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I Tell You
You Can!

Be a success and command big pav. You can

easilv do it if vou will naly prepare yourself/ \Why
s/l men neglect to prepare themselves, when trained
Llectricians are always i demand at big pay? \When
emplovers are scarching tor $3.000 and Sl0.000 electrical
men. while this country is crowded with poorly-paid
men who could easily quality for these positions!

$50 to $200 a Week

As a Trained

ELECTRICIAN

If vou have a common school education you can easily qualify af honme by my new
Course in Electricity, no matter if vou know nothing at all about electricity now. \ly
Course, while complete and absolutely scientific. explains everything so clearly that any one can
understand it and do the work. But this Course is designed to give vou a real Electrical education, to
lielp men become bigger, better men—men who can command big pay.

And remember. T give everv student a GUARANTEE BOND which insures vou sat-

isfaction or every dollar of vour monev refunded. I can make such a guarantee because
I know my Course and what it does for my students. Send for free illustrated book telling all about it.
PART OF YOUR SPARE TIME devoted to this interesting work iz all that is needed. You will find
it most fascinating. and in a short time your earning power will be greatly increased.

8179 Electrical Outfit Free:

Ivery student who enrolls with me now gets a $17.00outfitof electrical equipment,
instruments and material—FREE: also my Quick Monev-Making Electrical
Course FRET as soon as enrolied. so that vou can earn while leamning: vou also get
FREE Emplovment Service: FREE S-vear Advisory Service. And besides all this 1

have a pleasant and truly waluable sirprise. for every student who answers this ad.
Send e coupon now.

CHIEF
ENGINLER
ChueagoEagocermgWarky
7 I2epe. 42
hicago. Hlinois o . o . b .
You hove one life to live—and time is passing. N ake the most of
it. P'repare for success.  Aim high; yvou can hit the mark if you will only

trv. Do it! Tear off the coupon nos!

L. L. COOKE, Chief Engineer

CIHICAGO ENGINEERING WORKS
Dept. 42 CHICAGO, ILL.
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EXPERIMENTERS!

The ‘“‘Electro”

Codophone

closely and so wonderfully clear, that Kadloe operaters gasp In dstanish-
ment when thiey first hear It.  And von peed Do Feceivers over the ears e
licar the Imitation singlng apark, wbich sovnds for 3] the worlid tike a
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| htgh-pitched distant powerful Radie Suitlon.  No, the loud-talking receiver
] (Patents Pending) :;lllll[lpt‘ll with vl Imll;n. lalks so Io;zd thiat you can hear the sound all over
e room, ¢ven !f there is a lot of other nolse.

; . . N q THAT'S NOT ALL. By lessening or tighienlng the recelver cap, o tone
] Now that we are for the time being, depn_\ed of uUSiNg OUr  frym (he Inwest, softest (nallly, up o 1o loudest and bighest screaming
B Radio outlits. it behooves us as good Americans 10 hecome suu;rbdn%.wsla. 1“0'35 1a fe\vj xc‘:-nurds." ; , 1o o 2.
= A .- B i £ v M . this jack-of-all-trades marvel, ean he changed [n-
! p‘r()ﬁ(_lcnl iy ]e“rmn.{; lll:E “_’rlelescs i']s “.'e“ a5 T_ele%ra[]h stantly lnto our famous sllent Radintone test hnzzer, sinply by replacing
= (Codes, .Operators who know the Code are, and will be, in . etal dlaphragm with a felt disc, which we furnish with every instru-
¥ ever rising demand. The Army and Navy neéd thousands  ment.
= of operators right now. FOR INTERCOMMUNICATION. Using two dry cells for each Instru-

1

!

i
[

So far the Government has not been able to obtain any
way near all the operators it requires. Not alone does the
FFederal Government c¢all for thousands and thousands of
operators for the army and navy, but nearly all of our many

ment, two Codorhones when connected with one wire
can be used for luterenmumnnication between two hon one-bxlf mlle
apart. Aby one station can eall the other, na switehies, no other appliances
reqolred,  Na vall bell eltier, the loud. mlklng phane ta care of this.

AS AN ARMV TYPE BUZZER. Last, bhut not least, two Codophones
with 'wo 35 olim receivers ean be used to converse over miles ot fine (No.

aud return gronnd,

states  reqnlee  operators  for  the
millda. Ylere Is the great oppurtun-
ity of a litw time for you,

Would you rather fight in lhe
Irenches, nr punch the key behind
the lines? Either way you heunefit
sour country. Which do you prefer? p
Atul it 15 80 easy to hecome an oper-
ator. - You da o necessarily require
a teacher, nor o gol Lhave to gu lo
a school la Jearn. 30 days of fntel-
ligent sty will make you proficient.
Can you aualify NUOW?  Are you
proficient? ('an ¥ou send and receive
swhen yone conntry ealls yon?

THE “ELECTRO” CODOPHONE
{Patents Pending)

$

36 R & S Wire), so flne that no one
can see the wire. Or you can use a
Inng wmetallic fenee und the ground,
or you can communleaté over your
110 volt line up to several miles, wus-
inp no wires, only the ground.

Full direciions how to 4o all this
furnlshed with each lnstrument.
One outfit aloue replices the old
fashioned learner’s telezraph  set.
consisting of key and sennder, which
is all right to learn the telegraph
cade but not the wireless codes.

The “Electro” Codophone s a
landsome, well made instrument,
fool preof, and ballt for lard work,
Contacts are of hard silver % lnch
in diameter, that will ontlast the in-

which we present herewith is the strunent. — llonsing Is  of  metal
e mitcome of several months of intense throughout, liern and key lever
2 stdy and expertmentation of our nicke] plated and  buffed.  Three

I

i i

i

o[ BE R

"

dir. 1. Gernshack. It supersedes our
former Hadiotoue Codegraph, which
compzlsed a Badiotone silenl Buazer,
a loud talking telephone receiver and
a key.

ONE zingle instrument.

as well,
aud on whieh lasle patents are now pending.

What this remarkable instrument is and does.
Codophone is pnsitlvely the only instrument made that
will umilate a 500 c¢ycle note exactly as heard in a Wireless reveiver, so

The “Electro'’

As in all of his work Mr. Gernshack strives for simplicity. 8o
he combined the tiwee ahove mentioned {nstruments with oue stroke nte
{le combined the Radiotone Buzzer awmd the Jond
talklng recelyer {utp i siugle unit, not only mechanically. but eleetrically
This invelves an entirely new prineiple, never Lefore attempted,

balf honr a eday. .
fully to expectation.

order now.
taday.

Nizes: % x 3
The “Electro” Cudophone as descrll»ed. comjlete
Money refunded if instrument is not as represented or does not come up

There will be an euormous demand for thls new wmitrvel

ALl orders filled in rotation,

pew styvle netal binding posts are
furnished.

There ix also 1 neat cnde chart and
full dircetions enabling any intelli-

gent young man or girl to léarn the codes withia 30 days, practising one-

Shipping welght, Ibs.

$1.35

place your
Better order twn lnstroments

The ¢‘“Electro’’ Radiotone

HIGH FREQUENCY SILENT TEST BUZZER

The RADIOTONE s NOT a mere test buzzer,
1t is Intinitely more, Mr. H. Gerusback who de-
slgned this Instrument Jabered incessantly to
produce an instrument which wonld imitate the
suund of a high power Wireless station as heurd
In a set of phoiws. Tbhis aetually has been
schleved in the RADIOTONE. Thls Instrnment
glves a wonderful high pltehed AT SICAL NOTE
In the receivers, lmpossible to obtain with the
ordinary test buzzer. The RADIOTONE is built
afong cutirely new lines; It is NOT an ordinary
lzzer, reconst:ucted In some maununer. Tho
RAIMOTONE has a single fine steel reed vlbrat-
ing at a remarkahiy high speed, adjusted to its
most efliclent fregueucy at fhe factory. Hard
silver contacts are used to make the Instrnment
Inst practicalty forever.

Yes, the RADIOTONE Is SILENT. in fact,
1t is so silent that you must nlace your car on
top of it {o hear its beantiful muosleal uote.

You will be astounded at the wonderfully elear,
500 eyele mote, sounding sharply in your re-
celvers, when operated on one dry ecll. To fearn
the codes, there is absolutely nothing like it,
\Vith the radiotone, a key aod one dry cell and
ANY telephone, a fine tearner’s sot is had. Two
or wmore such sets in series will attord no end of
pleasure for intercommunication work. DPurticu
Iarly uow that we cannot nse onr Wireless suety,
tho Radiolone is already 1n wonderful demamd.
All the interesting thiugs as deseribed with our
CODOPHONE (sce onr ad above). ean be per-
formetl with the Radiotene, a key., a dry cell
and a phone.

ltadiotone as described....... ...each $.90
IMMEDIATE SHIPMENTS

No. HIK 1800

LABORATORY OUTFIT!

Sent it herewlin to pur friends
and cousists of

vamisinal 1heeo tines, 30 25 1o

aud gronved on top and bottow,
Wil wet warh In wketling wet.
inches Lilgh by 113 liches lone

T |nehes,
valoahle to the experimenter.

itustzation, {t esn he uwd to

Giass Fllter Funncl. Thix

Made of hesvy Rlass 1hat will

thick rim on the ogllet, s 1har

mixlny

tom and herefore
table It ddesired,

We linso spent considerable time to com-
bine just such a pructical outft amd pre-

Tho onitit Is completo as per Hlusiratlon

1 Stand, ndo of well quartered oak,

Glass Spirit Lamp, Size 3% taches
ava vl aleobel aml ts in-
Bexldes be-
e used ta hent tesr-thlxs conlepts as per

Tots nnl tahings, to sohler wire, ete.

enslly, 1t 18 accurdtele In the hole on top
of the Filter stundd anid I3 provided whih a

LY
hose cun bu altuched to Lt withont sUpplng
1T

1 Glass Red, tv be wsed In stirring and

Ll Taest Tubes, mado from the best
ported glass. A Whew foatre of Somd of
e tesl lubes {3 that ey hase & fat bot-
enn be paeced on A
needing no <peclal strud.

L Roil of Gopper Clad Steel Wire.
wire I8 1o I ned to ke & mnaber of use-
ful nrtledex sz shown In be illastration,

such as test-tuhe hntders, tripads to support
tetorts, ¢te.  We fumish & blye privt with
the onifit, showing twow Lo make sli these
wire artlcles
Now this whole oulfit as described 51 25
costs you only . 9o o
Postuge exira.  Shipping welght. Y Iha
flnler one today, oven M you dou't need
it now

“The Livest Catalog in America”

our big, new rlm-ulcnl exvclopedla No. 1S
Is wadting for you. Positivels Lhe most com
plere Wireless ‘and elevtrical catulog in rlne
toduy. 2t BIg 1'agee, 100 Blusirations, 500
mslruments mq-n’mnu. ote. Bix Trea.
tise on Wi wu-oh’ . ,xJﬂ R
coupons fnr u( lRﬁ HREBP.Y

Wl
Y
n. l{uuuml -ull\‘ care
ore you tarn lita page nrno

g
ur nlmu’uml Ml Loy mnrr\ln

lm\ cut ar tear “ul.%

slnnllm m yer mull hirdes uld

Cyeloped )..,, rs Ly felum mall

THE ELECTRO -IMPORTING CO.
231 Fullon Street. Nen’\wl Cth .8

ELECTRO IMPORTING CO., 231 Fulton St., N. Y.

i
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Columbia Electric
Grafonola 225 E
Price 8225.

Cabinet of mahogany, satin
walnut, or quartered oak in
all finishes, measuring 49%4
inches high on castors, and |
22v5 x 23 inches. All ex-
posed metal parts heazvily
plated in 18 karat gold.
Ample record storage raom.

Electric

Columbia Grafonolas |
at $125, $135, $175, and $225

HE Columbia Electric Grafonola 125 E 1s equipped with an electric

motor that is a marvel of accuracy and precision. It operates per- |
fectly on any standard current, whether direct or alternating, and can
be attached to any socket—Price $125. Same model equipped with
Columbia Individual Record Ejector—Price $135.

The Columbia Electric Grafonola 175 E is designed to give satisfaction under any
and all conditions. [t provides the highest possible tone-quality and every refine-
ment of mechanism, form and finish to correspond. Price $175.

With its clectrical and mechanical improvements, the Columbia Electric Grafonola
225 E is an instrument embodying the most perfect reproducing qualities and refine-
ment and one that will be as well a harmonious part of the best appointed music
rooms. The motor, a marvel of silence and smoothuness, holds the tone absolutely frue.
Price $225.

= = o

Youn bencfit by mentioning “The Elcctrical Experimenter” twhen tworiting to adverlisers,

www americanradiohistorv com
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Imagination Versus Facts

1 S is well known, the ELrctriCar EXPER-
IMENTER ever since its inception has been
heavily indebted to Dame lmagination.
Imagination makes the world go round—
imagination means progress.

Sometimes we have been lauded for
c\plomng “imagination, more often we lhave been crit-
icised severely. Harsh things have not infrequently
been said about our wholly imaginary writings and es-
says, and we will probably be thus criticised indefinizely.

\We cerlalnl) lay no claim to the fact that our imag-
mary w ntmgs always turn out to lLe correct in the end,
but we point with pardonablc prldc to the fact, that
often our supposedly “pipe dreams” come true. lere
is a recent, as well as concrete example:

In the earl) summer of 1915 while the German owners
of the Sayville Wireless Station were still operating
the latter ‘unmolested, it occurred to us that "all was
not well™ with that parlnCular station. Certain prominent
amateurs mentioned the fact that “irregular” messages
were being sent over Sayville. Then early in July 1915
our Government took over the Sayville Radio Station,
but the German owners still remaiined on the grounds

This partly prompted our editorial entitled “Suyille”
in our August 1915 issue, in which we desired 1o convey
the idea that even with our Government officials in
charge. unneutral messages could still be sent out over
Sayville.

This editorial at once brought a violent letter of
protest from Dr. K. GG. Frank, thie then executive head
of the Sayville Radio Station. Dr. Frank strenuously
deuied that Sayville was sending out unneutral mes-
sages, and closed his letter by strongly 'xlmsmg this
journal. 1l our reply (see our Qctober 1913 issue for
citire  correspondernce) we firmly voiced our former
opinion thit Sayville was indeed scndlnsz ot such un-
neutral messages, and we then cited facts. Beiore
proceeding we might mention that Dr. Frank has since
Liecen interned by this Governmeny for the duration of
the war,

But that unneutral messages actually were being sent
out as late as 1910 and perhaps later came as a surprise
cven to us. Remember our uvwn Gov crument operators

EEEEEEEEEEE@EE

were in charge, but the wity Germans did just what we

suspected them of having been doing right straight along.

We give below in one column an extract from our A
August 1915 editorial—an admittedly wholly imaginary 2V
case ;—in the other column are shown the actual facts Ji
as recently disclosed by our State Department. This A

latter radio message was sent in April 1916 over Say- D.]
ville. and was in connection with the famous Roger

Cascment affair. That the imaginary as well as the

real message should both be addrest to bankers is R
rather startling, to say the least. 1
EXTRACT FROM OUR EDI-  German submarine commander dee
TORIAL, AUGUST 1915 is enahled 1o change his course Vo
“Let us imagine the follow- in order to successfully hunt

ing: A German spy is located bis quarry. = ]
on the ocean liner Adriatic This is only one of the ways Al
headed for Liverpool. MWhen  poo the wireless stations al H
lwo days out the spy learns g,y iille and Tuckerton can be lg

that 1the shi on account 0

used successfully 10 violate our

subinarine anger. will net neutrality; there are undovht-
dock at  Liverpool but a3t odlv scores more.’ £
Greenock (Scotland) instead. VS

He then sends a wireless to a
stockbroker in New York as
follows:
H. P. Frye & Co.
1all Strect, New York.

DISCLOSURE BY OUR
STATE DEPARTMENT,
SEPTEMBER 1017,
"Along the same hne is a

SiE

. ) : code message by wireless to e
S%fl{-‘;rur';“} 000 shares U, Rapper Max_ Moehius, Ober-
il A0 S Jehn Miller. wallstrasse, BCI;IH. whieh is
. - teresting chiclly as wing %
When IFrye & Co. receive 'V A
3 the code method of imporiant
”1:1 mebsszr;,(vr. ::::ﬁy :“I’ll:lh“:;l.‘]‘lh‘ll[ communicaiions  practiset Ig\
Sy b the Gierman Mficial plotters in SRA
g Id -m?‘_' il dock at this eountry. The cade traps-
Groenaep lation was found with the copy
- of e message among  von ¥
R rl“e & (:?' lllllen sends this Igel’s papers. The original is 'l
gt ‘nq ,a’\} 3 & Co., a German dispatch which be-
rr1cclrfr;:lv;ycl§;r Berlin. ing d‘”:‘fl‘“t Lo E"“l:"h Ve
¢ sounds like an 1nnoc:.nt us2-
I‘Iﬂf‘;‘”‘x?' :’l‘g‘;‘;,zﬂ(;ogqﬂlﬂ’l“ ness transaction wviz. ! L I
L o N,
Are bid 33 Natie nol  Geremunia  Insur /;’;
J: ance Cuntract cerfainiy  prom- i
The messaxe is pmmpl]- re- dsed. Ercewter is  etideantly
ecived by the Germann com- safisfod with roposition,  Nec-
mamler of subnarine U-69 not  €5sary sicps fa ‘en taken.

Henry Newman

far fromn the south coast of : )
Ireland, Not so inpocent and harm-

He reads 1he harmless mes- less as it looks, for what the EHI
sage thus: iessage really means i tlus: =

“Adriatic will dock ar “‘Irish agree to proposition. LAtA™Y
Greenoek next Tuesday.” The neeessary steps have heen

With this mulhgcncc the taken.* ‘_’.4

Truh, indeed, is stranger than fiction. aml imacina- =
tion is often improved upon. H. GerxsBacK

'U

THE ELECTRICAL EXPERIMENTER Is ubllsht on the 151 of cach mouth at "'!‘!
[} Lo

Fulton Sireel, New York, There are 12 inumlers per year.  Subscription price

guar In 1% X and possesslons, Canada and forvign counttlet, $2.80 o year.

ax well as UL S0 atamps aeveDied (10 forelgn colng or statups).  singlo coples. Io cenits
vach. A ﬁnlnpk' copy Wil he ment gratle o request,  Cheeks and moiey onlers shiould In

drawn to orcer nf THE EXPHRIMENTER PURLISIHNG O, I[N,
address netity ud promunly. In ofler Hhal cupicx are not misearcied or lusl, A green
wrapper Indicatos explration. No coples sent atfer cxpiration.

All comminicatlons and eontrlbutions to ths fonmal should be addrems to: Fdlior.
T ELECTRICAL EXPERIMENTER, 233 Folion Streel, New York. Uasccepted con-

It you ebange veur

teibutlons camnot be naurned untess full posiage i
coutrlinptions are pald ¢or cn publication,
1 are highly desiranle
me-.l ae second-elsss matter al
Title resastered U
The conlenis af mls

goodd phulographs accoinpanying
TUE F1LFCTRICAL EXD

e New York lo-u 1iee, b

I*atent Odiee.  Copyright,
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magazlae are copyrighted and st nul be repraduccd without giving fuli credit to the

oublicatian.
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OUR COUNTRY WANT-MORECHEMIAS

Here is your opportunity to learn about the wonderful science of chem-
istry. Chemcraft gives you the most fun, the most experiments and the
most real knowledge- CHEMCRAFT No. 2 (

2 Price Delivered $2.50
Chemcraft service and West of the Mlssisslppl and Canada $3.00

. .
a subscrlptlon to the Chemcratt No, 2 {s mucb larger than the No. 1 - D00
Ch f Ch o t S(-tl It contains 3‘_'ld.ltl'er bt l‘h\'mitadls andl a lib- ALY 3 [re— e c‘g
m m cral assurttent of Apparatus and cquipment. — - |
€ cra t e 15 are Tlh":dﬂir: nlxuaru' raﬁre a&dhmlunble Cbe‘lgic;gs in- F [c]3

clul this outfit which represents the biggest 2] G
free tO Chemcraft owners. ralue cver put on market for such a low price. % w,& S1O,
The instruction book which comes with this sel = | |- 9 © o)
— — 5’“}5 ld"ec"ulns for wur&;mz nearly alhundred won- :3- Q [/ D0 ?64

erful esperlments and after you have Used the ¥ —~

CHEMCRAFT No. ! Price Dellvered S1.25 5o for a litgle while you will be able to desise . afole

west of the Mississlppl and Canada 51.50 conntless addluional experiments of your own. y - Fa»—— 4,-43-
Tlus is a dandy set at a very reasunable price Every purchaser of Chenieraft No. 2 receives a b L10L8,
With it you ean wourk lots of wWonderful experiments  Chetieraft service card. and is entitled 10 a free ,l'h rofoye
ach one of which cau be repeatesd many tmes.  subscription 1o the Chemcraft Chemist. This fs SRS

Tliere Chemieals, (est inbe ®lass  the piggest Kind of 3 melp 10 carryidlg 06 ¥our ex-
tube, Measures, ¢ together with the No. 1 pefuneating avd oo oue shuuld everlook this offer.
Cheneraft book which glves comblete directions,
explmns all the vAperlinients in a elear, interesting
wanner. and tells many wonderful and interesing
ks ab Chemiistr

Wit Chemeraft No. 1 you cag make fira Ink and
fuses; you can Dbleach colors. tesl waler, nrepare
chloring, manufacture ammuoiia, gun powder, <ol
ored fires. black and eolored
inks; you can prepare
magic inks and papers.
change water into wive and
wine into water, pour tnk
and mils from same
es3¢) and ao
§ no end of

are 14 ditte

CHEMCRAFT No. 3
Price Delivered $5.00
West of the Misslssipd) and Canada $6.00

The No. 3 Chemcraft is the biggest and most
complete Chemical ser _on the ovarker. This set
comains 48 different Chemicals all of which ere
carefolly chosen because of their maoy interesting
reactions. A latge assortment of valuable appara-
tus Is included. among which §s a_blowpipe, aleohcl
lammp. $ test twbes. test tube bolder. test tube
hrush. measures, measuring spoon, gas delivery
tube and stepper. glass tube, stirring rod, and
other wiscellanecus equipment.

The Chemeraft book for omfit No. 3 ia compleie
in every detall. It contalus 230 expetiments aod
gives the user a complete course in Chemistry In
addition to furnishing all kinds of fan.

Every owner uf the No. 3 Chemeraft set is also
entitled to Chemeraft service and 8 free subscrip-
tlon to the Chemeraft Chewlst,

Your local dealer probably has the Chemeraft outfits in stovk, In case be hasn't, howeser.
we will supply You direct upon recvipt of price. Prompt delivery fuapanteed e

CHEMICALS AND CHEMICAL APPARATUS

Do you have a chemlcal laboratory? No experimenter should be without ane. A knowledge
of Chemlstry wlll always be of grealest valus 10 You and there is nothlng more interesting than

= chemlcal experiments,
I Wé are soeclally equlpped to meet the requirements of the experimenter tor chemlcal sup.
plles. Let us know yout wants. Dur catalog lists nearly 206 chemleafs. all klads of apparatus,
many tooks an chemlstry. and glves valuable tables and other information. Sent to any address
upan recelpt of f0c In U. 8. stamps or coin.

THE PORTER CHEMICAL CO. Dept. B. Hagerstown, Md.

At Last!

Electromagnetic waves of any
length from an incandescent lamp.

TYPE 0J3—$400.00 COMPLETE
Oscillion Telegraph, capable of trans-
mitting the voice 15 miles, or tele-
graphic messages 40 miles. Larger
transmitters for greater ranges.

TYPE *5"—$60.00

De Forest ‘“Oscillion”
(Oscillating-Audion)
Generator of absolutely undamped oscillations of
any frequency. Permits Radic Telephone speech
gurpassing in clearncss that over any wire. For
Laboratory and Research Work has a field utterly
uofilicd. Patents issued and pending.

—— — MANUFACTURED BY:
DE FOREST RADIO TELEPHONE

TYPE EJ2—PRICE, $32.00 AND TELEGRAPH COMPANY TYPE VC4—P!CE $20.00 .

NEW AUDION AMPLIFIER FOR = VARIABLE CONDENSER

INCREASING STRENGTH OF RE- NEW YORK CITY This Condenser is similar to our commerciai type but is en-

CEIVED SIGNALS 25 TIMES, Office and Factory Cable Address:  closed in an oak cabinet. It has 35 semi<circular aluminum
It is not a detector in 6ny form. 1391 SEDGWICK AVE. RADIOTEL, N. Y. plates. Tbe maximum capacity is approximately .0025 M. F.

You bencflt by mentioning “"The Elcctricol Experimenter” when uriting 1o edicriisers,
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Telegraph and Telephone on European Battlefields

N no war in the past have the electric
signaling systems covered so many
square miles or such a great diversity
of requirements, The commnanding
general wants to know low a
certain division is progressing: an artil-
lery captain  wants to ascertain  just

adventure, action—all of these come to the
Signal Corps man in the pursuit of his
duties more than ever before. To-day he
may install a telephone switchboard 1n a
cheerful little town ncar grand head-
quarters, situated a dozen miles back of
the battle-front. To-morrow he may be

came along and was pleased to learn that
all of the circuits had been tested out
without losing a man. The same captain
was grieved to hear the next day that this
brave lincman. his work dune. had bleen
picked out of a pole-top by a stray shell.

At the beginning of the war there were

A Birdseye View of a Modern Battle-fleld with the Varlous Telegraph and Telephone Lines Linking the Advanced Trenches With

the Artillery In_the Rear, Also
Comblned Assaults.

where his shells are dropping; these and a
million other facts must be transmitted
every hour of the day along the hundreds
of miles of battle-front. And it is really
marvelous how the army signal corps have
perfected their frail looking wires and
instruments. so that they will work under
the most mnfavorable conditions. Romance,

Note the Large Number of Shell

Craters,

stringmig wires thru a shell-swept forest.
Onc case which is on record will serve to
show the lottery-like chance these men
take. An English military lincman had
been busy for several weeks in a district
ncar the Aisnc battle-front. He had about
completed  straightening ont a  perfect
jungle of wires and circuits. [lis captain

437
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Enabling the Post Commanders to Communicate at Once WIth Any Sectlon of Tren¢ch Line for
Reproduced fromy Actual Photograph.

certain dangers connected with telephonic
communication, for our focs were not slow
o try to catch our communications, and
their engincers were scon busily engaged
establishing delicate microphones near our
telephone lincs, so as to intercept messages
and learn of our projected actions, says
lsidore Reconlicr, commander of a section
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of French sapper telegraphers. \\e soon
learned of this and have now apparatus by
which any snch ‘“‘cnting” or listening is
practically impossible. for =mreat advances
have been made in the arts of telephony
since the beginning of the war.

\We have had to develop a system by
which the telephone wires nsed by the artil-
lery and infantry could be instantly distin-
guished from one another, so that we might
not mix up the lines, for ‘while they co-

operate, the systems are absolutely separate.

The ordinary telephone is easily establisht, §

running from the point of contact with the
enemy o the chief of that sector, and from
the sector itself to the commander. When
these wires were so simply laid as at first
it was easy for the enemy to “listen in,”
but now the current is returned by special
conductors, and the use of spy microphones
is almost impossible, The artillery has its
telephone system, independent ot the other
lines, but connecting with the headquarters
of attacking and defensive troops. A line
is run on the front, in any way that the
ground will permit, and kept in order at
any risk. Often when the bombardment is
heaviest, one of these wires is broken and
must be repaired, while shot and shell burst
among the engineers. When an attack is
in progress the telephone engineers follow
the line closely, installing new stations at
the first possible moment, so as to keep in
touch with the rear and the centre of com-
mand. If driven back, this corps has to
pick up all material so that it will not fall
into the hands of the enemy.

After the cannon, whose fire has been
directed by aviators and captive balloons
via radio, have smashed the trenches of the
enemy, and they extend their fire, the in-
fantry attack begins and, bayonets couched,
the men advance. The various units follow
each other in obedience to orders from their
leaders. These orders are long since decided
upon, and in the midst of this tumult all is
directed by a general plan. Meanwkile,
further to the rear, the generalissimo, the
general commanders, the chiefs of the army
corps, of divisions and brigades, with detail
maps spread out before them, follow the
movements and give their orders. All of
this has to be done along the wires of the
telephone.

The generalissimo 1s stationed in a house
where many lines meet, so that he can be
in constant communication with all the rear
and the advance. Every chief of service in
turn, as well as every commander of a unit,
of one or more lines. is ready with a report,
awaiting orders. The development of the
telephonic communication between head-
quarters and all parts of the forces has
been so perfected that it works without
delay. Each army is connected with Gen-
eral Headquarters by a line at the end of

THE ELECTRICAL EXPERIMENTER

which an officer receives all nseful informa-
tion, making it possible for him to follow
the least mcvement of his troops. Near

this officer another insures his connection
with the aides of the generalissimo, especial-
ly charged with conveying orders from the
chief of the army.
“Directives.”

These orders are called

Photos from Central News Photo Setvice

Left,—A Photo From the Egyptian Battie-

Front. Advanced English Artlileryman Tele-

phonlng Warning of Enemy Alrcraft Ap-
proaching. Note the Camel.

Center,—A French Officer of Englineers [n a
Mine Galiery, with Newly fnvented Micro-
phone, Detecting the Sounds of German
Counter Mining Operations. Men Who Do
This Work Are Called “LlIsteners.” Llsten-
Ing Is a Very Delicate Operation. 1t Consists
of Detecting the Dlrection, Height, and Dis-
tance of the Sounds Heard. To Obtain
Greater Clearness., Drums Are Used as Well
as Speclat Microphones. As Soon as a Pro-
tonged Sllence on the Part of the Enemy Is
Noticed After a Period of Rather Hard Work,
the Conclusion Is That a Chamber Is 8elng
Loaded. and at Once You Charge Your Own
Mine. The Loading of the Mine-Chamber Is
Followed by the Operations of Connecting
the Fuse and Tamping. The Latter Con-
sists of Blocking Up the Mine-Chamber with
Bags of Earth or Sand, so as to Direct the
Force of the Explosion Towards the Enemy.

Right.—A Central Telephone Station In the
French Trenches at the Alsne.

In its turn the general guarters of an
army is connected with general headquarters
from which it receives orders and to which
reports of each phase of action must speed.
Moreover, it is in close communication with
neighboring arries as well as with the army
corps under its direction.

Each army corps is itself connected with
the army of which it is a part. and as fol-
lows: From the army corps to division, to
the brigade, to regiments, to the trenches
as far as the first line and outposts.

This primary circuit aflows the sending
of orders and knowledge as to how they are
carried out.

The telephonic circuits of the artillery
are much more complicated. It plays the
same part as the former for batteries and
groups; but more than this, it serves for
reporting on location of objectives and
dirceting the fire. It has to insure the co-
operation of the various groups of artillery
with one another, and the connection of
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tliese groups with the wireless headquarters,
which are in direct connection with obsery-
ers on aeroplanes and captive balloons, as
well as with posts of observation on the
ground.

It must not be forgotten that the artil-
lery works by concentration of fire. The
artiflery must prepare the way by battering
down forts or trenches for the advance ot
the infantry—so both must be kept in close
touch. The aviators signal how and where

the fire should be directed. The telephone,
telegraph and wireless all play their part.

Whether in the trenches or in defensive
operations th: telephone has a great im-
mediate value, and even in advance move
ments, whenever a halt takes place the very
first duty of the engineering corps (tele-
graphic division), is to establish com-
munication by telephone with the rear. The
military telephone is quite different from
the regular machine. It consists in its
simplest form of a “combination” (micro-
phone and telephonit ear-piece, joined by a
hard rubber handle, etc), the branch-box,
induction coil box and battery for produc-
ing the current. In setting the wires care
is taken to prevent “grounding,” isolating
the wires as carefully as possible. Usually
the line is laid by four men; an unroller (of
the wire), an assistant, a mounter and as-
sistant. The unroller carries the wire on
a bobbin in his left hand, playing the wire
ount stowly. His assistant keeps the wire
straight. The mounter attaches the wire to
the point of departure, his assistant hands
him the wire as needed, who lays it upon its
supports as he advances. \When he reaches
the end of a piece of cable he tests his con-
nection carefully to the point of departure.
He marks by a pebble or bit of paper the
point where he has connected each 500 yard
cable, in case of breaks. He locates his sta-
tions in the safest possible places, out of
view of the enemy, or protected as much
as possible. If an advanced position must
be abandoned, the corps in charge of the
laying work takes up the wires as rapidly
as possible, removing ali memoranda from
the station, and beat a retreat with the line.

WVireless has proved of great value for
aviators to convey their information to their
forces, and only within the last year and a
half has the method of communication been
perfected. For obvions reasons the con-
struction of the antennae and other parts
cannot be described. Suffice it to say that
methods of communication between the aero-
planes and the ground have been devised,
and they are of such kind that the enemy
cannot intercept the messaces. The captive
balloons use a telephone wire which unrolls
as the balloon ascends. Batteries alone are
possible in campaign telephony, and special
batteries have been devised which are both
light and powerful
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Electricity Being Used to Hasten Crops

XPERIMENTS on a large scale
with the use of electricity to stim-
ulate the growing of crops are
among the English government’s
latest efforts to increase the coun-

try’s lome food production. The depart-
ment of agriculture has taken over a large
area near Hereford, where installations
have alrcady been set up for the use of
ionized agricultural experts under Profl. W,
H. Blackman of the Imperial College of
Science and Technology who will supervise
the experiments.

In the Hereford experiment high tension
alternating current is to be used. Spring
wheat, barley, oats and clover will be dealt
with, and fertilizers of various types will

NIGHT-SCENE OF

England, More Than In the United States, the Stimulatin
|s Being Carefully and

In
of Plants, Particularly Vegetables,

This Purpose

also be used in these experiments.

The method adopted is to stretch over
the field to be treated a number of thin
wires on poles, something like low tele-
graph wires, but high enough for loaded
wagons to pass underneath. The wires are
supported by high tension insulators on
posts in long parallel spans thirty [eet
apart.

“The charge fizzes off from the wires,”
says one account, “with a sound which is
sometimes audible, and with a glow which
is visible in the dark. Anyone walking
about below the wires can sometimes feel
the effect on the hair of the head, as a
cobweb on the face. The electricity does
not act as a fertilizer but as a substitute
for sunlight. The current is only used in
the early morning and in clondy weather.”
The initial cost of tlie apparatus [or twenty-
four acres is about $1,500, and the animal
cost, including depreciation and labor, is

about $300, which is not so very high,

The gtesent method of overhead dis-
charge from wires stretched over the crop:
was introduced into England twenty years
ago by Professor l.emstrom of Helsinglors,
whose book, “Electricity in Agriculture and
Horticulture,” anyorne interested in the sub-
ject should consult. The mcthod was modi
fied by Mr. ]J. E. Newman, in conjunction
with Sir Oliver Lodge. These and others
formed themselves into the Agricultural
Electric Discharge Company, which dis-

posed of a large number of installations
both in England and abroad.

Very contradictory results were obtained
hy the various users of the Lodge-Newman
apparatus, and the subject lost much pres-

o

%gﬂqff

Effect of a
xtenslvely Tested Out.

tige. The results of the company’s own
experiments with wheat in over a series
of years were reported as an increase vary-
ing from O per cent to 39 per cent. The
next phase in the development of electro-
culture opened in 1911. The British Board
of Agriculture gave a grant to Professor
Priestley of Leeds for a scientific investi-
gation of these new methods and their
value. Professor Priestley collaborated with
Mr. I. Jorgensen, an electrical expert and
plant physiologist, and with Miss E. C.
Dudgeon of Dumfries. In the result it
appeared that many technical difficulties
existed. At first no favorable results were
obtained, but in the last two years. with
improved methods, increases of 50 per cent
over the ordinary crop have been recorded
with oats on Miss Dudgeon’s land.

A very complete installation has recently
been connected up in the extensive veg-
etable gardens owned hy Sir Thomas E.
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Hlgh Tenslon,
Standard High Voitage Electric Generators for

Are Avaliable on the English Market.

Roberts, near Carnarvon in \Wales
The engineers of the Carnarvon plant
are convinced of several important features
which have not been previously noted
They are emphatically of opinion that th
ionization of atmosphere is but of sec
ondary importance, though attention is be
ing particularly paid to the influence oi
prevailing winds to widen the area of in
fluence. They maintain the main effect oi
the discharge is noticeable on the soil, and
that soils heavily manured are more effec
tively benefited by reason of the latent hu
midity. The active result upon the soil is
apparently due to the release and nitrifica
tion essential to the well-being of plant life
The dark green foliage and the building-up

AN ENGLISH HIGH FREQUENCY PLANT GROWER.

High Frequency Discharge on the Growth

of new tissue is evident proof of the greater
vigor and increased growth of the plant.
Furthermore, confirmation is provided of
the fact that sunlight is detrimental for the
discharge to be in operation at the same
time (more successful working is obtained
at sunrise and sunset); a time-switch can
be automatically arranged to switch the cur-
rent on and off at these times.

This fact also emphasizes the approxi
mate degree of humidity necessary for thc
success of the discharge, as the amount of
dew or latent humidity prevalent at these
periods are more or less helpful. Whereas.
in heavy rain the discharge is inclined to
run to waste. owing to insulation troubles
It must be borne in mind that the intensi-
fied and rectifed voltage of 75,000 volts t
100,000 volts has to be dealt with in a very
different manner to the ordinary electric
light voltage, and the methods of control

(Continned on page 493)
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Are Cable Messages Safer

HE great activity of the Kaiser's
sub-sea fighters have led many peopie
to ask the questic ‘what of our
ocean cables?” Omne of the leading

cable experts in this country recently
answered this question by saying—"Well,
let the Huns cut the cables; what of it?

People in general are quite unfamiliar
with the ocean cable and its maitenance,
especially during war times. At present,
and in fact since the United States declared
war against Germany, the cable companies
have taken proper steps to have all land
lines closely guarded night and day. A

Flg. 1.
and Creed Automatic Cable

In 48 hours the cable companies would have
a fleet of repair boats on the spot splicing
the cables, suitably convoved by naval ves-
sels and this would hold good for either
European or American coasts.”

The accompanying picture, Fig. 1, shows
an interior view of the Trans-Atlantic
cable station at Penzance, England. The
apparatus on one of the circuits extend-
ing to London, England, is shown on the
table, to the right. The wire is duplexed,
(i.e. two different messages are sent over
the cable at the same time), and is operated
in the same manner as the longer Trans-
Atlantic sections. In the back-ground is
shown a set of “Creed’ automatic cable
nstruments,

The second picture, Fig. 2. shows one
corner of the operating room of the Trans
Atlantic cable office at Penzance, England.

The two instruments on the right arc
~‘Creed” automatic transmitters. As the
perforated paper tape passes thru the

transmitters, it falls into baskets as shown
Just to the left of the second instrument
from the left of the picture, may be seen
onc of the double-lever hand keys used by
cahle operators. .

The maintenance of ocean cables is one
of the most intcresting studies. A peculiar
{act in this direction is that of the 18 Trans-
Atlantic cables now in service there are
always two out ot order; not tie samce
two of course, but two out of the total
number. Thus the cable ships always find
something to do, in both winter and summer.

There are now 18 ocean cables linking
America with Europe. The cable terminals
are practically all under military guard and
even the officers of the cable companies are
not allowed near the cable land lines or
terminal buildings. unless on special bus
aess and then only when accompanied by a
military 2nard.

what the Interior of 2 Modern Ocean Cable Office Looks Like,
‘Trans-Atlantic Cable Office at Penzance, England, the No. 1 London Wire,

I’hotos from Donald MeNieol

This is the
Duplexed,
Instruments Being Shown.

fleet of cable repair ships carrying expert
repairmen and engineers are always waiting
to dart here and there, as soon as they re-
ceive the news that a cable has gone bad
or been cut. If the cable ship has only
to make repairs along the shore or a short
distance out, no naval convoy is required.
However, if the cable ship has to proceed
to sea, then a naval escort is furnished as
a hostile submarine would be an unwelcome
visitor. besides causing the cable ship to

drop the cable ends, which it possibly had
picked up after a long hunt, in its effort to
out-run the U-boat. Altho not public
knowledge, one of the leading cable com-
panies has lost one of its best cable repair
and supply ships, it having been torpedoed
in the Mediterranean. The crew was saved,
lTuckily, as the ship was not far from shore.

OBSERVATIONS

OF ATMOSPHERIC ELECTRICITY
AND OCEAN MAGNETIC WORK.

A series ot volumes reprinted from the
publications of the Carnegie Institute,
Washington (UG.S.A), describe in detail
the work undertaken by the “Galilee”
(1907-8) and the “Carnegie” (1909-1916)
in connection with electric and magnetic
observations at sea. The three volumes
before us deal respectively with ocean mag-
netic work and atmospheric electric ob-
servations, records of which are presented
i a very complete and elaborate way. The
accurate determination of the intensity of
the earth’'s magnetic field at sea naturally
offers special difficulties, such as do not
occur 1n a well-equipt laboratory on
land, and magnetic storms ¢an also be reck-
oned with, altho their effect seems to have
been relatively small and transient. In the
earlier researches on the "Galilee” the ob-
server had also to contend with the dif-
ficulty of a magnetic ship. The design and
mounting of "the various instruments ace
described in great detail, and this collec-
tion of data presented will no doubt con-
stitute a valuable record.

SUBMARINES SEE WITHOUT
PERISCOPES?

The Revista Maritima mentions that sub-
marines are now being constructed with-
out periscopes of the ordinary type. In-
stead of the usual vertical tube arrange-
ment a system of two lenses, one on either
side of the wvessel, is being employed. It
is claimed that this device is much less
visible from a distance, altho it has the
drawback that the vessel must navigate
nearer to the surface. The device appears
to be only in the experimental stage.

Fig. 2.

Atlantic Cabie Office at Penzance,

Thru the Automatic Transmitters Whlcch |Send Out the Dots and Dashes Thru
the Cables.
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This Plcture Shows One Corner of the Operating Room of the Trans-
Engiand.

The Perforated Paper Tape Passes
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Locating Underground Ores by Electricity

HE basic problem to the mining in-
dustry 1s the finding of ore in pay-
ing quantities. This difficulty has
nroduced many opcrators of the di-
vining rod, and several other
methods have been tried in the effort to de-
termine the hidden ore conditions under-
ground and avoid the expense of drilling
or of sinking shafts in barren grounds.
The whole subjcct is of great in-
tercst, and the possibilitics are so vast
that no one nced be surprised at the large
number of divining-rod operators or their
varied mcthods of working. I have known
some remarkable facts about divining rods,
but the final results m every ¢ase have had

it, and this induced current in turn induces
a high-frequency oscillating magnetic field,
which reacts on the original magnetic ficld,
reducing its intensity.

The necessary couditions are that the ore
or ores sought for shall be conductors of
cleetricity, for the method descriled enables
the location of an electrical conductor, and
the fact that certain ores are such conduc-
tors makes their location possible. An ore
that is not electrically conductive cannot be
determined by this incthod. Native meals,
most sulfids and chlorids, Lut very few car-
Lionats, silicats or oxids are such conduc-
tors.

The progress of laboratory experiments

identical exploring coils 12 and 13 (Fig. 1),
of suitable diameter and number of turns,
are connected in series with two current
rectificrs 16 and a semsitive galvanometcr
17. By placing one of these exploring
coils at a measured distance from the cen-
ter of the primary coil and moving the
other around the center, the induced
currents in the exploring coils being op-
posed 1o each other, a line, along which the °
magnetic flux is cqual, is established and
may be plotted. The location of the mov-
able exploring coil, when the galvanometer
reading is 2 minimum, determines this line,
which may be called an isogonic line and is
similar to a contour line on a topographic
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The Latest Feat in Mining Engineering Is the
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Exact Location of Underground Metalile Ores by Means of I(nductlion.
The Magnetic Fleld Created Affects the Ore Body,

Ty e ko ———
A -

./-

"

4

iy
o T4
.- _
;

— e = = e —

The Larger Col}
Which

Reacts on the Smaller Exploring Colis and (ndicating Instruments.

no probability of development 10 a condi-
tion of certainty that would warrant a
business investment, and almost every
operator of a divining rod is afflicted with
an over-developed imagination.

In an effort to reach the desired result
of being able to determine the position of
an orcbody under the surface of the
ground, the idea of exploring the ground
magnctically was conecived, and during the
last three ycars has becn developed, first
by laboratory work to establish a suitable
method, and later by ficld work to apply the
laboratory method to actual working condi-
tions, says 11. R. Conklin in Engincering
and Mining Journal. Patents are pending
far this mcthod, which will be of interest
m many helds of prospecting work,

If a high-frequency oscillating clectric
current, such as is used in wircless tele-
graphy, be confined to a closed circular cir-
cuit, a high-frequency oscillating magnetic
ficld is induced within this circuit, and the
arrangement becomes a solenoid of prac-
tically no length and of large diametcr.
Any clectrical conductor that may be in-
cluded in this induced magnctic field will
have an oscillating current induced within

was slow and tedious, and the difficulty of
adapting these experiments to field work
and designing the neccssary instruments
was cven greater. The final satisfactory
results are shown by reference to Fig. 1, in
which 1 is an alternating-current gencrator
or other source of alternating current, sup-
plying the low-tension coil 4 of a trans-
former, through a regulating, inductive re-
sistance 5. The hLigh-tension transformer
coil 8 is conuccted 1o a suitable spark gap
s in parallel with condensers 9 and 10 and
the primary coil 11.

The primary coil 11 is lait in a circle on
the surface of the ground, and within it is
procdiced the oscillating magnetic  ficld.
This magnetic field decreases toward the
center of the primary coil and might be
plotted as shown in Fig. 2, in which the
ordinatcs represent change in magnetic
flux. Owing to unavoidable variations in
the original source of power, these ordi-
1nates may vary during observations to an
extent greater than their diminution due
10 the ncighborhood of an electrical con-
ductor, so that the measurement of this
magnetic ficld requires a balanced method.

For measuring this magnetic field, two
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map. In the latter comparison thi¢ com-
pleted plot of these lines suggests contour
lines defining a depression, as shown in
cross-section in Fig. 2. Now if the mag-
netic flux be decreased as at A in Fig. 2,
due to the presence of a conductor of elec-
tricity, the contour lines are drawn out in
the direction of the conductor, and the
plotted curves are distorted from the nor-
mal circular form, enabling the location of
the conchiuctor to be determined.

Scveral sets of actual distorted contour
lines, as determined in the field. are shown
in Figs. 3 and 4. A!l were observed with
the primary coil two hundred feet in diam-
eter. Onc of these plots, in Fig. 4, shows
the location of a 2-iu. iron pipe line buried
about a foot underground, and i< alzo dis-
torted by a body of conductor still deeper.

The primary coil is shifted and these
contour lines plotted for a sufficient number
ol centers 10 determine the general size
and dimensions of the body of conductor,
after which prospect drithing is done o
prove the depth, thickness and quality of
the conducting orcbody. 1£ the conducting
orcbody be below and nearly symmetrical

{Continued on page 501)
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Seeing Wireless Signals

UR front cover illustration shows
one of the latest wireless signaling
devices perfected by Teutonic ex-
perts. With this device the recep-
tion of radio messages on a flying

aeroplane is made much more positive, inas-
much as the noise from the engine or ma-
chine gun does not interfere m the least
with it, as is the case wlere the aerial radio
operator has to listen in a pair of sensitive
head telephones.

We are indebted to William Dubelier, a
radio-engineer of New York City, for the
description and photograph of this remark-
able instrument, who personally saw this
apparatus in the Berliner factory at Vienna,
Austria, and besides had the

operator can write down a message without
looking at his 'pen or pencil. Besides, it is
not impractical to install a light weight
typewriter on the aeroplane; and “touch
typists” never have to look at the keyboard.
Radio and wire telegraphists are daily us-
ing the typewriter in just this way, by the
thousand.

The principle of the optical and photo-
graphic reception of radio signals i1s not
new. The efficacy of the Einthoven string
galvanometer in this réle was Quite thoroly
tested out by the Poulsen radio experts,
both in this country and abroad. The
American Poulsen interests—the Federal
Telegraph Company of San Francisco—

In an article in the "Cologne Gazette™
on a visit to Kiel, where the dockyards are
said to be mainly, but not entirely, engaged
with repairing work, contains the follow-
ing passage on copper and electricity:

“Copper is now used in large quantities
in all ships, altho, of course, consumption
is restricted as much as possible. Espe-
cially for stean piping there is no substi-
tute for copper, and it -is also needed for
all purposes where high resistance to sea
water and salt air is necessary.

“Over against the boiler shop is the elec-
trical shop, which becomes every day more
important with the increased use of elec-
tricity. We have already gone a long way
in this direction, aitho we
have not yet gone quite so

pleasure of observing signals
being received from a distant
station with it.

This apparatus consists of
@ sensitive Einthoven galva-
nometer with a small electric
lamp shown at the very bot-
tom of the photograph. The
light from this lamp is
focused thru lenses on to a
small mirror, which in turn
reflects the light thru a mag-
nifying glass, the same as in
an opera glass. The upper
part thru which the observer
looks is constructed on the
prismatic binocular principle,
making the sighting appara-
tus equivalent to six times its
length.

In other words, the ob-
server does not actually see
the wireless signal or wave
literally speaking; he only
sees the effect of the etheric
wave, after it has impinged
on the antenna attached to
the aeroplane, and after it
has past thru the tiny quartz
fiber suspended between the
poles of a strong magnet, and
perpendicularly to the mag-
netic Aux lines, If a weak
current, such as a received
radio signal current, passes
thru this quartz Rber, the lat-
ter will be displaced from its
normal position in a direction
perpendicular to its axis and
to the magnetic flux lines.

RUBBER CUSHIONED
EYE-PIECE ———3=

BINOCULAR
PRISMS ———————3n=

HANDLE —

GALYANDMETER

far as the Americans, who
even drive the screw-shafts
of large ships by electric
motors. As regards our sub-
marines, it is indeed much
the same with us, for our
submarines already consist
half of electricity. The sub-
marines are also concerned
with the accumulator shop.
where accumulators are re-
paired. Repair is not always
possible, for the demands
made on the accumulators in
war are sometimes too great.”
HANDLE

OUR SOL-

BOOKS FOR
DIE

While furnishing books.
magazines and other litera-
ture to these men,whom we
are beginning to consider
truly “our own,” we should
not forget that there are
large forces in France with
quite as keen a desire for
American literature and with
far less chance of having it
satisfied. An appeal has just
been issued calling attention
to this need.

In New York City books
may be put in packages
marked for the “American
Overseas Force” and left with
any public library. They
should be in fairly good con-
dition. Magazines are wanted

The hne galvanometer
string moves in front of a
narrow slot, illuminated by
the smail lamp fed from a |
battery (see illustration). An
aptical reproduction of the slit and wire is
thrown on the sensitive retina and pupil of
the eyes, one of the miost sensitive devices
we know of. As the messages come in, in
the form of telegraphic dots and dashes—
short and long signals—the quartz string is
deflected back and forth correspondingly;
thus the radio operator “sees” the incoming
signals, A short deflection indicates a “dot,”
while a longer deflcction represents a
“dash.”

The apparatus just described and here
pictured serves the same function as the
detector used in all radio receiving sets. It
is usnal therefore to connect it with some
form of tuning coil or transformer, so that
the outfit can be rcadily tuned to the proper
wave length.

As the front cover illustration shows the
operator holds the instrument with both
hands, or only one hand, if he desires to
write down thc message rcceived. This he
can readily do with a little practise, keep-
ing one eye on the instrument and the other
on the message pad as he writes. A good

Here

is the Latest Teutonic War Device. 1
Operator In a Flying Machine to ‘'See” the Wireiess Signals.
the Engine and Other Noilses Do Not Bother Him In the Least.

spent many thousands of dollars in their
researches on this method of receiving
radio signals, the only difference being that
the movements of the quartz string were
highly magnified and recorded ploto-
graphically on a moving film. It is hopeful
that this work may be taken up again and
followed up to a successful conclusion. The
United States needs the best it can get for
every branch of its military service and it
would seem that the apparatus here de-
scribed and being successfully manufactur-
ed in Germany can certainly be duplicated,
and no doubt considerably improved, in this
nation of vast industrial and scientific re-
sources.

ELECTRICITY AND WAR IN LAND
OF THE “HEINIES.”

The “Frankfurter Zeitung” announces
that the German Government has requi-
sitioned all electrical machinery and ap-
paratus. and it is not now possible to bny
or sell electric motors without special per-
mission.

wwWw americanradiohistorv com

it Permits the Radio

—and contributors are re-
questied not to send periodi-
cals more than two years old.

The type of books our
Sammies enjoy? Fiction first;
then TFrench grammars and dictionaries,
first-year French books, volumes of travel,
biography, history; books on aviation, wire-
less telegraphy. submarines, automobiles and
mechanics.

Don't forget that there are men with the
overseas forces who have been educated
to a taste for the best of literature, “Sartor
Resartus,” or “God, the Invisible King.”
will be received as avidly as one of E.
Philip Oppenheim’s novels. There are men
in the army with Harvard and Yale and
Cornell educations—and with a correspond-
ing literary appetite, And the army also
inciundes men with little schooling. Con-
sequently you have a broad and almost un-
limited field for literary charity, and don’t
fail to read the notice on the front cover of
this journal.

Thus

THE ELECTRIC TAXI
For crowded traffic (ease of control).
simplicity, ease of operating and freedom
from engine trosmbles, the electric taxi is
coming well into favor.
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Microphones in Trench Warfare

Y MHERE is hardly a spot on earth
today where modern science receives
as many professional tryouts as in

our war trenches. New methods, new
schemes, new invcntions are being tried out
forever, and like many another game it
settles down to a game of wits where that
side having the most brains and the most
ingenuity is likely to win out in the end.

By H. GERNSBACK

he obtained by what is popularly called
the dictagraph. But the question im-
mediately comes up, how are the dicta-
graphs to be placed in the enemy's
trenches? Of course, while it is rather a
ticklish business, it is not impossible and
our illustration shows how it could be
readily accomplisht.

We first need onr sensitive microphones

will not be discovered. 1t should be re-
membered that grass or vegetation grow-
ing over the microphones as well as over
the fine cable will practically conceal both
entirely from view. The same is true of
dust and sand, etc., which all aid in hiding
the microphone. Naturally a microphone
of this kind must be rugged and the ar-
rangement should be such that no matter
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Listenlng to the Doings in the Enemy's Trenches By
way How to Get Advance Information, as.

When two forces are deadlocked against
rach other and when it becomes practically
impossible to pass over tlie intervening
“No Man's Land” with assailing forces, it
1> of primary importance to know what is
going on in the other fellow's trenches.
It being impossible to raise the head above
the parapct due to continuous bullet streams,
the men in the trenches are more or less
un edge continuously, as they do not know
what is going to happen next. Consequently
nost of the reconnoitering is done during
the night, and to counteract this the enemy
uses the so-called star-shells which illu-
minate the landscape for miles around for
a period of a few seconds. During this
timec there is always an opportunity to
vatch advancing forces or patrots and thus
annihilate them.

The thing that a commander is most in-
terested in, 15 to know just when the enemy
is going to leave his trenches to make an
attack. If he could know cxactly at what
timeé such an attack is to be made, this
mformation would often be of priceless
value. Of course, it goes without saying
that 1the enemy is not likely to give away
<uch information if Le can help it. Ad-
vance posts in advanced trenches, called
n field parlance “listening posts,” are of
voursc quite satisfactory, but they do not
vet advance information, and thev are
~simply there to stop an advancing force
or 10 tel! the men behind the lines as soon
as the attack has started. This listening
post is usually a shell hole somewhere be-
tween the trenches in “No Man's Land”
well fortified with sand bags, and well in
wudvance of the front trenches. It is usually
manned by two men, and a machine gun or
sometimes rifles only. It has occurred to
us that advance information could readily

Means of Supersensitive

properly camouflaged so they will have a
rather innocent appearance. In other
words, they could be made up as cobble-
stones, pieces of log, or any other object
that would not arouse the suspicion of the
enemy. It would then be the duty of some
of the men to take these thus camouflaged
sensitive microphones up to the very edge
of the enemy’s trench, concealing the mi-
crophones behind his parapet and sand
bags.

