn.
Iitnoses:
S. H. Uwup
Wade U. Givenus
Fore F. Lusher
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QUESTION BbOX

will be publisht. Rules uoder which questions wil

1. Only threc Questions can be submitted to be answercd.

2, Only one side of sheet to be written 6o; matter must be t
be oo separate sbeets. 8 y

4. If a quick answer is desired by mail, a nominal charge of 25 cents i¢ made for cach questico.
caleulatioos a special rate will be charged. Correspondents will be informe

3. Sketches, diagrams, ete.. must

RADIO QUERIES.

(760.) Harold Janeway,
Wash., asks:

Q. 1. Could | hear amateur stations with
a loose coupler, galena detector, fixt cou-
denser, and an Electro “Government”
‘phoue in connection with an acrial fifty
feet high and thirty feet long? If not what
other mstruments would I need?

A. 1. There is no reason why you should
not receive amateur stations with the in-
struments you mention. A variable con-
denscr shunted across the secondary of
your loose coupler will increase the selec-
tivity very much.

Q. 2. How can 1 drill holes in a marble
slab so that I can mount a ground switch
upon it?

A. 2. An ordinary steel twist drill should
be employed which should be constantly
kept wet by applying water to its boring
surface.

Q. 3. Would 1 be violating the rules of
the Fire Underwriters if I put a box over
my outside ground swiich and covered the
ground wire with lath?

A. 3. Yes. The ground wire should be
kept free from any surrounding objects.

POWER FROM PRIVATE PLANT.

(760-A) W. C. Guibb, Grabill, Ind,
wishes to know:

. 1. What is the best way to use the out-
put of a ‘private lighting system in a radio
sending set? The generator has an out-
put of 30 to 45 volts and 13.3 amperes, and
charges a storage battery of 16 cells.

A. 1. The best way to utilize the electric
power generated by your private plant is
to employ a spark coil outfit; the size of
the coil will depend upon the distance
which you desire to cover.

Q. 2. Can | usc it in connection with an
open or closed core transformer, or is the
spark coil the only way?

A. 2. Yes, providing that a mechanical
vibrator is used in conjunction with it when
using an open core transformer. This can
either be directly operated by the transfor-
mer core or else you may cmploy an inde-
pendent vibrator. Ve would advise that
vou cmploy a spark coil. say about a -
inch coil, and you will find that it will give
better service than if an open core trans-
former is used.

Q. 3. Could I not usc the combined
voltage of the generator and battery and
have sufficient voltage?

A. 3. Yes; but the voltage will not be
sufficient or of the correct character to op-
erate a transformer without a mechanical
interrupter.

UNDAMPED WAVE RECEPTION.

Edmonds,

(761.) \Walter B. Clifford. Worcester,
Mass,, writes
1. Is it possible to employ a mineral

etector in place of an Audion detector
for receiving undamped signals?  If so,
what counection of instruments should be
used ?

\. 1. It 1s possible
waves by emploving
viding a tikker of
in the dcte

receive undamped
rvstal detector Dro-
some kind mployed
ircuit.  The diagram oi

Th-'n- dtpnrl—mcnl. is for the sole heoefit of all elcetrical (cixpcrim:.-mcrs. Questions will be avswered here for the benefit of all, but oaly matter of sufficient interest
j i ill be auswered:

pewritten or else written in ink, no penciled matter considered.

uestions addrest to this department canoot be answered by mail free of charge.

If the questions eutail considerable research work or intricate
as to the fee before such questions are aoswered

connections is given herewith and shows a
circuit breaker or tikker being used.

Q. 2. Will you please publish a diagram
of the connection of the instruments used
in a simple inductive wireless telephone
circuit ?

A. 2. Our diagram gives the connection
of a simple radio telephone employing the
induction priaciple. The transmitting coil
should be five feet in diameter while the
receiving coil is four feet. Each coil is
wound with one hundred turns of annun-
ciator wire.

Q. 3. 1s it advisable to employ a helix
with a one inch spark coil?

A. 3. If you desire to bring your trans-
mitting wave fength to some definite value,
you should employ a helix.

Proper Connection for “Tikker” Type of
Radio Receiving Circuit for Undamped Wave
Signals.

Hook-up for Inductive Wirsless 'Phone.

SELENIUM.

(762.) E. \. Donaldson, Fairmont, \W.
Va., wishes to know:

Q. 1. In what guantities is the element
sclenium available?

1. This element can be supplied to
vou in any quintities desired. and it inay
be procured fromn The Electro Importing
Co.. New York., N.Y,, tor Electro-Set Co,
of Cleveland, Ohio. .

Q. 2. Does it remain constant in 11§
conductivity under periods of use, say
three or four seconds several times a day
or longer?

A. 2. The conductivity of selenjium ¢rys-
tals under the influence of light is not con-
stant but variable. The variation of con-
ductivity of lenium depends upon many
factors, such as the applied voltage, source
and intensity of iliumination and chemical
purity of “the sclenimin crystal.
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MOTOR STARTING QUERY.
g(2763.) J. Adler, New York, N.Y,, asks:

1. How should a shunt motor be
started? )
A. 1. First, the field current is applied

at full line voltage; then thie armature cur-
rent is thrown on at much less than line
voltage. the voltage being held down or
controlled by resistance in a starting box;
as the motor comes up to normal speed, re-
sistance is cut out step by step until full
line voltage 1s 1mprest on the armature,
This is all accomplished by one motion of
the handle of a well-designed rheostat or
starting box. Mlost starting boxes are so
arranged with a magnetic release or other-
wise, that the motor is automatically cut
out of the circuit in case the line voltage
should, thru any accident, be shut off.

Q. 2. \Vhat is an accumulatively wound
compound motor?

A. 2. It is a motor whose series and
shunt field windings are in the same direc-
tion and therefore as the load comes on
the series field assists the shunt field and
a stronger magnetization and increased
torque, with slightly reduced speed, results.

STORAGE BATTERIES.

(764.) llarry Blumenthall Harrison,
N.J., wants to know: i
Q. |. To what use is thé storage bat-

tery somectimnes’ put in electric lighting or
power slationg?

A ). To carry the peak;of the load, te.,
that excessive portion of the load which,
for instance, in electric. lighting stations
has to be ¢arried only for two or three
lwours a day. They carry the entire load
at minimum hours; to act as equalizers or
reservoir.

Q. 2. How do Faure plates compare with
those of the Plante type?

A. 2. They are usually lighter and have
a higher capacity, but have a tendency 1o
shed the inaterial from the grid, thus ma-
king the battery useless,

Q. 3. At what density is the resistance
of dilute sulfuric adid at a minimum?

A. 3. /At 1.260 Baume.

MOTOR ACTION.

(765.) L. Askel, Detroit, Mich., asks:

Q. 1. Why does the speed of a shunt
motor increase when the position of the
brushes is off neutral?

A, 1. When the brushes are shifted from
the neutral plane, the reverse voltage be-
tween the brushies is decreased, the speed
remaining unchanged. Accordingly, the
pressure in the supply mains forces an in-
creased current thru the armature, thus
producing an increased armature pull,
whicl causes the speed to increase until
the reverse voltage reaches a value suffi-
cicntly large to reduce the current to the
value required to supply the necessary driv-
ng torquc. |

Q. 2. Can vou,tell me the existing 1nu-
tual relations of motor torque and speed?

A, 2. The character, of the work to be
done not only defermines the condition of
the moter torque land speed required. but
also the suitability, of a particular type of

(Continurd on page 52)
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Stamps
Brings
You

DUCK’S

less friends.

that mean a substantial saving to you.

300-PAGCE ELECTRICAL
and WIRELESS CATALOG

You then have everything in wireless and clectrical supplies worth while at prices

Our catalog is recognized by all experi-
cnced and advanced amateurs as the Beacon Light on what tobuy. Ask your wire-
Great cost of catalog and low prices prohibit distribution unless
upon receipt of 8 cents, which you may deduct on first dollar purchase.

SHORT WAVE REGENERATIVE SET

Every wacth while feature is incarporated in this Regenerative Set.  Initial
teats in our laboratory and at thelocal Seott Migh Seeﬁool brought in with re-
markable clearness amateur stations in Texas, Louisiana, Wisconsin, and all
castern states. Amplification and selcctivity surpasscd acveral other sets tested
in conjunction with it. We have no hesitaney inclaiming far thisinstrumentno
superior, and in fact we thusfar know of none that equals it. It 1s designed for
wave lengths from |80 to 475 meters., Case6!{”x |13, x 6!,”, nand rubbed
mahogany finish. Panel, polished Formica. Set has variable coupling,
is is easential
forselectivity and
the elimination of
static. therchy
insuring greatest
gc‘ssiblc range.
rmary <ireuit
adjustable by
single turns.
Grid inductance
adjustable by |2
point switch,
Special  varinble
condenser includ-
ed in cirenit for
close tuning.

$24.75
Prepaid.
SOME STARTLING REDUCTIONS FOUND LN CATALOG NO.11

T-2 - T e W e 8 e S

Protective Device free with each transformer

Type “C** Sayville Gap, Copper Elec=
trodes, Rotary Wheel %" Bakelite
534’ dia.

All eleetrades sre of 14’ round copper. Re-
volving eleetrodes 34/ long. Stationary elece
trodes 24" inch long. The use of copper for
the electrodes and their unuvsual size makes
thisgapmuch mare efficient than any other
gap of its type on the market. The copper
conducts the heat away trom the sparking
surfaces, All advanced radioengincerscon-
cede that cnpper is unsurpass for elec-
trodes. Gap equipped with Universal
motor. For use on stations up 1o 3 K. W.

No. A 395, Oscillistion Transformer,
Model SAA Navy Type Transformer
No. 1091 Arlington Transtormer
No. 1092 . “

Send 8¢ for this

Undamped Loading Inductance

Hear the Arc stations in Germsny and
elacwhere.

Na. 528 for secondary loading ceil and
lor tuning the wing circuit, £7.75

No. 1526 (or
loading coil,

Two No. 528 and one Nao.
1526, $22.00
None on the market
equals these undamped
loaders at $10.00 each.
No. 22 & 28Silk Covered
Wire i3 used on primary
and sccondary.
tively.

primary
$7.75

respec-
Variation of in-
ductance is by means of
20 point instrument type
switch mounted on 3{”
Bakelite. With aa ordin-
arily loose coupler wave

lcngth 15.000 meters.

Catalog today. You need it

THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, OHIO

I

TYPE 0J3—%$400.00 COMPLETE
Oscillion Telegraph, eapable of trans-
mitting the voice 15 miles, or telegraphie
messages 40 iniles.  Larger transmitters
for greater ranges.

——

any frequency.

unfilled.

TYPE EJ2—PRICE $32.00.

NEW AUDION AMPLIFIER FOR

INCREASING STRENGTH OF RE-

CEIVED SIGNALS 25 TIMES.
It is not 0 Detector in ony form,

Office and Factory
1391 SEDGWICK AVE.

At Last!

Electromagnetic waves of any
length from an incandescent lamp.

T YPE *'S"'—$60.00

DeForest “Oscillion”
(Oscillating-Audion)

Generator of absnlutety iindamped osciliatinns of
Permits Radio Telephone speech
surpassing in clearness that over any wire
Laboratory and Rescarch Work has a field utterly
1’atents issued and pending.

————MANUFACTURED BY

DEFOREST RADIO TELEPHONE
AND TELEGRAPH COMPANY

NEW YORK CITY

RADIOTEL, N

IFor

Cable Address:
Y. Apacit

TYPE RJ11—2500—12000 METERS, $35.00
THE DEFOREST LOADING INDUCTANCE

TYPE VC4{—PRICE $20.00

VARIABLE CONDENSER

This Condenseris similar to our commercialty pe butis enclosed
L et N

You benefit by mentioning “The Elcctrical Experimenter’ twhen writing

advertis
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EXPERIMENTAL CHEMISTRY.
(Continucd from page 43)
EXPERIMENT NO. 52

Wash the test tubes, add fresh acid, and
drop a piece of Calcium carbonat (marble)
into each tube successively, Proceed in the
same manner as with the metals in the
foregoing experiment, only in this case the
gas must be tested not only with a burning
match, but as follows: Dip a clean glass
rod into lime-water. and hold it in the
escaping gas. (The escaping {as is Carbon
dioxid).

The results of these experiments are
sharacteristic of all acids. and substances
acting thus are said to be .{cid, or to bhave
.lcid propertics, or to have an Adcid re-
action.

The test with litmus paper is true only
for litmus, but it is a striking, simple test
for acids, and should be remembered, that
acids turn blue litinus red.

BASES—

Bases in chemistry, includes those Ily-
droxids of metals which neutralize acids
by partly or entirely replacing their hy-
drogen, thereby yielding compounds called
salts.

Bases are in a few cases soluble, in most
cases insoluble. \When soluble in water
they turn red litinus blue, and possess caus-
tic properties.

Bases usually have an acrid or bitter
taste.

Since every base contains Hydrogen and
Oxyvgen they are sometimes called Hy-
droxids. Hydrat is sometimes used as a
synonym of Hydroxid. while the term Al-
kali, emphasizes general properties rather
than suggests specific composition. Hy-
droxids are distinguished from each other
by placing the name of the metal before
the word Hydroxid, as, Sodium Hydroxid,
Potassium Hydroxid.

Not all bases contain the same number
of hydroxyl groups. Therefore, bases,
like acids, may form one or more salts.
This power is called Acidity. Bases are
called, Monacid. Diacid. Triacid bases, etc.,
according to the number of replaceable hy-
droxyl groups present in the molecule.
Calcium hydroxid (Ca[OH]:) is a diacid
base, and Aluminum hydroxid (A[OH]Js)
is a triacid base.

A base contains a metallic element, as,
Potassium (K), Sodium (Na), Copper
(Cu), Calcium (Ca), Iron (Fe), Zinc (Zn),
together with Hydrogen and Oxygen.

Jelow are bases:

Potassium Hydroxid KOH
Sodium Hydroxid Na[OH]
Calcium Hydroxid Ca{OII],
Ferric Hydroxid Fe [OHT,
Copper Hydroxid Cu [O1],
Zine Hydroxid Zn [OH],
Ammonium Hydroxid NH.OH
Aliminum Hydroxid Al[OH]s

When a salt is formed from an acid
and base. the metal of the base enters into
the acid in place of the hydrogen, and the
hvdrogen combines with the Hydrogen and
COxygen of the base to form water (1,0).

NO3; + KOH = KNO3 -+ H0
Nitric acid Potassium Potassium Water
Hyvdroxid Nitrat .
(Acid) 4+ (Base) = (Salt) 4+ (\Water)

The same is true of the following:
H:805 + 2NaOH = Na:80y + 2H:0
Sulfuric acid Sodium  Sodinm Water
Hydroxid Sulphat
EXPERIMENT XNO. 53
Pour 3 cc. of .Ammonium Hydroxid
(NH,OH), 5 cc. of Sodium Hydroxid
{XaOH), 5 cc. of Potassium Hydroxid
{KOH), into scparate test tubes and place
in a test tube rack. .Add about 5 cc. of
water to each. and shake the contents.
Place a piece of both red and blue lit-
mus paper (or litmus solution may he
used, a drop being sufficient) into each
tube and note the result.

THE ELECTRICAL EXPERIMENTER

It will be noticed upon the introduction
of the Htmus, that the blue paper (or solu-
tion) is unaffected, while the red paper (or
solution) has turned blue. This is a char-
acteristic of all bases, and is employed as
a test for them.

After testing as above pour the contents
out and rinse the tubes.

If we arrange the svinbols of the above
bases we have:

N11,0H

NaOH
and

KOH

It will be noticed that the OH or hy-
droxyl is contained in all three. Tt will
also be noted that the remaining portion,
namely. NHi, Na, and K, are metallic.
That the bases turn red litinus blue.
SALTS

A salt is a substance composed of a mect-
al or positive radical united with a non-
metal or negative radical. These com-
pounds in some respects resemble common
salt, that are formed by the replacement
of the hydrogen of acids by inetallic radi-
cals, both simple and complex. They may
be classified as Normal, Acid. and Bazic
salts, according to whether the hydrogen
of the acid is completely or only partially
replaced in the first two cases, or whether
the Oxygen or hydroxy! groups of a base
are only partially neutralized by an acid in
the last.

.\ salt generally has an acrid taste.

Some salts are soluble, some insoluble.

Salts may be prepared by one of the fol-
lowing types.

1. Action of a metal on an aeid. This,
besides forming the salt, usually sets free
hydrogen or some decomposition product
of the acid produced by its action. For
example, Zine sulphat and copper nitrat
are produced by the reactions;

Zn+ H2504= ZnS04 + H:z

Zinc  Sulfuric  Zinc Hydrogen
Acid  Sulphat
and,
3Cu -+-8HNO3 = 3Cu(NOz)z + 8NO3  4H:0
Copper  Nitric Copper Nitrogen ‘ater
Acid Nitrate Mounoxide

2. Neutralization of an acid by a base,
the latter being an oxid, hydroxid, am-
monia, or similar substance. Thus lead
chlorid, sodium acetat, and ammonium ni-
trat are produced by the reactions:

PO + 2HC1 = PbCiz + Hz20
Lead Oxid  Hydrochloric Lead Water
Acid Chlorid

XaOH + CH3;COOH = Hz0 + CHj COONa

Sodium ~ Acetic Acid  Water Sodium
Hydroxid Acetat
NH; 4+ HNO3 = NH4NO3
Ammonia  Nitric Acid Ammoninm Nitrat

3. By the double exchange between two
salts or an acid and salt, as in the prep-
aration of Barium sulphat and Sodium
hydrogen sulphat by the rcactions:

Ba Ct2 + Na2804 = BaSOg + 2NaCt
Barium  Sodium  Barium Sodium
Chlorid  Sulphat  Sulphat Chlord
NaCt + H.S04 = . NaHSOy + HC1
Sodium  Sulfwric  Sodium Hydrogen Hydrochloric
Chlorid Acid Sutphat Acid

Other reactions forming salts are:—

Naz0 4+ H:R04 = Nazs0, + H0
Sodium Oxid Sulruric Sodium Sulphat  Water
Acid
Zn 4 H250y = ZnS04y + H2
Zinc  Suffurir Acid Zinc Sulphat Hydrogen
CaC03 + JHC1 = CaCilz + COz + H:0
Calcium  Hydrochloric Calcium Carbon Water
Carbonat Acid Chlorid  Ihoxid

When a satt is formed from an acid and
(Continucd on page 78)

QUESTION BOX.
(Continned from page 350)

motor for a given service. There are three
general classes of work performed by mo-
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tors and these require the following con-
ditions of torque and speed: (a) Constant
torque at variable speed; (b) variable
torque at constant speed, and (c) variable
torque at variable speed.

Q. 3. What is the object of the commu-
tating field produced by the interpoles of
a motor?

A. 3. l1s object is to assist commutation,
that is to help reverse the current in each
coil while short-circuited by the brush, and
thus reduce sparking.

WIRING QUERIES.

(766.) \. llolsen, Buffalo, N.Y, de-
sires to know:

1. What are the disadvantages of
open wiring?

A. I. The wiring is not sufficiently pro-
tected froin moisture and the effects of
fire which will destroy the imsulation of
the wires; it is also Hable to mechanical
injury. :

Q. 2. How far apart should the wires

be placed if open winng is ysed?
When installed in dry places amd
for pressures below 300 walts, the insulators
should separate the wires 21z inches from
each other and Y% inch jfeoun the surface
over which they pass. For voltage: from
300 to 500 volts the wires shoold: he zep-
arated four inches framm esxch other and
one inch, from the suriface along which
they pasy. \When wiring in damp places
or over metal cerlings the wires should be
at least one inch irom the sarface.

Q. 3. How should wires be protected
when run vertically on walls®

A. 3. They should be baxed in or run in
a pipe. The covering should extend six
ieet above the floor.

RADIO-TELEPHONY.
Marion L. Brown, Chroille, m=

(767.)
quires ;

Q. 1. Please advise me as= to whether the
hook-up which I send you will wark on 110
volts, alternating current, using an ardi-
nary telephone transmitter. . 1f this hook-
up will not work, please zend me a simple
hook-up that will work on 100 wolts AC.,
using telephone transmitter and one that is
inexpensive to make,

A. 1. The diggram of conneéctions whicl
vou submit will not work satislactorily and
wish to inform you that in arder to make
a radiophone operate on A that you con-
nect the transmitter in series with the pri-
mary of the oscillation transformer. An
ordinary microphone as empboyed in tebe-
phone practise will handle nat maore than
one-half ampere, so that it will be neces-
sary for vou to confine vour power below
15 KAV, If more power 1= to be controlled,
then several microphone irapsmitters will
be required in parallel and their mouth-
pieces brought to a single mouthpicce.

WAVE LENGTH PROBLEM.

(768.) Wm. H. Mansfeld, Jr., Putnam,
Conn., desires:

. 1. What is the wave length of an
aerial 144 feet long. 30 feet high and a
70 foot lead-in? It is a three-wire aerial

A L. The wave length of your serial is
320 ineters.

Q. 2, What ¥ the wave lengith of an
aerial & wires 30 feer hich and 35 feet
long?

A 20 The wave length of this anteana
is 110 meters.

Q. 3. What is the zmallest sized spairk
coil an Oscillation Transiormer can be
used on efficiently?

. 3. This will depend upon the antenmna
system and the wave length which vyan
desire to tune. It may be said in general
that two turns will be the least number
that the coil will require. The primary
winding has less turns than those of the
secondary.

(Continued on page 5¢)
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REGISTERED
If you want to have a per-

ours. It not satisfactory,
retcurn same within thirty  hac 1 did so.

to refund you the price. I may have had.

Send money order, express order or check
for $5.00 and we will send you, postage
prepaid, one of our Lenzite wireless detectors.

Patented May 2nd, 1916

A first class Wireless Detector is half the battle in the wireless
game. Have you tried the best and most effective, The ‘“‘Lenzite’’
Crystal Detector?

77 LENITE CRYSTAL DETECTOR
W

Why Is Our Detector Near Perfection?

fect receiving detector, try Being a user of an Audion Bulb and having firmly, after duc test and consideration of “mincral
detectors,” discarded them as unstable and unreliable and very inconvenient, being hard to kee

¢ t L } p
in adjustment, I was very skeptical as to Lenzite, but glad to make the test and more than pleased

days and we shall be pleased I found that che reception of signals with Lenzite as a detector quite beyond any hopes that

Inasmuch as the mineral in question (Lenzite) seems to be “sensitive” nearly all over its sur-

face on all sides, which is a very great advantage as it makes it almost as easy
to keep in adjustment as an audion, and brings in the signals, when proper
attunement is accomplished, in a very [oud and positive manner, and 1 must
add 1 was greatly surprised as it, without any question, has given me far
greater results than any other sort of mineral detector 1 have tried, and I have
tricd to get all that 1 have been able vo hear of.

Its c¢lear, loud, readable demonstrations should make it very desirable to
operators whether or not they use audions, which consnme power which Lenzite
does not, and it is quite as good for long distance work as well. I shall be glad
to tell others of it.

Very truly,
HERBERT W. BRISCOE.

(6 IH U. S. License.)

LENZITE CRYSTAL CORPORATION

537 Chamber of Commerce Building Pasadena, California

_1

Notice to Qur Customers

Have you received our new circulars containing our
guarantees ?

Is the tube you purchased from us giving you abso-
lute satisfaction?

Remember we live up to our guarantees.

This detector does not employ or incorporate an evacuated vessel contain-
ing three clectrodes. namely. a filament. a plate. and a grid disposed
between the filament and plate.

DEALERS:--WE ARE STILL ON THE JOB

Write for Circulars

& PACIFIC LABORATORIES SALES DEPT.

534 Pacific Building San Francisco, California

You benefit by mentioning *The Electrical Experimenter” when writing to eduertiscrs.
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THE STORY OF FLASHLIGHT
MAKING.

All of us have undoubtedly found the
electric flashlight extremely useful at some
time or other, but very tew people are
privileged to know just how the flashlight
15 made. One of the leading manufactur-

ers ol these useiul devices recently con-

Interesting Exhiblt Which Tells the Story
light Making Grafically, Every Important
Manufacture Is Clearly Shown.

structed a display board containing the es-
sential parts constituting a comnplete flash-
light. the appearance of which may be
judged from the accompanying illustration.
It was used by the bureau of visual instruc-
tion of the University of California as a
traveling industrial exhibit. The upper two
rows represent the various stages of man-
ufacture thru which a coat pocket style
flashlight passes. The lower three rows
show the progressive steps in the making
of a tubular flashlight. A similar visual
exhibit prepared by the same concern
showed in a striking and educational man-
ner, the various stages of flashlight battery
make-up; from the zinc plate to the as-
semnbled battery, consisting of two or more
cells nestling comfortably in its paper car-
ton.

The Detroit Edison Company has made
a number of tests with ditfferent methods
of electrically heating cars stored in un-
heated garages. Various means of heating
insulated and uninsulated garages have
been tried and experiments made with
ncarly all of the heaters sold for heating
the engine itself. The results of these tests
are now being worked up, and they will
probably be presented in a paper at one
of the conventions during the summer.

ELECTRIFYING THE AEROPLANE,
(Continucd from page ;

ward the exact amount which is likewise

shown in degrecs. The scale is coated with

Radium paint so that it is visible at night

by its own light.

One of ihe greatest problems of aero-
nautical cngineering is that of making the
acroplanc as safe as possible. Thousands
and even hundreds of thousands of dollars
have heen spent in this direction and the
nearest conclusion to this problem is the
adoption of some automatic pilot, which will

control the machine automatically in case
the pilot is unable to get positive control
of the machine,

The only real solution so far to this prob-
lem invoives the use of the gyroscope and
the work done bv Mr. Elmer Sperry in this
line gives much light to the solution. Fig.
S illustrates the Sperry automatic pilot
which reheves the pilot of the
labor and drudgery in operating
the controls of his machine. In
the military aeroplane it renders
it possible for the pilot to ful-
fill the duties of both pilot and
observer. When dropping bombs
it enables the pilot to bring the
aeroplane laterally over the tar-
zet, makes a reference plane of
the aeroplane, which greatly in-
creases the accuracy of bomb
dropping, and creates a steady
platform from which to fire and
drop bombs.

The equipment consists prin-
cipally of three units—the gener-
ator, servo motor and gyro unit
—which may be likened respec-
tively to the heart, muscles and
brain of the human pilot.

The gyro unit which is placed
in a metal case and shown in
the background utilizes the gvro-
scopic effect of the four rotating
gyros which it contains, in main-
taining a horizontal reference
plane. \ny departure oi the
aeroplane for its set relation to
this gyroscopic reference plane
causes an electrical contact to be
made which completes a circuit
to one of the magnetic clutches
in the servo motor. The case is
equipt with a glass window to
enable the operator to note the
joperation of the four gvros. The power
generated in the servo motor air turbine
15 now transmitted thru the engaged clutch
to one of the drums over which the control
wire passes.

The generator which is seen in the fore-
ground of the photograph supplies alter-
nating current for driving the gyros and
direct current for the servo motor clutches.
It consists of a double armature, one wind-
ing of which is tilized for the generation
of the alternating current and the other
for direct current. It is driven by means
of an aluminum propeller driven bv the air
current. The four leads are run from the
rear to the generator,

By means of a special set of clutches on
the gvro unit, the operator can set the
aeroplane to any position relative to the
horizontal which he may desire, by simply
pressing a button located conveniently on
the manual control and moving his con-
trols as tho no automatic nilot were in-
stalled on the machine. When the aero-
plane reaches the desired altitude, the but-
ton is released and control is again given
over to the antomatic pilot. which will hold
the machine in that altitude until altered
by the operator.

