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Gold Stamped
Size 7 x 10 inches
160 Pages
20 Lessons
360 Illustrations
30 Tables
Price 31.75 Prepaid
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But Soft Bound,
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Price $1.25, Prepaid
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COURSE

in 20 Lessons

By
S. GERNSBACK, H. W. SECOR,
A. LESCARBOURA

that it meet some of the many important changes
which have occurred in Radio Telegraphy and Tele-
phony within recent years. Much valuable data and
illustrations concerning the Vacuum Tube has been
added. This comprises the theory of the Tube as a
detector and as an amplifier, and in addition has been
included modern amplification circuits of practical
worth. Incidentally, space has also been devoted to
the development of the Radio Compass as operated and
controlled by the United States Navy with its con-
sequent great aid to present-day navigation.

THIS Course has been considerably revised in order

The beginner and general student of radio will find
this Course of great value in securing the necessary
fundamentals of a most fascinating and instructive
vocation, or avocation—as the case mav be. Radio
holds out considerable inducements as a career.
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Raise Your Pay With
These Electrical Books

BIG salaries are paid in the clectrical ficld for expert knowledge. The

man who knows eleectricity in all its many phases—the man who has

completely mastered the subject from A to Z—can pick his own job
and name his own salary. The only way you can earn more is to learn more.
Small knowledge means small pay. Learn the way to bigger pay. Become an
expert. Croft will show you how.

The Croft Library is the last word in practical electricity. It is complete,
up-to-date, and akove all, authoritative. You can rely upon every line and
every illustration heing right. Croft shows you how to master the finer points
of electrical practice. He teaches you electricity as experts know it and puts
vou in line for an expert’s pay.

The Croft Library of Practical Electricity

A conmbined Home Study Course and Reference Library
8 volumes — 3000 pages — 2100 illustrations — flexible Keratol binding,

) O MG 11 NS AN IR

O COURSE, no set of books

orice of this popular electrical

library—made it $19.50 instead
of $27.50, a reduction of about 307;.
And more than that, we are offering
the easiest terms we have ever made on
the Croft books.  You now pay, nof $5
a menth, nor even $3 a month, but the
sum of $1.50 in ten days and the
balance at the rate of only $2 a month.
This gives you ten full months to
complete your payments.

The new price and the new terms
make the Croft l.ibrary the biggest
bargain in sound electrical training ever
offered to the industry.

W’E HAVE clipped $8.00 offi the

offers a quicker, surer method

of mastering electricity than the
Croft Library. It is founded on prac-
tice—on work as it is actually done. It
is jammed from cover to cover with the
kind of hard-headed, pay-raising facts
you want. Written so that the beginner
can easily understand it, yet so sound,
so thorough, that it is the daily guide of
thousands of highly paid “electrical
workers and engineers.

Croft shows you how to master the
finer points of electrical practice. He
teaches you electricity as experts know
it and puts you in line for an expert's
pay.

New Terms—You save $8.00 and
have ten months to pay

Fit yourself for a bigger position by know-
ing electrical practice complete—inside and
ontside work—central stations and the whole
subject. Croft will teach you. He will take
vou in quick, easy steps from the simplest
principles to the complete and economical
oporations of a grest central station. The
Croft-trained man wins because he knows
the “why” and the ‘*how” of modern elec-
trical practice.

Croft has been through the mill. His
knowledge has been gained by shirt-sleeve
contact with electrical problems. He has
waorked his way up from the bottom to the
top—from apprentice lineman to electrical
engineer for the great Westinghouse Com-
pany. Now he heads his own consulting ~cm-
pany, and his name is known in every corncr
of the electrical world. He is the one man
above all others who can show you the way
to permanent success.

"

FREE EXAMINATION FOR TEN DAYS

Send no money — Just the coupon!
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CONTENTS
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you'how to/use mathematics as a tool.
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tion"of Volume Two.

Volume Four—Electrical Machin-
ery, 1400 subject headings. Contains
what every power plant. man wants to
know.

Volume~ Five—Central™ Stations,
500 subject. headings. All phases of
central station operation are covered.

Volume Six—Wiring for Light and
Fower, 1700 subject headings. Tells
howlto do the big and little jobs right

Volume' Seven—W . ring of Finished
Buildings, 1100 subject headings. The
very meat of wiring practice.

Volume Eight—Practical Electric
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Lamps and the art of highting properly

A completa electrical education for I
only 50c. a week.
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Pr.T.0 Conor Sloane
will teach you ~

CHEMISTRY

Right in your own Home

s WIS REGRHITIIRG B 1191 10

Good Chemists Command High Salaries

[ndustrial firmts of all kimds pay uptieg salaries o oot

the ripllt ;_ncn. I.\‘nlnr-m of $1 S12,060 4 year are n What Well-Known

unusua ar chemists of  exeeptional alnlines. 118t <

affers those who are ;mﬂm:mhl'nul willing to apply thewm Authorities bay

selves conscientiously the groatest obportumitics of any vo About Our Course

cation.  Why he satisficd with small pay and hard, thankless From Hudson Maxin

work—iearn th: prefession of Chomistry and yow salary will “Dr. slowcte has :fﬁ,,, a mirh-neerled

depen’l only upon your cwn offo 1a and your own ainhitus, work In a much hetter way than any-
thing of th= kind has, heretofore, been

The work of the chemist is extremely inkeresting. If vou done

are fond of experimentiug, if yon like exciting and intense . Dr. tdcane has a r(‘mnrl\alllp faealty

Yy imezesting work, take up Chemistiy. T the man whe 1< :’hf V{,‘,‘:e’:}:‘?ﬁcnfqe""“l 't;or s('llf-.nstn:o'lon

dissatisfied with his present job, to the young man just 1le derstandahls \\;l\-nrf (;) ;llil'c ;:'r“anr(em;l;;‘:

ciding on his 'ife weork, Chemistiy holds alturirg charms, nd grasped and assimilated, A '

countless opportunitics.  If you want to carn more morcy I, therefore, unreservedly recommend

and place my highest indorsemrent on hls
work."”

From Dr. ™. W. qe Kerlor.
- “1 e¢an rot recomnumul your course too
ow S j e lme 0 highly and I vongratulaie botn you and
Dr. Kloanc on same.””

From John A, T nnant,

. = -

DR, T O'CONOR SLOANI, St d’f Ch m t

e o A r “This 1 somefthirg  which has  long
A M., TLL1 "D, u e ls ry boear  teeded, Your  long (‘.;Dxr-t‘llq'(- in

the way is open through our course in Cheomistry.

Noted  Instrnetar Lecturer  and
Author  Formerly ‘Treasurer Amerf- . . the teachirg of enemistry . . . assurance
cann 1 honienl Rocety and a prace Never before has the world seen sucl splendid  oppo that 1”‘1‘ rourse will be practical as well
tical chemist with many well known tunities for chemists as exist today,  The war has awakenc as plain to the untrained students.
achbevements  to his credlt,  Not the United States to the need of trained shemists and ehenn
i ‘:""y ""‘" Dr l“'"""‘e “‘“}‘l‘:“ ‘l‘h“"\“':; cal engineers.  Fverywhere the demand has sprung up. In What the Students
) M HES ' ¥ p VA S H . . . .
b ) B I facta-ies. mills, laho-atoties, electrical  shops.  industrial Say:
) for iy i venre (D Ze IRt plawt of all kinds, ch mistry plays a vital part in the con °
A mercial chemistry work PIARE, b 5% nistry plays ital part . .y . 5
tinuation an:d, expansien of the Dusiness.  In every branch - ,}‘:,’":_mlg::l:"., nas been worth $50.000
of human endeavar tle nesd for chemists has arisen, Mo “This § juet like reading some fas-
, profession cffers  <uch allnting  opporturities and the next einating  4etion story.””
ten yeats are going w show the greatest development in tius science that this country has ever seei. “I hase just heen made Assistant
! Those who have the foresight and ambition to learn chemistry now will have the added advantages Chemist »f 3 corecrn.™
and greater opportunitien afforded while the ehemi: al field is growing and expanding. Your course fs Just “}]“" i JLl D
wants tn start in the wonderful science

of Chemistry.”
1 fim] that your course is cery In-

toresting, 1 waiz patiently for the noxt
| a legson.”’
“1 find the stuldy of chemistry more

and mors interesting at every lesson and
vou may he sure that 1 am geuting into
ctudving  habit  even  more than [ ever
it even in my school days.*’

Dr. Sloans wi'l teach you Chemistry in a practical and intensely interesnimng way Our hame
study course written by Dr. Sloane himif is pmactical, logreal and remarkably simple. It is il'us

;‘rat.u.' ‘h;; s:rl xT.ar'r_\ c}\icnm("nhl |.hm":m hpn rfnr‘n;(] rl;\iht fr()xll\ t‘h‘n 'ql‘” tha l;“)(‘:lc-' n? |:mt_'l1‘r o ell plensed witl: your conrse
ow it educatior he may have, can thoroughly tnderstand cevery csson, t. oloane teaches and 1 *hink. from the way it starts out,
you in vorr own heme w ith the same in I have found a goed tencher and arhool ””

dividual and painstaking care with which “Voor course e sure wonderful. easy

- . hs has atrcady taught thousands n the to understand, {md' so we'l laid out. I

inss 7 Sloane aonally like it immensely * )

Exper‘mental Equpment c“.‘“‘ rnm?. 1 1§| ,d' T)r'. |i 1‘.”” .IH: 2l I”.) “The lessons are fine and 1 llke then. :

- exunine u‘ll( correcis a X mn pa “f lLave writtm to (differcnt  people

Furnlshed t() Every Student pers, poivting out your mist ikes atal cor abent sour conrss and they speak very

recting them for vou. He will, in addi highty of same’

- — x| ton, give yon any inlividual heip you SIf [ don't learn it isn’t vour fault for

1 find that your lessons eontain a whale
lot.""