Needless to say in doing so, it is neces-
sary for the party who lays the micro-
phones to clear the barbed wire entangle-
ments, and this is ticklish business. Inas-
much as these wire entanglements are often
provided with cowbells and other ingeni-
ons tefl-tales which immediately inform the
enemy that someone is near, the trick can
be accomplisht nevertheless. For instance,
the microphone may be thrown by hand like
a bomb, taking good aim that it does not
actually land into the trenches; thin wire
trailing from behind the microphone and
which should have the same color as the
ground, will not be readily detected by tle
enemy. In this case, the wire would of
course lay on top of the barhed wire en-
tanglements. but being very fine it probably
would not be observed from the enemy's
trench.

Naturally all this work must be done dur-
ing a dark night, it being impossible to
crawl out of the trenches in "No Man's
Land” during the day-time without courting
certain death. It also goes without saying
that the enemy will surely discover some
of the microphones in time and shoot them
to pieces,

However, it should be possible to place
enough of them in such a manner that at
least a few will stay in place where they
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Microphones
for Instance, Just When the Enemy Intends to Attack. Etc., Etc.

Is a Recent ldea. It Shows a New

how the microphone is thrown, it should
operate to its full sensitiveness. This,
however. presents no unsurmountable tech-
nical difficulty. any electrical engineer being
capable of designing a microphone of this
kind.

Now suppose we have a few dozen of
these microphones concealed near the
enemy's trench. The wires from them lead
to our own trenches, where an operator i1s
to be in charge of the receiving end, listen-
ing for any information coming over his
wire: chance remarks by the enemy are
surely to be made from time to time. But
wot alone is information such as this of
high import. but our commanders need
very much more certain information as for
instance, when the men in the first trench
line are to he relieved. )

In trench warfare, the men ot course
cannot stay in the trenches all of the time,
and they are usually relieved during the
night-time. which means more or less con-
fusion, “choked” trénches, ete. If our at-
tack can be timed at such a period, it is
naturally more easy to win a trench than
when the regular forces are in charge. The
noise and the talk of the relieving party
should usually he loud enough to give such
information away over the sensitive micro-
phone.

Of course. a scheme of this kind can
readily bc muproved upon in many ways.
and we leave this to our able Signal Corps
attendants at the front.

ITALY USES RADIO-TELEPHONES

So successful have wireless telephones
proved on ltalian warships that the gov-
ernment plans to install them on merchant
and passenger vessels.
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“Movies”’ Show Women’s Place in War

N these trying days of strife when on

all sides nations are in the grip of war

the “movies,” as usual, have their full

play on the subject. Always of keen

mterest to young and old, kiddies as
well as grown-ups, the photoplays are giv-
ing their best to the portrayal of war in
all its grim reality. very detail receives
the utmost consideration; especially is this
true where the uses of electricity and mod
ern invention are involved.

From the large number of photoplays
now before the public the following cssay
and photos have been chosen, showing how
women tnay help at home, by "Taking the
Man’s Place.” and by so doing, allowing
every brave and true-hearted American an

opportunity to do his bit in the tight
for democracy. The following is
typical of the change that has been
wrought abroad at the present time,
and who knows, but what the same
might happen in the good old U. S.
A, Lady "W.” at the beginning of
the war, lived in a palatial mansion
in an exclusive section of the big
metropelis.  She sipt her coffee in bed
every day at noon, motored about the Eng-
lish capital and gossiped over her tea with
other ladies everv day at dusk. At dinner
she became finical over the filet mignon,
after which she drove to the opera or to
a social function given by one of her
friends. She was the kind of a woman
who thought life impossible without two
maids at [east, a manicurist and some one
to look after her pet dogs.

Recently one of her friends received a
letter as follows: *I shall soon ro into
the fields, and ‘do my hit’ along with the
other women who have turned farm la
horers. Ever since the horror of this war
first broke on me. | have done evervthing
that ! could to alleviate the suffering of
the poor hoys who are stricken by it.

“My home. as you already know, has
been turned into a hospital. 1, myself,
have nursed many wounded men back to
health. I have spent days and often nights
rolting bandages, mending and disinfect-
ing clothes, Now | Delieve 1 am peeded
in the fields, and I shall prohably bie among

the Sussex dairy maids by the time you
receive this letter.”

This was the war’s effect upon Lady
“W.” It is typical of what has happened
thruout Europe and what must certainly
occur in this country, if the war continues
two years longer.

Already women are training for various
vocations and are replacing our first quota
of the Grand Army. As a “lineman,” the
woman will fit in very nicely, having held
the reputation of working wires so long
that making a profession of this pursuit
will not be new. It is true, they will be
very much up in the air about t, as any-
one can see from the accompanying photo-
graphs, which show a fair female lineman-

ing when the time comes we arc sure.

Then again as a ~\Wireless Uperator,”
the woman can very well fill positions in
this interesting and fascinating art. There
is a fifteen year old girl now living at San
Raphael, Cal, who has received a first
grade commercial radio operator's license
from the United States Government. Her
name is Kathleen Parkin, and she tock
up the work after becoming interested in
it in the physics laboratory of the high
schoo!l she attended. \Wireless operating.
in fact, seems to be a form of employ-
ment peculiarly adapted to women. Girls
hold the majority of places at telephone
switchbeards and quite a number in tele-
graph offices, so it seems reasonable to

" Shatl We Have Tele-
graph and Telephone
Line - women With
Us Before Long? It
Begins to Look That
| Way, Altho These

. Photos Represent
\ Gladys Brockwell as
a Eine-woman and
a Radio Operator in
a Recent Photo-play,
There Come Reports
from Several States
That the Women are
Making Good on Just
Such work.

R

N

beg pardon, linewoman—one Miss Gladys
Brockwell, in the Fox photoplay, “Taking

the Man’s Place.” Seriously. however. act-
ing as telephone and telegraph linemen is
uot a completely foreign occupation. Of
the 38.000 persons now employed in this
occupation. 600 are women.

Many dangers are encountered by the
man whose task it is to see that the elec-
trical communication lines are not broken.
He must climb to the top of the highest
pole, cling among a nest of wires with a
narrow belt as his only support. While
there. he must see that all apparatus is in
working order. Ile has often to go into
lonely stretches of the country, where at
any minute, he is liable to be attacked by
fierce beasts or still ficrcer men. He must
also expose himself to rigorous weather
and he frequently spends tlie night among
poisonous marsh gases.

All of these hazards the women are will-
ing to encounter. Tliey have bheretofore
given many instances of moral courage.
Physical courage, which is a much com-
moner thing, they will be capable of show-
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suppose that they can just as welt
tap the key of a radio station. The
marine laws of this country re-
quire the presence of two wireless
operators on each ship. I once
knew a girl who held a position
on board a stcamer. Her fellow
telegrapher was of masculine
gender; so to avoid losing her job
she married him.
. In time of war, it is especially
important that all telephone, tele-
graph and radio communications
be kept free from the least in-
terruption and damage. Military
units 1n widely different parts of
the country must be acquainted with the
movements of their troops. Orders from
the commanding officers must be sent im-
mediately to subordinate officers of the
line, Old men and young boys will be in-
capable for all the jobs, and Uncle Sam
will be forced to turn to the women and
ask for their help. One thing seems ab-
solutely certain:

hen the call comes, the women wilt
bhe ready!

One of the newest New York liotels is
electrically equipt from top to bottom.
Hardly an clectric appliance of the many
which contribute so much to happy, com-
fortable living has been omitted, Elcctric
refrigerators., dumb-waiters. stoves, {fans,
vacuum cleaners, ‘phones, calls of all de-
scription, the most improved and modern
lighting. and a liost of other electrical ap-
pliances, This model hostelry is called
Hotel des Artistes, and, as the name im-
plies, is especially conducted for artists,
illustrators, writers, and those of allied ac-
cupations,
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How

~DITOR'S foreword.—The present arti-
h cle, especially prepared for “The Elec-
trical Experimenter,” is one of great
interest 1o all of us, and particularly to ¢lec-
irical reoders who follot the lives of big men
in their reading. 1t is not often that one has
the unusual opportunity of observing at close
rauge just how such men as Edison, de
Forest or Pupin accomplish the day's duties.
Besides making interesting reeding you wnll
find in the following paragraphs some of
the principles involved in the working out
of these men’s goal—Snccess!

R. LEE DE FOREST,
the well-known radio
engincer and inventor,

is one of the greatest radio
students today. Besides be-
ing president of his own
: company, now extremely
! busy on war orders, he still
finds time to carry on re-
searches in wireless. When
1 asked Dr. de Forest how

he tackled the day’s problems, he said:
“My daily work begins promptly at eight
o'clock. | first go over wmy mail and decide
what matters require immediate attention
and what can be postponed to more leisure-
ly mnoments. Beiore beginning my dicta-
tion I go rapidly thru the Laboratory and
Shop to check up the various jobs and see
what progress has becn made, and what
are the needs in the way of information or
advice of the men in charge of the various
jobs. This is to avoid any delays which
occur if 1 postpone this work until thru

with my office work for the day.

“I then shut myself in the office and
endeavor to do at once all the dictating
which has to be done for that day. I am
usually thru with this work by nine-thirty.

“I then go carefully over the work in the
Laboratory, Audion and Oscillion Depart-
ments. In these days when we are so rushed
to get out instruments of various types
urgently needed for the Army and Navy,
l irequently help in the testing of the ap-
paratns. | find this keeps me most inti-
mately in touch with the exacting require-
mnents wlhich must be met in this Govern-
ment apparatus. Occasional faults in design
resent themselves, or some careless or
asty work on the part of some of the
employees which must be corrected before
it goes further,

“About noon I am usuaily ready to make
a sccond trip of supervision thru the fac-
tory. Lunch hour consists of eating a few
sandwiches while seated at my desk, and
ustally consumes less than fifteen minutes.
This affords ine a good opportunity to
clieck over my memoranda as to various
matters which will require my attention
during the afternoon.

“It 1s frequently necessary, even in these
busy days, to go to New York City to
consult with my Patent Attorneys, manu-
facturers, chemists, or engincers with
whom we are doing business or obtain-
ing materials from. These outside trips
are always conlined to the afternoon and
I make every cffort to so arrange them that
I can get back to the factory before closing
time in order to go over all the mail of the
day, checking up and signing the corre-
spondence. and laying out the necessary
tasks which are to be undertaken the next
morning.

“The present program permits practically
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Big Electric Men Work

By GEORGE HOLMES

no experimental or research work during
wourking hours. All such work has to be
now limited to nights and Sundays, altho
it is really surprising how much of this
development work can be done here and
there between times when testing out
standard apparatus, etc., provided only that
this developinent work is along strictly
similar lines, such as improvements in the
design of Audions, or Oscillion tubes, re-
finements of circunits, improvement in me-
chanical and electrical designs, etc.

“Under these circumstances most of the
details of data-making, quantitative meas-
prements, etc, must be left to my assist-
ants whosc time <¢an be uninterruptedly
devoted to their individual tasks.

"My reading and study work are limited
to hours at my home, which fortunately is
located fifteen minutes by automobile from
my Laboratory. This work is always done
at night and is usually terminated between
cleven and twelve o'clock.

“It is a source of genuine regret that in
these exceedingly busy and strenuous times
my dutics do not permit me to concentrate
as has been my habit and delight for days
and weeks at a time on some problem or
investigation. It is only by such concentra-
tion that revolutionary results are obtained
hut under the circumstances which sur-
round us this form of work must unfor-
tunately be postponed 1w more tranquii
times.”

ROF. MICHAEL 1

PUPIN of Columbia

University, a strikin
figure in the electrical worl
and instructor oi Electro-
Mechanics at that Institu-
tion, is an unusually busy
personn as is general with
men in the public eye. His
pleasing personality and
good will towards all who
know him is remarkable, when one con-
siders the numerous tasks that confront
him in the course of a day.

Aside fromm the various classes at the
University and time devoted to various
technical meetings, etc.. he still has time
for experimentation and research. At the
time of the author’'s visit to his wonderful
laboratory at Columbia, Prof. Pupin and
his assistant were engaged in experiments
on a new form of rotor for high frequency
alternators.

Regarding his general layout or plan of
work, he said among other things—"That
‘Big’ men do not plan out their day’s work,
but just take it as it comes’—which saying
is very true when onc considers the numer-
ous problems that arise daily in the work
of such a man. Of course, there is always
a schedule kept as to thc classes tv come
and the serics of experiments to be con-
ducted. but usually there is much that has
10 be taken care of just as it comes.

Taken all in all, Prof. Pupin is one of
the busiest personages cver interviewed.
Howecver, from appecarances onc wonld
never judge him to be one of the lcading
scientists of the day, as he takes his work
coolly, quictly and deliberately, even in the
most strenunous periods and is  always
pleased to mcet a fellow experimenter and
chat for a few moments on topics of elec-
trical and scientilic interest.
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7T HOMAS A. EDISON,
master clectrician,
chairman of the United
States Naval Advisory
Board, holder of more pat-
cnts than any other man
living, inventor of the in
candescent lamp, phono-
graph and motion picture
: machine—how does such a
dynamically active human

genius get thru the day’s work?

L
A

In answer to this question as to b
routine followed by My, Edison i gom,
thru the day's work, it may be said that
the term “routine” would scarccly be ap
plicable in his case. In other words, Ar
Edison wsually has in progress a number
of investigations and experimems which
he is either conducting in person or with
the aid of his large staff of experimenter-

One or more of these investigations or
experiments may be the subject of a stren-
uous campaign continuing day and night
without intermission, while others may be
along lines of work requiring months and
in some cases even years of experimenta-
tion. As an instance of the latter class.
there was one case where Mr. Edison had
an expert experimenting upon one singl.
line of phonograph recordinz, undcr his
supervision, for 15 years before arriving at
satisfactory results,

Altho Mr. Edison is a good business man,
as well as an mvemaor, he does not keep a
calendar of engagements, Directors’ meet-
ings, et cetera, but figures on having all the
time there is, day and night. for his ex-
perimental and invengive work. leaving it
to his son, Mr. Charles Edison, and his as-
sistant, Mr. \V. H. Meadowcroft, to watch
out and see that he attends to the com-
paratively few appointments that have been
made for him.

He never attends to the details of open-
ing any mail. There is a tremendous Stream
of letters flowing to him constantly, bt
these are opened for him, and only those
requiring his personal attention are brought
to his notice. His assistants strive to save
him in every detail that is possible, especial-
ly when he 15 on one of ns strenuous cam-
paigns, during which he will often average
20 hours work a day for a long period ot
time. During these campaigns everything
is boiled down to the extreme point, in
order that he may be enabled to concentrate
his attention on the work in hand to the
utmost possible limit.

His days and nights are crowded with
work, and he has no regular schedule that
could be called routine. He devotes all his
thought and energy to the work which is
in hand at the time, and he has no thought
whatever for the clock.

Ordinarily, lie comes down to the Lab-
oratory right after breakfast and plunge
imminediately into work the moment he ar-
rives. ohlivious of all else that is going on
around him. It must be noted, however,
that he will find time to keep in close touch
with his extensive business interests by oc-
casional consultation with the various man-
agers and a rapid examination of reports ot
the operations of the various departments,
his capacious memory enabling him in this
way to keep his finger on the pulse all the
time.

No man exists who is happier than Mr.
lidison when he has somc new problems to
solve.
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Something New in Microphones

HE microphone or sound wave
transmitter now nsed in all standard
telephone and similar apparatus, has,
to all practical intents and purposes,
remained the same for many years
in 1ts general make-np. That is, it has
comnprised a metal or mica diafram about
thrce inches in diameter, and when the
voice waves in the air impinge against this
diafram, they cause it to vibrate on its full
diameter as an axis. \\hen this occurs, a
small carbon button, secured to the center
of the diafram, is caused to exert a vary-
ing pressure against a number oi small
carbon grains held in a carbon cup in jux-
taposition to the aforesaid carbon disc car-
ried by the diafram. The accompanying il-
lustrations show something quite new in
the realm of microphones, which has just
been invented by \William and James Bir-
rell.
The new transmitter here illustrated is
the result of much research work by these

" AR TR SR

Left:

atking. Right:

engineers, wlhio have made a close study of
this instrument, and its operating principle
is rather one of agitation of the carbon
granules between the carbon electrodes,
than it is of compression, as in the old
type.

1t is quite remarkable what this new form
of microphone will do. For instance, the
diafram may simply be held in the hand
as shown in one of the accompanying il-
lustrations, and the transmitter will talk
loudiy and clearly over a telephone circenit
ot considerable length. It has been tested
out on actual telephone c¢ircnits up to 10744
miles in length; this circuit consisting of
100 miles of standard metallic line and
7, miles of farm line, which latter was
mostly barbed wire fence. In another test,
on telephone train dispatching circnit
near Chicago, this transmitter was success-
fully tested out on a 443 mile stretch of
line, and the voice was remarkably clear
and distinct, regardless of the fact that a
number of train dispatching telephone sta-
tions were connected in on the line at the
time.

This transmitter can be placed in any
standard telephone microphone chamher,
such as found on desk stands or wall
'phones, and all that is necessary is to re-
move the old transmitter parts. including
the bridge arm, and placing the new trans

mitter of the type herewith shown inside
the chamber, using the old damping springs
which had been left in position, as the

means of holding it in place. With this
simple change, and connecting one cell of
dry battery at each end of the line, into
which 35 miles of cable had been connected,
the spoken voice emerged clear and distinct.

One of the illustrations herewith pro-
duced shows an interesting and most re-
markable test made with this transmitter,

e
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Even When Submerged the New Transmitter Gave Perfect Transmission Thru Surface of Water. A
Front and Rear Views of New Microphone Showing Caonstruction Details.

in which it was submerged in a small fish
aquarmm filled with water, and also con-
taining several gold fish. Wonderful to re-
late, and contrary to what might invariably
be expected with such a delicate device as
the microphone, this particular instrument
sncceeded in transmitting the voice per-
fectly thru 35 miles of artificial cable,
while it was submerged, and moreover,
with the mica disc covering the carbon
grains punctured, so as to allow the water
to enter the carbon cup.

One of the illnstrations herewith, shows
a young lady making this test, the sound
waves passing first thru the air and then
thru the water to reach the submerged
microphone.

\Vith respect to the resistance of this
new microphone, a nomber of tests gave
its value at 50 oluns, when the receiver
was removed from the hook, and with no
talking or other noise in the vicitnity. As
soon as voice waves impinged on the trans-
mitter, its resistance increased to from
105 to 110 ohms, and it proceeded to vary
between 110 ohms and 60 ohms, the resis-
tance not returning to the normal 50 ohm
value at any time. The corrent consump-
tion with four dry cells in circnit with the
inicrophone, varied from .09 ampere with
no talking to .04 ampere when talking
started. \When but one dry cell was tested
m circaut with the micronhone. the current
consumed varicd from .02 ampere to a little
umder 01 ampere.
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Most important of all, this microphone
is one oi the simplest, if not the simplest
ever devised, considering its extremely
high eﬂic:ency, which compares favorably
with any of the standard microphones now
in use. It has but twelve parts in its
make-up, and the arrangement of these
parts is apparent from the accompanying
photograph. One of the most interesting
facts about this transmitter is that #no
mouihipiece is necessary, even when talking
over long circnits with it, as is invariably
the case with all of the usual microphones
with which we are familiar.

WOMEN ELECTRICAL
ENGINEERS.

One hundred and fifty young women will
study to become electrical engineers at the
State Agricultural College of Kansas the
coming year. Because of the war many

(13

Center: A Casing s Not Required

engineers have left their positions and it
will not be a great while before the short
age will be keenly felt. “Women are being
employed as power plant operators in the
large central stations of Europe,” said
Clarence E. Reid, professor of electrical en-
gineering at the college, “and have been
found entirely satisfactory.

“None of the machinery in these stations
is operated by hand, but is all controlled
by varions forms of electric motors set
into operation by the tonch of a button or
by electro-magnets or air pressure con-
trolled in the same manner, so that physi-
cal strength is not at all necessary. \Work
of this kind is far less exhaunsting than
many forms of work in which women are
now engaged, for central station opera-
tors may use seats and have more variety
of movement in their work, Desirable
qualifications ior entering upon engineering
study comprise ability in mathematlcs and
interest in scientific study.”

Electrical heating blankets are now of-
fered to those who sleep out-doors, for
hospital and sick-room wnse, for elderly
people or those with poor circulation. These
blankets conie as large as 6 x 5 feet; have
three temperature controls, ranging from
82 to 112 degrees. The cost of running is
alinost negligible. The item of lightness
as compared to much heavier bedclothes
is an important consideration.
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HOW AFRICA GETS THE WAR
NEWS.

The war lias, from the first, been brought
right home to Africa. The four German
colonies, over which the war extended, have
an arca more than four times as great as
Germany ; and there has been long and hard
fighting in all of them except in Togo. Out-
side and within these areas of actual war-
farce live thousands of whites who are in-
tensely intercsted in the European struggle.
It may surprise many to know that not a
few of these whites, even in the depths of
Africa, arc receiving the essence of the
news every day and arc well informed as
to the most wital facts of the day's war
history.

Even the Sahara Desert is now partly
belted by a telegraph line, a French enter-
prise, with wireless extension to Timbukto.
Thus this once mysterious city of the Su-
dan is now in touch with the great events
of the day. The Belgian Congo is efficient-
ly served by the French cable to Libreville
and the land line to Stanley Pool, where
navigation of the Upper Congo begins. The
news is then wired up the Congo to the
mouth of the Kasai River, 370 miles ahove
the mouth of the Congo, and then by wire-
fess to Stanley Falls, 870 miles above the
Kasai.

THE MAN WITH THE MAGNET.

Almost, if not equally, as famous as the
immortal “man with the hoe” is the “man
with the magnet”—the man we see in all
of the leading industrial plants now-a-days.
The illustration shows a powerful 12-inch
electro-magnet handling a 1,500 pound steel
billet in the plant of the Duplex Metallic
Co., Conshocken, Pa. It lifts the billet just
as easily as a man would lift a 25 pound
sack of flour, At the touch of a switch
the magnet loses its magic power and the
billet drops or lays where it is. Attached
to traveling cranes, the amount of work
one of these electro-magnets in the larger
sizes can accomplish in one day is quite
astonishing. They will unload a freight
car full of pig iron in less time than a
gang of men and at a fraction of the cost.
The larger sizes of clectro-magnets are
capable of lifting single pieces weighing as
much as 60,000 pounds, or 30 tons. Such

Here We Have the '"Man WIith the Magnet.!” Who Is Almost as

Famous Nowadays as the Immortal ‘‘Man
12-inch Electro-Magnet Is Shown Llifting a

a giant electro-magnet as this mcasures
62%2 inches in diameter, consumes 72
amperes at 220 volts, and weighs 7,500
pounds, net.
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ELECTRICITY AS FOOD: MR.
HOOVER PLEASE NOTE.

M. Bergonié¢, the ecminent ¥French doctor,
has solved the high cost of living by mcans
of diathermy. In other words, he claims
to have madc electricity take the place of
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TELEPHONE IN COCOANUT
STARTLES NATIVES.
Modern home comforts are not e¢xactly
familiar to Sulu Islanders, according 10 a
report publisht by the Society for Elec-
trical Development.

From the Philippines Comes an Interesting Electrical Stunt That Fooled the Islanders.
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Yankees Simply Dropt a Telephone Receiver in a Cocoanut Shell, Which Hung Outside the

Building.

food. Applications of the electric juice will
furnish the body with nourishment. He has
tried his idea on a man weighing only 110
pounds, who had not been receiving suffi-
cient nutrition. In a short time this man
was fat and sassy. Electricity did it. It
furnishes the heat for the body which is
usually furnished by
food.

The poor man who
owns an eighty horse-
power Mercedes and
¢annot afford to buy
food and gasoline
both, and is slowly
starving to death, can
go out in his garage
and three times a
day, disconnecting the
wires of his storage
battery, can consume
all of the electricity
that he needs. This
' will take the place of
breakfast, dinner and
supper, or breakfast,
luncheon and dinner,
depending, of course,
upon the man’s sta-
tion in life. \Vhen
an automobile party is
stranded nineteen
miles from a garage
all of the members of

With the Hoe.” The 3t can be fed f{rom
1,500-1b. Steel Bllet. e ayteries in the
car.

Whole families may be {ed trom an elec
tric lighting chandecher in the parlor and
this will save the trouble of cooking. And
then electricity will not smell up the house
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When the Cocoanut Started to *'Talk'—Well, Say.

“While in the Government employ in
the Philippines,” says this writer, “I was
stationed on the island of Pasilan, which
is a small island in the Sulu Archipelago

“We frequently had them entertain us
with their native dances, and in turn would
fill them with wonder and awe with 4
phonograph which we had in our outfit.
We found it necessary to put up a telc-
phone line between two buildings that were
a little distance apart, using two magneto
sets. One day I found a rather large
cocoanut under a tree near the bamboo
hut we were living 1n, and conceived the
idea of making a cocoanut talk. So
emptied its contents and hung it on the
outside of the house opposite the phone,
so arranged that we could put the receiver
thru the grass wall and drop it into the
cocoanut,

“We invited some of the natives to see
the wonderful cocoanut that we could make
talk, and with the aid of an interpreter
at the other plhone who understood their
language, we had a lot of fun. Some of
the natives were so frightened they left the
village, Next day a delcgation returned and
directed us to destroy the talking cocoa
nut, under penalty of immediate attack
They did not like to have so uncanny a
thing around. There was much rejoicing
when we consigned it to the flames.

like corned beef and cabbage does.

However pleasant it would be 10 get a
breakfast from an electric belt or get a
ten-course dinner from the batteries in the
telephione, we fcar there is a2 catch in it
somewhere and it will probably be some
time before powerhouse banquets will be-
come a reality.
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Historic Electric Apparatus

HE present article 1> an endeavor to
refresh the minds of our electrical
students with the antecedents of the
wonderful present-day electrical in-
ventions. Like everv invention or
science, the art of electricity has had its
full share of struggling inventors and
laugh-producing inventions.

The early inventions in electrical science
here discust are not necessarily the very
first effort made in each respective line, but
are those which are given credit historically,
being the fundamental ones from which all
later practical applications
developed.

By H. WINFIELD SECOR,
Assoc. A. . E. E.

viz, that of the electrolysis of water by
the passage of an electric current thru it.
This inventor used a wire for each letter,
the same as Le Sage, and to send a signal
over any certain wire, but the wire in this
case could be of considerable length, \Vith
this system it was but necessary to pass a
small battery current thru the proper wire,
which caused the water in the indicating de-
vice at the opposite end of the line to be
decomposed, this indication being evidenced
by the production of a large amount of
(hydrogen) gas bubbles in the water.

duction and simply oheying a basic law of
electro-magnetism. The next definite step
in the development of the dynamo as a pro-
ducer of electricity by electro-magnetic
means was in 1831, when Faraday made hi~
first experiments with a revolving copper
disc placed between the poles of a wvery
powerful magnet. In some of these experi-
ments, a copper disc was alloned to dip
a trough containing mercury; the electric
current being taken from the axle support
ing the disc, and from the mercury trough
in which the disc dipt as it was rotated by
means of a crank hand'c

About a year later Pixu

One of the first elec-
trical ghenomenon experi-
mented with, was that of
static electricity. Fig.
shows the first static ma-

chine as devised by Otto
Von Guericke, of Magde-
burg, Germany, in the

year 1630. The illustra-
tion shows Von Guericke
and also his machine,
which consisted of a globe
of sulfur fixt upon a ro-
tatable spindle so that it

Cincinnati, Ohio.

In the present -article, describing historic electric apparatus, you will
find many facts not generally known.
the first electric telegraph was actually worked in 1774, by Le Sage, a
Frenchman residing in Geneva, Switzerland?

Did you know that incandescent electric lamps, employing a carbon-
ized paper filament burning in a vacuum were successfully constructed of
as far back as 1845? This lamp was invented by a Yankee—Mr. Starr of
The first successful arc lamp with automatic carbon
feeding mechanism was built about the same time, by an Englishman
named Wright. The history of these electric inventions is a real romance.

For instance, did you know that

devised an electro-mag -
netic dynamo as shown
also in Fig. 5, which m-
volved the use of a re-
volving permanent steel-
magnet placed below two
iron cores containing coils
wire. By means of
driving gears and a handle
as shown in the illustra-
tion, Pixii was able to pro-
duce quite strong alternat-
ing currents with his dy-
= namo as the permanent

could be revolved rapidly
by means of a crank.
Powerful static electric shocks were ob-
tained from this relatively crude device
by pressing against the surface of the sul-
fur ball with the hand, while it was being
turned.

The ['oltaic pile illustrated in Fig, 2
was invented by Alessandro Volta in 1775.
This device was the first to produce what is
properly known as veoltaic (also called gal-
vanic) electricitv. This battery was made
by placing a pair of dises of zinc and copper
1 contact with one another, then laying on
the copper disc a piece of flannel or blotting
paper, moistened with brine; then another
pair of discs of zinc and copper, etc., each
pair of discs in the pile being separated by
moist conductor. Such a pile, if com-
posed of a number of such pairs of discs
will produce electricity enough to give quite
a_perceptible shock, if the top and bortom
disc terminal wires be touched simultane-
ously with the moist fingers. Volta is given
credit for laying the foundation of all pres-
ent day batteries.

The first electric telegraplh of which
we have historic record, and also that on
which most writers and authorities agree,
is that of George Lonis Le Sage, a French-
man residing in Geneva, Switzerland, and
who built his first telegraph in 1774. The
Le Sage telegraph system employed 24
wires, placed in a trough in the ground,
the wires being suitably spaced and insu-
lated by means of glass partitions at fre-
quent intervals. Each wire represented a
certain letter of the alphabet. As 1% known,
vold leaf is extremely sensitive to minute
electric impulses, and so we find that Le
Sage placed a small piece of gold leaf at
the end of each wire. To send a signal over
any particular wire corresponding to a cer-
tain letter of the alphabet, a small static
charge was sent thru the wire by touching
it at the transmitting station with a glass
rod which had previously been electrically
excited by rubbing it with silk. This sys-
tem was rather limited in its application. as
it is very difficult to insulate a static charge
for any great distauce

The next serious form of electric tele-
graph devised was that Soemmering,
hearing the date of 1808. Munich, Germnany.
This is the machine illustrated in Fig. 3. Tt
operated on a very ingenious principle;

The first electric motor is undoubtedly of
interest to every electrician. Early in the
19th century a number of philosophers be-
came much intercsted in the effect of elec-
tric current carrying conductors, especially
in their reaction when placed in the field of
a magnet. \With respect to the first electric
motor devised, credit is invariably given to
Michael Faraday. who devised the first elec-
tro-magnetic rotation apparatus in the year
1822. Barlow in 1823 produced the rotation
of a star wheel placed in the field of a strong
magnet as shown in Fig. 4. These devices
were very crude and simple howecver, and
developed infinitesimal power. Undoubtedly
the first electric motor employing electro-
magnets wound with many turns of wire,
and also comprising a motor which utilized
both permanent steel magnets and electro-
magnets, was that perfected by Prof.
Joseph Henry, of Princeton University, in
the vear 1831. Henry produced recipro-
cating motion as well as the rotary motion
by electro-magnctic means. Henry's motor
of the vintage of 1831 is also shown in Fig.
4. This was the forerunner of the present-
day electric motor of which there are many
hundred thousands in use in all parts of the
world. Henry's device interrupted the bat-
tery current by its oscillating or rotary mo-
tion in an intermittent manner in cither
case. It is interesting to note that Hensy
called his motor a “philosophical toy.” In
studying the history of electric motors and
dynamos it is well to keep in mind this
first electro-magnetic motor of Professor
Henry's, which fact will be further touched
upon in the present article, as i1t had a very
important hecaring on certain other inven-
tions.

The dyname. which produces electricity
by rotating an inductor or series of induc-
tors in the field of a powerful magnet, was
first studied on the basis of a peculiar phe-
nomenon. The first experiment in this field
reverts back to what 1s known as Arago’s
disc. This consisted of a brass or copper
disc which, when rotated at considerable
speed and placed below a magnctized com-
pass needle, caused that needle to be
dragged around. These “Arago’s rotations,”
as they were called, were supposed to he
some kind of mysterious magnetic rolation.
until Faraday proved them to be due to in-
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magnet spun around bhe-
low the magnet coils at
high speed.

The troliex car, with which we are all
familiar today, and which moreover seems
so simple that it would almost appear to
have always been with us, instead of pass-
ing thru many stages of evolution, was di--
tinctly an American invention. Going back
to the work of Prof. Joseph Henry and the
electric motor, it 1s recorded that Thoma:
Davenport, a New England philosopher
who was residing in Vermont, went to scc
one of Prof, Henry’s powerful electro-mag-
nets in operation at a manufacturing plant
where the magnet was in use for the pur
pose of removing iron from clay and othcr
materials. This was about the year 1833.
and Davenport was much mmprest by the
great power of the then new electrc-mag-
nets, one of which he saw demonstrated hy
lifting a heavy steel anvil when excited hy
three battery cells.

Davenport did much thinking on this sul»
ject and at once started building models o1
electric motors, and he is given credit for
producing the first electric railway in 1833
History records that Davenport actually
made over one hundred models of electri.
motors in the period from 1835 to 1841}
These included motors of every conceivable
type and variety, both with electro-magnei~
and permanent magnets. He exhibited an
excellent model of his proposed electric raii-
way in Boston in 1840. Davenport, so we
learn, was not an educated technician or
true philosopher of the coillege-bred type.
but was a natural born genius, and it is said
of him that he surely realized the wonder-
ful basic principle which underlies every
electric motor and dynamo today; i.e., that
to obtain the maximum and most satisfac-
tory results, there shall be two distinct mag-
netic fields employed, one of which shall he
of permanent polarity, and the other of
which shall be of coustantiy changing
polarity,

The first incandescent electric lamp has
been a bonc of contention for a great many
vears, and much mystery surrounds the
carly days of the incandescent lamp. Most
historical electrical treatises give credit for
the first incandescent lamp to Sir Hum-
phrey Davy, who exhibited this type of
illuminant (first demonstration in 1802) n

(Continued on page 499
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The Marvels of Radio-Activity

Emanations.

HE substances Thorium, Actinium,
and Radium possess. in addition to
the ray-giving properties, that of
emitting continuously radioactive
gas or emanation. These emanations
all possess the property of ionizing a gas
and. if sufficiently intense. of
producing marked photograph-
ic and phosphorescent action.

The activity of the radio-
active gases 18 not permanent,
but disappears according to a
dennite law with time, namely
a geometric progression. (See
Fig. 1.) The emanations are
distinguished by the different
rates of losing their activity.
The length of time necessary
tor the activity of a given
amount of substance to drop to
half value 1s called the ‘“‘pe-
riod” of the substance. The
Actinium emanation has a pe-
riod of only 37 seconds,
Thorium emanation—54 sec-
onds, and Radium emanation—
39 days.

An Actinium compound
wrapt in a thin paper and
placed on a screen of phos-
phorescent zinc sulfid will, in
a dark room, show the phos-
phorescence surrounding the
active body on all sides. A puff A
of air will remove the emana- Own Rays.
tion and the glow dies out, but
tresh emanation is given off
and the glow reappears. (Due to the present
high price of rare chemicals, this experi-
ment will prove too costly for the average
experimenter.)

Radicactive waters derive their proper-
ties from the emanation held by them in
solution, gathered by the passing of the
water thru and over rock matter contain-
ing radioactive minerals. But on coming
to the surface the emanation is released
and decays. So it is evident that the “radi-
um waters” advertised are in the main com-
mon fakes, and the only way to drink real

Piece of Pitchblende from St.
The Pitchblende Was Spread Evenly Over Black. Opaque

By JEROME S. MARCUS, B.Sc. (Ch. E.)
Part 111

radium waters and to derive the therapeutic
values is to get it at the spring.
Emanations are smmilar to all other gases
—they can be transferred by gas currents,
and can be separated from air or other
vases by extreme cold and condensation.
Rutherford and Soddy showed that under

Joachmisthal

Paper Coverlng the Photographic Plate,

ordinary conditions the temperature of con-
densation of Radium emanation is—150 C.
or 240 degrees below zero Fahrenheit.

Radicactive Changes.

As has been said before, the radioactive
materials in giving off rays change into
entirelv new and distinct substances, ¢. g.,
emanation results from the element; an-
other substance results from the emana-
tion. \Vhile in the majority of cases the
products break up either with the emission
of the alpha or beta particles, some “ray-

Photographed By lIts

lesz” ones have been found by scientists.
These different products decay according
to their periods. but are constantly being
formed by the next lower material, hence
an equlibrium will he obtained. The ef-
fects generally noted in the study of radio-
active materials are then, the combined
effects of all these products in
an_equilibrium of activity.
These products differ phys-
ically and chemically from the
parent matter. The radiation
is dug to the atomic structure.
or better to the atoms them-
selves, as the most powerful
physical and chemical agencies
have no effect. In 1903 Ruther-
ford and Soddy put forth the
following simple explanation:
—The atoms of the radioactive
matter are unstahle, and each
second a definite fraction of the

number of atoms present
breaks up with explosive
violence, in most cases ex-

pelling an o or B particle with
great velocity. As an illustra-
tion, if an o particle is ex-
pelled during the explosion,
the resulting atom has de-
creased in mass, and possesses
different physical and chemical
properties than the parent
atom. So a new substance has
appeared as a result. Now.
this new matter is itself un-
stable and it in turn breaks up,
the process going thru the
series until a stable atoin (i. ¢., one stable
to our conception of time), is reached.

The breaking-up process has been figured
out mathematically and reduced to a law
of radioactive change which is applicable
without exception to all radioactive matter.
It appears to be an expression of the law
of probability, for the average number
breaking up per second is proportional to
the number present.

Looked at from this point of view. the
number of atoms breaking up per second

Chronlc Articular

Rheumatism WIth Deformity.
The Maximum Mobility B:ﬂfo:’e Treatment With Radlum
ud.

A —

Chronlc Articular

Rheumatism WIth Deformity.
Maximum Mobllity After Treatment With Hot Packs of
Radlo-actlive Mud.
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should have a certain average value, but
the number per second should vary from
second 10 second within certain limits ac-

Representation by Wilson of the Difference Between the A-
In the Middle, a B-Ray of
Extreme Veloclty with Very Few Electrons Is Seen.

and B.Rays Very Plalnly Shown.

cording to the law of probability. This
variation in the number of atoms breaking
up from second to second becomes more
marked in the weakly radioactive matter,
where only a few break up per second.

The following table gives the products,
the rays emitted, and their periods:

PRODUCT RAY PERIOD
Actinium Rayless
Radioactinum * a 4+ R819.5 days
Actinium X a 11.8 days
Actinium Emanation a 3.7 seconds
Actinjum A 8 36 minutes
Actinium B a 2.15 minutes
Actinium C 8+ r 5.1 minutes
Radium a 1760 vears
Radium Emanation a 3.86 days
Radium A a 3 minutes
Radium B 8 26 minutes
Radium C a + 8+ r 19 minates
Radium D 8 17 years
Radium E 8 5 days
Radium F (Polonium ?) a 140davs

Radium G (Lead?)

Thorium —  About 10% vears
Thorium | Rayless 3.5 years
Mesothorium (Thorium 2) 8+ 7 _ 6.2 hours
Radiothorium a 737 days
Thorium X a 1.6 days
Thorium Emanation a 54 seconds
Thorinm A B8 10.6 hours
Thorium B a 55 minutes
Thorium C a Veryshort ()
Thorinm D 8471 3 minutes
Uranium a 5x10* years
Uranium X 8 + T 22 years
Jonium a ?

Radium (?)

a = Alpha ray; 8 = Beta ray: - Gamma

Tay.

It is extremely difficult to analyze the
change and distinguish the various products.
It must be proven that the new substance
has distinctive physical and chemical prop-
erties, and that the substance nnder con-
sideration came from the onc preceding it,
and breaks up into the one following it in
the series. In general, some property, either
physical or chemical, has been found which
allowed the material to be separated and
removed, and then studied independently,
In some cases ordinary chemical means are
used, in others electrolysis, fractional crys-
tallization, differences in boiling point, etc.

An interesting mecthod of separation is
that investigated by Russ, Makower, and
Hahn, and which depends on the recoil of
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an atom which breaks up on the expulsion
of an alpha particle. The residual atom
acquires sufficient velocity due to the shoot-
ing out of the particle to
escape and be deposited
on bodies in the near
vicinity. This is especial-
ly matked in a low vacu-
um. For example, Ac-
tinium A, deposits Ac-
tintum B, by recoil, while
the recoil of Actinium C
from Actinium B depos-

its it. So the three can
be scparated and ob-
served.

Boltwood, in his in-
vestigations, set forth u
lot of evideuce to show
that Radium is derived
from JIonium, and that
Actinium is a further
member of the series.
This makes the three
uroups of elements mem-
bers of one family.
Rutherford explains that
in some part of the
breaking-up there is a
complex action and Ac-
tinium comes off as a
branch. There is, how-
ever, no grounds for the connection of
Thorium to the other groups.

208

An Automatic Atomizer of Radlum Emana-

tlon In the Form af an Electric Table Foun-

tain, The Emanation Thrown Off in a Room
Can Be Inhaled.

Induced Activity

Curic showed that
Radium possest an-
other remarkable prop-
erty. The surface of any
body placed near Radi-
um, or still better, im-
mersed in the emanation,
acquires of itself a
strange activity. The au-
thor has seen a container
of Radium salts give all
the cxperimental results
of a radioactive sub-
stance after the salts had
been removed. Like the
emanations, this induced
activity in a body decays
with time, but at quite a
different rate from that
of the emanation itself.

Rutherford showed
that Thorium possest
a hke property. He
showed that the bodies
made active behaved as
if a thin film of intensely
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SIR OLIVER LODGE ON "ASTRON-
OMY"” VS. ELECTRICAL THEORY
OF MATTER.

Sir Oliver Lodge, in a recent technical
)aper on this subject, gives a number of
uln--- ante whi - )]
lows

I That motion of matter thru ether
has a d_eﬁmte_ meaning, apart from rela-
tive motion with respect to other matter.

2.. That an extra inertia due to this
motion is to be cxpected at high speeds,
in accordance with the FitzGerald-Lorentz
contraction.

3. That this extra or high-speed inertia
ts not part of the mass. but is dependent
on the ether and hence is not subject to
gravity

4. That from this reasonable hiypothesis
astronomical consequences follow which
nay be detected when cumulative.

.5. That under certain specified condi-
trons merely a small change in eccengricity
Is to be expected as the chief result, in
certain others an apsidal progress or re-
gress is to be expected.

6. That the outstanding discrepancy in
the theory of the perihelion of Mercury
would be accounted for by attributing a
certatn value to a component of the true
solar motion thru the ether in the direc-
tion of the planet’s aphelion path.

7. That using this value for the solar-
plus-stellar drift, viz., two or thrce times
the earth’s orbital velocity, a result can be
obtained for the perihelion of Mars, sub-
ject to a hypothesis about direction.

. 8 That by discussion of discordances
m the clements of different planets an .es-
tmate may be formed of the magnitude
and direction of the locomotion of the
solar system in its invariable plane,

active matter were deposited on the surface.
The active matter could be partly removed
by rubbing, and could be dissolved off by
strong acids. \Vhen the acid was evapo-
rated thc active matter remained behind.

It was shown that induced activity is due
to the cmanations, and could not be pro-
duced were no cmanation present. The
induced activity on bodies is due to a de-
posit on non-gaseous matter derived from
the transformation of the emanations, wiz.
the transformation products as shown in
the table above. Therefore, each emana-
tion will give a different deposit with a
differcnt rate of decay. The period for

(Countinued on page 483)

The
Which Consist Solely of Gamma Rays, Have Been Froduced
From Secondary Beta Rays After Complete Absorption of A.
and B-Rays.

After wilison. Electrons,
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177,000 C. P. Mercury Vapor Lamps Light

“Movie’

On a large stage, the cost of lighting for
taking 1,000 feet of film, which would mean
about two day's complete work with the

’ Studio

and farthest from the camera, has three
frames (24 tubes), the second row four
frames, the third three frames, the fourth

The Powerful Battery of Mercury Vapor Lamps, Aggregating 177.000 Candle. Power, as:Used

to Iltuminate a Medern Moving-Plcture Studloe Stage.

Over 200 Mercury Vapor Tubes Are

Used In this Instaltment.

lamps on for about two hours, wonld
amouitt to $7.50 for current and $1.50 for
maifitenance, or a total of $9 for 1,000 feet,
whereas the entire cost of the film may
have run from $1,000 to $4,000. depending
on the subject. In other words, the best
lighting can be obtained on the average for
less than one-half of one per cent. of the
entice cost of the film. Considering the
fact that some actors are paid $1.000 a week
and over in salaries, or about $30 per work-
ing hour, every single minute of their time
that can be saved by proper lighting is in-
strumental in reducing the total cost of the
flm.

Some interesting features are embodied
inn the recent installation of a complete arti-
ficial lighting system by mercury vapor
lamps in the new studio where “Rothacker”
films are made, in Chicago. especially in
the methods used for control and handling
of the lighting equipment.

The overhead structure adopted for this
purpose consists of a double-girder crane,
running on tracks supported by the side
walls of the stndio and spanning the 32-
foot width of the building. The two
girders of the crane are separated 26 feet
but are rigidly fastened together by a series
of I-beams, parallel to the length of the
studio, from whicli the overhead lighting
equipment depends. The whole crane sys-
tem travels on four flanged wheels, moved
at present by hand-operated continuous
chain and gear mechanism. aitho provision
is made for electrical traverse.

Overhead, top or skylicht effect is ob-
tained from five rows or “skylight frames.”
each frame consisting of eight 50-inch
automatic-starting  mercury-vapor  tubes
with porcelain-enameled reflectors to direct
the illumination downward. The back row,
that is, the row over the rear of the set

row three frames (one has five tubes only)
and the fifth row two frames.

These frames ordittarily slant away from
the camera and toward the set, forming a
practically continuous plane at an angle
with the floor. However, they are not sup-
ported rigidly in this position and may,
by a simple crank and cable device on each
row, be raised, lowered or changed in angle
with respect to the floor. In addition to
this movement all rows of frames, except-
ing the second, may be moved on the crane
itself, in the line of its travel, to a point
where either
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A POWER SUBMARINE CABLE.

A power cable transmitting power from
Sweden to Denmark is the longest subma.
rine cable of its kind, having regard to the
pressure at which the transmission takes
place. The power is received by the elec-
tricity and tramway company at Hellerup,
near Copenhagen, and is transmitted by the
Sonth Sweden Power Company, at Malmd;
the generating power station is on the
Lagan River, about fifty miles northeast of
Helsingborg. The cable, which is 3.35 miles
long, is of the three-conductor type, insn-
lated with impregnated paper. It was tested
at the works at 87,500 volts, and carries
current at 35,000 volts. The jointing of
lead-covered paper-insulated cables at sea
is not at all a simple matter, according to
The Electrician, and all sorts of precan-
tions had to be taken both with regard to
regulating the movements of the ship and
its laying machinery, and also with regard
to the exclusion of moisture from the joints.
The greatest depth at which a joint is laid
is 120 feet.

AN ELECTRIC CRANE AND MAG-
NET WITH &I\fg%BVELING DE-

By Frank C. Perkins.

The accompanying illustration shows an
electrically operated traveling outdoor
crane with a clever swiveling device equipt
for lifting magnet service at work in an
Ohio steel plant. This electric crane has a
capacity of 10 tons and a span measuring
29 feet. The upper lifting beam of this
crane is equipt with an electric motor, which
is under d’le control of the crane operator,
so designed as to swivel the lower beam
and load. In order to prevent the upper
beam swaying laterally or longitudinally,
due to starting and stopping the traveling
motions of the crane, or rotationally due to
swiveling the lower beam, a special arrange-
ment ofg ropes has been adopted for the
suspension of the upper beam.

It is pointed ont that in consequence of
these arrangements and of the use of the
gigantic magnets, it has been found pos-
sible to dispense with the services of a
ground man, all functions being performed
by the operator in the crane cage, and elec-
tric power is employed to great advantage
not only for the operation of the crane
but for picking up the iron and steel ma-
terial and its movement, with the least pos-
sible mannal labor and expense.

end frame of
any row will
assume a posi-
tion past the
side girder.
This is necces-
sary to facili-
tate photo-
graphing diag-
onally across
the studio.
Side illumi-
nation is fur-
nished by lamps
on stands. Four
of these are
equipt with
eight 50-inch
mercury - vapor
tubes each,
three with nine
each and two
with four each.
The entire
studio equip-
ment consists or
208 mercury-va-
portubes.aggre
gating 177,000
candle-power.
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From a Swivellng Beam Carrled by a Traveling Crane.
Can Be Reteased In Any Positlon.

To Reduce to a Minlmum the Cost of Labor in Handilng Steel and Ilron
Plates, an Ohlo Plant Uthlizes Three Large Electro.Magnets Suspended

The Plates
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Bucking The “Lodge Goat”’—Electricity

November, 1917
IME was. fellow Shriners and
brother Elks, when the always

mysterious “degrec tean” thought
they had performed their work weli
and effectively if they succeeded
in scaring the candidate out of about seven
years’ growth by causing him uncxpec
tantly to fall into a tub full of cold water.
But the electrical genius has become legion,
Wherefore we find that lodge and other
secret society initiations are now really
clectrifying and the proud candidate is
mnade to actually “feel” that he is “warmly”
welcome,
The harmless and
electrical stunts for

extremely amusing

of the barrow. Another device is a pair of
Dutch sabots, or wooden shoes, which arc
very harmless looking and yet when worn
causc the wearer to suddenly becomme a
dancer of very funny jigs. These wooden
shoces are easily charged by placing a metal
strip inside and outside of the sole as in-
dicated. These are riveted thru the sole
and made as inconspicuous as possible,
The inside strip should be covered over
with thin [eather or paper. Alternately
charged metal strips are placed under a
canvas covering on the Hoor. l.et the
candidate do a few steps—then switch on
the current and you will learn some brand

And who doesn't like to pose as a regu
lar “strong man ' ? Evervhody, As a shin
ing light in the initiation festivities we have
with us the macic weight—labeled 500 1bs
say. The candidate is introduced 10 the
weight and told he surely can lift it as it
i made of a mystic metal. sent from
Hindustan. To his surprise he can lift it
but, zowie!! \Yhen the handle travels its
full length, it throws in a spark coil which
lightens his burden at once.

INDIANA UNIVERSITIES TO
TEACH RADIO COURSE.
For the young man who inhales with

such festivities here
illustrated were cre-
ated in the fertile
brain of one John J.
Odenwald. He has
spent much time in
working up  these
stunts for the use of
various organizations
and one or more of
them will surely prove
welcome to any de-
gree team. The stunts
are easy to perform
and provide a max-
imum of clean fun.
Imagine the gasp

\!
/. SPARK CO
(CO/VCZHL[D/A’M 1

MIGH TENSION 70 SPARK COIL

CRBLE LEADS |

I

j

WIRES OF OPPOSITE
POL RRITY WOVEN 18 MAT |

of astonishment from

THE PUNCH BOWL WITH B REAL PUNCH IV T

CANDIDATE DANCING ON THE FLECTRIFIED 1AT ’

the candidate when
he serves the punch
by special request,
“*Tis a proud mo-
ment in me life,” as
Mr. Dooley would
say, when Mr. Can-
didate steps to the
punch bowl. Upon
touching the ladle he
receives a lively elec-

trical joit which
shows him that the
hauid has a real

“punch.” The illustra-
tion shows how this
trick is readily car-
ried out by means of
a small (12" or igni-

THE INITIATION WHEEL BARROW
FIRST IT RINGS-THENIT SING S AREDHOT TUNE)

GOnG
segRKcon. BYTTON

surron

CANYAS
OR CARPET

6
ELECTRIC
BELL

CRBLE

tion) spark coil, bat-

tery and push button. i
Use high tension rub- @ E
ber covered cable to b
connect up the sec- i
ondary circuit, and if i
possible do not cross %
these cables, as |
“leaks” may develop. "

Another is a harm- i
less looking rug in 4

which are woven elec- || romgn i
trical wires and ter- Eggmfh}olf
! ; PAGNETON -
mmals secretly con R SPARK
nected to a  high- Con
tension spark coil

which makes the ini-
tiate do some lively

IRON EYE BOLT

" CLIMBING THE

HIGH TENSION CABLE

FEZ

EFLECTRIC ROPE

HIGH TENSION

THE ELECTRIC SABOTS

THiN LERTHLR
OR PAPER

BRASS

TWO HANDLES STRONG

SPRINGS

EVERY CANDIDATE IS R STRONG MAN -SURE -
UNTIL THE JUICE SUDDENLY PROVES THE .S‘/’Pg/zgf_e [

stepping when every-
thing is in readiness.

Then there is the
electrified  wheclbar-
row on which the candidate is brought into
the presence of his new bLrethren. On ap-
proaching, the person who is whecling the
barrow quietly presscs a secret Lutton in
one of the handles which operates a six-
inch electric bell to warn everyone to clear
the path, This also serves to direct at-
tention to the startling and “shocking™
event which happens when another secret
button is prest that causes the candidate
to arise with great alacrity, due to some
very sudden applications of high-tension
<harges manifesting themselves in the seat

Are Al

Every Lodoe and ‘“Secret Order”
Easy of Application and Harmiess

In Thelr Effects,

Clumsy Mechanical "Goats"

new steps that would astonish even \ernon
Castle.

Just to prove that the candidate is of
wrood physique, introduce him to the climh-
ing rope, upon which it is customary to
place ahout 15 feet or so above the tloor
a fez or other suitable ohjcct, which the
novice is expected to climb to and bring
down. After climbing the rope some four
or five feet, current from a magneto is
suddenly applied to hidden termimais in
the rope which makes the candidate come
down with cousiderable speed.

wWwWWwW _americanradiohistorv com

Man WINl Find These "'Electrical tnitiatlon Stunts’ of Timely Interest.
The Eleciric Stunt Can Be
would Fail

They
Worked Where
Miserably.

zest the tale of the daring exploits of the
wireless operators on the trans-Atlantic
liners and the work wireless does in sav-
ing ships from submarines the colleges of
Indiana this fall have opened up attractive
courses. Wireless tclegraphy courses will
be offered at Indiana, Purdue and De-
Pauw universities and all young men and
bovs are permitted to enter. The an
nouncement was made today by State
School Superintendent Horace Ellis. The
work is a part of the war vocational edu
cation program,
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The Cause and Nature of Magnetic Currents

By F. F. MACE, Superintendent of Public Schools, Dallas, Texas

N tw

graphs”

previous articles, “Magneto-
. and “Currents About Mag
nets,” having proven by magneto
graphs and other experuments that
there are actual currents surrounding
and entering magnels and solenoids, we
may now take up the cause and nature of
these currents. In the article *Currents

interesting Chart of the Motions Followed
By a Suspended Magnetic Body Near a

Charged Conductor: the Body Moves In-

ward Toward the Wire as Well as For-

ward. Thus Proving the Existence of

Currents Moving Inward and Forward. in
the Direction of the Current.

About Magnets” it was mentioned that logi-
caily we shouid begin with an experiment
in regard 10 currents surrounding a charged
wire. We return now to this experiment
in regard to currents surrounding a charged
wire, where we should logically have begun.
and study the origin of these currents. their
ature_ the creation of electro-magnets, and
he logical explanation of the phenomena
connected with magnetisn
It is> well known that 3 wire bearing a
toa small degree

attracted toward the wire, but it will also
move forward in the direction which the
current in the wire is flowing. Often this
motion is such as to form an ellipse. the
longer axis of which points diagonally to
the wire and forward in the direction of
the current’s flow, the iron returning along
the outer curve. If the position of the
thread and the suspended iron be changed
along the wire a series of curves will be
formed as shown in Figure 6. This, as in
the case of magnets, proves the existence
of currenis moving inward toward the
charged wire and forward in the direction
of the current flowing in the wire itself.