Complete and unhampered control mayv
be instantly resumed at any time by press-
ing on the push button on the controls.

of Flash-
Stage of

WAR CONFERENCE WITH TELE.
GRAPH AND TELEPHONE
OFFICIALS.

MNessrs. Theo. N. Vail, president of the
American Tclephone and Telegraph Com-
pany; Newcomb Carlton, president of the
Western Union Telegraph  Company':
Charles P. Bruch. vice-president of the
Postal Telegraph-Cable Company; F. B.
McKinnon, vice-president of the United
States Independent Telephone Association,
and N. C, Kingshury, vice-president of the
American Telephone and Telegraph Com-
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pany, were in conference with war depart-
ment officials at Washington on March 19
to perfect plans to insure the government
rapid and efficient wire communication.

QUESTION BOX,
(Continued from page 32)
WAVE MOTORS.

(769.) G. H. G., Detroit, Mich., in-
quires as to the efficiency and practicability

of wave motors:

A. 1, We do not know just now of any
successful installation of such wave power
plants as described in the February issue oi
this journal and while the initial cost of
installing such a plant is not so prohibi-
tive, there has always been more or less
prejudice against them, owing to the faci
that the power /developed is so irregular.

There have been a number of attempts
made by inventors to overcome this dif-
ficulty, but the ifact of the maiter remains
that we have yet to see a practical instal-
lation of a wave motor on any large scale.
The proposition to our mind seems to
possess many practical and economic fea-
tures, and it seems very likely that in later
years a future generation may see the aad-
aptation of wave inotors to a very large
extent.

You may obtain copies of the patents
issued on this interesting subject by com-
municating with the U. S. Patent Office,
Washington, D.C., and with these before
you, you will be in a better position to see
just what has been done and what has
been proposed in solving this problem.

CONDENSER IN AERIAL CIRCUIT.
(770.) Anthony S. Detrees, Hartford,
Mich., asks:
Q. Can a series condenser be used
successfully in connection with a trans-
mitter, to reduce the natural wave length
of an aerial from 325 to 160 meters?

A. L Yes.

Q. 2. Would such an arrangement re-
sult in low efficiency in transmitting?

A. 2. The addition of a condenser in
series with the antenna circuit increases
considerably the amount of losses and at
the same time increases the decrement due
to an increase in antenna resistance by the
series condenser.

32 VOLT LIGHTING PLANT.
(771.) U. J. Grant, Apple Creck, Ohio,

writes:
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Q. 1. 1 would like to have a wiring dia-
gram for a 32 volt isolated lighting plant
with the following apparatus: 34 KA
generator, 32 volt 66 amperc-hour storage
battery, switchboard with voltmeter, zero-
center ammeter showing charge and dis
charge, circuit-breaker, reguiating rtheo-
stat for generator and proper fuses and
switches.

A. 1. The accompanying wiring dia-
gram gives the connectioifs of a complete
32 volt hghting plant.

Q. 2 What is the wave length of my
inverted "L type acrial, composed of one
wire 400 feet long, 70 fect high at one end
and 40 feet at the other, with 30 fect lead-
in and 20 feet ground (No. 4 copper
wire) ?

A. 2. The wave length of your antenna
is 617 meters.

DYNAMO QUERIES.

(772.) George Ledly, Cleveland, Ohio
desires to know:

(. 1. Can a 12 volt. 9 ampere dynamo,
such as the "Electro” l{ercules charge suc-
cessfully two 6 volt, 100 ampere-hour stor-
age batteries in series

A. I. Yes. They should be connected
in parallel, however.

Q. 2. Can a 25 volt. 4 ampere dvhamo
he run in series with four 6 volt 100 am-
pere storage batteries to produce 50 volts?

A. 2. Yes, providing that the batteries
are fully charged, It would be advisable
to employ an underload circuit breaker in
the storage battery side so that they will
be disconnectgd when they are in a dis-
charged condition, thus preventing the
charging of the battery by the dynamo in
an opposite direction, in this way prévent-
ing the plates from being ruined.
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The Trade-Mark of
Efficiency

in wireless transformers is the word ‘“Thordar-
son” on the maker’s name-plate. There must
be a mighty good reason why so many expert
operators are satisfied only with a

HORDARSO

WIRELESS TRANSFORMER

Perfected by C. H. Thordarson
whose high tension transformers
have won the Gold Medal at the
St. Louis and Panama-Pacific
Expositions. Sold completely
assembled. Five sizes, 14 to 214
K.W., 10,000-20,000 volts, any
cycle desired.

. . . The Variable Shunt (morked by
er te for Spe(_‘lal Bulle tin arr:w) l"::"l :xclu‘;:':;c ﬁ:;d’:non
feature enabling the operator to

and Prices altain perfect resonance by reg-

ulating the air-gap. Locked in
pasition by eccentric cam.

d 506 SO. JEFFERSON STREET
Thordarson Electric Mfg. Co., EHieo. L

attractive for this time of year.

)o.c benefit hy mentioning “The Electrical Experimenter” wihen writing to advertisérs B

CRYSTALOI The New Turney Head Set

A Permanent Wireless Detector
OF GREAT SENSITIVITY

Positive Weight
0 — Friction Nine
5 Adjust- Ounces
Per Cent ment —
Less_ — Lenient
Static 3000 Back-
- OHMS Check
Ideal Bakelite Im-
Con- E diat
struction i peciate
UPAYENTE June 73,1915 Caps Deliveries
| Type O. Price. $3.50. Postage. 10c.
F Price $7 50 hiailingp\\/eigdht
. . ne oun
The Crystaloi Detector has enjoyed a popularity I
far greater than any other Detector known. It Made to U. 5. Navy Specifications
has an established record of 5000 Miles and is in- The popularity of this set has far exceeded our expectations.
To see it is to buy it. There is not a head set on the market
dorsed by over 10,000 satisfied users. It reduces

static at least 50 per cent which makes it especially

Write us to-day for full information-——No charge. fail to be delighted.  Full information on request.

Send Five Cents in Stamps for Our Catalog— Everything We Make Is In It

Eugene T. Turney Company, Inc., New vorx crry

With Adjustable Pressure Head Band

Patent Applied for

that can compare with it for Sensitivity— Workmanship—
Finish and Design. We have sold over 600 sets in two
months. There is surely a reason for this remarkable de-
mand. Order a sct today for 10 Days Trial. You can not

2595 Third Avenue
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Send 10c¢ for
Our Manual of
Wireless Tel-
egraphy WS

You Cet Your Money Back
on an Order of $1.00

It contains 180 pages and tells how to
crect and maintain wireless telegraph
stations. Shows a number of diagrams.
Has the Morse and Continental Tele-
graph Codes. lllustrates the best in-
struments to usc; tells what they are
for and how to use them. Has many
new diagrams and other valuable infor-
mation not
contained in
any other
book. Do
not wait.
Send your
request now.
Cet the best
10c value
you will ever
buy.

Send for Our New
Catalog W28

le is pocket size, contains 248 pages. with over
1.000 illuserations and describes in plain, clear
language all about Bells, Push Buttons, Bat-
teries, Telephone and Telegraph Material,
Eiectrlc Toys, Buorglar and Flre Alarm
Contrivances, Electric Call Bells, Electric
Alurm Clocks., Medical Batterles, Motor
Boat ilorns, Electrically lHeated Appara-
tus, Battery Connectors. Switches, Battery
Gautes, Wircless Telegraph Instruments,
Ignition Supplies, etc.

IT MEANS MONEY SAVED TO YOU

to have our Manual and our Catalog when you
want to buy.

Manhattan Electrical
Supply Co., Inc.

New York: Chicago: St. Louls:
17 Park Place 114 S.5th Ave. 1106 Pine St.

San Francisco Otlice: 604 Mission Se.

RADIO INVENTIONS

Developed from your idea or built from your ronch
sketches. Let us he your "partner”. Your idea
wiil be secure with us.

RADIO ENGINEERING and MANUFACTUR-
ING. We make parts and complete equipments
advertised by some of the oth«r radic companies.
Structural details simplified and made practical.
Let us be vour manufacturer. Send sketch by
registered mail for free opinion or quotations for
manufacture. Enclose stam envelope. Techni-
cal inventions bonght and sold.

THE RICHARDSON COMPANY

Establiahed 1914 Erie, Penna.

Generators! Alternators!

We have a complete line of sturdy. efficient pen-
erators and alternators from 100 to 1000 watts.
We furnish complete parts for these finished ready
to assemble with instructions to wind. Trans-
formers made to order. Send for catalogue.

ALL AT FACTORY PRICES
Bergmann Motor Works, 442-446 Niagara St., Buffalo, N.Y,
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INDIRECT LIGHTING.
~ (773) ]. Andrews, San [rancisco, Cal,
inquires :

Q. 1. What is meant by indirect lighting
and what are its characteristics?

A, 1. Indirect lighting as the name sig-
nifies is illumination in which the light
comes to the working plane indirectly. The
light of the lamp is directed at the ceiling
by suitable reflector appliances, and from
there is diffusely reflected into the room,
making the ceiling a secondarv light source.

The enlarged low brilliancy source of
light, the ceiling, produces a highly uni-
forin and diffuse illumination, free fromn
glare. Shadows are softencd and merge
very gradually into the brighter areas.
There is practically no glare or reflection
from glossy ' surfaces. Recent tests ap-
parently confirm the general belief that
indirect lighting requires minimum inten-
sity of illumination for comfortable vision
and causes very low fatigue of the eye
as a result of several hours’ work.

Q. 2. What are the chief considerations
in planning an adequate lighting installa-
tion?

\. 2. Planning a lighting installation is
a complex problem, requiring due consid-
eration of a number of factors. The in-
tensity of illumination must be ample for
clear comfortable vision; the distribution
must be nearly uniform over the working
plane. The color of the light must be
suitable for the class of service, and the
taste of the individual and the diffusion
must be satisfactory for the class of serv-
ice. The sources of light must be placed
well above the range of vision and the in-
trinsic brilliancy reduced by the use of dif-
fusing glassware or indirect reflector equip-
ment: shadows on the working plane must
be softened and toned down so as not to
be too abrupt and for drafting rooms,
operating rooms. etc.,, practically elimina-
ted; objects capable of high specular re-
flection (glossy objects) should be re-
moved from the range of vision.

POWER HOUSE PROPOSITION.

(774) Paul Wheadon, New Brunswick.
Ga,, wants:

Q. 1. What types of power houses are
used by large factories as we desire to
equip our plant with an electric equipment?

A There are several types in com-
mon use. Some factories use 125 volts
direct current. However, 220 volts direct
current is popular among steel mills. The
larger ones sometiines use 500 volts. Al-
ternating current is largely used, induc-
tion motors being employed to drive ma-
chines or line shafting. Cranes are most-
ly operated by direct current, altho alter-
nating current may be used for this pur-
pose.

Q. 2. What arrangement of excitation
is customary?

Direct current generators are us-
ually seli-excited. Alternators usually re-
quire separate excitation which is had
from a relatively small direct current gen-
erator. It is preferahle that the exciters
should have a separate priine mover if
space economy is possible, tho nany ex-
citers are driven by the same engine that
drives the main genecrator.

Q). 3. What considerations determine the
voltage of a transmission line?

A, 3. The voltage of a transmission line
is found by a careful study of the ad-
vantages of verv high voltages in permit-
ting the transmission of a large amount
of power on a small conductor:; the ad-
vantages of lower voltages because of
the greater ease of insulating, the dis-
tance to be covered and the nature of
the country thru which the line is to be
run. Duc consideration is also given to
the first cost of power. If it is obtaincd
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from water power or from very cheap
coal, it may bc best to design for rela-
tively high line losses. If coal is trans-
ported a long distance, it is therefore ex-
pensive, and the line must be designed for
low losses. Each case requires special
study by cxperts.

__ _INDOOR AERIAL.
(775.) Mr. Shane, Grand Rapids, Mich.,

says:

Q. 1. Kindly let me know what an in-
door aerial is made up of and the dis-
tancc one can hear with the same.

A. I. An indoor aerial is nothing more
than an ordinary antenna which is erected
indoors. The distance which one can re-
ceive with such an antenna depends e¢n-
tirely upon the sensitivity of the instru-
ments used with this type of aerial.

Q. 2. Kindly let me know where I can
get full set of rules in reference to size
and power receiving and seifding set the
Government will allow one to have and
what 1s necessary to pass examination to
allow a large set to be erected?

A. 2. \We advise you to communicate
with the Radio Inspector of your district
who will give you all the information you
desire.

Q. 3. Kjndly let me know if it is al-
ways necessary to have a wire run all
the way down to the earth to make a
ground and if one is in a hotel on the
ninth fleor or higher up, how he can make
a ground without having to let a wire
down to the street at the same time want-
ing it to be safe from all danger to prop-
erty or in case of lightming and if the
apparatus will be just as efficient in re-
ceiving,

A, 3. Tt is not necessary to run a wire
down to the ground if a water or gas or
even a radiator pipe is located near the
station. However, in erecting a lightning
ground it is necessary for you to wire
from the lightning switch to the outside
ground, which 1nust connect from the
ninth floor as in your case. The sensi-
tiveness of the receiving outfit will not
be lowered by this ground,

RECEIVING RADIUS.

. (7'{'6.) Harry Cate, Chattanocoga, Tenn.,
inquires :

Q. 1. Can a loose-coupler, a tuning-coil
and a loading-coil all be used together
successfully?

A. L, Yes; providing they are properly
connected.

Q. 2. \WWhat would be the range of the
following set with an aerial 45 feet lons
and 40 feet high if quéstion (1) is cor-
rect; a small tuning coil (E., 1. Co’s
“Eleetro” tuning coil), a small loose coup-
ler (E. 1. Co.'s “Electro” loose coupler);
loading coil with wave-lengtly 5000 meters,
galena detector, 2 fixt condensers and
3,000 ohm head set.

A. 2. The approximate receiving range
of your apparatus is 1.500 miles.

SERIES CONDENSER.

(777.) John Huether, Sharon, Pa., in-
quircs:

Q. 1. Ts it necessary to use a series con-
denser with a transmitting set on an
aerial 75 ft. long and 55 ft. high?

A. 1. A series condenser in the trans-
mitting circuit is not accessary if the set
is tuned to its natural period of 200 meters
as permitted by the Government. With
the aerial you possess it will not require
a condenser in series.

Q. 2. Are you allowed to have an input
of over 9.) amperes on a 1 K. W._ trans-
former to comply with Radio Regulations,
or can you have whatever input the trans-
former will draw? (Operated from 110
volts A, C)

Yeou bencfit by meutioning “The Elcctrical Experimenter’ when writing to adzcertisers.
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A. 2. 91 amperes of current at 110 volts
A.C. is just permnissible. However, we
would advise that the transformer should
he operated on 9 amperes so as to be on
the safe side,

HYDROGEN GENERATION.

(778) W. Il. Allum, Quchec, Canada,
asks

Q. 1. Would it be practical to make a
small apparatus to generate hydrogen gas
by the decomposition of water by direct
current if so, kindly send me a rough
sketch of apparatus mentioned.

A. 1. The most practical and inexpen-
sive method of generating hydrogen gas
is by the decomposition of water by a di
rect current. In this work, it is essential
not to employ too great a voltage, but a
large current. There has been a large
number of different tvpes of hydrogen
generators  developed but  the one de-
scribed on page 547 in Ifebrnary, 1916,
issue of this journal will be found mest
suitable for the mnaking of a small ma-
chine. Not only will you be able to obtain
hydrogen gas but at the same time and
with the same current and water you will
obtain oxygen gas.

Q. 2. 'Would hydrogen gas gencrated in
this manuer burn by itself, the flame to
be used for the purpose of lead burning
in connection with the repair of storage
batteries and lead containers for the same?
1 have access'to 125 volt D.C. up 1o 60
amperes.

A. 2. The hydrogen gas generated by
this electrical method will be required to
be combined with oxygen making the so-
called oxy-hydrogen blow pipe. This
oxygen will be obtained from the same
generator. The gas produced will be re-
quired to be collected in some reservoir
chamber equipt with proper safety valves.

Has this gas any injurious effeet
on metals; if so what inetals are suitabte
for the construction of such apparatus.

A. 3. Hydrogen gas has no injurious
effects upon metals, but when combined
with oxygen and ignited they will be
molten as it produces tesrific heat, the
value of which is next to that of the clec-
tric arc.

TRANSMITTING SET.
(779.) 15. Gibbons, Toronto, Ont., asks:

Aick Sock
oreventer

Correct Hook-Up for Quenched Spark Radio
Transmitting System,

Q. 1. What instruments are required to
make a transinitling set efficient? How
do you conuect them?

A. 1. The following instruments will
be required and operated on 110 volts
alternating current: ! KW, 10,000 volt
transformer, kick-back preventer shunted
across the priunary of the transformer,
lieavy key, high tension condenser hav-
ing a capacity of .015 microfarad, 5 seci-
tion quenched spark gap, oscillation trans-
former and hot wire ammeter used for
mdicating the amount of radiation in the
antenna system. The connections of the
instruments are given here.  With the
ahove mentioned instrumnents aud an aerial
composed of 6 wires 50 feet long and 6V
feet high, you should have no trouble in
covering a distance of 80 to 100 niles.

r"
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O%a Week

ES, for this insignificant sum you can get the great 1916 edition of the Cyclopedia

of Applied Electricity. Sce it before yout decide to buy. No matter what you

want {o know about electrieity—here it is at your fingers’ tips. The great author-
ities have written it in plain English—so that you can grasp it instantly. These books
mean more money for you—promotion—the position you have been dreaming about,
and all you need to do to get the entire seven volumes is to send us your name and
address. Use them seven days at our expense before you deeide if you want to buy.

All About Electricity!

The 1916 edition of Cyclopedia of Applied Electricity contains 3,200 pages, 7x10
in.; 3,000 illustrations, full-page 1plates, diagrams, ete. ; hundreds of valuable tables and
formulas; earefully eross-indexed for quick, easy reference. Printed on special quality
paper and bound 1n balf red moroceco, gold stamped. Seven volumes, g standard
of America—the information that is vital {o you and to every man who is interested
in eleetricity. And it is yours—on a startling offer,

Shipped FREE! 77

entire seven volumes prepaid right to %'our home, so that vou
can sce and examine them for yourself. Keep them seven
full days. Then decide if you can gbt along without {hem.
If you think you can, send them back. If you keep them,
pay $2.00 after the seven days’ trial—and then $2.00 a
month (50c & week) until $19.80 has been paid.  You are the
sole judge—you do notrisk a penny. This offer is open to
everyone in the U. 8. and Canada.

Consulting Service FREE'!

A ycar's Consulting Membership (regnlar price §12.00) will o . . I
be given free if you send your order at onee. | The adviceof American Technical Society
an entire corps of electrical experts is yvours—to help you Dlﬁf" £ g c"'g“_"' i
in your progress—far & whole year FREE! 0 ot Apied Freetisey toiopedia

& days' frec cxaminaticn, If |
¢ keep the books wil) send §2.00

Sen d ihe CO upo n:;/ o e 0 0 N o

when books and Consulting Member-

Read These Subiects

Elemeatsof Electricity—
Electrical Measurements
—VUnderwriters’ Require-
ments—Theory. Calcula-
tlon. Design and Coao-
struction of Generators
pod Meotors — Dyoamo-
Electric Nachioery—
Light Machipery —
Power Transmisslon —
Eleetric Rallways—FPower
Statlons =— Switcbboards
aod  Switchine—Storage
Batteries—Appiled Elce-
tro-chemisiry — Flectric
Elevators—Electric Weld-
ing and Heatlne—- Wire
aod Wireless Telesraphy.

. ship will mine, (e} i il
See these books for yourself hefore you decide tobuy. ¢ Sul (0 S04 0 bo ks sabject 10
Remember—don't send us a penny. Just filt out your order.
the coupon and mail it. We'll send you the entire |
seven volumes prepaid. Use them seven days—
theu if you want to buy pay the apecinl reduced price at NOM€eernniarevnoneroiesaoseoron

the rate of $2.00 2 moath, Send tho CouponDow. Y our ’
ambition says—act—sce for yourself. ¢

AMERICAN TECHNICAL SOCIETY ¢ 0t oo dutnes s st sitervin o
Dept. E. 7445 CHICAGO, U.s.A. 7

You bencfit by mentioning " The Electrival Evperimenter™ when writing to adveriisers.
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RADIO WIRING DIAGRAM. |

(780.) ExperIMENTER Reader, Pleasant
Plains, 1, desires |

Q). 1. Please give me a diagram of the
following instruments for both damped
and undamped wave reception: Louse
coupler, loading coil, Audiotron bulb, za-
lena detector, buzzer and push button. two
variable condensers. ‘phones and a large
locse coupler for undamped waves.
Plcase give necessary switches for chang-
ing from damped to undamped for either
{ detector, and for using the variables on
either the damped or undamped set. Also
the necessary loading inductances in the
undamped circuit if there has to be any.

A. 1. We give herewith a complete
wiring diagram of a damped and un-

'NATIONAL |

CALLING

SYSTE damped receiver, showing the necessary
switches, X We specialize in all forms of high frequency appa-
it G oo - R Q 2. Could this set receive mmusic on ratus. including apparatus for generation of Violet

| the undamped wave? 1f not, please tell || o2 ik Rope e ™ FRe aree “itastrated te

- -
Finds Executives || mc how? . | el e o il gt
a0 g - price as follows: 00; 00; 00, e also
Instantly! is Asétzbs}:ﬁ]s;;til:lrgo“"dmg e ZURHETRLL T supply all forms of high frequency electrodes.

On the Dock On Shipboard Q. 3. The probabilities of Congress put- || ROSENTHAL LABORATORIES, Camden, N.J.
ting a stop to, or shutting down the Ama-

N long, dimly lighted dacks, piled teur stations of the United States? 010 00000000 0P P eIl
high with merchandise, it 15 not A. 3. The 1912 radio law provides that 90950080 e T
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But the National Calling System will
find such men at once. To illustrate:

The telephone operator, having been in- ,_?.4}5 x 735 .20 .27 7" uniess ordered In quan-
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for his code number and then gives the
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operating key a quick wurn.  Instantly, ‘ ® SPECIAL GRAY TUBES ¢
this code number is sounded simulrane- 9r015m it % 18”2634 'x615”" $lea. 187x734"x7%4” $) ea.
ously all over the dock or vessel, as the — jou, ® BEETLE & MACLEAN MFG. CO. &
case may be, on eclectric chimes, horns. " 7 21 BROMFIELD ST. BOSTON. MASS.
buzzers, or whatever signaling devices j gy\w 397 944 0LV GO0
are in use. : - EeS—
Mr. Smith cannor getr out of hearing ot @780
one of these signals, no matter where he Hook-up tor Audion and Crystal Detectors
goes. He gets his call instantly and tc Be Used In Recelvlvg Sfi?amrl’ed and Un- ORM ICA
immediately answers from the nearest EEGEEE REEN el
telcphune or reports 1n person. i ¥ An Insulating Material of Excep-
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can afford to be our of reach. The (781} Leo Peterson, Thorsby, Ala, Heat Resisting and Permanent.
National Calling System enables him to | e !
go where he will because he can be found Q. 1. Would an automobile coil with i o B

1 instantly. at any time. . three binding posts giving a spark }4 inch Alse Furnished in the form of Finished

Send for Comple!e Information long work all rgght for wnrel_ess? . Ponels accurately cut to apecifications.

. and Descriptive Booklct No. 34. A. 1. Tt will work satisfactorily for

{ transmitting a short distance.
NATIONAL SCALE COMPANY N THE FORMICA INSULATION CO.

(ELECTRICAL DIVISION) AEROPLANE RADIOC GROUND. cnciipb
5RAPIDS STREET, CHICOPEE FALLS, MASS: (782.) George Sloan, St. Louis, Mo,
Wries:

Atso Manufacturers ol {National Counting Machines

snd Nationol-Chapmsn Elesating Trucks Q. 1. I would like to know the address

of Dr. Nikola Tesla.

A. 1. The address of Dr. Nikola Tesla
is & West 40th St, New York.

Q. 2. How do aeroplanes get a ground
for their wires.

A. 2. By suspending a wire from the | &
aeroplanc which trails behind the machine. | &2 dotector you KNOW that it

ta

A. 1. It is possible to obtain a f;tirly
high note with such an arc transmitter,

— = i3 sensitinve, )
is carefally SE ED
RADIO ARC TRANSMITTER. ang TESTED betore bein ooy,
- R 4 individu.
(783) Mr. _ Pittsburgh. Pa., asks | 8 ‘9;35 SEALED dnder our label, Electro-
- several questions regarding an article on | §@itoseE88 [HLN 0L A mineTal have proven
- an Arc Type Radio Transmitter by Mr. | & e 2IyicS, throaghout the world.
2 : i ;
b Gordon C. Farmer. which appeared in the E $% diremt, Silicon or Galena 55 cta each.
! = IE February issue: - §  THE ELECTRO-SET CO.
: @ i iz . 8 Dept. £.12 Cleveland, Chio
@ ,"
-, 1

e~ L ]‘f especially if the arc is shunted with a sgit-
. (‘ able tone circuit after the method of Von
— it 1 (| 4 Lepel. You might use a 43 plate Murdock
R | Eop ) et f ) variable condenser or the equivalent, pro-
__ 1 vidingthe plates are immersed in oil. || STROMBERG - CARLSON ©83.25
The size of the plates in the arc would RADIO HEAD SET

remmain the same for mica instead of Stromberg - Cerlson Talephone Mfa. Co.
= | paper ; paper has been found best for this Rochester, N. Y.

You beuefit by mentioning “The Electrical Expersmenter’’ when writing to adveriisers.
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purpose after cxhaustive csxperimentation.
The paper is pierced with a pin-hole at
the center when asscmbling the arc gap,
and also it is extremely important as to
just what kind of papeér is employed—one
of the bhest papers ior the purpose hav-
ing been found toe be a certain kind of
water line bond. The editor of this col-
umn does not recOllect just now as to
who madc this paper, but you can obtain
the name of the/ concern supplying this |
particular writing paper by communicating
with the Institute of Radio Engincers, New
York City.

An arc may be started with 500 volts
using a small gap of 1/100 inch or so,
especially where the cireuwit is made and
broken by a quick break switch. The
transforiner described by Mr. Farmer
would be rated at about ome-hali kilo-
watt,

FORMULA AND RECIPE BOOK.

(784.) Tom Otis, Cedar Rapids, lowa.
writes for information ogn a book contain-
ing formulas aud recipes:

A. L. You will find bgoks containing sev-
cral hundred difficrent/ formulas listed in
onr Book Catalog, which we shall be
pleased to forward ydu on request. We
shall also continue to publish a number of
these formnlas’ monthly in THE ELECTRI-
CAL EXPERIMENTER.

ELECTRICITY AND LIFE.
(Continned from page 24)

like discharge three feet in diameter (Fig.
1}, and gives a heavy arc over two feet in

How Smail Size Tesla Coll for Medlcal Treat.
ment Is Bullt; “b"” Is the Primary, “a’” the
Secondary.

length. (Fig. 2.) This shows remarkable
efficiency when it is considered that the re-
sonator is excited by a "Type E” trans-
former drawing only 1 K.\\V. and a con-

(G‘rowed sparking surfoxce

Unique Statlonary Spark Gap Having
Grooved Faces, as Devised by Dr. Strong.

denser of but .01 m.f. capacity. A small
rotary spark gap is used sucll as is sup-
plied by the E. 1. Co. This result is made
possible by the usc of the separate induc-
tance in series with the resonator primary
(exactly the same as that described in con-
nection with the therapcutic apparatus)
{d Fig. 8). The writer belicves his re-
sonator gives the most spectacular dis-
charge cver obtained from 1 kilowatt of
energy.

Ordinary plate condensers are used, made

THE ELECTRICAL EXPERIMENTER

QST AMATEURS!