(Nanwe and addresses on request)

might need in your studies. This personal
t-atning will he of in stunable velue to
you in your fnture caveer.

Easy Monthly Payments -~

/

You slon’t have 1o hine even the small price of the course to start. You ran
pay for it in small monthlv amoutis—so «mall that vou won’t feel them. The
cont of our course is very low, and ncludes everything, even the chemistry &
outfit—there are 1o extras to bny with our course. Our plar of month- CHEMICAI:
ly payments places a eliemieal cdu-ation within 1h reach Hf every / oF INSTITUTE
one,  Write us and let us explarn our plav in fu'b—give us the op- NEW YORK
po-tunity of show ng you hew yen can qualify for a highly tramed V4 ‘Home Extension
techniea! position without even givit g up vour present employment, #  Division 5

/ 140—B Liberty S3.,

SPECIAL 30 DAY OFFER ,/ New York City

) o . . / X IMlease send me at onre,
cides  furnishivg  the student  with his F,xpcnmcn(:\l/ J\\lthnul ary obligatbn on my

Pre
Equipment, we are making an additional special aifer pari. Sonre free Book Opportunt-
0 for hort while only. You nwe it to vourself to /7 ties for Chomtste* an@ full par-
We plee to cvery studlent without additomal charge. this Oor a Mnory e h 10y R yourse Fenlars atout the Bxperimental Equlp-
cuemical equipment including  forty-two pleces of labaratory find out about it, \Write today jor full\mfn(nmt'l_on £ ment given to overy student. Also “lmp
apparatns and supplies and e‘ghteen different chemiesls and and  free ook “Opportunities  for  Chemists. & tell me abont your plan of b»vmour unﬂtfl’
renzent . The fitted heaivy wooden box gerves not cnly  as Sewd the coupon right now whi'e it is fresh in / your speecfal 30 day offer. e
Lo lfﬂl’ the ontfit "h,'dﬂls" as PP llﬂhﬂl‘?;‘ﬂ')l' SSSctiry lﬁ;; vour mind.  Or just write your name and
Pt amiaies cxpiriments” Foll s e g | et on o postal and mail it to ws £
! Rut whatever you do. act todiy hefore # NAMF .........

hook  Opportunities for Chemists.*”

th's offer is withdrawn,

/7
Don’t Wait—Mail the Coupcn NOW! ,/

CHEMICAL INSTITUTE of NEW YORK, Inc. ADDIESS .ooovviveeeeusensinsiseasssnns ©onvaneeiron

140—B LIBERTY ST. Home Extension Division 5 NEW YORK CITY ,’ CUTY . oooieieienans eeii... STATE........ e ———
P. ¥.., May, 22°
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New York Electrical School
31 W. 17th St., New York, N. Y.

Please send FREE and withaut obligation (¢
me your 64-page book.

0(000000000000000006a0300a00a050080000 NAME
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Master Electricity By
Actual Practice

The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on.  In other words, learn by doing.
That is the method of the New York Electrical School.

Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

The Only Institution of the Kind

in America

At this “Learn by Doing” School a man acquires the art
of Electrical ‘Drafting; the best business methods and cx-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young. Individual instruction.

Over 7,400 Graduates are Successful Men
in the Electrical World

No previous knowledge of clectricity, mechanics or mathematics is
necessary to take this electrical course.” You can begin the course now
and by steady application prepare yoursel{ in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions.

The N. Y. E. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners,
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
etc.

Let us explain our complete courses to you in person. If you
can’t call, send now for 64-page book—it’s FREE to you,

New York

Electrical School
31 West 17th Street, New York
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Secret Telephony

vt
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A new telephone which originated during the war, called the Superphone. The
vacuum tube amplifier is used, as the current is such that the message cannot be

received on an ordinary telephone.

finds it absolutely silent.

ISARLY ahalf cenwury has passed sinee
Alexander Graham Bell exhibited his
telephone at the Centennianl Ioxposi-

tion in Philadelphia in 1876. With the Blake
transmitter, a sort of standardization was
soon reached, but soon improvement hegan,
and telephony became hetter each year.

As a general rule, the telephone operators
do not “listen in”, but now and then cross
wires occur, or telephone lines are tapped,
and former secrets of others hecome public
property. The adage that scandal will out
18 particularly true when that gossip is
promulgated over a teleplone. On party
lines, privacy is utterly impossible.

There is a new device, a photo of which
is shown, which was originally 2 war measure,
rather than an inventiou intended for private
use. During the war, messages over tele-
phone lines {acknowledged to be thespeediest),
could not be transmitted unless private wires
were laid between intercoinmunicating offices,
for fear of the ever present spy. At the
present time. the private line system is heing
used in Wall Strect, where central offices
are communicating with branches through-
out the country. llere again, the cost of in-
stalling such private wires is very great, and
communications narraw themselves down
to the number of such privute wires.

But the office of the Signal Corps has not.
been quiet, and resting, all these years.

As a matter of fact, private telephone con-
versations have been conducted over the
regular telephone lines by the aid of o new
mvention called “Superphone.”  This de-
vice is an ordinary telephone apparatus
eonnecfed to o transmitting and recciving
uuit of the vacunm tube type in such a man-
ner that after the physicalline anel connection
has been established in a normal manner, a
swwiteh button is thrown, which automatically
cuts out the regular telephone and replaces
it with the Superphone conneected to the
vicuun tube apparatus. In this manner
the ordinary audio frequency current affects
the amplitude of radio waves to correspond
with the speaking or telephone undulations.
The infinitesimal radio waves follow the wire.
They cannot cause the telephone receiver to
“gpeak’ as they are so wenk, but at the re-
reiving station, strengthened by audion, the
amplitudes of the waves are integrated.

The  result iz that  anyvone  at-
tempting to listen in on the conversation
finds the line entirely silent. A the distant
end of the cireuit, another vacuum tube
device similar to the recciving apparatus
of a wireless set is connected into the cireuit,
and the high frequency waves are here
integrated, bringing the current effectively
tw a frequency audible to the human ear.
Clircuits are tuned in a mnanner similar to wire-
less tuning, and when once adjusted require

245

[World Radio History

Anyone attempting to listen in on the line

no further regulation. By actual test it has
heen found that this deviee wili work equally
well on underground telephone cables or
with overhead wires, such as are emploved
in long distance telephone transmission.

The installation no doubt will prove of great
utility in ordinary comnercial life, because
it in no way interferes with the regular tele-
phone system. 1f, for instance, a New York
office desired tospeak to a Chicago oflice re-
garding some sccret matters, undesirable
for even the telephone operator to listen in
upon, several code letters could be called out at
first. These codes will correspond to differcnt
settings of the tuning condenser at the re-
ceiving end of the telephonic connection.
The operator here adjusts the condenser to
the point indicated by the code and presses
the button upon the Superphone, which
automatically euts out the regular telephone,
and substitutes for it the Superphone with
its audion or vacuum tube circuit. Then
whatever he hears or says is transmitted
clear through to the cther end of the line
without interruption and with absolute
secreey inaudible to everyone except those
at the ends of the line. The system should be
of further value to detective agencies, who
may by its use broadcast criminal inforination
to other points, and thus apprehending a
criminal without the slightest danger of
having a ‘“tip’ leak out.
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Technical Laboratory of the French Post Office Department

}‘ !

RS £ 2 0 =

HE  technical  engineers of  the
Freneh  tefegraph and telephone ad-
ministrations  are  engaged in de-
veloping the hest methods of opera-
tion of telegraph and telephone lines.