That these are actual currents is again
proven by the photographic plate. Photo-
graphic plates exposed above or about such
a charged wire under the same conditions
used to produce magneto-graphs are dark-
ened everywhere within the field. the degree
of darkening shading off towards the edge
of the field. Owing to the direction of
these carrents it is difficult to produce a
clear magneto-graph (that is, clear images
of objects placed upon the plate), but even
this has been accomplished to some extent.
Further experiments will probably give bet-
ter results.

Not only cau the existence of these cur-
rents be further proven, but it ¢an be shown
that these currents are propagated in waves
and the amplitude of these waves can be
measured. Support a sheet of glass or paper
horizontally over a wire and sprinkle upon
it fine iron filings as evenly as possible.
When an electric circuit thru the wire is
alternately closed and opened by means of
a key, the filings will be formed into nodes
across and at right angles to the wire and
the current in the wire. It should be espe.
cially noted here that these nodes form at
the first closing of the circuit and that
they do not change position thereafter.
merely becoming more marked with suc-
cessive alternations by the collection of
more of the filings. The appearance of
these nodes in the filings is shown in Fig-
ure 7. This shows that the current in the
wire passes along it in a series of impulses,
thus producing a series of similar impulses
in the external currents. The production
of these external currents is analogous. of

irse, to the production of currents about
any moving body or substance. TIn sound,
when we sec nodes formed as in Figure 7.
we recognize wave motion and are able to
measure wave lengths by the distance be-
tween nodes. [In this case, also, we recog-
nize waie mol and are to mcasure

fittle in the distance from node to node.
As a node indicates half a wave length. the
waves passing over the wire are approxi-
mately twice 3618 mm. (i.e, 10 mm. di-
vided by 178) or 11236 mm. in length.
Doubtless more accurate results than this
can be obtained and it is barely possible
that the wave lengths may be found to vary

An Experiment Made By the Author With
Iron Filings Sprinkiled on a Glass Plate
Placed Over a Charged Conductor, Which

Proved That ‘*Wave Motion” Was Pres-
ent By the Formation of “Nodes."

with the strength of the current and the
nature of the conductor used. It is sufh-
cient at this point to show the wave nature
of the current in the surrounding field and
the approximate wave length. This wave
motion. this alternate impulse or impulses.
readily account for the concentric circles
about the wire. A series of unpulses mov-
ing upward and inward and repeated at
regular intervals and at the same location,
these currents moving upward and inward
as do the currents about the wire, would
produce exactly this result. That each sepa-

rate impulse or wave has

The author of the present article has, to many minds, opened up an
entirely new field of experimentation with his “magnetic currents.”
Particularly would this appear to be the case in the previous articles in
which Mr. Mace showed some excelient photographs taken by what he
calls “magnetic currents” and which he produced by placing a magnet
close to a covered photographic plate for a period of several weeks in
total darkness, when the outlines of several objects lying on the photo-
graphic plate were actually photographed thereon.

Many years ago (1851), however, quite similar phenomena to these
outlined were observed and explairied at great length in a scientific work
by Baron Von Reichenbach, who claimed that it was possible to “‘see”
the magnetic force about magnets, and to which the name of “odic

its origin at an equal dis-
tauce from the wire on all
sides accounts {or the con-
centric appearance oi the
field about the wire as will
be seen by Figure 8, where
the upward currents are
shown passing thru a sheet
covered with iron filings.
The production of these
mward and forward ecur-
rents about the charged
wire, produced by the cur-
rent mm the wire, are in
exact accordance with our

the amplitude. It is somewhat difficult to
arrive at an exact result nt of the
irregularity of the particles of the iron
filings and liecause of their more or less

uneven distribution in sprinkling them upon
the surface: but careiul and repeated meas-
urements and countings show that these

current i
a maonet © tlhhme irnn - ey
¢entric Cir S
3
flame” was given.
irance the true direc-
tion these lines of force—cierrents 1
Support a wire in a liorizontal position
d pass thru it a heavy current of elec
tricity. Suspend a small piece of iron wire
r a small ir all by a thread of unspun
silk or r ut not touching, the

charged wire. The jron will not only be

nodes average 178 to the centimeter. with
the current used, and that they vary but
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knowledge of the effect of
a moving body, such as a
projectile thru the air.

\With the direction of these currents in
mind, and remembering the spiral nature
and direction of the currents surrounding
a magnet, se¢ how exactly these acecord
with the action oi a magnetic needle placed
in the magnetic field of a wire bearing a
current and how clearly and logically it ac-
counts for the action of the needle.” \When
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a magnetic needle is placed within the in-
fluence of a wire hearing a current of clec-
tricity upward, the necdle points to the
north when on the cast side of the wire, to
the west when on the north side of the wire,
1o the south when on the west side of the
wire, and to the east when on the south
sile of the wire. In the first position, to
the cast of the wire, with its center at the
point of tangency of a concentric circle,
the currents surrounding the magnet on the
side nearvst the wirce will be moving i the
same direction as the currents drawn
towards the wire and upward as shown in
Figure 9, m which are shown the currents
moving upward and loward the wire and
on the right, or ¢ast, a maguetic needle with
its south pole indicated and the currents
surrounding it moving n the same direc-
tion as the currents moving toward the
wire. At the icit, or west. of the same
fizure is a needle with its north pole puint-
ing south showing the currents about it
also moving in the same directiou as the
currents toward the wire. In Dboth cases
there are four conditions tending to keep
the needle in this position with its center
tangent to the circle, The currents on the
under and inner side of the magnet will be
re-cnforced by the currents moving toward
the wire and these currents will tend as
far as possible to set themselves in parallel
directions and these forces acting upon the
equidistant ends of the needle wall be equal
and the needtc will be in equilibrium as a
tangent with its ceuter touching the circle.
The spiral currents emerging from the cen-
ter of the magnetic needle are strongly
drawn into the currents entering the wire
and thus the center of the necdle becomes
the natural center of equilibrium. The cur-
rents about the maguet on the lower and
inner side are moving in the same direction
as the currents entering the wire and a par-
tal ether-vacuion is formed and the tend-
ency of the needle is toward the wire but
s0 long as the cnds are eqmidistant the
equilibrium is maintained with the needle
tangent to the circle. On the upper and
outward side of the needlc the currents
are moving counter to the currents enter-
ing the wire and a condensation is set up
tending to force the ncedle toward the wire

Dlagram Showing How the

sk “wave Mo-

tlon™ About a Charged Wire Produces Con-

centric RIngs of Force on a Plate Contaln.

Ing (ron Fllings, By the Upward Movement
of the Conductor Currents.

THE ELECTRICAL EXPERIMENTER

hut so long as the ends of the ncedle are
equidistant equilibrivm is maintained with
the needle tangent to th rcle i

center touching the circle. Move the needle

How the Author Explains the Action of a
Magnetic Needle (Compass) When Placed
in the Field of a Charged Conductor.

on the right 1 mm. directly north. The
equilibrin is at once destroyed, The cur-
rents tending to re-enforce each other and
to move parallel are now acting upon 2
mm. more at the north end of the needle
than at the south end. The currents at
the center of the needle are further from
the point of tangency and the center is
drawn toward the wire. The vacuum on
the inner side of the needle is acting upon
2 mm. more of the north end of the needle
than upon the south end, the condensations
on the outer side of the ncedle are acting
upon 2 mm. more of the north end of the
needle than on the south end. and the north
pole of the necdle is deflected to the west
until the center of the needle again be-
comes the point of tangency and equilibri-
um s restored. The same condition wili
prevail as the needle is moved along until
at the north of the wire the needie will
point to the west. Continue, and at the
west of the wire the needle will have its
north pole pointing sotith. as shown in the
figure. The needle will always set itself
tangent to the circle at its center point so
that the vacoums and condensations at
bhoth ends will be equal, so that the cur
rents surrounding the wire and the magnet
will, as far as possible, e moving i parallel
directions. and so that the two sets of cur-
rents between the wire and the magnet
will he moving in the same direction and
re-enforce each other. This is in accord-
ance with all known laws of physics—it is
what would bc predicted of air currents
under the same conditions,

So far we have spoken of this motion
about the wire and the magnet merely as
“currents.” Now let us consider what these
currents really are. It lhas heretofore been
considered and conceded hy physicists that
the “lines of force™ in these ficlds are ¢ther
cffects,; that they are “lines of tension,
“hnes of direction,” etc., in ether, and that
the waves given off into air by an electric
discharge are ether wwates. A magnet works
just as well and just as cffectivel in a
vacuum where ether is the only substance
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present it es unde her condition:
Finally, t i n

“II\. - 411

magneto-graphs by the magnet ar
ol G 7 T
currents of ethes

Ct lherome f
etic attr n ar pulsion

lf N ne e Iwo rm g
net e th
thar north poles poOmLmg 11 tne me direc
tion, the currents on the upper side of one

and the currents on the under side of the
other will be moving in opposite directions
Thesc currents meeting each other will
form condensations, will oppose
each other, and the reaction will drive the
poles apart. ‘This action will continue till
the north pole of one is over the sonth pole
of the other, in which position the current
at both poles of the two magnets on the
upper side of onc and on the lower side of
the other will he moving in the same direc-
tion, the currents will re-enforce each
other; the tendency will be to set them-
selves parallel to each other, a partial
vacuum will be formed and the p les will
be attracted towards each other.

Under these conditions the action of a
magnetic needle in peinting to the poles
of the earth is no longer mysterions. An
average child inight be led to see the cause.
The earth is rotating in ether from west to
east. This, and the revolution of the earth
about the sun, sets up ether currents mov-
ing from east to west about the earth,
just as a ball whirling in air has air cur-
rents about it. This, as with the currents
about an electromagnect, makes the north
pote of the earth a south magnetic pole.
A magnetized needle then tends to turn
that its north magnetic pole points to the
south maguetic pole of the earth as ex
plained in regard to two magnets, so that
the currents aliout the earth and the cur
rents on the under side of the magnet will

{Continued on page 486)

mutoally

The Well-known Experinment of the Re-

volving Wire Dipping in Mercury, |Is Used

to Further Prove the Author's Case of
“‘Currents About Magnets.'


www.americanradiohistory.com

456
WELDING WIT}A{REHE ELECTRIC

Reduced to its simplest terms, the elec-
tric arc 15 a gap in an electric circuit. The
current “jumps” or “arcs’ across this gap.

Complete Electric Arc Welding Outfit.
From Job to Job When Desired.
Which Operative Uses to Protect Eyes Fram Blinding

Glare.

It does this against great resistance be-
cause electric current does not pass easily
thru the atmosphere, Because of this re-
sistance great lieat is produced and the
lends of the gap in the circuit become very
tot.

. Boys lhave made an electric arc for weld-
g purposes by simply connecting to the
leads in a pair of lead pencils each wire
of an electric circuit. \When the leads are
touched and drawn apart an arc is formed
and heat is produced which is great enough
to melt metals with which it comes in con-
tact. kn actual practise this process is of
course much refined, as a natter of fact
the metal which is to be welded usually
forms one end of the gap, or one electrode,
and a stick of carbon or
a rod of metal forms
the other electrode

The heat produced
by the electric arc has
never been measured.
but it 1s variously
estimated at a tem-
perature of 6.500 to
7,000 degrees Faliren-
heit, and 1s the highest
temperature which can

be produced at the
present time.
The principal ad

vantage of the eclectric
arc for welding is the
fact that it produces
intense heat at very
low cost. Compared
for instance with the
oxy-acetvlene torch.
the electric arc will

It May Be Moved
Note the Glass Shield

THE ELECTRICAL EXPERIMENTER

The electric arc may be used for weld-
ing practically all metals. There are sev-
eral practical difficulties, however, which
are always encountered in welding work.
These limit the use of the process for com-
mercial purposes somewhat.

The first difficulty is the expansion and
contraction which results from heating a
certain part of a piece of metal or from
adding new metal in any part. It will
be readily seen for imstance how the heat-
ing of the rim of a metal wheel and the
subsequent cooling of that part would set
up strains in different parts of the wheel
This difficulty can be overcome by differ-
ent methods. The whole piece 1s often
heated before the welding operation be-
gins or it may be annealed by heating
afterwards, In the matter ot ¢Xpansion
and contraction the eleciric arc has a dis-
tinct advantage over the oxy-acetylene
flame, due to the fact that the intense heat
of the arc is confined to a very small area.
The oxv-acetylenc flame always heats up
a large area aronnd the weld.

The second diffienlty in weld-
ing is due to the formation of
oxids. Metals at high leat
combine with oxygen, the oxids
thus formed on the parts of the
metal to be welded will prevent
the metals coming in intimate
contact and a pertect weld can-
not result. The welded surfaces.
however, may be kept clean by
floating the oxid on top of the
molten netal. .

Let us say that the arc in a
given welding example uses 150
amperes curreut, the voltage of
the supply line is 250 volts, and
the voltage really necessary at
the acc for welding purposes
averages 25 volts. Also assume
that the current will cost 2 cents per K.\V.H.

\We will then compare the cost of elec-
teic power first, when welding with simply
a resistance in the circuit; second, when
welding with a 75 volt constant voltage
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AN ELECTRIC AUTO INDICATOR
YOU CAN'T MISS.

A New York inventor has recently pat-
ented a novel device for indicating the di-
rection proposed to be taken by moving
automaobiles.

Two lamp bodies are fastened in the
middle of the rear mud guards. Suitable

bulbs are connected with storage batiery
ur other existing power source and may be

You Can’t Miss thls Electric Auto Indlcator.

The Illuminated Hand at Right or Left in-

dicates Which Direction the Machine Is Go-

ing to Take. Works'in Daytime as Well as
Night.

illuminated by a mechanism placed on the
shaft of the steering wheel or near the
driver. \Vhen the lamp in either lamp body
is lighted, a large figure of a hand is shown
up clearly. This ficure shows as distinctly
in the sunlight as it would at night. The
hand points the way the car is going to
be steered or driven.

Transparency glasses are furnished in the
forward sides of the lamp body and when
illuminated the direction in which the car
1s going to be turned can be seen by a car
being driven toward it, as well as any car
approaching from the rear.

A bell situated at any convenient posi-
tion on the car is so arranged that it rings
at the time bulb lights and continues tilt
the light is turned off.—Allen P, Child.

Current Kilowatt Cost of
Systemn Formula in hours per Power per hour
Arc hour welding of welding
250 Volt line with resistance,......- Amp. X Volis 150 Amp. 37.5 75 cents
1000
Motor generator, 75 Volts Constant  Amp. X Volts}1.25 150 Amp.
with resistance..eoecioieiiniienes 1000 14.06 28 cents
Motor Generator Variahle Voltage, Amp. X Volts _
average 25, MO TESISIANCE. - v..ex-o ( — 1000 1.25 150 Amp. 4.69 9.4 cents

motor-generator, and third. when welding
with a 25 volt motor-generator,
We shall then have the above figures.

produce effective weld-
ing heat at from ten to
thnrty per cent of the
cost of the other
method.

A Good Example
Formed by Rolilng a Steel Plate Into Shape, Welding the Two Ends Together,
Mustration Shows it Before and After Flinlshing.
Down Untll It Was No Greater In Thickness Than That

Sufficlently Strong for thils Severe Service,

of Weldlng Rolled Steel,

wwWw americanradiohistorv com

The Rim of this Motor Truck Whee} Is

The Metal at the Weld Was Cut
In the Plate and Still 1t Was
Finished Rim at Right.

NEW PHYSICO-CHEMICAL INSTI-

TUTE IN JAPAN.

The “Elektrotech-
nische Zeitschrift” con-
tains a note on the new
physico - chemical re-
search institute being
establisht in Japan. It
is stated that 2,000,000
yen has been allotted
and that the buildings
were partially com-
pleted by the end of
1916. Among the sub-
jects to be dealt with
at the institution are:
Electrical and electro-
chemical researches,
testing of instruments
and thermometers, re-
search on optical glass,
synthesis of colors, rub-
ber and oil, the fixation
of atmospheric nitro-
gen, microscopy of
metals, etc. The pro-
gram also provides for
a svstematic study of
the natural resources of
Japan, Korea, Man-
churia, etc.

The
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PORTABLE ELECTRIC WELDER
BONDS TRACK RAILS.

In order to provide a means of installing

electrically-welded bonds, which would he

within the econamic possibilitics of every

THE ELECTRICAL EXPERIMENTER

ELECTROLYTE LEVEL INDICAT-
OR FOR IGNITION BATTERIES.
Our illustration shows a ncw “Battery

Protector” gage and its councctions to the

storage battery uf an automobile.

The dial of the instru-
ment shows that the battery
needs water which mcans
that the electrolyte in nne or
more of the jars of the bat-
tery has evaporated until the

level of the fluid is ap-
proaching the low danger
point.

\When all of the jars of
the battery are sufficiently
filled with fluid, the instru-
ment will show blank.

Nearly all battery trouble
is directly traceable to a
condition in which the fluid
in the battery has bcen per
mitted to evaporate without
being replenished, thereby

Welding Trolley Track Bonds WIith An Electric Furnace of
It Works Quickly and Is Portable.

Special Design,
Weld Is About One Minute.

railway, however- small, a Cleveland. Oliio,
concern has developed a portable welder.
I'I:his apparatus is extremely simple, con-
sisting merely of a resistance eclement.
weighing about 200 Ibs.. and an electric
furnace weighing 65

evnosing a portion of the
plates and resulting in se-
rious danger to the hattery

With this "Battery Pro-
tector’” installed on your
car, you are immediately notified in event
the evaporation of the fluid in the battery
reduces the level to the danger point and
instead of taking the filler vap off the
battery every few days to determine

Time Per
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sirable to usc an clectrolyte in which
both the tungsten and the anodic reaction
products are most soluble. \Vith a sodium
liydroxid solution as electrolyte, mercury
or silver may be used as positive electrode
against tungsten as negative clectrode. The
emf. of such a combinatinn using mcrcury
is 049 volt, with silver 0.69 volt Prelimi-
nary experiments with tungsten both as
fnsed slugs and as metal powder were
promising, especially those with the latter.
Another series of experiments was made
and is still being continued on the use of
tungsten in standard cells, re ults of which
wil be announced later

A NOVEL SELF-CONTAINED
ELECTRIC-GAS BRAZING TORCH.

Electrical manufacturers and contractors
with small or medium-sized shops where
comprest-air equipment is not 1installed
often are at a loss for convenient facilities
for brazing small pieces, heating melting
pots, annealing and hardening small tools,
otc. For these and similar purposes there
has been placed on the market the compact
combined electric and gas torch here illus-
trated. The outfit consists of a small mo-
tor-driven blower, that furnishes the air
blast. a brazing blow pipe, five feet each of
armored air hose and gas hose, and a five-
foot conneeting cord with feed-thru switch
and attachment plug. The motor 15 a um-
versal machine suitable for use on 100-

volt direct or alternat-

Ibs. The function of the [

apparatus is to make
possible the utilization
of the current {rom

the trolley for welding
the bonds outo the rail
with the smallest pos-
sible apparatus. By the
use of this outfit an elec-
trically welded bond is
obtainced with a contact

haviog an initial high
conductivity, and one
which is claimed will

not depreciate on  ac-
count of the elements,
ctc, In obtaining this
union between the bond
and the rail, neither an
arc nor flame strikes the
bond or rail, thus avoid-
g the danger of injury

ing-current circuits. The
gas supply pipe should
be at least one-half-inch
size. Using standard il-
luminating gas with the
outfit it is possible to
obtain a tempcrature of
2,300 degrees Fahren-
heit, which means that
extremely rapid work
can be done. The gas
and air supply can be
readily regulated by
means of the cocks in
cach supply hose. The
blower is powerful
enough to supply air for
four burners.

Woody Island. near
the Alaskan town of
Kodiak. will be the site

to the bond, rail and ¢yes
that such methods are li-
able to introduce. In-
stead, a heated block of
grafite presses against
the bond terminal, which produces a true
weld and which is accomplisht with neither
injury to the operator, the bond or the
rail.

The apparatus is held in position for
installing a bond by a yoke which sets
over the head of the rail and a chain and
hook fastened to the opposite rail. This
holds it in a tilted position, so that a part
of its weight presses the bond.

The process is as simple as the appa-
ratus. The trolley circuit thru the re-
sistance and furnace to the rail is com-
pleted by closing the 200-ampere ciremit
breaker mounted in the center of the
rheostat and controlled from the handle
at the bottom. The regulation of the weld-
ing is obtained by adjusting the position
ol the electrode and by the use also of
five points on the rheostat for this pur-
pose. A current of from 60 to 125 Amp.
1s used in making a weld and a separate
weld is made for each terminal of the
bond. The time required per weld is about
one minute.

Every Battery User, and That
Nuisance It Is to Keep Tabs on the Electrolyte Level.
Indicates Instantly When ‘' Battery Needs Water,”

Includes Most

whether or not there is sufficient fluid in the
jars, you simply watch the gage dial and as
<oon as the flnid level is lowered (or the
battery develops a leak or low cell)
you are advised.

There is absolutely no chance
of the device failing to indicate
the low fluid level in the battery as
the device works on a closed cir-
cuit and displays its warning sig-
nal as soon as the circuit is opened.

ELECTROLYTIC BEHAVIOR
OF TUNGSTEN.

Walter E. Koerner has carried
out cxtensive experiments and re-
search work under the direction of
Dr. C. G. Fink, in the research lab-
oratory of the Edison Lamp Waorks
at Harrison, N. J. He recently made
public the results of his investigation
in a paper read before the American
Electrochemical Society. An in-
teresting feature of the paper was
that regarding the use of tungsten
in cells. Tn this connection the
author states that for the construc-
tion of a voltaic cell with tungsten
as the negative clectrode it is de-

wwWw americanradiohistorv com

Every Autolst,
Here's An thstrument That

of the big radio station
the Navy Department is
about to establish to
connect Alaska with the
chain of wireless stations on the Lower
Pacific Coast. This will insure against in-
terruption of communication.
’ -

Knows What a

New Combination Brazing Torcn, Consisting of Gas
Blow Plpe and Electrically Driven Alr Blast. It Is
Extremely Compact and Needs Only to Be Connected

to Gas Plpe and Light Socket.
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NEW ELECTRIC STOVE AND
STERILIZER.

Perhaps what is one of the more ad-
vanced types of electric stoves is now being
offered on the market.

A distinet innovation is the structure of

tatest Electric Sterilizer For Dentists, Phy-

siclans, Etc., the Electric Heater . Being

Available Whenever Desired as a Stove or
Toaster.

the stove, it heing made in a new way,
very light, strong and durable. It has all
the good points and none of the bad ones.
It can cook, broil, toast and do a number
of other things as a much nceded con-
venience in the home, and is also adapted
to laboratory and sickroom with its steriliz-
ing equipment. \\ith the pans as shown
in the photo are furnished racks so that
inedical instruments, etc., can be placed in
the same for thoro sterilizing.

\Vith its number of good features and
multifarious service delivered, it should
find many friends.

A VERTICAL TELEGRAPH SPEED
KEY.

Herewith is shown a new vertical tele-
graph spced kev. The vertical kev com-
bines in oue stroke extreme simplicity, ef-
ficiency, light weight, (one and one-half
pounds) and it produces a very superior
quality of full, solid, clean-cut dots. In
addition may be mentioned the fact that
with this new instrument it is next to im-
possible to run dots and dashes together.

It represents an improved type of single
comact instrument and it is so extremely
simple that it reduces repairs, adjustments
and replacements to a mimimum, The key
has a remarkahbly easy touch. Moreover
it is unnecessary 1o change any adjust-
ments about the machine except to slide
the speed weight up or down when it is
desired to send faster or slower or to
adjust the tension springs so that the

Something New in Speed ¥Keys for

Radio and Teliegraph Operators. It

Sets in a Vertical Position, Being Held
Upright by a Substantial Base.

“touch™ of the key lever feels best. And
vou can, of course, regulate the lighitness
or heaviness of dots by turning the contact

THE ELECTRICAL EXPERIMENTER

serew in or out—just a little at a time—
until the dots appear to be solid and clear.
Otherwise, there are no adjustments to be
made.

A REMARKABLE ALUMINUM
SOLDER.

Soldering aluminum parts to one another
or to other metals has always proven a very
difficult proposition, and this problem has
become of extremely vital importance of
late owing to the fact that many aeroplane
parts are made of this peculiar metal which
refuses to unite with any ordinary metal
under the usual soldering and brazing con-
ditions. owing to the oxid which forms
very quickly on the surface oi the alumi-
num. as soon s it is cleaned preparatory to
making a joint.

It remained for Dr. O. F. Reinhold, of

— ALL ABOARD FOR THE DE-:
= CEMBER “E.E” =

The Xmas number of Tug ELEc-
TRICAL EXPERIMENTER will fairly leem
with good things. [t will contain
= articles of interest to cvery man, wo-
= man and c¢hild—to use the language
of the “Big Show” barkers. There
will be special feature contributions
from wcell-known writers as well as
many new ones, 1f you want to knozw
what to buy or what to make for
Xmas, then don't fail to read the
“December” issue. Among other fea-
ture articles are the following:

“A4 New Electric Bomb Dropper
For Acroplanes,” by R. Leuns,
Military Expert.

“Locating Submarines by Radio
I'aves—d Tested Scheme,” by Leon
I1°. Bishop, Ouc of Edison’s Electrical
Experts.

“The Aurora Borealis; [ts Effects
on Teleyraph and Cable Lines,”
Some facts on this remarkable phe-
nomaenon.

“Hozw to Use High Frequeney Cur-
rents i the Treatment of Disease.”
by Dr. Frederick Einch Strong, M.D.

“The Maricls of Radio-Actizity,”-
Part I, by Jerome §. MMurcus,
B.S¢.

“A Revolving Electric Xmas Tree—
Hozwe to Make [t by John T, Dwever.

“The Mysterious I'oice”—A Clever
Home-made Elcctrical {Nusion, by C.
. Oldroyd,

“The Audion vs. the Edison Effect,”
by George Holmes.

“Redio Transmitting [nductances”
—5th paper of “How and H'hy of
Radio Apparatus” Scries.

A Fiony Electrical Story—"Telling
Trme by the Stars,” by Thomas Reed.

“Experimental Physies”™—Lesson 10
—bx John J. Furia. A.B.. M.A.

kit

L
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Y

New Jersey, to invent a really successiul
aluminum solder which most important of
all, makes a joint which is every bit as
strong and generally stronger than the
metal itself, which it unites. No flux is
necessary with this solder. and it can be
mmelted in the ordinary Bunsen flame.

The accompauying photograph shows
several samples of the work which can be
done quickly and without the least trouble
or preparation uf the pieces. and all of
which specitnens were prepared before the
Editors by the myentor.

Specimen No. 1 at the left shows how
a piece of aluminum, copper or brass wire
can be united to a piece of aluminum shect
so as to form a sohd connection. producing
in this way an extremely serviceable elec-
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trode for use in electrolytic rectifiers or
electrolytic chemical determination appara-
tus.

Specimen No. 2 shows several wires
twisted tightly together, but without auny
cleaning at all and which were firmly
soldered in a minute's time with this new

Some Specimens of the Work Accomplisht
by New Aluminum Solder, The Joint Is as
Strong as the Stock,

aluminum solder, the solder runuing thru
between the wires and making a first class
joint in everv particular. |

Specimen No. 4 is also a wire joint made
with this solder. No. 3 shows a small
square piece of aluminum sheet soldered
to a similar piece at right angles. Not
only was this joint very solid, permitting
one to bend the aluminum to any degree
without showing the least strain at the
joint, but once the top wing shown was
soldered on and “set,” it was then possihle
to solder another piece on the opposite side
of the longitudinal strip without loosenmg
the solder at the first joint—a truly remark-
able characteristic of this unique soldering
and welding preparation which occupied
eigliteen vears of the inventor's life m its
sohution.

Figute 5 shows one of the most novel
applications of this aluminum solder which
one can imagine, viz., that of causing ordi-
nary wire solder to flow and securely take
hold on a piece of aluminum sheet. The
inventor has outlined a possible and very
radical idea in this direction with reference
to storage battery construction. He pro-
poses that where a light weight storage
hattery is desired, that the base structure o
tie plates be made of aluminum and then
coated with lead by means of his new
solder. The inventor also claims that his
solder ¢hanges to aluminum itseli.

ELECTRIC LIGHT FOR THE SEW-
ING MACHINE.

The adjustable light fixture here illus-
teated provides a perfect and directly ap-
plied working light. By so doing they in-
crease the efficiency of the operator. By
their use all machines can be lighted to
save current and to prevent evesight trou-
bles, the makers state.

Investigation Has Shown That About $40,-

000,000 (s Lost Annually By all Manufac-

turers, In the United States. Thru Improper

Lighting, and That the Clothing Trades

Bear Their Share. Here's One Answer to
the Problem.

The lamp can be placed instantly in any
desired position or as quickly moved out of
the way.
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Action at a Distance as Exhibited in Selenium Crystals

By PROFESSOR F. C. BROWN, PII. D.*

CTHON at a distance has puzzled
physicists and philosophers alike
for centurics. D3y what means can
the Sun act on the carth to heat i,
or by what mechanism can the

Sun act on the earth so as to be constantty

1 cm.

Fig. 1. A Few Specimens of Extra Sensitive
Selenivm Crystals Used by Professor Brown
in His Researches on the Electrical Action

Occurring in This Substance. :

pulling the latter away from a rectilinear
path? Or how cuan the carth continually
accelerate the moon toward the earth? We
have had to be satisfied in these latter cases
with the knowledge that the mutual attrac-
tions between these planes are 1 accord
with the law of gravitation. ut no physicist
even thinks he knows what gravitation really
15. Generally we think that heat on the Sun
1 a molecular motion, a part of which is
transinitted 10 the earth by consequent waves
set up in a hypothetical medium, the ether.
tiut grant the necessity of this medium, who
knows how these waves are set up by vibra-
ting electrons or molecules! 1t would he out
of place here to discuss ull the difficultics
that this ether has phinged us fnto. Primarily
this ether was and is required to explain
radiation and gravitation at a distance.
How can two charged pith balls which
are discomected. repel each other. There
are just two answers possible apparently,

Theoretical Electric Circun Devised by Au-

thor te Show That Changes In Resistance,

Etc., of Single Conductor Extension at B

Wiill Not Affect Current [n Closed Battery
Circult.

one is that some wmedium surrounding onc
ball 1s set in some state of stress or agita-

* Paper specially written for Tne EircTricaL

ExXrErIMENTER.

STATE

tion which reacts oun the second pith bal).
The other explanation is that the one pith
balt acts at a distance when there cxists a
charged body at the distant point. The
action 1s usually supposed to be trans-
mittcd by some metiiod net thoroly under-
stoud ; something like mental telepathy per-
haps. Similnrly 1wo magnetic poles act on
cach other at a distance as will also a cur-
rent of electricity act on a distant magnet.

Action at a distance in matter is quite a
different phenomenon, because it is easy to
imagine almost any desired mechanism in
matter and because we have become fami-
liar with certain transmitted effects in mat-
ter. Thus an <¢arthquake may ecffect a
seismograph on the opposite side of the
earth, by a wave sent thru or around the
earth crust. /A bar of iron if heated at one
end will, after a time, become hot at a
distant point, by the well known process
of conduction thru molecular motion. If
a copper wire is supplied with an excess of
electrons at one end or merely acted on
by electromagnetic forces, there will be
manifest certain electrical changes at the
opposite end.

Jut in the instances above the transmis-
sion 1s relatively slow compared with light
and gravity. There is mamfest in selenium
crystals an action that seems to be trans-
mitted much more rapidly than other ac-
tions i matter mentioned above. Some of
II}ICSC selenium crystals are reproduced in

ag. 1.

Imagine an electric circuit connecting
New York and Brooklyn with one wire
forming a part of the circuit pro;eclm;, inteo
Jersey City as shown in Fig. 2,

Now it is perfectly well understood that
if the physical conditions surrounding the
wire hetween the points A and are
altered. the resistance and consequently the
current may be altered, e.g., if the temper-
ature rises in the region AB the resistance
will risc. But the part of the wire projecting
ont into Jersev City, no matter how much it
might be hcated, would exhibit no change
of resistance. beyond the region AR,

Now if we imagine the wire prcuecung
thru AB to be replaced by a metallic selen-
ium crystal of the hexagonal svstem. we
have an entirely uew situation. Consider
the circuit shown in Fig. 2 or Fig. 3
seleniwn crystal whose length is about 100
times its diameter, has one end clamped
hetween electrodes in such a manner that
thic electric circuit is completed. Now if a
narrow pencil of light falls on the part of
the crystal between the electrodes, the con-
ductivity of the crystal is altered ; most of
the change taking place within 01 second.
This has been known for some time. How-
ever, if the same pencil of light falls any-
where along the crystal, the change of con-
ductivity between the electrodes 1> alinost
as great as if the lizht impinged there.
Moreover the change of conductivity takes
place just as rapidly when the illumination
is at one end of the crystal as at the other,
so far as measurement can determine. In
other words the action of light on the crys-
tal at O 1s transmitted to P without any
apparent lapse of time. At least the lapse
of time is less than .0l seccond. The con-
ductivity ilself takes place only hetween the
electrodes and not areund the crystal as is
proved by the fact that no alteration of
the conductivity occurs by Lreakiug off the
erystal al any point heyond the electrode
contacls. The fact that the transmission of
the liaht action takes place in less than on¢
luudredth part of a second, is ampic proo
that the transmission is not of the nature of
a licat wave.

A New Property In Matier
Thus we have found a new property in
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matter, 12, the llummation of matter at
one point and consequent action  taking
place at a istant point. The magnitude of
the distance 15 probably himited only Ly the
length of the crystal. Thus far this limita-
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X-Ray Analysis Has Shown That the Sele-
nium Atoms Are Situated at the Corners of
Trlangles, in Such a Manner as to Form
Hexagons. The Distance Between Atomic
Centers Is of Course Extremely Small.

tion has bheen about 15 millimeters. The
manner of transmission is jusl about as
much a mystery as the transmission of the
force action between the Sun and Earth.

An X-ray analysis shows the selemum
atoms tu be placed at the corners of tri-
al'lEIES Ill SllL]l a manner as to lorm hC\-
agons. The distance between the atomic
centers as shown in Fig. 4 is 3.69 3¢ 10— cm.
when measured perpendicular to a regular
Surface running paralie]l to the principal
axis. These liexagonal plates are htted one
against the other lengthwise su as to huild
up an 'u:uular he\'u:onal cryvstal such as
shown in Fig. 3. The distance between
these plates as shown by the N-ray spec-
triun is 3.7 10-* em. or 037 milliouths ot
a centimeter, From this data and the
knowledge of the density aud atomic weight
of sclemium crystals, it is very easy to

é_ =7 e

—,?-__ s @

If a Narrow Pencil of Light Falls on a Sele.

nium Crystal at O, It Acts In the Same Space

of Time as If the Light Acted on the Point P,
Truly, Actlon at a Distance.

show that two atoms of seleninm are placed
at every point in the space latticc compos-
ing the crystal.

The light might produce a vibration of
the selenium molecules or the planes of
molecnles and then these pl-\net of mole-
cules would produce maotion in the next
neighhoring planes and so on until the
planes all along the erystal were in vibra-
twon.  In this case the vibration would be

(Comtinnued on page 439)
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Experimental Physics

By

JOHN J. FURIA, A. B, M. A, (Columbia University)

LESSON 9.
Light (Continued).

HE secoud and more important dif-
ficulty in the way of the ¥ ave
Theory of light was that it failed to
account for the fact that light is
propagated in a straight hoe. Sound,
water. and all other forms of waves with
which we are acquainted bend around cor-

A Simple for Measuring the
Candlepower of an Incandescent Lamp Is
Readily Constructed as Shown.

Apparatus

ners, whereas light does not. The German
Band's melodions (?) strains (on the ear)
are readily heard from around the corner.
but the players cannot be seen, because of
this fact. During the last century, how-
ever, this difficulty has been removed com-
pletely, and it has been fonnd that light has
other properties which cau be satisfactorily
explained by the wave theory and not by
any past theory,

In the preceding lesson it was indicated
that if the Wave Theory is to be accepted,
we must hold the same view as Huygens,
namely that all space is filled with a mediwm
called the ETHER, in which these light
waves travel. This medium is altogether
different from the ordinary forms of mat-
ter, for if any of the ordinary forms of
matter permeated interplanetary space, the
motion of the planets and other heavenly
bodies would be retarded, while as a natter
of. fact no such retardation has been ob-
served by the astronomers during these
many centuries, despite the extremely ac-
cirate observations that have been made.
Hence our ETHER has a density infinitely
small even in commparison with such light
gases as Hydrogen. The existence of ether
1§ now practically universally assumed by
scientists thrnout the entire world

It should he noted at this point that
wireless waves are also waves of the ether
and resemble light waves in many respects.
(This wilt be takcn up in detail in a later
lesson.)

How Light Passes Thru a Convex Lens (A)
and a Concave Lens (B}, The Point “F"
Is Called the Focal Point.

EXPERIMENT 51-
INTENSITY (Brightness) OF LIGHT

—Place four candles in a straight line be-

hind an upright pencil, and catch the shad-
ow of the pencil on a white piece of card-
board or other screen. The room should be
well darkened. Place one candle up closer
to the pencil and not in the line of the four,
thus catching another shadow on the screen.
I now the one candle is moved. a position
will be found when the two shadows are
equally dark. Hence the illumination pro-
dnced at the screcn by the one candle and
by the four candles is the same. If now the
distances are measured from the screen to
the candles it will be found that the four
candles are twice as far from the screen as
the one candle.

This is experimental proof that the in-
tensity of light varies inversely as the
square of the distance, i. ¢., the nearer the
soutrce of light the greater the intensity or
brightness of the light, and greater as the
square of the distance, so considerable
brightness is gained by even a small dis-
tance approach to the source. Intensities

of light are usually given in terms of can-
dle-power, one candle-power being defined
as the amount of light emitted by a sperm
candle 7% inch in diameter and burning 120
grains per hour,

How the Sharpshooter Hits the Bull’'s-Eye
Every Time, Even Tho He Places a Piece
of Cardboard Over the Front Gun Sight.

An apparatns for measuring the candle-
power of an incandescent lamp or other
light can be easily constructed and used.
M (Fig. 42) is a meter stick or yard stick.

The Varlous Kinds of Lenses in General Use.

A is the light of which the candle-power
is to be found. C is a standard 7 inch
sperm candle, while B is a small frame
having a picce of white paper in it, the
center of the paper being spotted with oil
or grease. A, B, and C are mounted on
small blocks having grooves just large
cnough so that they will fit the meter stick
and slide along it freely. Place C near B,
light the candle but not A, 1f now we
look at screen B from the side of C the
oil spot appears dark, while if we look at
B from the side A the spot appears lighter
than the surrounding paper. \WHEN THE
PAPER IS LOOKED AT FROM THE
SIDE OF GREATER ILLUMINATION
THE OILED SPOT APPEARS DARK,
but when looked at from the side of lesser
illumination it appears light. Obhviously if

www americanradiohistorv com

both sides are equally bright, the spot ap-
pears equally bright with the rest of the
paper. Hence if A and C are both lighted
and moved back and forth until the spot
cannot be distinguished from the rest of
the paper we know that the illumination
reaching the frame from both A and C is
the same. Measuring the distances from B
of A and C and remembering to use the

Light

Beam of
Is Bent or Refracted, as A, B, C, D, In Pass-
ing Thru a Piece of Glass M, N, O, P.

Diagram 1llustrating How a

square of the distances we compute the
candie-power of A. This apparatus is
known as the Bunsen (after the inventor)
or grease-spot photometer, and is still nsed
commercially.

EXPERIMENT 52—

Several years ago 1 saw a sharpshcoter
give an exhibition of excellent shooting.
At the close of the exhibition he performed
a seemingly marvelous feat. He shot at
his target and hit the bull's-eye while he
had a piece of paper stuck over the ifront
sight, which apparently was, as he said, the
equivalent of shooting with his eyes shut,
(since he conld not see thru the cardboard).
A careful study of Figure 43 will expose
his trick. A is the target, BC the cardboard
stuck over the barrel in front of the front
sight s S is the rear sight. E and “e” are
the perforimer’s eyes. \With the eye E, the
performer sights along S and *“s,” and sight
*'s” appears on a certain definite spot in
cardboard BC. \Vith eye “e” shut. no mat-
ter in what position the gun is held, “s”
always appears on the same spot and hence
nething conld be hit by the performer ex-
cept by chance. However, the periormer
contrary to usual custom in shooting also
holds the other eve open. Hence thru eye
‘e’ lie sees the target, provided BC is just
small cnough so that the straight line “¢”-X

(Continued on page 490)

Diagram
Into the Determination of the ‘'Focal Length'’
of Convex and Concave Lenses,

Ilustrating the Factors Entering
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W. H. Kiruon, Master of Radio Relays

How Radio Amateurs Can Do Their Bit

By COMMANDER D. W. TODD, U. S, N.

Director Navat Communications and Chlef Cable Censor

ECEXNTLY the Editor of The

EiEcTRICAL. EXPERIMENTER asked

wme for a statement as lo how the

Amateur Radio Opcrators of the

country can be of most service dur-
fug Hhe presemt war. I am very glad to
arisieer this question, and 1 hope that this
imatier will reach the attention of a very
farge uwmber of Amatcurs.

The Navy is greatly in need of radio
operafers for sea duty, and every oppor-
ity 3wl be given the amateur to serte
iz comntry. There was probably never a
fime in the history of AMATEUR WIRELESS
sphen it was so easy for a boy {o obtain an
tpifinated amownt of training and of prac-
tical experience without spending a cent for
{t. [r fact, it is not-nccessary for a boy
fi haze the slightest knowledge of wireless
lelegraphy; all that is needed is a desire
to¢ fearn and o willingness to serve his
coumtry in tine of need.

The Navy, which for a number of vears
Ias Been Enowen as a vast school in itself,
fas tokoe special pains to provide adequate
faciliticr for traming radio men. Thru the
Linducss and patriotism of the authorities
al Harvard University, the Navy has estab-
light 0 Navel Radie School at Harvard,
wihich is now able to take care of 1,500
pipils. The course is of four months’ dura-
tion pud enbraces MILITARY DRILL AS WELL
A% RADIOTELEGRAPHY AND ALLIED SUBJECTS.

Howeper, men are not sent to Harvard
whiil they have reached an operating speed
of tew words per minude in the Continental
code.  This neced not disconrage these who
are inderested, for preliminary training is

given at no less than uine schools, located
at the various Navy Yards. -t these
schools men are started in from the very
begimning and prepared for the conrse at
Harzard.

It is a very simple matter to obtain this
free cducation. There are two ways in
which it can be done; men can enlist in the
regular Navy or enroll in the Naval Re-
serve Force. The difference is that enlist-
ments in the regular Navy are for a peried
of four years of active scrvice; in the Na-
val Reserve Force, enrollments are alse for
four years, but the active service is only
for the period of the war or such longer
time as the President may see necessary,
in time of peace, men can resign whenever
they desire. In time of peace in the regu-
far Navy, it is possible to secure a furlough
without pay for the rest of an cnlistment
when @ man does not desire to serve the
whole eulistment. Applicants must be 18
years old, or if only 17, must have the
written consent of parents. They must also
be abic to pass the required physical exam-
ination; however, minor physical defects are
often waived.

As indicated above, there is cvery oppor-
tunity for the older amateurs to get a val-
uable education free, but e must consider
these who are not of the proper age or for
other reasons find it absolutely tmpossible
to enter the Naval Service. The question
is often asked as to how they can be of
service, too. There is no doubt in the
world that they can be most useful by taking
up LAND-LINE TELEGRAPHY.

It is a surprising fact that very few ama-

teur radio operators arc famihar with the
“American Morse code, yet this knotwiedge is
quite essential in many ways. It is one of
the requisites for a Commercial Extra First
Grade license, for insiance. Al Navy op-
eratars assigned to share duty nmst knoz
both codes, for all shore stations hate
LAXD-LINE CONNECTIONs. [t is not to be
denied that it means hard wcork to learn
the other code, cien after being familiar
with the Continental, bt anything that is
really worth while requires hard work, and
since it is quite out of the question to
anthorize amatenr radio stations, spare
time during the war may very profitabiy be
utilized thus.

Any increase in the supply of Morse op-
erators will be of great importance to the
country from a military point of wiew
Every operator not eligible for military duty
who “secures a position with a commercial
company may be the means of rcleasing a
man for duty with our Navy or Army.
Both the Western Union and Postal Com-
pany are glad ta get operators, at salarics
ranging from $60 to $100 per month.
IVomen are gladly taken by these commer-
ctal companies, if they are compctent op-
erators, while they are not eligible for sca
duty i the Navy.

Any amatenr who desires further infor-
mation should present himsclf at the nearest
Nuzy Recruiting Office, where all featurcs
of the service will be carefully cxplained:
any doubtful points should be refcrred to
Commander D. 1V. Todd, U.S.N., Director
Nazval Commumications, Sonthern Building,
Washington, D. C.

An Interesting, Patriotic Appeal from Stuart W. Pierson, U. S. N,

[, 5. Naval Radio School, liarzerd Uni-
vrrsity, Cambridge, Mass.

September 16, 1917.

The Rodio League of America,
333 Fulton St., New York City.

Dear Sirs—Noting in the October issur
of the ELECTRICAL EXPRRIMENTER the calt
far radio amateurs to offer their services
ta the government, 1 thought it might be
af tulerest to know what I, as a member of
the . L. O. A., think of the Navy after
twea uionths of service in same.

I foined the League shortly after its or-
ganization (in 1014) and offercd my serc-
ices on the application blank. [n March
of this year I zwas notificd by the Com-
munication Superintendent af the Great
Lakes district that 1 wees wanted for the
Nayal Reserve. Later I curolled in the

An Old Radio Amateur

samie, but was not called at once, so joined
the regular Navy and immcediately went
on active duty. Spent about three twecks
at Brooklyn navy vard and was thea trans-
ferred here to the new Naval Radio School
at Harvard University.  Outside of the
aood pay I am receiving and the satisfac-
tion of kunaicing I am doing my duty, [
am acqueiring voluable usscts that come thra
Naval discipline. Of ecoursc it is a little
hard at first, but as Mr. Herr of the 1i'est-
inghousc Cea., says in the October ELEC-
TRICAL ENVERIMENTER, edncation alane will
not insure success. One must have the
necessary qualities of cowrage, tenacity,
grit. and the ability to take reverses and
hardships eheerfully. These gqualitics are
develaped to great extent in the Novy and
at the conclusion of the war the Naty
man will be preparcd to take up his cdu-

(Continued an ncxt page)d
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catian where he lcft off with new zigor
and he scill have the stuf to muke good.
Of course those who scish to remain in
service will also have ample oppartunities
to get a permancnt, good puying pogition.
From almost any angle one cannot fail to
sce the benefits to be recetved by joiming
the Nawy., The Navy will be the biggest
ractor ¢weard bringing the conflict to an
ond thrie the reduction of the cfficiency af
submarine cearfare. s the warcless op-
crator is indispensable to the Navy it i
np to the amatewr to fill the need. Hish-
ing the League the best of suceess in ite
canmpaign for radio men for the goicrn-
ment, [ remain,
Iery respectfully.
Sturart W. Prersox, U.SN.
Formerly apr. of oPY.
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Radio Roll of Honor

S promised in onr Ociober 1ssue. we are publishing m this
1ssue the names of American Kadio Amateurs who have
voluntarily come forward in effering their services as radio
operators to our Government.

Up to the time of going to press (Sept. 25). 425 applica-
tions were received. alt of which are puldisht in this issue. A
fair showing for the first month. but very nnsatisfactory as a

We want thonsands more. and the Government neecds
these names at once.

Amateurs of America! Again we say, come

Show your good will and your patriotism. Afrer the

war is over. YOU will be humiliated when vour friends ask you:
“Why twas vour wame not printed in the Radio Roll vf Howor?”
Yes, we ask yvou WHY XNOT?
Remember signing the blank appended at the end of this article

does not send you into the trenches.

Indeed. vou mav never be

called at all tor service. but the Governmenl ought by all means to

November,

1917

have yvour name on file in case vour services should be nrcently
required. Read thz letter by Cominander Todd. U. S. X, publisht
above, then read the letier of Swart \\. Pierson, U, S. N.—an
old amateur ;—this young man is in actual service now and as
you may judge for vourself, he likes the work immensely.

Now amateurs, let’s get busy, let’s show the world, that Amer-

ican Amateur \Wireless is a
matched in any country.

reat institution, unparalleled and un-

\What do you say, fellows?

Editor's Note.

For obvious

reasons, the city addresses
ol the applicants listed be-
low bave been left ont. Only

the name of the
Amateur as

well as

Radio
the

State in which bhe resides

have been publisht,

Every

applicant listed in these col-
umns has pledged his ser-
vices to his country as a

radio operator.

All honor, and our sin-

cere
every young mah
name appears here.

congratulations

to

whose

Alabama
Jas. M. Crump

R Alaska
Verne Elliott

Arizona
Irwin Harrison
Fred Roebuck

. Arkansas
R. X, Turner

California
Panl Nesbit
B. Ludlow
Harold fayues
W Maguire
Robt. Johmston, Jr.
Albert  Kober
Ralph Parker
F. Spiekerman
R. Stamback
C. Leslie Stehbins
lack Hyams
8. Kerckhoff
Robert Kroman
Eldredge D. Barrctt
Albert Lauretsen
Jos, Meyer

. Colorado
Alison Kurth
Andrew Berglin
H Exth

Connecticnt
Henn Kulikowsk
Johu T. Biot
C. D. Ryder
Geo. E. Hoke
N. V. Rradshaw
Thos. W. Cumming
Dan_ Latham
C. G llallsirom
Arthur N, Joluson
" E. Johuson
. W, Abbait

Delaware
Raymond Phillips

District of Columbia

AL

Blakeslee, Jr
J. C

Conner

Florida
E. |. Mazurewicz
T. H. Moore. Ir.

. Georgia
A WL Chareh
Gieorge Wilhy
ITugh Schliestett

Idaho
Charles Cherington

. Hlinois
Joe Aiken

Radio Roll of Bonor

ohn Ralph Watkins
E. Peebles

Owen Jartoe

. D, Kingsley

I. R Ferguson
Eugene E; Minory
. G, Asmus

G. Waldo Ball

R. J. Beuerman

R. W, Bowen
Morrill C. Des liles
ugene Eri¢son
Louis Flader, Jr.
Arthur U. Gardner
Wesley Harmeyer
D. V. Johnson
Chas. J. Keenan
Arthur Larson
Fred C. Lecmann
Michael M. Ostropol
William E, Precce
Alex, Sieber
H. E. Smith

. P Smarski
Henry Williams
Haroid Newman
Chas. F. Enz
Geo. E. Burritt
Frank L. Brittin

i‘nmes T. Musray

Indiana
Roaland [. Brown
M. B lowe
Wilbur Conrad
M. 1. Mckee
H. & Ogden

Howard Moore
Robert Throckinorton
Fred L. Wehr

lowa
AL VL Molyueux, Jr.
A, S, Osgood
Guy L. Beech

Oscar . Kost
vargil Elliott
Joe Aiken

-\. S TDolen

H. W, Evens
H. L. Phillips
Donald A, Laird
Tyvle W. Barthel
Huffman Healy
A Church

Kaasas
Ernest C, Brown
Russell Mannel
Wm. H. Ritter

Kentuchy
John Allen Evans
Elby  Becker
B, Wagner

. Louisiana.
Walter C. Leahy

Maine

C. M. Sinernt, Jr
W ) Rictall

:{ ifouid }ol\ nl'l'('
ilarold F. €ates

Francis H Sleeper

M. Staunley, jn

Richard Saunders

Maryland
M. Biscer
I. A, Trabrandt
Fred L. Wehr

Massachnsetts
B. M. Spencer
Randolph G. Webber
1. W. Buswell
Wm. E. Blake

Frank Canney
Gordon G. Goodwin

F. 1. Rumiord
Rolland Adair Gould
Chester L. Keene
Ernest R. lood
Gea. M. Sweet, Jr.
Geo. E. Varnum
James Cashman
Wallace Hune
Richard A. Stearns
Crocker Mann
David Merriam
ohn T. Corcoran
Manue! L. Goularte
Lea E Wiita
Frank Danforth

O. M. Black

F. - ern
Francis Durant
Dounald Scortt

Wm. L. Delaney
M. AMac Leod

1. L. Sawyer

Michigan
Leon Tlansen
C. D. Rickel

Chas 1. Monroe

L. N. Houbroyd

1). B. Templeton

Russell W, Finger
eo. Cbhamberlain

Steplhen jussel

S, E‘ Warner

I, P Lang

Edwin_ Lentz

Fred F. Dennis

Creorge F. larringilon
L. Higmegee

Joseph O.
Daniel J. Corin
Wm. A. Floyd, Jr.
W, E. Cranston, Jr.
Howard _Bering

. A, Enderwaads
Elmer C. Diehl
Milion Heizmann
W. G Hont
Alfred C. Mills
Alired C. Qechler
Clarence Rossnagel
g‘oseph F. Grece
Clarence A. Taylor
Geo. Thomas
Fred Walch
Edwin Herrmann
Maxted Clinch
Chas, Hampton
L. & L. Turmer, Jr.
F. Franklin

AMATEURS!

1S
YOUR
NAME HERE?

N, Schlaack

Wm. }. Kibbe
Wm. Forbey
Bavid M. Goodman
Roy Flint

Earle Movyer

Sam Blumenthal
Harold L. Fleming
e B. Ritchey
Harry H. Lec
Fred B. Daniels
W. Knowles

Minnesota
Arthur W, Stevenson
Robert Ramage

Missonri
E. I Mubleman
Lester L. Sanks
Carl Menke
1. Y. Puarsons. Jr.
1. Folson
Fred Schillig
Harry Longmire
Cyrus I Trunt
A, Eppenaver

Montana
Roland Ward

Nebraska
Gordon & MceKenzie
Joe W, Havlicek
Ho Tlavhik
Donald Burdick
Douglas Binghardt

New Jersey

Thomas W. Braidwood

New Mexico
Jos. 8. Rhodes, Jr,

: New York
Warner (i. Palmer
Don Baxier
F. Van Duzer
Earl Paddock, Jr.

Carlcton Brewster, Jr.

Robert Anders., Jr.
G. M. Babcock
Geo. D. Burns

T. 1> Callan

1. Carlsen

Ed. B. Dyer

Chas Falco

Gieo. M, Fergnson
E. G. Gehret

R. C. Gillies

W. E. Haeussler, Jr.
H. C. laehle

¥. C. Krumntel

Albert O. l.eitch
Arthur Lowe
Harold McLea

P. Neyland
Tohn E. O'Brien
H. L. Osterby
Petwer Pappas
Clifford R. Paul
Jos. Peterson

J. E. Adams

Chas. Ramsgate
James T. Ruddy
larold Sorensen
lohn Timmons
rentice Warren

M. F. Bohneherg

lobn OQuinn

Orimel W. Saxton
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C. Benjamin
Paul Widnier
Conway Sheevin
Clarence J. Roberts
f)ames Welch

. B. McKinney
R. H. Collignon
Ernest Hemann
Walter §, Strong
Sam’] Christie
Leonard E Edick
R, A. r,ap%
Howard \. Crowe
George Grant Felt
W. L. Miller
George Miller

Earl . Ivanson
Clifford Mc¢Donald
Lester C. Palmer
Frank Russel}
Fred. A. Shelley
R. Anderson

J. H. Appel, Jr.
Theodore J. Berger
David Carrathers
James Caulneld
Arnold Conard
M. Conroy

Monte Cohen
Clifford Cox
Arthur Davidson
A. Saenz de Calahorra
Harold H. De Palma
C. F. Doebler
Alan C. Dunn

Alex. Elkin
C. B. Embler
Alired Farago
Wm, Glamever, Jr.
A. A, Goldon

Alfred H. Hausrath, Jr.