No. 20

Switch Complele

75

QST
No. 21

Swilch Complete

45

Knob Only

40

Knob Only

20

No. 21
Build your own reeeiving sets and save money. Hundsome knobs I inch high and 11 incb and 2}

No. 20

inches in diznmeter.  Brass Collar 5-16 inch high. Self cleaning switeb lever 1-18 inch nnd 1-14 inch long.
These switches will make any set look 100 per ecnt better,
Club together and buy them 1o 100 luts at the following orices:

No. 20 Switch complete - - per 100 $52,00 No. 1S Brass contacts 1-4 in.
PRI 0 = - . x 1-4 tapped 6-32 - per 100 $1.75
¢ 1 Knobonty - - - - - 30.00 ** 14 Brass contacts 5-16 in.
2 i N | = e ca 15.00 x 5-16 tapped 6-32 - 4 2.50
ROTARY GAP DISCS
5-16 1 5-16
s34
1ameler poinis
1-8inch Cartying
\ thiek tapacily
2K. W,

. Alade of highly polished Formica and tormed absolutely true. iteed orer
dnsc" represents our famons chord note rotary. Type “'A’" dise {urnished with eitber 8 or 12 points—type
*B" disc in 6-8 or 1?2 points at no additional charge. Chuck drilled -4 inch shafe.

Dise complete with chuck £3.50 Chuck only : -60

" L less  ** - - - - - 3.00 Ex for spec. drilled chuck upto3-8in- 30

KLITZEN WIRELESS APPARATUS COMPANY, 1133 Herrick Ave., Racine, Wis.

NEWQOOOQOOOOOOONEW

Guaranteed not to warp or erack. A"

59

TWC COIL
Amplifying Transformer

Especially adapted and recommended for use with all tubular
vacuum deteetors.

Result of six months work and great expense.

10 TO 25 TIMES AMPLIFICATION
Introductory Offer $9.90

Delivery free anywhere in U. 8. if cash accompanies order.

ONE STEP AMPLIFIER PANEL

Made of hard rubber with iwo 30 cell batteries without tubes.

Price $30.00 Ready For Delivery

Our new eomposition rheostat absolutely essential for efficient
filament control for alt vacuum deteetors. Write for description.

Satisfaction Guaranteed

AUDIO TRON SALES CO., 315 Lick Blds., San Francisco, Cal.
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from 8 x 10 inch ncgative glass. coated on
both sides with tin-foil 6 x 8 inches (a Fig.
7). Six pairs of plates assembled into a f

Sceretary nnd Trensurer
in German stations fine, only §15.00

only 8.00. Serl 2-cent stamp far bulletins.
COLBY'S TELEGCRAPH SCHOOL

This Efficient Tuner Only $8.00

"Yonr Tuncrs are very sclective and cfficient nnd highly praised by
the members of the Auburn Y.NM C A. Radio Club.—Robert Eceles,

4 Biz Undamped Tuner, 20 taps on primary, 11 on secondary and brings
15.000 Mecter Loading Indactance in quartered oak ense with 9 taps,

Auburn, N. Y.

You benefit by mentioning " The Electrical Experimentes” iwhen teriting to advernsers.
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unit and boiled in wax give a capacity of

1 mi. For safety it is better to employ
four of these sections connected in pairs
of 02 m.i. each (b Fig. 7). To run this
resonator at full power for long periods of
time it wounld be safer to use a serics

For Boys $ 25 multiple condenser consisting of three sec-.
For producing current for in- £

ductance coils, re-charging
storage batteries, elec-

Oh, You Skinny!

“by-uy thin &5 8 raill Yoo don't have Lo
And you don’t have to gu through lifu with a
chest that mu tailor ives you: Inl.'h arms n(
childigh -l':renﬁu; with legs yo hardly
stand on what sboyt that alonm:h that
fiincbes ew time yuo try & mqusre mes)?
Are you & pill.fecder

Do you expect Health and Strength in
Tahloid form —through pills, potions
and other uplml:d piffle ?

You ean't doit; it ean’t be done.

n-onl! way to be welliats build up your

body—all of jt~-through nature’s me 5 —
not by pampering ths atomach. It is not FATE

thatis making you a failure; it"sthat
troplating and hun- emaciated of yours;” ySachall- sicEnens
sh-wa plun |n gnar face and tha world loves

dreds of other uses,
Well constructed
throughaut, exception- 23
ally smooth running
and highly efficient. A

healthy e. S0 be HZALTHY _—monu—
LIV

ON CEST PHY&IML CULTURE
mmumn I.N THE WORLD,

LIONEL STRONGFORT
Physical Culture Expert

good, strong, durable g 5 2 Jesta corf No. 95 Park Bldg., Newatk, N, J.
dynamo.
Connection Scheme for Tesla Coll ‘f—g,”
AT ALL LIVE DEALERS Shorting Switch ''e,” Tuning |nductance *d.” =
Losist op your dealer showing You the KNAPP1lne-—- Spark Gap "c,'’ Condenser “b” and Step.u . .
R uypéoo«{q i beat. lt)‘rgourgulgrmnnot =ur’>’§lv Exclting Transformer “a3.” PR DO Busmess by Mall
ou, order dircct. Send for FREE lllustrated cata- 1t's profitable, with sccurata Hats of pros-
Ogue showlng a complete line of Electrical Motors . . . . P » Wi \ u'fl’
and Noveltles rasginglo price from 10c up. tions of .03 m.f{. cach in series. Such a pects. (;lll!:lﬂogua conlnlxhnu eegr:n:d
KNAPP ELECTRIC & NOVELTY CcO. | | condenser would contain 108—8 x 10 inch Gomatiny o 6,000 sationsl mailing Liste, 9997
523 West 5lat Street, N. Y, City plates, and would be expensive, bulky and guaraateed.  Such ast
i very lieavy. For this reason the writer has &u M-;;r;nm::n- Wealthy Men
fonnd it much more convenient to use a R ‘ o""w"
. Shoe Retailers Aato Qwners
single 12 plat (.01 m.f.) condenser across Coatraciors Tio Can Mirs.
h . fp d d 1 D F Ete.
f B armers. .
tt ‘ ]transtormert soon '[?I-l;y ]an g UEEES v«'nla Iol' this vaJuable l‘efer:nca’book also
N C L 0 S D It wihcen it pnnc ures € a_rge resonator prices and eampies of fac-samile lelters.
was operated for six months in lecture and Haveus urite or reviseyour Soles Letiera,

experimental work before a condenser sec- Ross-Gould, 1009T Olive St,
ROTARY GAP tion broke down. G .
Y oo Blecy desizod The cone fofr }thc seconda{)} ofl the large n‘. OLl "
0 SIVEG @ [0 T L G resonator is of hea  paperboard and was
meet the demands of ama- built for the anthor by Bicknell and Fuller I . s ‘.s S$¢. Lowis
;ilﬁr;.{:;:aagm% e"ﬁ':;'»d oi Boston. Its dimensions (see Fig. 6) - LO
dull black Je will add to the ere 5“gg§5‘°d by 4\1“ Eal’lehL OvmghtOﬂ-
appearance of your set. the cone being sumilar in s ape to those ] 1
It is made incne styleonly, nsed by Mr. Ovington in the New York DON'T BE THIN!

Physical Perfecuion at-

forall poweraup to [-KW,

and camne mon.?med in al- Electrical show several years ago. Any tracts men and women. for
most any position. amateur can make a cone of this kind by " z]ldadmlu a \veu-d&
The gap is enclosed in a superimposing strips of heavy paper, soaked Yelopeo,  PeeRenCi
circular lgron housing 8 inches P P - D d f Y pap L Th you noticed that it is the
» in diameter and 214 inches in paste, over a wooden framewor e chesty fellow whogets the
thick. with removable cover secondary winding consists of 400 turns of bestjoh? Infacthescems

{for inspection). The adjust- No. 27 D.C.C. copper magnet wire. Two togetabead incvery way.
ment can be as close as desired lle) d : d I will give you a straight
between spackiag points. parallel strands of wire arc wound onto Bt i ulllche e
Rotating disc is of brass with 12 projecting the cone, the adjacent turns in contact; ebhsuc slnde.{threcosl ;Jhe
round brass arms (total diameter 6 inches). after wmdn}g. one strand of wire 1S re- s]zsets'ﬂ.gngsu;a”n‘v::gc te ,;:
mounted ou shaft running in bronze bearing moved, leaving a space eqnal to the diam- crease your weight 10 to

and is belt-driven by small motor giving a
varicty of tones depending upon the speed,

When in operation this gap is very quiet
Price complete, without moler, $8.50

J. Herhert Ferris, 211 Catalpa Drive, Royal Oak, Mich.

30 1bs,, by building you

eter of the wirc betwecen cachi of the 400
wp scientifically, natur-

turns. The cone and wjnding is ‘t‘hen treated alty, writhous xR e
with several coats of "Armialac” (ordinary drugs, in the privacy of
shellac will not answer). your own room. Write t0day for information.

The pritnary consists of five turns of thin EDWARD J. RYAN, Martin Bldg., Utica, N.Y.

copper ribbon 1 mch wide, }& inch paper-

board strips being placed between the

t\t\l,r}:ls, Thc]dia:imgtc:: ot tl':je co(ii] is 2—4"d.
en completed it 1s tape n tate
ONE'INCH JUMP SPARK in a pan of melted wax until athorglc;:tm-

pregnated. The terminal shown in the pho-
c0|Ls for tographs is made from a large brass oil-

Be a Docfor of

can, the stem being remmoved and replaced
WIRE- by a 3" brass "bed-ball” The terminal is 200t d
not attached to the cone but simply rests bl
onumty for Ambitious
LE SS on jts npper surface i in cottact with the end Viomen. Resident and Mome
$3.25 of the secondary wire. The primary and b Fu?)&":“s ou"}";e..:lr'i'y“"ns-;ur‘g:éé"“.}.d
S 5 far Stare Bonr
. secondary are separately supported by r&: e, P " Ethors Bubbard's N
. - ad]
Guaranteed to jump as specified Gioss plafe o310° e :hslc-nal $chool of Chiropractic

or money refunded.

WISCONSIN IGNITION CO.

509-513 Cedar Stree!, Milwaukee, Wisconsin

PORCELAIN

“THAT'S OUR BUSINESS”

Standard and Special Shapes, Regardiess
of How Difficult

We ustrate one hard shape we make.
A pair of rolls Tl}é" foug and 1%4” in
diameter with 8 holeaon ends and m:ddie.
They must be perfectly straicht and we
make them 3o. 1t's hard but not for ua.
We can make your difficult] designs also.
Send u9 blue print for quotations.

Union Efectrical Porcelain Works
TRENTON, N. J.

Tinfoil é6° ]
Condenser Deloils

@ f1g.7

Detaits for Bullding Hlgh Tension Giass

Plate Condenser to Be Connected Iin Tesla
Coil Clrcuit,

‘L)’

J{oz
Loose Cou quare wooden blocks; the coupling is rather
[l plen ; || | loose, the bottoin of the resonator being at
Send two cent stamp “or cireuldrs least two inches ahove the primary. The

CLIFF MFG. CO., Brookfield, Mass lower end of the secondary coil is attached
! ! . to the inner primary terminal and grounded.

AOOLE

You benefit by mcnhomng “The Elcetrical Experimeuter’’ when writing to gdvertisers.
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Perfect resonance is obtained by varying
the number of turas in the inductance coil
in scries with the primary. (Iig. 8.} This
tuning system cnables us to perform many
brilliant experunents otherivise wmpossebic,
such as illuminating wires stretched across
a lecture hall, hghting an inverted um-
brella, ete. Some new and very spectacular
cxperiments with this large resonator will
be described and illustrated in an article
in  next month's "Eiectricar Exrrri-
MENTER,” eutitled “Mecthods of cmploying
high-frequency currents in medical and lec-
ture work.”

The author is greatly indebted to Mr.
0. K. Luscolm, for advice and assistancc
which made possible the successful con-
struction of the large resonator.

the next
looks of his
the pen in his hand.

morning,

hoys,
“log,”

THE ELECTRICAL EXPERIMENTER

workers of the Radio Association of Penn-
sylvania, turned in a truly wondecful re-
port, but he stayed up till nearly 6 am,
and from
he \\,.nt to sleep with
It really only took

the

61

me about fwe hours to digest this repart.

Emerson of Dallas, Texas, 5 DU, as
ex-man-o-warsman, turne in a regular
vy Report. brim :ull of interest and
curt reports [ anlrr ab ut th

dog watch, cndcmlv slept on duty Bet

LOOK HERE, EXPERIMENTERS

A COMPLETE CHEMCRAFT OUTFIT FOR ONLY $1.50
PCSTAGE PAID ANYWHERE

IN UNITED STATES OR CANADA

Chemeraft No. | centsine fourteen chemicala, Test
Tuhes, Glass Tube, Mcasure. etc.. and a valusble in-
struction book telling how to work 36 wonderful experi-
ments in Chemistry and Chemical Magic.

You ean make gunpowder. colared fire and furc ink,
manufacture fuses, make black and colored writing inks,
prepare chlorine and hydrogen sulphide. You can pre-
pare magic inks and papers, change water to wine and

wineinto water and do dozena of othera. cse experi-
mentscan be repeated ma ! times and the outfit con-
tains all the chemicalns and apparatus you will need.
With Chemcraft No. | you cen also devise many new
- g cxperiments of yout own.
a oG e Chemicala and A for the Experi
———— I " < fig 1 Thia picture shows Chemcraft No. 2. which ¢on- W hernu:.a s an rp:;a'u.. or;. e.‘ |‘-;ler|r.neln!¢r d
woo, . I 5 - tains 32 chemicals with complclc apparatus and € have just completed a price list of chemicals aa
?N 1. § o X instructions lor working 85 experiments in Chem- CPparatusforexpeamenters. Send 10cin coinor atamps
by, TR - = figt iatry and Chemical nglc gence :(a e pald fora copy ol thislist. |t will be valuable to you.
» $2.50, West of the Mississippiand lo& THE PORTER CHEMICAL COMPANY
@ ffg 4 :'d;fwlﬂd Dcalers, Write for Discouats on the Chemcra/l fine Department B, Hageratown, Md.
Method of Connecting Transformer. H, T.

Condenser, Rotary Spark Gap and Tuning
inductance d” to Large Oudin Coil.

At a rccent lecture before the Belfast
Assaciation of Engineers Mr. A, W,
Brown suggested the transmission of
power generated from the tidal rise and
fall of the water at Strangford Lough and
Lough Ncagh to Delfast. Thus, at Strang-
ford Lough there arc twenty square miles
of water available, the spring tides have a
rise of 1414 fcet and the ncap tides a rise
of 11V4 feet, with a range of 714 feet.
About 20,000 liorsepower could be devel-
oped for a period of two and one-hali

THE WASHINGTON'S BIRTHDAY
RELAY PRIZE WINNERS.
(Continned from page 23)
live in a state that has as much real earth
in it as is blown into the air in some of
our larger states during every wind storm!
These few think they are very impor-
tant and if you don't do as they say, why
the Government will close you wp. They
say “The Danger Signal is up.” Did you
cver hear of a good. red-blooded Ameri-
can Kid who could be bluffed? No! It
is not in your make-up. The Government
is only too anxious for you to perfect
yourself in the art, and help it out hy

joining the “Radio Reserves.”

PRIZES.

This is a stunner for one who would
like to gne everybody that helped a prize,
but it can't be done, so I am going to ask
the boys who acted as sending stations to
consider that they are one of the family
and help me Ly agreeing that the prizes
should go 10 the hoys who made the best
records in recciving and delivery. The
rest of the amateurs will be rewarded by
having their names printed in this maga-
zine. so that when you grow older and
have a littie one on cach knee in front
of the old log fire, some cold night, vou
ntay read to them about Daddy and what
he did when he was a mere boy.

Bcforc vou all get busy reading about
the pnzc winners, | want to call your at-
tention to several hard workers who
turncd in the most complete reports, or
“logs,” of the relay, that the writer has
ever had the privilege of readine.

Iloyt, of Havward, California, 6 ST,
wlio is also a prize winner, turned in the
most complete report cver seci,

Stewart of St. Davids, Pennsylvania, 3
7S, whom you all know as one of the hard
hours, the power available varving from
maximum fo minimum every six hours.

tricity

at your fingers ends

Know the facts in Electricity.
They count—and mean more
money and better position for you,
You nedd the exact information,
—in a practical form so that you
can use it every day, to help you
install electrical equipment, or
malke repairs, cr operate machines,
or dowhatever clze your present job
—or the job ahead of you—calis ior.

WAWKINS ELECTRICAL GUIDES

help you succeed through electricity

These books will answer every one of your electrical problems. They are
written so that you can understand them. Arranged in the form of questions you

would ask—and the answers to them —in plain, practical, every daﬁlangu
ectri

concise and to the point.

Thousands cf men are ucing Hawkins

e, clear,
Guides

as a practical aid to greater success in the electrical field.

Read What Users Say: SPE(IALLY ARRANGED FOR
HOME STUDY AND REFERENCE

They are bound in flexible
covers that make thema pleasure 10
handleorhavein your] library.
5:6‘$ inches aod 13
You can carry cac‘u separato

*"Every Flectrician, Operating Encineu or
Student wha wants to advance himscll in the
Electrical field should have a set ol thesc

baoks,
John l\ellcy 116 Upion 5t., Newark, Ohio.

*"For the man not getting a collefe trining,
and ¢vea [nthatcase. | can sincerely say { do
nut believe there is 3 beller sct of baoks oo
the market today.”

Lioyd D. Huffmag, Dayton, Ohlo,

**3t Is the best work an apprentice can study
11 he wants to get ahead In his lrad . AS 2
teference lor the expecienced worker
1lawking Elcmk:l Guldes die chexcelled.”

. McClellan, Chillicoine, Ma.

volume about

have mastere | its contents. Hawkios Flectrir
eal Guides fit your pockel and j our pocket
Oniy §1 pec volume aml
e set siy there are na beter
clectricai books at any price.

Shrpped to You FREFE

Send no money.  Examine the books first,
arc the most commue:md clcarest written clectrical books ever published, Fvery
book is complete in itself, but theentire sct is the best barmun,

book as well.
owners ot
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he is glad he wasn't aboard the good ship
“Hardship,” as they shoot men in war-
time for sleeping on duty. He was right
on deck tho, all the time., and the writer
could clearly read his calls to 9 ZF and
answers to the boys east.

The boys of the San Francisco Radio
Club also made splendid reports, as did
also our College Professors, who are al-
ways with ns.

A perfectly legal report was also re-
ceived from a staid old lawver in Jack-
sonville. Fla., who prefaced his letter with
the remark that he was not trving for a
prize, but being a "Radio-Bug.” he just
could not keep still. )

A well known D. D. S. in Elmira, also
sent in a very complete report and called
it a great might’'s work.

I just compared two interesting letters
from one amateur, .

1016. He was diligently stabbing a picee
of golena and complaining about his ti-
brator sticking on lis onc inch coil. Said
ke did not gct M.S.G, but thought he wounld
report anyioay. .

1917, He sent me a list of stations he

THE ELECTRICAL EXPERIMENTER

hears, as long as your arm, anld he 1s now
sporting a onc K.II". and working as a star
relay station, 1,000 miles being as nothing

to him. I heerd him from my station—
clear, quick  Scnding ! grompr busntess-
like signaturcs, and abbreciations  that

went elear over my head.  "The world
deo move!”
PRIZE WINXERS.

Mr, E. B. Duvall and Mr. A. P. Smith
are awarded the prize of the Electro Im-
porting Company—their “Nauen POZ” Ra-
dig Reccizing Sct! These young men
operate jointly the Radio Station. 3 AK,
in Baltimore. Md. This prize is awarded
for the quickest delivery of both mes-
sages. and parti.ularly in being on the job
for the return M.5.G. No one but the
sending stations east of 9 ZF knew when
the east bound M.S.G. was coming thru.
If this had been a real emergency call for
Government help on meters, these
same fellows would have landed the mes-
sage just the same. Congratulations to

them.
SECOND PRIZE.
Mr. W. B. Pope. 4 AA, of Athens,

——

“Geyser”EEtl_'ic Water Heater

=
A=
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INSTANTLY

danger of short circuiting or electric shock.

the faucet handle.

“Geyser” Electric Water Heater.
on same.

FELDMAN MFG. CO., Inc.

. The Hot Bath

Continuous Flow of Water as Desired. Always Ready.

You only pay for electricity as used. All warer that passes through the “Gevser” is
thoroughly sterilized. The “ Gevser” is perfectly insulated and is absolutely sale, no

Cold to Hot Water by Merely Turning Handle.

Both the water and the curremt acr together and both controlled by the morement of
a To secure hot water turn handle to the left, for cold water tutn to
the right, at the center both the water and current are shut off.

The Supreme Court has decided that we contral the absolute right to the manufacturing of
_ Others take warning, as we will prosecute any infringing
I'rite us today to send you full information

M

i

e ——— .

is Ready
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Georgia, is awarded the Professional I'ave
Meter, donated by the Electro Importing
Company of New York. It was awarded
for long distance reception, prompt busi-
ness-iike deiivery, and for perfect index-
ing, timing and marking both east and
westbound messages, recejved in approved
commercial style. From a study of the
(Q.R.)\. map, he was seriously handicapped
on both messages, and is heartily con-
gratulated by the writer and all good ra-
dio "sports.”
THIRD PRIZE,

Kenneth Briggs of Rochester. N.Y., 8
MG. whom you all remember as almost
catching up with C. E. Hughes, the presi-
dential candidate. with a copy of the Re-
lay Message on October 27th, 1916, is
awarded the One K.V, Thordarson Trans-
former, donated again by the Thordar-
son Transformer Ccmpany of Chicago,
thru their Mr, Connors. Mr. Briggs is
congratulated on his persistency, good re-
ceiving, prompt delivery and true Ameri-
can spirit, as he showed not the least
jealousy toward several who were working
against him. The Q.RM, map showed
marked interierence, particularly on west-
bound messages. and he can thank the
Q.RT. of W. C. Ballard, 'r.. at Cornell
College, 8 XU, for giving him the chance
to win this prize. I hope he will perfect
his sending apparatus, and line up with the
Q.R.\L League.

FOURTH PRIZE.

Scott High School of Toledo, Ohio, is
awarded the William B. Duck's celebrated
Arlingten Tuner: for long distance recep-
tion with moderate apparatus: diligent and
persistent listening for the return message
and very complete business-like report.

FIFTH PRIZE,

Leander L. Hovt of Hayward, Cal, 6 SI,
is awarded the Chambers No. 749 tuner for
the reception of arc and spark signals.
This prize is awarded for the long distance
work and incessant effort to line the boys
up in that neighhorhood to a realization
that, for once. California would be put on
the Relay Map. Mr. Hoyt, besides, turmed
in one of the most wonderful and complete
reports on evervthing of importance that
happened, from the moment the westbound
M.S.G. teft New York, until the eastbound
message arrived in the same city. The ab-
sence of jealousv shows he is a real man—
an American—and one from whom we will
hear more later on. To satisfy you all, we
will publish this report in this magazine, if
Mr. Hoxt's permission to do so may be ob-
tained later. \We most earnestly hope Mr.
Hoxt will not find as much real cause for
worry when listening in on the wave
lengths from 6.000 meters ur ac he heard
during the relay from 600 meters down.
California is surelv lined up now for good
work with such ‘eliows as 6 EA for send-
ing LD. and 6 SI for detail work, Mr,
Hoyt will make a valuable addition to the
Q.R.). League.

SINTH PRIZE.

Mr, and Mrs. C. Candler—8 NXH, whom
you all know and have heard. are located
in St. Mary’s, Ohio. but their “Sigs.” do
not stay at home. During the Presidential
Relay. this station received six hard-earned
credits and later stated that their trans-
former was not working right. They sure-
Iy proved this during the last relay. as
their "Sigs.” were evervwhere, and if it had
not been for this station, iots of stations
south and west would never have reccived
the Westbound M.S.G. at all. Some who
did not know & NH was supposed to help
on relay, reported him as Q.R.M. 3iVhen
yon all get your stations arranged so that
you can Q.R.M. boys 1,000 miles away, you
are surc on the trail of efficient long dis-
tance work.

This station is awarded the prize of the

You benefit by mentioning “The Electrical Experimenter’” when writing to advertisers.
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Pericction Radio Laboratory of Clinton,
lowa. One Short Wage cdmplifying Tun-
cr. The writer used a tuner of this make
during the last relay amd could hear the
“Sigs.” of 4 CL and 2 PM, very Q.S.\. |t
is a very small and compact atfair and am
sure 8 NE will find it a most valuable ad-
dition to their station. The owner or mak
cr of this apparatus calls it a "Cow Suck-
er.” 1t is the most sensitive and reliable
receiver the writer has ever used.

SEVENTH PRIZE,

0. R. Terry, Stoughton, Wis.. is awarded
the prize of the Manbattan Electric Sup-
ply Compauy of Chicage. This is a pair
of 3000 Ohm JMcsco phones. They are
dandies, and the writer has been using a
pair for the last year. Mr. Terry made a
creditable report and great record for re-
ceiving thru Q.R.M. of the worst kind.

EIGHTH PRIZE.

The Phlocnix Radio Club of Phoenix,
Artiz., is awarded the donation of Mr.
Philip E. Edelman of St. Paul, Minn. This
is his latest book, "Lxperimental Wireless
Stations,” and it is a wouder how so
much useful information has been crowded
into such a compact space. This book
will put Arizona on the wireless map for-
cver, and the prize is awarded for long
distance reception, cooperation in the re-
lay, and rcal genuine Ajmerican patriot-
ism in keeping quiet when necessary.

INSTRUCTIONS.
The prize winners may obtaiu these
prizes by writing to the above Donees and
giving your name and address, and refer-

ring to this issue of Tue ELectricar Ex-
PERIMENTER,
Q.R.\M.

There is not enough space in this maga-
zine to report all Q.R.AL, but some of it
was intentional, and the writer does not
care to stir up any ill fceling by publish-
ing it. 1f you are intcrested in knowing,
however, who deliberately Q.RAI’'d the
stations in Connecticut and Massachusetts
at 10:35 p.m., the night of February 24,
1917, write to | 1Z—R. T. St. James, Great
Barrington, Mass,

PERFECT SCORES.

Below you will find the names of the
boys and stations that made “perfect scores.”

ARKANSAS.
John M. Clayton, 5 BV, Little Rock

ARIZONA.
R. A. of Arizona, 6 FD, Phoenix
L. E. Glenn, 6 1T, Alhambra
J. Giraud, 6 EQO, Phoenix
R. Higgy, 6 DAl, Phoenix

COLORADO.
E. F. Doig, 9 ZF, Denver
W. H, Smith, 9 ZF, Denver

CALIFORNIA,
Seefred Bros., 6 EA, Los Angeles
L. Lynde, 6 UG, Long Beach
C. H. Hirst, Stanford University
F. Terman, 6 I'T, Stanford University
L. L. Hoyt, 6 SI Hayward
CONNECTICUT.
H. Haugh, 1111, Derby
DAKQOTAS.
M. Tuve, MT. Canton, S.D.
P. C. Green. PG, Aberdeen. S.D.
D, Cottam, DCL., La Moure, N.D,
E. Worthington. 9 APG. Aberdecn, S.D.
E. R. Issak, 9 TZ, Eurcka, S.D.
A. Shaw, AS, Parkston, S.D.
FLORIDA,
J. C. Cooper, Jr., Esq.. 4 EI, Jacksonville
C. M. West, U.S.N.. St. Augustine
GEORGIA.
D. L. Gaston, C\/\W, Commerce
A. F. Hood, CA\VWV, Commerce
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Super-Sensitive Microphone Only $6

This inatrument is offered at on extremely low price. [t is excellent
for building your own radio amplificr. an also be uscd in many
caperiments where a sensitive microphone is required.