The laboratory wherein these important
researches are carried on is part of a Center
of Technieal Studies directed by M. Donnery,
Inspeetor General of the Post Office and
Telegraph Departments, which ineludes be-
sides the higher School of Telegraphy, the
Technical  Keseareh  Nerviee of  the Post
Oftice and Telegraph Departments, and the
technieal committee of the Post Office and
Telegraph Departments.

The instruments for measurciment and
experimental apparatus contained in - this
laboratory which are to be seen there, will
hear comparison with similar laboratories
of the General Post Office of London or of
the Western Electrie Company of New York,

At the request of M. Donnery, the admin-
istration sent M. Valensi, lingineer, amd M.
Montoriol, Inspector of Telegraphs, to
study the subject in Lngland and in the
United States, and on their return they
made out a sehedule of instailations to be
set up, and a program of the most important
researches to be carried on in different
branches of telegraphy and telephony.

The laboratory now is devoted especially
to telegraphic, telephonie, radio-telegraphic
and radio-telephonie rescarch of all kinds.
Work on a very original installation of 1ul-
tiple telephony is in progress. With this
arrangement three persons can talk at the
same time over the same line with three oiher
persons in a distant receiving station,  Fol-
lowing up the results obtained in the labora-
tory, the next step will be to put this system
into operation on an cxterior line.  For in-
stance, they can superimpose on the regular
line four other communications by means of
alternating, high frequeney currents, re-
ceived at the transmitting station by micro-
phone and separated at the receiving station
by the proper eleetric filters and then re-

By Jacques Boyer

(Paris Correspondent, Practican BLEerrics)
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These five illustrations show scenes in the tech-
nical laboratory of the French post office. Above
on the left hand, work is being done on the
application of five audions for the reception of
cable messages. The central scene illustrates
how measurements are made by means of the
Thompson galvanometer and the Lbord Kelvin

N On the left is an absolute'v sound-proof

cabinet for experimenting in telephony,
and the Larsen effect described in the
article is studied in the laboratory shown
directly above,

ceived and  amplified by audions.  This
multiple telephonic apparatus will augument
the work of the existing lines four times.

Telephonie relays are being experimented
with every day in the laboratory. s am-
plifiers, audions are used for amplifyving tele-
phonie conversation weakened by a long dis-
tanee.  These telephonie relays not only
render possible conversation at enorimous
distanees, bhut effeet considerable economies
in the construction of the lines.

The technical serviee of the Post Office or
Telegraph Departments has on foot a project
for a cable between Paris, Naney and Strass
Burg, with thin copper wires insulated by
paper, contained in a lead tuhe and with
Pupin coils and amplifving relays. The con-
ductors thus established will improve the
hearing to a considerable degree and permit
Alsace and Lorraine to speak with any part
of Franee,

In the sawne laboratory, amplifyers with
five vacuum tubes are being tried, tofacilitate
the reception of cable messages.  For this the
experts are utilizing experimental lines. At
the time of our visit, we saw portable re-
sistances and condensers, which  represent
a cable from Marseilles to Algiers.  Another
series of resistances and eapacitios  corres-
pond to those of Brest to Daker. - The oper-
ator near the audion H-tubes (Figure 1) re-
¢eives by means of a siphon recorder a cable
message  sent  through  the experimental
lines.  These amplifying apparatus, applied
to the real Brest-Daker (Afriea) cable, with
proper resistances and  batteries, have in-
ereased the speed of transmission 3077 and
have improved the form of the signals, giv-
ing an inerease of 4097 in commereial rendi-
tion. I these theoretieal studies dispense
with the layving of a second cable—-which
was imperatively needed—-an  economy  of
$2,000,000 will he effected.

We now may go into the prineipal room
of the faboratory, where the different cleet-
rical measurements are carvied out.  lHere
is the installation for measuring insulation

d Radio Histo

bridge. These operations are of the highest de-
gree of accuracy. Above, telephonometric tests
are being carried out.

and high resistance by means of a Thompson
(Lord Kelvin) Galvanometer  (Frigare 2
The Lord Kelvin bridge, hughly perfeeted, is
used here, and the foot of the table and the
galvanometer supportz are all insulated.
The experiments shown in ow engraving are
devoted to a small condenser seen at the Jeft;
with Lord Rayleigh's bridge as basis, the
impedances of telephonic apparatus at differ-
ent frequencies are heing tried ont. The
experimenter is busy measuring that of a
hewtd receiver for an operator. The apparat-
us shown in the illustration speaks for itself,

A reasonance bridge is used to measure
capacities, inductances, effeetive resis )
and frequencies by the method of resonance.

Telephonometric tests are carried on in
several departments of the luboratory. The
operator has before him an experimental
telephone line, which can be neodified,  so as
to represent a regular  cable,  suehas
used by the  BHuropean and  American
companies.  There are three little signal lnmps
which tell how well the apparatus is working,
whether better or worse than the microphone
or telephone with which it is to be compared.

Other technicians use o special, sound-
proof, double walled cabinet with cork and
felt insulation, in studying the burning out
of microphones asshown. The sonund in-
sulation is so perfeet that the observer can
hear the execedingly attenuated noise pro-
duced by clectric sparks spriuging between
the granules of carbon of the microphone, as
the current is slightly changed in intensity,

The Larsen effect is studied :n the appara-
tus shown in Figure 5, which is highly original.
This clectric phenomenon gives trouble in
the combined receiver and transmitter used
in France, where a handle conneets the mic-
rophone and the receiver, so that these two
organs have a triple acoustic connection, (A)
through the air, (3) through the solid ma-
terial of the apparatus, and (C) the normal
cleetric one. It follows under different cir-
cumstances, and especially with certain fre-
quencies, that parasite eurrents are estab-
hshed between microphone and  receiver,
producing a hissing sound ealled the * Larsen™
noise in the technical language of the tele-
phone engineer, which is very annoyving for
telephonic  conversations.  For  observing
this effeet, the combined appuratus is en-
closed in a box, seen in the last illustration
The binding parts of the receiver and mic-
rophone are connected to four binding posts,
as shown on the box, and an alternating cur-

(Continued on Page 284)
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Old and New Measurement of Light

N interesting historieal exhibition of

A different ~tandared liglts is <hown

in the ilustetion. 1t was eolleered
by the Burcan o Standards, Washington,
.,

In oldcn times, and even ta some extent
to the present day, a standaed sperm candle
wax and is a=ed as the test for the ilumina-
ting power of commerciad luups gas burners
and the like. The apparatus shown in Fig.
1 s the eandle balanee,  The candles, in
arder 1o sceure o hetter average, were burnt
in pairs. They were hung on o delieate bal-
apcee, in order (o determine how mueh sperm

wus burnt.

The standard was 20 grains of
sperm consined I ten minntes for cach ean-
dle and if the eandle barned a little more or

a little less, a correetion was made. The
apparatus was used at one end of @ gradunted
Far, at whose other end was plaeed the light
to be tested. A specia] sercen was moved
Laek and forth along the bar wotil it reeeived
an equal amount of light from both ends, and
its relutive positior gave the value of the
light under trial 1 terms of the standard
candle. I it was gas that was being tested.
it was hurned as nearly as possible at the
e of & feet an honr, and might <how any-
where from 12 to 30 eandle power of light.

Ol time gas engineers ased 1his photo-
neter constantly, taking observations day
after day. 1 was quite a tronblesome pro-
cess <ometimes; inwarm weather the eandle
would burn too fast, whieh would make the
aobservations  valueless.  Sonaetimes,  they
were put on ice hefore the test inorder to
chill them, but eandles were anvthing but an
aecurate standard.

1o Germany the lamp shown at Noo 2, the
Hefner lamp, was used for many yvears as a
standird. 1 was supposed to he burned
under standard atmspherie eanditions, and
the Germans termed this unit the Hefner-
kerze.

[England ix the home of the <tandard eandle,
and in thiz country it was adopted from them.
A Foplish seientist,  Vernon Hareourt,
produced the Pentane standard, His elab-
orate apparatus is inarked Figo 3 in the photo-
gruph. Pentane is one of the paraffine series
of hydro-carhons, and the Pentane lamp s
comstriueted to pive as near as may be, a
light of ten candles. Pentane is more volatile
than kerosene oil, but is supposed to be a
fluid which i+ ensily procurable of chemieal
purity.

One of the great eveps of Franee in old days
was what is known as the Coiza bean, and
the Isip shown in e, 4 eallsd the Careel
Lamip, burning Colza wil, made from the Colza
Lean, was the working standard used by the
French for a great many years.

Now all is changed; clectrivity has come

Old time standards of
light; 1tke four eariyunes
sre eatinct, as they have
heen superseded by the
standardized electric
lamp seen on the right
of the illustraticn.