Chas. Ilettenbach, Jr.
F. E. Hubbard. Jr.
Donald B. Jackson
Fred. Kaiz

H. D. Kauffmann

North Carolina
H. E. Norweod
G. T. Finger
. C. Pate
B. W. Laws

North Dakota
Harry Holmberg
A. R McKenzie

C. Crawford

Ohio
Harold H. Foliz
Ralph Frase
. W. Mimz
ack Gritton
C. B. Wilke
Walter Kottmeier
Jerry lohn Manning
ouie¢ Mansfield
L. H. Reiner
Donice. Hinton
Wm. G. Finch
Car]l P. Goetz, Jr.
1. F. Riehle
Ed. K. Ackerman
Russell (3. Anderson
Marvin Bower
Hlarry Bubb
E. A. Call
Louis Charnicky
Fred. D. Frey
lohn Garse
Robt. Gotischait
Richard Koenig
Jack Pattcrson
Ladiman Stasting
C. Helwig
Wm, F. Justus
J. E. Purcell

(Continned on” pege 500

F. M. Reeves
Gilbert Vagel
Loren Wilcox
Elmer Wright

P. S. Gregory

H. \W. Jones :
\V. Bernard Merrick
Bert Osborne
Stephen Spitler
C. }. Linxweiler
Lloyd Rider

Carl Eberbart
Pani Loub
Wendell Ashecroit
J. L. Leppert
Ned Ei:ac us

ohn Frazier

-(I:, M. Osm"Jaugh
Miles Bruning
George S. Yerigan
wWm, F. Ball
Chas. Frank

J. B. Stewart

Oklahoma
Donovan Tool
V'arnahale Jones
Warren C. Clark

Oregon
Alfred ]. French
Morris Knapp
Al Rimvard
Arthur E. Gibbs

Pennsylvania
. S. Bernhard
Blair Cunningham
Roger B. Hernandez
Wm. J. Kreis
I. :\.P\\'éﬂe, __Ir.h
Ino. P. Cunningham
Wm. . Schmidt
Robt. McKee
Paul Elhott Fischler
Stanlev Phillips
J. L. Kirtk
Marvin Madden
Mto Von Kories
1l. J. Cramer
Chas. { Mehing
Sam’l 8. Szeinbach
Wm. S Louchheim
Ernest Walker
Paniel Tones
R. W. Hornung
A. L. Rackefeller
R. Ellis. linkins
1. N. F. Craige
Tohn H. Weikel
Withur_J. Mnrdock
E. L. Petit
F. H. Riordan
Geo. M. Albright
11. G. Brantigane
Leroy Mickay,
B. }. Bisciotti

Rhode lstand
EJ. B. Davis
Fart C. King
Lewis J. Boss
Thomas §, ltealy
Kenneth Hiorus

South Dakota

Howard van DBenthuysen

Tennessee
Conrad E. Roberis
Geo. O'Neil Sutton

Texas
W, H. Tilley
Edcar Crampton
I.. B. Dobbs, Jr.
James L. )Aulr)'. Jr.
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New Radio Submarine to Foil ‘U-Boats

LS illustration shows a new sub-

. marine controlled by wireless which

may rout the Teuton U-loats. [t

is NRohert Morton's model of a

womderful radio diver invented in
his Los Aungeles laboratory.

Recentty Mr. Morton, using an 800
poundd model of his invention, leld an
auclience spellhound while he demonstrated
it in a huge tank. The model swam the
length of the tank as Mre. Morton touched
the keyv of the wireless transmitter. An-
other touch reversed

captain and two first licutenants,

lations to go to the rescue, relayed the

catl and in about 20 minutes picked up a

radln from an American destroyer. rca(lmg
“We will reach yvou in one ‘hour.”

PERSONNEL OF A RADIO SIGNAL
COMPANY.

A radio eompany of the Signal Reserve
Corps is commanded by a captain and is
compused of the following personnel: A
mounted.
The enhsted master signal

meén ar¢e a

urges that more women be enlisted i the
service.  The tetter reads that women
telegraphers are m demand by the govern-
ment fur hoth the army and navy., They
will not be taken abroad however. Their
assienments will be at shore stations

MANY STUDENTS TAKE U. S.

WIRELESS COURSE.

Many students are taking the conrse of
radio telegraphy in the U. 5. Radio School,
arkway Building, Philadelpha, Pa.

More than 300 stu

the propetlers and the §F=—
model returned to its
base. Then an ether »
wave opencd the 3
valves of the little
craft and it sank until
only its antennae were
showing. A tiny tor-
pedo attached to the

4

how was theu releas-

ed Ly wireless and
sped to the end of the
tank. .

*I can make a fifty
foot submarine on
these lines,” the in-
ventor said, “HIl it
half full of nitro-
glycerin, guide it into
the Kiet Canal {rom
an acroplane and des-
tray every ship within
a mile, or it can be
cuided into the mine

dents are taking the
course. The schoul 1s
under the direction
of Licumenant .
Cadmus, U, S R, C,
and was established
when the zovernment
decided o educate
corps of several thou-
sand racdio operators
for marine service,
According to re-

ports issued by the
staff  of nstructors
the cnd of the first
s1x months' conrse
will see more than
400 operators grad

nated frem ibhe
school. who will he
licensed  as  second-

class operators. Jt is
also said that a num-
her of the men will

ficldts of Helgoland,
hlow it up and sweep
the entrance to the
German base clear of
mincs, It simply means
maring as a huge mine.”

using the sub-

[ Those interested in radio-controlled tes-
scls should read the arlicle in the October
Issue, page 390, rnriflcd—"d Radio Con-
trolled  Model Boat,” by 1. C. ['an
Benthuysen and Max | Block —Fditor.|

WIRELESS LOG OF A SEA CRIME.

A snccessiun of wircless calls telling the
stary of a sea tragedy, i wlich an un-
known :lc'unslnp was the \ncnm of a Ger-
man snbmarine, arce recorded u the log
of a entral vessel whieh arrived “in an
Mthintic port” recently from a “Scandin-
avian port.”

The calls were recorded while the neu-
tral vessel wias passing close to the Irish
coakt, on her way to this port, and hegin
with the international "S O %" followed
by the message :

“We arc beng chased by a submarine.™

Ten minutes later. the log shows, the
following was heard : “Flurry assistance:
we are heing shelled.”

A lnpsc of 15 minutes followee, then the
entry:  “Ship 15 on lire and ~«inkin[:; cap-
tain ordered men 1o lifeboats.™

Five minutes later comes the final mes-
sage thru the air: “\We are done for”
giving alse the position of the ship,

The nentral vessel, farbidden iy regn-

One of the Latest and Most Promising Models of a Radio-Controlled Submarine, With
Which (ts Inventor Hopes to Blast His Way Thru German Mine Fields to Their Naval

Base Itself.

electrician, technical expert of the radio
company, in charge of making repairs and
adjustments  to  wireless telegraph ap-

paratus.
Six sergeants, lirst class: one assists the
captain, handling questions of supphies,

finances, ete., aud five radio operators act-
ingr as leaders of the five sections of the
coinpany.

Nine serpeants—a  supply sergeant, a
stable sergeant, a mess serzeant, one en-
gineer for the gas engines and five acting
as first assistants to section leacders,

I“ifteen corporals, onc farrier, one
saddler, one company clerk (oflice work ),
two mechanics (miscellaneons repair work )
angd ten operators assigned to sections,

Thirty-Ave priviates, nOrst class:  two
trumpeters, two drivers and thirty-onc pri-
vites assigned to sections.  Nix o privates,
one horseshoer amd two cooks.

Al are monnted except one mess ser
geant, two mechinies and two drtvers. The
arms carried are automatic pistols.

WOMEN MAY ENTER THE WIRE-
LESS SERVICE.

Wonten are entitled to the study of wire-
less telegraphy, the same as men, in the
class organized by Prof, [Harvey Anthony
of the Muncie, Ind., high schoal, and it is
heped that many will fite their applications.

A communication receivett recently hy
I'rof. Aunthony from the war department
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he recommnended for
the special course in
radio telegraphy given
at  Princeton Uni-
versity.

revions to the graduating of the pres-
ent class of students at the radio schiool in
the Parkway Building. enrollment for the
second class will start.  According ta plans
annonnced by those in charge of the school,
preparations wilt be made to accommodate
more than 300 pupils. The government will
necedl more than 3000 wireless onerators
tor marine service within two vears<

rl

A WORLD'S RECORD: RADIO
HEARD 13,000 MILES.

A radio message has heen interceptedd
half way aronnd the world at last, Using
an Audion, radio operaor J. L. Davies at
Radio Awarna, Invercargill, New Zealand,
has aceomplisht thiz feat. In a recent let
ter to Dr. lee de Forest, the well-known
racio authority, Mr. Davies says in part

In my experimental work at present 1t
may iterest yon to learn that asing Audion
Imlls of the double grid. double plate type,
I am daily receivimy stations antipodally
sitiated in respect to this station. Dis
umees ot 13.000 miles covered  aiwl
some of the many stations at aboum 1hat
distance that | pick up are Eilvese, Ger-
many ;. Eiffel Tower, Coltana, L.as Palnas,
ete., Eittel To“cr is easily copicd on the
t\m\\mer. owing 1o the 'on"rdplncﬂ po-
sition of my stavon” Fhe distances men-
toned are ndisputably world records.

arc
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BEING A NAVAL WIRELESS MAN.
By Howard S. Pyle.

Electrician Radio, U. S. Navy.

S 1 sit here on watch in the early
morning hours, 1 think of many
things and my thoughts naturally turn

to the good old amateur days “back home”
where we used to “cuss the other fellows”
for QRM more than we would OK for bix
from the whole "Ham tribe.” Those were
indeed the “Happy days’ but are now
temporarily a thing of the past. But why
should we lose the fascinating rgcreation
of listening to the song of the spark?
\Why? I asked myself that question when
we were closed down and decided not to.
[ hiked myself to the nearest Marconi
office and got an assignment--back on the
dear old air again and—contented. But
commercial service today is not what it
was before the war. Very little bix I
found, handling only four or five messages
an entire trip of eleven days and on a
passenger boat with a full passenger list
too. To the real dyed-in-the-wool “Ham,”
this business of three or four “msgs” a
week is not particularly attractive for the
more bix the better, as we get a chance to
operate then. 1 felt that way about the
commercial game so, knowing many of the
fellows who had entered the Navy service.

SUCCESSFUL LOOSE COUPLER
BUILT FROM “E. E” SUPPLEMENT

Herewith is a photo of the Receiving
Transformer [ built from the Blue-print
Supplenment of the EXPERIMENTER, but the
photo does not give the instrument justice
because it does not show the color and
workmanship, but it is a “beauty” and it is
a 5,000 meter instrument.

I am building an Oudin high frequency
coil as described in the May EXPERIMENTER
and expect to have it completed soon.

I sure do like the “E.E.”, T would not
take a hundred dollars for the copies I
have on hand if I could not get any more
like them; they have helped me up to
where 1 am now, I am an Electrician by
trade and an ExPERIMENTER after work
hours. 1 am building nearly all of my ap-
paratus.

i have been reading the “E.E.” for about
two and one-half years and when I want
to learn something that I don’t know I con-
Eul(ti the ExpERIMENTER and I nearly always

nd it.

The EXPERIMENTER 1§ the experimenter’s
“STAND-BY.”

THE ELECTRICAL EXPERIMENTER

1 decided to look into the thing. None of
them appeared to be over-enthusiastic about
Navy wireless.

T almost felt sorry for them for I never
have considered pounding a key work, so
I went farther. The Navy Yard was my
next port of call and there I had a talk with
the DCS (district communica-
tion sup't), a Naval Lieuten-
ant. He offered me an assign-
ment to NPD and painted a
word picture of the place
which, altho not making it ap-
pear a particularly attractive
berth, yet seemed to offer great
opportunities in the wireless
-ame so ] entered the service
as “Electrician Radio” and
received orders to report to
Tatoosh Island. NPD, at once
10r active Sservice.

After a succession of cir
cumstances | found myself at
the Island—a large rock of
about 17 acres extent. A gov-
ernment weather bureau, light-
house and wireless station just
about occupied all the available
space and the buildings were
of the usual substantial, neat
construction characteristic of
all Government institutions. I
reported for duty and was as-
signed sleeping quarters which
1 was surprised to find equal
to a first-class hotel, as I had
imagined it to be rather a
primitive life on the Island.
Quite the contrary, tho, as we
have all modern conveniences
such as hot and cold running
water, electric lights, bath, etc.
1 also found the enlisted men
fine feilows and very congenial;
feeling at home with them
right away. At “mess” another
surprise greeted me in the ex-
cellent quality (and quantity)
of the food served, Altogether
my first day was a succession
of surprises. I found the
“Electrician in Charge” a man of the
highest type and he gave me my first day
to get acquainted.

The following day I broke in, taking a
regular watch, which is varied each day so
that no operator has the same watch in suc-
cession, permitting a full night “in the hay”
every fifth night. 1 was given the Mlid-
watch or from midnight 10 4 A M. (we
only work 4 hours a day) and found no busi-
ness that ‘eve, which was indeed lucky as it
gave me a chance to
get used to the outfit
and forms of Gov-
ernment transmis-
sions. However, since
that time I have found
each watch busy
enough to satisfy me
without rushing a fel
low.

On the whole I am
well  pleased  with
Navy wireless and am
considering  stayving
with it at the close of
hostilities.

I also know that I
am doing my bit for
“Uncle Sam” and
want to urge every

Now and Then We Do Hear from Qur Readers.
Loose Coupler One of Them Bulit from a Descriptlon Glven Some
Time ago In “The Electrical Experlmenter.”

“Upholding the Stars and Stripes and the
EXPERIMENTER.”

I remain (what we would call a 100%
American) ARTHUR J]. BARRON.

amateur and operator

to enter the service it
at all possible, as The

Navy is in great need

of wireless men and

it is your chance to serve your country.
In addition to this you receive the best
training in the art that is possible, for
the Government does things right.

Here's the Fine
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FIRST WOMAN RADIQO OPERATOR
GRADUATES AT HUNTER COL-
LEGE, N. Y.

‘I'ne women ot Ame_r_ica are rapidly com-
ing to the front in military affairs. as wit-
ness the accompanying illustration of Miss

The First Woman Radlo Operator to Graduate at Hunter
College, N. Y. Miss Elizabeth Rickard Is Her Name and
Uncte Sam Has Awarded Her a “‘First Grade Commerciai
License’ as Radio Operator.

Let Us Have More of 'Em.

Elizabeth Rickard, first radio graduate of
Hunter College, New York City. This
institution has a very enthusiastic wireless
class who are blest with every provision
for quickly assimilating the intricacies of
radio telegraphy. The Marconi Wireless
Telegraph Company of America presented
the college with a standard commercial
radio transmitting and receiving apparatus.
Special instructors have been provided also,
so that the girls who graduate here are
fully equipt to take up commercial or naval
duties. The U. 8. Navy Department has
intimated that women radio opérators may
be placed in charge of land stations, and
in this way relieve badly needed men oper-
ators for active duty on board ships or
abroad. The new merchant fleet which the
Shipping Board is now building will also
require a large number of radio operators.
The outlook for radio operators is there-
fore very bright and after the war there
will be plenty of work also for many vears
to come.

Miss Rickard entered the Wireless Class
for women at Hunter College in April, 1917,
and was detailed to the Marconi School for
intensive training in May. She past the test
given at the Marconi School in the first
week of July and received complimentary
mention of her paper, her instructor
saying it was the best submitted out of
a class of 20 men and 3 women. On July
12th she went up for her Navy test and re-
ceived the highest possible rating and was
granted a First Grade Commercial License.
Miss Rickard had done nothing in wireless
before the first of Januwary, 1917. She
showed unusual ability.
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A DUST-PROOF COUPLER-
SWITCH.

Herewith is a sketch of a dust-proof
secondary switch for loose couplers which
llas proven highly salisfactory, besides
greatly improving the appearance of any

Jec

Prim

Det of £ Sereck nut &)

A Good Way to Build Dust-Proof Coupler

Swltches. The Square, Revoluble Shaft

Turns the Sleeve to Which the Switch Blade
Is Attached.

coupler. It also does away with expen-

sive switch points as any old ones will do,
as they are not seen. The blade is swung
by turning the square brass rod A by means
of knob B. This square rod goes thru
bushing E or a counter bushing inside of
E, which has a square opening. The switch
blade is securely fastened to it. The en-
tire switch and secondary move along the

Development

That the Navy realizes the necessity of
organized scientific research of its special
problems and the development of special
apparatus to meet its peculiar require-
ments, is clearly manifested by the estab-
lishment of an excellently equipt radio lab-
oratory at the Navy Aeronautic Station,
Pensacola, Fla.

\WVhile radio signaling over the earth’s
surface is largely a standardized art now,
aircraft radio, altho already an accom-
plisht feat, has thus far been largely a
matter of cut-and-dry guesswork unguided
by accurate scientific data. This labora-
tory, in addition to its work of testing air-
craft radio apparatus submitted by com-
mercial manufacturers, under both labora-
tory and service conditions, is gathering
valuable scientific data pertaining to the
peculiarities involved in radio signaling be-
tween isolated points above the earth’s sur-
face, and Dbetwcen such points and the
carth’s surface, as distingnished from the
usual over-land or over-sea signaling. It
15 also developing special radio and other
apparatus for naval aircraft. Being in ex-
tremely close touch with the actual air-
craft conditions and requirements, this
laboratory prescnts unusual opportunities
for thoro study and development.

The naval officers having jurisdiction over
this work are Lieutenants E. H. Loftin,
District  Conununication Superintendent,
stationed at New Orleans, La, and P. N.
l.. Bellinger, Head of Experiment and Test
Division at this station.

Altho the laboratory has been in exist-
ence but a few months and is not vet fully
equipt, scveral important problems have al-
ready been attacked and satisfactorily

THE ELECTRICAL EXPERIMENTER

rod, but when B is turned, the switch ro-
tates accordingly. A spring (I) may be
used to make a better contact. The sec-
ondary may be moved more easily if a
knob G is mounted handy as shown.
Contributed by NEVIN BRENNER.

PENDULUM OPERATED BUZZER
TEST.

It may be attached to any clock, but one
tector huzzer test by other means than a
hand or foot-operated key, thus leaving
the operator entirely free to manipulate the
instruments. By utilizing the pendulum
movement of a clock a very reliable auto-
matic tester can be had and the operating
expenses are nil.

It may be attached to any clock but one
having a pendulum speed of about ffty
to scventy beats per minute is preferred.
If the clock is in the operating room it
will operate the buzzer direct, otherwise
a relay should be used.

ecure a piece of silver foil around the
pendulum. Obtain a very thin spring sev-
eral inches long (about No. 32 B & S gage)
and wrap silver foil at one end. The other
end is secured to the woodwork of the
clock in such a manner that the pendulum
just barely makes a contact on each swing.
This can be ascertained best after the buz-
zer has been connected. Two leads are
taken from the buzzer circuit, one is
grounded to the metal frame work of the
clock, the other is connected to the spring.
Care must be observed that the spring is
not too short or it will interefere with the
proper working of the clock.

1 have used an arrangement as described
and found it “always on the job” when
switched on. It also can be connected to
your own radio transmitter to give imita-

of Aircraft Radio
By BENJAMIN F. MIESSNER
Expert Radio Aide U.S. N.

solved. Among these may be mentioned:

(1) The development of a simple inter-
seat telephone for pilot-student or pilot-
observer conversation on airplanes under
the conditions of full power flight. This
work was undertaken because commercial
apparatus had proven entirely unsatis-
factory. Two types have lLeen developed,
the first of which requires no external
battery or power source, and which in-
corporates extreme simplicity and rugged-
ness in its construction, is suitable for use
under the moderate noise conditions en-
countered on low powered airplanes; the
second of these, which requires an outside
battery, may be used under the most severe
noise conditions obtainable on present air-
planes without exhaust mufflers. These
telephones, which are in daily use for in-
struction purposes, reduce by nearly one-
half the time required for qualifying stu-
dent pilots, by permitting constant coach-
ing from the instructor, and are invaluable
for pilot-observer communications for re-
connaissance, spottmg, or other flying in
two-passenger airplanes.

(2) An exhaustive study has been made
of the noise conditions afiecting radio re-
ception on airplanes. /A special instruinent,
called the Noisemeter, was devised with
which accurate measurements of various
airplane noises have been made. Thou-
sands of measurements have been made
in determining the noise-making qualities
of various aeronautic motors, the efficien-
cies of muffling devices, the intensity of
the noises at varying distances and at vary-
ing motor speeds, the distribution of the
noises in different directions. the efficiencies
of radio headgear for eliminating airplane
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tions of NAA, etc Of coursc a relay
should always be used where heavy cur-
rents are to be handled,

Contributed by CIIARLES M. I°|TZ-
GERALD.

MAKING AN OMNIGRAPH OPER-
ATE STUDENT'S HAND.

Train the hand as well as the ear to
learn the code rapidly and proficiently.
Receiving the dots and dashes thru the
hand opens a new path. Rig up a tele-
graph key so that the lever may be worked
up and down by a solenoid or sucking coil
as per diagram. The solenoid is connected
with a code machine such as the Omni-
graph and the key adjusted to work like
a sounder; then grasp the key as for send-
ing, but let the key operate the hand in-
stead of the hand operating the key. Com-
bining this operation with regular sounder
or buzzer practise enables one to become
expert on the double-quick. Try it,
“hams.”

Contributed by FRANK COPEMAN.

~Solencrd con

_—Iron plunger

Ke.
%—

A Clever Scheme for Learning the Code
Easlly and Quickly. A Magnetic Solenoid
Connected to an Omnigraph and Battery,
Works the Key, Thus the *‘“Telegrapher’s
Touch' Is Acquired Unconsciously.

in the Navy

noises, the effects of airplane noises on the
ears, the noise-making qualities of air at
varying velocities, etc.

(3) Exhaustive measurements and tests
are being made on every conceivable form
of airplane antenna to determine the ad-
vantages peculiar to each type.

(4) The most recent development is an
entirely new type of radio transmitter,
which constitutes what is perhaps the great-
est advance thus far made in aircraft
radio. With an outfit having a total weight
of only fize pounds, designed particularly
for spotting work, a signaling range of
from ten to tienty miles is easily attamned.
The space considerations are negligible.
With another larger outfit, weighing only
about ten pounds, a range of from #fry
{0 seventy-five miles is obtainable. These
weights include the antenna system neces-
sary for radiating the radio energy. The
full significance of these statements is not
realized unless it be added that the very
best commercial apparatus now obtainable
weighs from one to two pounds per mile
of range, and occupies a space of from
one to two cubic feet per twenty-five miles
of range, making necessary the removal
of the forward controls.

(5) The establishment of radio instruc-
tion classes for officers undergoing pilot
training has not been neglected. Group
instruction in operating, and the functions
and care of the various parts of radio ap-
paratus, is given on such davs as are un-
suitable for actual fying.

(6) Other devices being cxperimented
with are aircraft and submarine detection
apparatus and radio direction-finders for
aircraft.
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September Meeting of Institute Radio Engineers

VERY interesting and instructive
paper was presented by Prof. L. Al
Hazeltine, Septembier 3. 1917, at a
meeting of the lostitnte of Radio En-
gineers licld in the Engineering Societies
Building, New York City.
The paper. which is the first of a series to
be presented this season by the Institute,
covers the subject of the Audion from an

the spark gap. A good one was described
In a previous issue of this magazme. | he
core of this coil should be about the same
size as the leg of the transiormer.

The condenser is probably the source of
greatest loss in the amateur station, for
most of them seem content with any old
kind they happen to think of. A con-
denser that brushes or that has poor con-
nections loses about hali of the
energy supplied to it. Thin sheet

Mo

brass makes excellent coatings for
the plates and the cost is not pro-
lubitive. The lugs should be one inch
or more wide and carefutly soldered
to the plate. The series-parallel con-
nection should be emploved if possi-
ble, as it gives almost entire freedom
irom puncture and mimmizes brush
tosses. Four banks, each of the
capacity required for the trans-
former. are connected—two in series
and two in parallel. As each section
handles only one-fourth of the volt-

@ Sy —d= =y

age, thin giass may be used. The
dielectric strength of a thin dielectric

In This Diagram | Represents an Oscillatory Circuit
Which Is Excited by a Suitable Means and Current
Transferred Inductively to Two Split Inductances,
Which by Virtue of Their Position Produce Re-
generative or Oscillatory Action in the System.

side than ever before
read before the Institnte. Prof. Hazel-
tine showed by diagrams and stere-
opticon views the feasibility of measur-
ing the curve of the transposed encrgy
from the g¢rid tu the plate and the for-
mulas for caleulating this quantity. By
so doing he illustrated the method of
determining whether an Audion would
oscillate or not, and if the curve was too
broad, the Andion would probably not
act as a receptor, hut could be used as
an oscillator or amplifier.

The subject certainly aroused quite an
interest i all present, and Prof. Hazel-
tine was highly commended on his treat-
ment of a heretofore unthought of phase
of the Audion. The lantern views
showed past and present Audion hook-
ups and also an idea of those to be
experimented with tn the future. Also
a discourse as to the merits and de-
merits of the various circuits.

The paper was discust by many promi-
uent men, among whom was Dr. Lee
de Forest, who spoke a few words out-
lming the present status of the .Audion.
Mention was also made of the Audion being
used to check various measurements owing
to the high per cent. of its ethiciency and
alnost negligible per cent. of errors.

The sulyject for the October meeting was
“Radio Telegraphy m Competition with
\Wire Telegraphy in Overland \Work™ by
Robert Boyvd Black, U.S.N.R.F.

entirely differemt

MITTING CIRCUITS.
By Bayard Shumate.
} I 1s usunally due 1o carelessness regard-
ing small details, rather than to poor in-
costs little more thian a poor ome, so it is
advisable to purchase it irom reliable
ble sliould be lost in the transiormation.
A choke coil should he inserted in the pri-

EFFICIENCY I[N RADIO TRANS-
HLE efficiency of the average ama-
teur radio transmitter is very low and

sirunients,

In the first place an efficient transiormer
firm. As the maximmwu input allowed is
ouly 1,000 watts, as little energy as possi-
mary circuit. as it is invaluable in close
tuning as well as in preventing arcing at

is much greater in comparison to the
voltage required to puncture it than
that of a thick dielectric. Thus the
use of thinner plates allows the use
of a fewer number with the same
capacity. Glass losses are reduced
in this way also. This tvpe of condenser
when immersed in a good grade of oil gives
excellent satisfaction.

High {requency resistance is much greater

for short wave leugths than for long. so
the amateur is handicapt by this also.
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good service if it is not run too fast. It is
true that a high tone is more audible than
a low one. but on a 60 cycle current the
condenser cannot be properly charged when
a very high tone is used. It is best to use
a medium tone so as to combine the andi-
bility oi the higher tone with the powerful
condenser discharge of the lower.

The oscillation transformer loses energy
due to the inductive coupling. It should
then be large enough to secure a proper
transiormation of energy and not too loose-
ly coupled. Three inches is cnough for a
half kilowatt set and will give a sharp
wave if properly handled. A sharp wave
depends more upen resonance than upon
coupling, tho a sharp wave cannot be se-
cured if the coupling is too close. A good
method of tuning is as follows:—

(1) Connect a hot wire ammeter in the
aerial circuit, set the coupling at about 4
inches and connect the entire secondary in
the circuit.

(2) Adjust the primary clips until the
meter shows the greatest radiation.

[Note: If mare than two turns of pri-
mary ribbon are necessary the condenser is
too small and wmust be enlarged accord-
ingiy.]

(3) The anmuneter is now removed from
the circuit as it damps the oscillations.
The set is then tested for shiarpness with a
wave meter. This need not be an expen-
sive instrument. About twenty turns of
insulated wire {18 to 20) are wound on a
tube 4 or 5 inches in diameter and con-
nected in series with a small battery lamp
and variable condenser. This will be sui-
ficieut for comparative readings. If the
lanp lights over a large number of degrees
on the condenser scale, the wave is broad.

Then move one of the secondary clips

T

®

-2 -

around one turn of ribbon, a little at
a time, unril the lamp will light over
ten or fifteen degrees only. 1f the
wave cannot be tuned sharply by this
means, the coupling is too close and
must be moved back. If the wave is
found to be sharp, the coupling may
be tightened until it begins to broaden
a bit. If it can be sharpened again
at this point it will be to advantage.
The point is to get the wave sharp
with the coupling as close as possible.
A sharp wave is advisable for long
distance work because no energy is
wasted in the waves aside from the
one affecting the receiving station.

This Audion Diagram Represents Another Method
of Coupling (nductively the Plate and Wing Circuit.
In This Case Condenser C, Is Shunted Across the
tnductance Permitting Greater Freedom of

wWing
Tuning Grid Current.
The {requency oi an oscillatory current at
200 meters is enormous (something around
1.500,000), therefore all comnections must
be made with conductor having a large
surface. Conductors containing 30 to 100
strands of No. 22 bare wire, twisted to-

gether, are commonly used but heavy
brass strip is preferable where possi-
ble. Those of the primary circuit

The aerial condunctors should be
stranded if possible and of course as
high as possible. They should not be
over 110 fect in total length to have
a 200 meter wave. The wires should
be widely spaced as a few wires widely
separated have a larger capacity than many
wires close together.

Thus efhiciency results from careful at-
tention to small details. for if a single de-
tail is slichted i1t means the loss of energy
—something that the amateur has little
enough of to start with.

should be very short and should not
exceed 20 inches. The condenser, ga
and oscillation transformer can read-
ily be arranged to allow these short
leads. The transformer may be set
anywhere and the current miay be
supplied to the two condenser con-
nections thru small wires (No. 18 o
22), which have been coiled into a
spiral. These spirals form choke
coils, which aid in prevemting arcing
at the gap and prevent kick-backs.
(See “E.E"” for Janmary.) i any
conductor heats to the slightest de-
gree, it should be replaced by a larger
one, for the energy lost in producing

®
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this heat means many miles less el-
fective range.
Almost auy standard rotary will give
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Diagram 3 Shows a
Wing Units Are Coupled Electrostatically Thru

Method by wWhich Plate and

Condensers Cg and Cp.
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THE CONSTRUCTUR
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Construction of a Laboratory Vacuum Pump

GOOD vacuum pmmp should he in-
cluded in the equipment of every
laboratory, but, owiug to the pro
fnilntive price of such machies, the
cxperimenter generally finds it im-

possible to purchase one. The following

Appearance of Finlshed Vacuum Pump,
Detalls for Constructing Which Are Glven
Herewith.

parapraphs describe the construction of a
pump that is capablc of creating a vacuum
as high as 1/1,000,000th of an atinosphere
{cquivalent to 00003 inch of mercury)
The tota! cost of construction should not
exceed $3 including the 22 omnces of mer-
cury necessary to operate it.

By RAYMOND FRANCIS YATES

The principle upon which the pump
warks was first discovered by Torricelli,
and Geissler of Bonu, (iermany, was the
first mventor of an apparatus utilizing the
Torricelttann principle for creating lugh
vacna in enclosed vessels. Geissler's vi-
cuum pump. hiowever, was very complicated
and somewhat costly and Dr. Sprengel later
madc mary improvements ou it, not only
making it more convenient for the lahoru-
tory, but increasing its cfhciency and mak-
ing it much easier to manipulate.

Before starting the actual construction
of the pump, it (s advisable that the builder
become sufficiently acquainted with its
theory of operation to proceed in making
the various necessary parts in an intelligent
manner. The experimenter, Torriccthi, dis-
covered that a column of mercury passing
thru a tuhe with a small bore pushed the
air in the tube before it and left a vacuum
in its wake, providing one end of the tube
was closed to prevent the re-cntrance of
air. Referring to Fig. 1, it will be scen
that a small column of mercury passing
down the long glass tuhe "C" will act as a
piston and push the air before it into the
automatic valve “H", which permits the
air to leave but makes it impossible for it
to re-enter. The passage of the mercury
from the reservoir into the tube is con-
trolled by the valve “B” and the vessel to
he evacuated is connected to the glass tee
L

The antomatic valve is shown in detail in
Fig. 2. With a linle study it will he seen
that when the test tube is filled witlh mer-
cury air may escape from the glass tube

thru the small hole but the mercury
prevents the air on the outside from re-
entering. Every time mercury is dropt

thru the long glass tube “C” the air in the
vessel “S" becomes more rare until it is
reduced to an infinitesimal fraction of its
original value. From 20 to 30 minutes
operation will produce a very high vacuum
in a vessel with a capacity under .5 of a
liter. \When the air in the vessel "S"
reaches a small value. the mercury in the
tube “C"” mounts to the harometric height
of approximately 30 inches.

The first material required is the stan-
dard on which to mount the long glass
tube, and a hase. These are cut from quar-
tered oak. The hase is 9 x 9 x 1”7 and the
standard is 34 x 114 x 36”. Both should
he cut accurately and sandpapered. A
notch is thew cut in the top of the standard
as shown: this is 10 accommodate the glass
funnel which tolds the mercury.  After
this, the base and the standard may be
varnishied. Obtain two Dbrass angles and
fasten them to the standard as shown, The
wlass tube should he abant 317 long with a
hore uot exceeding 3/327.  “The tle is
fastened to the standard by means of four
small brass staples as shown in Fig. 3.
Care should he exercised in screwing the
stanles to the stamdard as the glass tube
will crack if pinched too tightly, After
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mounting the tube, the standard should be
fastened to the base hy means of the bras
angles. Owing to the malntity of the angle:
to hold the standard rigidly Lecause of it
hf_:u.ht. it will be found necessary to pro
vide a brace at the back of the standard
This is shown in Fig. 4. The brass rod
should be about 18” long. A glass funnel
about 3" in diameter should Le purchased
and its stem reduced 1o alout 3; of an inch
Ly grinding it on the corner of an emery
wheel and breaking the larger portion off
The funnel is then mounted on the top of
the standard by means of a small brass
staple. The funnel is so fastened to the
1op of the standard that it will rest in the
notch previously cut. Such procedure iz
absolutely mnecessary owing to the great
weight of the mercury in the funnel

The glass tee should have a hore about
the same size as that of the large tube.
Such tees may be purchased from any
chemical supply house for a few cents and
the writer would not advise any builder
to attempt to make one unless he is thoroly
experienced in glass blowing. The tec
should be connected to the end of the
1unnel and the long glass tube by means of
heavy rubber tubing just large enough t
fit snngly over the tdp of the glass, Be

funnel far mercory

b/cas fee LT
o fele

Important Features of I1deal Mercury Vac-
uum Punmp for the Experimenter. Includ-
Ing Details of Automatic Over-flow Vailve.
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fore the rubber tubiug is put on, the glass
should be smeared with a thin layer of
vaseline. After the rubber tube is put on,
black thread is wound tightly around each

Side View of Home-made Mercury Vac-

uum Pump Which Is Sultable for Exhaust.

ing Geissler Tubes, X-.ray Bulbs, Lamps.

Coherers, and a Host of Other Things Dear
to Every Experlmenter's Heart.

joint and another application of vaseline is
<meared over the thread and joint. This
procedure produces < joint that is very
near to being absolutely” air-tight and such
joints are positively necessary to the suc
cessful operation of the pump.

The little valve at “B" was developed hy
the writer and is simplicity in itself. Tt is
shown in detail in Fig. 5. By pressing the
lcnob, the pressure of the arm on the tubing
is overcome and mercury is permitted to
flow (for a fraction of a second) from the
funnel into the tube. Releasing the pres-
sure causes the spring to bring the arm
back to its original position where it pinches
the rubber together and prevents the flow
of mercury. \When the pump is not
in use, the arm should be turned so it
will not come to rest upon the rubber
tube as permanent pressuré will
injure the tubing.

To indicate the degree of vacuum
attained at any stage of the opera
tion, it will he necessary to make a
suitable scale on the standard at the
side of the long glass tube. The
lines are drawn 2" apart and after
marking them with a soft pencil the
lines should be painted over with
white “show-card” ink applied with
a very small brush. Such a scale
stands out prominently and acdds to
the appearance of the instrument
considerably.

When the pump ix operated. the
vessel to Le evacuated should nof he
connected to the tee by means of a
long ruhher tube as the tube will be
pressed togcther by the atmospheri
pressure on the exterior (147 lbs. to
the square inch) and the further
passage of air from the vessel wili he in-
terfered with if not altogether prevented.
This difficulty can be overcome by using

Flg.
Discharge From a
Grounded Conductor.

THE ELECTRICAL EXPERIMENTER

glass tubing with small pieces of rubber at
the joints to produce flexibility. All joints
should be prepared according to the pre-
ceding directious.

When the pump is operating properly,
the mercury will fall thru the long glass
tube in separate little columns and each
column acts as a piston pushing air before
it. The valve at the top of the standard
should be manipulated intermittently uatil
the mercury in the tube rises to about 30
inches. This will indicate a vacuum suffi-
ciently high for ordinary purposes.

A small receptacle is placed under the
liole in the test tube to receive the mercury
as it overflows. When the receptacle is
full, the mercury is poured back into the
funnel. Do not permit all the mercury in
the funnel to run ont as this will destroy
the tactum.

REGARDING TESLA AND OUDIN
COILS.
By Carl H. Rauschenberg
Experimental Engineer

1 present herewith two photos illustrating
my cone-shaped high-frequency coil i op-
eration. The photo Fig. 1 shows the ¢nor-
mous brush discharge from a wire attached
to the upper terminal and also the discharge
from top of coil. The photo Fig. 2 shows
the spark discharge from a ball terminal
placed on top of the coil to a grounded
conductor,

This cail is very similar to one described
in the “E. E’" a short time ago (see May,
1917, issue). It was excited by a 34 K. W
Thordarson Type-T transformer and an
oil immersed condenser of about 008 M. F.
using small 8-stud rotary gap running at
5,000 R. P. M,

The building of the coil was not so diffi-
cult, the method of building the secondary
cylinder being somewhat different from
usual practise. I went to a tinshop and
told them to make e a cone of heavy gal-
vanized-iron 15" dia. at botiom, 7" at top
and 20" high; seanied on the inside. This
gave a perfectly smooth outside surface. I
set this forn on a table and cut large pieces
of ordinary building paper of a shape to
fit around it. | just merely built up the
paper using ordinary glue until I had a
thickness of about 4“. The paper can be
cut so that it will fit the cylinder perfectly.
The best method is to watch the tinner cut
out the iron for the cone, take the dimen-
sions he uses and cut your paper the same
way. If the first piece of paper is cut the
same size as the tinner cuts the metal it
will be found to overlap slightly when fitted
around the coil. This is as tt should be

2. Showing the Powerful
Ball Terminal

and glue should only Le put on the lap so
that the paper is not glued to the form
which must be removed later. After the
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High Frequency Spark
on Oudin Coll to a
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first sheet is in place cut another sheet to
the same dimensions and trim the edges till
they just meet, fitting the paper before
applying glue. Spread the sheet of paper
on the floor, give it a thin coat of hot giue

and quickly apply it to the form. Continue

Fig. 1. llustrating the Vigorous Hligh

Frequency Discharge From Free Electrode,

As well As Top, of Oudin Coll of Good
Design.

in this way until the desired thickness is
attained. About 10 to 12 sheets will be suffi-
cient. The joints should be staggered at
various intervals around the cylinder of
course. Leave the paper on the form for
48 hours or until perfectly dry and hard.
Remove and give two coats of shellac in-
side and outside.

The winding was done in the usual way
using a string to space the turns and the
finished winding given 5 coats ofrshellac
to insulate it and hold it in place. The size
of wire is not so important, mine being
wound with 27 D.C.C. wire. Enameled
wire should not be used.

Primary consists of 4 turns of copper
ribbon, 34" wide wound into a spiral with
a thickness of ordinary corrugated paste-
board (cut from a bread carton secured at
a local grocery), between the turns.
Primary leads are connected to bind-
ing posts leading to ends of primary
ribbon; thus the entire 4 turns are
always in circuit, tuning heing ac-
complished with the secondary of a
wireless oscillation transformer which
is placed in series with condenser,
spark gap and primary of Oudin coil;
the wiring diagram shown m “E. E”
several months ago being used.

I find the spark length from the
Oudin type of coil to be not so long
as that from the Tesla type with a
given amount of power, but much
heavier and capable of experiments
not possible with Tesla type.

Some wonderful results can be had
from the ordinary wireless sending
set and in my opinion no amateur
will regret the time and money spent
in the building of a coil for use on
his sending set.

Due to the advent of the war, we
are particularly desirous of obtaining
snappy manuscripts describing original
and practical “Electrical Experiments.”
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A SHOCKING ELECTRIC ALARM
FOR COMMUTERS.

We all have made and wvsed at one time
or another some form of that torturing de-
vice known as The Larly Kiser's Alarm.
At first the regular clectric bell was sufh-
cient to rouse us out of bed in time to
catch the early train, but it soon lost its
wakening powers with thc result that a
hundred yard dash was necessary to get
even the late train. \We then installed an
electric horn made from a tin can and a
belt. That worked fine for a time¢ and then
it failed to give us that sudden shock that
should accompany our awakening to get us
out of bed immediately. \We had gotten
used to the racket and could not increase it
any without bringing down the wrath of the
neighbors.

The writer tried them all, even consid-
ercd the use of a sinall ¢cannon or a device
to pull one leg from under the bed but
dropt them all 1 favor oi the schemc de-
scribed here.

The clock used possest no original. fea-
tures but its simplicity may be oi iterest.
Examining Fig. 1, it will be seen that a
block of wood was mounted just below the
winding key for the alarm. A strip of
1£ inch brass was fastened to the block in
such a way as to prevent the key making
inore than a quarter turn when the alarm
went off. \Wires were connected to the
insulated strip and to the framework of the
clock. It was then a simple matter to set
the alarm and it was likewise necessary to
arise to turn it off in the morning. A
switch may of course be included but it is
ummecessary; you will get up anyway.

The other parts consist of several dry
cells, a buzzer, a small induction coil (a
14 inch spark coil or a telephone induction
coil will do) and two strips of tinfoil 3 or 4
inches wide and 2 {eet long.

These are wired according to the diagram
in cut; the buzzer being unnecessary
when the wusval spark coil is employed
The tinfoil strips are laid under the sheet
on the bed and separated a distance of
about three feet.

Now let us see what happens when *“Big
Ben"” closes the switch. The buzzer will
interrupt the circuit, causing high voltage
currents in the secondary circuit that find
a path thru the innocent sleeper’s body by
jumping thru the thin sheet that separates
him from the tinfoil electrodes. It is
borne forcibly on him that his presence is
not desired any longer. A departure un-
der such circumstances is accepted as the
usual thing by most persons, who will then
start the day with zest and vigor.

Try this, “Bugs,” it won't hurt you.

Contributed by THOS. W. BENSON.

hinfoi strips b
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Are You a Commuter? An Ingenlous Experl-
menter Has Perfected a Sure-Fire Electric
Ejector for All Such. Simply Connect the
Circuit-Ctoser to Your Clock; Hook Up a
Buzzer, and Telephone induction Coll as
Shown and Also Two Tinfoil Strips, Lald
Under the Sheet. When 5 A. M. Arrives, You
wWill Awaken—Never Fear.
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LIGHT CONTROLLED BY OPEN-
ING AND CLOSING DOOR.

Not tong ago I had occasion to install
an electric light in a cellar closet used
for storing veg-
ctables. It was im-
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also to hll the closet with warm air. The
wholc apparatus consists of an ordinary
chain-pull sockect and a piece of cord, thus
obviating the mortises necessary in the ordi-
nary door-switch, and making a very much

portant to keep the
door of this closet
apen as little as pos-
sible. that the tem-
perature  might be
kept as low as pos-
sible, and for this
purposc the door
was closed by a
weight and rope ar-
rangement. More-
over, servants were
frequently  obliged
to enter or leave the
closet with both
hands full. It was
therefore necessary
to nstall a hght

which would be au-

tomatic in action,
and would not re-
quire the door to be

R S

Buzzer D &l cord & prug @

kept open while the
light was burning.
as is the case with
several of the auto-
matic door switches now on the market.

All these difficulties were met at once in
a very simpte manner. A common pull
socket was installed, and the chain of the

, Chain pull sockers
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It Is Often Desired to Have a Door Control
a Lamp, Such as in Cellars, Garrets, Etc.
By Attaching a String and Counterwelight to
a Chain-Pull Socket, the Problem Is Solved.

socket was connected by a cord with the
weight used to close the door, in such a
way that when the weight was as near
the floor as it could go. and when there-
fore, the door was closed all the way, the
cord was pulled tant, and the chain with
it. The result of this was, that when the
door was opcned. the weight was raised,
the cord loosened, and the spring of the
socket drew the ratchet back. engaging the
awitch; when the weight pulled the door
to again, the cord was again tautened. the
switch operated. and the lamp lighted.
The results of this arrangement were
these : The switch was entirely automatic,
being operated by the opening and clos-
ing of the door. When one enters the
closet, the light is lighted. when one leaves,
it is extinguished. The light 15 not turned
on until the door is closed, so there is no
inducemcnt to leave it propt open, to save
trouble in opening with the hands full, but
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By Employing a Telephone Jack Switch as Shown, It Is Possible
to Disconnect the Electric Alarm Attachment from the Clock In-
stantly, A Very Deslrable Feature.

simpler and cheaper installation.
Contributed by THOMAS T. HOOPES.

USING TELEPHONE JACK TO
CONNECT ALARM CLOCK.

Having seen a number of electric alarm
clocks of many fearful as well as ingenious
designs in the “EE”, including the one
in the Janvary number, I show above
for approval one that 1 have had in use
for over a year with excellent results.
Most of those previously publisht make
contact when the alarm spring unwinds.
In the clock I have, the winding spindle
does not turn when the spring unwinds.
The arrangement I have differs from those
previously described, as it does not depend
on the alarm spring. The clock is separate
from the rest of the circuit and may be
used elsewhere when the alarm is not
needed. \When the alarm is wanted, simply
hang the clock upon a hook and insert
the plug in the telephone jack mounted on
the back of the clock. Place the alarm
contact on the dial at the hour desired.
The battery may be placed in the attic or
cellar, the wire fished thru the partitions,
and brought out at the binding posts.
Mount the buzzer and telephone cord as
per drawing; connect one lug of the jack
to thc frame of the clock, the other to
a ring made from a shade holder in the
front and insulated from the clock by
three small fiber blocks. When the hour
hand comes in contact with the alarm con-
tact, the buzzer operates.

Contributed by HOWARD D. DYE.

RENEWING DRY CELLS.

I have been experimenting with dry bat-
teries for over a year, to find a renewing
solution and 1 have kept a worn ount dry
dry battery alive with the following solu-
tion, for over six months:

Hydrochloric acid, 12 ounces,

Add scrap zinc till acid stops boiling:
use earthen jar.

The sealing wax is to be removed from
top of dry of battery. the loose carbon
surrounding the carbon proper is to be
loosened (an ice pick will do this) and the
acid solution poured in till the loose carbon
is thoroly wet, but not muddy. The battery
is then resealed, and is ready for immediate
use.

Contributed by JOHN BLACKHURST,
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A HOME-MADE CODE-LEARNER.

Figure [ shows the base and the dimen-
sions are left to the builder. The wooden
ring should be about 14”7 thick and
14" wide. A is a brass or copper Sstrip
sunk even with the surface of the ring;
it is fastened inside with a screw and out-
side with a hinding post for connection.
B is a binding post with two holes. one for
a comnection, and the top one for a strip

Fig 3

| Fig 4 @

Home-made Code Transmitter Constructed

from Cardboard Dis¢. a Hand Crank to Turn

it with and a Contact Spring Which Closes
the Sounder or Buzzer Circuit,

of brass or copper pressing on A to make
contact. C is the Lase to which the wooden
ring D is glued. Fig, 2 is a side view of
the machine. “E” is a brass rod in the
center of the ring, over which the disk
(Fig. 4) and the crank (Fig. 3) slip. Fig.
3 shows the crank, which is abont }4” wide
with holes bored in so as to slip over E.
Fig. 4 is the disk which is made of thin
cardboard with the dots and dashes cnt
out as shown. Connections are taken off
at the two binding posts and comnnected to
a battery and bmazzer.
Coutributed by
FRANKLIN McTAVISH.

REMOVAL OF INK STAINS,

The tartaric acid and citric acid ink re-
mover combination leaves a yellow stain. [t
affccts only fresh stains appreciably, and
cven then does not remove them well at all.

The only method that I have found satis-
factory for fresh stains on paper, is the
following two solution remover, the con-
centration of which may be varied in in-
dividual cases. Two parts of concentrated
burax selution arc dissolved in ten parts of
water and one part of citric acid added,
this forms the first solution. The second
solution consists of three parts of calcinm
chlorid, ten parts water, twe parts of con-
centrated DLorax solution.  The calcinm
chlorid should be dissolved in the water,
the mixture set aside for a few days and
only the clear supernatant liquid used.

The first solution is generously applied,
the excess removed, and the sccond ap-
plied. The spot should finally be washed

with water.
Contributed by J. FIERSTEIN.
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AN EXTREMELY SENSITIVE
MICROPHONE.

The writer recently conducted some ex-
periments in an attempt to construct a
simple and compact microphone that would
be extremely Ssensitive.
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COMBINED CALL BELL, FIRE AND
BURGLAR ALARM SYSTEM.
The scheme given herewith is to ¢on-
nect an ordipary four-drop annunciator, so
that it may he used for a call bell, burglar

The result of Ius work
along this line is shown in
the illustration.

A microphote trans- { Be
mitter was obtained and ﬂ / Commorn Conlact
arranged to he nounted on <

the back of a shallow box
just a little larger. The
transmitter was of a re-
cent type having a metal
diafram with an insulated

carbon button attached io 1

the center. A carbon dia- "-22'5’”9/65}"0/"9 4”54/"9/‘7"'4/9"”7

fram transmitter cannot Extensror Bell “-Bell

be nsed very satisfactorily. . 7
The nut was removed & FireAlarm .

from the center of the dia- Bel/

fram and a piece of Lrass

&

~Baltery

Interror Circurt of Annunciafor

/2 3 4

rod one inch long and ¥
inch in diameter was
drilled lengthwise and tapt
with a No. 8-32 thread. A
washer %4 inch in diam-
cter was soldered to both
ends of this rod as shown
in the detail drawing at
B, C, and F.

After snbstitnting a
mica diairam for the metal
ane the parts were reas-
sembled with the short

A P
23 Annvniciator Q_;;i :

~Bell

-Constant
/?/'ng/'r)y
Deyvice

—

threaded brass rod instead
of the nut in the center of
the diafram.

®)

¥ Push Butfon, Firont Door

™

Push
Buttorr

A 4-inch disk of mica €
was then cut and by means
of a small 8-32 screw and
a washer fastened to the

2

|
=

s
= 4

Ly

-

brass rod. The whole de-
vice was then placed in the
box and connections made
to the transmitter in the

i Thermos/taf

s

usual manner.
The frout of the box

"'Bur_q/ar Alarm Spring

was pierced with a large
nmnber of holes ¥4 inch
in diameter.

\When properly made and assembled this
device is very sensitive and will pick up the
faintest sound. A method for testing the
sensitiveness of such microphones that was
found of value hy the writer 15 to connect
them in series with a receiver and battery
and note the distance they can be held apart
and still act on one another. The receiver
and transmitter should first be hronght close

£

s 1
Dia Holes -- >
4/ /i es

Reconstructed Microphone
treme Sensitivity.

Possessing Ex-
Suitable for Dictagraph
Purposes.

together and when they whistle, separate
themn slowly, noting the distance between
them when the note ceases. This instru-
ment will give an audible note when 2 fect
from the receiver with four volts.

Contributed by THOMAS BENSON,
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Hook-up for Combined Call
System with Centralized Battery,

Bell, Fire and Burglar Alarm

alarm and a Arc alarm system simultane-
ously, to give location of call. etc, in all
cases, and a constant ring for the burglar
and fire alarm. and one extension bell to
operate oniy from the front door, the bell
on the ammmciator operating also; if any
other button is prest only the bell on the
annunciator operates.

This is accomplisht by disconnecting
the bell from the common wire which con-
neets to the drops. and connecting the bat-
terv direct to this common connection.
The opposite terminal of the battery con-
nects to all tells, and the other side of bell
acts as a feed wire for its particular sys-
tem. A ringing device is used to give a
constant ring on the hurglar alarm systems,
while the ordinary paraffin thermostats,
which remain closed after paraffin has
melted. serve to give a constant ring on
fire alarm system. To get satisfactory
operation on extension bell from the front
door, a single stroke bell must he used;
this, however. will operate as a vibrating
bell due to the make-and-break of contact
at the vibrating hell, which is in series with
it 1{ a strong hattery is used or a bell
ringing transformer. two vibrating bells
mav be used on parallel.

Coutributed hy THOMAS J. HAYDEN.

Due to the advent of the war, we are
particularly desirious of obtaining manu-
scripts  describing  original and practical
“Electrical Experiments.” \Ve shall con-
tinue to publish Radio articles. but what we
need is snappy “Electrical” articles.
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HOW TO MAKE AN ELECTRIC
FIRELESS COOKER.
A “Fireless Cooker” finds an important
plitee tn every home, especially one that

/Vof?d

Why Mot Build an **Electric Fireless Cooker?"!
Twen Ordinary Bricks Wound with Resistance
Wire, Form the Heating Unit to Start the
Foed Cooking. Don't Let Any of the Cork
Gat in Contact with the Heater Wire,

is nsperated by electricity. The one that
1 am going to describe can be built very
clicaply; for the material used in its con-
slpiclion s found m almost every home.

The cabinet is made of wood 16x16x18
{ipmrter-sawed oak U4 in. thick isghe best).
Tlhe mside is lined with about™ ¥4 nch
asbestos shecting. Two ordinary house
bricks are cach wrapt with several feet
of No. 26 Nichrome resistance wire
These two hricks are then covered with
asbestos and put in the bottom of the
cabinet. From one end of Nichrome wire
on brick (b'), a copper wire is counected
by twisting (not soldered). This wire is
ranuecied to one terminal of e\\'i(ch (A)
The other ternunal of the switch 15 con-
nected to one of the llexible wires. The
uther wire (I’) is connccted to the other
enil of the resistance wire. Another sheet
ol ashestos is placed over the brick. On
rop of this a large tin bucket is placed,
after being covered by asbestos sheeting
on the ontside. (A lard bucket is very
gooil.}  The space hetween the bucket and
the ealimet is now to be filled with ground
cark, such as grapes are packed in.  This
15 :1{'\1’])’ understood by looking at sketch,
Mexl put a cover over this so that the
only thing you will be able to see is the
maide of the bucket. A thick lid is now
made for the cabinet with a catch at the
freait 1o keep it tightly closed. When you
want to cook something, place it in a pot
that will fit in the bucket. Turn the current
an by switch (A)Y. This will make the
hiricks hot. These bricks will give off leat
fur & preat while, thus saving current and
moley,

Contributed by CHARLES FENSKY.
EXHAUSTING BULBS BY MEANS

OF LIQUID AIR.

Those who are intending to take up rc-
search work as their carcer, will find im-
ntense value in the study of vacuum tubes
as used in electrical science, especially in
the radio art

The great dithiculty encountered with such
devices is the production of sufficiently high
vacua in the vessels and the necessity of
expensive apparatus for this purpose, w Tich
naturally pro]n]nn the average individual
from investigating the above-namced con-
trivances

Liquid air has played an important role
in the past for the production of extremely
bigh vacua in hulbs and it has heen found
that it can be used with great case for this
putrpese,  The following directions  will

THE ELECTRICAL EXPERIMENTER

prove of value to the amatenr scientist who
desires 1o delve into the great mysteries
oficred by the investization of yvacuum tube
phenomena.

The vessel to be exhausted is filled with
a gas which may be moere casily condensed
than air; as carbonic acid gas. The vessel
1s provided with an extension tip which can
he scaled off very readsly. “The open end of
the extenston 1» then mmnersed in hqud
air, when the carbonic acid is withdrawn
from the vesset and deposited in the ex-
tension; this i~ then sealed off, leaving a
high vacuum in the vessel.

Precantion should be exercised when
pouring the liquid air, as a drop of this
liquid when in contact with the hmnan skin
will produce a severe burn whiclh is dith-
cult to heal. [t is advisable to siphon the
lHquid from the container into the vessel
which is to he exhausted. Carbonic acid
gas 1s nflammable and care should be taken
to keep any lichted matches away from
the container when such experiments are

conducted.
Contributed by  SAMUEL COIEN.