DETECTAGRAPH, $12

This detecting instrument of marveloua sensitiv-

ity can be used for detecting secret conversations.

Qutht consista of Sensitive Tranemitter. 25.1t.

Black Cord, Receiver, Headband, Case aa0d
Battery.

Send foar One Tadoy and Coneince Yourself

MICROPHO-DETECTOR

OMPANY
GASTON BOISSONNAULT. -

119 NASSAU STREET, NEW YORK

DETECTAGRAPI $12

President

Makers of Super-Sensitive Microphane Apparatus

Carriage Return
and Automatic

ALL LATEST IMPROVEMENTS

1 wamt, through this advrrtisement,
ta evtahtish as friendly busioesa rela-
tlona with you as 1 p ibly esn. 1
waut you torealize also, that It ismy
earnest effort and intentlon to glve
you full, honest valuc far every dollar
that you spead with wme. This {s
the ouly way 1 can ucceed. My
advertlsement has appeared 1n this
mazaziae contltmously for
more than faur years.

Line Space
Adjuslment

1 am boiiding up my bus-
lncss on the foundatlon
al good value and square

o . dealings. 1 am saving
R-g-fra'q"" thousands of satisfed eis-
elease tamers thousanda of dol-

lars By supplying perfect
—late atyle—visihle writlag—type-
writers, at remarkably low prices.

All my transactinna are handled
thrnughout by personal correspond-
ence. | assure Yoy every courtesy
apeg consideration 1n yonr deallngs
with me. Your arder wlll bave my

rompbt, careful, personsl attentlon,

will beglad to da busiaess with you,

Gmrrg@é’nu}ﬂ%
TYPEWRITER SENSATION

Free TRIAL—Use as You Pay

Send me only $3.00 a month until the low total price
of $49.15 is paid, and the machine is yours

Thiaia abaclutely the most generoua typewriter affer ever made. Do not rent a machine when
you can pay $3.00 a month and own one, Think of it—Buying a $100.00 machine for $49.15.
Caah price $46.45, Never before has anything like this been attempted.

“weetes UNDERWOOD
VISIBLE
Perfcet machines, Standard Size, Keyboard of Standard Universal Ar-

rangement, writing the full 84 eharncters—universally used in teaching the touch system.
The entire line of writing completely visible at aill timen, bas the inbuilt tabulator, with billing
devices, the twa-color ribbon—with automatic reverse and key controlled shift, automatie .- ®
flexible paper feed—autamatie paper fingera the back spacer—roller bearing carrisge nction

—in [act every late style feature and modern operating convenience. Comes to you with ¢ H. A.SM ITH
everything camplete, tools, caver, opernting baok and instructians, ribbaq, practice paper = o oqg
—nathiug ¢xtra to buy.  You cannol imagine the perfection of thia beautiful j
re:;:nnt'rucled ltypew;lilel until lyc:u have aeel;(\i it. lhavesold sevehrnlthnélsan‘d 4 231 N.Fifth Ave,
perfect lateat style nnchines nt 1y bargain price nad cveryone of these thousands of 7§

satisfied customers had the beautilul, atrictly up-to-date minchine on 5 dnys’ free trial - CHICAGO, ILL.
befare deciding to buy it. | willaend it to you F.O.B. Chicago for five days’ free ¢ S hi me the
tnal. It will sell itself, but if you are not satisfied that this isthe greatest type- - UNDE RWQGOD
writer you ever saw, yoll can reéturll it at lny expense.  You won't want to return ¢ F.O.B. Chicngo, as de-
it after you try it—you cannot equnl this wonderful value anywhere. scribed in thisadvertise-

o . S ment, | willpnyyouthe

You Take No Risk—Put in Your Order Now  $i2.00 balsnce of the
When the typewriler arrives delposit with the express agent $7.15 and take the ¢ SPECIAL $49.15 purchase
machige far five daya’ trial. 11 you are convinced thnt it is the best type- price at tbe_rute of £3.00
writer ¥nu ever faw, keep it and seud me $3.00 & month until my bargam per month.  The title o re-
price af §49.15 is pnid.  If you don’t want it, return it Lo the express ugeut, miain in you until fully paid
reccive youtr $7.15 and return the muchine to me. I will pay the return fox:. It is uoderstoud t¢hat I
express churees. Thia machine ia guarnnteed juat no if you paid bave five dnys in which to ex-
$100.00 for it. It iastandard. 6ver one bundeed thousnnd people own ¢ BuUDC nod try the typewriter,
nnd vae these typewriters and think them the best ever mnuufaetured. £ 111 choase not to keep it 1 will
The supply ot thia price invery limited, the price will prabably carcfully repack it and retum it
be raine:whcn my next advertisement appears, 10 don't delay. tuthe expressagent.  1tis under
Fill in the coupon today—mail to mptrne typewriter will be atead that you give the standard
shipped promptly. Therc ia no red tape. [ emiploy no aoliciturs £ guaramtee for one year.
—na callectors—na Shattel mortgage. Ht is simply understond 7
that 1 retnin title to the miachine until the full $19.15 is naid.
You cnnnot lose. It is the grentest typewriter oppor- B
tunity you will ever have. Do not zend me one cent. Nome ..o,
Get the coupon in the mails todny-—aure.

HARRY A. SMITH ...............................

738-231 N. Fifth Avenue Chicago f'

You benefit by mentioning “The Electrical .E,rrcri»wnfc_/' witen writing o adsertisers
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A Motor and a Rotor for $5.25

We have built 5000 of these outhits, consisting of a motor
that will operate on a. c. or d. c., 5000 to 6000 r. p. m., 100
to 130 volts.

An aluminum rotor, per-
fectly balanced, machined
and insulated.

Regular price of

these outfits, $8.50 $4.00
Introductory offer  Motor only
as above, while

theylast. Act $1.50
quick. Rotor only

When ordering rotors give size of shaft

The Fosco Corporation
1355 N. Western Ave., Chicago, lIl.

Send postage for catologue of motors and supplies

3 Sluua:

(4;)

Mnrl -0 Qual:ty

to secure a GOOD storage battery at
a moderately LOW cost. The

ONE article you cannoc
pecially adapted for operalicn of

afford to experi- C‘e
P all kinds of spark coils, insuring a heavy

ment with
1S a storage and powerful spark. There is nothing superior
FOR AUDION USE

storage batteries are es-

Volta  Amp.H.R Epecinl price to

402 3 %mtv 3P'?.t’ w\rcles.a mg\neen
6C2 [ 40 10. 7 0o
6C4 6 60 12.00 8.40
6C6 6 8¢ 16.00 1120
PAUL M. MARKO & CO., inc, 1191 Bedford Ave., Brooklyn, N.Y. N. Y. Depor—974 8ih Ave, N.Y.Cuiy

New Undamped Wave Coupler No. 749

Special Introductory Price, $18.00

Our new coupler No. 749 Is 327 long. 9° wide, and
)\ 10° biRlL, over all, and on ap average-sized Antenna
#  tunes 10 15,000 meters. This coupler, used witb the
new CHAMBERS® SYSTEM or CIR-
CUIT, w1} bring in signalsfromdomestic
and foreign Are Stations surprisingty
loud apd cleat. Note the difference in
size of our No. 748 and No.749.
We clalm to be the originai inventors of
aSYSTEM or CIRCUIT for the recep-
tion of the undamped waves without the
Loading Coils or Oselllating Colls.
as theV are sometimes called; aswith our
SYSTEM or CIRCINT only two lnductive
Coupled Coils are peecsnary, Circuit supplie:
with each &
This CHAMB‘:
No cxtra cvas to pay for, and price of :unphr oniy $18.0

use of

RCUIT u'es You mone¥,

‘Thipk of it! . Place order
Bp now fo nn to he in on the introduclory price. Orders Blied 1 muuon Send for
deseriptive matter,

F. B. CHAMBERS & CO., 2046 Arch St., Phila., Pa.

AT " THERE'S MONEYINIT

- ILEARN TELEGRAPH Y=,f;:-

. ___MORSE ANDWIRELESS—- =" —

e = —S e ————— o ———_ T S— o —— —— o — — ——— p—.

TEACH YOURSELF

in half the usual time, at trifling cost, with the
wonderful Automatic Transmitter, THE OMNISRAPH.
Sends unlimited Morse or Continental messages, at
any speed, just as ap expert operator would.

Adopted by U, S. Gov’l,

4 styles. Catalogue free.

OMNIGRAPH MFCG. CO.
39L Cortlandt St. New York
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C. H. Williams, 4 CY, Covington
J. R. Shumate, 4 EC. Tomasville
W. B. Pope, 4 AA Athens

INDIANA.
G. Decker, 9 ONOQO, Ligonier
L. B. Wiicox, 9 KH, Angola
L. Gehring, 9' AAS, Blufiton
P. K. Rome), 9 OR, Columbia City
J. E. Williams, J\W, La Grange
ILLINOIS.
S. \V. Pierson, 9 PY, Carrolton
R. H. G. Mathews, 9 ZN, Chicago
E. E. Boynton, 9 ARA, S)camore
L. A. Kern, 9 GY, Matoon
H. Klaus, HK, Eureka
R. W. Beard, 9 GK, Pleasant Plains
E. H. Giddings, 9 MK, Lanark
H. A. Macklev, 9 AlM, Peoria
IO\WVA,
V. E. Slanson, 9 AMI, Monticello
H. O. Ainsworth, 9 AMI, Monticello
S. U. of lowa, 9 YA, lowa City
Don Bailey, @ RD, Clinton
Lester Fawcett, 9 AIF, [ndependence
C. Tumwall, CT, Ottumwa
\V. Harper, WH, Ottumwa
H. M. Ennis, H-.IE Ottumwa
Kent Pros., 9 ARF, De Witt
“The OId War Horse," 9 RD, Clinton
KANSAS.
W. S, Ezell, 9 YE, Wichita
Karl Keller, 9 ADE, Kinsley
LOUISIANA,
E. Grenlaw, 5 BB, Franklinton

MASSACHUSETTS.
R. T. St. James, 1 IZ, Grea: Barrington
P. C. Smith, Haverhill
E. B. George, ! ANA, Framingham
B. H. Moran, | AAM, Natick
MINNESOTA.
Peter Hansen, PH, Chisolm

MICHIGAN.
J. L. Munger, LM, Sturgis
\V. Benson, 8 ANR, Battle Creek
Ed. Holby, 9 OE, Marquetie
YM.CA, 8 QJ, Ann Arbor
M. B. Rann, 8 ADR, Lansing
\V. Koivanen, \WK, Chisolm
D. G. Carter, 8 WR, Grosse Point
MISSOURI.
W. Corwin. 9 ABD, Jefferson City
\Vashmgton Um\ersn) 9 XV, St. Louis
Longmire, Monroe City

P.

B. Emerson, Monroe City
MARYLAND.

C. E. King, 3 SV, Baltimore

E. B. Duvall, 3 AK, Baltimore

A. P. Smith. 3 AK, Baltihore

L. \VW. Passano, Marconi Operator. M. &

M. Co., Baltimore

MOXNTANA,

A. C. Campbel], 7 ZC, Lewiston
NEBRASKA,

Bradford Telepea. No Call, Tekomah
NEW YORK.

J. N. Simpson. 8 CM. Rochester

\V, C. Ballard, 8 XU, Tthaca

Genesee Radio Station, 8 OZ, Rochester

Dr. H. E. Fitch, 8 ZE, Elmira

0. \W. Saxton, 8 FY, Bufialo

A. C. Young, 8 ARDB, Buffalo

H. Blower. 2 HB, Brooklyn

Kenneth Briggs, 8 MG, Rochester

J. Weiss, 2 FH, Port Washington

G. Al. Benas. 8 CC. Utica

W J. Vickery, 8 SE. Gloversville

J. K. Hewitt, 2 AGJ, Albany

NORTH CAROLIXNA.
W, S. Rotlirock, 4 DI, Winston Salem
J. T. Moorehead, JM. Greensboro
OHIO.
Fred Travis, Defiance
R. Hoffman, Defiance
D. Israel, 8 ANC, Cincinnati
G. D. Howsare. 8 ASG, Eaton

(The balanrt .ull be publisht in Hu- June issue.)

You benefit by micitioning
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Are You An American?

Arc you with the conutry or against it?
If you own a radio outfit it behooves you
as 4 patriotic American to otfer your Wire-
less Station ta your country. You do not
obligate yourself in any way by signing the
blank printed below, except that you give
the Government pcrmlssxon 10 opcrate your
station at any time its officials may see fit
to use it.

Thousands have thus

of Amateurs

g’lllllllllllllllllllIIIIIIlIIIHIIIIlIIIIIIIlIIIIIIIlIIIIIIIIIIIHIIIIIIIIIIIIIIIIlIIIIIIIIIIlIIIIﬂlIIIllIIlllllllllllIIIIIIIIIIIIIIIIIIﬂIIIIIIlIIIIIIIIIIIIlIIIlIIIIIIII(]IIIIIIIIlIIIINIllIIIlIIIIllllI'E"'

3

of my statian.

Witnesses to signature:

Application for Membership in the

Radio League of America

THE UNDERSIGNED, a Radio Amateur, am the owner of a Wireless

Station described in full on the face of this application.

? has been in use since..........
sire to apply for membership in the RADIO LEAGUE OF AMERICA.
| have read all the rules of the LEAGUE, and 1 hereby give my word of
lonor to abide by all the rules, and [ particularty pledge my station to the
Umted States Governmcent in the event of war,

pledged their stations, WHY NOT YOU:?
Sign the blank to-day, and it will be prompt-
Iy forwarded to \Washmgton. (Sc
page 3, this issuc.)  Joiu the Radio League
of hm'n'ca. no fees, no duecs to he paid.
By joining you get a free mcmbership cer-
tiicate ponted in green and gold.  Send
stamp for large eight page information
hooklet. Radio League of Amcrica, 233
FFulton Street, New York City.

also

My station
herewith de-

-
a2

and |

if such occasion should

I understand that this blank with my signature will be sent to the
United States Government officials at \Washingtan, who will make a record

Describe the apparatus of your station on the hlank below.

In the event of national peril, you will volunteer your services as a
radio operator in the interest of the U. S. Government?.

This last question need not be answered unless you so desire it.
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Description of My Station and Apparatus

I

CUT OUT, FILL IN, AND RETURN AT ONCE

DISTRIBUTED CAPACITY AND ITS
EFFECT.

(Continued from page 33)

of the Junc 1916 issue of this journal. For
those wbo have not seen this copy, the
accompanying reproduction is made, Fig. 5.
The construction is very simple and the
drawing s sclf-explanatory.

The effect of distributed capacity and
dead-end effect is more pronounced in long
coils and it is advisable to wind such coils
in sections as shown in Fig. 6. 1t has been
found that a considerable amount of dis-
tributed capacity is eliminated by such a

method of winding and it should be done
in every case where it is possible, especially
on secondartes of loose couplers. The
reason for reducing the distributed capac-
1y 1is sclf-app:lrcnt as the capacnly varies
inversely as the thickness of the diclectric
betw cen the conducting mediums.  Thus the
capacity is reduced by increasing the dis-
tance bhetween sections. It will be an ideal
inductance if each turn of the coil is sepa-
rated from its neighboring turn, say. one-
thirty-second of an inch each. The distri-
buted capacity of such a coil would be very
small as compared to a coil with the wires
clmc together.

I
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You Get The Job’

“We've been watching you,

joung man. We know you're
made of the stuff that wins. The

| man that cares enough about his

future to study an 1. C. S. course
in his spare time 1s the kind we
want in this firm's responsible
posttions. You're getting your
promotion on what you 4now, and
I wish we had more like you.”

The boss can’t take chances.
When he has a responstble job to

fill, he picks a man trained to hold

/t. He’s watching you now, hop-
ing you'll be ready when the op-
portunity comes.

The thing for you to do is to
start today and train yourself to do
some one thing better than others.
You can do it in spare time
through the International Corre-
spondence Schools. Over35000 men
reported advancement last year as
a result of their I. C. S. training.

The first step these men took
was to mark and mail this
coupon. Make your start the
same way—and make it right now.

. C. S, Boxs5346, Scranton, Pa.

(" INTERNAT:ONAL CORRESPONDENCE SCHOOLS
Box 5346, SCRANTON, PA.

Expilain, without obllgaun me, how [ can quality for
the positlon, or in the subject, before which ! mark X.

ELECTRICAL EMGINEER SALESMANSHIP
Elecreic nghllng ADVERTISING MAN

Electric Car Runaing Window Trimmer
Show Card Wreitcr
Outdoor Sign Palnrer
RAILROADER

Electric Wiring
Pructical Telephoay
Telegroph Expert

| |MECH ANICAL ENGINEER
|Mcchanical Oraltsman
Maochine Shop Practice
Gas Engincer
CIVIL BMCIMEER
Sureveying and \inpp]‘]l
MINE FOUEM'S OR F N
I Metallarghit or 'rospectar
L STATIONANY ENGINEER
LI Muarine F nglnﬂ't
[ ARCHIT
(‘umraﬂor and Bulldcr
Archibteetursl iiraliamac
[ Concecie Bullder
Struciural Enginecr
l LUMBING ANV HEATING
I Sheet Meral Worker
fleneyicst EXGINEER

I Name

ILLUSTRATOR
DESIGNER
BOOKRKEEPER
Stenographer and Typlit
Ceret. Pub. Accountont
i< Rsilway Accountaot

jm S Commercial Law
GOOD ENGLISH

?- Teach
L {rmmon Senool Sobleets
CIVIL SERVICE
| Railway Madl Clerk
[ AGRICUL'TURE
Testlle Overseer ar Rnpl.
Navigaror L spanba
Foalie? Ratslog [ | viermen

é‘ ACTOMOHILAN [T Freact
sute Hepslriog [} liallas

Occupation
t 4& Employer.

Street
and No..

Cny

Swate___

1f pame of Course you want Is not 1n thle lisg, write 3t belaw,
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Electric Light _,
for Your Hosxe

Tha Uni-Lectri¢ i3 a domplete electrie
service statioo inhome aize. Geovrates
standard 110-volt direct current. Big ca-
pacity-—operates ope ta 60 iights, electric
motors up tol h, p., eleetrie irons, electrie
heaters, vacoum cleaners, force pumps,
churns, separators, washing machines, ete.--
24 houra o day, ever¥day in the year if yoo 1
wish. Uses atandard lamps nnd 6xtures.

No Belts—No Batteries

Our patented. higb-speed. rotary eleeve valve encine
operates the madern, hugh-speed gencrntor with euch
®noothness thet all mecrssity for storske bstterles (s
elimloated. Thus the renewanl of batteries snd battery
op-keep cost Is entirely done awar with. Outfit comes o
one smali compact unit, ready for quick ({natallation.
Slmpte, depenlable and economical. The enlira outfit
gusranteed {or five Years, Write today for foee copy of
oar pew catalog oo farm lighting placts,

\  Waterman Motor Company
112 Mt. Elliott Ave. Detroit, Mich.

The oriy home siza
lohting plant that

012 |
({11l

‘10
)

\ Jewel Eigia, Waltham, Howard,
or sUy watch yoo wens, eend for

) '[FREE CATALOG

4’. 06 pegee of wouderful velues, dia.

monda, wetches, 7iugs., Jowelry. up.
to-géste dezigns, Bay the Were Way,
you will never mise the money. Get
posted. write todey,

ALFRED WARE CO., Dept, 705

5t Loais, Mo,

Turos night into day.
300 candle power.
Carry 88 o lantern; ose
anywherc as a lamp. Weather proo!. For
boosc, barn, garage, camp and arocond the
farm. Write for big, free offer. Spsctal
opportunity fo farmers, stockmen una
motorists. Agents make big money.
Write tonlght for new 1917 offer.
ACORN BRASS MFO. €0 2Uri-Lite 0g., Chiwage

$10 and Up  All Makes Save $25 to $50

) 5n rebuilt at the factory by the well-
EX  known “Young Process.” Sold for low
cash—installment or rent Rental
applics on purchase price. Write for
jull details and guarantee. Free tral.

TYPEWRITERS

Young Typewriter Co., Dept. 176, Chicago

ELECTRICITY

1 can teach you by practical work the Electrical
profession in your own home. Short time cequired
and casy payments. MATERJAL and TOOLS
FREI Write me to day for free book on Electricity.

L. L. COOKE, Dept 21
439 Casa Street CHICAGO, 1LL.

00 2and You Get This
4; s2'—"’— Supg_rb Cornet
An astoundior al!i‘.’r', ¥ the batance gt

-
the rate of lic & ree tnas before
yobd decido

. o<’

a to buy,

WURLIIZER £REE Band Catalog!

I g;d us w g an ddreas.

o g lmm:nh are mbhown, m

Free Carrying Case privuTot--glg- r:!.-'err‘-:’:‘.uc‘:'o‘nlrw;u ::.I:::;
i b | anca te 1 N

Toimie heer Plated | the U " Writs tday

the 1}, S. Gov 8
cornet, wenuine £ RUDOLPW WIRLITIER CO.
pite Lrdey chl,

T4aS
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EDDY CURRENTS.
(Continued froem puge 21)

as one of the fleet when the war had
broken out. 1 tried to ask him questions,
but he was as clammy as Parker and [
could get nothing out of himn.

\V'hat was behind that locked steel door?
Was the mecans of destroying the eneny’s
ships conccaled there? \Vhat was this
curious torpedoless means? 1 wanted to
ask Parker, but pride and shamme at my
own stupidity held me back. So I won-
gercd and pondered and puzzled all that
ay.

Thought of the affair was dispelled when
about sundown the Ilookout sighted an
enemy aeroplane dead ahead and some dis-
tance aloft. \We immediately sank to the
awash condition and then as the ylane
grew near, we submerged with only onr
periscope showing. Tlhis we drew in as
we noted that the aeroplane sighted us
and swooped down for a look, We ran
submerged for a half hour or so and then
cautiously poked up our periscope.

There was a sudden cry of warning from
the man at the instrument and we dove
again. There had been an enemy torpedo
boat destroper near, and even in the dusk
it was not safe to come up when any of
these craft were about. \We had been
sighted we knew, for its searchlights made
the water dunly translucent above wus.
But we submerged helow the light and ran
still east by north.

It was just after this that 1 noticed that
DBilly came to the feeler case. I heard
him give directions that the snall alterna-
tor which supplied the coil with current,
should be started. Then he worked the two
control wheels, and by glancing over his
shoulder at the dials 1T saw that he was
sweeping the coil from side to side, aud
frequently changing its inclination. By
this means he was throwing out an arm
of magnetic force which would indicate the
position of any enemy ship within ten
thousand yards.

“Hunting for fish?” I asked.

*Yes, I'm feeling for them,” he an-
swered, watching the angle ot the hari-
zontal gage, and then turning to me with
a twinkle in his eve. “Have you solved

it yet?” .
“No, | haven't,” 1 admitted.
“You watch tonight then,” he said.

“We're about dne to be in the enemy’s
fleet and we ouglt to have some experience
at least.”

The light on the case before himn flashed
suddenly red. and the dial necdle marking
distance juinped up to ciglit thousand and
stopt there. He turned and held the hori-

zontal control whecl stationary a mo-
ment, s
“We're in them now,” lie said. “There's

the first one.”

There followed a mnost wonderful piece
of manenvering. lle turned the coil until
he was sure of the position of the enemy,
and then changed the course of our hoat
to correspond to his. Slowly we worked
around, the fittle coil giving us the posi-
tion of our foe with its unerring wmagnetic
touch.

In half an hour we were making twenty-
two knots west by south and running thirty
feet under. The enemy was off to star-
board according to our indicator.

“He must be a battleship, Twenty-two
is too slow for anything else,” Billy said.

1 agreed and a moment later, with a
final assnrance that our courses were
paraltel, Billy turned to a locked case be-
side the feeler box. I glanced at the dial.
The enemy was just 1430 yards away ac-
cording to our readings.

Rilly was opening the case which looked
exactly similar to the feeler. but lacked
the lamp and distance dial and had only
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two control wheels.
electric  pushbutton
could not understand,

He twisted the control wheels for a
moment until the dials read the same as
those of the feeler. Then he called down
the speaking tube.

“Start the alternator.”

“Yes, sir,” came back Dickenson’s reply.

I -heard faintly above the other ma-
chinery the starting crescendo of a turbine.

“Here gocs for a trial,” Billy said.

[ watched him, and with a final glance
to wmake sure that both dials corresponded,
he deprest the button. The machine for-
ward, the alternator, 1 thought, dipt sev-
eral notes in its hwin and then rallied. The
button was down for four or five minutes
and then he let it up and gave the com-
mand to stop the alternator.

What had he done? Had this deprest
button let loose some inysterious new force.
some wonderful ray, some hitherto un-
discovered etherial vibrations which could
travel through water and destroy the enemy
ship alongside us? \Vhat had he done when
he prest that button? | wanted to ask
him, but again pride and chagrin stopt
me.

Instead 1 went to my instruments, think-
ing that I might pick up some of the
enemy’s talk and hear something worth
knowing. To this purpose I juggled my
tuner knobs, getting many and rapidly
changing combinations with the shding
contacts.

It was while doing this that | heard a
sudden loud buzz in the receiver. I keld
the adjustment there a moment and heard
scveral letters, apparently forming a for-
eign word, Theun 1 listened while a mes-
sage in the enemy's tongue was spelled
off loudly into my receiver. 1 wrote it
down as it came. When it had stopt and
I had translated it, | had before me the
following :

“The fire in the forward port compart-
ment, No. 7, i1s in the oil tanks and 1s so
hot that it has melted out a section of the
hull plates. We have a heavy list to port,
bmk are not in mmediate danger. Good
Tuck.

Under it was a small
whose {unction [

“Captain Von Heissburg,
“The Stoitzenfels.”

That looked as if there was trouble in
one of the enemy’s ships. [ showed the
message to Billy.

He read it over twice and then glancer
up with a gratified light in his face.

“Pretty good, but not quite enough,” he
said. “Have to use more next time |
guess,” and he turned away ta the feeler
case.

I could make nothing of this remark
and did not try to. | was too busy watch-
ing him again.

Once more he was sweeping wiith the
feeler. We were bearing off to the sonth
and running slowly. Again the light
flashed and he twisted controls and helm
until we ran parallel with the enemy. 43
yards away and off his starboard side.
Once agam we were thirty feet under and
running at twenty-two knots, which seemed
to he the speed of the fleet. As before
Billy twisted the controls on the other and
un-named case nntil the dials read the same
as the f{eeler. Once again he called the
order to start the alternator. The hum of
the machine sounded and as before the
button was prest. | timed it now and
fonnd that it was held down six and a
half minutes.

Then we sheered off to the south, slow-
ing up and letting the enemy pass ahead
of us.

I watched again in iutense but unsatis-
fied curiosity while Billy twisted and
and torned the little wheels and after ‘our
boat came parallel to the enemy, prest the
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button after having the alternator started.

IFourteen more times it happencd that
night, while we mancuvered and changed
our gourse to get into position. 1 did not
pet a chance to ask him thut night. He
was busy and the gratified hght was too
strong in his face, and | knew from all
=igns that ! would only encountcr more
BLASING,

So | stood by and watched and wondered
what mysterious f{orce was Dbeing loosed
when he prest that button. Was it unen-
wified wircless waves? [ listened at wmy
recelvers once to tnake sure of this theory,
lut heard nothing. So 1 gave it up and
watched and waited to let him tell me in
fiis own way at his own time.

The next morning we had cruised for
iwa hours without catching anything in the
imeshes of our magnetic net and Billy was
ubinit to give the order to coine to the sur-
race when we picked up something off our
jrt bow. We slowed down to fall in with
it, since it seemed to be running slower
than we. After a few moments we found
ihat it was stationary. We ran around it
three times and then running several hun-
ilred yards away from 1t, Billy gave the
ariler 0 come up cautiously.