The old photometiic
observations lastd either
five or ten minutes, Ten
auccessice observaticns
were taken. The stand-
ard ele-triclampegives - n
imm ediate result with a
single observation.

: \Gf}; .

to the front as neual, and standard electrie
lamps erefully roted are acceepted now in-
atcad of emdles or il lamps. In Amerie:
and Furope,  standardized  clectrie
Foaps for all acearate measarements have
displiced oil lamos and candles.  Fig. 5
shows a group of eleetrie lamps such as
preserved at the Burean of Standards.

The eleetrie lamp, with all the improved
photometrie apparatus, has changed photo-
iy, as it is ewded, from an approximate
aflair 1o an exaet seienee.  Nat only this, it
has also made the testing of light  quicker
snd easier in every way and in the highly
developed instruments has brought it to a
very great degree of aceuraey.

The old rating for gas of 16, 15 or 25 candles
as the case might he, was an approximation.
To-day when candle power is measured, it
has at least the elements of scientific ae-
curacy.

heen  known  that each

T HAN long !
individual's identity is told by the
papillary ™ lines  of - the  fingers.

While these lines may be elassified under a
li-nited number of types, each elassifieation
comprises a truly ‘nfinite variety of forms,
in faet, one characteristic form for each in-
dividual, which from the eradle to the grave
will eling to him, baffling any attempt at
alterntion by artifical means.

When taking a print of the blackened finger,
these eharacteristic lines are brought out
strikingly and may be examined and com-
parcd under the magnifying gluss, the usual
process eniploved in modern » Ductyloscopy ™
whieh ix so nvalnable in the detection of
ernpinals. tnorder to make this process even
more effeetive, it has lately bean suggested
to rexort to N-ravs, A French scientist, Dr.
1Henry Beelere,some: ime ago.devised amethod
allowing the finger lines to be made visible
in a1 oradiogram. Inasmuch  ax the finger,
af~er being massaged for about 10 minutes,
ix in this case, coatod with “*covering ™ salts,
many detauls of the characteristie lines are
consequently obliterated

I'his drawback 1s avoided by another
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X-Ray Fingerprinting.

Dr. Alfred Gradenwitz.

An interesting devel-
cpment of finger-printing.
It is found that radiographs
give excellent finger-prints
Letter than the pigment
piints. The process and
ane of the prints ate shown
Lere.

The great
the lines in
graph will be noticed.
The illustration below
shows the operation of
radiographing the finger
lines.

delicacy of
the radio-~

that  well known

suggested by
engineering expert in modern eramiiolog v,
Mr. S, Nelken, of Berlin.

It has long been known that photographie
plates are very sensitive to the perspiration
of the human body. If, accordingly, the hand
or a finger be placed on the eoated side of a

method

plate, the photographie laver will be  de-
composed at those points coming into con-
tact with the plastic lines, the patiern of
whieh will be scen upon developing the plate.

Thix is the primeiple underlyving  Mr.
Nelken's nmiethod. In order to produce an
N-rayv pieture showing the lines of the fingers,
the hand is placed an the plate under some
lighi-tight cover, after which a radiogrum is
made, as usual,  Specially sensitive plates
are chosen in order to inerease the effeet | and
a light coating of the finger (or hand) with
a trace of vaseline is found useful. Nelken
has lately been preparing some particularly
sensitive plates, and he is now engaged in
producing a photographic paper, permitting
the use of the glass plate to he dispensed
with.

The finger lines on these N-ray pictures,
ar =een from one of the accompany ing figures,
wl appear much more clearly than on an
ordinary finger-print, an additional advant-
ase being that the outlines of the fingers, as
well as the nails and bones, are reproduced
<ble by =ide with the finger-lines.  Whenever,
at first sight, there is some similanty or con-
trasting appearance of the bones it affords
additional evidence as to whether or not
there is a case of identity. In fact,a com-
bined picture of finger-lines and finger
bones, of course, isineomparably more typical
of the subject and more informative than a
mere  finger-print.

ven from a medical point of view, this
process, which is of a very simple technique,
bus  heen  lately  arousing some  interest,
radiograms having so far been unable to
bring out any connection between the bone
and skin.  Whether there is unyv inter-de-
pendence between the bones and finger-lines,
will undoubtedly be ascertained in the
future by further investigation.
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1st Prize
Sam latchinsky,
Bo:

x 298,
Drum Haller, Alberta,
nada.

2d Prize

Robert J. Williams,
412 . Hickory St.,
MecAlister, Oklahoma

3rd Prize
A. .B. Ringold,
600 W, South St.,
Angola, Indiana.
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Our Burnt-Out Fuse Contest

Second Prize

(Third Prize | !j (Fourth Prize|

4th Prize
Luther McGinty,
Elberton, eorgia.

Honorable Mention
C. S. Pawlowski,
120 Oakland Ave.,
New Castle, Pa.

i

X Above are what we have selected as the best five appliances made out of burnt-out plug fuses
in the contest just closed. The first one is a very adaptable resistance, using carbon granules,
whose resistance varies according to how tightly they are pressed together. The second prize was

won by the re-fillable fuse holder;

here we go back to the fuse, and the receptacle of the burnt-

out fuse is made to carry clips for a new and easily replaceable one. The third prize represents a
crystal detector, with cat whisker, all of the most orthodox description.
gotten. The fourth prize is a simple insulator, whose merit really lies in its simplicity, and adapt-
ability to so many purposes. The water distributor for use on lawns is another very simple yet merit-
orious suggestion, which almost seems to deserve more than a mere honorable mention.

NNOUNCEMENT was made in the

February issue of a $50 prize con-

test, offering prizes for the four most
ingenious utilizations of old. burnt-out fuse
plugs.  Our suggestion as a possible use was
to make attachment plugs out of them, and it
was specified definitely that the contest emn-
braced only those fuses which screw irto re-
ceptacles—that is, those having a thread
like an electric lamp bulb. It was stated
that combinations of fuse plugs were permissi-
ible, and that models should preferably
be sent with each prize entry submitted.
The date of closing was March 5th.

Itsoon became obvious that the contestants
noted carefully our request that models be
sent; the mailmen deposited heavy loads
of boxes and parcels of all shapes and sizes.
But upon examination, we found that it was
only quantity, not quality. Ingenuity in
ideas for this contest was conspicuous by
its absence. There was also much duplication
of ideas, particularly suggestions for uses of
burnt out fuses which had been published
not only in past issues of PracricarL ELkc-
TRICS, SCIENCE & INVENTION and Rabro
NEws, but in other scientific periodicals.

Many models were submitted, showing the
use of a burnt-out fuse as an attachment
plug. This particular contrivance appeared
so frequently that very soon, through force
of habit, before a parcel was opened, we could
guess that itiwas another burnt-out fuse applied
as a plugfor some extension, and such a
guess often proved to be correct. Why our
contributors deliberately chose the self-
same idea which we suggested, is more in-
teresting to the psychologist, than to ye
editors. Neither could we determine why,
contrary to published rules of the contest,
cartridge fuse adaptations were submitted.

Next in the long list of entries, in order of
frequency of appearance,is the use of these
fuse plugs, as bases for instruments, and
next 1 precedence, the use of the fuse con-
tainers as crucibles. Nevertheless, out of the
group there were a few ideas of interest and
novelty. Twenty five dollars seemed a pleas-
ing enough offer to some, who worked up

More About The Title
Contest

N our last issue we instituted
our title contest, offering $50
divided into five prizes, for the best
titles of the picture on the front cover
page of the magazine In question.
We have already received a nuinber
of titles, good, bad and indifferent,
and we are inserting this notice to
remind our readers that there are still
many days left for them to use in ex-
ercising their ingenuity in this con-
test. We shall hope before the 30th
of May to receive a number of addition-
al titles, so that the contest will be-
come most interesting..
The full conditions are given on
page 214 of our last issue.

several ideas, and in some instances sub-
mitted models. One of the most ingenious of
the ideas submitted is the use of the fuse plug
as a resistance. This device was awarded
first prize by the judges, after being carefully
considered and compared with the device
subsequently awarded second prize. The
distinctive features of both ideas, and the in-
genuity displayed by the contestants, caused
considerable furore while the prizes were
being decided upon. A check for $25.00
therefore paves the way for further ex-
periments which Sam Latchinsky of Drum-
haller, Alberta, Canada, may care to con-
duct. e says in part: “ Blown fuses when
filled with broken carbon, make execllent
resistances. A number of them placed in
series will step down house current sufficiently
to run small toy motors. If direct current
is to be stepped down for battery charging
purposes, two or three in series and then

Radio could not be for-

several of such units in parallel, make a very
neat resistance, which may be varied consid-
crably. It is merely necessary to break up
seme carbon rods, remove the mica cap by
bending up the metal rim, fill with the carbon
grains, and then replace the cap.” Ile sub-
witted o model which the editors found
to work very well.