HOME-MADE ELECTRIC LOCK.

A cheap and efficient electric lock can
be made easily if the following plans are
followed. The drawing speaks for itself.
but a few words may be necessarv. The
lock box F, is made from a piece of sheet
iron, 6” long by 4' wide, cut as shown
in the figure. 1t is then bent to form a
hox. A square hole is cut in the center
from each

of oue end and 2 14" holes, 14"

@

Lock box lock longue  Armoture

An Electric Lock Presents Many Advantages

Over the Ordinary Mechanical Type. The

Control Button May Be Placed in a Secret
Location.

side. The two clectro- -magnets arc made
as follows:—two pieces of iron rod 3z
in diameter and 3" long are tapt on one

end for \'u. 8-32 machine screws. A\ fiber
washer 7" m_dlanwlcr t> put on e¢ach end
and the hobbin wound full with No. I8

cotten covered magnet wire. A picce of
brass 1 tong, 3" wide and 1" thick i~
hted to the shape shown in Fig. B, and in
one cat a 137 hole is tapt m the center.
atd 2 holes on either side are tapt for
No. 8-32 screws. The armature as shown
m ltg C. is made from a piece of iron

" thick and 2" long hy ig" wide, Three
lmlvs are clrtlled in it tn correspond with
the piece of brass in Fig, B, A plu.e of
brass rod '{” in diameter and 4137 long is
threaded fur 3" on one end. A length
of hrass spring wire is then wound aronnd
the rod. The lock is now ready to be as-
seinbled,  First put the maguets in place
with 8-32” screws, and connect the two in-
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side  wires together and the two outside
wires to the two binding posts on the sides.
Then assemble the other parts as shown in
Fig. ;. Conncet it in series with a push
button and batteries and when the circunt
15 closed the dectro-magnets witl attract
the 1ron armature C. thereby releasing the
lock.
Contributed by L. E. SCMMERTON.

READING VOLTS AND AMPERES
WITH THE SAME METER.

A volt and an ammcter are usually
mounted on the experimenter's switch-
board. Too nften those meters have made
a considerable dent in the amateur clec~
trician's pocketbook and absorbed money
that wountd he used for purchasing other
necessities,  What then s required 1s a
mcthod for reading both volt and amperes
on the same scale without changing the
meter itself in any way.

A common voltmeter will read amperes
on the same scale if shunted by a re-
sistance oi one ochm. It is only necessary to
wire the instrument to the circuit as
shown in the iliustration. Fig. 1. Throw-
ing the switch up gives ampere readings
and down gives the voltage.

That this is true can be proved by Ohm's
law. Given a resistance of one ohm it is
clear that a current of one ampere will
flow under a pressure of one volt. There-
fore when the voltmeter indicates a drop
of one volt across the one ohm resistance
it is plain that one ampere is flowing thru
the resistance. Should the meter show a
drop of ten volts across the coil, then ac-
cording to Ohm's law, ten amperes will be
flowing. The voltage drop then shows di-
rectly the amperes in the circuit.

By changing the resistance of the coil
it is possible to vary the range of the in-
strument. For instance should a coil of
one/half ohm he shunted acruss the meter
the reading will be one/half the actual cur-
rent flow, thus when the meter reads 10 the
actual amperes are 20. In other words

.

C=—.

R
Converselv it is possible to read the volt-
age \\'ilh an ammeter by connecting as in
Fig. 2. In this case the resistance is con-
nected in <er|cs with the meter. The prin-
ciple being again based on Ohm's law which

states that the voltage is equal to the
reststance muoltiplied by the current! or
E=RxXxC.

Say for instance that the coil has a re-
sistance of IU ohms and the meter reads 3
amperes. DIlv multipling these together we
get 30 showing that the voltage applied is
30 volts.

It should be remembhered that the re-
sistance used should be heavy enough to
carry the curremt without undue heating.
]urlhcrmorc it is advisable to use a re-
sistance wire that has practically no tem-
perature cocthcient such as "Thurlo™ wire,
thuns doing away with the errors that would
be present due to changes of resistance
when the wire iy heated by the current.

Contributed by THOS. W. BENSON.

locd,
J;

\
T
gy ol ro2 @

It Isn't the instruments You Have: 1t's the
Way You Use Themi, By the Appiication of
Ohm's Law, It Is Possibie to Read Voits with
an Ammeter or Amperes with a Voltmeter,
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A D. C. Step-Down Rheostat, Toaster and Stove

By W. R. WAY

First we have to cut a piece of copper
or tin to the rectangular shape, size 10"
x 7%". One inch was then marked off
from the edges alt the way around, the

Besides being an excellent toaster, the
device makes a good electric stove or
heater, or it may be used as either a
rheostat, potentiometer, or resistance for

Top view

8 S sorais or%e
i wehrome wire
I

F{b; wn[] ‘Wd lm 3-ptnsid” iles
- ¢ 5/dfwr/hg ceal

O Rivet

| gstove bosts
=i tong

200c0
| wosthers 2
{5t salls$lp

Nichrome wire.

_Ji e L dstestos sheet
— r\\ N\ =
——— & — J
End view

Marerial Regd. 1.4 prece or sheel copper or iror 8+i2"
3. sporcelom tiles 65 4 A
5. Asbestos sheet 6% 6. 43 slove pollsif long & z boils { long 7. Smol scraps
of mica & stees conper 8. 3 preces s felegropt mire obout 1" fong .

Srge view

2. 20 %

2wiring cleots.. I[:]

The Combination Electric Toaster and Stove

Here Iflustrated- and Described Will Prove

Very Useful, Now That Cool Weather Is with Us Again,

corners cut and then the edges bent down
to an angle of 45 degrees approximately,
to form a bevel edge. The corners were
fastened by means of small tacks or rivets
clinched on one side. Cuts were taken out
of the bevel edges to improve the appear-
ance and decrease the weight of the base.
Having done this six 4" holes were drilled
in the top of the base at their correct
distances apart as shown in the sketch.
All sharp edges were either bent over or
filed smooth. The base may now be con-
sidered as finished.

A sheet of 6 x 6" asbestos board 1/16”
thick was then laid on the base, and the
cleats placed over this and in line with
their respective holes in the base top. A
15" wide strip of copper, 12" long, was laid
on top of each tile (slate or asbestos
board will serve) and holes drilled to
suit holes in cleat. The porcelain tiles
were placed in position, the strip of copper
placed over them on each cord, and 214"
stove bolts 114" long, were used to bring
the two strips together and bind the cleats
and tiles to the base securely.

The licating element consists of 28 feet
of No. 24 Nichrome wire. This was wound
on a 3" steel rod in spirals of 6” length
and a single wire 6” long left between
each spiral. Approximatcly seven spirals
could be made out of this length of wire.
When the wire has been formed, it is
wound around the tiles, the coils being
placed on top and the single wires under-
neath the tiles so as not to lose heat down-
wards and hcat the base unduly. The
ends of the wire were connected to two
terminals, having tnica washers, and thence
thru a cord and plug to the 110-voit light-
ing circuit. The toaster was then com-
plete.

controlling the current input and speed of
small electric motors and toys. The toast-
er draws about 225 amps., on the D.C
lighting circuit, and [ successfully oper-
ated a 1/16 H.P. 27-volt D.C. series mo-
tor in series with the toaster. It is made
of materials (except perhaps the wire)
which nearly any
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all by himself with his wife, who is also
deaf, conld answer his door bell?

Probably there have been many schemes
devised so that a deaf man might know
when his door bell rung. Many of these
unfortunates depend on their faithful dogs.

The author has a very fine dog, who can
be relied upon all the time, but Nature
did not intend that he should remain in-
doors all the time. Whenever the dog is
outdoors for his daily exercise, the door
bell proposition presents a difficult problem.

The deaf man, having a keen bent for
electrical novelties, designed an electrical
system by which the push button would
turn on a 40-watt Mazda lamp in the house
which would light up a room; this light-
ing up of the lamp is quickly noticed by
the deaf couple’s sensitive eyes, the lighted
lamp being a signal indicating that some
one is at the door. This lamp will burn
continuously till the call is answered.

The details and wiring diagram of the
device are given herewith. The details of
the sigual system are as follows: When
the push button is closed, the battery cir-
cuit is closed, energizing a pair of electro-
magnets which attract a special form of
armature. This armature has a trigger on
its end, and on its travel toward the poles
of the magnets releases a spring lever, This
lever falls toward a stop which serves as
a contact, closing a secondary circuit which
operates a 40-watt, 110-volt Mazda lamp.

he spring lever remains closed; then
when the battery circuit is opened again,
the armature trigger moves away from the
magnets. By pulling down gently the reset
chain cord secured to the extreme end of
the pivoted contact lever, it is brought up-
ward, passing the latch of the trigger and
now rests on the top part of the trigger.
In resetting this way, the lamp is turned
off automatically, and the next time the
push button is worked the whole operation
goes on all over again, This device has
been in use since iasti Febrnary, and is
serving its purpose very admirably,

The regular door bell is disconnected, as
there is no need for it in this house. The
dog is able to give his customary warning
by the slightest noise of the magnetic pull
and click of the contact lever.

This man is working on an electrical
device at present to wake him up in the

experimenter could
easily find lyving
around the house,

Push butfon Il}_k

and is very easily
constructed.

INDIA INK.

REMOVER.

1 think a notice
in your magazine
to the effect that
India ink can be
completely cleaned
from tracing cloth,
would be of inter-
est to your read-

ers. It is claimed |[wv | i
that it leaves no [({psd/]

trace of the ink

and does not in-

jure the cloth. This

Bot
@ °

40 5o

article is sold and
manufactured un-
der the trade name
“RASINDIA” and
is guaranteed,

Ne-10 oroch Plvg

é C St porcelomn ok

@

Cont. by W. L.
FETHERSTON,

HOW A DEAF MUTE ANSWERS
HIS DOOR BELL.
Did it ever occur to you how a person
who is totally deaf, and living in a house

www americanradiohistorv com

A Deaf Man Invented This “Fiash.Lamp’’ Door Alarni.
Button Causes the Bell Magnets to Trip the 110 Voit Lamp Swlitch.
it is Reset by Hand After Each Atarm.

Pushing the

mornings, since alarm clock gongs are use-
less to him, ;
Contributed by the deaf man himself—
K. B. AYERS.
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Chemical Action of Storage Batteries

F the current is kept constant and the
value of V is measured at short inter-
vals, the charge and discharge curves
obtained are of the form shown in
Fig. 3. The value of V rises rapidly
in the first few minutes of the charge
fron 20 to 2.1 volts, and during the
rest of the charge continues to risc slowly,
until at the end it suddenly rises to 2.5
to 2.7 volts. During this period of rapid
risc in the value of V, the cells be-
gin to evolve gas, after which the value of
V changes only slightly. On allowing the
battery to stand on open circuit for several
liours, the electromotive-force E falls to the
value corresponding to the density of the
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Flg. 3.—Curves Showing Change iIn Lead
Storage Cell Potential on Charge and Dis-
charge.

acid. If the battery is then allowed to dis-
charge with the same constant value of the
current as used in charging, the value of V»
at first falls rapidly to 1.9 volts and then
gradually to 1.85 volts, after which it de-
creases more rapidly to zero. The curves
given in Fig. 3 werc obtained with about 20
per cent acid and a current density of about
0.005 amperc per square centimeter of
electrode surface. \With a greater current
density thie distance between the charge and
discharge curves would increase. The gen-
eral character of the curves for different
makcs of batterics is the same, tho for
those having a thin layer of active material
the curves are more marked, and for those
having a thick layer, they are more rounded.

From the fact that the charging potential
V is several tenths of a volt higher than
the discharging potential V', as is shown in
Fig. 3, it is evident that there is a loss
of from 20 to 30 per cent. in the energy
stored. It might seem at first sight that it
results from the loss of cnergy due to the
resistance of the cell itself, to the IR value
in equations 20 and 21, but the value of the
resistance of the cell is too small to ac-
count for such a large loss. On open
circuit the resistance of the smallest cells
used is only several hundredths of an ohm,
and no large increase in its value takes
place when a enrrent is passing. The cause
of this loss in energy is the polarization of
the electrodes cansed by the change in con-
centration of the acid in the pores of the
plates. On charging, acid is formed in the
pores of the plates where it becomes more
concentrated than in the rest of the battery
on account of the fact that diffusion does
not take place with sufficient rapidity to
equalize it. Since the electromotive force
of the battery increases with the concen-
tration of the acid surrounding the plates,
a higher imprest electromotive force will
therefore be mecessary in charging. On
discharge, the acid is used up in the plates
and becomes more dilute than in the rest
of the battery, and the voltage falls cor-
respondingly.. The charge and discharge
curves of the lead battery may now be
taken up in detail.

By ALBERT W. WILSDON
(Concluded)

Tue Ciakcing CURVE

On closing the charging current, sul-
furic acid is immediately sct free at both
electrodes and the electromotive-force
therefore rises rapidly, as shown by the por-
tion of the curve AB. The rate of diffusion
increases with the difference m ¢oncentra-
tion of the acid on the plates and in the rest
of the battery, and when concentration
difference has becomc so great that the
rate of diffusion and of formation are
cqual, this rapid increase cecases. The max-
imum point at B is probably due to the de-
struction of the thin continuous layer of
sulfate which forms on the clectrodes dur-
ing rest, thus reducing thie resistance of
the cell. The slow regular rise to C is due
to the gradual increase in the density of
the acid and also to the dceper penetration
of the current lines into the active mass
and the corresponding greater difficulty in
equalizing the acid concentration by dif-
fusion. The final rise CD takes ptace when
all of the lead sulfate on the surface of
the plates has been used up, and consc-
quently the sulfate does not dissolve rapidly
enough to replace that clectrolyzed out,
Very soon the lead solution becomes so
dilute that the work necessary to deposit
lead is equal to that required to produce
hydrogen on the cathode and oxygen on
the anode. If allowed to stand on open-
circuit, sulfate diffuses from within the
plate and brings back the electromotive-
force to the normal amount. ‘lhe max-
imum point at D is due to the mixing of
the concentrated acid in the electrodes with
that outside by the gas bubbles.

Tue Discuarce Curve

In discharge the acid is used up in im-
mediate proximity to the electrodes, and
this continues until the concentration dif-
ference between the acid on immediate
proximity to the electrodes and in the rest
of the battery has become so great that
diffusion just supplies the quantity used up.
During this time the value of V' falls
rapidly along AE. The minimum point at
E is possibly caused by the formation of
a supersaturated lead sulfate solution. The
solubility of lead sulfate in a 20 per cent
solution of sulfuric acid decrcases with de-
creasing concentration, so that at the be-
ginning of the discharge, when little solid
sulfate is present, a supersaturation of short
duration is probable, and the electromotive-
force of the battery decreases with increas-
ing concentration of the lead ions. The
subsequent gradual fall in the value of V*
represented by EF is duc to the gradual
decrease in the density of the acid in the
entire accumulator, but more especially to
the greater difficulty in the acid diffusing
deeper into the plate as the current pcue-
trates deeper. Finally the rate at which the
acid diffuses cannot supply the acid nsed up
by the action of the current, and the value
of V? falls off rapidly.

According to this explanation, the loss in
cnergy on charge and discharge is due
entircly to the concentration changes that
take place in the-electrolyte within the ac-
tive mass. T[he smaller these concentration
changes are, the more nearly will the ac-
cumulator approach camplete reversibiliiy.
This is illnstrated in Fig. 4. Thesc curves
were obtained with an accumulator of 200
ampere-liours capacity. It is seen that for
a current of 0.1 ampere, cotresponding to
a current density of 0.0017 ampere per
squarc decimeter, the charging and dis-
charging potential differ by only 0.006 volt,
or 0.3 per cent of the cleetromotive force
of the cell, and that by reducing the current
this loss may be still further reduced.
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Tliis loss is not distributed cqually be-
tween the two plates. The porosity of the
lead plate made from the same sulfate paste
as the peroxid is about 1.4 times as great as
the peroxid; the potential of the peroxid
plate falts off about 1.6 times more than the
lead plate for a given change in the concen-
tration of the acid, and finally the con-
centration change on the peroxid plate is
rreater than on the lead, because not only
is sulfuric acid used up on discharge, but
water is also formed. All of those facts
tend to make the loss on the peroxid plate
greater than on the lead plate. \When the
positive and negative plates are made of
sitnilar frames and paste, and have approx-
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Fig. 4.—Change In Pole Potential of Lead
Storage Battery on Charge and Dilscharge,
as a Function of the Current,

imately the same capacity it has been found
that 60 to 70 per cent of the loss takes place
on the peroxid plate,

The capacity of an accumulator in actual
practise means the number of ampere-hours
that can be taken from it if discharged at
about nine-tenths of its original electro-
motive-force, the point where the rapid fall-
ing off in the electromotive-force takes
place. The capacity therefore is determined
by the rate of discharge, for the smaller
the current the more time the acid has to
penetrate by diffusion deeper into the plate,
when all o{ the active material on the sur-
face has been used up. It is also quite
evident that the conductivity of the acid
will affect the capacity, for the higher the
conductivity the deeper will the current
lines be able to penetrate into the plate.
Since there is a density of sulfuric acid at
which there is a maximum candiectivity, it
would be expected that the capacity of a
lead storage battery would have a maximum
value for this density, and this has been
shown experimentally to be the case.

The current efficiency of a lead storage
battery, or the ratio of the number of
ampere-hours obtainable on discharge to the
number put into the batterv on charge, is
from 94 to 96 per cent. The small loss of
4 to 6 per cent is due to self-discharge and
to the small amount of gassing that cannot
be avoided. The eunergy eihcicncy, on the
othier hand, which is the ratio of cnergy ob-
tainable in the external circuit on the dis-
charge to the energy put into the battery
on charge, is only from 75 to 85 per cent.
The cause of this comparatively low value,
as cxplained above, is the difference be-
tween the charge and discharge potential.
The loss in voltage due to the internal re-
sistance is only about 3 per cent with the
usual acid concentration and current dens-
itv. The loss due to polarization is a
minimum when the conductivity of the
acid in the battery 15 a maximum, for in
that case the lines of current spread over
a larger surface by penctrating deeper into
the plate.

(Continued on page 493)
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This depariment will award the following monthly prizes:
The purpose of this department is to stirnulate experimenters towards accornplishing new
and for the most useful, practical and original idea submitted to the Editors of this department, a month
For the best idea submitted a prize of $3.00 is awarded: for the second best idea a $2.00 prize, and for the third best prize of $1.00.

need not be very elaborate., and rough sketches are sufficient. We will make the mechanical drawings.

sketches on separate sheets.

First Prize. $3.00; Second Prize, $2.00; Third Prize, $1.00.

things with old apparatus or old material.
ty series of prizes will be awarded.
The article

Use only one side of sheet. Make

FIRST PRIZE. $3.00

A SMALL INDESTRUCTIBLE
RHEOSTAT.

The general construction of the majority
of small rheostats doe: not permit of ex-
tremely rough usage, and in some cases is
not adapted to the requirements imposed
upon this class of instrument. In a word.
those with wooden bases are apt to be de-
stroved by fire, and the ones mounted on
porcelain are easily broken.

An instrument constructed after the prin-
ciple of the one illustrated herewith will
be found nearly indestructible. A large iron
pulley of the type shown, or a similar form,
provides a circular groove. at the perifery
of the wheel whicli is well suited to hold
the slightly stretched spiral spring. This
spring is of fine steel wire and is insulated
from the wheel by a narrow strip of as-
bestos. The ends of the wire are tied to-
gether with asbestos cord, one end being
grounded to the wheel: to permit direct
electrical hase counection.

Any suitable type of handle can be fitted
to the wheel to obtain the necessary rotary
adjustment. Contacts and conuections can

Le made as desired.
Contributed by R. U. CLARK. 3rp.

An Unusual But Simple Form of Battery
Rheostat. It Comprises a Resistance Coil
Supported gn a Rotatable Grooved Pulley,
Against Which a Spring Brush Bears.

ANENT THE “CAPILLARY”
GRAVITY CELL.

I read with great interest Mr. Reed's
article on "Bats” in the August ELECTRICAL
F.XPERIMENTER. As a result. | made oue of
lis  “capillary” cells.  For the capillary
cloth T uscd a piece of otd Turkish towel.
It worked excellently. But as Mr. Reed
savs_ the internal resistance ot the cell i
very high

1 tested the curreat of wmy cell by the
londness of the sound it produced in a tele-
phone receiver. | had four dreyv cells which
I have nsed for a long time. The capillary
cell made ound 1ot quite as loud as one
ot these cells. But then 1 took :ome com-
mon salt. and put some in the solution in
the inside cup. in the water outside, and on
the capillary cloth. [ used enouzh to satu-
rate the solution. Then | tested my ccll
and found that it would produce a sound
in the tclephone receiver as lond as the
four dry cells together connected in scrics.

Coutributed by WAL A TRIPP.

SECOXND PRIZE, $2.00

ELECTRIFYING THE CANDLE-
STICK.
Herewith is a drawing of a circular wood
base to which a staudard lamp socket is

Receplarle

Cork rhe stZe
of g candie 1o
© ' condlestick

————————— — )

Bolt holamng cork'
roboord -y

Here’s a Simple Way in Which to Elec-

trify Those Handsome Brass or Glass

Candle-sticks Which are Seldom Used
With Messy Wax Candles.

screwed. The wood base has a cork

screwed on to it which fits down in the
place intended for a candle in the candie-
stick. This little device enables one to
make a neat electric candle-stick lamp out
of a few odds and ends.

Contributed by JOHN S STEWART.

A WINDOW TICKER FOR
HALLOWE’EN.

A window ticker for Hallowe'en or
Thanksgiving can be made with a wooden
pole about thirty-six inches long or more
and an inch and a half wide. A hell with the
gong removed. is screwed on one end and
is connected with a flashlight battery on the
other end. with a swiich or a push-button
to make and hreak the circuit. The battery

Jolery. Bel
= P
-
Ly
st kotton @

Instead of Taking Chances WIith the OId
Speool Window Ticker on‘ Hallowe'en. Use
This Simple Electric Cne on a Long Pole.

i1s the kind that fits in a pistol flashlight.
To use it hold the tapper of the bell near
the window and push the button. This kind
ol ticker is much hetter than the one
operated by a spool with notches in it.
Contributed by
THEODORE A. SMITH

To solder iron use a flux of muriatic
acid which has been ‘‘cut” with zinc
scrap. Don’t use this on electric work.
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THIRD PRIZE, $1.00

A TOY ELECTRIC STOVE FOR
THE KIDDIES.

The day of electrical toys that actually
work has arrived, as is evidenced by the
many practical devices on the market in-
tended 1o amuse the youngsters.

To fix a toy stove so that it really heats,
is not a great problem for those who
have access to lighting current, A common
16-C.P. carbon filament lamp mounted in a
toy stove will add greatly to its interest
retaining qualities.

This can be accomplished very easily.
A hole 135 cut in one side of tﬁe stove
large enough to pass a key socket. It is
soldered 1 place so the key can be turned
An incandescent lamp with a red bulb is
now screwed into the socket and the stove
reassembled. It is advisable to make sure
the socket is in good condition and not

“grounded.”

The heat given off by the lamp will
not be very great, but the fact that 1t

does heat and the red glow coming from
the various parts will bring pleasure to
the little “Housekeeper.”

THOS. \V. BENSON.

Contributed by

To Please the Kids Why Not Turn Their
Useless Toy Stove Into an Electric one?
An Electric Lamp Does the Trick.

REMOVING ACID STAINS.

Ii first aid is given to acid-stained cloth,
one may often remove the stain without
taking the trouble to neutralize the acid;
the removing ageut is merely chloroform.
If. however, the cloth has been plainly
injured or destroyed by the acid. strong
ammonia should first be used to neutralize.

lu the case of hydrochloric or sulfuric
acid. conceutrated ammonia alone will be
sufficient.  But beware of cheapbd_\-es! Am-
monia will turn a pair of black-striped,
heach trousers into black trousers. In snch
a case. chloroform will also ramove the
running dye.

Contributed by J. FIERSTEIN.

Don't forget to send a photograph of

your ‘“‘rinktum” with your description.

1t makes the article more valuable in
every way.
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A NOVEL “WATER MICROPHONE."

1 give herewith a diagram and descrip-
tion of a very sensitive microphone which
is very simple in construction, the entire
apparatus being made from a tin pan and
an old dry cell carbon,

A lengthy description 3s unnccessary s
1ts construction can be vasily  understood
by rederring to the accompanying diagram,

vrigge
2
Al
S — Kp/er
@
A Novel Experimental Microphone Made

With a Pan of Water and Two Carbon Rod
Contacts, One of Whlcsh Floats on the Water
As Seen.

in which 1§ is the stationary carbon contact,
held in position by wooden supports 1), and
A the loosc carbon contact which is slight-
ly dished as shown and supported by woad-
en float C. The position of the contacts,
which is determined by the water level, can
be accurately adjusted with a fountain pen
dropper.

] have found this instrunrent to give ex-
cellent results using  two dry  cells. I
placed on a tabte a pin may e dropt near
it and heard very distinctly in the 'phones.

Contributed by C. RALPH.

USING A TELEGRAPH LINE FOR
TELEPHONE AND WIRELESS.
Very good results have been obtained

with circuits indicated in the accompanying

drawing,

To talk by telephone close 3 pt. switch on
proper point; ordinarily this prevents bat-
teries from running down when not in use.
R is the receiver, T the microphone. Sw. the
3-point switch, B the battery cells, G the
ground, N the telegraph key and B, the
buzzer. preferably of the hy-tone type.

This hook-up was used on a line about
!lalf a mile lung with six stations connected
m aml it gave the best of results. The
buzzer is tunecd to give a lond buzz in the
station ‘phoucs which can be heard at a
wood distiance from the set. To telegraph
over several miles of wire in this way the
buzr__er currents can he intensified by in-
serting inductances at N—X; these mav he
g{(l;(;mry gas lighting coils costing about
$1.50.

Contrihuted by CIIARLES PHILLIPS.
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with the names or initials of the owner
put on in the usual way by mceans of a
steel stamp; as nany are sprung or thrown
out of adjustment, which renders them
nseless for accurate work. By the chem-
ical method, names or initials may be placed
upon tools, etc,, without any risk of their
Leing damaged. The corrodent employed
does not injure the hands, nor does it wear
off the metal; while the solution is cheap

and easily applied. The formula is as
follows:
Distilted water.......... {ounces.
Copper Sulfate. 1 ounce.
Salt ... ...... . I
Zine Sulfate. ... ... o
Alum Sulfate...........}5 "

Nix all the chemicals in the water and
shake vigoronsly until they are dissolved
The mixture is then ready to nse. Now
take the articles to be marked; clean the
rust off of the metal with fine sand paper
or emery cloth on the spot where the let-
tering is to be placed. Smear the spot
witly good soap; then write down the name
with a scriber or other sharp instrument,
and cover the warking with the fluid—or
hetter still; fill up the tracing with it

Leave the object alone until the name
has turned copper-colored. Moisten the
soap with water and rub it off. The solu-
tion need only be left on the writing five
minntes. The mixture is to be used only
on iron or steel goods. To those who
would like to have their names put on
tools in a neater manner than is possibie
Ly the use of a scriber; the use of rubber
tvpe, whicl. can be hought in a 10-cent
store, is recommended.

In using these, proceed as follows: Set
the type in the holder in the reverse direc-
tion to what it will appear when priated;
or in other words, reading from night to
left. Purchase a small can of asphaltum
varnish from a hardware store. Also tack
a piece of cotton cloth to a level piece
of wood. Spread a small amount of the
varnish by means of a flat stick, on the
cloth: press the type on the varnish, then
yress it lightly on the metal and let dry.
Make a small rectangular piece ‘of wood
about '¢ of an inch thick. the length and
width depending upon the size of the tool
and name: the object being to have as
wide margins as possible around the name.

Bevel the sides of the rectangular piece
of wood with a knife or file—a steep angle
making it withdraw easily from the soip.
Put a tack in the middle of the piece of
wood to serve as a handle. Lay the rect-
angular piece of wood over the name, mak-
ing sure that the margins are equally
spaced ; then put soap or putty around the
sides of the wood so that none of the solu-
tion will escape. Withdraw the wood, and
fill the place with the corrodent. After
five minutes, pour the latter off ; clear away
the svap as previously «e-

Line

scribed and you will have the

il

)
F] | 4

name in black letters on a cop-
per-colored hackground. The
type should be cleaned after
using. turpentine removing the
varnislh easily,  In inking the
type with asphaltimn, care mnet
be taken not to get too much
on, as it will clog the letiers
If the type shoult have too
much ink on it. the surplus
can be gotten rid of by press-
ing it on a piecc of paper.
It wonld be better for the be-

- § @

A Cte rer Scheme Perniitting Telephone.
Radio Messages to be Transmitted

HOW TO MARK YOUR NAME
ON TOOLS.
There are many tools used by mechanics
that are so delicate i construction, that
it would ruin them if they were marked

Teiegraph or
and Recelved Over
a Telegraph or Lighting Circult.

ginner to try the process on
piece of iron or sieel before
putting his name on the tool
thus he will become familiar
in handling the type and do a gaod jah.
These directions for doing the work sountd
formidable; but it will be found in practise,
that it is a very easy matter to plice pames
on_tools.
Contrilmuted by W, 8 STANDIFORD.
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EXPERIMENTAL ELECTRICAL
FURNACE.

The drawing in this article shows a small
viectric furnace wiich | have constructed
in my shop recently. It has given excel-
lent results and T think it will interest nu-
merons other amateur clectricians

e — J' p—
T — =B Daster in serves
LOL T TN Ts
|
BT covde
\

ic electric bel/ /
Tilleqd mith ponsered
wrdon * 3

Here is a Handy Small-Sized Electric Fur-
nace Which will Weld Almost Anything.

The furnace is very simple in construc-
tion: the drawing will explain everything.

To operate it one has but to lower the
carbon into the pot of carbon dust and
then gradually raise it again. A white
flame plays back and forth from the car-
hon to the dust, and by inserting a piece
of metal in the cup it is quickly fused.
The carbon dust may be obtained by filing
or grinding a battery carbon.

This can also be used as an arc light.

Contributed by

STANLEY PENBERTHY.

A GOOD INDIRECT LIGHT MADE
IN TEN MINUTES.

Experimenters who have access to clec-
tric light in their homes. may enjoy an
indirect light by means of an ordinary tin
reflector and socket.

Three 14" holes should be drilled at
angles of 120 degrees apart, around the
rim of the reflector. Three one foot
lengths of twine or wire should be cut:
knot them at one end, and atiach the other
ends to the holes. Loop the cahle and

To cerhng ——

(\o- ~Strung or wire

~Rertector

N

J

Do You want an indirect Lighting Fixture?
Here's a Simple _way to Make One for a
Few Cents.

attach the free end of the cord to it. so it
will stay upside-down. The inside surface
oi the reflector should be painted white,
using white enamel if possible.

Contributed by CHARLES MASON.
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Under this heading we publish every moenth
useful information in Mechanics, Electricity

and Chemistry. We shall be pleased, of
course, to have our readers send us any
recipes., formulas, wrinkles, new ideas, etc..
useful to the experimenter, which will be
duly paid for, upon publication, if acceptable,

MISCELLANEOQUS FORMULAS FOR
THE AMATEUR CRAFTSMAN.

No. 1.—Black stain for wood: The in-
tense black color that cabinetmakers pro-
duce is obtained by moistening the wood
with dilute sulfuric acid and afterwards
gently heating. The following mixture
answers well. Sulfuric acid, one ounce;
water, & ounces. When cold add sugar in
the proportion of 1 ounce to ten fluid
ounces.

No. 2—Violet Ink: Primula Violet, 134
ounce. Distilled boiled water, 3 quarts.
This can be converted into copying ink by
adding 4 ounces glycerin.

Primula violet is known as Hoffmans
violet. The finest shade is No. 6. Other
shades can be made from other colors. Add
about 5% alcohol and 1 to 4% glycerin to
keep.

No. 3—Bronzing Copper: Castor oil, 20
parts; Alcohol. 80 parts; Soft soap, 40
parts; water. 40 parts. After copper bas
been scoured, cover with the above mixture
until the desired color is obtained. Then
dry in hot sawdust and coat with dilute
varnish.

No. 4—Blue Ink for use on glass: A
blue fluid for writing on glass which is not
attacked by water is made as follows:
Bleached Sfmllac. 10 parts; Venice Turpen-
tine, 5 parts; Oil of turpentine, 15 parts;
Powdered Indigo, 5 parts. Mix the shellac,
oil of turpentine, and place in water bath
under gentle heat until solution takes place.
Then add the indigo.

No. 5—Sticky Fly Paper: Resin, 1 Ib.;
Molasses, 3'4 ounces. Boil until thick
enough.

No. 6—Stove Polish: Black Lead, 5
parts; Bone Black. 5 parts; Iron Sulfate,
10 parts. Mix thoroly and make into a paste
with water.

No. 7—Hektograph: Gelatin, 1 part;
Glycerin, 4 parts; \Water, 2 parts.

.‘{'o. 1.—Ink for same: Methy! Violet, 1
part; Water, 7 parts; Alcohol, 1 part.

No. 2.—Rosaline, 2 parts; Water, 10
parts; Alcchol, 1 part.

No. 8.—Solder for aluminum: Consists
of zinc, tin, aluminum phosphorus. The
first two containing the bulk of the alloy.
This solder can be used either with the
blow pipe or the iron. lf the former is
used a little silver can be added to it with-
out making it melt and giving it a
better color. The surfaces to be soldered
are first scraped clean then tinned with the
solder itself, no flux being needed. Silver,
2% ; Aluminum Phosphorus, 96 ; Tin, 34% ;
Zinc, 50%.

No. 9—Liquid Glue: Chloral Hydrat.
250 grams ; Gelatin, 400 grams; Water, 1,000
grams. The solution is ready in 48 hours.

Contributed by HOWARD A. CROWL.
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HOLDING ON TO THE SCREW.

A clever little device has recently been
put on the market which should save the
motorist’s or electrician’s vocabulary of
swear words from being overworked. The
device is made of specially tempered
crucible steel and may be siipt on any
screw driver. Once in place it serves to

held a screw ﬁr_mly on the end of the screw
driver till it is well started into its re-
quired position

One of the Latest Devices for Mechanics Is
an Attachment for Heolding On to Small
Screws In Inaccessible Places.

Such a device should prove particularly
helpful in fastening parts of machinery
which are hard to get at and which require
the use of small sizes of screws—Con-
tributed by ALLEN P. CHILD.

HOW TO SET OFF FLASHLIGHT
POWDER.

Very oiten one wishes to set off tlashlight
powder when taking an indoor picture, etc.
A simple way to set off the powder is shown
in the diagram.

A is a small base of slate 2 inclies by 3
inches. B two binding posts taken from an
old battery. Screw the posts on the base
about one inch apart. Procure some fine
steel wool from a paint store. Pull out a
strand and stretch it between the binding
posts. A few dry cells and a push-button
are connected as in the diagram.

When a flashlight picture is to be taken
pour some powder on the wire and push

Base,
}

E

| ‘

L n i
rashight Seel wool
ponaer |[|I

—®—
Ory ceyis”V P8 @]

When Current From the Battery Is Past

Thru the Single Strand of Steel Wool, It Be.

comes incandescent; lgniting the Flashlight
Powder.

the button. The wire will become red hot

and will ignite the powder. A reflector is

put behind the base to increase the light.
Contributed by HYMAN R. WALLIN.
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THERMOMETER SCALES.

Of the three scales in general use, the
Centigrade scale [also called Celsins] s
the most rational one and the cne used in
all scientific research and intermatinmal
literature ; it is also nsed exclusively in maosi
of the European countries. The zero point
is the melting point of ice, and the HNF
point is the boiling point of water. The
Fahrenheit scale is used in the United States
and England; on this scale the meliing paan:
of ice is exactly 32°, and the hailing pein
of water is 212°. The Eeaumur scale ic
in limited use in Germany ; it has the same
zero point as the Centigrade seale, but the
boiling point of water on this scale f5 £x-
actly 80°.

TABLE SHOWING THE EO.‘«IPAR'I.!?E% OF

THE READINGS OF THEEMOMETERS.

C:Cenu‘g-rade“ or Celsius. R — Heaamur.

— Fahrenheit,

C R F [ R F
—30 —24a88 —220 23 B4 714
—25 —200 =111 k) 19.2 732
—20 —1&0 — 40 25 2.0 g}
—15 — 130 + 50 0 20.8 BB
—10 — 84 14.0 a7 21.4 Bl
— 5 — 40 Al 28 734 224
— 4 — 312 4.8 a9 aL6 8.2
-3 — 14 .0 i 244 BAL
— 2 — dE =84 al a4.8 BB
— 1, —-n8 10.2 a2 25.6 29,45
Freezing poinc of water EE ] 268 21,4

0 a0 3.0 i ark: 9)i
1 0.8 158 45 250 5.0
2 1.6 356 i 5 aax
3 A 374 nEs 298 Gl
4 1.2 9.2 15 a4 1004
5 4.0 410 ®o LT 1032
6 4.8 428 40 20 1040
7 5.6 44,5 41 izg 1052
8 .4 At d 42 318 1076
9 7.2 482 43 44 1094
10 Bl 3.0 i 3523 1112
11 %} LR 45 M0 11340
12 9.8 EER - 3 A, 12200
13 10.4 554 35 44 eI

14 11.2 AT.2 Gl 480 1400

15 1x0 390 65 520 1490

16 13,8 G0LE 70 adb 15A0

17 134 d2.8 78 600 1&7.1

18 14.4 4.4 44 40 176D

19 15.2 &h.2 a5 8.0 1E5.D

20 (151 50 vk} T30 1840y

21 168 E9.8 95 6.0 2040

22 176 716 [ ] 240

i RO
Rolding point of water
To convert Centigrade into Fahrenheit :

Degrees Centigrade multiplied by 8, and
divided by 3, then add 32.

Example — 80° C. X9 +5=1H4 =
176° F.
To convert Fahrenheit into Centigrade:

Subtract 32 from the numier of degreecs
Fahgrenheit, then multiply by 5, and divide
by 9.

Example — 100° F. — 2 =88 % 5+ 0=
37.8° C.

To convert Reaumur into Fahrenheit:

Degrees Reaumur multiplied by 9. divide
by 4, and add 32.

Example — 16° R. X9 -=d=30+32=
68° F,

To convert Fahrenheit intg Reanmur:

32 subtracted from degrees Fahrenheit,
multiply by 4, and then divide by 9,

Example — 95° F, —32=6f3 -9 ¥ 4=
28° R

The above table and formula fer comvert-
ing the different degrees to anaother will he
found very useful, especially whesn, far in-
stance, you have facilities to work with 2
Centigrade themometer, and the Fahrenhes
degree is mentioned.

Contributed by

ALBERT W WILSDON

FILLING THE FOUNTAIN PZ£b
WITHOUT DROFPFER.

Oftentimes a person finds an occasion
fill a fountain pen, but they have ro drc
per handy. So here is a little trick to 1
on your fountain pen. Take a pin
match. and draw a channel out to the ed)
of the mouth of the ink bottle, with tk
ink. The ink will follow this channel, an
run into the fountain pen, without spillin;

a drop.
Contributed by HOBSON ARNOLD.

'L\
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Experimental Chemistry

Sodlum {lydrosid (NaOIl) and PPotassium
Hydroxid (KOI1)

HISTORY.
HIZ word “Alkalt” meant originally
Ash,” a particular sort containing
Sodium Carbonat, and used in glass
making,. Two classes of alkalies
were carly distinguished—the mikl
alkalies, which are uow called alkalin car-

Interesting Experiment with Sodium

The Lighted Splint ot Combus-
Is Trled After the Sodlum Has
Dropt in the Wwater.

Flg. 89.

and wWater.

tion Test
Been

bonats, as Sodium Carbonat, and the caustic
altkalis, as NaOH (sodimn Hydroxid). Two
divisions of these latter are now made, i. ¢.,
the volatile alkali, ammonium hydroxid
(NH,OH), which upon the addition of heat
entirely vaporizes, and the fixt atkalis, which
leave a solid residue on the evaporation of
their solutions. Sodium and potassium
hydroxid are two examples of these. With
strong heat these vaporize but do not break
up, and, until Davy's experiments on them
with the aid of the electric current, they
were regarded as elements.

In 1736 Duhamel distinguished Sodium
hydroxid from potassium hydrexid, previ-
ous to wiich therc was no distinction be-
tween them, or the salts of sodiumn and
potassium. The Jatter theu became known
as “ potashes.”

+

Fig. 88. Dlagrammatlc View of the Castner-
Kellner Process for the Eiectrolytic Produc-
tlon of Caustle Soda and Caustic Potash.

In 1807 Davy discovered the metal potas-
sium, by the clectrolysis of potassiin
hydroxid. Thus hy the decompasition of

By ALBERT W. WILSDON
Eighteenth Lesson

potassitm liydroxid by electrolysis it was
proved that they were not elements.

OCCURRENCE :—Owing to their strong
affinities, neither potassimn nor sodium
hydroxid are found in the free state. Sodium
or Potassinm occur very commonly as
silicates in granite and other rocks, and in
their chlorids (Sodium Chlorid, NaCl, and
potassin chlorid, KC1) and in other salts,
but never free. Potash (K:CO;) is the
principal alkali of the animal body, hence
the need of potassium n food plants.

PRETARATION :-—-1. It is conveniently
prepared by the interaction of metallic
sodiitm or potassium with water.

Na 4+ H.0 NaOH
K 4 H.O KOH

2. THE ELECTROLYTIC I'RODUC-
TION OF CAUSTIC SODA AND CAUS-
TIC POTASH :(—This will probably be of
most interest 1o readers of this journal, as
one of the inethods of preparation.

There have been numerous methods and
processes invented for the manufacture of
the caustic alkalis by electrolysis. Probably
the best known method is the Castner-Kell-
ner process. This consists of a tank (Fig.
88) which is divided into three compart-

Fig. 91. Experiment No, 101, in Which Sodi-

um Hydroxid Is Produced by Heating a

Solution of Water, Siaked Lime and Sodlum
Carbonat,

ments gs shown; the two outside (BB)
contain the sodium or potassium brine, and
the carbon anodes (+ +) : while the centre
onc {E) contains the iron cathode (D)
Thru this inside compartment (E) a con-
tinnous supply of water flows, which takes
up the caustic soda (or potash) produced
and is conducted off into collecting tanks.
The partitions (FF) are open liclow, just
reaching to the surface of a laver of mer
cury {CC) which covers the entire bottom
of the tank. The metal {Sodium or potas-
sium) Hberated awmalgainates at once with
the mercury (L), which by the tilting of
the whole apparatus up and down, by mcans
of a cam passes into the middle
compariment (E), where it acts as the
anode during the passage of the current to
the iron cathode (D) ; the metallic sodinm

www americanradiohistorv com

(Na} or Potassium (K) of the amalgam
is thereby liberated, which reacts with the
water present, forming sodium (or potas-
sium) hydroxid, and hydregen gas which
is formed at thc negative electrode (—)
From the compartments (BR hlcrin
passes as a gas to the upper parts, which is
then drawn off and utilized for making
bleaching powder, hydrochloric acid, etc
The Iye obtained from the cathode chamber
(E) contains about 20 per cent of caustic

[Zleciroce fo-of bafl detivery Tube

+of barlery
\Glrss 1o
e
roct ks
w ménry

B werery

| Zatoir

Flg. 92, Home-made Laboratory Apparatus

for the Etectrolytic Preparation of Sodium

Hydroxid. It Is Used in Conjunction with a
Battery.

soda or caustic potash, which, after evapora-
tion, yields a product of ahout 99.5 per cent
pure.

3. Ou ihe commercial scale sodivm hy-
droxid is produced by a modification of the
LeBlanc process for preparing sodium car-

(Coutinued on page 494)

Flg. 90. Amnother Sodiuny and Water Experl-

nent—After the Action Stops the Alr Orifice

of a Bunsén Burner Is Held Over the Bottle,
Glving a Yellow Color to the Flame.
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Qur Amateur Lahoratory Contest is open to all readers, whether subscribers or not. The photos are judged for best arrangement and efficiency
of the apparatus. To increase the interest of this department we make it 3 rule not to publish phbotos of apparatus unaccompaniced by that of the owner. Dark
photos preferred to light toned ones. We pay cach month $3.00 prize for the best photo. Make your description hrief and use only one side of the sheet.
Address the Editor, "“With the Amateurs” Dept

g T T T T T T T T T L LR L L L L L L L T e bt

At Last Some “Electrical Laboratory” Photos!!!

At last the “Radio-bngs” seem to be waking np. Observe the fonr Electrical laboratory photos we have with us this
month. Now. why is it that we can’t receive more photos from "ELECTRICAL LABORATORY™ owners. when there are
abont a million of yon scattered thrnout the United States at this very moment! As von will remember we made all of yon
a special offer in the September number, 7iz., we offered to give not only the $3.00 monthly prize for the best “Electrical Lab.”
photo, but 5 {five!'!) additional prizes of one vear's subscription to this jonrnal, and a copy of the “EXPERIMENTAL
ELECTRICITY COURSE" ior the best five photos submitted, after awarding the hirst prize. And all the answers we
receive are FOUR photos, After awarding first prize of $3.00 the remaining three have been awarded a year's subscription
and a copy of the famous Experimental Electricity Course. As we have just said, 1t is strictly up to yon whether yon avish
t0 take a chance on winning the $3.00 cash prize, and also if yon wish to throw away the chance of receiving “The ELEC-
TRICAL EXPERIMENTER” magazine for one year free of all cost, besides the copy of the Experimental Electricity
Course, which is worth $1.00 alone to my electrical student. Address the Editor "\With The Amateur’s Prize Contest.”

e s ae 0 s anEn (RS NBANRNTERINESBONr IR ISEs 0NN NN AREsSReNRRl Ranst 0sNBELIN EOI0EL IR CIOCRINNRRERIRIRERRERIIRYIPONNIlO0RIRReID

BB e B I NRENRANEE BRI EEE URYRERREE SR ER I ED IRl s tANS A0S RUNIANDI0ANTINTINITEONAUONRINNRINORREINIRNRIS

A GROUP OF REPRESENTATIVE AMERICAN AMATEUR LABORATORIES

Electrical Laboratories of, i—Joseph F. Birchler, St. Louis, Mo. ($3.00 Prize);: 2—Thos. W. Benson and Mr. Uphoff, Phila-

deiphla, Pa.; 3—Earl Scottie Ensign, Toledo, O.; 4—James L. Clifford, Evansville, 1nd. (Nos. 2 to 4. inclusive, each awarded

one year's subscription to the "E. E.” and a copy of the *“‘Experimental Electricity Course); Radio Statlons of 5—Osmond Ryer,

Pasadena, Callf.; 6—Clarence de Witt Rogers, Jr., Larchmont Manor. N. Y.: 7—W. Leathe, Larchment, N. Y.; 8—Raymond
Yoder, Newton, Kansas; 9—James Glrand, 6EO, Phaenix, Ariz.

www americanradiohistorv com
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An Exceptional Experimental Laboratory

By GEORGE HOLMES and ALBERT W. WHL.SDON

HE Ikditors' very appealing and

pathetic "S O 8” for electrical and

kindred laloraory photographs, was

picked up on our short wave re-

generative set, and duce to the strong
regenerative action, we take great pleasure
tn introducing our laboratories to  IEiec-
TriCaL EXrrRiMENTER readers togethier with
photos and data.

In obscurity for scveral ycars, our ¢n-
deavors have heen coustantly brancling
out, ever since the early stages of the radio
babyhood. Qur complete laloratory, scien-
titic instruments, periodicals, and varions
cquipment s
the outcome
of nigh on to
ten years ac-
cumulation.
By this we do
not mean that
we have pre-
served all of
the apparatus
which was
made and ac-
guired during
this period,
but specimens
of the early
stages of elec-
trical, chem-
ical and radio
apparatus
liave been
carefully pre-
served, and the remainder (_:f the he-
loved “junk” has been either dis-
mantled” or thrown away to make
room for modern cquipment, which
has heen proven morc eificient than
the older types.

The lahoratories cover a space of
four rooms which are divided as fol-
lows: The first floor contains our of-
fice, with up-to-date fling systems,
which enables us to instantly refer
to any special topic, or any certai
piece of intricate apparatus; which
by the way, is only one of our novel
features,
of apparatus with what we call a
“key.” and putting the data on a fil-
ing card, then hy reference thereto,
yvaluable time and tronble are saved
by this system. Our hooks. consist-
ing of hundreds of scientific hooks,
periodicals, inagazines, patent papers, scrap
hooks containing clippings of interest, and
hearing on all scicntific subjects, were taken
from papers as far back as ten years. The
likrary, with the aid of our filing system,
is of great convenience when conducting
experiments.  Many pleasant winter even-
mgs have been spent in this room, chatting
and discussing future and past cxperi-
ments and research problems.

Above the office is the “Radio” room,
Rescarch and Testing room, IPhotographic
tirk room, and Chemical Laboratory.

The layout of our Radio room may be of
niterest to readers who are contemplating
ovcr]muling, or rcconstructing their scts.
On the right haud side of the room arc the
switchboards. constructed of slate, all the
wiring being past thru approved conduit.
Fig. (1), shows these switch-hoards and
a group of rclays. Either . C. or A. C.
corrent, varyving from one to two hundred
and fifty volts are instantly available, which
of course is of great advantage in many
experiments. A ccrtain laxity on some
of the work prevails owing to the numer-
ous cables which have to be strung tem-
porarily, such as for testing arcs, etc.
Fig. (3) shows a partal view of the

k
|
By labeling a certain piece B

Radio Apparatus, which is all howmne-madle,

QOur raulio apparatus is of course now
cnt off from actual service, in accordunce
with the proclamation of the I’resident, and
a carcful serntiny of the rotary gap and
oscillation transformer under the table,
discloses the wire sealing it up, upon which
we have placed a tag Learing the inscrip-
tion "Sealed in accordance with President
\Wilson's 1'roclamation, Here lies the
remains of Pal Wireless, who died a
struggling, and sudden death. May his

spirit be reincarnated in all the glory of the
original.”

Scems a fonny sort of thing to

Figs. 1 {(Upper bLeft), 2 (Upper Rlght) and 3 {(Bottom
View), Miustrating the Excellent Ele¢irical and Chemt.
cal Research Laboratory Owned
perimenters.

Such a Laboratory
Proud of.

Le tagging on a wircless set—don't it? But
when we go over the pleasant memorics of
the incoming Signals from Nauen. Sayville,
and other high powered stations we feel
a lump in our throat, but of course we pass
it over (not the lunp, but the ban). say-
g “What has happened, had to happen,
and it must he for the hest.” We sincercly
liope that it is for the hest, and have in
fact. mapt out “"somec set,’” incorporating
several new features, suchi as Morecrolt
inductances. \We trust that the reader will
pardon us for this lengthy post mortem
statement. hnt we feel certain that like
thoughts are creepmg 1o s owin miud on
glancing over our helated loss.

Well, to get down to brass tacks, the
general layout will probably be of interest.
Facing the south against the window
shown on the extreme right of the Radio
“Lot” photo, are the operators’ desks. npon
which a large square glass plate is placed
and under which a map of the important
radio stations is located, which we have
improved upon by placing the calt letters
after them; thus ¢nalbling us to determine
the distance of the station. Under the glass
is also placed various station calls and mis-
cellaneous information of importance to the

www americanradiohistorv com

by Two Live-Wire Ex-
Is Something to Be

operator.  Next to our right hand are the
pusti buttens for the rotary gap, and ihe
radio transmitting key together with keys
for the outside telegraph lines, thus permit-
ting us to get in communication at once
with the various stations on our hines via
telegraph. 7To the left of the operators
position may be scen the aerial switeh, hot
wire radiation meter, one step Audion
amplifier, damped and un-damped wave
receptors, crystal cetector, receiving set,
also a large loading inductance. The receiv-
ing circuits are all connected with Litzen-
draht and soldered. Three pairs of 'phones
are available:

On the e¢x-
tremme left of
the photo may
he scen a port-
able sending
and receiving
sct. The port-
able transmit-
ting sct con-
sists of a one
inch spark
coil with the
necessary ac-
cessories. The
receiving  set
contains a
loose coupler
al our own
design. vari-
ables. loading
inductance,
and the necessary switches. \With this
field set we were able to keep in con-
stant touch with the parent station
while conducting tests, a great factor
which enables us to make accurate
measurements, and keep accurate data
on hand for future experiments.

Underneath the table is the regular
transmitting set, (now “sealed” of
course, for the duration of the war}
consisting of a 1 K. \WW. Thordarson
transformer and oil condenser, these
two being placed in the large cabinet
under the table. On the top of the
case is the rotary spark gap, and
brass riblon uscillation transformer.
All the leads are short and are of
flexible copper cable with heavy rul-
ber insulation. The ends Deing
soldered into lugs.

The aerial used consisted of a large
100 ft. iron pipe mast, having short and long
wave-length acrials. together with the
necessary ground switches. (The aerial is
not up at the present writing ') The aerials
consisted of 500 fcet of phusphor hronze
wire for the reception of long and un-
damped waves, and the second of a 4 wire
80 fect long, adapted to transmitting and
receving on a short wave regenerative set.

On the other side of this room arc placed
two drafting tables, upon which new ap-
paratus are designed and drafted.

The room dircctly opposite the radio-
room is the lahoratory, around the walls of
which are placed shelves 1o hold the various
instroments and supplies. A large table in
the centre of the room holds the numerous
testing devices ; such as \Wheatstone bridges.
wave-meters, decremeters, hot wire meter,
volt meters and anmncters.

In one corner of the room are located
the chemical and testing tables, which
permits tests to he made while the experi-
ment is in progress, and in this way we
have the advantage of several readings with
which we can compute the results. The
chemical laboratory is completely equipt.
containing all the common reagents and

{Continned on page 500)
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lllnminated Display Apparatus.

(No, 1,238,739; issued to Frederick

C. Bowdidge and Preston C. Mec-
Mullen.)

This patent describes a very simple
and yet effective device for creating
the éffect of a waving flag or other
moving ohject. A glass screen in

the front of cabiet shown, has for
instance a_ waving fl=g painted on
the face of it. Back of this screen
there are placed several lamps for
illumination and in front of this a
slowly revalving metal spiral ¢on
nected to a small electric motor,
For best results the space aroimnd
the flag should be made opaque. The
spiral is cut out fram a flat piece of
metal and afterward expanded to the
shape shown in the cabinet.

Telephone Helmet for Aviators
(No. 1,235,851; issued to Jesse Lee
Spence.)

The patentee here provides an im-
proved form of telephone helmet for
aviators, the helmet proper being
composed of leather or other suitable
material.  Instead of the helmet

being fitted with two telephone re-
ceivers pressing against the ears, use
is made of a single telephone re-
ceiver monnted at the top of the
helmet. This communicates with
two sound channels which extend
downward on cither side of the
helmet to the ears. The microphone
is adjustably supported on a remov-
ahle hracket, pivoted on either side
of the helmet in the manner shown.

. Electrical Gun
(No. 1,239,344; issued to Levi M.
Bowman and William A. Smith.)
This represents an electrically
fired ?un which appears to possess
several meritorious features. Acci-

Me o

dental discha?zv: is prevented, for one
thing, and after baving onee heen
sighted, the pulling of the trigger to
fire the gun will not pull thc gun off
from tbe objeet sighted at. lurther,

this electrical gun structure in-
cludes a special primer or. firing
cap which carries a sparking point,
so that the shell is discharged b
the formation of a disruptive spar
in the primer. The stock of the
gun contains a batiery which is con-
nected to a spark coil in the usual
manner. The spark coil primary cir.
cuit is controlled hy the trigger con-
tact.

Underwateér Radio Scheme
,233,211; issued 10 Irank P.

Fisher and Hugh Dehart.)