The rising periscope fasht the picture,
the scepe that was there, spread on the
waler fn the early morning lighl 1 saw
i1 ower lilly's shoulder in the mirror.

It was a proud battleship, or had been,
now  leanmme  far over to port and sur-
roaernded by a bevy of small boats filled to
averfloving with men. The great guns
were pointing wryly skyward, and gave it a
rifliculously helpless air as 1t lay there,
ralling heavily in the swell of the <ca.

"Its the Stoltzenfels,” Billy said, look-
ing intently into the mirror.,

Then I remembered the message from
her captain which 1 had overheard last
night. |1 was about to mention this when
I zaw that the men in the boats had
sighted us and were now pointing to us
amil signaline to the battleship. One of
the pgoeat turrets swung about drunkenly
and then we dove. We ran under the ship
P.rnl her hinats and then away to the west.

“Ler them go. They can't hurt anything
with thai leaky tub.  That's the one we
|.“-:|:||'.*r'|:|:.rr|tcd on and didn't give enough
" Billy said.

Wc ran that morning with our periscope
and Lreather pipes out of water, but ready
1o sink unseen 1f necessary. We saw noth-
ing of the enemy, but about nine o'clock
while a1 the reccivers | caught this mes-
SAQE

“Captain Rollins, U.S.N, Aviation Corps.
ffave sighted much wreckage and hun-
dicds of cnemy boats flled with men. Also
life raftz and other floating objects with
men clinging to them. Sighted the Stolt-
zenfels Itqkmg badly, and with many boats.
Caught glimpse of few transports. but kept
away by destroyers. Send cruisers and de-
trovers out at once. Battleships seem
Teast, Licutenant I*letcher, Aviation Corps
o7

This 1 knew came from the wireless of
nne of our big scoutplanes which had been
sent out to watch the movements of the
cnemy fleet.

I showed it to Billy Parker. He read
it and his face lit with satisfaction in spite
af the fatigue of the slcepless night.

“Good,” he shouted, we got them all
right, didn't we? \We got'em, the country's
saved, we got'em!! We got'em!!!”

Hec capered about in the mess room, in
a manner quite unbecoming for an officer
and a man of his years.

“But how did you do it?” 1 begged. fol-
lowing him about in his jovous antics, and
daring to broach this subject again in the
face of his good humos.
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MULTI-AUDI-FONE

SPECIAL

We have just placed on the
market a new loose coupler built
of mahogany]with all metal parts

NOTICE

Multi-Audi-Fone.......$ 18.00
Two Step M. A. F..... 75.00
Short Wave Regenera-

highly polished nickel plate. tive Attachment..... 22.50
New in design and wonderful Multi-Form Receiver. .. 100.00
in efhciency. Detectorphone. ... . .. .. 35.00

Fixed Condenser....... 1.00
M. A. F. Dectector..... 3.00
M. A. F. Loading Coil. 2.00

Made in two sizes.

Type " AD™ 150 to 3000 Meters § 6,50
Type * AU” 4000 to 15000 Melers $12.00

MULTI-AUDI-FONE

275 Morris Ave. Elizabeth, N. J.

Send 2c. for Circular

UNIVERSAL ELECTRIC MOTORS

OPERATING ON A. C. OR D. C.—130 TO 130 VOLTS
1/40 TO 1/8 H. P. CATALOGUE FREE

“3g THIS MOTOR $6.00

P, R.P.
1/20H GOOO R.P. M Complete with

Heing Used Successtully for Grinding, Polishing, Priv- Pulley
ing 2mall Muchinery. Sewing Machines, Fana. Wirelesa Epark

TYPE AK Gaps, Electric Fountalns, Check Endorsers, Humidors, Valve :"'"':7 '";"h" :
6 o o Grindera, lectric Halr (lippers and numerous other appliances. t:uclk‘s ee
$ s A MOTOR OF UNIVERSAL APPLICATION Cord end Mug

Base Pulley and Chucks Easily Detached

RACINE ELECTRIC SALES CO.

304 South Dearborn Street CHICAGO, ILL.

IF Your DrAterR CANNOT
SuppLY You, ORDER
From Us DIRECT.

W WIRELESS
CCREIUA.  TRANSFORMERS
areenabling many amateurs to cover 760

to 900 miles and come in strong white
complving with all government regula-
tions.

Let us tell you how you can do purt of the
work sourself and gel one of these excellent
transformers at a remarkably low cost.

WARREN
OHIO

Write Dept, EE

Use Bunnell Apparatus

Best and

mostdur-
able. Up-to-
date dealers
have them
in stock.

Qur Catalor
Jol illustrates
and describes
about 3N ar-
;.irlcs of wire-
css Apparatus
aswellasother J. H. BUNNELL & CO'S
No. 5804 Jme Crystal Deleclor Holder appliances. .

On Dark Porceluin Bave . $1.20 Send 2c stamp Radio Dept.

On Handsome Composition Base . . 1.50 forit.to 32 Park Place

No. 8654 Dandy 21 Plate Variable
Condcnser $3.90

New York
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po ¥ou Audion Requirements?

Look Over This List., Then Send Us Your Order
PEERLES? SILENT SWITCH—This is sotoething
new, a coutrolling device for the audion “B'' batlery.
it Is far superior to any potentiometer, in 1hat It
does not wear out or sbort cirenit the batteries.  Silent
in operatlon. moulded In pure formica. silver plate
used thruopt. Complete with knob, lever, aod packed
fo a neat box, amd sent ire{:aid for §1.50
INTERIOR CONTROLLED RHEOSTATS for use on
eahinets where kuob nod poioter only are visibie, «om-
plete for. .. d $i.496
5 VOLT "' baltery smodard‘ make, .. ... 2.35
COMPLETE AUDION SET MOUNTED ON
GENINE FORMCA, with **B" battery aad huib,
great bargain, nnly. ..., . s e Lo c.. . 311,50
SPECIAL AUDION GRID CONDENSER. Exact
capacity .. .. hccnaopo o OB o B o oo oe 0o oo 0 gg 4Sc
AUTHORIZED AGENTS FOR: "Paragon Short
Wayve Set,” "Tigersmman Detecto-Amplifier,”” Moor-
head Tuhes. Double lilament audion tubes, ¢acb ofc
separately tested, €arcfully Dacked. fully guarantecd or
maney dback. Sint prepala tor $5.00. This is positicely,
the most sensitive Tactum ealec on the market!  Order Mow
belore you lorget it
Send 10c for our catalogue which cootains:

Audion

cabinets. rotary wape, rotary quenched gaps, detectors. oll
immersed cumdensera. amplifiers. and bIgEest Assartment
pf parts on the market
transformers

Mid-West Wireless BMig. & Sply, Company, Maitoan, illinais

Osclllatiop and Thordarsan

I ml,?,% GE S

i45 ILLUSTRATIONS

e

ELECTRICITY!

ERE'S just the book on

Electricity that you need
to answer your many ques-
tions—to solve your knotty
problems, to teach you new kinks, 1o,
be your memory for tables, rules,
formulas and olher Electrical and
| Mechanieal facts that some people iry
to carry in their beads—and fail.

With this “Little Giant” I. C. 8. Elec-
| trical Engineer’'s Handhook in your
pockel, tool chest. on yonr work
ll bench,drawing table or desk, an hour
T or a day need not be lost “digging
up” some forroiten rule, some nnfamiliar fael;
yow'll just turn 1o ibe very complete index and
gel it Yin a jiffy.”” Just a few of Lhe subjects
treated are:

Electricity and Magnetism ; Elcctrical Symboels;
Batteries; Circuits; Magnets; Dircect and Al-
ternating Currents; Dynemos and Motors;
Belts; Shafting: Electroplating; Electrical
Measurements; Meters; Arc and Incandes-
cent Lamps; Mcreury Arc Rectifiers; Trans-
formers; Insulation; Electric Cars; Single and
Multiple.Unit Control: Traasmission; Rail
clding: Tablesof Wires—Sizes, Capacities,
etc.,—Mathemalical Rules, Formulas, Sym-
bols; Tables of Constants, Equivalents, Roots.
Powers, Reciprocets, Arcas, Weights and
Measures; Chemistry; Properties of Metals;
Principles of Mechanics: First Aid. etc.

The Electrical Engineer’s Handbook is one of 22
I. C. S. Handbooks covering 22 Tecbnical, Scien-
tfic and Commercial subjects, all crowded with
value. They have the contents of a full-size hook
condensed inlo pockel-size ready to go with you
anywhere and be at your instanl command.
They are substantially bound in cloth, red edges,
zoldleaf stampinr, printed from new, clear, read-
able type on good guality bock paper. Thereis
an illustration al every point where a picture
will help. tundreds of thousands have been
sold on a moincy-back guarantee of satisfaction.

The reguler price is $1.25, but for a LIMITED
TIME yon can buy the ones you want, post-
paid, delivery guarantecd, for only 50 cents.

You Run No Risk! Money Bock if Desired!

International Correspondence Schools
Box 53 44 ,Scranton, Pa.

— = e = s s = TCAR OUT HERE = o e o s -

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 534 4 SCRANTON, PA.

lencloses ____________ for which send me posipald the
Handbuoks marked X, at 50c. each. 1 may return any or all
and get my money back within ten days [rom receipt:
Electrical Engineer's Advertlser's
Teleph.and Teleg. Enrisaer's Business Man's

l Mechanic's Bookkecper's
Steam Fagineer's Steoo. and Lorrcspondent’s
l Westinghouse Alr Brake Salesman's
Civil Enginecr's Window Trimmes’a
| Coul Minet's Conon Teatile Worker's
Cancrete Enginecr’s Farmer's
| Buildini Teades Poultrymon's
Plumbers nad Finer's Muariner’s
I Chemist'a : L Auvtomoblie
| Name — —_
| Streel
I and No. e — —
1 Slate

Cny___

“You poor stupid blockhiead” The
laughed, slapping me on the back, “don't
you sce yet:s”

“No, | don't see at all,” 1 admitted.

“let me tell you so you can wircless the
whole thing back to the papers. You
understand how that feeler works?”

“Yes, perfcctly,” [ said.

“Well, up on the bow we have a big coil
just like that, mounted on a universal joint
so it can be raised or lowered or swung
around at any angle in the vertical or hori-
zontal, except directly back. That coil takes
about two thousand kilowatts of current
which is supplied to it by a big alternator
put in the oid torpedo room forward.”

Ile paused.

“Well?” T demanded.

“Don’t you see now?” he asked.

*No, | don't. go on,” 1 commanded.

*Ol, man, you haven't a bit of imagina-
tion,” he groaned.

“Well, we can swing this coil around
and send a current thru it,” he went on.
“If an cnemy ship comes within one hun-
dred yards of us. the same thing will hap-
pen that happens iu an induction furnace,
Ve can send enongh cddy currents thru
liis hall to mclt ont a whole scction of the
plates. Now do you understand?”

But I was at the key, pounding out the
message.

COMBATING THE TORPEDO.
(Continued from page I1)

hand on Dectonator switch No. 1, he calm-
ly waits. \When the hostile torpedo is but
ten fect distant from motor torpedo No. 1,
he throws the swiich. Tlhere is a terrific
explosion and a huge column of water is
thrown up several hundred feet into the air.
Motor torpedo No. 1 has vanished, so has
the enemy torpedo. The ship for the time
being is safe. Instantly the crew has low-
ercd away a new motor torpedo to take
the place of the one just destroyed and
long before it touches the water it has been
electrically connected to the control board.
But this would be necessary only for a
large ship with a very valuable cargo. -\
small steamner would have enough torpedoes
left to copc with the enemy. By this time,
too, enough time has elapsed for the ship
to alter its course and run in a zig-zag
line, making it very difficult for a subma-
rine commander to hit the fleeing vessel
with the next torpedo. But in case of
necessity the other motor torpedoes are
still “in the ring" to successfully grapple
with the encmy. Even where two torpe-
does are sent simultaneously against the
ship the scheme will work out satisfactori-
ly. In that case the operaior at the con-
trol-board simply has to work two rheo-
stats and two detonator switches instead of
one and given a level head and a good eye
for calculating distances and speeds, the
task is not such a very difficult one.

There are a number of firing positions
and schemes and while as a rule only one
motor torpedo would be used to destroy the
enemy torpedo, Fig. 1 shows how two mo-
tor torpedoes could be brought close to-
gether {see dotted lines of No, 1) to inter-
cept the deadly missile. In that case torpe-
does No. 1 and No. 2 would be freed si-
multaneously and leave little chance for the
enenty torpedo to €scape.

It is, however. not always absolutely
necessary to actually destroy the hostile
torpedo. Suppose that the submarine fires
fromm a close range, and suppose that the
selected motor torpedo cannot be speeded
up fast enough—even by overloading its
motor 100 pcr cent by raising its voltage
—to come closer to the enemy torpedo
than, say, thirty fecet. Even in such an
extreme case—tho quite possible in rough
weather—the control operator fircs his tor-

(Continued on page 70)
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—the ONLY kind Wanted and
BOUGHT by Manufacturers.

Send 8c. postage for new book of
Extraordinery Interest to Inventors.

R.S.& A.B.LACEY
63 Barrister Building, Washington, D. €

Inventions Wanted!

Manufacturers constantly writing us
for patents, List of Inwventions actually
requested nnd book “‘How to Obtain a Pat-
ent” gent free. Send roorh sketch for free
report regarding patentability, Special assist-
ance given our Cllents in selling patents.
Write for details of interest Lo every ioventor.

Chandlee & Chandlee, Paicat Allarneys
Est, 21 Years 950 F St, Washiogton, D, C.

PATENTS

THAT PROTECT_ AND PAY

Books and Advice Free

1t yon wapt to sell your palent, take it ont throuch

um{e. HIGHEST R}EFE?\ENCES. BES‘!P REr?SuUL'i‘nS)(
WATSON E. COLEMAN, Patent Lawyer
624 F. Street, N. W, Washington, D. C.

MONEY IN PATENTS

\Ve secure your patenlt or relumn our fee.
Send sketch or model for free search of Patent
Office Records and report on patentability.
Manufacturers are wrilingfor patents securedthroughus.
\Yrite for free book. “How to Secure Your Patent,” and List
of patents wanted. \Ve assist in selling your palent.
P. H PATTISON & CO. U. 5. Patent Attorneys
427 Barrister Bldg. Washington, D.C.

titine_for Datonta procor

. FREE: 72-pare guide boaok,
°8) fal Patents'’; *"Stepping Stohes’ (containing hondreds
of inventions wanted.): and “'Patent Promotion.'* {tella how to
aell your rightn; cbisf causce of failure, etc.) Send for them.
Free manufactaring facilities. Advice frec.

RICHARD B. OWEM, 164 Owen B!dg., Washinglon, 0. C.

£ ) [ Get Bp-to-date 1 NoVSE Win,

10! Save TmE, MoaNEY-

ec rlclans 1.ABOR and M ATERIAL bY Using

aur 98 GexUINE BLUE PrinT

- WINGS. contaibing all the

latest dibgrama and eonnections known in beuse wiring---eve
and connection up-to-the-minyte as naed by first class electricians fur
witing BELLS, BURGLAR ALARM S, LIGHTS, ANNUNCIATORS, FIRE LARMS
and ELECTRIC GAS LIGHTING. These drawings are bound in the form of
a flexible book (9 x 12| for convenience in psing on the job. Send for
them, and if they don’t make yoo more efficient s & wireman and aave

you many times their eos! 83 a conbtractor, return them and money
will be refund

--you ean't afford to be without them. ONE DOLLAR
post paid.

PATENT SPECIALTY COMPANY
462 Sanchez Strect Son Francisco, Cal-

SMALL ENGINES

3 Perfected Gasoline Engines—!4, | and
14 h.p.—for Farm and Shop use. Price
$19.50and up. Also
WASHING MACHINES
We ship on rilal. Send lor Bookiel and Specle) Oiler
Siev.erkrup_p Engine Co., 3401 I91h Street
Racine, Wis. Starter for Ford Cars

THE MIDGET SLIDE RULE

will add, subtraet. multiply, divide,
solve problema involving gren and uo-
even yopts and powers. Jt will also
xive the Locarithma of numbets an
the Sines, Ooaimes, Tanzcnta and 0o
tanxcnta of all anglea. )

1ts operation 8 very simple and with
thia instrument yne can auickly nolvo
any mathematical problem, Thia eli
rule 1s made of woad and metal énd it
in adapted forshap work na well as
offico uEe. )

Sige 31.4 x 21.41n.  Price, with
Inatructions, 76¢. Your meory tack
i you aro not satisfied. GILSON
SLIDE RULE CO., Nils, Mich,

Learn Watchwork, Jewelrywork and

. A fine trade commanding a good sal-
Engravmg. arv, and your services are always in
demand. Address HOROLOGICAL Department,

Bradley Institute, Peoria, 11., for our latest catalog
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‘In this Department we publish such mutter as is of interest to inventors and
particularly to those who ure in doubt us te certain Patent Phases.
ciannot
here for the benefit of all readers.
thought to be of importance, we make it a rule not to divulge details, in order to HEGIANEHE S
protect the inventor as far as it is possible to do so.

Should advice be desired by muiiil a nominal charge of $1.00 is made for each
Sketches and descriptions must be clear and explicit.

quiries addrest to *‘Patent Advice'
Such inquiries are publisht

question.
sheet should be written on.
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Regular in-
be answered by mail free of charge.
If the idea is

BOOK=BULLETINS &ADVICE
ATTORNEYS

IANCAGTE ﬁfﬁ?&mme

255 OURAY BLD'G, WASHINGTON, D. C.

Only one side of |

—_—

SAFETY-FIRST OIL CAN.

(144.) John Brent Marshall, Cincinnati,
Oliio, submits drawing and description of a,
what he ealls, safety-hrst oil can, and wants
to know if it can be patented.

Ans. The idea as submitted contains
nothing new to our mind and we are quite
positive that no patent ean he obtained on it,

LIGHT DIMMER.

(145.) Arthur Norris, Defiance, Ohio. has
submitted a light dimmer which acts on the
principle based upon the rotary potentiome-
ter, the idea being to place a high resistance
between supply wires and the light.

Ans. This {s a very good idea and we
are quite certain that the device can be pat-
ented. \VWe have never seen anything like
it on the market and previding the device
can be made cheap enough and incorporated
in a lamp socket, there should exist a good
demand for same. \We would advise our
correspondent to get in touch with a patent
attorngy at oncc,

SPARK PLUG.

{146.) Clarence Melotz, Florence, Neb.,
submits what he calls a sootproof spark
plug. The arrangement is such that the
spark is supposed to keep a small cup from
carrying carbon. Our advice is asked.

Ans. There does not seem to be anything
new contained in this and at the present
time there is a very similar spark plug on
the market under the trade name of the
“Soot-proof” spark plug.

PROPELLER.

(147.)) Alison J. Kurth, Colorade Springs,
Col.,, encloses sketch and description of a
Droneller for motor-driven boats. Instead
of using a propeller, a certain perforated
dise is used and our correspondent would
like 10 know if we advise him to have it
patented.

Ans. While this propeller no doubt works,
it is impossible to determine its eﬁ‘icnenc;
wnthout actually testing it out. in practice.
It is very doubtful to our mind, however, if
this propeller should be more efhcient than
the rcgular one. In the absence of actual
tests. we would not like to finally commit
ourselves and advise our correspondent to
try out the device in practice before apply-
ing for patent.

AUTOMATIC VOICE RECORDER.

{148.) Joseph Prochaska. Chicago, IIL.
suhmits to us drawings and specifications
of a novel idea, particularly for unse by
physicians whereby it is possihle for 2
patient to call up the doctor while he is
not at home and instead of the doctor
answering. the phonograph docs this for
him, all autematically, telling the patient
where the doctor can be located or when
he will return.

Ans. The device is well worked out and
while there .does not exist an urgent de-
mand for this invention. there is no donht
quite a numher of people who would he

interested in owning such an apparatus. We
think a patent might be obtained upon the

Don't Lose Your Rights

We publish forme rmcd “Evidence of Con-

mechanical features embodied in this device, f,fﬂd_o.?. R e ':,,‘;‘,,’,"1' o
“PERPETUAL MOTION.” d. ¢
(149) PCI’C)’ Muirhead, Day“m» Wash,, and secure le pl:ums and trade-ma ;or:

submits a scheme of “~Perpetual Motion™ in
which is utilized a Radiometer which as
1s known, works by light striking it, IHe
wants our opinion of this scheme.

Ans. There is no such thing as “Per-
petual Motion” and by using a Radiometer,
this rule is no exception, for the simple
reason that the Radiometer employs light
which is a form of energy, and for this
reason the scheme cannot be termed "Per-
petual Motion™ and no patent could be ob-
tained on the idca.

WINDOW ATTRACTION.

(150.) L. E. Summerton, Maryville.
Tenn., has submitted to us a window at-
traction and he v.ould like to know if it is
worth while patenting. Also if there is
a ready sale for such a device. The idea
consists of an electrical arrangement where-
by a small artificial bird acts as a wood- b wdel ey
pecker. pecking against a piece of wood Pe L
every few seconds. £

Ans. This is a very good idea and by
elaborating it a little more, we are quite
certain there would be a g,ood market for
a thing of this sort. Py using a plurality
of bhirds, a-very interesting window attrac- Talbert & Parker, Palen] Lawyets,
tion would be had. 4287 Malbert Bldg., Washington,D.C.

WAVE MOTOR, R — 3

(151.) C. Mattison, Oakland, Calif., sub-
mits drawing and description of a wave
motor to be used in the ocean 1o utilize
the power of the waves. He wants to
know what we think of it and whether it
is practical.

Ans. There is nothing new contained
in the idea, which is not a gond wayv of
solving the problem. The frst requisite
necessary for a good wave motor is that
it must auntomatieally adjust itself to the
various water levels as the tide rises or
falls. Such an idea was shown in our
February issue from which it will he read-
ilv seen that the deviee will nf necessity | |
have to be somewhat complicated for best 1

reasonable terms. Personal service assured by our
Service Guarantee Contract. References:
2nd Nawonal Bank, Washingtor, The John P.
Roth Packing Co.. (..nrmnzu

SIMPLY MAIL COUPON
LANCASTER & ALLWINE, 2. -a.- Ouray Bldc..Washinglon, I1.C.
Send me free book * lmentlonf-—Palenlmg and
Promoting,”” Bullmn: of Improvements Wanted

and blank form "Evidence of Conception.™

PATENTS

Send Sketch or Model of Youe Inventlon for
Free Oplnion as 1o Patentabllity

Our Certificate of Patentabitisy is Ev
idence of Conceptionof your invention
and m g prove valuable 1o you. Our
Credit System enables you 1o file your
application for Patent and proceed
Every case receives
ersonal attention of one or both mem-
crs of the firm.

Patenis we securc adyertised
at our expense in Popular
Saence Monthly.
Write laday for Free cooy of 104-page-boox
*'How 10 0btain a Patenl and Whal to Invenl™

R. MORGAN ELLIOTT & CoO.
PATENT ATTORNEYS
MECHANICAL, ELEETRICAL & CHEMICAL EXPERTS
716-724 WOOODWARD BUILDING
WASHINGTON. D, C.

results.

PATENTS WANTE Write for List of Patent Buyvers who

desire to purchase patents and What

To Tnvent with valuable list of Inventions \Wanted. $1.000,000 ¢t prizes offered for in-

ventions, Send model or sketch for Iree Opinion as to patentability. \Ve have a

Special Department devoted to Flectncal Inventions and are in a position to assist
and advise inventors in this field in the development of their inventions.

MODERATE FEES--WE ASSIST INVENTORS TO SELL THEIR PATENTS
Write To-Day for our Five Books scnt free to any address. (Sce attached coupon:)

I ——— T 11 R e

1 VICTOR J. EVANS & CO., Patent Attorneysl

| NEW YORK OFFICES: 1$o-to1 Broadway PHILADELPHIA OFFICES: 1429 Chestnut St

i Main Offices: 779 9th Street, N. W., WASHINGTON, D. C.
GENTLEMEN: Please send me FREE OF CHARGE your FIVE DBooks as per offer.

! NAME i tientnernrecnnissassosssesnssasoansnes ADDEESS o.iieicnivrororonancenrsranscnnes -

You benefit by mentioning The Electrical Experimenter”

t-hen writsing to odivertisers
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We Will
Send this
Book

trades.

in old ones.

T

To any tool user who
writes us, we will send
free a copy of our 432-
page book showing over
1500 Good Tools for all
You need it to
keep posted on the new
tools, and improvements

Werite for it now
GOODELL-PRATT CompaNy

GREENFIELD
MASS,U.S.A

Commercial and Marine

operators in great demand. Good op-
portunity fer you in well paid pleasant

profession.

Highland Park Course
Very Thoro

We teach how to build. install ana

maintain wireless stations,

We also

offer atrong practical courses in Elec-

trical Engineering.

Write today for free ”" Get There’ baoklet
HIGHLAND PARK COLLEGE

291 H. P. Sta.

Dea Moinea, lowa

REE

Send for large
Catalogue of
Practical Mechanical Books

Best Baoks jor Electri-
cians, Telephnne Men.
Matian Picture Opera-

Mecn, Motormen, Drafts-
men. Automobile
Mechanicians, Plumbers,
Carpenters, Builders,
Sign and Card Writers,
also Bookkeepers and
Civil Service Applicants,

Dept.6. 1006 Michigan Ave.
CHICACO

tora, Engineers, Railroad

FOR HOME STUDY

\:' —=—

N
| | AUTOMOBILE
2 | | STARTING ane
o (|7 LIGHTING
MANLY

F. J. DRAKE & CO. |

X

Sest Pastpaid for £1.00

THE ELECTRICAL EXPERIMENTER

COMBATING THE TORPEDO.
(Continued from paye 68)
pedo anvway. The result is such a terrific
as well as instant disturbance in the water
that the enemy torpedo will be certainly
deflected sufficiently from its original course
50 as to make it ineffective. .And after all,
this is what we want. For the enemy tor-

| *pedo once it is spent, sinks automatically,

because to leave it roam about the sea
would constitute as inuch danger to its
own submarine as to the attackt vessel.

All  the technical points have been
worked out satisfactorily and while the
basic tdea can and will be no doubt im-
proved upon. the reader can form his own
opinion as to the practicability and effect-
iveness of the scheme.

The main point in its favor is that each
torpedo can be built at a cost of less than
$1.000. For ten units this makes a cost of
less than $10000 for a ship of 600 iecet.
This is pretty cheap insurance, consider-
ing that the cargo alone on such a ship
nearty always is worth from three-quar-
ters to one million dollars and often con-
siderably more. The ship itself costs as
much again. Besides if the vessel is pro-
tected adequately, the maritine insurance
1s reduced largely and no big bonuses need
be paid to the crew, as is the case now.

The speed of the ship is not reduced by
the motor torpedoes either, as they run in-
dependently, nor is the power to operate
them very great. For ten torpedoes we
require but 100 to 130 horse-power—a
trifling amount for a 600-ioot steamer de-
veloping soine 20.000 to 30,000 horse-power.

Nor are the motor torpedoes used dur-
ing the eutire trip. Thus during a cloudy,
dark night, during a fog, or in a very heavy
sea there is no need for them, as a sub-
marine cannot successfully torpedo a ship
in such cases.

During these periods the motor torpe-
does are hoisted out of the water by mears
of their steel covered cables and are lashed
fast to the decks till needed.

As the torpedoes are fired by electricity,
there is little danger from an accidental
explosion, even if they should bump against
the side of the ship occasionally, for in-
stance during taunching or in a squall. The
distance of 50 feet of the motor torpedoes
from the mother ship is necessary, for if
they are exploded at a closer range than
30 feet they will damage the ship.