The second prize was awarded to one of
the two models which Robert J. Williams of
MeAlister, Oklahoma submitted. This is a
re-fillable  fuse, and is shown above, In
the device a piece of hard rubber, 2 inches
long and 74 inch wide, had three holes drilled
through it, one in the middle, and onc hole
ab either end of the hard rubber piece.
The bottom contact and the brass top was
then removed from a fuse, and a machine
serew, 115inches long, was passed through the
plug, and through the center hole of the hard
rubber picee. Two brass strips, 3 inches long
and 14 inch wide, were bent in the middle,
after a hole had been drilled through them,
snd were fastened to the hard rubber picce
by means of screws. They were then bent
upwardly, making very serviceable clips.
Another piece of brass or wire connected
with the center screw to one of the clips, and
the other clip was connected by a wire to the
screw part of the plug. This made a very
serviceable extension fuse by simply insert-
ing a strip of tin foil into the clips. The
fuse thus formed could be adjusted by the
size of the tin foil strip for any amperage.
When the fuse blows it is a simple matter
to re-fill or replace it, the cost heing negligible,
Mr. Williams earns $15.00 for this excellent
suggestion.

The third prize was awarded by the judges
to Mr. A. B. Ringold of Angola, Indiana.
Strange how the lads out west are much more
ardent in building devices, and used so much
more ingenuity than the city folks. ‘There
are few in the country distriets who have
as many facilities for the construction of
such contrivances, or who can look up as
many references in the libraries as those in
Greater New York, and yet in nearly every
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prize contest heretofore conducted, the west-
ern lads come out on top. ln this contest it
will be noted that a Canadian won the first
prize, an Oklakowna lad the second, and an
Indiana boy the third.

For this simple detector, Fig. 3, for use in
Radio, an award of $8.00 is being made.
The device scarcely reeds an explanation.
Two pieces of spring brass were bent so as to
form suitable grips for the crystal. Teeth
were filed into their ends, and the spring
brass was then soldered to a screw and fasten-
ed into the base of the fuse-plug. The
cat whisker was merely soldered to a
piece of the fuse wire still remaining in the
fuse. A dozen or more of these could easily
be mounted in a radio receiving set, and vari-
ous crvstals could be quickly substituted
by simply unscrewing one of the detectors,
and re-placing with another. Such removal
although seemingly a little more difficult
than the replacing of a erystal, does away
with the troubles in handling the

Speaking Movies

THE illustration shows a combination of
a moving picture camera with a voice
reproducer. The idea is to simultaneously
photograph the person on the film in the
regular way, but the actor has his part to
speak, and delivers it exac:ly as if he were on
the stage of the ordinary theatre. An auxiliary
apparatus registers the voice, so that we have
here a definite attempt to synchronize, at
least in the taking, the spoken word and the
accompanying facial change and action of the
actor.

Of course, this is but one-half the problem,
and whether by the most delicate electric
adjustments the synchronism can be main-
tained in the reproduction on the screen,
is an open question.

crystal. If three or four of them are all
mounted in the same circuit, the fuse plugs
themnselves may be used as switches, by
giving them a half turn.

The fourth and last prize, {an award of
of $2.00), was awarded to Luther McGinty
of Elberton, Georgia. This is an insulator,
the construction of which is simple. The
mica is removed from the fuse, leaving the
brass rim on top. A piece of heavy copper
wire, V shaped, is solt;{ered with hard solder
to this top, and a nail is inserted through
the aperture in the bottom, then bent into
the shape of a hook; a washer is preferably
placed around the head of the nail.

We could now list many honorable men-
tion awards, but will only speak of oue,
which showed a little more than passing
ingenuity. Mr. Casimers Pawlowski of New
Castle, Pennsylvania, is awarded first hon-
orable mention. He filed six small grooves
into the porcelain top of the plug, after re-
moving the brzss rim and the netal contact

Treating Strabismus By Electricity

On Left. Electrically driven apparatus
for talking movies.

Above. Electric treatment for the cure
of strabismus.

On Right. Electric apparatus for photo-
graphing the traces corresponding to
sound waves. The traces of a soft and
hard cough are shown,

AD cases of strabismus often make their

appearence in_children and are treated,
as a rule, surgically.

Experiments are now being conducted in
the direction of curing this deformity by the
application of n direct current of electricity.
A double head band is placed on the patient,
which carries an electrical apparatus set
in motion by a kattery. Theeffect is supposed
to be to establish a series of gymnastics for the
muscles of the eye, so as to bring them up to
their proper stiength and enable them tore-
tain the eveball in its proper pesition.

The surgical operation is not universally
suecessful, and there is plenty of room for
belief that the electric apparatus may yet
successfully displace the surgeon’s min-
istrations.

_— e —
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at the base. He then covered the top of the
entire fuse plug with a rubber washer, and
a piece of metal, which he secured in place.
Attaching a garden hose to the plug he ob-
tained a very serviceable lawn sprinkler.

The hose is merely supported with wire, and
will sprinkle larger or smaller areas of lawn
according to the pressure of the water. If
Mr. Pawlowski continues to demonstrate his
ingenuity in some of the future contests,
there is no doubt but that one of these days
he will carry off the first prize.

We are rather surprised at the apparent
disregard city people have for these prize
contests. It surely must Le worth while
to expend an hour’s timme and brain power
and to fuss with a device for ancther hour,
with the possibility of winning our prize.
We trust, however, that our future contests
will be entered into with a little more vigor,
and a wee bit more originality than in the
present casec.

Sound Traces Photographed

N THIS older books of physies, we see

deseribed numerous experinents in the
direction of making sound waves visible by
their cflects.

A very interesting manometric flame test
comes into this eategory also. The illustra-
tions show how a stepr Leyond these old-time
experiments has been taken. Here we have
a camera with a moving sensitized film,
the film being driven by an electrie motor.
A diaphragm carries a mirror, which reflects a
spot of light upon the sensitized film. The
experimenter talks, shouts, whistles and makes
other sounds into the receiver of the appar-
atus, causing the mirror to oscillate; the
reflected light spot produces npon the sensit-
ized film after development and fixing, a
trace of the sound waves.

Result of Our Voting Contest

results of our voting contest, whose
conditions were published in our
November issue. In that issue we wrote:
“The first issue of P’racTicaL KLECTRICS
is before vou. Now, framkly, how do you
like it? The Editor has tried to guess what
vou like best, b.at has he succeeded? You
must be the judge; vete on the adjoining
ballot.”

Below will be found the results. 13000
readers voted and, from the list shown be-
low, it will be secn which of the departments
pleased the most. Thus, Experimental
Eleetries, 1Tow and Why, Junior Electrician,
and New Things Electric were at the head
of the list. The balance did not come out so
well, as for instance, in Motor Electries 46521
wanted more and 2603 wanted less  The
Electrical Digest fared the worst, with 3608

wE ARE pleased to report the final

readers wanting more of it, and 2309 want-
ing less. In other words, approximately
one third of the voters wanted less.

This voting contest was very illuminative
for us, as well as instructive, and shows us
just exactly what our readers desire. We
will, therefore, in the future greatly enlarge
the four depurtments, kFxper:mental I-
ectries, Ilow and Why, Junior Electrican and
New Things Eleetric; while the other
departments w.ll be kept large enough to
sutisfy the minority, whose wishes of course
we must also heed.

Be sure whenever yvou may feel like it, to
let the editor know just what class of art-
icles vou would like to have published
With our well trained editorial staff, we can
treat almost anv subject, and we are always
open to suggestions.

'World Radio Histo

More Less
Fxperimental Eleetries...... . 8802 109
Iow & Why............ ... .. 109 614
Junior Electries............ . 6710 1050
New Things Eleetrie... .. ... .. 5502 1050
AMotor Electries. ......... .. L4621 2603
General..................... 4101 2356
Short Cireuits. . ..... ... ... 3006 2003
lectrical Digest... ... .. ... 3608 2409
Less
Motor Eleetries.............. 26
Eleetrical Digest. .. .. ... .. 24
General ..o 00 oo 23
Short Cireuits. . ..... ... .. .. 20
Junior Electries. ... . ..., .. 10
New Things Electrie. . ... ... 10
flowand Why....... .. .. 6
Experimental Eleetries.. ... ... o1
Magazine All
Right asIs...... ... ... 34
Total Voting. ....... ....... 13009
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By S. R. Winters

The above apparatus, in use by the Federal Department of Agriculture,
automatically controls the temperature of the entire laboratory so that

it does not vary more than 1 degree Centigrade.
wonderful work being done in Washington by the

Girowing minute organisms extracted from
dizeased tissues of domestic animals—strange
vocation, it would seem—is a procedure in-
strumentalin effectively combating diseases
peeuliar to live stoek. Tubereulin is avail-
able in quantity production for staying the
progress of animal tuberculosis.  Cultures of
micro-organisms in laboratories involve in-
finite patience and care, the period of incuba-
fion requiring a temperature of slight varia-
tion. Recognizing this essential, John T.
Bowen, technologist of the Dairy Division,
United States Departient of Agriculture, has
developed a method for automatically-control-
ling laboratory temperatures without a varia-
tion in excess of one degrec Centigrade for
seven days in a roomy chamber. The tem-

w HAT isclaimed to be the largest portuble

electric generating plant in the world
has recently been placed in operation by a
Western moving picture concern.