Under.water telegraphy can be

(No.

carried on by this arrangement over
considerahle "distances it is claimed.
The apparatus involved is very sim-
ple. comprising for the transmitting
set simply a small induction coil con-

Haer

nected with a source of power and a
signaling key, The seconda leads
from the coil are connected to 2a
double pole, double throw switch as
shown, so thar the receiving set
(pair of ‘phones) can be switched
in when desired. The blades of the
switch are conuected to two carbou
electrodes submerged in the water,
a suitable distance apart. It has
heen found that about 20 feet apart
is the proper distance to sct the
clectrodes for an apparatus having
a range of 500 to 1,000 feet. Tt is
mentioned that communication can
be established with submarines.

Telephone Amplifier
(No. 1,232,514; issued to Henry C.
Egerton.) .
This invention relates to amplifier
svstems for increasing the intemsity
of tclephone currents. It permits
sevcral stations similarly equipt and
on a common circuit to be supplied
with current from one and the same

= —‘F.nu

7 Car

service. The loud-talking receiver
and horn arc actuaicd thru a trans-
mitter element 15, which is in turn
controlled by the amplifier motor 12,
which is of special construction. It

.is_rendered particularly sensitive to

telephonic currents by means of two
disunct windings, conected in Such
relation one with the other, that
opposite magnetic polarities are pres.
ent within each core; therefore a
given impulse of current thru the
operating windings acts to increase
Ll‘:. maguetic pull at onc end of the
armature, while decreasing the mag-
netic pull at the other end of the
armature, all in a well-known man.
ner. Suitable bearings at the middle
pole-piece of the amplifier electro-
inagnet, permit’ the armature of this

magnet to move reciprocally in a
TOCKINEZ manner 1n unison with re-
versals or changes in amplitude of
the telephone curent, thereby vary-
ing the pressure on the active ma
terial of the transmitter element 15.

Telephone for Transmitting and
Reproducing Scounds

(No. 1,238,439; issued to Rundow
1 Rummler.)
This invention relates to tele-

phones, wherein a diafram and a
coi) of wire are so arranged that the
coil may exert a direct inductive
action on the diafram, more or less
independently of the permanent mag-
net, and provides means for mag-
netically suspending the diafram in
a magnetic circuit.

In ‘the copstruction showm, an
electrical diafram 1, of inagnetic ma-
terial, such as soft iron, is placed
ahove the flat, spiral elliptical coil of
insulated wire 2, this cail heing con-
nected in the wnsuval manner. The
permanent magnet is seen at 3,

Rectifying Spark Gap for Radio
(No. 1,235,935: issued to Archibald
Shaw.)

This design of high tension, high
frequency spark gap is one of l%e

8.
I)(
e 0
A
[ )

I

best yet brought out. It employs
a fine stream of gas, such as ar,
under high pressure which is force
out thru the center of the smaller or
point electrode of the gap. This
stream of air is forced against a
relatively large flat disc, and when
the Enmary and secondary circuits
to which such a gap are in resonance,
no arcing will occur, but the dis.
char will take the form of a
bluish-white incandescent blaze ot
1apered form, extending across he
gap; furthermore a pulsatory dis-
charge having a very high frequency
Basses in one direction only. It has
ecn found best to employ an air
pressure of 110 Ib. per sq. in.

) Making Cartoon Movies
No. 1,235,871 issued to Carroll M.
Auincnt.)

. This scheme provides for the tak-
ing of cartoon motion pictures in a

COPIES OF ANY OF THE ABOVE PATENTS SUPPLIED AT 10¢ EACH.

new and improved manner, It repre-
sents an advance over other methods
in that a permanent bad(!ground
is used instead of a number of them
and the scene is moreaver pamteri
or sketched on_a properly prepared
glass plate. The artist can thus
prepare a scene or figures on either
side of the glass, and suitable
illumination is provided 1o enable
him to do so. gpecial illuminating
screens are employed as shown.

Electric Dancing Doil
1,238,786: issued by Joseph

(No.
Kershaw.)

This is a particularly ambitious
electrical toy in the form of a minia-
ture metal doll which is supported
on a crosswise shaft in the manner

ady

. ol
Al — et o
' Nsllectne Holor

e e

'
1
1 ! !
e grozab ;
1 | ) g

A
illustrated. A small motor monnted
in the base of the toz connects with
the revoluble shaft by means of a
belt; the motor circuit” being periodi-
cally made and broken at the proper
instants, by the contact disc and
brushes carried on one end of the
shaft. When the skip rope reaches
the downward position, the toy fig-
ure is pulled upwards by means of
the solenoid concealed in the skirt.

) I

Electrical Piano
1,233,306; issued to George
Breed.)
This is one of the cleverest elec-
trical piano jdeas we have seen, The

} 1 a‘; (

(No,

-
Rt

T
IR
R

Cor b

[~ Aane  roreg

]

music Strings arc supported in the
usual manner as indicated. At a
point along each string is placed an
electro-magnet which  starts  the
string vibrating when its circuit is
closed by the key contact shown.
Included in this cirewit is a special
tuned interrupter or pulsator near
the top of the string.
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Phoney Patents

Under thia heading are publisht eiectricel or mechanicol ideas which you haven't o amell of the Patent yet. Alter they have allowed the Pat-
our clever inventors, for reasons best known to themselves, have o3 yet ent, you must pay another $20.00 as a final fee. That's $40.00! WE
not patented. We furthermore cail attention to our ceiebrated Phoney PAY YOU $3.00 and grant you a Phoney Patent in the hargain, so you
Potent Offizz for the relief of ali suffering daffy inventors in thia country save $43.,001! When sending in your Phoney Patent applicetion,
a3 weil es for the entire universe. X be eure that it {s as daffy as & lovesick bat. The daffier, the better.

We are revolutionizing the Patent husiness and OFFER YOU THREE Simple sketches end s short description will help our staff of Phooey
DOLLARS ($3.00) FOR THE BEST PATENT. If you take your Phoney Patent exeminers to issue o Phoney Patent on your invention in a
Patent to Washington, they charge you $20.00 for the initial fee and then jiffy.

PHONEY PATENT OFFIZZ

=
a © P v v V. v » = ’oy - _ ;
@ S , - 7l
a1t __,_:—{T_(__ =":—-‘-’? — — f—_ —
-— —_®
——
. "  500LBS_ EXPLOSWVE- —
— . ) _ NITRO-CELLULOL, -~

—— > VAPOUR DE CHEESE,
'MARINE GLASSES TURNED AROUND & WD

= (suBMAF;«c LOOKS LIKE SMALL FiSH) CONCENTRATED EXTRACT
P _j‘, [ of woRcESTERSHIRE

CONTACT NOSE PIECE

-
—fe

——

"~ SPEED ACCELERATOR ~
- "(Dzucmrm MORSEL

OF SMALL FISHES /-

—

ee meyy

Prize Winner., SUBMARINE KILLER. Shark Carries High Explosives in Tank Strapt to His Back. Extensiom Beam Carrles Fish.Balt

In Front of His Nose. This Makes Him Speedy Trying to Catch Fish. inverted Marine Glasses Make Submarine Appear Like Small Fish.

He Rushes for it—Contact Nose Plece Operates Spark Coll, V\\I/vmﬁ? B'IowsDUg the Tank, Sub., Shark and All. Iinventor, John P. Buckley,
ashington, D, C.

N CAPTAIN

——— T -
- -

M)
s"'ponao Big:

v A
“M““l"- % ek
— ""}"l —
e R a—

TS

SELF-PROPELLED BOAT. Water Enters Shilp’s Bow Thru inlet, Leaving It by Outlet, Incldentaliy Driving Water Turbine. The Latter Drlves
Alr Compressor, Which Runs Air Englne and This Drives the Dynameo, The Latter Charges Storage Battery Which Runs Motor. Motor
Operates Ship’s Propeller, Thus Ship WIill Never Run Out of Power. Inventor, Thomas Stewart, Jersey Clty, N. J
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QUESTION BO

X

i is fo e sole benefit of all electrical experimenters.
This depattment LS Rules under which questjons will be answered:

matter of sufficient interest wilt be publisht,

. i} uestions can be submitted to be answered.
%. 831; :t;g;eseldqe of sheet to be written on; matter must be typewritten or else written In lnk, no penciled matter considered.
3. Sketches, diagrams, etc., must be on separate sheets. Questions addrest to thts department cannot be answered by mail free of charge.

4. If a quick answer is desired by mail, a nominal charge of 25 cents is made for each question,

Questions will be answered bere for the benefit of all, but enly

If the questions entail considerable re-

search work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions are

answered.

RADIO TELEPHONE RECEIVER
TRANSFORMER.

(833.) \William Reeve, East Boston,
Mass., desires data for building a radio tele-
phone receiver transformer.

A. 1. Relative to data on radio telephone

#oobm recs S

<
Sec #ss wire”

7 ve Am iez;/re
| v,

=0 @

How Telephone Receiver Transformer Is Con-
nected in Radio Detector Circuit.

receiver transformer we advise as follows:

The annealed iron wire core should be
made of small size stock. It may measure
14 of an inch in diameter by 3 iuches
long. The primary coil to be connected to
the detector circuit consists of 1% pound of
No. 39 B & S single silk covered magnet
wire. The secondary coil to be connected
to the 140-ohm receivers comprises 1/16
pound of No. 34 B & S single silk covered
magnet wire.

ALTERNATING CURRENT
QUERIES.

(834.) Albert H. Beiler, New York,

asks :

Q. 1. Will you pleasc inform me whether
a polarity changing current has the same
effect as an alternating current? By polarity
changing current 1 mean a current that
changes at regular intervals; not gradually
increasing or decreasing from positive to
negative following a sine curve; but one
that would be produced by a pole changer
or a reversing switch actuated at regular
intervals.  Would such a current if re-
versed rapitly enough, operate a trans-
former or induction ¢oil. and would it have
the same effect on 2 magnet as a true A, C
which produces a field that repels a copper
or aluminum ring? It iz this latter point
1 am particularly interested in.

A, LA polarity changed current has 1ot
the same cffect upon electrical apparatus as
that of an altermating currcut. However,
such a current can be employed to operate
a transformer Lut not an induction motor.
We doubt very much whether a rapidly re-
versed curren! would give the same results
with the repulsion of aluminum or copper
as those obhtaired with the use of a true
sine wave A. C. There is no doubt how-
ever, that some results of a trifling nature
can be obtaincd by a rapidly reversed cur-
rent,

Q. 2. According to the capacity effect in

an alternating current, the capacity react-
1

—
o fe

ance is exprest as follows: X

1

8]

N therefore varies as Now since the

[
capacity effect tends to throw the voltage

OO L

ODD PHOTOS WANTED
= AT $1.00 EACH!!!

Now is the time to make your
Kodak pay for itself in o real practi-
cal way. We are after interesting
photographs of out-of-the-ordinary
electrical, radio and scientific sub-
fects and are willing to pay $1.00 cash
for every one we can use. Please
bear fn mind that for half-tone re-
production in g wmagezine, a photo- =
graph should be particularly sharp
and clear. Of course, §f a subject =
happens lo inlerest us particularly
well, we can have the photo retouched.
For the general run of subjects, how-
ever, it does not pay to go to such
expense. Therefore, please take pains
to properly focus and expose your =
pictures. It often happens that a
really mediocre subject well photo-
graphed wins approval over an ex-
cellent subject poorly photographed.
And don't send us plate or il “nega-
tives”; send unmounted or mounted
“prints,” preferably a light and a dork
one.

As to what to photograph: Well,
that's hard for us to say. We leove
that up to you, and every reader now
= has the opportunity to become a re-
porter of the latest things in the realm
of Electricity, Radio and Science.
But, please remember—it’s the “odd,
novel or practical stunts” that we are
= interested in. Every photo submitted
should be accompanied by a brief de-
scription of 100 1o 150 words. Give
the “facts”—don't worry about the
style. We'll attend to that. Eunclose
stamps if photos are to be returned
and place a piece of cardbvard in the
envelope with them to prevent mudila-
tion. Look around your town and
sce what you can find that’s terest-
mg.

Address photos to—Editor “Odd
Photos,” FELECTRICAL EXPERIMENTER,
233 Fulton Street, New York Ciiy.

0 R 0 AR

out of phase, it may lie likened to resistance
in that the greater the capacity, the less
the effective voltage.

That means the more capacity in a line
the greater the resistance, yet how does this
reconcile itseli with ;he above Jormula

115

A

I

where R varies as ——?  Again, if my

c
reasoning has been wrong and the above

wwWw americanradiohistorv com

formula correct, why the objection to a
great capacity, since it would lessen the re-
sistance in the conductor.

A. 2. The capacity reactance varies in-
versely as the capacity and frequency of the
circuit; thus by increasing the capacity the
value of the fraction becomes smaller, thus
the capacity reactance i1s decreased which
means that the resistance in the circuit is
decreased when the capacity is increased,
and this is actually true. Since increasing
the capacity means an increase in the stor-
age of electricity, then a greater quantity
of electricity will be discharged per given
time with an increase of capacity. The
current Jeads in phase when there is capacity
reactance as vou mention in your question
and which is true.

). 3. When an inductance is connected to
an A. C. Circuit, a CEMF. is generated
which is out of phase with the charging
current. Whv is 1t said to be ahead of the
current by 90°, since the current has to flow
thru the inductance first before producing
the C.EALF. in which case the current is
ahead? \Why does the inductance throw
the line voltage out of phase with the line
current? It seems that the C.E.A.F, only
is out of phase with it, so how does it
affect the line EM.F. This same question
by the way may be put as regards capacity
where the C.E.M.F. charge is out of phase
with the charging current, but throws the
current out of phase with the line voltage.

A. 3. You are well aware of the fact that
whenever an inductance is placed in an A.
C. circuit that the current will lag in phase,
but not 90 degrees, providing that there
1s sufhcient inductance to produce this ef-
fect. 1t should further be borne in mind
that every centimeter of line conductor over
which the current travels in the conductor
generates a  counter - electromotive - force
which is directly in opposite phase with that
of the imprest E. M. F. The relation which
exists between capacity and inductive re-
actance being that the latter is directly pro-
portional to the inductance, while the ca-
pacity reactance is inversely proportional to
the capacity. Thus an increase in induc-
1ance is a decrease in current, while it is
vice versa with capacity reactance,

QUADRUPLEX TELEGRAPHY.

. (835.) Peter Jolsen, Wilmington, N. C,,
mnquires for:

—_ Souncers~.
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T Stoadig Station Recering Jfa//m@
Connections for Original Edison “Quadru-

plex” Telegraph System.
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Q. 1. A wiring diagram of the original
Edison quadruplex telegraph?

A. 1. The diagram below gives the con-
nections,

Q. 2. In operating a simplex telegraph
and if it is desired to know what distance
can be covered with a given cquipment
what usual procedure should [ follow in
regards to formulas, ete.?

A. 2. There is a general formula which
will give the maximum operating distance
with a given equipment; this formula is as
follows :

NRe N, 21:Ry
=& = )
2R VU 2R/ k-0
\Where:
1 = Maximum traunsmission distance in
miles.
N = Number of relays in circuit.
Rr"
R = Resistance of line per mile,
1. = Current in amperes which will just
cause trip of rclay armaturc.
R: = Insulation resistance per mile in
ohms.
], = Current in amperes necessary 1o
actuate relay.

INDUCTANCE CALCULATION.

(856.) T. Cass, Toronto, Ont, writes:

Q. 1. Plcase note these drawings of two
different acrials. Could you find space in

\.
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b N ‘\‘
NN |
'Q, l ’ N \
9 Wl N\
3
N PN \
i,
é 2 mrre
= ™ oerwo/

ii{mm
T

e 2

Two Forms of Radio Antennae Which
Querist Shows. He Wishes to Know Which
is the Best of the Two.

vour next publication of the “E. E.” to in-
form me which will give the hest results in
Wircless Telegraphy? Eacli acrial contains
two hundred feet of copper wire, as you
will sec by the measurements.

A. 1. Both tyvpes of aerial which yon sub-
mit arc satisfactory. However, the first
aerial. No. 1. will e more suitahle for re-
ceiving purposes. while the second one, No.
2. is more efficient for transmitting.

Q. 2. llow do you calculate the induc-
tance of a coil in centimeters!

= Resistance of each reclay in olhins.

These Home Study Books

TEN THOUSAND FACTS ON ELECTRICITY

/, =

A 7-volume Library of Electricity
— bound in half red Morocco
leather, gold stamped, 3,500
pages (7 x 10 inches) 3,000 il-

lustrations.

on ELECTRICITY

Turn Amateurs Into Experts!

Let tlis wonderful Library of Electricity help make vour dreams come true.
With its aid vou can fit yourself for a successful career in the Electrical field, by
spare time study at home! These books contain the priceless electrical knowledge
that turns @mateurs into cxperts.

Earn$1800 to $5000aYear inthe Electrical Industry

There’s a nation-wide call from Light and Power Plants, Railroads and Electrical
Manunfacturing Companies for traincd electrical men. The jobs are there—the
money’s there—big pay for the men who KNOI'!

An Inexhaustible Storehouse of Electrical Knowledge

All the facts about Elements of Electricity—FElectrical Measurements—Under-
writers’ Requirements—Theory, Calculation, Design and Construction of Generators
and Motors—Dynamo-Electric Machinery—Lighting Machinery—Power Transmis-
sion—Electric Railways—Power Stations—Switchboards and Switching- Storage
Batteries—Applied Electro-Chemistry— Efectric Elevators—Electric Welding and
Heating—Wire and Wireless Telegraphy. \Vritten in non-technical language—cvery
difficult point made plain.

Books Shipped Free =@\
50c a W eek If you decide to keep them.

You can get this entire 7-volume Library—the standard g = = e
anthority on electricity—at the rate of 30t a week- -§2 AMERICAN TECHNICAL
a month. / SOCIETY.

The complele set—=sent prepaid  upon your simple request. Use / Dept. E7448. Chicago. U. S. A
them seven full days. If vou Jdon't wan1 them, send them hack

Ii you decide to “go 10 i1 eve ; Vlease send me the complele pot
then £2 a month until the s pric $19.3Q ha en H
The regular price is $35. This offer is xood ouly sithin the  /
houndarics of the 1. 8 and Canada 5
o
Consulting Service FREE'! /
A vear's consulting membership (regular price $12.00) ] ¥ set M

will be given free with the Eleetrical Library if you 7
semd vour order at once. This gives vou the advice /
of a corps Of cleetrical experts wha can help you over 7~
the hard places. Yours for an entire year {rec. Name

. : /
American Technical Society / .cie
Dept. E7448 CHICAGO. ILL. 7

/  Rteference

You -bencfit by mentioming ' The Elcctrical Esperimenter’ when writing to aduertisers.
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MescoTelegraph Practice Set
For Learning Telegraph Codes

The Practice Set comprises a regular tele-
graph key, without circuit breaker, a special
bigh pitch huzzer, one ce¢ll Red Seal Dry
Battery, and four fcet of green silk covered
flexible cord.

Tbe key and buzzer are mounted on a
highly finished wood base, and three nickel
plated bindin% posts are 80 comnected that
the set may be used for five different pur-

poses.

List No. . Price

342, Teclegrapb Practice Sct, with Bat-
tery and Cord.............. $2.70

344. Telegraph Practice Set only. no

Battery or Cord............. 2.55
MESC

Combinatioa Practice Sel for [earning the Morse
a0d Cootiealal Visual acd Audible Codes

This outfit is the only rellable instrument which will
enable studen!s (o become Proficient oPerators in the
8, Naval Service. because §t is equlpped with a
buzzer and miniature lamP enabling the user to
master both he visual and asudible signals quickly.

it No. 52—Practice Sel wilh Red Seal Ballery aod Cord, $3.38

Send for the New Edition of Our
(atalog W28 Ready about Oct. 1st

It Js docket slze, contalns 248 pages. with aver |.000
llluztratlons and describes In plaln, clear landuags
all about Bells. Push Buttons, Batterles, Telerhona
and Telegrash Materlal, Electrio Tays, Burglar and
Firs Alarm GConltrivances. Electric Call Bealls, Electrlo
Alarm Ciocks, Medlcal Batterles, Motor Boat Horns,
Electrically Heated Apparatus, Battery Connectors,
Switches, Battery Gauges, Wireless Telegraph (n.
struments, Vgnltlon Supdlles, etc.

Send for the Catalog Now

Manhattan Electrical
Supply Co., Inc.

New Yerk: Chlcago: ST, LQUIS:
17 Park Place 114 8. 5th Ave. 1108 Pine 8t.
San Franclico Office: 604 Aission 8.

f

THE ELECTRICAL EXPERIMENTER

A. 2. We should refer yon to a series of
articles published in the March, April and
September 1917 issues of this journal which
cover the subject of the calenlation and
measurement of inductance very completely.
These copies can be obtained at 15 cents
per copy from our "Circulation Depart-
ment.”

EARTH VERSUS AERIAL
CURRENTS.
(857.) A. Kramer, Philadelphia,
asks:
Q. 1. Where do earth currents originate ?
A. 1. Earth currents originate from many
sources, two of which are the chemical re-
action between certain metals and acids or
alkalies which are present in the ground.
Another phenomenon which results in earth
currents, is the variation of the magnetic
field of the earth, which causes electric cur-

Pa,

| rents to be generated in metals present in

THE MIDGET SLIDE RULE
eill add, -ubtraer, wauitiply, divlde,
Solve problemainvolving oven &nd ua'
cven roota and powers,
glve the Logarithms of sombers and
the Sines. Cosines, Tangents and Co-
tangents of sll angles.

1ia op cration §s very simpla snd with
this instrument one can quickly aclve
ul{ mathematical problem. This slide
rule 1a made of wood and metal and It
is adopted for shop work as well ae
office use,

Size 8 1.4 = 3 L.4in. Price, with
Instructiona. 75¢.  Your money back
it {ou arg Ir:nm satisfed,  GI
SLIDE RULE CO.. Nllea. Mich.

EXPERIMENTERS!

Is Your Laboratory Complete ?
Heve you a retort?—A “U" jubs?—A ring-stand?
Get the particulars of our outfit before buying.
A 2¢ stamp brlugs our new clrcular with descrip-
tion, photo, and price.

PENSEE ASSOCIATED LABORATORIES
1221 First St. Evansville, Ind.

attend no stammering school till you
et my lar;e FREE book and special rate.
fEest ana pest school {nthe world curin

a

['4
naturalmethod, Write todav. \umlunmue,m?.,,'
North-Westers Scnal, loe., 2344 Grand Ar. Milwaukes, Wis.

the earth. Altho this phenomenon does not
occur in every part of the earth, yet there
are several places where this action was
noted.

Q. 2. Could earth currents be properly
termed aerial currents?

A. 2. No. Both of these currents are en-
tirely different from each other. The latter
type of current is generated by the action
of water and dust particles floating in the
upper air strata.

COMPOSITION FORMULA.

(858.) Joaquin Agusty, San Juan, Porto
Rico, wants to know:

Q. 1. 1 have a stove made of the common
coil resistances, built by The National Elec-
tric Co.,, of Chicago, and the base 15 made
of a composition or paste, very hard, which
never broke with the hottest tests and is a
very good insulator. It has a reddish
brown color and looks as if made of as-
bestos and cement. It appears as if it had
been melted in a mould before dry to make
it any form desired. I want to know the
composition of such paste.

A. 1. \We are unable to give you the exact
composition of the substance in question.
However, several of these materials have
been made with a porcelain compound in-
termixed with another material which with-
stands sufficient heat,

Q. 2. \What is the composition for the
making of phonograph records, such as the
Edison type. Could the Edison cylindrical
records be employed as tubes for spark
coils, and fiat disc type record as bases for
electrical apparatus?

A. 2, Phonograph records are made from
a composition of wax, tar and a rubber
compound. The exact percentage of these
ingredients is kept secret. Another secret
compound is composed of shellac and finely
powdered mica, compressed hydraulically
into the desired form, heat being applied
during the compression process. Phono-
graph discs are unsuitable for building
electrical apparatus as they are very brittle
and are poor electrical insunlators.

Q. 3. How many pounds of No. 24 D.SC.
magnet wire will be necessary for the
primary of a loose coupler of 10,000 meters
wave length? How many pounds of No.
32 D.S.C. magnet wire will be necessary for
the secondary?

A. 3 Two and a half pounds of No. 24
D.S.C. wire will be required for the primary
and 1% 1bs. of No. 32 for the secondary.

POWER PLANT QUERY.
(859.) Allen \V. Strete, Ohio, writes:
Q. 1. Am unfortunate enouﬁh to be with-

out commercial current as live in the
country. Advise me as to what would be
the cheapest form of current to use for
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experimental purposes. batteries or a small
engine and a dynamo?

A. 1. We would advise yon to employ a
small gasoline engine to drive a direct cur-
rent dynamo, so as to charge a storage
battery from which you can derive the
proper electrical energy for experimental
work. The dynamo should be wound to
have a potential of 10 volts and 20 amperes.

Q. 2. What kind of batteries are the
cheapest in the long run, dry cells, gravity
or storage?

A. 2. Storage batteries are most service-
able, all things considered.

TWO INCH SPARK COIL FOR
RESONATOR.

(860.) R. O. Sutherland, South Bend,
Ind., asks:

Q. 1. Will a good 2 inch wireless coil
with mechanical interrupter operate the
small Resonator shown in Fig. 1 of Dr.
Strong’s last article “Electricity and Life”?

A. 1. It will operate the resonator, but
not at its full strength.

Q. 2. If not, will it operate the small
Tesla coil shown in his previous article in
the May issue?

A. 2. Yes, it will easily operate the small
Tesla coil to its full strength.

Is a rotary spark gap necessary to
produce best results when a high speed vi-
brator interrupter is used?

A, 3. 1t is not exactly necessary but
far better results will be obtained by its use,
as the oscillatory circuit of the condenser
and primary of the resonator is made to
oscillate at a greater period, which increases
the oscillatory value in the secondary of
the resonator.

THE EMmi1ss10N oF Erectricity rrom Hoz

Bopiks. By Prof. O. \W. Richardson,
F.R.S. Cloth bound; 6 by 9 inches; 304
pages, 35 illustrations. Price, $2.75. Pub-
lished by Longmans, Green & Co.,, New
York City, N. Y.

The student of electro-physics who desires to
learn all about the basic how and why of the
emissiolt of electricity from the hot hodies will
do well indeed to study this authoritative work
by Prof. Richardson, who has don¢ considcrable
work in this field. The opening chapters rreat
on the theory of ions, the specific charge of the
lons, apparatus used in experimental determina-
tions of the charge, the electron theory, the kinetic
theory, the quantum theory, the contact difference
of potential, ete., etc.

e author then froceeds to discuss the tem.
Pperature varnation of electroni¢ émission, the ef-
Iect of gases om the emission of eclectrons, the
kinetic energy of the emitted electrons (with van.
ous_graphs, tormulae and tables), the emission of

+positive jons by hot metals, the specific charge

and electric atomic weight of the ions, the effect
of gases ou positive lons, the emission of ions by
heated salts, ionization and chemical action, et
cetera. It is a masterly and thoro treatment of
the subject.

CHEMISTRY IN THE SERVICE oF MaNn. By
Dr. Alexander Findlay. Cloth covers;
size 534x834 inches; 255 pages; illus-
trated. Price, $1.60 net. Publisht by
Longmans, Green & Company, London
and New York.

Not since the late Rohert Kennedy Duacan’s
book on “The New Knowledge” and “Modern
Chemistry”’ has anything appeared inm this same
vein covering the advances and present status of
Chemistry until the interesting volume by Dr,
Fmdlaé compiled from his lectures for the United
Free hurch College and given us in this book.
It will be of particular interest to readers who
makc no particular claim to chemical knowledge.

Written from a DBritish viewpoint, it gives us
4 mental yard stick by which we can gage the
great progress that both English and American
chemists have made, particularly in the last fav
VEAars.

You benefit by mentioning “The Electrical Esperimenter” when writing to adwvertisers.
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Special attention is called to the chapter on
Velocity of Reactions and Catalysis as baving two
viewpoints for considcration which will surely
govern futuré chemistry oo the comparison that
man in his laboratory resorts to high temperatures,
powertul and corzosive reagents, crude, cumber:
svome and noisy apparatus, while nature building
the most complex compounds makes them noisc-
lessly, smoothly, and usually at the ordinary ten-
1seratures, . .

On the importance of the “Infinitesimal to the
Finite,"” Dr. Findlay states in this relation that
m Astronomy onc deals with magnitudes so vast
us to be beyond the grasp of our minds; in the
domain of catalysis the magnitudes in some cases
are_so small tbat it becomes ¢qually impossible
to form a true conception of them.

A subject of particular interest will be found
under the beading of "Cellulose and Cellulose
Products.”

There are interesiing chapiers covering the elec:
tro.chemic products, such as the manutacture of
chlerin, caustic soda, aluminium, grafte, etc., as
also cbapters on Colloids and Synthetre Chemistry.

LABORATORY MANUAL OF INorGANIC CHEM-
1sTRY FOR CoLrLeges. By Dr. Lyman C.
Newell of Johns Hopkins. Cloth covers;
size 5x715 inches; 240 pages; illustrated.
Price, $0.64 net. Publisht by D. C. Heath
& Company, New York.

This manval is to be used to accompany any
standard text-book in Chemistry and particularly
the autbor’s work entitled A Course in Inorganic

emistry for Colleges.” It can be commended as
being well edited, and the illustrations of apparatus.
etc.. have been carefully considered. i

¢ subject matters themselves are quite com-
plete, bur the attitude of the author, takem par-
licularl{‘ in the questions asked, are not conducive
to the best kind of thinking.

However, this appears to be a very wvaluable
liftle text-book for the laboratory, as its form is
such that it is unnecessary for the student to do
any re-reading, while it is sufficiently full to cover
all preliminary work neeessary. The field that it
covers is quite large, but not so great as to make
it appear a brief of larger treatises of the same
type,

THE NATURE oF MATTER AND ELEcCTRICITY.
By Comstock and Troland. Cloth cov-
ers; size 514 x 8 inches; 203 pages, illus-
trated. Generously supplied with tables
and references. Price, $2.00 net. Pub-
lisht by D. Van Nostrand Company, New
York City. 1917,

_This book purposes to be an outline of modern
views on the naturc of matter and electricity. In
reality it is an attempt to popularize these modern
ideas, with the usual result that it is neither scien-
tific or popular. It is too bad that a man like
Serviss could not be ealled in to really popularize
such important subjects which no doubt are of con-
siderable interest to the scientific laity. Particu-
larly the amalogies are not very good, and unless
an analogy hbelps to very clearly illustrate the
pouin;, it i3 very often better to stick to the idea
nself.

The book can be recommended for one tbing.
that tbe references from which the different chap.
ters have been taken have not been omitted and
these would be of considerable belp to the student
or to the scientist who would want a convenient
source of reference on the several subjects touched
oo in this volume.

X-Ravs. By G. W. C. Kaye, M.A,, D.Sc.
Cloth covers; size 5% x 8% inches; 285
pages, illustrated. Price, $3.00. Publisht
by Longmans, Green & Co., of New York
and London.

Dr. Kaye's second edition of X-Rays is a book
to be commended to any one interested in this
absorbing subject. Not alone are the X-Rays
treated on, but the book covers the phenomena
of a Discbarge Tube, Cathode Rays, Positive Rays,
and_some very complete data on the construction
of X-Ray Tubes, It is a pleasure to know that
the scholar of J. J. Thompsoa has remembered
his saying ;hal. “When measurement commences
science begins,’” and the reader will find that
nearly every subject bandled by Dr, Kaye earries
with it data relative 10 measurement, making for
a very clear understanding, even tho the reader
may not be interested from that exact viewpoint.

This book is a good example of the possibilities
of interwecaving personalities with scientific data,
and thruout this volume the personal touch is very
evident,

It is a book, not only for the scientist and
physicist who is interested in this subject, but also
for a great sumber of professional meno who are
using or are in direct contact with this field,

The Appendix is well indexed and cenotains some
very valuahle tables and data.

It can be well rccommended as the best book in
the English language on the subject of X-Rays.
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(Continued from page 451)
Radiutm deposit is 26 minutes; for Actini-
um dcposit—34 minutes and for Thorium
deposit—10.5 hours,

The active deposits, when heated on a

7

—
Showlng the Separation of the Three Entirely

Different Types of Radlum Emanatlon Rays
In a Strong Magnetic Fleid.

platinum wire or dish, volatilize before
white heat and are redeposited on the cool-
er bodies in the neighborhood. Rutherford
also demonstrated that induced activity
could be concentrated on the negative elec-

79 2

Aetivily

Tirme 17 20y

@

Decay Curve for Radium Emanation.

trode in a strong electric field, indicating
that the radioactive carriers have a posi-
tive charge. The distribution of the active
deposit in a gas at low pressures has been
investigated by Makower and Russ.
—Photos courtesy of “Radium L't'd”
(To be concluded)
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Magnetic Deflection of Rays.
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Relative Penetrablilty of Radlum Emanation
Rays.
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50 a Month

——mem _The master-
piece of watch
manafacture—adjust-

ed tn the pecond, povitions, tem-
perotore and isochionism. En-
¢ascd at factory into Your ehoice
of the cXpUIsIto GEW wateh cases.

21 Jewel
oo, Burlington

The great Borlington Watch gent on sunple regoest.
Pay at rate of §2.50 a maonth, Yoo get the watch at
thesame price even the wholesale jeweler mbst pay.
Write Today for Free Watch Book

See handsome color illustrations of n!l the newest
designa in watches 1hat you have to ehoose from.
Yoor name opd addiecs on a posteard iz enough,
Get thia offer while it tasta. Write today,

Burlinzton Warch Co. Devr. 244% 19th & Marshall Bivd. (hicaro
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(457 ILLUSTRATIONS

ELECTRICITY!

HERE’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, 10
be your memory for tables, rules,
formulas and other Electrical and
Mechanical facts thal some people try
to carry in their heads—and fail.

With this "'Little Giant'' I. C. 8. Elec-
trical Engineer's Handhook in your
pocket, tool chest, on your work
hench,drawingtable ordesk, an hour
or a day need not be lost "digyring
up’ some forrolten rule. some unfamiliar fact;
you’'ll just turn to the very complete index and
get it "in a jiffy.”’ Just a few of the subjecls
treated are:

Electricity and Magnetism; Electrical Symbols ;
Batteries; Circuits; Magnets; Direct and Al-
ternating Currents; Dynamos and Motors;
Belts: Shafting; Electroplating; Electrical
Measurements: Meters: Arc and Incandes
cent Lamps; Mercury Arc Rectifiers: Trans-
formers: Insnlation; Electric Cars; Single and
. Multiple.Unit Control; Traasmissioa; Rail
Welding; Tablesof Wires—Sizes. Capacities,
etc,,— Mathematical Rules, Formulas. Sym-
bois: Tables of Constants, Equivalents, Roots,
Powers. Reciprocals, Areas. Weights and
Measures; Chemistry; Properties of Metals;
Principles of Mechanics: First Aid, ete.

The Eleetrical Engincer's Ifandbook is one of 2
I. C. 8. Handbooks covering 22 Technical, Scien-
tific and Commercial subjects, all ecrowded with
value. They have the eontents of a full-size book
condensed into pocket-size ready to go with yau
anywhere and be at your instant command.
They are substantially bound in cloth. red edres,
goldleaf stamping. printed from new, clear. read-
able type on frood quality hook paper. Thereis
an iltustration at every point where a picture
will heip. Hundreds of thousands have heen
sold on a money-back guarantee of satisfaction.

|

The regular price is $1.25, hut for n LIMITED
TIME voun can buy the ones you want, post-
paid. delivery guaranteed, for only 50 cents.

You Run No Risk! Money Bock if Deaired!

International Correspondence Schools
Box %3%9, Scranton. Pa.

- e e = = TLAR QUT HERE e o o - — - -

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 5359, SCRANTON, PA.

lenclose s for which send me posipaid the
Handbooks marked K, ul 50c. each, 1miay return any or all
gl get My money back within ten days ipom receipa:
Ad~eretiser's
NBusiness Maa's
HoOhkerper's
wirso. and Correspuudent’s
g Salesmen’s
) Window Trmmur's
I Conan Treatlle W arker s

I
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]

] Flecirical Eagineer's
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I Westinghouse Alr Arake
Civil Engincer's

| Coal Minte's

|
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| Concrere Fovincer's {Farmoer's
Buildinge 1 ades Poulorymsn's
Mumhers und Fittee's Muriner's
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‘Wireless Taught By Mail

:‘.‘ Youbdlay L.earnTheory, Code and Laws of Radio
.‘;‘ Communicationin Our Schoolor at Your Home

X 2

D, sutiate Ara

o
I

fitting you for positions dpaylng good salaries with wonderful
chance to travel the world over. It's the most interesting pro-

fession known and the demand for skilled operatorsis increasing.

Send stamp for catalog giving facts.
open Oct. 2nd.
NATIONAL RADIO SCHOOL, 14th& U Sts, N. W., Washingion, D.C.

WASHINGTON

Resident classes

Offers Special Advantages
far These Courses.

A=) EARN TELEGRAPH Y=l

" MORSE ANDWIRELESS=T__"—

—— ey
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TEACH YOURSELF

in half the usual time. at trifling cost, with the
wonderful Automatic Transmitter. THE OMNIGRAPH.
Sends unlitnited Morse or Continental messages, at
any speed, just as an expert operator would.

Adaopiad by U. S. Gov'l,

OMNIGRAPH MFG. CO.
39L Cortlandt St. New York

4 styles, Catalogue §.0e.

Backed by An Exceptional
Guarantee

Capacity

Quality Price

WE MANUFACTURE BATTERIES
FOR EACH MAKE OF AUTOMOBILE

N. Y.Depol—574 8th Ave., N. Y. City

PAUL M. MARKO & CO., Inc., 1191 Bediord Ave., Brooklyn, N. Y.
110-130 VOLTS

THIS 22%'3% MOTOR $7.50

Complete with emery, buffer, cord and plug.

This Racine Universal Motor at $7.50 represents

an unusual value in a motor that, attached to any

light socket, will operate all sorts small ma-

chinery, grind or sharpen tools and polish any-
thing, Guarantee certificate witli each motor. You

:il]"ISttbe satisfled. See your dealer today or write
irect,

0 S 304 South Dearborn Street
Racine Universal Motor Co. RV
Makers of Fans. Vacuum Cleaners, Vibraters and all kinds of moter

appliances.

See Your Dealer
or Write Direct

e REDTOP

Stove and Combination Cooker Complete

“ - The stove and combination eocoker, over thirty thousand
in use. A wonderfu)l stove on which you can toast. fry,
) beil, broil or cook. The cooker made of polished aluminum

with two compartments and cover.
food hot in the other.

Aluminum Combination cooker wilh stave......... $8.00
Stove Onfy ... ..iieinaninnncnnrancns $3.50 and $4.00

Cook in one and keep

.
Always specify voltage when ordering.
Libera! Discounts to dealers.
Send for descriptive literature

REDTOP ELECTRIC CO,, Inc.
8-10 West 19th Street New York City
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| NEW ITALIAN RADIO PLANT TO

|

1917

November,

BE BUILT ON NEW SYSTEM.

The Minister of Italian Marine is plan-
ning to establish shortly a powerful wire-
less station which will be constructed on

| a new system, radically different from that

adopted thus far by all the big European
companies, says a Rome dispatch. It is
hoped that by making a record in rapidity
of construction it will be possible to open
the new station soon.

THE CAUSE AND NATURE OF
MAGNETIC CURRENTS.

(Continued from page 455)

be moving in the same direction and will
re-enforce each other.* .

The formation of an electromagnet 1s
now easily and simply explained. As has
lieen seen, a wire bearing a current draws
the surrounding ether towards it from ali
sides. 1f the wire is coiled, the ether is
drawn toward the wire of the coil {from
both inside and outside. The supply of
ether outside the coil is practically unlim-
ited, but within the coil the supply is lim-
ited. Part of this ether, as seen in the ex-
periment with a wire bearing a current,
is repelled from the wire and part is drawn
along with the current in the wire and is
carried outside. The result is the forma-
tion within the coil of a more or less com-
plete ether-vacuum within the coil. Into
this ether-vacuum the surrounding ether
rushes just as air rushes into an air vacuum.

the currents rushing into the ether-
vacuum were not moving from both direc-
tions the point of greatest vacuum would
naturally be at the center of the inside of
the coil; but as these currents are coming
from both directions the result is a partial
compression, or, more properly less of an
ether-vacuum, at the center than at points
midway between the poles and the center.
Hence the greatest lateral “attraction™ or
pressure is a point between the center of
the coil and the poles. This has been shown
by preceding experiments to be exactly the
condition existing in a magnet. Currents
from the inside of the coil at the central
point, on account of a partial excess of
ether at this point, passing thru the wire
join currents from the outside meeting at
the external center of the coil form a
nentral or repulsive point which has already
been noted in the magmet and proven to
exist by the field of iron filings and the
photographic plate.

Attraction and repulston hardly need ex-
plaining. If two magnets or coils are placed
so that the north pole of one is over the
south pole of the other, the currents sur-
rounding each will be moving in the same
direction and will be in effect one continu-
ous current. This will produce an ether-
vacuum between the two, for both currents
are moving toward the poles of their re-
spective magnets tho in the same spiral
direction, a continuous spiral, and an ether-
vacuum 1s formed between them, just as an
ether-vacuum is formed in the coil, and the
two magnets or coils will be drawn together,
or rather forced together by the ether
rushing towards them from the opposite
poles. 1f one coil is now reversed and the
like poles of the magnets are brought to-
gether the currents surrounding will be
moving spirally in opposite directions, the
particles of -cther drawn in from the sur-

* Note. The difference betwecen the ugper and
the lower side of the needle is slight but even
this &5 sufficient to give a prefondcronce of force
on the lower side of the needle. In addition to
this 1t must be borne in mind that the currents
surrounding the needle extend to a considerable
distance from its surface and thus give o con.
siderably greoter preponderonce to the forces on
the under side. This preponderance of force on
the under side of the ncedle increases the tend.
ency of the currents on the under side of the
ncedle lo reenforee coch other and move in the
some direction and this s sufficient to produce
the result.

Tou benefit by mentioning “The Elcctrical Experimenter™ when writing to advertisers.
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This is our famons “Experumental

Electricity Course,” pronounced a
) masterpiece by those who know—160
solid pages—d00 illustrations—size of
book 53” x 9”,—printed on extra thin

paper—handsome stiff cloth cover.
Tells you ALL about electricity. THE book
for the layman and the “ecleetrical bug. ™
Made long and narrow TO FIT YOUR
POCKET. This book for over one year

sold for $1.00.
55°

a SHORT TIME
Take advantage of
this offer now, TODAY, it

Special for
ONLY.

won't last long. PREPAID
Experimenter Publishing Co.,  Book Dept.

231 FULTON ST.,
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excess of cther. in rapid motion in opposite
dircctions, secking to escape ‘und opposing
each othcr Ly their motion, will drive the
magnets apart. If two magnets are placed
side by side with opposite poles together,
the currents between them will be moving
in the same direction, producing a vacuum
and the two will be drawn together. If
like poles are placed side by side the cur
rents will be moving in opposite directions,
a condensation will be formed, and the
magnets will b repelled.

llere two experunents heretofore made
by others may le explained. These ex
periments re-enforce what has already been
sct out. Indeed, these experiments rightly
understood arc alone suthcient to prove
part of that which has been advanced; but
they have never been understood and have
never been so used.

A flexible, free wire bearing a currcat
coils itself abour a straight bar magnet,
coiling and uncoiling and recoiling as the
current is reversed. Here the currents of
cther drawn to the conductor simply force
the conductor to coil, uncoil, and recoil in
such a manner that the currents moving
toward the conductor are moving as nearly
as possible in the same direction as the
currents moving spirally about the magnet.

If a wire with its lower free and plunged
in mercury be suspended over the north
pole of a bar magnet and a current of elec-
tricity be past downward the wire will re-
volve clock-wise about the magnet. This
is not a contradiction but an additionai
proof. As seen in Figure 10, the ether
currents moving toward and along the wire
will be drawn mward by the currents ro-
tating about the poles of the magnet. This
will aid in producing a greater ether pres-
sure inside the circle described by the end
of the wire, and the wire will be forced
outward. Moreover, the currents on the
side of the wire on which the spirals are
approaching will not reach the wire but a
partial ether-vacuum will be formed in
advance of the wire while the currents
drawn in on the other side of the wire will
form a condensation. Thus the wire will
move away from the condensation and
toward the partial vacuum and the wire will
rotate clock-wise—contrary to the motion
of the currents about the pole of the mag-
net and contraryv to the motion of the sev-
eral iron articles shown in the previous
experiment.

THE ELECTRICAL EXPERIMENTER

Having proven the old theories of mag- |

netism to be absolutely false, there is no
reason why we should not point out their
absurdities. It is desired especially to call
attention to and emphasize these absurdi-
ties, because the fact that these absurdities
were recognized by even the immature stu-
dents of physics, started this investigation
in the first place, and because there are other
absurdities which we shall meet later; and
if philosophy has promulgated and upheld
absurdities in one case, it wmay well have
done so in other instances. It will be well
to remember this fact.

As to these absurdities. In the very na-
ture of matter, molecules are spherical. (A
little thought along the lines of well known
laws of matter will show this. I do not
care to take it up here, but I will discuss
it with anyone who desires to do so.)
Spheres are the most difficult of all shapes
to permanently magnetize. It is almost
impossible to secure definite and perma-
nent poles in a perfect sphere. Hence, it
would be difficult to conceive of molecules
as magnetized sufficiently so that they could
be arranged pole to pole. as the old theories
supposed to be done in producing magnets,
and equally difficult to so arrange them as
to produce an appreciable attraction.

According to the motecular theory, every
molccule is in rapid motion and this motion
is increased by raising the temperature. To
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magnctize iron. therefore, would be to low-
er its temperature by checking the vibra-
tions of the molecules, while in reality the
temperature is raised during the process of
producing an clectromagnet. If the molec
ular theory is true, to so change and check
the molecules, conceiving it to be possible,
would be to disintegrate the substance.

In the theory of the molecular arrange
ment of magnets it is asserted that mag-
nets are surrounded by “lines of force,”
‘line of tension,” “mere lines of direction,”
‘imaginary lines, like lines of latitude and
longitude,” not themselves in motion but
:apable of producing motion. This is con-

trary to the laws of work and the laws of
conservation of energy. Motion and work
can only be produced by motion. Potential
energy must be changed to kinetic energy
before motion can be produced or work
done.

In all theories on magnetism it is as-
sumed that there are lines of force that
move without motion—or is it “emerge'
without motion—from the north pole and
“pass to" the sonth pole—and yet without
motion—moving from the north to the
south pole, yet without motion, being onlv
“lines of tension or direction.” Here, too.
we have lines of force moving or assing,
and yet not moving, in only one direction
but exerting equal force in both directions
and doing equal work in both directions.
for both poles “attract” equally. Was a
more confusing and illogical conglomera-
tion ever put out in the name of science?
This is contrary to all laws of force. It is
worse than the wheels within wheels and
cycles within cycles of the old astronomical
theories.

In the theories of magnetic induction it
is assumed that the induced current is pro-
duced by cutting lines of force passing.
or existing, between the north pole and the
south pole as between the poles of a “U™-
magnet, the lines always passing or “exist-
ing,” from the north pole to the south
pole. As a fact, the result is produced by
thrusting either pole of a straight magnet
into a coil or withdrawing it therefrom
Therefore, if the lines pass, or exist, from
the north pole. when the cotl is thrust down
upon this pole it is moving in the same
direction as the lines, when it is withdrawn
it is moving against them. Similarly, when
the coil is thrust over the south pole it is
moving against the lines and when it is
withdrawn it 15 moving with them. That
currents are produced in both of these
cases is self-contradictory, for in two cases
the coil is working against the lines and in
two cases with the supposed lines. There-
fore, opposite causes are producing the
same result. It is not a sufficient answer
to say that the direction of the current is
changed, for the reason that for hali of
the time the coil is moving with the sup-
posed lines and half of the time against
them, and in all cases work must be done
against force to produce a reaction.

In the theory of magnetism, when the
molecules are so arranged as to produce
a magnet. the north poles of all molecules
are in one direction and ail south poles of
molecnles are pointing in the opposite di-
rection.

Each molecule is then exerting force in
the same direction, 1. ¢, a molecule at the
north pole of the magnet exerts force upon
the one next to it in the direction of the
south pole of the magmet, and <o on to
the final mclecule at the south pole; and
the molecule at the south pole of the mag-
net in the same line is exerting force on
a molecule next to it in the direction of
the north pole, and so on to the original
molecule at the north pole of the magnet.
Meanwhile, the molecule at the north pole
is attracting iron and the molecule at the
south pole is attractineg iron. To a certain
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extent, at least, this is the thought, as of
old, of a man pulling himself over a wall
by his boot straps. [t sets at naught the
laws of action and reaction. According to
this, too, the ideal magnet would be a disk

the thickness of two molecules, for here |

there would be no waste cnergy. The in-
termediate molecules are, in the theoretical
magnet, merely holding together, or rightly
aligned, the molecules at the poles. This is
contrary to known facts. Besides, tlie thin
disk composed of two layers of molecules,
ii such a thing were possible, is the most
difficult of all forms to magnetize. Xore-
over, a chain is no stronger than its sepa-
rate links. The wholc strength of the
theoretical magnet, then, is represented by
the strength of the molecules on the face
of the cross-section of its poles. That is,
a thin layer of tiny molecules, so small
as to be invisible under the most powerful
microscope, are capable by some mystic
power within themselves, of lifting pounds
and tons of weight. This is an cxplanation
that does not in any sense explain,

A solenoid is a magnet. Place an iron
core within it and it becomes a stronger
clectromagnet. According to the molecular
arrangement theory, billions of molecules
must be changed from their normal posi-
tion, and the action must be upon billions
more molecules than there are in the effec-
tive molecules at the poles of the magnet.
All of this is waste cnergy. Yet this enor-
mous waste of energy makes the magnet
stronger. This is contrary to the laws of
energy.

As stated above, a great amount of
energy is exerted in arranging the mole-
cinles of an electromagnet.
molecules are thus arranged they are placed
opposite poles together and as they mutual-
Iy attract each other they will cling to-
cether. Yet if the core is soft iron the
moment the current in the coil 1s broken
some mysterious force overcomes the force
which arranged them pole to pole and the
force of the mutual attraction of these bil-
lions of molecules, they rearrange them-
selves contrary to all l[aws of magnets and
the iron ceases to be a magnet. This is
the height of absurdity.

Finally, an electromagnet is produced by
the passage of an electric current thru a
solenoid containing an iron core. Remove
this iron core and the solenoid is still a
magnet. But here there are no molecules
to be arranged pole to pole. for there are
no molecules present, and the whole theory
of the molecular arrangement of magnets
fallx to the ground.

FiNis.

ACTION AT A DISTANCE AS EXHIB-
ITED IN SELENIUM CRYSTALS,

(Continued from page 459)
transmitted much in the same way that a
sog:ud wave is transmitted along a stecl
rail,

I{owever we do not know that the light
can produce a vibration of the molecules.
Eacli molecule of selenium has at least onc
¢lectron looscly attached to it. This electron
probably has a definite location with regard
to the center of the molecule, when it is not
disturbed. 1f so there must he a space
Iattice of clectrons in the selenium crystal
exactly corresponding to the space lattice
of the molecules shown in Fig. 4. Since
light is an clectromagnetic phenomenon we
can well understand how the electrons in
the space lattice could be set in vibration
and further how these clectrons by clec-
trostatic repulsion would sct neighboring
planes of electrons in vibration, When the
clectrons are in vibration they arc nore
eastly removed from their cquilibrium posi-
tions in the molecules by a voltage across
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CLAIM ELECTRICITY PREVENTS
INSANITY.

Electricity as a palliative or even a pre-
ventive of insanity in its early stages is
receiving serious attention in scientific
circles, according to reports made before
the annual convention of the American
Electro Therapeutic Association.

1t was said in discussion that cxperts
who are spccializing in electro-therapy
have achieved remarkahle results in the
cure of melancholia and insomnia and the
restoration of normal mental activitics.

Most important results have bheen at-
tained in the treatment of melancholia and
other cercbral “disorders™ thrn the use of
galvanic currents. Results, almost, if not
quite as encouraging, have heen procured
by Philadelphians in the correction af de.
fects of thie vision Ly clectricity after ¢ve
experts had pronounced cases to he hope
less.

Dr. Alfred T. Livingston, of Jamestown,

Y. warned the clectro-therapy spe-
cialists against extreme currents, declaring

wwWw americanradiohistorv com

his best results had been obtained thru
applying the eciectrode to thc base of the
nerve centers of the brain.

100,000 MORE FOR SIGNAL CORPS.

To fill the Army Signal Corps, the War
Department may decide to draft an ad
ditional 100.000 men. The signal service
has asked for a decision on the method to
pursue in filling up gaps. existing in the
aviation and telegraph branches. and the
general staff is expected to answer in a
few days

The Draft Law permits the flling of
units which are now bhelow strength, hut
it is held that an added 100.000 instead
of any of the 687.000 of the original draft
would be necessary for the Signal Corps.

Men who join the aviation section will
have a chance to train either in American
schools or in England, France or Italy.

England. it is learned, has establisht
fiying school in Egypt. which is used
chietyv hy the Canadian corps
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the crystal. Thus light increases the con-
ductivity of selenium by lowering the
stability of the electrons in the crystal
structure and these electrons may com-
municate their state of unrest to neighbor-
ing electrons in an almost human fashion.
But if this be the explanation, this new
property of matter continues to be about as
much of a mystery as any other action at
a distance,

EXPERIMENTAL PHYSICS.
(Continued from page 460)

passes ontside of cardboard BC. Seeing
the bull’s-eye X with one eye and the sight
with the other eye, 1. ¢, seeing both the
bull’s-eye and the sight, he has only to line
up his sight to the bull’s-eye, pull the trig-
ger, withont flinching, and the bull’s-eye is
hit right in the middle, thus performing the
impossible (?). Mecasuring the angle
EX-“¢” one can readily determine just how
small BC must be, and for those unfamiliar
with geometry, the correct size may be
found by trial, beginning with a small piece
and gradually incrcasing the size of the
cardboard until the largest is found ({the
larger the cardboard the more marvelous
appears the feat). Evervone owning an
air rifle, Boy Scout rifle or other fire-arm
should perform this trick and learn to
mystify  his friends by his marvelous
skill?? 1

Cut a small picce of clear glass (pre-
ferably plate glass) so that two of its sides
are parallel {(MN and OP in Figure #).
Place the glass on paper and draw line AB
up to the side OP not meeting perpendicu-
lar. \With eve close 1o the table look across
MN until the eye is in line with AB. Draw
the line from the eye to MN which appears
to coincide with AB if produced. Call it
CD. On looking up you will be surprised
to find that instead of being in line AB, 1, ¢,
EF, it will be some distance away from EF
and hence not in the prolongation of AB
at all. Remove the glass and draw CB.
Our line ABCD, represents the path over
which the light in the direction of AB
traveled. \Ve notice, therefore, that when
the ray of light reached the glass at side
OP it bent (was refracted; see Lesson 8)
toward the perpendicular XY, while on
passing out from the glass at MN it bent
away from the perpendicular \WZ. The law
is stated—"Light passing from a lighter to
a denser meduan is retarded in speed and
bends toward the perpendicular; hight pass-
ing from a denser to a lighter medinm in-
creases in speed and bends away from the
perpendicudar.” It is upon this law that the
use of all lenses and optical instruments
employing lenses dcpends; hence its im-
portance cannot be overemphasized.