That the submarine commander sees the
brightly colored torpedoes does not matter
11 the least. For he will scon learn that
firing torpedoes at a ship thus protected
is a waste of time and material. And then
until something better is found, submarine
warfare, to a large extent, will sink into
a stalemate. And this is what we all desire.

A ship equipt with guns (to prevent the
subhmarine }rom using its own guns) and
equipt with motor-torpedoes as well stands
little chance of being sunk.

1t should be noted that our cover design
is not strictly correct. First. the motor-tor-
pedoes in practise run almost entirely sub-
wmerged, leaving only part of the mast ex-
posed. Secondly. the submarine is shown
very much too close to the ship. These
slight technically incorrect points weré nec-
cssary to bring out the idea from an ar-
tistic standpoint.

GLADSTONE AND THE TELE-
PHONE.

The mental fatigue which would follow
the introduction of the telephone was fore-
scen hy the late Mr. Gladstone, England's
grand old man. \Vhen he was asked by
Mr. Edison’s representative whether he
would like to have a telephone apparatus
set up in his house, he wrote on a post-
card: "Sir, my means of communication
from without inwards are already equal to
my needs and in excess of my desires.”

May, 1917

MAGNETISM PRODUCES RE-
MARKABLE PHOTOGRAPHS,

{Continucd from page 13)

like a hne of latitude, no mere arrange-
ment of the molecules of a magnet, can
account for the result. There must be
motion—curreuts of cther, for there is only
ether under the receiver,

A detailed examination of the articles
will strenghten this proof. The articles are
lettered somewhat in the order in which
the impression is made on the plate. Note
that at A, bnt little, if any, impression is
made on the plate—the currents could not
penetrate—while J and K hardly show at
alt because the currents past thru them
and affected the plate; and to pass thru
or to penetrate there must be motion—
currents. From A to K, it will be noted
that the effect on the plate grows gradually
stronger, showing that some are more pene-
tratabie than others and this degree o1
EfﬂﬂratiOn implies motion, Note that D,
2 and I’ are penetrated less than G, and
that G is penetrated irregularly, plainly
showiug the location of the acid pits on the
surface of the zinc. None of these efects
could be produced by light. Again, B and
C are iron weights with cavities in the bot-
toms and openings thru the sides of these
cavitics. The weights were placed on the
plates so that the cavities were downward.
Yet these cavities show plainly in the plate.
Light counld not produce this effect, for in
any event it would produce a shadow and
enough light could not enter the small open-
ing to effect the plate practically as much
as the extertor. But currents of ether iol-
lowing the lines of the iron, as is the well
known effect of iron in a magnetic field,
could and did produce this result. More-
over, careful measurements show that the
cavities are a little larger and the circum-
ferences of the weights as shown in the
plates are a little less, than in the weights
themselves, conforming to the well known
detlection or bending of lines in a magnetic
field by the presence of iron. But the
crowning proof is in H. Here is a wooden
button showing the grain of the wood. The
wood was penectrated more in some parts
than in others. Light could not produce
this effect for it could not penetrate the
wood and if it were supposedly possible tu
bring to bear light strong enough to penc-
trate the button, it would penetrate all
parts equally. The cracks and seams in
J and K are shown in the same manner but
in a less degrce. Here then is unques-
tionably penetration, and peffetration can
not possibly take place without motion.
\Who would now question the existence oi
currents about the magnet?

Furthermnore, here is incontestable proot
that the lincs of forec, lines of tension,
mere lines of direction do _not “emnerge
from” (without motion) the North pole of

the magnet, nor “pass 1o or enter’ (again
without motion), the South pole, The
effect, the penetration, the currents are
equal over hoth poles. These currents pass
into both poles alike. They do not pass
out from the poles for the plate is ahove
the poles, both poles, with the sensitive
side upward, and the objects are on the
sensitive side of the plate above the poles.
1f the cusrents were Dassing upward I[rom
cither pole, there would be no inipression
on the plate over that pole, for the current
would pass thru the sensitive film befare
reaching the objects. Instead, it shows
plainly that the currents past poleward
equalty over both poles, penetrated nore or
less the abjects on tne plate, affected the
sensitive plate mare or less according to

You benefit by menfioning “The Electrical Experimenter’” when writing to advertisers,
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the amount of -penetration, and then past
on to the magnet. \What then becomes of
them witl be shown later.

Still there are doubters. Could the re-
sult be due to stray light? Could it be
due 1o phosphorescence? To radio-activ-
ity? Could the same cesult be obtained
witliout the magnet? To arswer these 1
placed a plate over a wooden “U” under
the receiver, with the objects placed upon it
exactly as before and used exactly the same
precautions as in the first instance. At
the same time and in the same room, far
cnough away not to effect the plate nnder
the receiver, | placed a plate over the mag-
uet with several objects upon it, but with-
out a receiver, placed a light-tight hox over
this, and covered the whole with heavy
folds of black cioth, in this instance the
room was not opened for twenty-two days.
At the end of that time both plates were
developed with equal care under the same
conditions as in the first case. The plate
over the wooden support under the re-
ceiver was a perfect blank! There was no
impression on it. The result with the plate
over the magnet in the air is shown in
FFig. 4. In this A is a key, B and C are
pearl buttons, and D, E and ¥ are wooden
huttons. The grain of the wooden hut-
tons can be scen as in Fig. 3 showing that
the penctration is the same here but the
whole plate demonstrating that the result
is somewhat less clear, as might be ex-
pected, in the air than under a vacuum.
The difference in the penctration at D and
at E and I is accounted for by the fact
that E and F were almost directly over the
poles of the magnet while D was at one
side and the penetration was much greater
at E and [F—again proof of the currents
and of the effect of the magnet.

1 have also produced Magneto-graphs, as
I have chosen to call them, over an electro-
magnet and over a straight wire bearing a
current, but I have not as yet secured
clear results, owing to the difficulty of
maintaining a steady current for sufficient
tength of time.

SOURCES OF ELECTRICITY.
(Continued from page 12)

As might be suspected, the voltace pro-
duced by heating a single metallic couple,
such as the above, is very small, ana where
a greater potential is desired a large num-
ber of similar couples are mounted in as
compact a manner as possible, and all of
the junctions are heated simultancously
by gas or coal as shown iu Fig. & The
difference of potential for a bhismuth-anti-
mony couple is about 117 microvolts ior
cach degree Centigrade, when the junction
is heated above the rest of the circuit. The
total current produced by the massive com-
pound circular thermopile shown in Fig.
6 is BO volts and 3 ampres. which is suf-
ficient to light a number of incandescent
lamps.

Dynansic Electricity: The most success-
ful and practical source of electrical energy
as we know it today is the Dynamo. One of
these machines, whieh depends upon the
cutting of magnetic lines of force by a ro-
taling wire or inductor as it is called, is
shown in Fig. 7. [t was Faraday, who early
i the 19th cenmtury discovered that if a
circular copper disc be rotated Dbetween
the poles of a strong steel magnet or an
clectro-magnet, that there would be a cur-
rent produced, or rather induced in the
moving copper disc, due to the culiing of
magnetic lines of force. The current was
found to Row from the shaft supporting the
disc 10 the rim, or vice versa, according to
the direction of rotation. This current was
conducted away hy wires, having shiding
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The tool with 5

tion possible.

been specializing on  pipe-threading—steadily
working to reduee theose three clements.
result is the

the tool with the 5 hig features—
(1) Self-locking, adjustable dies;
(2) Self-centering guides, lever-
operated; (3) Dies open up after
cut (to lift off pipe without bhack-
ing up) and reset automatically to
size; (4) No loose bushings to lose
or mislay; (5) No small, breakable
parts. For all the facts in con-
densed form, ask for “The Bull-

HEN you thread pipe or conduit, do it
with the least labor, bother and complica-
For twenty-five years we have

‘ER

BULL-DOG DIE-STOCK "%

[}
[

Dog Tale.” P

The Oster Mfg.Co.

7L

big features—

The Bull-Dog [ine
includes 11 tools,
plain and ralchet
¢uch threading fram
4o 8 sizen of pipe
Every eivilized  nation
uacs Oster Tools. The
wlustration shows Iiull-
Dog No. 102, threading
riz sizes, 15" (o 134"

The

3
/

>
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Adidres:
2141 E. 61st St., Cleveland, Ohio Addrens. .
U.S. A, City. 3
Mokers of Oster Power-Driven Combination " .. - Slate
Threading Mochines i
Occupation . (?141)

LSmith & Hemenway Co., Inc., 107 Chambers St., New York City

A GENUINE “RED DEVIL” GLASS CUTTER FOR 10¢
FOR THE ELECTRICAL EXPERIMENTER'S TOOL KIT

The most usefut tool for making and repairing glass plates
for wireless condensers.
repairing picturc frames, windowpanes, ete.

Also a handy houschold toot for
I°rite for free Glass Cutter Booklet.

brush contacts, one of which was made to
bear against the shaft, while the other made
contact with the edge of the disc.

It was not long before the simple cop-
per disc gave way to the more nodern
armature, which contains a large number of
msulated copper wires and all of -which
cotls, in consequence, are caused o rotate
rapidly in the powerful field ef an electro-
magnet. These rotating coils are property
connected to a series of metal bars, assem-
bled in ring form and known as a conomau-
tatar, against which contact hrushes bear,
leading the current from the armature to
the electric apparatus, such as lamps, mo-
tors, etc. The dynamo is always to be
driven by some external prime mover, sucn
as a steam cngine, water wheel, erc. [n
the dynamo we have the conversion of
mechanical energy o electrical energy.

ELectricity FroM CoaAL: One of the
most successful forms of apparatus for
producing eclectricity direct from coal is
shown in Fig. 8. This particular type of
coal-electric cell is due to W. W. Jacques
Here we have a carbon cylinder immnersed
in a fused caustic soda bath; this is placed
in an iron vessel which also serves as the
other electrode of the cell. An air pump is
employed 10 blow a stream of air thru the
caustic soda by means of a perforated drum
under the carbon rod. By means of the
coal furnace the whole cell is maintained
at a temperature of 400°C. The air stream
has the effect of causing the carbon to ox-

You bencfit by mentioning “The Elcetricol Expersimentes” when teething o odverisers.
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tools attractively priced in our Odds and
Ends pamphlet which is mailed free on ru-
quest by

Montgomery & Co., Inc., 105 Fulton St., N. Y. Gty

TP Sead for catalog of our tools for
TOQOLS wood and metal. Also Mechanic's

: Handbook,
g MILLERS FALLS CO., Mitlers Falis, Mass,

WANTED—Railway Mail Clerks

COMMENCE $75 MONTH
Common education

INCREASE T0 5150 MONTH

sufficient.
Sure pav Franklin Ingtilute
ol Lafe job Depi. B304 Rochester, N. Y.
vilunaec. sire: Send me without charg:
essary, qoe rampla Rallway .\I‘ZII o(?lr:k")fx

) amiuation gquostiobs: [{at of otber
00 LI pald zorernment Jobs Dow enslly
obtafaable end free book describing them
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Complete Control
In Your Pedals

F’OR vick or gradual action—the Corbin
Duxﬁexl At any time, in any place—the
Corbin Duplex! On street and road. hill and
dale. wherever and whenever control is re-
quired. put your trust in the dead sure grip
of the famous

DUPLEX COASTER BRAKE

There is no qualification to this statement.
The Carbin Duplex has built ur its enviable
reputation and universal popularity on the
strength of its day-in-day-out dependable
service. i
You do not want any brake other than lhe_bcs!
brake on that bicycle of yours and there is no
need to experiment. The Corbin Duplex has
shown what it can do and what it has shown
has been sufficient to canvince the majority of
bicyclists that it is the most satisfactory brake
on the market.
sCorbin Control Means Safety Assured”
the old or new bicycle specify the Corbin
lgcz:plex. Sold and equipped by all dealers.

Catalog on request.

Corbin Screw Corporation
TheAmericon Flardware Corp., Successor
216 High Street, New Britain, Conn.
Branches: New Yark, Chicago, Philadelphia
Makers of Corbin-Brown Specdomcters

The

Convert Your Bicycle Into
a Motoreycle

~ _Motar fits any wheel. Rest,
1 Best bill cllmber.  More
STEFFEYS In use than all others. A fine
motgr for rnalng small Dynamoes, Lathes and
small shops. BMiotors only as luw as $16.95.

Steffey Mig. Co., 5025 W. Brown St., Phila, Pa.

MOTORCYCLES

and BICY CLES areut priees.
Bintles and twina $25 10 $100.
New Motoreveie Tires $3.
ﬁnomnhlllen’nre:sssc Ih!t'sl

= Motorcyele Nelta’ §5. Carbup=
handRicyelra 25, Tandemn#16, New Bierelcs st Fagiors Fhcssc "0’

Deplnger, The ’rice Culter, Rochester. New York

! idize to CO,, which mostly bubbles up thru
the caustic soda solution and escapes. This
cell gives about 1 volt EAM.F, The action
occurring in the production of electrical
energy is behieved to be partly voltaic and
thermo-eleciric. The cell has an efficiency
of ahout 8 per cent—compared 10 12 to 15
per cemt for modern steain boiler and en-
gine plants. and the cost of raw materials
to replenish it is said to be at least 34 times
that for a good steam engine. while the
residue or ash from such a battery would
possibly weigh 12 times that from a corre-
sponding steam plant,

Praxt ELectriciTy: It is not generally
known that certain plants exhibit pro-
nounced electrical activity, but such is the
case. Perhaps the strongest, that is in the
sense of electrical vibrations, is the sensi-
tive plant (\Wimosa pudica), shown in the
iltustration (Fig. 9). Others, such as iris,
nicotiana, nasturtiums and practically all
the mcat-eating plants. such as the “Venus
flv-trap” and the “sundew,” afford splen-
did examples for experimentation. If any
of these be placed “in connection with a
galvanometer by ineans of electrodes at-
tacht to leaves on different sides, and one
side of the plant be exposed to sunlight
while the other side is kept shaded, then
within froia three to ten seconds after ex-
posure to sunlight there will be a flow oi
electricity ifrom the lighted to the shaded
parts amounting to .005 to .02 volt. This
continues for about five minutes, when the
magnet begins to swing back and shows an
opposite current of considerable magnitude,
The manifestations are similar to those of
“teranized nerve.”

A better understanding of the electrical
qualities of plants will, no doubt, explain
many of the hitherto mysterious habits of
meat-eating plants. Especially will this be
true of such terrible and uncanny plant
monsters as the “‘devil's snare” of South
America and the mammoth Utricularia, or
fishing plant, which lures minnows and
stnall animals into its voracious mouth, and
suddenly, as if an electric button were se-
cretly prest, closes in upon its helpless
prey. In other words. it fishes with a net
electrically wired! Strange as it may sound
this plant safeguarded itself by means of
its elecirical currents ages before we used
the electric burglar alarm and door bell.
Were it not for this protection, the plant
could not live and hold its own in such an
aurial-infested region as it needs for its
fishing ground.

Axivmat EtecTriCiTY: Altho not so comn-
monly known, there are in the world severai
varieties of electric fishes and eels which
possess quite remarkable power. Several
species of these creatures inhabiting the
waters of certain parts of the earth possess
the power of producing more or less pow-
erful electric discharges. Physiologically.
the principal creatures of this class are the
Torpedo, the Gymnotus and the Silurus.
One of the most powerful electric fishes is
the Raia Torpedo or Electric Ray, of which
there are three species inhabiting the Mled-
iterranean and Atlantic. This particular
specimen is provided with an electric or-
gan on the back of its head. The organ
consists of laminae composed of polygonal
cells to the number of eight hundred or one
thousand, or even more, which is supplied
with four large bundle of nerve fibers. The
under surface of this fish is negatize: while
the upper surface is positive. With the
Gymnotus or Surinam eel, the eleciric or-
gan cxtends the whole length of the body
from tail to head. It has heen recorded by
Humboldt that a lively comnbat ensued be-
tween a number of electric eels and a herd
of wild horses, which were driven by the
natives unconsciously into the swamps in-
hahited by the Gymnotus. This particular
specimen of electric fish is said to he ahle
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for the boy who rides a 1917
Electrically Equipped
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Bicycle

Ridden wherever wheels are popular—
and that's everywhere this season—by
boys who believe in getting for their
money the most dependable construc-
tion, highest quality materials, greatest
strength, finest appearance, and month-
in-and-month-out service without the
least bit of trouble, And those things
hold good in every one of the eleven
models of the 1917 Indian Bicycle line,
for the Indian nameplate’s on ‘em alll

Indian Motocycle effect throughout—
Tank Battery Holder; Front Fork with
Quadruple Crown and Braced Members;
Indian Crank Hanger; motocycle type
Handlebars: big, comfortable Troxel
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Stand; Mud Guards: large Electric Light
with powerful Reflector, so necessary in
those states where the law requires that
bicycles be lighted —the finest and most
completely equipped Bicycle a boy cver
owned.
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826 State St. Springfield, Mass.
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tu give a most terrible shock, and proves a
most formiidable antagonist when it has
grown to its iull luu.,lh ol five to six feet.
In 1he Silurus shown in our IMig. 10, the
clectric current flows from head to tail.

It has been shown by several scientists
that nerve excitations and muscular con-
tractions of human beings are the seat of
slight clectrical currents.  FFor one thing
it has been shown that the beating of the
heart reaily creates rhythmical electro-mo-
tive force.

['noto-ELictrRiciTy: One of the most in-
teresting sources of electrical energy and
also one of the most direct methods of
production of electro-motive forces is found
m the photu-cleetric ecll. Simply explained
this remarkable device comurises nothing
more than two capper plates, one of which
1s perforated and blackened by oxidizing
i a gas flame, while the rear or sccond
plate 15 polished, and both oi wihich plates
are placed in a suitable tank containing a
salt-water solution. Omne side of the tank
which contains the copper plates is fitted
with a glass window and when sunlight,
or any other source of light, is allowed to
strike the cell, there is a difference of clec-
tric potential set up between the front and
rear copper plates. This particular cell as
developed by Mr. Theodore \W. Case, was
described extensively in an articic which
appeared in the September, 1916, number of
this journal. It was found possible with
some of these photo-electric cells to obtain
a voltage of cne-tenth and an amperage of
two-tenths; the ceil delivermg a steady
current as long as the light shown on it
It is of course possible to connect a large
number of cells in series or parallel to ob-
tain any voltage or current desired.

Rapium Erectricizy: It is generally con-
ceded in scientific circles that the activity
possest by radium is fundamentally electri-
cal in natare. Radium gives off three
kinds of rays known as the alpha, beta and
ga:a rays. It is possibie to intluence two
of these rays (alpha and beta rays) by
means of a magnet or an electro-magnetic
ficld, which indicates that they are un-
doubtedly electrical in their fundamental
structure. Another experiment, which any
schoolboy can readily perforn: with a picce
of radio-active mineral, is as {oliows: I"irst,
an clectric charge is produced on a sensi-
tive wold leaf electroscope, so that the leaves
diverge: then grasp a piece of the radio-
active mincral (soine mmay be so fortunate
as to possess a tube containing a small
quantity of radium bromid) and bring this
into proximity with the metal ball or disc
at the top of a charged electroscope. It
will be noted that the latter loses its charge
on the goid leaves almost instantly; the
clectronic activity of the radium bromid or
other radio-active substance used creating
a change in the electrical field about the
clectroscope, apparently making it more
conductive, so that the bound electric charge
on the gold lcaves can escape. Those in-
terested in the subject of "“Radiuwm” and
the many electrical and other =fferts cre-
ated by the greatest mystery oi the scien-
tific world to-day will do well to read the
cxtensive article on this subject, which ap-
peared in the Scptember, 1916, number of
Tite ELECTRICAL EXPERIMENTER..

RADIO ENGINEERS DINE.

The Washington section of the Institute
of Radio lZngineers gave a dinner. March
thied, at the Commercial Cluh, Washington,
D.C., comptimentary to Brigadier-general
(.eorgc. 0. Sqmer. chairman of the Wash-
ington section. The following named gen-
tlemen from New York participated: R. A,
\Veagant, chief engineer, and David Sar-
noff, commercial manager, of the Marconi
Wireless Telegraph Co., of America: Maj-
or |. Andrew White and V. J. Hernan, of
the Wireless I'ress.

You benefit by mentioning
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THE IONIC RADIO SYSTEM AND
THEORY OF IONIC TUNING.
(Continued from page 31)
detector and Weston relay are here con-
nected i muluple, the connections irom
the Incal side of the \Weston relay being

the same as above described.

The preferred type of my detector used
in this system is shown in I'ig. 3, and com-
prises large nickei-ptated Linding posts 16
and 17 mounted about two inchies apart, cen-
ter to center, on any suitable material so
as to support the electrodes 19 and 20. Tao
19 a brass rod one vighth of an inch in
thickness, is fitted a crystal of silicon 21,
cut in the form of a truncated cone. lIts
base is glued to the rod, the electrical con
nection being ade by wrapping the joint
between the brass rod and the silicon with
tinfoil. The electrode 20 compriscs three
inches of flextble cord, scraped of its in-
sulation, then bent double and tightly twist-
cd, the loose ends being cut off evently. If
the end of the silicon can be ground sinooth
without destroying its seunsitivity a polished
brass rod may be used.

*This makes a detector costing about 33
cents to construct. It will have a highly
finished appearance, exceptional rcliability,
unusual sensitivity and require very little
adjustinent, as the parts are lixed perma-
nently in place. Those trying this form of
dectector resembling ihe early “E. 1. Co.”
Auto-coherer [ am sure will be well satis-
fied. After eleven yvears of experimnenting
with all forms of commercial detectors |
have found this one the only type constant
enough for quantitative measurements.

aving described one set of apparatus
adapted to be operated according to my new
method of tuning [ wilt now briefly describe
the characteristics of crystal detectors and
the theory of operation of both thermo-
clectric and {onic detectors, m order more
clearly to disclose the exact nature of my
new method.

A Thermo Detector consists of a very
fine point or “cat-whisker” resting upon a
thermo crystal with a comparatively light
contact. ‘\When an alternating current
passes to and from the crystal, heat is gen-
erated in minute quantities at this point.
This heat causes a “thermo-pile action' and
generates a  thermo-electro-motive force.
Impuises of alternating current coming in-
to the detector in such dxrechon that their
direction is the same as that of the thermo
e.m.f. are allowed to continue and pass on
thru the circuit. Those passing in the op-
posite clirection are opposed by the thermo
eanf. and are supprest or wiped out, The
impulses which reach our ’phones then are
always in the same direction as the thermo
cm.f. Thus 1s acconplished the rectifica-
tion by thermo crystal detectors. These
crystals always require a metallic point and
to this class of thermo crystals belong tlic
following: copper pyrites, tellurium, man-
ganese dioxid, chalco-pyrites, galena, iron
pyrites, ctc.

lonie detectors are also rectifiers hut per-
form their function m a different manner,
these metal points not being necessary and
the form of contact being of relatively small
importance. These detectors have no use-
ful thermo em.f. A large polished piate of
the crystal may be placed between two high-
ly polished electrodes and it wiil work equal-
ly well, if not better, than with a point. |
have taken a piece of molybdenite one-half
inch in length and tacked 1t to a board with
a 1ack at each end. It worked very well as
a detector and required no adjustment. It
was not especially sensitive hut its operation
was perfectly constant. On the contrary
an fonic detector rectifies by the pokiriza-
tion of its contained ions, an jon being a
combmation of a number of positively
charged molecules, with one negatively
charged ¢lectron.
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Big Money in Electricity
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opportunities to boys with a liking for Elec-
tricity. The salaries paid to trained men are
large, promotion comes rapidly and, best of
all, the work is fascinating.

The discovery and development of new
lines (such as wireless telegraphy and tcle-
phony), from time to time, promise attractive
and paying fields te those who wish to
specialize. The avill to do and Spedial Train-
ing will bring success to you.

‘The International Correspondence Schools
can help you to become an expert inelectrical
work, no matter what branch you like best,
Thousauds of young men have already won
success through 1. C. S. help. You can do
as well as anybody, if yor try. Everything is
made so Clear that you can learn in your
spare time, regardless of where you live or
what your ssork. No baoks to buy.
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WOULD YOU BE UP-TO-DATE?
This is the Age of Electricity!
Read “The Electrical Expenmcnter cvery
month.
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THE WORLD IS OPEN

to the wireless man. Travel, good positioas.
rapid promotions, attractive salaries are wait-
ing for our licensed operafprs. Full course 6
moaths. Only Radio Schoul ia New England.
Fine equipment. Officially endorsed by U, S.
Goverament aad Marconi Co. Easy payments
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EASTERN RADtO INSTITUTE
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FOR EVERY STUDENT

That's how we teoch yau electricity
in Ovne Yeor. by actually training
you to handle, usc and install elcc-
trical instruments and apparatus of
evcry kind and style.

Qur equipment isabsolutely perfect
and includes instrunments and ma-
chines so cxpensive you will hesitate
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to use them till you know electricity
thoroughly., Enter at any time.
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detaila, Send [or it to-day.
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Let the pyramids in Fig. 4 represent the
ions in an 1onic crystal, the bases represent-
ing the molecules and the vertices or points
the electrons. The electrons or points being
negatively charged, seek what i1s to be the
positive pole of the detector for the recti-
tied current. The molecules being positive-
Iy charged seck what is going to be the
negative pole of the detector. \When an al-
ternating current enters the crystal these
ions are polarized, somewhat as the mole-
cules of iron in an iron bar are polarized
in magnetic hysteresis. This makes the
crystals better conductors in one direction
than in the other. or in other words they
become rectifiers. The impulses passing
thru the crystal in the direction of the
points (Fig. 4) meet a very low resistance
and are allowed to continue. The impulses
coming in the opposite direction, or against
the points, meet a very high resistance and
are converted into heat, being to all practi-
cal purposes thus supprest or wiped out.
To this class of ionic crystals belong the
crystals of ‘silicon, molybdenite, perikon
{copper pyrites and zincite), carborundum
and titanium dioxid, titaninm (T,0,) oc-
curring in two forms, viz.,, as the minerals
brookite and anataste.

Thus while both the thermo and ionic
detectors convert alternating current into
direct current. the former work by a thec-
mo e.n.f. in one direction. while the po-
larized ions of the latter cause these crys-
tals to conduct better in one direction than
in the other.

Ay unique method of iomic tuning de-
pends upoun the following discovery, which
| have made, viz.: 1 ac wns of cach cheémi-
cel clement or compound have a definite
rate of ©tbration. the ionic yroups of no two
clements or compounds hazing the seme
rate of vibration. Thus each chemical ele-
ment or compound is sharply distinguished
from every other element or compound by
its characteristic ionic vibrati.n rate.

My novel method of iouic tining is based
on this newly discovered principle and |
make use of the principle in the following
simple manher—namely, by employing the
same chemical element or compound in re-
ceiving the radio impulses as in generating
them. For example, silicon may be em-
ployed both in the spark gap at the send-
ing station and in the detector at the re-
ceiving station; or, when employing a zinc-
ite detector at the receiving station, a zinc
spark gap may be used at the sending sta-
tion, and 1 have found that not only can
excellent selectivity be obtained in this man-
ner, but the detector is far more sensitive
to a sender employing the same material,
thus permitting transmission over much
greater distances.

This phenomenon 1 believe to be due to
the fact that the vibration of the ions in
the detector is vastly more easily affected
by disturbances of the same basic character
produced in the ether by a sender of the
same material. On the contrary, when dis-
similar clements are used in the sender and
receiver respectively, as Las heretofore been
done universally, the ionic vibration at each
end is not in unison but is in dissonance.