To take moving pictures requires a con-
stant flood of light, and except for places
illuminated by natural daylight, the only
method of obtaining such light is in the
studios. The consequent result isthat natural
settings must be erected in the studios but they
fall far short of nature’s own. With the com-
ing of the sun-light arc lamp, producers found
that it was quite possible to photograph out-
door scenes in the light cmitted by these
powerful search-lights. However, the expense
of leading cables from the genecrating plants
to distant mountain scenes for several miles
was entirely too great to permit of employ-
ing these arcs on distant outdoor scencs.

Accordingly, under the direction of Mar-
shall Neilan, a well-known producer, a gener-
ating plant was built upon an automobile
chassis. 'T'his comprised two Liberty motors
driving a generator capable of delivering
enough current to light up a fair sized city.
It required two years to build the moving
plant, which on actual test was found cap-
able of traveling on its own power ata max-
imum speed of 45 miles per hour. With this
plant, and a properly arranged searchlight,
moon effects and sunrise effects may be oh-
tained and photographed in one-fourth of the
time ordinartly required.

1t is an example of the
Government scientists.

perature-control hoard and the specially-de-
signed rooms of the Government laboratory
are novel and probably represent the best reg-
ulated heating svstem in the United States.

The walls, floors, and eeiling of the labora-
tory were designed and constructed with ut-
most regard for a condition guaranteeing an
inescapable confinement of heat. The com-
pact enclosure likewise insures the constancy
of the temperature for a considerable period
of time in the event of a discontinuance of the
supply of heat. The large incubating com-
partment accommodates smnaller units for
bacteriological investigations, separate heat-
ing devices being maintained, although they
are in absolute harmony with the predom-
inant method of automatic control. The dis-

Portable Generator.

Practical Elecirics for May, 1922

erfectly Regulated Temperature Control

integration of the laboratory intounits permits
of a variation of the maintenance point of
temperature.

There are four coils of 110 ohms each in the
temperature-control equipment proper. Two
of these units are connected in series and im-
mediately across the main line, with u switch
for cutting out the coils. The coils are forced
into service in eold weather, and they are so
proportioned that when constantly in use
they will maintain the temperature barely be-
low the desired point.  The two coils con-
nected in series supply the additional heat for
bringing the temperature of the room to a
specified degree. The latter coils are identi-
fied with and operated by the controlling sys-
tem, and are connected through the relay to
the other side of the 220-volt line through a
variable resistance in series with the instru-
ment. The resistance is ample to curtail the
voltage in the relay eireuit to four volits, thus
avoiding arcing and burning of thermostat
and relay contacts. Condensers are inserted
in the circuits with the view of absorbing the
induective discharge from the coils when the
former are broken.

The relay works in double and reverse ac-
tion, namely, when the electrie cireuit is com-
pleted through the thermostat, due to rising
temperature in the room, it acts in break-
ing the main heating-coil circuit, cutting off
the supply of heat. Similarly, assuming a
different role, when the relay circuit is broken
in the thermostat, attributable to a decline in
temperature in the laboratory, the relays close
the heating-coil circuit.  An overload deviee,
affixed to the temperature-control outfit,
serves the purpose of cutting out of the entire
system in the event that the apparatus fails
to function. The overload device, in prineiple,
duplicates that of the temperature-control
cquipment. The thermostat closes the elec-
tric circuit through the overload relay at a
room temperature a few degrees above nor-
mal operating heat, the relay in turn breaking
the circuit through the overload coil in the
main line, cutting off the electric current in
the entire system.

A special thermostat is employed in the in-
cubator rooms, one capable of making and

(Continued on page 284)

The largest generator in the world for producing electric light in the open for
taking of moving pictures. The generator not only produces light, but transports the great
lighting plant through the country by its own power.

'World Radio Histo
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Largest Electrical Camera In the World

Three views of the great U. S. Geological Sur-
vey camera. On the left is the objective board.

By S. R. Winters

)
%
&
{
i
i
1
{
;:
#

sl
gt

The middle view shows thke plate-holder, while
on the right is seen the general disposition of the
apparatus.

HI largest me#sl camera in the world
' ..... weighing 7,000 pounds...has been
designed by A. I. Linsenmeyer and
recently installed in the photographic labora-
tory of the Geological Survey, United States
Department of Interior. The magnitude
of the equipment, however, should not ob-
seure its claims to novelty of construction
and the mathematical precision with which
it operates. This process-copying mechan-
ism was built for the purpose of repro-
ducing maps for the United States, a re-
sponsibility devolving upon the (eological
Survey.
“Do it electrically,’” is a popular injunction
to which this huge camera is obedient.
Alignment focusing, and similar adjustments
common to hand-manipulated photographic
instruments, in this Brobdingnag of cameras,
are responsive to electrieal impulscs, when,
suspended from the eeiling, it is put into
action for process-copying; except for rubber
bellows and curtain-slide, the entire outfit is
constructed of metal.  Flexure and distortion
of image..._shortcomings of other cameras
....are studiously avoided in this wonderful
iece of mechanism. .\ rigid tubular steel
rame, ten by sixteen feet in dimensions, is
suspended from the ceiling of a first-floor
room of the Department of Interior building.
by springs. The latter are =o fixed as to avert
any possible vibration from the bnilding.
From this metal framework, with such ram-

ifications as to remind one of a factory,

the varving units of the camcra are sus-

pended.

Situated in one corner is the plate-holder

extending itself a bit into the darkroom,

I'ronting the plate-holder is the bellows,
terminating in lens and prism, affixed to a
carriage which operates on two parallel
rod-rails. Supported on the carriage and
traveling at right angles is a second carriage

regulator, spring support for seruring the
plate in position, and a rubber curtain for
barring light during exposure, are appliances
surrounding the plate-holder. Immediately
beneath the latter are four hand-wheels,
an arrangement which is described as re-
sembling a pilot-house. Two of these wheels
actuate the lens, giving a horizontal or vertical
motion, as need may dictate. The other two
units move the bellows and regulate the

serving as a base for the copy-holder. The natter of copy-distance. These four wheels

lens and copy-holder move toward or away
fromm each other, a direction determined

are intimately related by chain gear to square
revolving rods, along which slide bevel gears,

by the size and scale of map sought. The a grouping which facilitates the communicat-
plate-holder, however, is not moved, re- tion of motion to the gears st any point on

maining stationary inthe darkroom. This
novel procedure eliminates the practice of
repeated squaring-up of the camera and
copy-holder. Likewise, the time-consumin
operafion of focusing is practically dispenseg
with, The lens is propelled forward or hack-
ward by the motion of the first carriage.
Leisurelv-operating lazy-tongs regulate the
uniformity of he bellows movement. The
front of the camera thus assumes the re-
semblance of a huge Jack-im-the-box, to
employ the picturesque terms of the in-
ventor,

The plate-holder, is rigidly fixed to the
major frame o° the inechanism and is pro-

jeeted into tha darkroom. An automatic

plate-centering device, aluminury drip-trough

half-tone  sereen  holder, sercen-distance-

3

Storage Battery Testing

HIS usual way of testing storage bat-

I teries is by determining the speeifie

gravity of the eleetrolyvte.  This
simply denotes whether the battery solution
is in good shape, and gives an approximate
idea of its degree of exhaustion.  But this
tells nothing about the working eapacity of
the battery.  Sometimes as a erude test n
very quick contaet iy mude between the poles
by a hit of wire with an insulated handle, so
as to see to what extent it sparks.  An every
dav ammeter put upon a large storage but-
tary is apt to burn ouvt.  1n dealing with a
storagebattory, weare facerofacewith quite a
serious problem, beeause it gives such a very
heavy current when culled upon.

The battery dischargeset shown in the illos-
tration consists of several resistance coils
made of metallie ribbon. so as to give a good
cooling surface. The resistance coils are of
such size that they ean be convected toa 6 or
a 12 volt battery without. injury, passing
continuous discharge withous hurning out
the ribbon.