There are two kinds of lenses, conwvex
and concave. In Fig. 45, lenses number
1. 2, and 3 are convex:; 4, 5, and 6 are con-
cave. Convex lenses curve outward, where-
as concave lenses curve inward. There are
three types of comvex (I) double, (2)
plano. (3) concavo and three types of con-
cave lenscs (4) plano, (5) double, (6)
convexo. The action of the double convex
and double coucave lenses is tvpical of
their tespective types and only those two
will be comnsidcred in what follows. It
should be noticed that all canver lenses are
thicker at the middle than any ather place,
while all cancavec lenses are thicker at the
ends. Also because of the above stated law
of refraction, light bends around the thicker
part of the lens. The sun’s rays and other
rays coming from a great distance are con-
sidered to be parallel. In Fig. 46 we sce
that when parallel light passes thru a con-
vex lens (A) the rays bend toward each
other (converge) and meet at a point F.
This point is called the focus of the lens,
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and ilie distunce of this pomt from the
center o1 the lens is called the focal lengti.
In the case of the concave lens, Fig. 46
(B), we see that the rays bend away 1rom
each other (diverge) and hence appear to
come from the point F, on the same side of
the lens a< the parallel light. This point
18 also called the focus and its distance
from the center is called the focal lengtin.
EXPERIMENT 54—

Altho the focal length of a lens is one
of its most important properties, it is the
easiest to determine experimentally, The
best method of finding the focal length of
a convex lens is to place a sheet of paper
on the ground and holding the lens in the
hand move the hand slowly up and down
until the image of the Sun is sharply seen
on the paper. Measnre the distance from
the lens to the spot (Sun’s image) and add
to it salf the thickness of the lens. In the
case of a concave iens the procedure is
slightly different. The image of the Sun
being on the same side as the Sun cannot
be caught on a screen, since the screen
would not permit the rays to pass thru.
{Also the image is not a real one, since the
rays do not actually come from F in Fig.
46-B, but only eppear to come from there).
However, holding the lens in front of the
right eye a small image of the Sun will he
seen thru the lens at the point F, (Fig. 47)
Looking at the tip of a pencil held in the
left hand, move the hand until with the left
cye the pencil tip is seen to be out from the
lens the same distance as the image of the
Sun is seen to be with the right eye. Havee
your partner measure the distance from
the lens to the pencil tip and add helf or
the thickness of the lens and you have the
focal length.

In the case of a camera we have simply
to point it at the Sun. get a clear image
on the ground glass and measure the dis-
tance. \When two or more lenses are used
in combination, the procedure is the same
as for a single lens. In all these experi-
ments a distant tree or window or chimney.
or other object may be used instead of the
Sun. but the writer prefers to nse the Sun
since it brings back the days when the focal
iength was found by him in school using
the neck of the boy seated in front of him
as the screen. \When the boy began 10
fidget and scratch his neck, the writer knew
that the lens was a focal distance away
from the neck but then his interest stopt
when the neck began to burn. Now we are
intcrested in actually measuring the focal
length. The question arises. “why measure
the focal length, what good is it when you
have it?" Just this:—The magnifyving
power of a lens is equal to 10 divided by the
focal length. (Measured in inches.) The
magnifying powrer of a telescope is cqual
to the focal length of the objective lens
dviiided by the eyepicce lens. The magnify-
ing power of the opera or ficld glass is also
the focal length of the objective divided by
the focal length of the eyepiece. Tlhe
magnifying power of a compound micro-
scopc Is equul to ten times the length of the
tube divided by the product of the facal
lengihs of the objective and evepiece. From
these and many other considerations the
importance of knowing the focal length of
a lens is apparent.

The readers should as exercises measure
the focal lengths of lens available and com-
putc the various magnifying powers accord-
ing to the laws just stated. This subject
of light is very fascimating and will be
continuned in the next lesson which will
treat of “Photography.” The writer sin-
cerely trusts that interest is aroused in the
reader and that the reader will consult the
standard text-books for further information
on the subject.

(To be cantinued)
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In this Department we publish such
particularly to those who are in doubt

are publisht here for the benefit of
portance, we make it a rule not to
far as it i1s possible to do so.

Should advice be desired
question.
sheet should be written on.

THE ELECTRICAL EXPERIMENTER

as to certain Patent Phases.

addrest to “Patent Advico” cannot be answered by mail free of charge.
all readers. !
divulge details, in order to protect the inventor as

by mail a nominal charge of $1.00 is made for each
Sketches and descriptions must be clear and explicit.

GERNSBACK

matter as is of interest to inventors and
Regular inquiries
Such inquiries

If the idea is thought to be of im-

IANCASTER¢4¢'& ALLVINE]

255 OURAY BLD'G, WASHINGTON, D, C.

Don't Lose Your Rights

Only one side of

We publish forms called “Evidence of Con-

ELECTRIC BULB.

(170.) Thomas Sheehan of Duluth,
Minn., has invented a novel electric bulb;
the principle idea being to do away with
the glass tip in a certain manner, so that
it cannot be broken off easily. In other
words it will not project as in the present
style lamps. He wishes to know if this
idea is patentable.

A. This is indeed a very good idea—as
simple as it is good. We do not see any
reason, technically speaking, why the bulb
could not be made in the manner described
by our correspondent, but as a precantion-
ary measure, we would advise our corre-
spondent to get in touch with a patent
attorney to make search in the patent office
at once.

MUFFLED BELL.

(177.) Paul B. Eaton of Baltimore,
Md., has been reading about the bell
softener which has been discust quite a
number of times in these columns, his idea
being to use an ordinary clock-maker's
cathedral gong: i.e., a wire gong. This is
usually made of one piece of spiral steel,
and the sound given off by this gong is
quite pleasing. He wishes to know if a
patent can be obtained on this device.

The editor of these columns bhas
been using a device of this kind for some
ten years, and there is one in our office
which has beeny there for quite a while.
There is nothing new contained in the
application of a bell clapper striking the
cathedral gong. No patent could be ob-
1ained on this.

TELL-TALE WATER GAGE.

(178.) Mr. John Murphy of Halifax, N.

S., submits to us information about water |

gage or tell-tale. The idea being to treat
the water gage in such a manner that when
the water in the boiler is too low or too
high instead of using it or inspecting it, an
alarin bell will ring and will continue to
ring until the condition is remedied.

Qur correspondent wants to know
such a thing is practical and if it can
patented. Also if there exists a deinand
for this device.

A. While there are several devices of
this kind on the market. without knowing
what the idea consists of it is quite impos-
sible to tell whether it is patentablc or not.
Our advice is to get in touch with a patent
attorney.

SELENIUM CELL DEVICE.

(179.) Robert Knowles of Toronto,
Can., has submitted a rather complicated
device whereby a gas jet cannot be lit
without introducing a hghted match thru
a certain opening, which in turn causes
sclenitm to act on a relay, the latter open-
ing the gas flow.

A. While this idea is very mgenuous,

| ception'’ by which you can establish your rights |
before sendink the invention to anyone. 1t is your
best protection. We issue up-to-date bulletins of
improvements wanted: aid inventors to promote
their rights: render reliable opinions fiee of charge
and secure valusble patents and trade-marks on
reascnable terms. Personal service assured by our
Service Guarantee Contract. References:
2nd National Bank. Washington, The John P
Roth Packing Co., Cincinnati.

SIMPLY MAIL COUPON
LAKCASTER & ALLWINE, 255 Qarsy Bldg.»Weshingles. D.C.
Send me free book "inventions—Patenting and
Promoting.” Bulletins of Improvements Wanted

and blank form *"Evidence of Conception.’

and while we have no doubt that a patent
can be obtained upon the device, we do not
think the idea is very practical; at best
there wonld be only a very limited market
for the device.

AMPLIFIER. ‘
(180.) Clyde Fitch, Pittsfield, Mass., has
invented an amplifier which is supposed to
work by exciting the field of a small alter-
nator. Several other points of information
are given as to how this amplifier could be
made to work.

Name
Address

JA. It is impossible to state whether a de-
vice of this kind will work without trying
it out. If our correspondent has faith

STROMBERG - CARLSON
RADIO HEAD SET

Stromberg - Carison Telephone Mig.
Rochester, N. Y,

$8.25

enough in the idea. we advise having a |
model built for testing purposes.

Co.
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seription of sour ventlon, end we will give 3 FREE
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OF FER Victor J. Evans.

OBTAINING ASSISTANCE FOR INVENTORS—Our certificate is of great as-
sistance to inventors who require financial aid to obtain patents

OUR FIVE BOOKS MAILED FREE

tSee Coupon Brlow)

to any address. Send for these books—the finest publications ¢ver tssued for free distribution.
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ERE is a little battery that will be highly welcomed by every experimenter all

over the country. It is the first low priced, as well as fool-proof chromic acid
battery on the market. It is a little wonder, and for the small price we ask for it, it
stands unmatched.

Now, we do not wish to mislead you, so we’'ll tell you at the start what this battery
WILL NOT do. It will NOT charge storage cells, it will NOT run a large motor for
hours, it will NOT run a big spark coil. It is NOT a very big battery.

BUT it is an ideal battery for electrical experimental work where a very powerful
current is not required. This battery will light a 2 volt lamp for several hours on one
charge; it will run a small toy motor surprisingly well; it will do small electroplating
work; it is ideal for testing work; it gives a fairly steady curreant, and as the zinc
electrode ¢can be pulled clear of the electrolyte, no materials are used when battery
stands idle.

Only best materials go into tbe making of tbis battery. Best Amalgam Zinc ouly is used, as well as a
highly porous carbon to ensure a steadier current. Handy blnding posts are used. We furnish enough
chbromic salts tor 4 cbarges. Full direction for operation and care of battery are included. FEach battery
tests 2 volts and 10 amperes wben set up fresb. Not over 2 amperes should be drawn from battery continu-
ously. By using six or eight of these batteries, a great mapy experimeats can be performed. No solution
can run out of tbis battery if upset by accident. This makes it an ideal pertahble battery. such as for
operating a bicycle lamp, ot as othet portable lamp, where a powerful light is s10t required, for boy scouts’
fleld telegraph work, operatlog telegraph outfits, etc., ete. Size over all §s 5"x2°. .\hlpplng wel;.ht 1 lb
Na. 999 Student's Chromic Plubge Battery.. ... .. ... SNBSS N $O

-

‘ELecTRO ™

is not a vy, but a practical, honestly built

now,

rubber knob.

with set, but no batteries. Outfit works on 2

The “Electro Telegraph”

TELEGRAPH |
= |

but works llke the big commerclal lustruments. By studving the code for 30 days
you can become a first-class telegraph operator,
Outfit consists of TWO complete telegraph instruments each measurlng 3% x
2% x 2%. All metal parts are bigbly mickel plated, including key lever.
Telegraph Code Chart, telegraph hlanks and connecting wire comes

BOYS'

Here Are the Stars

$1.25

and Stripes in All
Their Glory.
Be the first

ane Iln your
town to wear
this patrlotic
emblem.Think
of it; An
electricallyil-
lumloated
b o u tonniére
worn in the
lapel bole of
your coat.
It 1luminates
our Natlonal
P Flag In the
original col-
ors with a
brilllant
electric iight.
Just linsert
Flag in buttonhole ot your
cont, put RAashlight ecase In
vest or coat pocket and every
time you press the button. the
flag in your button-hole
flashes up with a beautiful
color effect. .
llluminated flag, cord and
.‘,""9""3 b: connected to any
2 ce ash-
eht) oorreroier.r... 60€
(Postage 10 cents.)

telegrapb outfit, which not only sounds
Sneb operators are ip big demand
Note bard

dry cells (one cell for each m;lmment)
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'EXPERIMENTERS!

Student’s Chromic Plunge Battery

The “Electro” Is the ONLY Outfit that works both ways, each station can cali; Mlluminated flag, flashlight
switches, no extras. Nothing to get out of order. Guarauteed to please You or case and battery, cord and
money back. $1 5 plug. complete as per lllustra.
Price Comnlete as illustrated ......._................oceeiiiii.,. postage 15¢,

At all good dealers and department stores,

express collect. IMMEDIATE SHIPMENTS

If your dealer cannot supply you send
ug $1.00 for outfit and add malling cbarges for two pounds,

otberwise we ship

tion, $I.l0:
DEALERS: Write for our
proposition today.

IMMEDIATE SHIPMENTS

“The Livest Catalog in America”

Our big, new electrical cyclopedla No. 19 s
walting for you. Peositively the most complete
Wireless and electrlical catalog Iln print teday.
228 Big Pages, 600 lllustrations, 500 instru-
ments and apparatus, ete. Big *Treatise on
Wirelesa Telegraphy.” 20 FREE coupons for
our 160-page FREE Wireless Course ln 20 les-
sons. FREE Cyclopedia No. 19 measures Tx3% ",
Welght % 1b. Beautiful stif covers.

**The Livest Catalog in America’’

Now before you tumn this page wrlle your pname and
address on marRin below. cul of tear out. enclose 6 cts.
stemps 1o corer mall charges, and the Cyclopedia is
yours by return mail,

THE ELECTRO IMPORTING CO.
231 Fulton Street New York City

Electro Importing Company
231 Futton St., New York City

1 enclose herewith & cents In stamps or coln for .
which please send me your latest Cyclopedia Catalog [
No. 19 containlng 228 psges, 600 illustrations and @
diagrams lncludlnx Trunne on Wireless Telegraphy,
complele list of all U. S WWirelesa Call Letters, and 20
coupons for your lGn page Frce Wireless Course In 20 [
lessons.

NAME . n
ADDRESS [ |
STATE 0 '

“Eleciro” Pony Receiver
Our Pony recelser s

without doubt tbe best arti-

cle for the money to-day.

Points of superiority:
Hard rubber composition
ahell beautlfully polished,
Powerful permanent steel
magnet, soft iron core, fibre
col] beads. very thin dlapb-
ragm, brass posts inside.
Hanger can be unscrewed
and recelver will then fit
our Ne. AX8077 beadbands.

SOME USES.—

For all telepbone work.
Algo for making tbe small
testlng outfits for repair
men in circuit with only one dry cell or flagsh-
light battery. It can also be uscd for wireless
though Its low resistance wom‘t permit of such
good results as a higher resistauce phone.

This recelver 15 slngle pole; 2% x 1% inches;
wzt. 4 oz.; resistaoce, 75 ohms.

IF TWO OF THESE RECEIVERS ARE USED.
IT IS POSSIBLE TO SPEAK AT A DISTANCE
OF 150 FEET WITHOUT USING BATTERIES.
ONE WIRE BEING SUFFICIENT IF GROUND
IS USED. No. EKI024 [I'ony Recelver, 500
TS5 ONMSEers- e -ioloeice oioion ol TR oo - Juels

IMMEDIATE SHIPMENTS

You benefit by mentioning “The Electrical Expersmenter’

when uviting to advertisers.
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WIRELESS

The Government and Merchant
Marine need thousands of trained
operators now, the demand far ex-
cceding the supply. Men arc needed
urgently for_ the Naval Reserve, |
Aviation & Signal Corps, Marconi
Co., etc.

Picl your rating before you are

drafted.
.Spcual short code conrses, iday or kEve- 1
ning, for Government Service. Students |
from all over the ¢nuntry. Send in your
enrollment today. Classes now forming. |

The Eostern
by the

Rodio Institute is cndorsed
U. S. Government & Marconi Co.

EASTERN RADIO INSTITUTE

899B Boylston St.

Boston, Mass.

Do Your Bit

as a

Radio Operator

Urgent demand in both Government ser-
vice and Merchant Marine. Special arrange-
ment for men cntering Signal Corps. Naval
Reserve, and other branches of Government
service, Opportunities for short courses of
intensive training.

. Theory, Code and Laws taught by expert
tnstructors,
{ Complete Commercial Instollotions,
Employment Burcon. Dornitories.
Send for cotalogue.

Y. M. C. A, RADIO SCHOOL

145 Eaet 86th Street New York, N. Y.

EVERY INVENTOR

gshould have Lhim book, TPATENTS AND |
PATENT POSSIBILITIES.™ It ls cbock-
full of ldeas asod prectical sdrice, talllog |
what o Invent and wbere to sel)l.  Write
tor your copy today. IT IS FREB.
1 bevo requesta for pstents upon sotind
| inventlons of all kinds. Can You help sub-
ply the demand? i
My service is Indlvidual, prempt and eficlent
| €14 years experianca), Every elbeﬁ:nl s em-
| ployed 10 recure palcats AL least Poseible cont,

H.S. HILL, 804 Mclachleo Bidg., Washiagioa, D.C.

Bufld @ Model of this Curtiss Milt
tary Tractor used £n the [, 8, Army

Build A ¥

ol

Model War Zeroplane !

1t'3 onay! With "“(DEAL'* Accnrats Scale Drawings and
Inntructions you can build @ 5-foot Mode] Aereplane that jooka
Nko m rval one and that will rine from the groand by its own
power and fly 68 1 100 feet, 1t's great suvmer sport, and you
can lrarn n lot 8bout Acroniance and how they f1y. Sond for
the Drawinks and Inabructions for tha one veo want to build.

2 5 c Wright Biplane

| Cartiss Hydroplare
HNicuport Monoplane EACT Cartss Flying Boal
Taube Maouplaoe 18 for $1.76) Cecil Peoli Racer
“IDEAL Aeroplanc Construction Qutfits,
containink oll Pasin and materinl needed to
Lulld _thvso Aeroplanea, n7o eoid by Leadine
Tn{, Sportink Goods und Dvpartment Storea.
Ak your dealer for 'IDEAL®T Aoroplase
Conntruction Outhita,

Send 5¢ For This Catalogue

Tells aliout Model Aeroplan @ nnd what you
need to build them with. @8 paygea of wasful
Informativn=—s«nd 6 conts fu) I\ NEBLawny,
IDEAL AFROPLANE & SUPPLY CO,,
76.82 west Broadway, New York

Cantiss Miltary Sractor
Bleriot Monoplane

MISTOOK FAN FOR
WIRELESS.

A large clectric fan on top of the New
York Edison Company building at Fifty-
third street and Sixth avenue, New York
City, was taken for a German wireless ap-
paratus by a passing citizen, and the po-
lice department was notified.

The man saw sparks coming from the
fan, which is used to ventilate the build-
ing, and told the police that Teuton spies
were sending messages. It would pay all
of us to study up a hit on radio and elec-
trical matters these days.

“SPY”

ELECTRICITY BEING USED TO
HASTEN CROPS.
(Contimied on page 439)

together with the periods of working are
important factors in the welfare of the
installation. The current expended at
Carnarvon is economical in working. The
current required at the primary terminals
amounts to 450-460 watts per acre per hour
(approximately only half a unit) . the rea-
son for the discrepancy is entirely atmos-
pheric, the energy required being greater in
proportion to the prevailing humidity to
make up for the sundry current loss. This
occurs on dull heavy days when mist or
heavy dew prevails. whereas on prevailing
dry periods the efficiency is uniform.

At Carparvon the apparatus is fixt
permanently in a small shed, and is con-
nected to the main cable which supplies
electric light for the residence, the out-
buildings and farm. The initial voltage is

THE ELECTRICAL EXPERIMENTER

220 volts continuous current, and passes |

thru a controlling switchboard to the
intensifying apparatus. The chief feature
of the overhead wiring is the careful man-
ner observed in insulating the wires, which
are suspended over the respective garden
plots—a uniform height of 7 feet has been
adopted in order to allow freedom for the

garden staff to carry on the work of cul- |

tivation when the current is not in use.

Electroculture has past the back-gar-
den, amateur stage. It is now a Serious
proposition. But knowledge of its possi-
bilities and limitations is scanty. It falls
into place with other possibilities of de-
velopinent in plant industry, which will only
reach fruttion by the help of well-organ-
ized, large-scale research and experiment
supported hy public funds.

CHEMICAL ACTION OF STORAGE
BATTERIES.
(Continued on page 473)

If a battery is allowed to stand on open-
circuit after charging, the electromotive-
force falls in hfteen or twenty minutes to
the value corresponding to the density of
the acid. This is due to solution around the
plates becoming saturated with lead sul-
fate. On discharge, when the voltage has
fallen below the value corresponding to
the density of the acid, standing on open
circuit brings it back to normat value. In
this case the recovery, as it is termed, is
due to thie diffusion of tlie sulfuric acid
into the pores of the plate where it has be-
come exhausted.

If a charged cell is permitted to stand
idle, the density of the acid slowly de-
preciates, and the quantity of electricity
obtainable from it diminishes from day to
day. This is known as the self-discharge
of the battery, and for a cell in good con-
dition amounts to from one to two per cent
per day; if impurities are contained in the
acid, it sometimes will amount to 50 per

You benefit by mentioning “The Electrical Experimenter” tehen twriting to adzertisers.
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the only man who cantrols your
Nobody else can push you ahead.

There's
future.
Nobody else ¢can hold you back. DMoney,
position, power—the things you want—it’s up
to you to win them. And you can do it.

If you want a better job than the one you
have, there’s just one thing to do—get ready
for it. Don’t worry about opportunities.
Employers everywhere are Jooking for men
who can do things. Learn to do some one
thing better than others, and there’ll be plenty
of them looking for you.

And you can get ready—for any work you
choose—through the International Corre-
spondence Schools. You can do it at home,
in spare time, without Josing a day or a dallar
in your present occupation.

Your future depends on yourself. Srart to
build it today and let the [. C. S. help you.
Here's all we ask ; mark and mail this coupon.

—— e == TEAA OuT HEAL —== mmm e e— e

. INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 5361, SCRANTON, PA.
Explain, without obligating me, how 1 can qualily for
tne position, or In 1he subject. heture which 1 mark X.
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Electriclan

Electric Lighting
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"BED DEVIL' Combination Plier

7 Practical Tools in One
Screwdriver, Reamer, wWwire Cutter, Side Cutter. Wrench. Flat-nose and Gas PiPe Pliers. Made
of forged steel. tempered and tested. Scieatific handles. gun metal fimished. A highly useful ool
for the experimenter, mechanic aad householder. From dealers. or if net, send $1.30 for sample
T in plier style No. 700. Tool Ilteraturs an request.

SMITH & HEMENWAY CO., lnc 107 Colt Street, Irvington, N J
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Junior Deaf-Phone fo et Wi 9 & Complee

THE MICRUI'HO JUNIOR DEAF-PHONE Js a super-sensitive instroment which
:Ins hem[x de\el;med Itolmeet the dlemands tor a practical and efficient hearing
evice at an extremely low price. It is equal t v &
superior 1o pwst of them. P 4 SR S L0 it ri TR

The omfit cousists of One Super-Sensitive P L T T
Transmitter with cord conbector: Oae Super-
Sensitive Ear I'iece with small black cerd; One
Black Single Headband; Black Case and Two 4

Batteries. IMPROVED

Super-Sensitive Microphone Only $7.50 | \x\

This instramen? is offered at an extremely low y /1 /
rice. 10 3 eavellent for huilding your owo radio y
amphtler,  Can also be used 1 many experiments y [ ] 184
where a sensitive microphooe is required. I

NEW DETECTAGRAPH $15

Tlis detecting instrumeot of marveious sensitivity
can be used for detecting secret conversations. Out- 3
fit comsists of Sensitive ‘Transmmiter, 25 ft. Black ~r
Curd, lteceiver. Headband. Case and Battery

Seno los one Today and Couvince Yoursell DETECTAGRAPH $15
MICROPHO-DETECTOR COMPANY Gaston Boissonnault, President
26 Cortlandt St:, NEW YORK Makers of Super-Sensitlve Microphone Apparatus

PLUMBING AND HEATING 22T ——
SAVE 1-3 ve— .

—y TR

- a_?j.;‘j’ ] [ r)/@
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YOU CAN INSTALL YOUR OWN PLUMBING AT LOW COST
Get our Handy Man Book. Every home-owner needs it Shows new home improvements
and everything in guaranteed plumhing and heaung supplies exclusivels ai wholesale
prices. Any hands man can jostall with our free easy installing plaus and instructioas
with the help of our service.

CUT TO FIT HEATING PLANTS
Our 40 years’ experience enables vs to furnish heaung plants. CUT TG FIT. Dathroom
outfiis, et¢. with new. orizinal. easy installing features, combining quealits. ecoaoms,
sipplely md ease of instzllation.
Qur %500,000 plants hehiad our guarantee. WRITE TODAY

THE HARDIN-LAVIN CO., 40 Years at $341-5] Cottage Grove Ave. CHICAGO

F-F BATTERY BOOSIE

FULL \VAVE DURABLE — FOOL PROOF
For Public or Private Use
Charges storage batteries from alternating
current lamp socket. No fixed conditions
of installation, constant attention or expert knowl-
edge required. Its performance and endurance
will surprise you.
Get Bulletin No. 12
318 Complete, and up
0. Cleveland,
For 25. 50 and 60 cycle circuits

THE FRANCE MANUFACTURING CO., Cieveland, Ohio

Jobbers and Dealers Throughout the United States
and Canodo.

—=

MAGNETIC
RECTIFIER

Patenced
Apnl 1916

MORSE ALSO

5 CKORN CRISPETTE
ANKE BIGC MONETY In addition to the excellent instruction in all
51'500 Made One Month phases of wireless, we now offer Marse Telegraphy.

Folder *'C”" on requess.

Eastern District Y.M.C.A.

Marcy Avenue near Broadway

Brooklyn, N. Y

Perrin, Cal.. took in $39) o cce day,
Almost the ecormous profit af 400 per
= cent, 41 ush nmrnr you tor every
b wanPeB X uzl Lc a r] 3?0‘ 5 ree
- ul a l'\ e ProveD recs
Q’ ords ol profits, 8§

.
(M Higusy W-Z-LONGC CO SpnmcmmOmo

You benefit by mentioning “The Electricel Exterimenter
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cent per day. The self-discharge of the
lead sponge plate is more liable to occur
than that of the peroxid plate, because it is
affected by a much larger number of
causes. It is fatal for the lead plate if the
acid contains any metal which is more
electro-negative than lead when in con-
tact with sulfuric acid, for the impurity
would become precipitated on the plate and
thus produce a short-circuited local ele-
ment. The lead would thereupon tend to
dissolve and deposit hydrogen on the im-
purity. If the over-voltage of the im-
purity is not too great, this would in fact
take place, and the lead plate would change
to sulfate. The potential of the cell: Pb
Sponge / Sulfuric acid / Platinized Pt +

H, is 0.33 volt, hydrogen being the positive
pole. A current could be taken from this
cell on closing the external circuit; lead
sulfate would be formed on the lead pole
and hydrogen would be deposited on the
positive pole. But if some metal were to be
substituted for platinum for which the over-
voltage is 0.33 volt or more, evidently hy-
drogen could not be liberated, and there-
fore no action would take place. Conse-
quently only the metals standing on the left
of the following table would be dangerous
for he accumulator; those on the right
could exist as impurities in the acid with-
out the least danger, even tho some of these
are more eleciro-negative than lead.

TABLE.

Over-voltage Over-voltage
Platinized Palladinm 0.46
Platinun 0.005 Cadmium 0.48
Gold 0.02 Tin 0.53
Iton 0.08 Lead 0.64
Platinum. Zinc 0.70
polished 0.0% Mercury 0.78

Sllver 0.15

| Nickel 0.21

| Copper 0.23

As made apparent from this table, plat-
inum 1s the most injurions Impurity, It has
been found that one part of platinum in a
million of acid will produce a rapid self-
discharge of the lead plate. It has been
found, however, that metals when present
together can produce a rapid self-discharge,
which alone cause scarcely any action. An
explanation of this cannot “be given at
present,

The self-discharge of the positive plate
takes place more slowly than that of the
lead sponge plate. Metallic impurities are of
no effect on the lead peroxid, for they would
not become precipitated upon it. The only
kind of spontaneous discharge is due to
Jocal action between the peroxid and the
lead of the support, which together form a
short-circuited element, and this is of im-
portance only for plates with a thin per-
oxid layer.

Another cause ol self-discharge of a bat-
tery is the presence of salts of metals that
can exist in more than one stage of oxida-
tion. For example, an iron salt would be
oxidized to the ferric state on the lead
peroxid, and would thereupon diffuse to the
lead plate and oxidize it to sulfate, thus
gradually discharging both plates.

EXPERIMENTAL CHEMISTRY.
(Continued from page 477)

bonat (Na:CO:) by the addition of more
coal in the black-ash fusion; the reaction
being :

Ca C01 + € = €0 -+ 2C0
Na,CO; + Ca0 + H:0 = 2NaOH + CaCOs

PROPERTIES :—Physical :—1. The phys-
ical and chemical properties of Sodium and
Potassium are quite similar, therefore the
properties of both will be given under one
heading.

schen seriting to adieriisers,
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Both are white solids of acrul iwwl nau-
scating taste.

2. Both are very caustic, dissolving the
tlesh.

3. They are very deliquescent aud sol-
uhle.

4. Sodium bydroxid imparts a Same of
vellowish color, while potassium hydroxid
unparts a purple color.

Chemical :—1. They neutralize acid< and
form salts.

2. They are both strongly alkalin.

3. They react on many metals.

4. Tliey absorb carbon dioxid and forin
carbonats.

3. They react with fats and oils to form
«Gaps.

USES :—Small amounts of these hydrox-
ids are used in chemical laboratories, but
the most important use is that of soap-
making. Fats and oils are mainly stearin
tor glyceryl stearat), GCiH(CisHwuO-)s:
palmitin  (or glyceryl palmitat), CiHs
{CieHu0:)s; and olein or glyceryl oleat,
rlHn(CanOl)l; GH. being the glyceryl
radical. Glycerin or (glycerol) is C,H
lOH)s.

In saponification the hydroxid of sodivm
or potassium acts on the stearin, palmitin,
or: olein, and liberates glycerin, forming
~ndium stearat, etc.

: Stcarat
{H%Og;g;?d}+ glyccryl{l’aﬁnilat }

Oleat

[ Stearat -
= sodium+ Palmitat > -} clyceral
L Oleat

‘I'he stearat, palmitat, and oleat of sodium
of potassium are the chemical names for
soaps. They are soluble in water: hence a
solution of sodium chlorid, in which they
are insoluble, is used to precipitat them.

It may be of interest to the reader to give
an explanation of the action of soap. Soap
dissolves in pure (or sof) water, and the
faintly alkalin solution very readily gives
emulsions with the skin or the fatty matters
in soiled cloth. Thus the fatty matter is
removed, and with it is taken out mechanic-
ally any dirt in other forms, such as carbon,
ete. If soluble salts of calcium or magne-
sium are present in the water, an insoluble
stearat, etc., of these metals is formed and
precipitated as a lime or magnesium soap;
hence the soap will not dissolve till these
salts are removed. The quantity of soap
necessary to make a lather is the basis for
estimating the hardness of water. The
harder the water the more soap required.

Therefore we may safely conciude that
the most important use of sodium and
potassium hydroxid is in the manufacture
of soap which runs into thousands of tons
annually.

They are also used in bleacheries. in paper
making, in refining oil, ete.

LxprrivMENT No. 98:

Pour 10 or 15 cc.
of water into an 8 ounce wide mouth bottle
and have a cardboard or paper to cover it.
(Do not use a glass plate as a cover). as a
shight explosion may occur upon the dis-
appcarance of the metal; (Fig. 8. Take
a small piece of metallic sodium with a pair
of forceps, about the size of a pea. and
drop it into the bottle containing the water,
covering the latter immediately with a piece
of cardboard or paper. Notice how the
metal reacts with the water.

\Vhile the action is going on, wmake the
combustion test, by removing the cover and
quickly thrusting a lighted splint into the
hottle, If there is a tlame, note the color,

It may be that the operator failed to
notice the phenomena which took place

when the first piece of sodium was in-
trodaced; in that case, repeat the experi-
ment, using a clean bottle, and water.

Na + H,0 = NaOtt 4+ 11

THE ELECTRICAL EXPERIMENTER

WhatKind ofaMan AreYOU?

Save the hquid, which is sodium hydroxid |

and evaporate to dryncss, and examine it
as to color, causticity and solubility.

Exreriment No. 99:

Examine a piece of
freshly cut metallic sodium. (Do not handle
the metal with your fingers, but use a pair
of forceps). Note its color, lustre, and
hardness.

Boil about 10 ce. of water in a test tube, |

and pour it into a clean bottle, and while
still hot drop a piece of sodium (a fresh
piece) into it and cover the bottle with a

piece of cardboard (not glass). Notice the |

phenomena carefully. .

When the action stops, hold the lower
opening of a Bunsen burner across the
mouth of the bottle, having the cover re-
moved as shown in Fig. 90. Notice the yel-
low color imparted to the flame, which color
is characteristic of sodium and its com-
pounds. This test must be applied as soon
as the action of the sodium stops.

Experiment No. 100

Prepare potassium
hydroxid, following the steps exactly as in
the preceeding experjnent, except that
metallic potassium is efmployed in place of
metallic sodium.

The flame, when the Bunsen burner is
placed across the mouth of the bottle, in
the case of potassium will give a purple
color instead of a yellowish color as obtain-
ed with sodium. Notice all phenomena, and
compare with that of sodium.

K 4+ 11.0 = KQOH + H

ExpERIMENT No. 101 :

Sodium Hydroxid made from Slaked Lime
and Sodium Carbonat.

_ .
Put about 7 grams of finely crystallin

sodium carbonat (Na:COs) on a piece of
paper, and on another paper 5 grams of
slaked lime (Ca(OH):). Pour the two into
a beaker and add about 40 cc. of water.
Pour the liquid obtained from the beaker
into a Florence flask, leaving the flask un-
stoppered; (Fig. 91). Place it on a ring
stand or tripod on asbestos, and boil for
four or five minutes. Before completing
the boiling add water enough to replace
that which evaporates. Filter, and if the
solution is so strong as to break the filter,
let the mixture scttle, decant it, and use the
decanted liquid for testing.

Test the filtrat by its action on solutions

of Copper chlorid. (CuCl:), Silver chlorid,
(AgCl,), and Ferric (Iron) Chlorid,
(FeCl) ; by its action on red litmus. Note
the color effects in each case.

ExreEriMENT No. 102:
Potassium hydroxid madc from slaked lime

and Potassium Carbonat.

Prepare by similar method as for sodinm
hydroxid, except that potassium carbonat
(K.C0O.) is employed in place of sodium
carbonat.

Compare all the phenomena observed
when potassinm is used, with those obtained
by the action of Sodium carbonat. The
product obtained is:

Ca(Ou), -+ Na.COs

Ca(Otl); + K.CO;

CaC: 4+ 2 NaOIl
CaCtyy - 2 KOH.

Exreriment No. 103:
Electrolytic Preparation of Sodium
Hydroxid.
The apparatus shown in Fig. 92 was de-
scribed in detail in the October 1916 install-
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0U, young or
old? In your
teens or in your
alxlles ¢ah you
face lfe day by day.
cheerfully, wlith the
stamlipa to keep golog,
ar 1o rise lo better
things? OR. are you
held dowa with the
consclousness of your
own physical and men-
tal weakness?
YOUNG or old, you
will be left behind.
among the !ncompe-
fents, unless you bave
real HEALTH. No
man eser succeeded
without .
YOU MADE IS
TAKES—so bas every
man. But the Real
Man rises above bia
mlatakes. makes the
fessen 1t giave him
serve bim  to better
things. So can you.
You don’t have fo go
through lfe, Weak,
Run-down, Nervous,
Debllitated, Memory
Faiiing, all Kinks and
I'aina.
YOU can be Sirong.
Vigorous, Vital, Man-

STRONGFORY
The Perfect Man lyl Tbe means are

n . here. Let me tell you
A n‘hb“n‘;hr’:imbp:l' s
finest specimen of physical YOU CAN

development ever scen COME BACK!
1 can Re-bulld you. Make you over agaln.
Re-vitalize you. Fill life with the joyouspess
of its purpose. I, personatly, am the result
of the Sysiem | bave perfected. [ live this
life, 1 breathe It, I radlate 11 to all my puplls,
dally and they become as I1 I can change
your whole life, for the better. I do not care
what your physical ills, nor Your menfal
worrles, they yleld to tbe Power of Strong-
fortism, embodylng as 1t doea the true prin-
ciples of Nature’s laws. No DRUGS, OILS,
PHYSICS. PILLS or other PIFFLE[ Just
Nature, her kindly ways, under my personal
guidance, and you bave the safe, sure, per-
fect way to HEALTH. Strength, Physical
Power. the VIGOR that makes every breath

Ecstacy | | CAN SAVE YOU

IF YOU ARB INTERESTED ENOUGH IN TOUH-
SELF 10 ask me a fow questlons. Jt wop'l cost
you ansthing. It will mot put you under any obll-
gations, Just hecause you fell, because you mads
that mistake, dop’t let 1t drag you down. Deoo't
let it be a millstone about your neck. Tell ma in
confidence of your phymeal troubles, no maller
what they are and I can advlsa Fou aad belp
you wooderfully. Tes, I will give you

ADVICE FREE
If you knew the work—the wooderful good that |
have been doing for 5o many years you wsould not
wonder why I appeal so strongly to EVERY MAN
to come to me and st me beip him.
LET ME RE.BUILD YDU

My way {s exclusisely my own. and { SUCCEED
because I realize that every person is diffcrent, and
each pubil must have individual. personal atten-
tion. That too. 13 why each ol my puplls sucoeeds.
1 never had & fallure. It is the SYSTEM—{1 1s
STRONGFORTISM, let me tell you what it will
niead 1o Tou

Thete 18 a liberal €gueation jn my book.  “"IN-
TELLGENCE IN PHYSICAL AND HEALTH
CULTURE.’" freo for three 2-cent postage stamps
to cover ¢pst pf mailing

LIONEL STRONGFORT

MASTER OF PHYSICaL CULTURE
309 PARK BLDG., NEWARK, N, J.
Personal cansultatisa by speclal aopalnimant only.

FREE CONSULTATION COUPON

Dear  Sitongfort:—Please send me Your book
“INTELLIQOENCE iN PHYSICAL AND HEALTH
CULTURE." for postage of which I enclose 6 cents
to stamps.

1 bhase marked (X) bhefors the subject in which
I am Interesied and should like you to sesd me &
personal talk pn this sublect.

.. Thinness . .Round Shouiders

. .Obasity ..Stono Shaulders
.Nervousness .. Daformity No. 309

.. Insomnia -Rupture

.. Indigastion .. ¥outhiul Errory

. .Constipation .. Qavitalizing Losses

..Short Wind . .Impotency

..Flat Chest ..Despondeney

..Colds . .Ppor Momary

.. Catarrh .Fiat Faat

.. Poor Cleculatipn In¢rrased Helgnt

.. Rhoumatl:m .Muscuiar Developmant

.. Hasrtweakness -Great Streadth

. .Hoadachs .Weldht Lifting

.Advanced Courss
.Many-Welght Bardsll

..5kin Disorders
..Luag Trouble

Name
Street

You hencfit by mentioning “The Eleetrical Experimenter’” when uriting to adveriisoes
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HANDY BINDER
for the Electrical Experimenter

Holds and preserves 12 issues, each of which
can be inserted or removed at will, without
tools, Will keep your magazines perfectly for
all time or just preserve them Jlike new till
you bind them permanently. Made of heavy
material, extra strongly reinforced
at the back and covered with hand-
somc:l green cloth, suitably lettered c
TN ED I [ ip i i « aemavels - - - 25

Shipping weight 2 lbs. Add sufficient
postage, otherwise we will have to send
binder by express.

Order s Bioder To-day and Preserve Your Magazines
Experimentes Pub. Co,, loe., 233 Fulton Street, New York

Book Departinent.

LEADER

The Big Power Motor for Boys $300

A compact, highly
efficient  reversible
motor, perfect in
every detail. The
reducing gear, easily A
adjusted, transforms
the high speed to
more power at slow-
er speed. This motor is guaranteed by
us to be exactly as represented.

At All Live Dealers

Insist on your dealor showing you the KNAPP line—
KNAPP goods are best. 1f sour dealer cannot eupply
you, order direct. 8end for iHlustrated cata-
lggue showing a completé line of Electrical Motors and
Norelties rangiog in price from 100 up.

KNAPP ELECTRIC & NOVELTY CO.

523 West S51st Street, N. Y. City
BOYS HERE'S THE CHRISTMAS
GIFT YOU'LL WANT
COMPLETE ELECTRIC TELEGRAPH [Fataid

ONLY
THE TELE-SET—Telegraphs two h'.lys." $ oo
Qutfit includes keys and sounders for two e

stations, wire, code chart, telegraph blanks [Py
and full directions ih ncat bov,  Werks with dry cells.
Thousands sold.  Leaen telegraphy.  Bogs can bave

& Y great fun, The Telesct
X / &

« the ongil e station
SPECIAL WAR EDIFWON - Distnbwied 29 3 supplement 10 sus
hig Hardy Book dunng wmporary ¢ persion of wire
less,  Lasts motors, Alashlighs, telegtaph apparsus, puszles, magic
outfits bovks chemical sets, games. noselticw just the things you

want for Chevtmas. for every boy in America, © FREE on request.

EALANN
Dopt QAL Cleveland 0. The FACIND SET O,

Learn Watchwork, Jewelrywork and

: A fine trade commanding a good sal-
Engvavmg. ary. and_your services are always in
demand., Address HOROLOGICAL Department.

Bradley Imstitute, Peoria, Iil., for our latest catalop

Hisrory :—
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page 405),
etailed de-
Essentially, it

ment of this series of papers
and reference is made for a
scription of this apparatus.

. consists of a U-tube, fitted with two two-

lioled rubber stoppers, thru which pass the
dehivery tubes, and two electrodes, seated
in a piece of glass tubing which comtain
mercury. The electrodes should be of
platinum, as this substance expands and
contracts in the same proportion as glass,
besides being a better electrode than other
substances, it withstands the action of the
various solutions much better than copper,
nickel, or other electrodes will.

This apparatus may be considered a
laboratory modification of the Castner-Kell-
ner metliod of electrolytic apparatus shown
in Fig. 88. The U-tube 15 filled with mer-
cury so that it extends above the bends of
both sides of the tube, which prevents the
chlorin liberated from the anode from com-
ing in contact with the sodivm hydroxid
formed at the cathode. If a little red litmus
is added to the salt solution, it will be
bleached by the chlorin around the anode,
and turned blue by the sodium hydroxid
at the cathode. Chlorin is liberated at the
anode, and we may assume that sodium is
separated for an instant at the cathode,
which at once interacts with the water
present, liberating hydrogen and forming
sodium hydroxid.

The equation of the reaction caused by

| the electrolysis of the sodium chlorid solu-

tion (common table ‘salt) may be represent-
ed hy the following equation :

NaCl + 2H.0 = NaOH + H + CI
AQUA REGIA.

This name is given to a mixture of Nitric
and Hydrochloric acids which is frequently
employed for dissolving gold and platinum,
as well as many metallic ores and other
substances.

The Alchemists called this mixture Aqua
Regia, which meant Royal \Water or King
of \Vaters, because it possest the power
of dissolving Gold, which was considered
the king of metals. Aqua Regia was there-
fore betieved to be the strongest solvent
known. Any thmm liquid they termed Aqua,
the Latin, meauing water, and affixing some
adjective to express the kind of water, as
Aqua Puora (Igure \Vater), Aqua Fortis
(Strong Water, which they applied to Nitric
acid), etc.

Strictly speaking, Aqua Regia is not an
acid, tho it is often so called from its
constituents, nitro-hydrochloric acid. It is
made by mixing the two acids, Nitric and
Hydrochloric—one volume of the former to
three volumes of the latter. A reaction
takes place which is variable, depending on
the relative amounts and strengths of the

two acids. A general reaction is:—
3 HC! + HNO; — 2H.0 + NOCI + Cl.
Nitrosyl
Chlorid

The solvent power of the Aqua Regia
depends upon the fact that. on heating, this
mixture of acids evolves Chlorin. In the
reaction chlorin is always liberated, When
Aqua Regia is employed to dissolve metals,
the chlorin liberated, during the reaction
forms chlorids, the higher chlorid in case
the metal has inore than one valence. The
action is very vigorous, especially if the
liguid is hot. While Gold (Au) and
Platinum (Pt) are not affected by hydro-
chloric acid or Nitric acid, they combine
readily with the chlorin to form gold chlorid
(AuCL) and platinum chlorid (PtCl),
which dissolve in the liquid.

As chlorin is one of the strongest of oxid-
izing agents, either as a gas or in solution,
aqua regia will change—ous to—ic salts; as,
for example, Mercurous chiorid (HgCl) to
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Mercuric chlorid (HgCl:), Ferrous chlorid
(Iron) chlorid (FeCl:) to Ferric (Iron)
Chlorid (FeCls), etc. It possesses a strong,
irritating, characteristic odor, the color
varying from orange to red. Owing to the
escape of its gases it cannot be kept, but
should be made as required for use.
Experiment No. 104,

Hold a test tube in the left hand. nearly
on a level with the eye, and pour into it
about 6 cc. of hydrochloric acid (HCl),
(Fig. 8b in the August, 1916, “Electrical
Experimenter”). - Add to this about 2 cec,
of nitric acid.

Watch the mixture a moment, and if no
action can be noticed, bring the tube to a
flame for 2 moment only.

3HCl + HNO; = 2H.0 +NOC1 +Cl:

Nitrosyl
Chlorid

The products are for the most part,
chlorin (C1), Nitrosyl chlorid (NOCI),
and Water (H:O). The mixture is called
aqua regia, or nitro-hydrochloric acid, its
strength being mainly due to chlorin.

Experiment No. 105.

Put one or two pieces of Zinc into a
tube and add a little of the aqua regia. If
any gas escapes test its combustibility by
applying a lighted splint, also smell the
odor, etc.

Put into a dish a few pieces of copper
and add a very little aqua regia, After a
minute dip a splint into the solution: then
hold it in the lame of a Bunsen burner and
notice any color effects.

Moisten a glass rod and roll upon ane
end of it a half sheet of gold leaf. Dip
this into a tube containing a small amount
of aqua regia, using care not to touch the
sides of the tube. Notice the action the
instant the gold touches the liquid,

Experiment No. 106.

Ascertain whether gold will dissolve in
either hydrochloric or nitric acid, sep-
arately, using a clean tube and glass rod.
and heating each liquid to tle boiling point.
(Great care should be exercised in bring-
ing these acids to the boiling point, being
careful that the acid does not boil over or
spatter on the hands or clothes. 1f the
action becomes too violent immediately re-
move the tube from the flame.)

1f it does not dissolve, pour the contents
of each tube together, and notice any action
which takes place.

Experiment No. 107,

Ascertain the action of aqua regia on
sctaps of iron, and note whether the
product is the same as when hydrochloric
acid acts on iron. Test the result of each
action by the use of ammonium hydroxid
(NH.OH), also a splint applied to the
mouth of the tuhe, to determine if a gas is
present, ctc.

\Vhen nitric acid acts as an oxidizing
agent, it usnally decomposes, as represented
in the following equation:

2ZHNO: = H-O 4 2NO + 30

If hydrochloric acid is present. the oxy-
gen, as fast as formed, reacts with the acid
according to the following equation:

6HCl 4+ 30 = 3HO + 3Cl:

The nitric oxid formed according to the
first equation is not evolved as such, but
combines with the chlorin liberated accord-
ing to the second equation, to form an
orange-yellow, gaseous compound known as
Nitrosyl chlorid (NOCI).

2NO + Cl, = 2NOCI

By combining these three equations in
the regular way and dividing the resulting
equation by 2, in order to get its simplest
form. one obtains the following:

HNO; + 3HC! = 2H.0 + NOCt + Cl.

Nitrosyl
Chlorid
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HISTORIC ELECTRIC
APPARATUS.

(Continued from page 348)

the year 1810. He did not c¢nclose lus in-
candescent lamp in a vacuum or in a tube
however, but contented himself with bring-
ing a strip of platinum 1/30 of an inch
thick by 18 inches in length to a high state
of hrilliance by connecting it to a large
number of batterics. Little was done in
succeeding years to evolve any form of
incandescent clectric lamp, and the next we
hear of this now universal illuminant is in
1841, when we find the work of de Moleyns.
His incandescent lamp utilized a fine plati-
num wirc. About the first incandescent
lamp of the exhausted bulb type that we
find a record of, is that due to Starr, a
Yankee inventor of Cincinnati, Ohio. His
first product bears the date of 1845, when
he took out a patent for a carbon filament
lamp wwith an exhausted bulb. He took out
many patents, and evolved a diversified
number of incandescent lamps and fila-
ments, but owing to the lack of commercial
dynamos, success in those days was of short
duration.

Another earnest worker in this field was
Henrich Gébel, of New York City, who
produced a very promising carbon filament
famp in 1854. Gobel first used wood char-
coal for the filament, and later tried carbon-
1zed bamboo.

The Edison incandescent lamp upon
which large sums of money were spent in
development for several years, finally
emerged from the laboratory in 1879, and
from that date progress was real and as-
sured in the dcvelopment of electric light-
ing. The illustration in Fig. 7 shows the
earliest form of incandescent lamp, and also
the Edison lamp as first manufactured. The
Edison lamp had an exhausted bulb, and a
carbon filament was used composed of car-
bonized brown paper at first, but shortly
afterward this was made of carbonized
bamboo. Thousands of different kinds of
filament and materials for them were ex-
haustively tested out in Edison’s laboravory,
and it is surprising to learn that even in
those days there were a number of inven-
tors who proposed metallic filament lamps,
and actually tried out incandescent lamps,
ht:wmg filaments coated witl: metallic oxids,
etc.

The arc lamp, which is very common
now-a-days, was invented hy Sir Hum-
phrey Davy, who discovered in 1801, that
by connecting up a large number of battery
cells to a pair of pointed carbon rods, that
when these rods were placed in contact and
then separated, an electric arc of great bril-
liance tended to form between the carbons.
In 1809, Davy exhibited publicly the first
electric arc light, which was excited by tao
thousand primary battery cells. Arc lights
languished for a good many years until an
Englishman by the name of Wright, in 1844,
devised the first successful automatic self-
feeding arc lamp. Wright's ingenious au-
tomnatic arc lainp is shown in Fig. 8, as
also Davy's first arc lamp of the hand-feed
type.

Wright's arc lamp comprised a series of
carbon discs with bevelled edges, arranged
in the mauner illustrated. Two of these
discs were movable; thus making it pos-
sible to compensate for the change in the
length of the arc as the discs were burnt
away, and all of the carbon discs were ro-
tated while the lamp was in operation by
means of clock-work mechanism.

The telephione, now in use in practically
every city and community all over the civii-
ized world, first saw the light of day in
Gerngr!y (1861) in the apparatus invented
by Philip Reis, instructor in natural sciences
at Professor Garnier's Institute, a select

schivol for boys at Friedrichsdorf, near
Homburg. As Professor Sylvanus P.
Thompson has  declared—"the apparatus

devised by Reis was thc employment of a
loose or imperfect contact between two
parts of a conducting circuit so that the
pressure and electrical resistance might be
varied by differing stress.”” By this system
(see Fig. 9) Reis was able 1o transmit musi-
cal sounds, especially whistling and other
shrill toncs, with all variations of pitch and
loudness, altho without timbre, probably re-
sembling somewhat the sound of a xylo-
phone (wouden piano)—and less perfectly,
also, the sounds of the human voice; the
consonants heing readily represented. but
the vowels less distinetly, if at all.

Referring to this carly forerunner of the
wonderful telephone which Professor Bell
(1876) later perfected so as to be ahle to
transmit articulate speech over any distance
by electrical means, we find that Reis used
as a transmitter, a small box having two
openings, one at the side for the mouth-
piece, and the other at the top, closed by a
diafram, made from the smaller intestine
of a pig. At the center of this membrane
was cemented a strip of platinum in loose
contact with the point of a platinum wire
hefd in position above it by a light leaf
spring. The receiver of the Reis system
comprised a steel wire, wrapt around with a
coil of insulated wire, thus forming an
electro-magnet., This was mounted on a
small resonant wooden box resembling a
violin, and which served as a sounding
board. To this was later added a cover of
thin wood, against which the ear could be
prest to receive the sounds transferred
along the wire electrically from the trans-
mitter.

IWireless telegraphy for practical pur-
poses really dates back to the brilliant scien-
tific researches of Henrich Hertz. Many
clectrical writers date wireless telegraphy
back to the first wireless transmission of
messages to 1838 when Professor Joseph
Henry, of Princeton University, succeeded
in setting up induced currents in the cellar
of a building, when a Leyden jar was
charged and discharged by means of a
static electrical machine placed in the top
room of his residence. Next in line to be
credited by many writers is Professor S. F.
B. Morse, who is stated by one authority
(“Wireless Telegraphy,” by Sewall, 1904)
to have actually sent the first signal with-
out wires on December 16th, 1842, when he
succeeded n sending a wireless telegram
across a canal 80 feet in width, and in No-
vember, 1844, NMr. A. D. Gale, under the
instruction of Professor Morse, transmitted
wireless signals across the Susquehanna
River at Havre de Grace, a distance of
nearly one mile.

This wireless scheme, however, was based
on the principle of conduction, and thus was
limited in its application and in the range
that could he covered. Considerable ex-
periment was done with inductive systems
of wireless telegraphy and telepheny, in
America,
Dolbear and Thomas A. Edison, the latter
investigator having successfully signaled
thru space to a moving train from a wire
itésstsnlled on poles beside the railway, in
1885.

The crowning achievement in the realm
of radio-telegraphy by etheric wave trans-
mission was that of Hertz, in 1886. Across
a small spark gap in a ring of wire sus-
pended in a room (there having been no
electrical contact with the charging appa-
ratus), Hertz cansed tiny sparks to appear
as the result of the passage across another
and longer spark gap of the oscillatory
discharge from a Leyden jar. Finally we
come to the work of Guglielmo Marconi,

from 1882 to 1885 by Professor |
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whose successful publisht experiments date
from 1896, when he succeeded in trans-
mitting wireless signals by means of
Hertzian woves in the ether across a space
of 100 yards at the British Postoffice in
London. Socon afterwards he made a suc-
| cessful trial of sending and receiving wire-
less signals over a distance of two miles
on Salisbury Plain, and from then on, the
art of radie signaling advanced by leaps
and bounds, and it was but a few years, or
to be exact on Thursday, Dec. 12, 1901,
at 12.30 P. M, when Marconi received the
first wireless signal across the Atlantic
Qcean (over 2,000 miles) between Poldhu,
England, and Cape Cod, Mass,—this im-
mortal radio signal having been the letter
;S" as represented telegraphically by three
ots.
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(Continued from page 462)
Utah West Virginia
| Clifton Guiver Chas. P, Guice

tedric E. Hart Harry Cunningham
Hugh N. Montgomery
| Virginia F. B. Dadisman
{no. P. Hyde

V. K. Smith, Jr. Wisconsin
Lisle E, Roadhouse E. Smith__

. C. Haight Norman Kuzweg
Adolph Lefkowitch Robert Brannfeld
J. J. Carmpbell Neil Werner

Wm. C. White
Vermont Weldon Eiseabrand
A. M. Dole Harry Gerky
Wm. O. Block
Washington Lester \Westfakh)
L. R. Devine Robert Donaldson
Geo. Stinley
Chas. CaHahan Wyoming
R. Thelberg Gaylord S. Clark
E. V. Olson T. C. Harker
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AN EXCEPTIONAL EXPERIMENTAL
LABORATORY.

(Continued from page 479)

various rare elements and compounds.
microscopes, electric  furnaces, electric
ovens, thermostats for controiling the
temperature of the room in cold weather,
etc. In short we have facilities for con-
ducting all chemical, electro-chemical,
metalinrgical and general testing and re-
search work.

By the aid of a Photo-micro-graphic at-
tachment of our own design and with an
ordinary plate camera, excellent photos of
the various chemical phenomena are obtain-
ed. As our dark room is right beside the
testing tables we can at once develop and
finish any photographs and see if the result
is satisfactory. This is an extreme ad-
vantage, in that, if the results are poor we
can retake the picture at once, thereby
eliminating all chances of failures in our
photographic tabnlation of results.

The dark-room is located in one of the
small rooms, which has no windows, right
beside our chemical and testing tables. A
shelf is set up on one side of this room.
upon which only photographic operations.
such as developing, fixing, printing, etc., are
done. On the other side of this room is a
large shelf upon which we have permanent-
ly constructed our enlarging and copying
camera. At the other end of the room
are the trays, wash boxes, fixing boxes, and
printing frames. The fourth wall contains
the necessary chemical reagents and prep-
arations.

S0 0000M0000008005000a000000008000800108800000000000000

? since..

when called upon.