In further experimentation along this line
1 intend more fully to study the effects of
combining two or more elements in both
the sender and transmitter in order to de-
termine whetlier or not any mnaterial loss of
efficiency or other disadvantage results from
such combination, and | suggest this as one
of ‘the many {ruitful fields oi research
opened for future endeavor by my discov-
eries herein publicly disclosed for the first
time.

1t is stated that one result of the war in
Germany has been the greatly extended use
of aluminum for many purposes. Its nse
is one of the outstanding features of cap-
tured German motor construction, being
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used for crank cases, gear boxes and even
cylinder heads, jackets and shafts, The
Germans are said to be able to produce
aluminum very cheaply, largely owing to
the mining of coal in occupied French ter-
ritory by forced labor. The cheap produc-
tion of electricity has also stimulated the
development of electric motor vehicles.
which are now being run with nickel-iron
batteries, owing to the shortage of lead.

AN ELECTRIC PARADOX OR SE-
LECTIVE LAMP CONTROLLER.

(Continucd from page 37)

mechanism. Adjust N so that the travel of
the arinature shaft is such that every time
it travels irom the down to the up position.
a tooth of the ratchet will have moved the
distance between 1wo teeth (1/12 revolu-
tichi .

The three lights to be operated and also
the knife switch inay be mounted on a suit-
able lamp board as shown in the photo-
graph. The mechanism just described and
also the rheostat may be hidden. and only
the wires coming to the lamnp board ex-
posed.

It will no doubt afford the reader con-
siderable amusement when he shows the
device to some of his friends who think
they are sciriny sharks and that nothing
electrical can 1ool them.

A STUDY OF THE LAW OF RE-
SPONSE OF THE SILICON
DETECTOR.

(Continned from page 34)

ponents of the transmitted waves, loops
were made with the lengths of the vertical
and horizontal portions of the wire in vary-
mg ratios. Curves showing extreme varia-
tions were obtained. The conclusion to be
drawn from these curves is that the hori-
zontal portions oi the loop give a maxi-
mum response at 0 deg. and 180 deg., the
vertical portions at 45 deg. and 135 deg.
The receiver responds both to the horizontal
and vertical components of the waves re-
ceived, and the position of the maxima
will vary with the particular form.

Receiver in Horizontal Plane.

Since for the study of the law of the
detector it was desirable to eliminate as
far as possible all response to the vertical
component, the entire receiver was placed
in the horizontal plane and suspended as
before by rubber bands. To reduce still
further the response without the resonator
the short loop which had given the mini-
mum effect was used. The screen was ro-
tated thru 360 deg. and readings were taken
every 20 deg. with and without the reso-
nator as before. The curves obtained
showed the effect without the resonator to
be a much smaller iraction of the entire
response than under the best conditions
with the receiver vertical. As a further
precaution, oscillator, receiver and rotat-
ine screen were carefully centered. Curves
obtained under these conditions both with
and without the resonator had their maxi-
ma at O deg. and 180 deg, and their mini-
ma at 90 deg. and 270 deg.. and the effect
without the resonator was extremely small.

The effect ior the 90 deg. position of the
rotating screen. the position of no trans-
mission, was still to be considered. This
residual effect with the resonator was about
13 per cent. of the maximum, and indicated
that with the screens used there were dif-
fraction effects which, as might be expected.
were more noticeable with the resonator
than without. In order to investigate the
diffraction the receiver was placed in a tin
box. The response to the waves did not en-
tirelv cease until the tin cover was made
completely to enclose the receiver: even a
small opening in the cover produced a de-
cided deflection of the galvanometer. That
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the effeet was due to the action of diffrac-
ted waves on the receiver was further
shown by the fact that with the rotating
screen in the position to allow no transmis-
sion a wire reflector back of the recciver at
varying distances clearly indicated the pres-
ence of nodes and loops at distances apart
which showed the wave-length to be that
of the original wave. The average distance
from node to node was found to be slight-
ly morc than 50 cm., making the wave-
leagth approximatety 100 cm.

I"“imal observations were made with the
receiver in the horizontal position at a dis-
tance of 225 cm. from the fixt screen, and
withh the oscillator at distances from the
screen ranging from 120 em. to 230 cm.

The Law of the Silicon Detector

Nince for the final curves obtained the
-jeeviver was so adjusted as to respond only
ta the horizontal conmponent of the trans-
mitted wave, it sceined possible to use the
data to deternine the law of response of
the silicon detector with a variation mn the
mtensity of the incident wave. The data
already obtained showed the response of
the receiver for each position of the rota-
ling screen.  Since only the component of
the wave at right angles to the wires of
the screen could be transmitted, the am-
plitunde oi the transmitted wave varied as
the cosine of the angle between the wires
and the vertical. As the receiver was ca-
pable of responding only to horizontal
waves, the transmitted compouent suffered
a sccond resolution at the receiver, which
agaon cut down its amplitude by the cosine
ot the same angle. Hence the amplitude
of the component of the wave to wlich 1e
receiver responded was proportional to the
square of the cosine of the angle between
the vertical and the wires of the screen.
Presumably the amplitude of the oscilla-
tions set up in the receiver for different
positions of the screen was proportional Lo
the amplitude of this received component,
and hence to the square of the same angle.

In deternuning the law only those data
were considered in which the values of the
current obtamed without the resonator were
small. Yor each set of readings two curves
were plotted, with the galvanometer de-
lections as abscissae and in one case the
second, i the other the fourth powers of
the cosines of the angles as ordinates.

I'rom these results it seems safe to con-
clude that the rectified current is propor-
vonal to the fourth power of the cosine of
the angle between the vertical and the wires
of the rotating screen.

Siunce the amplitude of the oscillatious in
the receiver is presumably proportional to
the square of the cosine, this result indi-
cates that the rectified current thru the
silicon detector is proportional to the square

THE ELECTRICAL EXPERIMENTER

of the oscillating current in the receiver.
Austin, in his study of the silicon detector,
rcached the conclusion that for alternating
currents of ocdinary frequencies and ior

- uscillating currents of a frequency of 140.-

‘Wireless Taught By Mail

You May L.earn Theory, Code and L.aws of Radlo
Conimunication in OQur Schoolorat Your Home
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000 the rectified currents are approximately
proportional to the square of the alternating
currents. The results of the investigation
of the writers confirm this law for a fre-

quency of approximately 31

R
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fitting you for posilions pay.ng good salaries with wonderful
¢hance to travel the world over. 1t's the most interesting pro-
fession known and the demand for skilled operatorsis increasing
Send stamp for catalog giving facts.  Resident classes
open Oct. 2nd.

NATIONAL RADIO SCHOOL. 14th& U S, N. W., Washingten, D. C.
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We hereby present the greatest bargain ever of-
fered in electrical literature.

A complete volume of the Electrical Experi-
menter bound in rich,
dark green linen, stamped
with gold letters at the
extraordinary low price of

1.25

Postage on 7 lbs. is extra

| On May 15th Price goes to $2.00 |

Volume contains twelve numbers, 743 papes, 1.226
‘complere articles, 1.742 sllustrations, 227 questions and
answers,

A world ol elecineal information ; the entire elecirical
BProgress for one year; the greatest refecence k on
dcmrem;\\'.rglcss' —.?1Il aga price as {ow as ";lhebunbomg
copies would bring. Mind you, the book is durably bound with heivy covers. u will be prou
10 have it in your library We have only 300 copies, therefore be sure and order to-day Ship-
piog weight 7 Ibs. Add a sufficient amount for postage.

Order today to avoid delay

EXPERIMENTER PUBLISHING COMPANY, Inc.

233 Fulton Street, New York, N.Y.
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Book Department,

OX TYP

—

Factory Rebuilt, Like New, at $52.50

The word *'rebuilt’ has been abused and misused until it has hecome a
meaningless trade term.

When we rebuild o Fox "Ly

writer wotakeit all to picces, re-nickel the niekel parts, re-

epamelthe frume and replace all worn parts with acw enes. The same men whooﬁg-
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409, New Parts and Thtee Years’ Guarantee

Wo offer a rebuily Fox Typewriter, Mode1 No. 21— just Iike new-—for 852.50.
Theso have standard eacrisges, taking paper 1034 inches wide, any kind of key-

o

rd, any kiai) of type, rubber covers. tnbulators, back spacers, two-celor ri

bens, complete with instruction books and cleaning outfits. and are guarnateed
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Typewriter Table
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spore—and be sure and mention The Eleetrical Experimenter for March.

¥ Lrnnapor-
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STRONGER WIRELESS
COMMUNICATION,

Another record-breaking achievement in
the wireless art has been accomplished by
the Alarcom syvstem in c¢stabliishing strong,
direct and continuous communications over
twelve-hour periods between the station of
the Marconi Wireless Telegraph Company of

America at Chatham, Mass., and that of the
English Marconi Company at Carnarvon,
Wales. The signals received at Chatham
from Carnarvon were from three to eight
times as strong as those obtamed {rom any
other European station. These tests were
successfully carried out on January twen-
ty-ninth and thirtieth,

be damaged by smoke and water.

we can't sell them for new. Rather than dis-
pose of them to dealers, we preferto
give our readers the benefit. \What we
offer you is a combination oi

Qur Celebrated Wireless Course
(160 p. 400 illus. Aexible cloth)
Reg. Price $1.00. ‘

List of Radio Stations of the World -
(Call letters and location of every
station in the world) stiff cloth,
Reg. Price $.50.

The Experimental Electricity Ceurse
(160 p. 350 illus. stiff cloth) Reg.
Price $1.00.

How to Make Wireless Sending
Instruments (100 p. paper) Res.
Price $.25.

of w at once. Send rto-day.

THE

FIRE SALE

A fire in our stock rooms caused many books to
Every onc is
good except for covers and contains just as much
vialuable information aswhen it was new. But

ror $1.50
FOR .
PREP
Remember the books are damoged but in many cases only the bindings have a

few woter spots. But every book is absolutely complete.

This is the biggest bargain in books we have ever offered. You should take advantage
Remit by cash, postal or express mioney order to

EXPERIMENTER PUBLISHING CO., Inc,

" OF SLIGHTLY
ee DAMAGED BOOKS

AIlD
4

233 FULTON STREET
NEW YORK CITY,N. Y.

ACCEPT s ook FREE

ITS INVALUABLE YET

Just as you
wilt receive

Will you take a 20 lesson Wireless Course
absolutely FREE—even postage charges
prepaid ?

CAN'T BE BOUGHT

it, gqloth A course that tells ou everrthlag You €44 por=Ibly Want to

und, size konow about *“Wireless'* starting off In lesson No. 1 by ex-
7x 10 ips.. ql.\!l_!lng thePrinclples of Electricity. The Second and Third
160 pages. 20 550038 are devoted 1o magnetism, motots, generators and
h 350 wirlog. Anpd thea, by aimple. easy ata€es this wonderful
‘essons, 8 ‘ourse takes youinto *Wireless.'* Tbemysterlesof *Wire-
illus., 30 ta- eee™ are uafolded toyou by the uce of guch slmple lan-
bles. with guage go skillfully Ufed, that 0f Decessity y'ou must under-
every bit of in- ftand every word. Tbepubjectiapot treated superficially,
formation on however, for there Is a whole lesson devoted to the Theory
Wirel e and Muthematics ol this epoch marking subject Telend

iretess ')b charm to the Course, the last Lesson (No. 26) I8 devoted
rap possibly to a history of Wireless and the meo wha developed 1t.
want, besides The wireless ¢course tively cannot be bousht. but will
valuabie 1D- be gent absoluteiy free with a full year's subecription

formation ob
Elcetricity.
Magnetism and
Theory of them

—and
FREE
explained.

Gentlemen:

menter alone.

Mymname is...........

My address is. ..
(5-17)

EXPERIMENTER PUB. CO., 233 Fulton St., New York

On your absolute guarantee that your 20 Lesson Wireless Course is just as des-
cribed by you, you may send me same FREE . me | !
all charges paid, and enter my name for a full year's subscription to the Electrical
Experimenter, 12 numbers, for which I enclose *$1.50, the price of the Electrical Experi-

(If a 2-year subscription is desired, enclose $2.85.)

*Canada and Foreign Cou'nrries, §2.00—2 years, $3.85.

(12 pumbers) to the Electrical Experlmenter at 81.50.
1t°s the blgrest money s worth You cap ¢ver buy any-
wherc at any time. Send for it today enclosing 81,50,
8eng now before you forget,

‘Tbe coupon below 13 a con¥enlent way. But do it
now.

THE. EXPERIMENTER PUB. CO., Inc.
Publisher
#The Electrical Experimenter Magazine.”

. You are to send me this Course at once,
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A SIMPLE ELECTRIC MOTOR AT-
TACHMENT FOR PHONOGRAPHS.

(Continued from page +40)

other two holes mentioned are intended to
take the bolts that run through the motor.
These bolts are lengthened, by the addi-
tion to their ends of !2 inch binding posts, .
as shown in Fig. 1, upper end of the motor,
or are replaced by new bolts long enough
to extend through the top board, so as to
support the motor. In the writer's case
it was a simple matter to hnd two short
binding posts which would screw on to
the ends of the motor bolts. With these
in place the motor shaft was inserted
through the center hole, the binding post
slipping into the other two holes, and the
thumb bolts which fit the top thrcads of
the binding posts, were fitted with soft
rubber washers, inserted in place and
screwed up tight to hold the motor in
place. The rubber washers mentioned
above deaden the hum of the motor con-
siderably, but if their effect is not great
enough two thin washers, made from
banner felt, can be inserted between the
motor top and the talking machine top,
being held in place by the motor bolts and
bearing as shown in Fig. 1 at b.

The belt should be crossed in order to
drive the turntable properly; the electric
motor having its field winding terminals
reversed if it rotates in the wrong direction.

A simple white string belt, about 1/20
of an inch in diameter, has been used for
about two months with excellent results
by the author, although at frst several
materials were tricd experimentally, such
as leather, rubber, tape and laces. Besides
being the simplest to obtain and make up
the string belt gave the best service, and
is still in use, althongh the diameter is
reduced about 30% by wear. The ends
of the belt were simply joined by being
tied in an ordinary knot. This belt is
readily renewed.

When 1he driving mechanism has been
completely assembled one end of a flexible
lamp cord can be attached direct to the
motor wires, after first being passed
through the hole which formerly contained
the crank handle, for winding the motor.
The lamp cord may be connected to a lamp
socket and the motor controlled by the
key switch in the socket, or if so desired
a simple push button switch can be con-
nected to the cord near the machine, or
else set into the body of the machine itself.
The regular stop. with™ which the phono-
graph was originally fitted, should he kept
in release by means of a small tack or
phonograph needle driven into the machine
top to hold the lever at starting position.

The records can be readily changed
without stopping the machine, provided
the turntable is not held back too much
by clumsy manipulation of the records.
This practice, however, is not to be espe-
cially recommended. and is not at all neces-
sary, as the machine with an electric motor
attachment attains full speed very quickly
upon starting. The speed can of course
be regulated in the manner already ad-
vised, by the ordinary speed lever.

WIRELESS TELEGRAPHY.

(Continued from paye 27)
Azores, to the western shores of Europe,
to Atadeira. Cape Verde, the mouth of the
Amazon, Panama, the Galapagos Islands
off the western coast of Ecuacdor. and Mag-
dalena Bay. The radius also embraces
thru the chain San Francisco and the whole
stretch of the California. Washington and

| Oregon coasts. the lonely wastes of Upper
| Canada. Hudson's Bay and the southern

nose of Greenland. the entire Caribbean
(Contineed on page ;8)

You Fesefit by mentiomng “The Electrical Expersmenter” when writing to advertisers.
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This masterpiece contains 160 pages, 400- illustrations. Size] ]|The most comprehensive Wireless Course ever printed. Con-
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12 :;riea of THE ELECTRICAL EXPERI-
MENTER make & book 9" x 12" and 4" thick.
This hook will weigh 7 lbs. It is the greatest
Electrical and Wireless reference $1 50
work in the world. And all for .

This is a very limited offer. It may be withdrawn at any time, due to the
tremendous cost of paper, which 15 JUST DOUBLE WHAT IT WAS ONE
YEAR AGO. We only have about 2000 each of these fine books on hand : after
they are gone we cannot reprint the books until conditions become normal again.
THIS MAY BE TWO YEARS OR MORE. Now is your chance.

The publishers of this journal have earned an enviable reputation of giving
more than 100 cents’ worth for each dollar spent with them. Profit by this liberal
opportunity NOW; it may never be made again.

HERE’S THE OFFER

Subscribe to THE. ELECTRICAL EXPERIMENTER for one year, at
the regular subscription price of $1.50 per year (Canada and for-
eign $2.00) and we will send you FREE POSTPAID. either one of
the above books. If you subscribe for two years, BOTH BOOKS
WILL BE GIVEN FREE, POSTPAID.

1f you are a subscriber at present, take advantage of this
wonderful opportunity anyway. If you do, we will extend
your present subscription for one year.

This Offer Limited. Act Now

EXPERIMENTER PUB. CO.,
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Sea, all of the West Indies, most of Peruy,
all of Colombia. \enezuela, the three Gui-
anas and the watershed of the Amazon;
and all of the United States, Mexico and
the Central American Republics are with-

Oceanic comnunication
achievement. Regular message traffic has
been transmitted between Europe and
America continually for more than eight
years over a duplex wireless circuit be-

was a startling

May, 1917

EXPERIMENTAL CHEMISTRY.

(Continued from page 52)
base, the metal of the base enters into the

acid in place of the hydrogen and the hy-
drogen combines with the hydrogen and
oxygen of the base to form water.

HNO3 4+ KOH = KNO; + Hz20
Nitric Acid Potassium Potassium  Water

tween Clifden and Glace Bay; that is to
say, messages between these points are
transmitted in either direction simultane-
ously. The transmitting and receiving ap-

m the range of these stations. Weather
reports and time signals and also informa-
tion in regard to ice, obstructions to navi-
gation, etc., are sent out broadcast for the

information of navigators. paratus of a station are not placed close Hydroxid Nitrat
The success of Marconi in effecting trans-  tngether, but several miles apart. H2803 + 2NaOH = Na:SOs 4 2Hz0
e = _— — — Sulphuric  Sodium um Water
Acid  Hydroxid  Sulphat

NOMENCLATURE OF SALTS—

The name of the salts containing oxy-
gen are derived from the name of the
corresponding acid. The characteristic
suffix of the acid is changed to indicate
this relation. Thus, the suffix ic becomes
ate, and the suffix -ous, becomes -ite.

[Note: The final “e’ is usually dropt in
simplified spelling as used in this journal.]

VIOLET-RAYS!

NEW LIFE, POWER, HEALTH and BEAUTY in
the marvelous delightful VIOLET-RAYS. Newest
and most powerful form of electricity, causing neither
muscular contraction nor pain of any kind.

4 THE VIOLETTA Sulfuric acid form Sulfats
1.0\ \ Sulfuraus acid form Sulfites
# | 1)) =)\ High frequency instrument is endorsed by thousands of Physi- Nitric acid form Nitrats

cians who use it daily.
Produces SOOTHING, INVIGORATING, CURA-
TIVE VIOLET-RAYS. \onderfully gquick results
obtained in treating SCALP, FACE and BODY.
Health bringing OZONE forced into the blood, pro-
ducing an abundance of VITALITY.

Sent on Free Trial
Simple in construction and operation. The VIOLETTA
is especially adapted for personal use in the home.
Will operate on alternating or direct current or battery.
ABSOLUTELY SAFE and GUARANTEED.
Write for New Free Book

Seud for our ew beautifully illustrated book on VIOLETTA.
Tells all about the marvels of Violet-Rays. Read what scieq-
tistsaud doctors have to say. Post card brings book and all
particulars of special low price and free trial ofler.

pealers. B EADON-DUNN CO. %t

aler
WIS 508 NORTH FIFTH AVENUE, CHICAGO

PT rEsE ks [REE

)

Nitrous acid form Nitrits
Chloric acid form Chlorats
Hypochlorous acid form Hypochlorits
Permanganic acid form Permanganats

The name of the replacing metal is re-
tained, as, Potassium chlorat, sodium sul-
phat, calcium hypochlorit, potassium per-
manganat. Notice that the prefixes Hypo-
and Pcr- are not changed.

The names of salts containing only two
elements, following the general rule for
binary compounds, end in ide. This suffix
is added to a modification of the namc of
the non-metal, giving the names chlorid,
bromid, sulphid, Auerid, etc. The prefix
Hydro- which is contained in the name of
the acid is omitted. Thus, the name of
the sodium salt of hydrochloric acid is
sodium chlorid; similarly, there are the
names potassinm chlorid, calcium fluorid,
and sodium iodid. Sometimes, the salts of
these hydrogen acids are called Halids, to
emphasize their relation to common salt.
which in Greek is called Hals.

pue’ -

——"FOR THE
==="-. TRAFFIC
< =% INSPECTOR
Learn this new profession in 3 to 4 months
with our complete course. Prepare for big
pay—promotion—success. Railroads every-
where are watching for good traffic inspectors.
The tiaining obtained in this work leads to
sure opportunities for advancement.

Get ready for the success that awalts you, Eam
big pay with short hours. Travel at no expense. Our
Employment Bureau helps successful graduates obtain
positions. Write now for booklet G-12, giviag full in-
formation.

FRONTIER PREP. SCHOOL -

A CLEAR
TRACK T

Since we published these two bocks last
year, over 16.000 of each have been
sold. [f you are a wireless experimenter,
yon can ill afford to be without these two
latest authoritative works, published by
the one concern in America. that knows
what the “How-to-make-it Fiend" really
wants. In these two hand books are
concentrated the most important, up-to-
date wireless instruments and directions
how to make them. They are by far the
most successful wireless books of the
season. Size of each book is 5x7 inches,
substantially bound on a good book
paper. The covers are in two colors.
We really can not praise these works
offer you can now get them ABSO- teo highly. You will be dclighted with
LUTELY FREE. for a very limited time. them.

EXPERIMENTER PUB. CO., 233 Fulton St., New York

Gentlemen:

On vour absolute guarantee that your two big Wireless Handbooks are just as
described by vou, you may send me same FREE. All charges p’repmd. You are to
send me these books at once, and enter my name for a full year’s subscription to the
Electrical Experimenter, 12 numbers, for which I enclose *$1.50, the price of the Electrical
Experimenter alone.

(If 2 2-year subscription is desired, enclose” $2.85.)

These two, 100 page boaoks. each contain-
ing from 88 to 90 illustrations, are scld by
us regularly at 25¢. a piece.

In connection with this most remarkable

Buflalo. N, Y.

SPARK COILS For Wireless

ST otareestra - 1" COIL§3.50

FINE RESULTS WITH THIS COIL

SCHUG ELECTRIC MFG. CO.
254 EAST LARNED, DETROIT, MICH.

MY RAME 5. .0 v e ie ittt et i iaeaienaraeanaae e s »y.

Myaddressts........coonevuevnnn. .
(5-17) *Canada and Foreign

You benefit by mentioning “The Elcctrical Experimenter’ when writivg to adrertisees.
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for somecthing, for which
articles in these columns.
More than 75,000 interested people w
Dealers’ sdvernising accepted in

‘I'he rates arc: Threc cents per wor
Remuttance must accompany ail orders.

you

UNDOUBTEDL\' yol lhave at !hel present tithe some
Ve

The Very ;lxmpie,
3l see your a

Upporiunity

Scientific Exchange Columns

things for which you have no further use.

immediate uwse?  There
the On(l!y people,
. It

s no surer
wbo

Exchange Columns only

name and adidress 1o be counted), minimum space 3 line
No advertisement for less than 50e. accepterl.
\We reserve to oursclves the right to rcfuse any advertisement which we consider misleadiug or

tho June issuc should reach us not tater than April 25.
T he Classified Columus of

and quicker way te do this
c could possibly have a use for
is furthermore the ¢heapest advertising medium f{or }'ou in the country.

X - Cla J “The Electrical Experimenter’’ Bring Positive Results,
Subscribers experiencing trouble in dealing with any advertiser should notily tbe publisher very promptly.

OVER 75,000 PEOPLE READ THIS JOURNAL

Do you wish to exchange them
than by advertising your

your things. read this journal

Count about 7 words to the line.

objectionable, _ Advertisements for

FOR SALE—As am not permitted to ereet
acrial will sell my new ecabinet receiving set.
Contains large loose coupler. primary and secon-
dary loads, variahle and fixt variable condensers.
detector, potentiometer, buzzer test anchor gap.

All instruments cnclosed, with switch and lever
enntrol. With [Rrandes headsct $50. Send 5S¢,
stainp for photo. Also spiral helix $2. Spark
Coil $1.50. tuner 14 inches long $1. Switches,

detector parts, several 1bs,
books. Wanted, for cash, catboat or rifle.
Wright, 518 East g3d St., N.Y. City.
FOR SALE—! K.W. Closed-core Transformer,
$8.50, Also 200 W, Step-{down Transformer with
6. 12, 18, 24 V, taps, $3. loth_in first-class con-

fine wire and wireless
Len K.

dition. F. K. Billau, 525 N. Delaware, indian-
apnlis, Ind.
FOR_ SALE — luternational Correspondence

Schonls' cours= in arithmetic. .\lso wireless ap-
paratus, cheap. Alex. Serna, l.ehigh. Okla.

ATTENTION—Sale or Exchange: Motor, $20;
lathe. $35; generator, $6: motor, $6. Stamp for
descriptions. 1. F. Neefe. La Targe. Wis.

ENCHANGE—Five volume sct of Automobile
Cyelopaedia, red cloth bound, gold stamped. also
six volume set of Modern Shop Practice, flexille
leather binding (published by American Technical
Society). current editions, for receiving or sending
apparatus of standard make. Charles B. tlaywatd,
Great Neck Sta.. New York.

IF ANY ONE can give me the address of W. B.
Dougherty it will be thankfully received. Chas.
Llougherty. I.0uisiana. Mo.

WANTED—Cojl rated at 2 inches. Will pay
iash Ilenry Kicnzle, 501 East 84th St., New
Cork.

FOR SALE OR EXCHANGE-—15,000 M. Loose
Coupler, $10, also small F.oose Coupler, $4. or will
exchange for Variometer or Audion.  Wanted to
buy rood polarized relay. \Vrite to J. Cingature,
£66 Thirteenth iwve., Milwankee, Wis.

FOR SALE-$5, 22 revolver chot six times, $1;
loading coil, $1; automatic lele’;hom:. $3: $6.50
moving picture machine, $4. William D. Peteet,
Greenwood, Miss.,

TNCII A\NGE—Good mandolin _with _case, for
typewriter. \Write if interested. \Wm. Bolme, En-
loe. N.Dak.

SALE—Telegraph Instruments,
See ad in April ExperiMENTER.
Jr.. Addison, N.¥Y.. R.F.Il. No. 4

FOR SALE—Three-iinch coil. $9: relay. $3:
medical coil autfit with meter. cost $100, seil for
$16. Ford electric starter and generator. $20
Gorham Cottrell, 1628 Jersey, Quincy, IlL

FOR SALE OR EXCITANGE—Railroad motor
ear for cleetrical goods. -S, R, Kimball, Diamond
Binff. Wis.

TTARGAIN —Rotary gap having Klitzen disc and
110-volt Universal motor, $6. Fred Aucona, 16th
St., & Mineral Spring Road. Reading. V’a.

FOR SAIE—1.500 mecter tuning ceil: 1,000
meter tuning coil; detector, 60c. All new, make
offer. Yrancis )1. Coleman, 27 Salem St., Spring-
field, Mass.

4-Step Packard Transformer in parafine wax
and oak case, FE. 1. Government phones, 5 1lbs.
No. 22 D.S.C. wire. Cheap. Dest offer takes them.
F. Allen, Bliss, Takoma. D.C.

FOR SALE—Two brand new DeForest ampli-
fiers with borned out bulbs. Priee right. Palmer
Southwnrth, 33 Montowese Street, Hartford, Conn.