A most useful apparatus for determining def-
initely just what a storage battery will do. A
heavy current is taken from it to see if it stands
upasit should under the strain,
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their journey. The photographer, if he
deems expedient, mnay seclude himself in the
darkroom and operate the camera from a
switch box by looking through a tiny red
window, thus observing the copyholder and
lens swing into place for the photograph.

Thecopy is placed between two substantial
plate glasses, four by six feet in size, carried
in a steel frame. The front piate, it must be
emphasized, is permancntly fixed. It is
alwavs in alignment w.th the lens and plate-
holder. The rear glass, however, drops
back from the top, bookwise, when a hand-
wheel is turned at the side of the frame. This
action releases eight felt-eovered cams-four
on each side of the frame-und when the

{Continued on page 284)

Set

The conneections ean he changed so that
currents ranging from 50 ro 600 amperes cun
he passed. Bt the hattery is designed for
testing 6 and 12 volt automobile starting
Latteries and ean pass with its standard con-
nections from 705 to 130 amperes at such
voltages; that is to suy, its resistances are
such as to hold the bartery under test down
10 sueh diseharges.  In earrving out the test,
a voltmeter is used to dotermine the condition
of ench individual eell. A tuble supplied with
the apparatus gives the discharge which the
typical starting hatteries should stand. Thus
a 6 volt 11 plate battery, sieh as used on
antomobiles, should maintain a discharge on
specificd connections of the apparatus, for
fourteen minutes, befwe the voltage falls
to 1.6 volts on anv single ecll  If any of its
cells only needed seven minutes to fall to
thiz voltage. the cell in question wounld anly
he of one-half its proper working eazpacity.

No ammeter is used, because the connec-
tions control the current. [tis asort of aut-
omatie testing appuratis.
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A lightning arrester, which operates by open-
ing the circuit and grounding the outside circuit
through the magnet core. A carbon head is placed
on the core so that the armature will at once be
released when the heavy current ceases.

T HE majority of lightning arresters or
protectors are made on one of the three
following principles, viz: choke coil, air gap or
cut-out switch to the ground.
The one we illustrate is supposed to com-
bine all three.
Explanation of its operation follows:
A magnet wound with several turns of
heavy wire, upon a soft iron core, which core
is provideci with a carbon head so that it
will not retain residual magnetism, is mounted
on a yoke, that acts as a support for the mag-
net, and grounds the magnet core. A vi-
brating armature is mounted on the porcelain
base on suitable supports at the opposite side
of the base from the magnet, in such manner
as to be attracted by any excess current that
comes on the circuit; when the attaction
is produced the soft iron hammer on the
vibrator makes contact with the grounded

The Simplest Electric Bell

In this bell a steel gong is used,fand in the
action of the current the magnet is drawn against
it, so that the magnet core acts as the clapper
or hammer.

I illustrate what seemsytojbe the last
word in the simplification offantclectric
bell.

Lightning Arrester

core.  This operation switches the current
from the instrument being protected into
the grounding wire and thence to the ground.
The instant the excess current ceases
the vibrator returns to normal and allows
the passage of the service current on the line
into the instrurnent.

The machine is made in two styles for
telephones and telegraph circuits, one being
for ground circuits and the other a double
machine for all-metallic circuits. In addition
to individual machines, cable head machines
are made to order, for any number of pairs,
cach pair being protected by a separate
automatic switch.

In radio work, this instrument finds a field
of uscfulness. 'As the ordinary lightning
switch and the necessity of cutting out,
when excess appears, are done away with, op-
erators Inay continue their work without
interruption or fear of having their outfit
destroved .

The machines are all provided with ad-
justments to enable them to handle large
and small currents.

L T e S L LTI

EPLACEMENT  of burnt-out fuses,
while some speak of it as an expense,
is not very serious from the financial stand-
point, but certainly it is a great annovance
to scarch around to find which fuse is burnt
out, then to get out the old one and to screw
in the new, perhaps in some dark part of the
cellar.
. The testing out of the fuse to tell when it
is burned out is not always agreeable. The
efforts that have been made to cause a fuse
to disclose its condition have not proved very
successful, on account of the accumulation
of dust and discoloration of the mica, where
the fuse is a mica-enclosed one.
The fuse shown here is a sort of magazine
gun among fuses; it contains within its case
six fuses. By turning the handle, they are

The bell gong, G, is made of steel. An
clectro magnet, 17, has projecting metal ends,
one at each pole as shown at . At D there
is a simple make-and-break and the connee-
tion with the battery or source of current
is from A to C. The other conncetion is to
the frame of the hell, to which one end of the
magnet winding conneets. The contact at
1) is normally closed. ~ When the signal
button or other switch is pressed, a current
passes through the magnet. The pole pieces
i are polarized and are attracted by the
steel of the bell (i; they are drawn forward
and strike it, giving a ring. This breaks the
contact D, the magnet springs back, only to
repeat the blow as long as the circuit is
closed. In this way the ringing is maintained
indefinitely as long as current passes.

It is hard to sce how anything could he
simpler in the way of the produetion of an
cleetrie hell.  Of course, it can be adapted
for emitting single rings, if desired, by slightly
changing the eirruit.

i O OO 0

T is quite common expericnee  that

fistures cquipped with  chain  sockets

blow the fuse when the chain is pulled
to light the lamp. To many it is a mystery.,
The bulb is good: the socket is good; =0
what is the muatter?

The trouble actually lies in the connection
of the socket. 1t is xo connected that the cur-
rentisled from the ungrounded wire directly
to the binding serew (g)of the threaded portion
of the socket, and the grounded or neutral
wire is [astened under the serew () of the
strip serving for the huse or center spring
contact of the socket. When a bulb is in-
serted, a portion of the brass base (A) will

Practical Electrics for May, 1922

Fuse Magazine

FIUSE

TOP VIEW

I 772-SINGLE FUSE
P N
M Sh A CONNECTION

GENERAL CONNECTION

A fuse containing six links, which can be
brought into action one by one by simply turning
the handle 30 as to avoid the annoyance usually
incident to replacement of fuses.

thrown one by one into circuit. All that
needs to be done when a fuse blows out is to
turn the handle one-sixth of a rotation, and
it snaps into position. This is repeated until
the six fuses are used up, when it is naturally
the proper time to insert a new magazine.
Nothing could be easier than this method of
replacing a fuse, but there is more than that to
the trick. It will be seen that turning the
handle gives what is practically a test for the
integrity of the fuse; it is almost equivalent
to using a lamp tester and bridging across
the suspected fuse, because it takes no time
at all to test the different fuses of this type
one by one, and of course, the minute the
house svstem lights, vou have found the
defective fuse.

Chain Socket and Fuse Trouble

somectimes remain exposed and not within
the protection of the socket insulation (B).
In cities of the first class electric fixtures
are by law specified to be grounded, and they
therefore serve as a conductor of current.
The socket shell (C) and pull chain (ID) be-

The diffculties of a chain socket and thefway
of avoiding such diffculties are discussed at
length in the article. Some times the chain make
a sort of short-circuit, thereby giving};much
trouble.

ing metallically connected to the ﬁxtllrefa!so
act as a conductor if the ungrounded wire
were to come into contaet with them.

(Continued on page 284)
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New Cord Take-Ups

AKLE-UP  devices for cords have, for a

long time, assumed -he form of reels.
Such reels are not very applicable to the use
of the ordinary eleetrie iron, and are rather
expensive. Two of the many devices which
have recently found their way to the Amer-
ican market are illustrated here. One of
thesc is a flexible spiral spring. Thisis speed-
ilv attached. to the cord by simply twisting
the cord around the spiral in the space be-
tween adjacent convolutions, thus securing
it within the spring-like arrangement.

Due to a eertain amount of elasticity which
all steel springs possess. the eord attachment
“gives” freely whenever a slight pull is
excerted upon the appliance to which it is
attached, 1 the accompanying photograph,
an eleetrie iron.  On bringing the electric
iron back again to its fermer position the
cord isautomatically pulled up out of theway,
preventing obstruction while ironing, and
permitting the housewife to eomplete heriron-
ingin record time. The hothersome cord never
rests upon the piece to be ironed, there-
fore eliminates {o a very great extent the
dangl:er of ereasing the material by the
cord.