Witnesses to signature:

RADIO ROLL OF HONOR

Application for Membership in the
Radio League of America

THE UNDERSIGNED, a Radio Amateur, am the owner of a Wireless
Station described in full in this application. My station has been in use

01 1o P , and 1 herewith desire to
apply for membership in the RADIO LEAGUE OF AMERICA.
by all the rules of the LEAGUE, and I particularly pledge my services as a

Radio operator, or for Signal Corps duty to the United States Government

I understand that this blank with my signature will be sent to the United
| States Government officials at Washington, whe will make a record of my name.

1 will abide

Description of My Station and Apparatus

..words per minute.
...words per minute,

Il Sending ... ... . ieeieeiiee..
Receiving . .. . . ciiiiciiiienanns

DAl aaalc. e ae . M BAAE T
1 can send approximately........ 500
I can receive approximately.......... ..
My age 1s.........co.nn. years
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¥ou benefit b; r-m‘uh'oau'ng “The Elecctrical Experimenter”

wwWw americanradiohistorv com

when writing to oduvertisers.


www.americanradiohistory.com

1917

November,

THE WORLD AFTER THE WAR.
By a Teuton Scientist.

What will the world be like after the
war? A German scientist’s imaginative
after-war picture is the feature of the latest
number of the Gerinan review, Zukinfi.
The author, Profcssor Moritz Lesser. is
a2 member of the faculty of enginecring
of the University of Bonn. The profes-
sor pictures, in fanciful style, a world at
peace, in friendly aud international rela-
tionship making use of the technical dis-
coveries which have hcen made during the
war for the devclopment of comnmercial
enterprise. The article in part is as fol-
lows:

“Three months after the end of the war,
the directors of the leading banks and cor-
porations of Germany held a meeting to
the nunber of 3,000 in the Reichstag, with
the home secretary for chairman, and
founded a company ‘For the Development
and Use of luventions Discovered During
the \War.” The object of the company was
to employ in peace the technical progress
which had been accomplished under the
stress of war, and the capital subscribed
was 40 times as great as required.

“One object of the company was to
build submarines for pleasure trips and
to search for treasures lost during the war.

“It was found possible to build a sub-
marine which sank to a depth of more than
a mile, and from this sprang the inter-

national company for raising the ships
sunk during the war. The work was an
immense success, and Jarge sums of

money were made from this salvage work.
There was also huge profit in taking
passengers in these ships for trips of ex-
ploration and sightseeing along the bot-
tom of the sea, Ships were found which
had gone down centuries ago, and one
expedition recovered the treasure of a
whole continent which was sunk in a
Spanish Armada. Moreover, rich veins of
coat and iron and other minerals were dis-
covered in the sea.

“Meanwinte wireless telegraphy was per-
fected until it was possible to send a cur-
rent around the entire world. It was also
possible to supply airships with the current.
A company was founded for a passenger
and parcel service witliout gasoline which
began serving all important parts of the
world.

“At the same time the Peace Conference
at The Hague, which represented all civi-
lized nations, decided on the complete dis-
armament of all the world, without any
restrictions. By this time every great
Power had established a fleet of unmanned
aeroplanes loaded with thousands of bombs,
which were to release by wireless current
at the first mobilization of the enemy over
all his important towns. In this way every
hostile town and base would be reduced to
ruin in a few hours. This meant that there
could no longer be any war.”

Other imaginary inventions described by
the writer include an American 'spectral
film,” which brought the pictures of dis-
tant events as they happened to the theatre
and private house. Another invention dis-
pensed with the use of coal and =zas by
preserving the heat and light of the sun.
Traffic problems in the world's great cities
were solved by setting pavements and
streets in motion. The article concludes:

"Finally, as inventions reduced the trou-
ble of living more and more, the people
began to lose the use of their limbs, since
everything was done for them, a world con-
ference was assembled, which forbade any-
one inventing anything more.”  Sic temper
gloris muadi.

LOCATING UNDERGROUND ORES
BY ELECTRICITY.
(Continucd from paye H1)
about the center of the primary coil, the
magnctic ficld will be weakened, but the
contourr lines are not distorted from their
normal circular form. However, with a
sufficient number of sets of contours. the
presence of the conducting orebody 1s

positively determined.

If the conductur be close to the surface,
or nearly in the plane of the primary coil,
the galvanometer shows a minimum read-
ing when the same amount of wmaguetic
flux is inclosed by Loth exploring coils, but
this minimum reading is not zero, since
some current will flow betwcen the ex-
ploring coils, probably due to a difference
in phase caused by the angle between the
lines of force in the two magnetic fields.

The presence of water courses, puddles
on the surface or solutions in the ground
does not affect this method, since liquids
are not appreciably conductive of the low-
voltage oscillating current that is induced.
Contour lines about any given center can he
practically duplicated at any tine, rcgard-
less of the weather conditions or variations
in ground water.

Theoretically, the presence of a conduc-
tor within a distance from the plane of the
primary coil, of two-thirds the diameter of
the primary coil, will measurably affect the
magnetic flux in the plane of the coil. This
has been proved practically, so that if the
primary coil is 200 ft. in diametcr, a con-
ductor within 130 ft. of the surface or, if
the primary coil is 400 ft. in diameter. a
conductor within 260 ft. of the surface, will
cause distortion of the contour lines.

The field development of this method
was carried out in the Joplin district, Mis-
souri. f the ores found in this district—
namely, zinc blende, galena and pyrite—
the zinc blende is not a conductor and can-
not be determined, but the galena and pyrite
may be determined satisfactorily. DBoth
galena and pyrite are conductors, and as
this electrical method does not distinguish
the quality of the conductor, drilling is nec-
essary after determining the orebody clec-
trically for identifying the mineral by drill
cuttings. This disadvantage is somecwhat
offset Ly the fact that all three minerals
are ofen closely associated, so that the
electrical determination of an orebody
consists of either galena or pyrite may
incidentally, by drilling, develop an orebody
of blende.

In order to operate with efficiency. an
automobile truck has been equipped with
self-exciting alternating-current generator,
driven by a gasoline engine, and all instru-
ments and machinery required for prodnc-
ing the bigh-frequency oscillating magnetic
field are mounted in the truck body. An
instrument bhox containing galvanometer,
current rectifiers and switches is provided
for convenience and portability when ex-
ploring the magnetic field to determine the
contour lines. Portable reels carry the
necessary wires. The entire equipment
may be placed in the truck for moving.

For prospecting in any mineralized dis-
trict, the first requirement is the tabulation
of all ores liable to be found in that dis-
trict, with their degrees of conductivity.
1 have been unable to find any record of
work done toward snch a tabulation of
ores. A partial list of minerals, with their
comparative degrees of conductivity, has
heen determined for this work, as shown
in the accompanying tahle.

COMPARATIVE ELECTRICAL CONDUCTIV-
ITY OF MINERALS

Proustite 7003 . oc 18

T =T * 1 ) 00 G0 oo | Wt . 0

PRV AT TE] IR e - =)= koo = ST o .o st s 20

Bromirite ...... . 0

ChalCotite . oiinniiieeeiaieminniansenaanns 113
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MODERN:. HOME
‘W ASHER

“FITS” IN “ANY TUB"

Washing Without ork

This lruly wonderful machioe has revolu-
tionized washing. It fits o any stationary wash
tub and dues all the washing, rinsing and wring-
iug by electricity. All you weed do Is turn on
the swileh. The clothes are washed cleaner and
whiter than ever before and in the most saol-
lary way.

The machine washes delicate laces and lin-
gerie without Injury: also heavy blankets and
small rugs. Clothes washed {n it last six limes
as long as those washbed on the rubbing board or
at laundries.

This ia the enly washing macbinesof itz kind that flts
and operates ju statipuary washiubs aud stores in Ui
tub. out of the way. wheu uat in use. It Is a great
boon in apartmenrs and small Kitchens where there is
uc room for a heavy, b washlug maciune. in the
waXr all the wevk,

The Modern 1lome \Washer aases s cogt many timex
oser each yeal in washwoman exbense and clothes sar-
ipgs. It solves the aervant Droblent and the cost of
electricity is only abowr threv cents for a week®a washing,

Tested and approved by Good Housekeeping Institute
and thoe Tribune Inedtute. Awarded a medal at
Panama Iaciic Expesition. Portabls machine for use
where there are ne statlonary tubs.

Electric. Portabla Mefal Tub Type. compiete...5110.00
Electric, Statlapary Tub Vype, complete........ 90.00
Hand Power. Stationary Tub T¥pa............ 15,00
No extra tud o pay for,
Writa for Cataiog today.

Home Devices Corporation
Bush Terminal Bldg. S
99 Thirty-Fifth Street Brooklyn, N. Y.
g‘emmlll;,vinx_ truned owver

ELECTRICAL ot TSI

years inthoe {undamentals of Appiled Electricity, THE Biiss
CAL SCHOQL, with its well-¢quirped shops and laboratories, is peculiarly

ENGINEERING

focluding Mathematics, Steam_and Cas Fn.
Mechanice) Drawing, Shop Work and
Practes] Electricity, in ail
Students sctually Construet dyna.
g snd teat efficiency of
nery. Course. with diploma

IN ONE YEAR

For practical yonog men with | 8
Wth yeaf opcan Sepk. 26th. Cataloguo on nsdlluf:‘ it limiced o)

260 Takoma Avenue. Washington, D. C,

men with thainink are alwsss In

A 0

R
B D
A E
R . R
g ash with order buys this -

BENCH LATHE

I Swing 31n. 81n. C. to C. Shifpinst W, 10 Ls. o
N Peter Austin 910 W, First, E E Muncic Ind, w

SMALL ENGINES

Perfected Gasoline Engines—14, 1 and
1}$ h.p.—for Farm and Shop use. Price
$19.50and up. Also

WASHING MACHINES
Wa ship on 1rfal. Send for Booklel and Speclal Difer
Sir"rha;‘;‘p Engine Co., 1401 19¢h Street
Recine, Wis. Starter for Fard Cars

" Feldman’'s “Geyser”
Electric Water Heater

Instantaneous Hot Water

FELDMAN MFG. CO.
1514 Times Bldg. New York City

You benefit by mentioning “The Electrical Experimenter'” when nriting lo adicrhsers
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Ehalr;pyrilc llg y
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Rl DRAKE'S

a\Jl:llachil-.il ..... o NN o i+ on ol 0 s
; A Pee e ¥ 2 vy A e Y 0
R el Tl : | New Books for
1 oaenorite L ..., P u ®
Azurite . . B 0 Mechanlcs
Written in Plain English—You Can
Understand Them.
BEST BOOKS for Electricians,
. e ‘ S Marine and Stationary Engineers,
= . 04 Railroad Men, Carpenters, Build-
s T o g ers, Plumbers, Machine Shop
A Real Zeppelin Military Dirigible Airshi o > M .
Aciually the m'g?sr SENSATION in¥hz Aernngnlinl Eietd in mE ’ hlcn, Slgﬂ and Scene Painters.
Eqtipped wieh Jarce. Boacsemire Droppias. Apbarain: NEW AUTOMOBILE BOOKS
UL Dasitivels At & MILE and telease Parachute Pene of Primary Cod=Surfoce of Grovnd Brookes” Automobile Handbook (Leath-
8¢ height of 500 FEET. Alr- 7 er) $2.00.
ehip 13 easliy retrleved and I o n . 0
may be flown numbers of 18 H Automobile Starting and Lighting
times with 5 eomplete exlhihi- A E R IA L \ i /! Leat! ) 1.50 (Cloth 1.00
tion at every fllklit. May be ! § A (Leather) $1.50 (Cloth) $1.00.
e to s et caed, 457 ZEPPELIN f | Tt Ford Motor Car and Truck and Tractor
IT WILL AMAZE YOU! AIRSHIP | | Attachments (Leather) $1.50 (Cloth)
Warsanten 1o’ ehee baore St : e, ey Sy $1.00.
- v Ao O Py b . o o o
e LTI ey A el $100 Prepald - mﬁﬂ;az T Automobile Mechanictan's Catechism and
Aerial Field. Shipped any-

Arrangement of Electrical Prospecting Ap- Repa'r Manual (Leather) $1.25.
Practical Gas and OQil Engine
Handbook. By L. E. Brookes

With Special Reference to the

Hera for $1.00. y
" l%rﬁ’l'roirzb STATES WAR KITE. Cleth Planes eom- paratus and Plot of the Magnetic Field.
Dlete. set of Ailerons. &ilk Parachute and Releasing
Device. postpaid for 31.50. This kite is of Biplane
tpe and will carrs sloft 4 small Camera. Parachute Atacamite ........... I VD Bl 4l © e

0 3 :
and model Bombs at the same flight and drop them CALENAT it i i L e Db 8 St For e e 105 Diesel and other new Oil En-
8afely and willh remarkable precision. An exact iiyluyll - seai st : 40 gines.
todel of Lhe Man-carrying Kites in use At Lha front Jamesonite ...l b New Editi 270 s. 8l
today. Both Fllers Prepald §$2.25. Boulangerite .......... e eeraaas 20 W dition. pages.
Zinkite bbby s o oy puio ey veim t s crrees iid 115 Illustrations. Pocket Size.
THE AERO COMPANY, pe,t, 27, BINGHAMTON, N.Y. Blende .. ... ;evpmmrremmmage gy B0 LR g Leathcr, $1.50. Cloth, $1.00.
l(-_lnygzizlizcue .................... T a A completelinstincdtioni
Smithsonite ... .. PR« ©© 00 =20 0 the laicst Gas and Oil Engines.
T mite) | .. § B § R e O e IO Special attention to care and
Magnetite .. ...i..iiaiiiiaa.. cee Flememana 120 repairs.
; BANISHED o Specular Hematite o .o oiuiianneiaenes ... 50 FOR SALE AT ALL BOOKSTORES
= in Pyrite ....... 110 or send for our FREE CATALOG. All Books
g = Red Hematite ... EEE 0 sent prepaid.
/4 4 48 to Limonite ... = — [(] .
_' ¥ o e Byrolusice "/, . - g Frederick J. Drake & Co.
> M;:ga;ile ) 0 Dept. 6 1006 Michigan Ave. Chicago
Braunite cwloed 8. . emenat o8 N5 L g o] 0
Hausmanite .................... 0
Nocraving for tobeeco in any form Rhodenite ....... ; T e 0
Wlli)e';’yelibeg;m(alf‘illtsi,TobiccoRLl-:ie:mcr_ Qf\ The main ditficulties, in the district where REAL BARGAIN SALE
0 ry toqui e tobacco habit un- o g
aided. It'ealosing fightagainst heavyodds \_- the method “fas de\ elo?f.d'ha!'e tl;e fret.]ulent We have 2 quantity of "Erec_‘lorl";“_&lxjihlina (]:mﬂts on
and meana n scrious shock to the nervous occurrence ot pyrite, .\\' 11CH 1S 0. no value, hn.n(rl lg‘izhell(;h ll%a‘,\\ll:n. (;errn;ira: ‘;n’l“ « ls[[))llz_ay. mate Lhee!r
;{etepﬁ. Le_tﬁm tol};cco halght qpitth}‘J. l and the nonconductivity of zinc blende, coreegionels) swsice:y scolored and canoo! sold as oew.
PR (P OL, B O BT g ‘hich is the most desirable ore. The loplin
Tobacco Redeemer, aecording to direc- L g sk e o ildi
tions for two or thrée dave. 1t is a most district, however. has proved a most ad- Erector” Building Outfits
marvelously quick and thoronghly reliable I vantageous place for the development of
remedy for the tobacco habit.

. this method, since the ore-bodies are gen-
Not a Substltute I erally less than 200 ft. below the surface,

Tobacco Redeemer contains 1o habite and facilitiés for experimental work are
forming drugsof anykind, ltisinnosense ample and convenient. Field experiments
a substitute for tobacco. After finishing have been carried on for over a vear. Of

the treatment you have absolutely nodesire . i s g illi
I to use tobacco again or to continue the usze eleven 1093‘“0”5 e tesi Ly drll.lmg, after
of the remedy. 1t makes not a particle of the electrical observations had indicated a
difference how long you have heen using
tobacce, how much youuse orinwhat form
you use it—whether you smoke cigars,
cigarettes. pipe. chew plug or fine cut or J r———
uee sauff, Tobaeco Redeemer will positive. N\ /’—\
ly banish every trace of desire in from 48 .
to 72 hours. This we absolutely guaratitee / \ / —
in every case or money refunded. { \il\ f
Write today forour free booklet showing | IJ }
thedeadlyefiectof tobacco upon the human l \ \ - "
syetem and positive proof that Tobacco — \ J
Redeemerwillquickly freeyouof thehahit. Sy ﬂ
Newell Pharmacal Company, N i C7 - e
Dept. 521 St. Louis, Mo. —
Ao = — The Mysto Erector Set No. 2
7 - S contains 203 parts and makes 120 models,
o N ) No. 8501 "*Erector™ No. | Bullding Outft. consisting of
i f A\ 140 parts. wall bulld &1 molels aud more, all
EleCtrlc ROW Boat MOtOl‘ \ Vacked hsl 1‘1‘eul mm‘llnurlmn-r?ll e o e D $0‘65
; I\[::};e‘s'u':ur;_‘Zl'm':v;l Bo:llli.: / | ' 1} Stpplog welght 3 1bs,
?:ﬂyaljlfﬁl Detachabie : 7 / W2 No. 8503 “Erector” No. 3 Bullding Outft. Consisting of
Row Itoat Motor run by - N\ - 345 parts, will bolld 176 models and more. $1 75
eleelricity. Noodoror — ali packed In peat compsriment hoT...coae.s *
danceroud  gasolie, - Suimthog welght 6 [bs
Simple, notseless - “ "
2 ; No. 8504 *“'Erector’® No. 4 Bullding Outfit. consisiing of
q ‘:::(I‘:hé’ci\oﬂ;:; < fig 3 ) ?’i?l pvarts, including new Model Electrieal Meotor, olll
> IKO\% Doy acd Imih‘l l‘.‘llT m?(rt‘nil‘ llml nn-;-ci"nllmgu;rkc;: Il'l‘l m-lat g\éllléfg
funs oQ iwo six . Actual Distorted Contour Lines Obtained in DUGAIE X s 15 one of tha helil SENISESEESEE .
volt Bacteties. Thie 19 our 5th © DUt OF ANE MArKCt. .. ..o oo iiaeas

the Field. The Dotted Areas Result From, bl welehit 9 Tos.
and Indicate the Presence of an Ore-Body. | . 8506 'Erector' No. 6 Bullding Ouifit, ronslsting of

L@t paris. lwiudine new medel Electrical Maotor. This
most elaborate Ouint wilil bulld 263 Models, aven Rall-

Suceessiul year.

OPEN WINDOW BATTERY

Look inslde your starnge baltery tbrough the

patented o pon window. See cooditlon ef sev . ¢ of way Stations. Battieships, Aeroplanes and so

platesand nll*ufm.melvctmlylc. 1f you aiced a conductar. sex en prov ed lth_e pre§e_nc forth .oovvniiaeiiiie, Paeiaaeias ey e e $6-50
new automoblic starting Battery buy a Jewel the conductor. six cases being pyrite and Shippin® welght 18 ibs.

R EIonCy NG O peelallS S 50y onc case galena. The four locations mot | : First come. firt served. Only linuted stock avallable.

Motorcycle Electric Lighting System

The Jewel Generatar Motorcycle Storate Battery and | | proved by drilling occurred in the early | Send for oue today.

:‘:::nl-’tll‘.:le“\'t:;l::.:;:rg:r){f:’:?:éi:ﬁlﬁ;eé.l demand.  Ageats {)art Of the \\I'Or]’:l. before enough datq Pad THE ELECTRO IMPORTING CO.
JEWEL ELECTAIC COMPANY, 112N, Filth Av., CHICAGD | | 6€T1 accumuated 10 assure proper amter- | . "p o fo o ¢ New Yerk

pretation of the contour lines.

You benefit by mentioning “The Electrical Experimenter” when writing to adeerhisers.
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AL
—————INE

The Very people, the
will sce your ad.
Exchange Columns only.
The rates arce:
Rewittance must accompany gll orders,

Scientific Exchange Columns

UNDOUBTEDLY you bave at the present time same things for which you have no further use. Do you wish to exchange them for something,
for which you have immediate use? There is no surer and quicker way to do this than by advertising your articles in these columns.
Onty people, who could possibly have a use for your things read this jo
t is furthermore the cheapest advertising medium for you 1o the country.

Five cents per word (name and address to be counted), minimum space 3 lines.

g No advertisement for

We reserve to ourselves the right to refuse an

December issuc should reuch us not_later than Oectober 25th.
. The Classified Columns of “The Electricol Experimenter’” Bring Positive Results.

Suhscribers experiencing trouhle in dealing with any advertiser should notify the publisher very promptly.

OVER 80,000 PEOPLE READ THIS JOURNAL

less than 50c. accepted.

urnal. 3 4
Dealers' advertising acccpted in Opportunity

advertisement which we cousider misleading or objectionable.

More than 75,0u0 interested people

Count about 7 words to the line.

Advertisements for the

FOR SALE CIIEAP—Onc ncw Power's 6-A No-
tion DPicture Qutfit; used four weeks; would con-

sider an immediate cash offer.  Austin Miller,
Erwin, Tenn.

FOR FIRSYT 32 numbers of Electrical Experi-
mentcr, comprising first two velumes and eight
numher volume three, will exchange copics of
Scientific_American, complcte from Jan, 1, 1916,
thru April 28, 3917. Write, stating condition of
copies. James Gaston Towery, 145 McDonough St.,
Lieeatur, Ga.

FOR SALE—1% 1b. No. 25 DCC copper wire,
£1.15; 100 ft. No. 8 DBRC copper wire, 5c foot.
Fourcylinder auto spark ceil, $8. Knapp lcader
motor, $2. U'nderwood No. § typewriter, $35. ex-
cellent condition. Meeecano No. 3, $3.50. Iuger-
soll wrisi-watch (new), $2. Stamp collection and
athum, $1. WANTED—Volumes 1 and 2 of E.E.
Write, Alon Shewman, Tionesta, Pa.

FOR EXCHANGE—M3y» complete wireless re-
ceiving set, vaiue abomt $60, for a Smith Martor-
wheel in good condition. G. M. Burchnell, Mon-
roeville, Ind.

WILL SELL—Colonial 110 direct, three.speed
fan, $4.  6-18-volt Menomince Motor, $3. Marconi
2-incb Transformer Coil, $3.50.
express.  Robert Haag, Chadwick, Il

FOR SALE—Wireless instruments at bargain.
Send red stamp for list and prices. W. F. Went-
ling, Cumherland Vallev, Pa.

. WILL PAY CASH for 518 Omnigraph and dials,
if in good shape. Edward Law, Jr., 216 Sycamore
St., Clarksburg, W. Va.

FOR SALE—Two International Correspondence
Schoo!s’ automobile reference volumes. ansl Seneca
plate camera, 4x5. Geo. Bruenn, Durand, Wis.

1 WILL TRADE my chemical and wireless
lahoratory for an automatic telegraph kev. All
inquiries answered. A. L. Cox. Jr.,, Glendale, Ky.

BARGAINS—Scneca Camera 214x3'4 R.R. lens
trio shutter and outfit, £10. Cub camera 3% x3%,
$1. FErniest Rerucha, Rrainard, Nebr.

FOR SALE-—$50 motor-generator; runs as motor
on 110 A.C, !4 1L.I'. dcvelops 3,800 r.p.m. As
generator will charge 8 v. 60 amp. storage bat-
teries. First $15 check takes it.  Atlee Gulledge,
Fox 592, For1 Pierce, Fla.

WANTED—Motorcyele, ltpht weight Indian pre-
ferred; must he in A-1 condition, no junk wanted.
Also want motorhike, carbide generator, omni-
graph and vibroplex. Have $6 toy picture ma-
chine for $3. 0. C. Miller, Bayard. Kansas.

FOR SALE—4,000 M. Loose Coupler, $4, cost
£10: Nirandes 2,000 oliin head-set, $3; 1/20 H.P.
Knapp A.C. motor, $3.50; Knapp Tvpe § Dynamo
Motor, $1.50; 1” Ceil, $2. Write for further par-
ticulars. All letters answered. Ray J. Farmer,
Monteguma, Fowa.

COMPLETE [. €. S. Electrical Eingincering
Course, Cost $145. Never heen used. Wil sell
half price. Swap for Saxaphone. George Niman,
Polo, 111

BARGAINS—$35 Eclipse bicycle, coaster brake
maodel, $20; $15 Guitar ontfit, $1!; Ray Scout out-
fit, including puttees, Suit size 16 and haversack,
4. All guarantced in A-1 condition, Cash. Want
phanegrapb and records. Arthur Ellwein, Wrights-
ville, Ta.

I. C. 8. course on clectric lighting in four vol-
umes, SR: Drke’s Auto course, with models, $11;
hookkecping course, $2.50. Will scll or exchange
for omnigraph. A. llersec, Rurlington, Ont., Can.

FOR SALE — International Correspondence
Sehonls® cleetrical eourse, sell for $35.  \Vrite P,
R. Glasgow, 1704 Lee Rd., Cleveland, Ohio.

FFOR SAILE—Carlisle & Finche FElectrie Motor.
(‘.nodMenndition. Price $10. Earl Cook, Bernards-
ton, Mass.

FOR SALE—One Premo film pack camera, post-
card size, slightly used, hest of condition. l”.‘rite
$10. T. R. Roesch, 13332 Forest Hill Av., East
Cleveland, Ohin,

FOR SALE—Storage battery, motors, wireless
goorls, etc., or will exchange for mnatorcvcle, or
bicvele cueine. Paul Oluhausen, §24 Chester Ave.,
East Liverpool, Ohio.

FOR SALE—Iudson Andion Amplifier Ruth,
new, $5; 3§ Spark Coils, §1.25; large Accurate
Volipmmeter, $2; alsoe clemicals. Al answered.
. C. Swimmer, 1904 Park I'L, Brooklyn, N. Y,

Terms ¢. o. d.
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FOR SALE—Illigh-grade receiving apparatus, in
excellent condition, only in operation for two wecks.
Consists_ of: Tubular audien (bnth filaments),
$3.25. Duck’'s N.AA, receiving transformer, cost
€12.25 for $12.50. Two Nurdock .001 variahle
condensers, $2.50 each, One Clapp Eastham for
$3: small .0005 Murdock, $2. Klieostat cabinet,
Murdock 3,000 phones, all for $4.50, or separate
oficrs. These instruments are all in perfect con-
dition. Also Murdock change-over switch and
miscellaneocus apparatus.  Sending instruments—
bave never been used—10,000 volt olel modcl Thor-
darson, $12.50. Four scctions Murdock sending
condenser at $1.50 eacl. Oscillation transformer,
cost $6.75 for $3.50. Key, fine spark gap notor,
etc. for offers. Am going to join Naval Reserve.
Write offers anyway. Address 1. W. Toomey,
P. O. Box 127. Deer Lodge, Momana.

SELL—Navy coupler; Perikon detector; variom-
eter; 34" spark coil; $§5 FErector; Encyclopaedia
Tritannica.  Wriie for list.  Carlton Caswell,
Franklin St., Framingham, Blass,

FOR SALE OR EXCHNANGE—A Chambers®
Loose Coupler, good condition, $5. Might take
ﬁ:oc!! wireless apparatus. George Coxe, Olean,

FOR SALE—Onc 2% horse power Shaw bicycle
motor, run less than one hundred miles, good as
new: it has a high tension magneto. Also have
for sale one llendersnn motoreycle, 1914 model, 15
horse power, uo magneto. \Will sell the Shaw
motor for $30, and the Henderson for $35, it is
all complete but the magncto. Ilenry Mlichelsen,
Gladhrook, Jowa.

WANT—CGoodeil Pratt Lathe with slide-rest for
$60, regcnerative receptor.  $18 Multi-Audi-Fone,
$14.75.  $23 Multi-Audi-Fone, $18 New, Francis
Prev, 102 Ileath S1., Somerville, Mass.

FOR SALE—Duck’s Navy Type Receiving
Transtormer, 2,500 meters, cost $l&-50. sell $12.
Murdock 366 43 plate Condenser, $3. Brandes
2,000 ohm receivers, $3. [ K.\W. Aerial Switch,
22, All used one month. Will sell all for $13.
Lloyd Ross, R6. Alhert Lea, Minn.

1913 Excelsior Autocvcle for sale. Necds over-
hauling. Best offer takes it. Engine, magneto and
carburetor in good condition. lMorn, lights, speed-
ometer.  Will swap. Fisher, c/0 NP. e
Power Co., Woonsocket, R. L

T TR T 20 R R O
“WANT TO SWAP”?

Do you realize that these “Scientific Ex-
change Columuns” are the \World's most re-
nowned "Swap” market?  “TIIE ELEC-
TRICAL EXPERIMENTER" prints 80,000
copics of this issue; that meams that at
least 160,000 rcaders see this page and
probably a great many more. Our readers
who advertise bere seldom advertise the
same thing twice—usually within five days
after the issue is out the advertised article
has been sold, or swapped. The many testi-
monials which we print hare irom time to
time are ample proof of the ahmost miracul-
ous pulling power of these columus.

Look around in yeur attic or werkshop
and you will find dozens oi lung furgotten
articles, useless to you now, but very use-
ful to someone else. At a riliculously low
cost yon can either sell or swap such articles.

And rememher this fact: The U. S. Postal
Laws protect you. Vo ane can ‘'do” or
cheat you. Of 3,495 “ads” published in
these columns during the past five years,
only twelve complaints were reporied to us,
and each and every one was aldiusted to
the full satisfaction of the complainant.

It matters not_if you have old baoks or
mamazines, a kuodak, electrical or chemical
apparatus, scientific instruments, bicycles,
typewriters. moving picture machines, air
riflcs. watehes, structural toys, €tc., ete.
All these and countless athers can be speed-
ily «lisposed of here. ry it and be con-
vinced.

AT TR LTSRS O AL HRSTII e T HS D = U

WANTED—Thordarsen type R Y
v. 60 cycle A.C. transformer s goodd con 4
a bargain.  Also Tesla coil. Harald Janeway, L.
Box No. 1, Edmouds, Wash.

TELEGRAPH APPARATUS FOR SALE—
Consisting of omnigraph, autematie transmitter
(No. 2), key and sounder (20 ohm Runncll Com-
hination sct). Slightly nsed.  Excellent condition,
;‘PS.\' Frank J. Tomazevic, 12 Stagg St., Brooklyu,

NI
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FOR SALE—0One new omnigraph, never been
used, cost $18, will sell for $15. Chaange of plans
is reason for_ sellin Kkoss Hahn, 1325 Arm-
strong Ave., l\nox\-il?e. Tenn.

FOR SALE~—Interstate receiving outfit, $3;
banjo-mandolin $4, cost £8: mirroscope (gass, $2.
Dewitt Palmer, 1234 N. 60 St.. Philadelphia.

bD. C. Electric Mowor, 22¢ V. 1/7 H.P., almost
new. \Will exchange for A. C. Motor or X:Ray
apparatus with large condenser, or §15 cash. Wm.

ruchan, 3776 Madison St., Gary, Ind.

ROLL top desk, single pedestal: York snare
drum:; Pawers’ No. motion  picture machine;
Edison “B” Mecchanism; automatic stereopticon,
capacity eichteen slides; twenty sets colored song
slides: 3,000 ohm phones, £2.95: offers con-
sidered.  Good visible typewriter, $25. Verner
Hicks., Marion, [\

HALF PRICE—$60 lathe: $30 drill press; S$4
emery wheel; band tools; work hernch: wood tools;
1-5 ﬁ.\\'. transformer; 15" coil, motor, dynamo;
all select instruments. Cbas. llorton, 17 Euclid,
Ridgefield Park. N. J.

SACRIFICE—$100, 10.000 meter Audion-min-
era) cahinet set. $63, 5,000 miles on Galcna.
9,000 Audion, almost new; 100 transmutting ap-
paratus, cheap. Write, Bud Wickersham, 170
Valley &, San Franciseo. Cal.

FOR SALE OR TRADE—Rochester Optical
5. 8 x 10 view camera, rising and falling fromt
ouble swing, reversible back, with Bausch & Lomb
automatic shutter, and comhination view and por-
trait lens, three douhle plate holders, no tripadl,
or earrying case. Cost $83. Mca, six cylinder,
hieh temsion magneto, runs anticlackwise.  Cost
$100. Wizard, direct current gencrator, 6 am-
cres, 20 volts. Cost %18, Metsinger Auto
parker direct current ﬁencrator,_ 6 amperes, 320
volts. Cost $35.  INive ILT. npright, shde valve
steam_engine. No flywheel. governar, or throttle
Cost $30. Acolian Flanala Mano Plaver, and fifty
rolls of music. Fits any piano. Cost $350 and
music ahout $30. Edison cylinder plionocraph with
cyenet born, and two hundred and sixteen two
lx] four minute rccocds.

an Cost altogether $123.
Will trade for hizh-grade wircless scending and
ratlex

recciving ap‘:amtm_ no home-male stuff,
camera, hivh pewer rifle or what have you?
K. .\, Workman, Wandward. Okla.

SMALL serew eutting lathe, 3 ed lathe and a
Boley watchmaker's lathe for sale or exchange.
Ralph C. Morse, I O. Box 147, Foxbero, Mass.

FOR SALE=£30 set Harvard Classics, 51 books,
rew, $30; also I5” spark eml without eondensers,
I interested write, will send photo of coil and
open hids. Any for less than §40 iguored, Harry
J. Frenz, 740 Iranklin Ave. Wilkinsburg, Pa.

WANT—1% to 1 1L.P. S00 volt motor ar gene
erator, \Weston or Keystone portihle ammeter 0.50
amperes, voltmeter 0-150 volts. \Will buy for eash
or cxchange for radio apparatus. Fave an excel-
lent Keystone milliampere meter; fine for research
\}\iorl{; Samuel Cohen, 1936 Pitkin Ave., Brooklyn,

SACRIFICE—Wircless apparatus, Tesla eail,
camera, hooks, copics af E. 12, Steflev bicvele
motor, \Write for immediate offer.,  Stamp. Nor-
man Himes, Norwich, Coun,

FOR SALE CHEAP—Wireless aml Elveetrical
apparatus, Want taps and dics,  James Dickers
wan, 20 Rush St., Somerville, Mass.

You benefit by merntioning “The Elcctrical Experimenter!

.
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when writing to advertisers.

ENCILANGE—Neow Flute & Piccolo, worth $40,
for electric train, tovs or apparatus.  What have
yonn? Arthur Ohlschlager, 488 Normal Ave., Buflalo.

EXCHANGE—My $40 Violetta complete Want
Omnigraph in first.class conditi in, cven exchange,
or what have yon in wireless apparatus?  Geo.
Chandler, 500  N. Clark 8t.. Chicaga, Il1,

WANTED—Capy of bnok * Michael Faraday, 1his
Life and Work” hy Syhanws Thompson.  Also an
phimeter of the Roller-Smith tvpe or a Wheatstone
bridge: must be in first-class conditinn, and include
galvanometer,  H. W, Sccar, ¢’ Eirctricar Ex-
rertvESTER, 233 Fulton St.. New York Gity.
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time to scan throngh these columns.

advertising agency.

accepted.

Advertisements in this scction six cents a word for each insertion.
Name and address must he included at the above rate.

Tea per cent. discount for 6 issues, 20 per cent.

Sy

Opportunity Exchange

YOU will probably find more opportunities and real bargains in these column
life are bard to find and worth going after—these little ads illustrate that

Count 7 words per line.

discount for 12 issues from above rate.

Advertisements for the Decembicr issuc should reach us not later tham October 25.
OVER 80,000 PEOPLE READ THIS JOURNAL
ENPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N. Y

s than anywhere else in the coumtry.
point; yon alone will be the

Cash should accompany ail classified advertisements unless placed Ly an accredited

Objectionable or misleading advertisements not

Most good things in
real loser if you don't take the

| {

AERONAUTICS

CHEMICALS

PATENY ATTORNEYS

AERIAL AGE., America’s leading illustrated
weekly, presents the latest developments in aeronau-
tics throughout the world. Up 1o the minute
technical information concerning aero-engincs, aero-
planes, accessories and patents. Complcrg model
news and instruction. Trial suhscription six
months, twenty-six issues. one dollar, Sample cop
10c. Aerial Age, Z80 Madison Ave., New Yor
Citv. N. Y.

AUCTIONS

AUCTIONEERS make from $10 to $50 a day.
E_ree catalog.  Missouri Anction School, Kansas
ity.

BOOKS

TO GET BETTER PICTURES: Read the
Amateur Photographer’s Weekly; illustrated; week.
Iy prize competitions; print criticisms: many unique
features; $1.50 per year: three months’ trial sub-
scription 25c.; Abel Publishing Company, 401
Caxton Bldg., Cleveland, Ohio.

BOYS—Get my hook “llow te Make a Com-
&le!e Telcgraph,” price loc. Glen Jackson, Fi,

ecovery, Ohio.
30 MAGAZINES—AIl different, late issues.
Yalne Yours, only 25¢ prepaid. Eastern

Bureau, New Egypt, N. T,

LABORATORY ENPERIMENTS in General
Chemistry, 36 illustrations, 5t/ x 734, 212 pages.
manval of 500 carefully chosen cxperiments
on the most common elemcnss.c Price $1 prepaid.

Ludwig, 299 Broadway, N. Y

A BINDER for THE ELECTRICAL EXNPERI.
MENTER will preserve your copies for all time.
Price, 50c, Postage on 3 lbs. is extra. Send for
one today. Experimenter Publishing Co., 233 Ful-
ton St., New York City.

FIRE SALE OF SLIGHTLY DAMAGED
BOOKS. Duc to fire in our stock rooms, a great
many of our books were water stained. but not
otherwise damaged. Rather than dispose of them
to dealers we prefer 10 give our readers the bete-
fit. Look at this list? Qur celchrated \Vireless
Course, 160 pages, 300 illustrations; Experimental
Electricity Course, 160 pages, 350 illustrations; How
1o Make Wireless Sending Instruments. These
three books for $1.00 prepaid. Regular selling
rrice of these three books is $2.50. We guarantee
vou will be satisfied. Experimenter Publishing Co.,
Inc., 233 Fulton St., New York City.

OLD E.E. BACK NUMBERS—We have some
]valui;]bl]e old E.E. batk numbers ou band as per
ist helow:

1915. March . .price each $.20
Jan. .. -price each $.25 Alpril 500l TRL
Mareh o w o A D
April Tl own Juiv e e
1uanyc L L . g“ngSl “ .. [
jll' “ " “ ()ecl: N “ .« “
Anpusi L o« owow Qb D00
Se ‘ “ .« “” Do:. e a“ . .
oLl D
Nov ... « « «“ j ‘ w“ 5
Dec. .... B e o

March o ol

1916. . April .. A

fn Lo Mo oe o
< 8209 }u;’lt toon .

uly sl =

We can 6 orders at once upon receipt of your

) £ 14
remittance and if you have not thcsc numbers al-
ready now is your cbance 10 get them as they

probably will be snapped up very quickly. Ex-
perimenter Pub]ishingppCo., 533 Full?m1 'E:’t, New
York City.
BUSINESS OPPORTUNITIES
SPECIAL OFFER—Luminous Paint 15¢; Sil-

ver-platinc Powder, 15¢; Liquid Courtplaster, 15¢:
Soap Bubble Liquid, 15¢c: Straw Hat teach, 15c;
Collapsible Tube Tooth Paste, |5¢ Resilvering Mire
ror Ligquid, 13c: Polish for Tan Shoes, 15¢c; %)ress-
ing for Tan Shoes, 15¢; Paint to Make 0il Cloth
15c. Full Directions liow to make and use. Ful
set of 10 only 50c, Remarkahle harmain, Stamps
accepted. Sidney Specialty Co., 233 S. Fulton St.,
I\_'_e_\v York Citv,

URANYL CHLORID (Radio-Active) pure, %
0z., 75¢; Uranyl Bromid (Radio-Active) pure, %
oz.,, 90¢; Urany) Oxid (Radio-Active) pure, 14 oz,
85¢; Uranium Metal fused (Radio-Active) 1 gram,
$2. The above arc aranteed gennine. Robert
J. Hanchett, Nestor, Cal.

LISCIEN CHEMICAL APPARATUS OUT-
FIT irculars, four cents. Clarénce Appel,
Mathews Avenune, Knoxville, Pittsburgh, Pa.

RADIUM ORE.  Sample Twenty-five Cents.
Clarence Appel, Mathews Avenve, Knoxville, Pitts-
burgh. Pa.

ELECTRICAL SUPPLIES AND APPLIANCES

FLASHLIGHTS—No. 382 2-CELL BABY
TUBULAR Fibre Short-Circuit-Proof Case. Com-
plete with Battery and Lamp, 75c. Send for
IMustrated “List 0” of Guaranteed Quality Cases,
Lamps, Batteries, 1land Lanterns. BAER ELEC-
TRIE. \'an Wert, Ohio.

FOR SALE—Engines. half horse power np.
Terms on sizes larger than one and a hali H, P.
Also Dynamos on tcrms, II. J. Clemmer, Blue
Creek, W. Va.

BOYS—I have on hand Transiormers of any
type. WRITE ME. [ can save yon money, Mj
special offer on Standard make ‘iransformers for
ODerating Electricai Toxs and tor vour lahoratory.
Generate 3, 6, 9, 15, 22 volts, controlled by a
switch for §1.85. Regular price, $3. Have onfy a
limited number. A(‘%‘u OUICK. Further particu-
lars FREE. Willard Meyers, 950 Garfield Ave.,
Chicago, [l

INEAS WANTED—Manufacturers arc writing
for patents procured through me, Four books
with list bundreds of inventions wanted sent free.
1 help gnu market your invention. Advice Free.
R. B. Owen, 130 Owen Bldg., Wasbington, D. C.

PATENTS—R. Morgan Elliott & Co., Patent
Attorneys, Mechanical, Electrical and Chemical
Experts. 716-724 Woodward Bldg., Washington, D.C.
. PATENTS=Without advance attorney’s fees.
ot due until patent allowed. Send sketch for
free report.  Books free. Frank Fuller, \Wash-
ington, D. C.

PATENTS ON EASY PAVYMENTS—Send
model or sketch for Free Scarch and Certified
Registration of Your Invention for Your Protec-
tion. Free Book Tells What 10 Invent and How
to Obtain a Patent on Easy Favments. C. C.
Hines &cCo., 593 Loan & Trust Bidg., Washing-
ton, D, C.

FETHERSTONAUGH & CO.—03
Bldg., \Washington, D.
compos of young nien for
and older _men for counsel.
lawyers. Free Booklet.

Victor
35 year old frm
energy and push,
All trained patent

PHONOGRAPHS

BUILD YOUR OWN PHONOGRAPH or manu-
facture them for profit. Drawings, instructions,
etc., Twenty-five Cents. Satisfaction guaranteed.
Circnlar free.  Associated Phooaograph Co., Dept.
E, Cincinnati.

HELP WANTED

TELEGRAPHY

THOUSANDS GOVERNMENT WAR PO-
SITIONS OPEN to men and women, 18 or over.

$§100 montb. Rapid increase. Sbort  hours.
Pleasant work. V\acations with pay. Pull unnec-
essary. Examinations everywhere. Common edu-
cation sufficient. List positions free. Write im-
mediately. Fraoklin  Institute. Dept.  M.27,
Rochester. N. Y.

BE A DRAFTSMAN—Big pay; tremendous
demand. Swndy at home; complete course; draw-
ing instruments FREE. Our_students filling good
positions as Draftsmen and Chief Draftsmen with
Government and private concerns. \We help you
secure position when qualified. Columbia School
of Drafting, 25 McLacblen Bldg.,, Washingion,
D. C

MISCELLANEOUS

TELEGRAPHY —both MORSE AND WIRE-
LESS, also STATION AGENCY, taught quickly.
TREMENDOUS DEMAND—much greater than
supply—PERMANENT POSITIONS SECURED.
B SALARIES — recently raised. IDEAL
WORKING CONDITIONS—short hours, vaca.
tions with pav, sick and death benefits, etc.—pre-
vailing. GREAT OPPORTUNITIES FOR AD-
VANCEMENT,  WOMEN OPERATORS also
greatly desired by Railways and Western Union.
Tuition reasonahle. Cheap livin expenses—can
be carned. Oldest and largest Sciool—established
43 years. Endorsed by railway, Western Union
and Marconi Telegraph Officials. Large illustrated
catalogues free. orrespondence courses  also.
Write todar. ENROLL IMMEDIATELY. Dodge’s
Institute, Lone St., Valparaiso, Indiana,

LACGHABLE CARTUON—One that will make
your sides ache, send ¥your photo and 23c ).
PUBLISHERS—! make carioons and iliustra®sns
for you also. Ridley, Cartoonist, 639 Mont-
gomery St.. Jersey City.

STAMPS—75, all different, free. Postage, 2c.
Mention paper. Quaker Stamp Ce., Toleda, Ohio.

WE HAVE a limited number of beautiful art

ictures of the following famous clectrical men on

and. Nikola Tesla, Dr. Lce Dec Forest, (Guglielmo

Marconi, Charles P.
Fessenden, These make a handsome decoration
for any laboratory or worksbop and should be
rominently displayed. DTrice for five, spreg?ld.
l2)5c. Experimenter Pub. Co., 233 Fulton St., New
York City.

BIG BARGAIN IN TENNIS RACRKETS—
\We bave a small supply of Tennis Rackets, made
by one of the largest firms in the country, on hand
which we will close out at the following prices:
No. 2375—Extra best Tennis Racket, $5 grade, air
dried ash, popular long oval form, concave walout
wedge, superior quality of gut; each, §2.73.
No. 2377-—First grade Tennis Racket, second
growth ash, walnut and maple tbroat. very good
grade of gut: handle of cedar with leather cap; a
$3.25 grade; each $1.85. .

No. 2376—Medium_grade Tennis Racket made of

Steinmetz and Re(i;inald A.
i1

the same stock as No. 2377 except the gut. A per-
fect $2.25 grade. ldeal for beginners. Each $1.35.
Shipping weigbt of each size twe pounds. Send

for one today. Our stock is limited and policy ist
*First Come, First Served.” Don't forget to in-
clnde money for postage, or we ship express coilcet.
The Electro Importing Co., 233 Eulton St, New
York City.

WANTED—Experimenters
facturing business at home.
ticulars.  Louis E. Schwab,
land, Ohio.

25 Beautiful Post Cards. Prepaid 1sc.

« Commercial. Gary. Indiana.

to conduct  manu-
Send stamp for par.
Brooklyn Sta., Clevc-

Burg,

TYPEWRITERS

TYPEWRITERS, all makes factory rebuilt by

famous “Young Process.” As good as new, look
like new, wear like new, gnaranteed like new,
Our big business permits lowest cash prices. %10

and up. Also, machines rented-—or sold on fime.
No matter what your needs are we can best serve
vou. Write and see now. Young Typewriter Co.,
Dept. 363. Cbicago.

WIRELESS
CABINET SWITCH POINTS, BRASS,
Y x 34 inches 632 thread, 1lic. 5/16 x 5/16
inches 8§/32 thread, id Clarence

2% ¢ Prepaid.
Vaughan, Middlctown, N.‘Y. i

AMATEURS—What can _yom de withont the
Audion? The supply is limited. Genuine deuble
filament “‘Audiotrons.” tested, 26.30 cach. repaid,
;lvl}lle Ishcy last.  Underwood, Box 216, Mononga-
efa, Pa.

BEFORE BUILDING that recciving set get our
circular on perfectly desicned switches and switch
oints.  llard rubber knohs used _exclusively.
ureka Secondary Co., 6939 S. May Street,
Chieago, 111,

ATTENTION!! Send 31 for BLUEPRINTS—
They tell you how to construct the famous
“PARAGON" where to Purchase parts, and wiring
diagram,  OMNIGRATHS, new and used, rented
and sold. Send name for bargain list NOW.
“MIDAVEST,” Matioon, Illineis.
TREMENDOUS SALE ON ¥” SPARR COILS
300 35 Spark Coils. EXCELLENT working con-
dition. rice $1.40. You cannot go wrong.
J. Eisgran, 1520 St. Marks Ave., Brooklvn, N. f

COILS WITHOUT V1BRATORS
00 31" Spark Coils WITHOUT VIBRATORS,
Price 00c. . Eisgran, 1520 St. Marks Ave,
Brooklyn. N. Y,

Yow benefit by mentioning "The Electrical Experimenter” when writing lo advertisers.
»
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WANTED

sk

Thousands of Trained Men for the
Aeroplane Industry

If you read the newspapers you know the facts. Right
now new Acroplane factories are being builtevervwhere. By Spring
they will be ready and looking for thousands of trained men who know and uneder-
stand Practical Aecronautics and the Mechanics of \viation. llere is your chance.

Bud Morriss

Chief Instructor
American School of Aviation

This well-known aviator
personally guides the prog-
ress of each stwfent. He is
assisted by a distinguished
Staff of Acronautical Engi-
neers, Aviators and Aero-
plane Manunfacturers. These
men give  yon  practical,
right down-to-the-minute
working knowledge of the
very highest werit.

making in our cffort to  supptv the demael for trained men next spring, This offer will be
Act at once

Money Back Guarantee

antee that we will refnnd every cent paid for tuition i vou are not satisficid an comple

withdrawn without naotice.,

Aviation is the young man's proiession—the richest fict}
of opportunity ever opuned to “live wires.” Are you one?
Then write, quick, for full information. Send the coupon
helow.

\War has given to d7ietion ouly its start. The return of
peace will see this amazing new industry rivalling the rapud
vrowth of the automobile business, witl bigyer opportuni-
tics for the piounecrs, the men who get in NOW and are
ready next Spring to step into ane of the thousads of big
paying positions. You can do it.

Learnin a Few Months ;)

No matter who you are, where vou hive,
or whal your age, if you can read and write English,
vou can (uickly and cusily master this wonderful Course in
Pructical Aeronauntics. Lessons are written in simple, non
technical easy-1o-understand language. and illustrated with
diagrams and blue prints. You are under the person:al di
rection of practical aviators and aeronautical experts
tiiroughont the entire Course. Positively the most THEAC
TICAL. most interesting and fascinating Course of home

study instruction ever prepared,
RUSH THIS

HURRY! “coveor’

COUPON
There's nol a moment (o lose.  Send thi

coupon—or a postal today—tlis minute—for fnll
paviiculars about this great School, its faculty of famous &
aviaters and its remarkable training Conrse. We PROVE

that we cun quickly it yon for any branch of the Avi

ton Industry you wish to emer et ns tell ¥

aliout the wonderful SPECIAL QFFER we are now ' 4

&

tuwray,
absalutely nothing. 4
an jron-clad guar- &

You risk

We pive vou Name

Prepare NOW
for One of These

BIG JOBS

Aeronautical Eneineer
S100 to $300 per week,
Acronautical Instructor
Jta 137 er elh
Aeronautical Contractor
Foormaos PProals
Aeroplane Repairman
$6 to §75 per week.
Aeroplane Mechanic

$40 to $oU per wee
Aeroplane Inspector
o §75

I
Aeroplane Salesman
Aeroplane Assembler

AerOPII\ne Builder
£125 N

‘I---------

® American School of Aviation

431 So. Dearborn St.

Dept. 744B, Chicago, Ili.

Without any oliligations en iy part,
please send me  full particulars of
vaour Course in Practical \eronaatics
and vour Special LIMETED Offer.

tion of the Course. MAIL COUPON NOW WITILE THIS SPECEAL OFFER LASTS !

AMERICAN SCHOOL OF AVIATION ,
431 So. Dearborn St., Dept. 744B CHICAGO, ILL, &
. 3 r \J

Nehdress ..
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very Electrical ¥
Wants These Books

and we ship them F E
for your inspection R E

10
Volumes
3500
Pages
4700

Flexible

Covers

13 uf;r, [

i T e,

Handy Wl Pictures
Pocket- rigoun, sel’

Size Po -

Yolumes Month

g

Just what you need to know to succed in ELECTRICITY

. VERY electrician, every engineer. every mechanic should know
~s about these wonderfully helpful instructive books, which give in

plain words a complete working knowledge of electrical engi-
3 Lyua neering in all its phases.

READ THI1S PARTIAL LIST OF CONTENTS
NO 1 Contains 348 pages, 388 ilustrati ectrical

1 3 3} 1

e & Mo You run into some new electrical problem almost every day. The
N°-] 2 ng- information you need to help you in your every day work is in

[ 159 ol

oz F1 AW KINS

side and 1 r g1 ligh
No. 4 Conta 2 s Atgmane | JE TRICAL GUIDES
Ng‘ 4 C'Jrr't‘m Dt“\i‘.vll“vw.ulel’r;\;&..-‘- .:urlreu( di .t:nn L E C
—ine wer K r—a]t. — -

Lo PRAREe 4l B milicina lorguech) These boaks place eleciricity at your finger ends. They cover every imaginable

struction—windi

No.

Tustratin © - subject, principle, theory, problem. trouble, and way of doing things electrically.
5 Cont e N n 3 ;“’ Every subject is indexed so that you can turn right to it, They are a study course
12l rTr and a reference guide in one. wrilten in plain every day language—no wasted words
BT, s—cont -only what you need 10 know-—chock full of up-to-the-minnte electrical knowledge.
No. 6 472 SIALnR The guides are a complete course in electrical engineering. They will help you in
every detail of the day’s electrical work. You can't ask an electrical question that

g rel pratenson o - Hawkins Guides can‘t answer.
Iactor {naicato - 1Y [
No, 7 Contelns 215 Pocket-Size Flexible Covers

nt. selortton, Jocs
e he The books are small enough to slip into your
covers

I’ el
NO. 8 € Te h pocket—hsndsouely bound in flexible hlnc?“‘n

ting
coat

What Electrical Men Say

Heiped Him Make Good
“It 1s only right for me to recom-

Cua e

of aety
a lllustrations,  Once you see these books and
put them into actusl use you wilj never sgain want to be

‘ iretess— o) ne—ph 3. ete b
NO. 9 e Elec- ud 4.700

THEO. 3 -
AUDEL & CO. %0

72 Fifth Avenue ‘ ptat

New York, N. Y.

_Y:hsu- submit me fnr' ‘ lihrary.

Also a eamplete 126-page readv
reference Index of the complete
This index has been
planned to render easily ac.

ges, lustrations,

without them. Try it at our expense.

SEND NO MONEY

It will cost you nnthing to recelve these books—to look
them over-—ask them al) the questions vou can think of
s—use them in your work—study them—pick up some |
{oomation that will increase vour eafning abili
w! he set volumes enti REE

&n r o ce in the gu T

mend hichly the Hawkine Guldes. for
they bBave been of the greatest assist-
ance to me in placing we in my pres-
«nt posilioo as Superintendent of (‘on-
struction Department of one of Oblo’s
largest Electrical Combanies. I woulid
Iike 10 sve every man have a set of
Naskins Guldes ™"
Geo. Knecht, Columbus. Ohlo.

In the Navai Electrical Dept.

*“Tha Hawkins Gulde« are grest help
to me in the Naval Electrical Depart-
meft, which thes cover very thorough-

- cessible all the vact infar ¥ . J. Comell,
at o ‘ mation contained in the nothing. U. B. Receiving Ship. Brooklyn. N. Y.
10 electrical ¥ When you declde to keeP them sou only hava to par
4 ’memﬂ:,‘: n‘.fr“h]'st £t down aud remit the balance of $9.00 on the easy Superintendent
g S0 E Payment of $£1.00 a month till naid for “l sm now superintendont of the
eT0S]  refer. 1'se this couron to get the books. It will Pay you Dunoville Niydro - Electric  Systems,
Signature ences.  You find meny times over. snd Mawkins Guldea were a grest help
what vou want to me in hokling down & responsible
0 k o pasition
i, 1 THEO. AUDEL & CO. W.'E Swartz. Duantille. Ontarlo.
. Wireless Operators
Buslness Address . ... ... ... ... ... ...... 72 Flfth Ave- NEW York, N- Y- I heve worked wireless for ten
‘ . years—but 1 wish 1 had these books
A === ® years ago. as they have saved me &
Residence = s K WWN creat deal of lqrouhla"‘}l&)lﬁrt\}_ull
L) M - Steamer ) No 2.
J = iR = e Walkervllle. Oat.
Reference LNy, ——
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