FOR SAILLE—200 watt transformer. Steps 110
to 10, 20, 30 or 40 volts. $10; 40 watt dynamo or
1712 H.P. motor. $7: Tnch spark coil; fine fat
spark, $4; Testing magneto, $2.50; 20 ohm sensi-
tive pony rtelay. $1.50; 20 ohm giant sounder and
steel key, $2.50; Tortable voltmcter, 1:20 range,
$1.50; Filings c¢ohcrer, $1: 75 ohm wireless re-
eciver with headband, $1.25; 1712 1. P. water
motor, §1.50. C. M. Adams, Milford, Ohio.

SEIT.—40 lescon Taxidermy Course, §9. Trade
3 yrs. Vouth's Companigns for Al, 2 slide tuner.
William Titwiller, Vopedale. Tl

Motors., ete.
Sydney Young,

FOR SALE—110 volt, 1% ampere dynamo ($12)
used very little. J. T. Greenc, Carrs, Ga.

FOR SALFE—ilytonc Clapp-Fastham % kilowatt
transformer in original case. Nn helix. gap. or
condenscr. Dargain, $15. Perfect condition, Also
new rtotary gap. Never used. Adams Morgan
make, Robbins & Myers 110 V direct current
motor speed 3.000. This gap will he just the thing
for the lytone transformer. $8. TDoth for $21.
All letters answered. Ralph B. Austrian, 49 St.
Nicholas Terrace. New York City.

EXCHANGE—"Remy” magneto with Vibrator
and 1 inch coil without vihrator for 3.000 ohm
Phones or what have you? Walter Ile¢inrich, 15
Colby St., Lawrence, Mass.

FOR SALE—Extremcly sensitive AudioTron
bulbh, $4. Send for list of wircless goods. What
have you for sale? Ilenry Lehmberg. 5116 N.
12th St.. Philadelphia.

WANTED—Tturnt out De Torest Audion Bulbs.
Will pay cash or exchange wircless goods. Joe
Singer. Goldfield. Nevada.

FOR SALE—Tigerman Detecto-Amplifier Type
C. panel type with two bunlhs, $16. Eddie Smith,
688 Sonth 39th St.. Louisville. Ky.

FOR SALE—Thor motoreycle, Rood running
order. has up-to-date equipment. DBargain at $35.
Also Thor motorcyele complete excent for engine
at $10. Ilarvey Adams, Chambershurg, I1L

WANTED—R.]. 9 Audion and storage hattery.
43 plate variahle and E.I. or Murdock loader.
L. H. 11ammond, Box 51, Baden, N.C.

‘-‘"1lrmmmmnmmmuummnnnnumnm[mmmmlmlmmnmmunmnmuummmmunnmmmr%
TALK ABOUT RESULTS! =

17 PRYER LANE,
Larchmont Manor, N.Y.
The Experimenter Pub. Co.,
New York City
Dear Sir:—

_Talk about resnlts] You've got to
give it to the “E.E.”" to reach the
right people.  On the day after “E.
E.” came out I reccived®a reply and
they have been coming in at the rate
vfone a day, Ifleverhaveanything
else that I want to sell I will send
my “ad” to vou every time.

Yours truly,
Clarencede Witt Rogers, Jr. =
000 OO

NEW $18. 2
Intensifying Coil, $7.50.
in leather case, $9,
\‘aldosta, Ga.

TOR SALE—Pocket Wireless Set 3,000 meters.
€2.75: Redhead single bead set. $1.85. Max Vin
eski., Troy, Pa.

ENCIIANGE for $16—Oue Smith Premier No. 4
typewriter, exccllent condition. used only short
time. Fred Fries, 60 E. Bringhurst St., German-
town, Philadelphia. Pa.

FOR SALE OR EXCIIANGE—13 I1.P, Gaso-
line Engine nearly new. $20. Wanted, % ILP.
Gasoline engine. Must bc in good condition.
Glenn Johuson, Missouri Valley. lTowa.

TO ENXCIIANGE—Chemical lahoratory, value
$15 for wircless instruments. J. Y. Parsons, 1906
Park St., Kansas City. Mo,

FOR SAT.E—Cash only. almost new, half K.\WV.
Blitzen transformer mounted in mahogany. worth
€24 at $15. Also R.J. 9 Audion new bulb, $12.
New Audio-Tron Panel, two filament, $9.50.
one K.\V. transformer, new, at a bargain. Al
these instruments good as mnew. Holtzer Cahot
phones, new, $7. Don D. Tullis, 59 N. Secand
St., Newark, Ohijo. -

FOR SALE—10 vols, Hawkins' Electrical Guides

O T O

Multi-Audi-Fone, $12. Mesco, $12.
$t5 Army binoculars
All perfect. Peter Pinkston,

and one vol. Rogers’ Mechanical Drawing. nst
$12, sell for $7.50, M. Jacobsan, Parksville, N'.¥.

FOR SALE OR EXCILANGE—Crookes Spin:
thariscope. $8; Thomsen A.C. voltmeter, 0-175.
$4, A.C. Ammecter, 0-100, $3. Tuning cahinet haril
rubher panel, variomcter enupling. no variahles.
neat, compaet and efficient, $12. tHome-madc
transformer cmil, ahbout 300 watts, $3. \Vantel.
small lathe, oscilaudion, variahles, books or tools
Ef}llerill"r‘aenter. 2808 N. Lawrence St., Philadel-
phia,

WANT TO EXCUHANGE lenses, camera and
electrical mecasuring instrument, ete.. for old coin
and stamps, James Christie, 107 Vanderbilt Ave..
irooklyn, N.Y

FOR SALE—Tubular Sending Condenser: po-
tentiometer; water motor; large tuning coil: box
of wire; serews. etc.; one ten plate sliding con-
denser, ete. All for $5, as | have noc more use
for same. \Write or call evenings, Henry A. Gil
man. 156 Jerome St., Brooklyn. N.Y

FOR SALE OR EXCIIANGE—Brandes Navy
Phones. $9.25; rerenerative coupler, $6; Clapp
Eastbam ,002m{ variable, $5.75; Murdock 43
plate variable. $3.10: Murdock wave meter. $5:
Runnell key. 75¢.; Standard gap. $1; Murdock ro-
tary gap in sound proof mahogany easc—cost $20
and is brand new. $11.50; 5 K. W. Aerial swilch.
$5: Amplifying coil. $5;: 5 K.W. Oscillation trans
former, $10; 2 sections Murdock Moulded Con
denser. $3; 600 feet No. 12 copper aerial wire.
€4.75: 8 Ball Insulators, $1; two 10% inch insu
lators, 75c.; Lightning switeh, $1.25: two 15 foot
poles, $5: two s;rcaders. $2: Winchester model
1906 repeating .22. $8; Surgeon's dissecting in-
struments. $7.50; C. Smith typewriter. cost
$97.50, $45. H. \W. Semmelmeyer, 2629 N. Fair
field Ave., Chicago. ill

SACRIFICE—Smith motor wheel, $35. Particu
lars on rcquest, DBest condition. Francis Pray.
102 Heath St.. Winter Tlill, Mass.

WILL EXCIHANGE a Keystone milli-ampere
meter excellent for radio measurements, a Gov-
ernment type Perikon deteetor, finely finished.
Want small 110 volt A.C. motor, rotary variable
condenser. A.C. voltmeter or ammeter, or what
have you? Samuel Coben, 1936 Pitkin Ave.
Brooklyn, N

POWERFUL \Vaite-Bartlett Static Machine
8 rotary, 8 stationary plates. Gives hcavy 16.inch
condenser echarge. FExcellent for X-rays and ex
periment; perfect condition and best workmanship;
complete. Cost over $300. $75 or best offer in
wireless. Photos and details upon request. T.
Farl, Niles, Mich.

FOR SALE—Mandolin, good as new, cost §15.
\Will sell for $10 easb. Instructior books. musie
rack, casc included. Joseph Dushek, Post Office

Box No. 114. Owatonna. Minn.

INDIAN TA\VIN just overbauled. §70; or {rade
for marine engine, 6-15 H.P. 1I. Grifiin, llart-
selle. Ala.

HAVE—Oliver Typewriter, Model 3. \Vant
cash or receiving apparatus. Make offer. All let-
ters answered. Ilerbert Richter. Collegeville,
AMinn,

BARGAIN—Complete new Blitzen Reeciving
set with extra cquipment. lloltzer-Cahot Phoner

In perfect condition, \Write for particulars. Chas.
Bayliss, 68 Peterboro St, Detroit. Mich.

FOR SALE—Complete Audio-Tron on panel
with all controls and 4-40 storage battery. Panel
has 2 D.P.D.T. mineral changec.over switches
wired on. Used 10 hours. $10. Also *Arlington’’
4.000 M. Coupler, cost $9. for $6.60 and $4
Murdock Oscillation for $§3. George R. lam-
mond, Oelwein, Iowa,

WILL EXCHANGE my Twin.Cylinder, 6 H.P.
Alerkle motorcycle, in perfect condition, for good
wireless apparatus. Francis Joannini, 3326 17th
St., Wachingtan., N.C

FOR SALE-—Set Cyclopedia of Applied Elee-
tricity. Send for description. Al letters an-
swered. J. N. Boyington, South Galena
Freeport, I

Ave.,

You benefit by mentiening “The Elcetrical Experimenter™ when writing fo adeertisers.
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FOR SALE—Steam engine designed for com-
mercial nse. Bore seven-eighths, stroke 2 inches;
and Hoyt voltameter, loth ¢heap: $6 cash. A bar-
gain. John N. Lint. Box 171, Meyersdale, PPa.

FOR SALE—AImost new % K.\Y. Blitzen un-
mounted transflormer. record of this transformer
is 300 miles. 10 volumes “llawkins Elcctrical
Guides” good as new. Write, Hansford Penuing-
ton. 1505 Wyoming St.. San Antonio, Texas.

OUICK—Type S S Motor. $4; 2 shde tuner,
loading coil, condenser, 2 detectors, $6. Al new,
perfect condition. Send Stamp or list. All an-
swered, Chester Shurr, Berthold, N.D.

FOR SALE OR EXCHANGE—One 15.000
meter coupler. one receiving set. one 4% 11.1',
gasoline engine. \Wanted Omnigraph or what have
you? F. I3. Dadlsman. Independence. \V.\'a.

THE ELECTRICAL EXPERIMENTER

FOR SALE—One Electro Seleniumn Cell. $3.30.
Two-inch Bulldog Spark coil. $4.50. Gernshack
Interrupter, §1.75. Electro vario-selective coupler,
$4.50. Flectro Amateur phones 2,000 ohms, $3.
Electro rotary varialle condenser, $1.75. Electro
fixt variable condenser, 75¢. Crystaloi Detecior,

$2.25. Two Electro high voltage condensers, sl.
Knapp Type 8 § Dynamo Motor, $3. Stromberg
Transmitters, new, 75c. Telephone Induction

Coils, 50c. New receiver cords, 3 f1., 15¢., 6 [t.,
25¢.  All these articles are new and guaranteed.
Prepaid. Wil trade for Smith Premier Type-
writer No. 2. F. A. Steinbrook, Brookville, Pa.

TRADE— h.p. 133 or 125 cvcle A.C. Motor
for Aundion, Audiotron, or Transmittin Appara-
;_l):ls: M. C. Ross, 1087 Schiller St., Eolnmbus,

hio.

May, 1917

BARGAINS—Crocker-\Wheeler 8 V. 1500

P.M. motor, $2. Rebuilt 6 V. Storage Battery,
$6. Inch Spark Coil, $2.50. Many other bar-
gains.  Write for specifications. JI. Huth,
Beaver Dam, Wis.

WANTED—Two kerosene or gasoline engines,
one  horse-power, second-hand, goo order,
IBranchand Bros., Rutland, Ve

4 1.P, GASOLINE ENGINE, 2000 ohm Red
Head Thones (new), 500 [t Aerial \Wire, Coils
of Variometers, Loase Couplers. ete., Detectors,
Condensers, 4 lhs. \Vire, Bindmi TPosts, Switch-
es, Knohs, Buzzers, Miniature Lights, Sockets,
Pump Gun, ete.  First money order for $i5 takes
all. E. Myers, 499 Sa. 21st St,, Irvington, N.].._

EXCHANGE—New Telephone goods, large Mee-
cano, gun. \ant wireless goods, banjo or re-
volver. Towns, Marlbore St.,, Keene, N.H.

time to scan through these columns.

credited aJdvertising agency.

accepted.

Advertisements in 1his scction de. a_word lor each insertion.
Name and address must be included at (he above rate.

EXPERIMENTER PURLISHING CO.,

Count 7 words per line,

Advertisements for the June issue should reach us not later than April 25,

OVER 75,000 PEQOPLE REAI) THIS JOURNAL
INC., 233 Fultan Street, New York, N.Y.

y Exchange

YO(_J will probably find more opportunities and real bargains in these columns than anywhere else in the country,
life are hard to find and worth going alter-—these little ads illnstrate that point;

you alene will be the real loser if you don't take the
Cash should aceompany all classified advertisements unless placed by an ac-

Ten per cent. discount for 6 issues, 20 per cent. discount for 13 issues from above rate. Ohjectionable or misleading advertisements mot

Most good things in

- e o

BOOKS ete.,, 25c.  Satisfaction guaranteed.  Circular

TO GET BETTER PICTURES: Read the | frec. Associated Phonograph Co., Dept. E. Cin-
Amateur  Photographer's  Weekly; illustrated; cinatti.

weekly prize competitions: print criticisms: many
unigne features; $1.50 per year; three months'
trial subseription 25¢.: Abel Publishing Company,
401 Caxton BWg., Cleveland, Ohio.

HUNTING AXND FISIIING GUIDE—Most
complete work on the suhject printed.  Ifandy
volume for all sportsmen. Postpaid for only 25¢.
lona Press, Box 103, Dak Park. Il

STUDY SALESMANSHIP AT HOAME—Ex
pert course. Copyrighted. 15 lessons complete.
S1. Central Company, 599 Ninth Ave., New York.

DO YOU WANT back numbers of Tae Eree-
TRICAL EXPERIMENTER? Send for hound volume
No. 3, containing issues from May, 1913, 1o April,
1916. Price S1.25. Postage on 7 lhs. is extra.
E:"xperim!ntl‘r Pub. Co., 233 Fulton St.. New York

ity.

BOOKS—=Scientific and wireless supplied. Let
us know what vou want and we will quote you.
Experimenter ub. Co., 233 Fulton St., New
York City.

PATENT ATTORNEYS

IDEAS WANTED—Manulacturers are writing
[or patents procured through me. Four hooks with
list of hungreds of inventions wanted sent free.
1 belp you market your invention. Advice Free.
R. B. Owen, 130 Owen Bldg.,, “Washington, N.C.

PATENTS—R. Morgan Elliott & Co., Patent At
torneys. Mechanical, Electrical and Chemical ex-
perts, 716-724 Woodward Bldg., Washington, 1D C.

PATENTS—\Vithont advance attorney’s [ees.
Not due until patent allowed. Send sketch for
free rteport. Books free. Frank Fuller, Wash.
ington, D C

PATENTS ON EASY PAYMENTS. Send
model or sketch for Free Search and Certified
Registration of Your Invention [or your Protec-
tion. Free Dook tells what to Invent and How to
Obtain a Patent on Easy Payments. C. C. llines
& Co.. 593 Loan & Trust Bidg.. Washington, D C.

A BINDER for TuE ELECTRICAL EXPERIMENTER
will preserve your copies [or all time. Price 50c.
I"ostage on 3 lbs. is extra. Send for one to-day.
Experimenter Pub. Co.. 233 Fulton St, New

York City.

HELP WANTED
MEX AND WOMENXN. 18 or over, WANTED

for U.S. Government Life Johs. $75 to $150
month.  Steady work. Short heurs. Rapid ad-
vancement. Common education sufficient. \Write

immediately for free list of positions now easily

obtainahle, _ Franklin Institute, Dep't B 27,
Rochester, N.Y

MISCELLANEOUS
ELECTRICIANS—-Send 50c. for 10 Blue

Prints of Motor and Generator Connections. 28
for §1. 10_A.C, 4 D.C. Moter Winding Diagrams
for 81 or 20 A.C., 4 D.C. and 4 Rotary Converter
Drawings. $1.60. Winding made easy. Martin
Electric Co., 329 Irvington Pl. Denver, Colo.

COLLECT AND SELL names and addresses in
your spare time¢, Dig income. No canvassing.
Detailed instructions, 10c  {coin). National Ex-
change, 1314 Park Ave., New York.

_EVERYRODY \WANTS T Folding pocket
Coat and lat Iolder. Can attach anywhere and
remove instantly. nickel-plated. Sample 10c. Rig
seller for agents. Wedge Mig Co., “Km" Bing.
hamton. \‘i -

STAMPS—75, all different, frec. E’;stagt 2e¢,
Mention paper. Quaker Stamp Co., Toledn. Ohio.

250 Letterheads, Envelopes or Radiogram
blanks, §1.50. prepaid. Reand. .\_Ie(& 111.

DG YOU WANT to buy. selt or exchange?
Send Sc. tor the Busy-Bee Exchange, also list of
things you have to Setl or cxchange. Busy-Bee,
174 Plymouth St., New 1laven, Conn.

AGENTS—500% profit putting initials on antn-
mobiles.  Particulars sent (rce. Address, Auto
.\anollv)rnm Co., 2025 E. Monmouth Si., Philadel-
+hia, Pa

PHHONOGRAPHS
BUILD YOUR OWN PIIONOGRAPH or man-
ufacture them for profit. Drawings, instructions,

m—— -_— T "
PLIOTOGRAPHEY
AMATEUR PHOTOGRAPIERS—Send for
our catalog on photo supplies. We retail to you
at wholesale prices.  Films developed, 8¢. Cort-
land Merchandise Co.. Dept. E., 1851 N. Kil-
dare Ave., Chicago, IIl.

MARCONI-—We have a limited number of pic.
tures of Guglielmo Marconi, Nikola Tesla, and
I'r. Lee DeForest that are done in sepia on fine
India paper. Fine for decorating your iireless
room. 10c. each postpaid. Experimcnter Pub-
lishing Co.. 233 Fulton St.,, New York City.

WIRELESS
ELECTRIC MOTORS at unusnal low prices.
1,6 11 P, $6: 13 I1.P., $5; 1/16 1L.P., $4. Other

prices on_ application. A, J. Temps, 1690 Grove
St., Brooklvn, N.Y

FOR SALE OR EXCHANGE—Tungsten stcel
magnets, Lifts 30 lbs, $1; Telephone magnetos,
75c.; Automohile Translormers, $2.50: 6 volf
Starter-motor, §15; generators, $15 and $8:; Small
motor-generator, $1; Battery charging omtfit for
Fords, $6.50. autoinobile magnetos, coils and parts,
cheap.  Want coils. Velt and Ammeters.  Albert
Onoily, 336 Qak Strect, Puifalo, N.Y

ROYS ATTENTION! Owing to demand, we
have added a wireless table with cahinet cover to
our list of knocked down furniture. Price from
§1 up. Send for descriptive circular. Stevenson
Mfg. Co.. 459 Tehama St.. San ['rancisco, Cal

YOU MUST send stamped envelape for list of
\Vireless, FElectrical. Mechanical goods. Carroll,
Valley Citv. N.Dak,

CEMEXNT—Best for Fxperimenters, sure sticker.
Farmula 50c. M. Blain. Barre, V.

FOR SALE—Tested galena. 20c. per piece.
Only silver accepted. Alvin Manternach, 17729
Windward Rd.. Cleveland, Ohio.

TIHE POPULAR APRIL SPECIAL extended
thru May, Soccially selected Audion FREE with
every order for the wultra-sensitive “PARAGON"
Amplifying Short \Wave Receiver at $35. 15,000

.sets potentiometer equipt,

meter loose conplers, $11.50. Complete audion
for damped and un-
damped signals, with “B” batteries and selected
two filament bulb, $12.95, Send stamp for new
catalog of QUALITY apparatns. Arthur B

Church, Lamoni, Jowa.

SPECI.}[:—Uscilaudinn bulbs for $4.75 each.
Regenerative sets with detector $50. Undamped
sets $40 complete. Let ms know your needs and
we will quote you. Radio Equipment Co., 104
I;.l"l_h Ave, New York. Cable address RECO,

OBTAIN RESULTS with Stratfon Apparatus:

Tuner, $650. . Send 2c¢ stamp for price list.
Stratton  Electric Company, 215 Federal Street,
Greenfield, Mass.
. LEUMITE—the new detector mineral, sensi-
tive, staple. Send 25¢. for geierows guaranteed
plec;. Leumas Laboratories, 1261 Park Ave., New
ork.

ONLY $21.757 Gee!
Where'd you get ‘em?

Paid $24 for mine!
3 From POWELL, agent
for 36 companies. Send him return postal for
bargain prices on any radio
216 Spruce, Takoma DPark, Ad.

NEVER BEFORE'! Galena detector, . extremely
sensitive, next to permanent, bolds adjustment for
weeks, 39¢c. prepaid. Lenzite detectors, $4.25.
Kinderhook Elertrical Agency, Kinderhook, N.Y.

WOOD PARTS for 4,000 M. coupler finished
in beautiful polished mahogany. size 18x7x7:% in.
While they last, with blue prints, 98, Jnchude
postage for three pounds. Louis E. Schwab. 3708
Brooklyn Ave., Cleveland. Ohin.

VACULM DETECTOR CIRCUITS—(or bulb
and tubular types, damped and undamped waves,
Very latest. Complete with full descriptions, 50c,
~No stamps. L. If. Reiner. Bexley, Ohio.

WIRELESS KITES—Manufacturers of kites of
every description for every Jpurpose. Do you
want to hear from POZ> Write us, Dept. E.,
E'_!-ank G. Seylang, 1465 Broadway, New York

ity.

BAER ELECTRIC CO.. Van “Vert. Ohio—
Special this month: 8 V', 18 W., Bell Transform-
ers, tings 10 bells continuously, best quality, fine
finish: “each, $1.30.  Satisfaction guaranteed;
prompt: money refunded if not well pleased.
Write for our price list of high quality supplies.

RADIO QUESTIONS answered free. Send 2¢.
stamp for reply. Hinz Electrical Co., 234 Palmer
Ave., Svracuse, Y,

FOR SALE—Fifty Iord spark coils excellent
for small sending station, $1; witheut vihrater,
75¢.; large static machine, $5; also §26 melonhone
horn, $12.  Write for list. Siduey Collisson,
Keokuk, lowa.

GET BRETTER RESULTS by usivg a sterling
silver detector spring, 25c. prepaid. Guaranteed
to_he sterling silver. Address. Malcolm Burten,
1157 Third Ave.. Salt Lake City, Utah.

QUALITY AXND LOW PRICE comhined.
Jgrfge for yourself by some of tlese prices: Au-
dion panels with knoh-controlled rheostats and
high voltage hatteries, £7. meters cabinet

instrument made.

get  with comhination perikon detecror.  &I5.
“Reco’ 2.slide tuner set, $3.50. 12-inch 2-slide
tuner, £1.75. Send for literature. Lathe and

specification work done, Radio Equipment Co.,
179 East 115th St.. New York City.

You benefit by mentioning “The Elcctrical Experimenter’” when writing to advertiscrs.
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MURDOCK [
NO.55

-

SENSIBLY
PRICED
SENSITIVE
RADIO
RECEIVERS

2000
OHM COMPLETE

DOUBLE SET

GOOD ENOUCH
FOR ANY STATION

3000

OHM COMPLETE
OQUBLE SET

% 50_0

WHY PAY MORE?

Description

Patented “SOLID™" construction with
absolutely permanent adjustment.  Hard
rubber composition cases. Genuine copper
coll windings.  Special thin diaphragms.
Nickel-plated split head band. 3 fooe mer- :
cerized cord and special connection block. 2

Real Radio

THE BES’
IN THE

WILL YOU TRY A SET?

Or will vou simply read this advertisement and say,

“Tt sounds well —but

There is no “BUT” in our GLARANTEE. We
positively guarantee that BETTER ’PHONES CAN-

NOT BE OBTAINED ar these prices. \We uncondi-
tionally guarantee vour satisfaction.

GET A SET FOR TRIAL

Send us a money order for the price of the set you
selece. lo will be shipped to von at once. Trv
the set thoroughly for TWO WEFEKS. Then, if vou
are dissatished with it in ANY way, send it back and
vour money will be refunded immediarely.

ORDER YOUR SET NOW

P’rices on all other MURDOCK APPARATUS have
been advanced.  Circular 16, showing NEW LIST
PRICIZS, will be sent on application.

WM. J. MURDOCK CO.
55 Carter Street, CHELSEA, MASS.

221 Second Street San Francisco
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AIVE minutes of actual practice prop-
erly directed is worth wore to a4 man
than years and yeass of book studs.
Indeed, Actual Practice is the only train-
ing of value, and graduates of New York
Electrical School hiv ¢ proved themsclves
to be the only muen that are fully qualificd
to satisfy EVERY demand of the Elec-
trical Profession.

At this “Learn by Doing™ School a,
man acquires the art ot Electrical Dradt
ing; the best business methods amd ox-
periencein Electrical Contracting, together
with the skill to install, v} erateand main-
tain all systems for producing, transmit
ting and using electricity. A schoul for
Old and Young. Individual instruction.

Letters from Successful

Men

I have done well swice leaving school aud
am now Supermtemlent of the lign, telephone
and steam heat company here.”

“Ten months aiter | leit you I was given
charge of this station. 1| sused at least
vears by taking your course instead of work-
ing up as an apprentice.”

'] have sole charge of all motors, lighss, clec
trical devices and appliances, and in being able
1o hold this position | give alt e¢redit to the
New York Electrical School and your personal
interest in me, which unul 1ately I dul not
realize would be so wonderfully henencisl o
ne.

“We had no electrical experience hefore tak-
ing  your course and just one ycar simce
{eaving school are working side by sidle with
men of from five to ten years' experience.”

“Since graduvating from your school. I have
bevn abie 1o hamille successinlly any problem
that has come before me in my line of electri-
cal work and [ wi-h to express iny feelings
for the schoul and its methals of training."

New York the Center

\We are locatel in the heart of New York
City and you van see the advantage uf that.
New York is the heart of everyihing electrical
—there are biz plants nearhy. electrical ex
positions. lihraries amt facifil.v ior  gool.
nuick work in an atmosphere of mdustry

\ large numlier of our stmleuis camc from
other vities. from all over the United Siates.
Thev realize the artvantage of coming 0 New
York to learn electricity. .About 4.500 in all
have gone out from our school iuto success.
Yon can do the same. We helieve that with
uws your can learn more thoroughly and more
quickly than anvwhere el-e hecanse we give
vou fractice. We teach you only what you

And Now

Ji vou have an ambitien to make a name
for yourself in the electrical fHicll yon will
want to join the New Yark Electrical School.
1t will be an advantage tu you to siart at
once. Then you showld hurry to seml ior

our 64-page hook which tells you all
the school. with pictures our

ahout
equip-

ment and students at work. amd @ full de

scription of the course.

You neel not hesi

tate to send for this hook.

It i~ FREE 1o

cveryone interested in electricity. It will not

ohligate you to send for it

Send the coupan

or write ns i letter.  lfut write us now while
vou_ are thinking shont the subject of elec
ity

School open to visitors 9 4. M. to 9 PN

S

EW YORK ELECTRICAL SCHOC
29 WEST 72 ST,
NEW YORK,N.Y.

oo oo oo soaS

N all WWWw.americanradiohistorv.com

New York Electrical School,
29 W, 17th St., New York, N. Y.

Please send FREE and without olligation te me your 64-page hook.
Namn. ... -

ADDRESS, .. cvvcavseee oo
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