Another deviee of a glightly different nature
for the same purpose, is a standard which
is attached to the ironing board. This holds
the cord high above the ironing board.
The connecting wire is likewise free to move
backward and forward. The device is made
of a piceeof springsteel rod, and the results
obtained from its use are practically identical

A simple and obvious improvement in flexible

cords, especially for use with electric sad-irons,

keeping the cord off the table and combining a convenient electric switch, which is also kept

off the table by the elastic coil as shown.

with the cor¢ take-up device deseribed
above. In this instance, however, the spring
steel rod sprirgs back and forth whenever

Electric Range Switch

SHOULD you ever see one of these neat,

white, enameled boxes with a dull
black handle in the center, and two red bull’s-
eves above and on either side of the handle,
you will know immediately that it is a safety
switch with which the electric range has been
equipped.

This switch may be installed on any stan-
dard three-wire range. It is equipped with a
fuse on either side, and also two bull’s-eves,
back of which are lamnps. These lamps
are connected across the load side of the
switch, consequently, when the current is
turned on, by pushing the plunger inwardly.
the indieating lamps behind  the bull's-
eves light immediately, warning the house-
wife that the heat is turned on. As long as
the lamps continue to burn, the range is in
good order. Shkould one of the sections of
the range become short-circuited, a fuse on

An advanced system of switch for an electric
range,with signal lights to disclose the blowing
out of fuses.

either side of this switch will Llow, and one
of the tell-tale lights will be extinguished,
indicating at a glanee which seetion of the
range is defeesive.

In order to turn off the current, the button
immedliately Lelow the plunger is pressed
upwardly. ~ This releases the plunger and
opens the cireuit. A double break occurs,
which is very quick indeed, diminishing
arcing at the contacts.

In addition to its utility, the svmmetrical
and compaet anpearance of this little switch
is readily apparent.

One of the troubles when fuses blow out,
is to find out where the trouble lies. Is-
pecially iz this the case in a range or heater,
where the fuse is apt to be in a somewhat in-
accessible place, and where the heat of the
oven will make investigation diflicult. Tere
we have the tell-tale lamps, which at once
disclose which fuse is blown out.  When
a trouble is located, it is more than half dis-
posed of. So when the lamp soes out, the
heat ean be rturned off. making the fuse
accesgible, and the same ean then be readily
replaced, beewse it will be known exaetly
where the place is.

HE  trend  in the manufacture of clee-

trical controlling deviees is towards the
design of smal’, neat aceessories which can
he placed upon every coneeivable construetion
without altering the original installation

Such is the ecase with this small eanopy
swi‘ch, which has been placed upon the
market by one of the largest electrical
manufacturers to augment their standard
line of push and pull eanopy switches.

The depth of the body of this switch is
only three ecighths of an inch. This makes
its use possible where the canopy  recess in
the wall is even as small as one half of an
incl, without eatting away any of the plaster.
The deviee may be used with either a sheet
metal or east metal eanopy, and is rated at
107 volts with & possible current of Y4-ampere
flowirg across the contacts.
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the cord is pulled cut or relaxed. Once
more, the task of the busy housewife has
been lightened.

Canopy Switch

It is rather interesting to observe that much
attention is being given to the minor appli-
ances in electricity. Ilere we have, for in-
stance, two very representitive switches,
one for use on electric ranges and the other
for canopy installation. It is quite interesting
to observe the attention which is being given
to such devirces, and the constant production
of new ones indicates that we are not affected
by too much standardization.

It is generally recogaized that while stand-
ardization is of great value in many fields
of mechanics, in some eases it is absolutely
opposed to progress: because, by the very
nature of things, it is »pposed to changes for
the better as well as ta changes for the worse.

The many new applianccs, which make
their appearanee in these columns, show that
domestic electricity, as it may be ealled, is
making constant progress, and, that much
thought is being given to the electric home.
1t is hard to see where the line will be drawn,
where a praetical and controlling limit will
he reached in electric appliances for the
home.

A compact and very convenient canopy switch;
it is small in dimensions and very neatly
designed.
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Electric Steam Boiler

E"ahwvays think of eleetricity as doing
away  with steam, but instead of the
awkward, hot steam engine. an electrie motor,

RAYAN -

An electric steam boiler of comparatively amall
size, yet of high efficiency from the standpoint
of convenience and quick action.

running coolly and nicely, which can be
stopped on the instant and started on  the
instant as desired, is a great improvement.

Nevertheless, in some technical work it is
an object to have steam. Thus, in vulean-
izing India rubber, for instance, the stean
proeess, which operates by subjecting the
material to steam at high pressure, is in-
comparably the best. 1t is the best because
by holding the steam at a given pressure, the
temperature is fixed with aceuracy, and a
glance at the pressure gauge is as good as
looking at the thermometer.  7There are
many other places where steam is also re-
quired.

New Renewable Fuse

HI blowing out of eleetrie fuses is a
source of some expense.  Another dis-
agreeable feature is that on some types of
fuses there is danger of a shoek when effect-
ing the replacement.  We show in our il-
ustration a fuse of the Edison type and re-
newable for use on eirenits of 125 Volts
with ratings from 3 to 30 amperes.
The fuse shown consists of three pars,
the  body, the  eap and  the  refill

An easily replacable fuse. An Edison type plug
which is rated from 2 to 30 amperes, and which
virtually consists of three pieces.

The eap and hody are of heat resisting moulded
insulation, and are built of good size and pro-
portions, hecause the first cost of these parts
15 only onee to be met.No skimping is nee-
exsary.  Beeause of this heavy construetion,
thex cannot be harmed by ecither dropping
or by the repeated blowing of the fuse ele-
ment,

The fuse in its eartridge eonstitutes the
refill, a little eylindrieal casing properly
vented for the emission of gases when the
fuse blows.  The refill has the rating of
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Electric Rivet Heating

Our illustration shows a very diminutive
hotler operated by cleetrie heating  units.
It =eems a poor economy to use electrieity
in anindireet way for producing steam, but if
steamn is to be produced, electricity cert ainly
is it most convenient agent in o doing.

The present little hoiler is only about 20
inehes long and 20 inches high, and is carried
on 10 inch extension legs. It ix lagged and
coated with ashestos, to preserve the heat.
The boiler and fittings weigh 50 pounds.
Heating units are supplied for a maximum
apacity of 1200 watts.  They are controlled
by a three-heat switeh, that is, a switch
which euts the current down to 600 wialts, at
the first point, to 300 watts at the second.
A rheostat may be similarly used in cireuit
with the heating units.  Sueh rheostat, of
course, will regulate from its minimum do-
livery, which ix. 400 watts, to its maxitmim
delivery of 1200 watts, in very gradual steps.

The boiler is equipped with all kinds of
appliances, such as required by Inspectors,
inelading fusible plugs, glass water level
galge, steam pressure gauge and evervthing
needed  whiclh appertains to the ordinary
hoiler. Tt seems as if this apparatus wiil he-
come i very convenient annex to a labora-
tory of the larger seale, beenuse by itx use
steam can be obtained at short notice. It
hus been found useful in shoe repairing in-
stallatious. The safety blow-off valve oper-
ates at 30 pounds pressure. It is adapted
for either 110 or 220 volt potential, and may
be changed rapidly from one to the other
voltage by simply conneeting the units in
series or parallel.
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A NEW and very useful application of the

electric welding machine is for the
heating of vivets. The process is accomplish-
ed by placing the rivet between a pair of
eleetrodes, and  passing a heavy  current
through it.  The rivet closes the cirenit be-
tween two eleetrodes of an eleetrie welder.
The inerease of temperature is produced ab-
solutely in the interior of the rivet, the heat-
ing commencing where the seetion is smallest.
There is little loss of heat; the temperature
rises with great rapidity and the cconomy
is readily manifest. '

the fuse in amperes =tamped on both ends
=o that it is always vizible through the aper-
ture regardless of how it is inserted in the
hody. “The cost of this refill ix very low.

The main feature of thix fuse ix the ecase
with which it ix renewed. The refilling op-
eration  consists of merely dropping the
curtridge into the eup-like body and serew-
ing down the cap. When =o assembled there
are no live parts of the plug expaoxed, render-
ing shocking nnpossible, a feature apprec-
inted especially by the housewife who s
often ealled upon 10 renew a fuse hlown
while ironing or washing with eleetrieal ap-
pliances. This also leaves the rating visible
at all tinws.  Other features that appeal to
people having had experience with poree-
lain’ renewable fuses are its freedom from
breaking or eracking when dropped, and the
permanence of the type of installation. The
fusing of the eleetrical svsteny of a huilding in
this manner insures it pernmnently against
further trouble or expense, for all that is then
necessary is a xupply of the small inexpensive
n]-l;il}in;: cartridges, called for shortness' re-
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N older times there were two clussie
ways of heating punch and similar pro-
duets of the hygone day.  One was to thrust
a red hot poker into a twmbler of the mixture,
Another way., commemorated, we helieve
in Dickens, wus to pour the drink into a long,

rld Radio Histo!

In the regular forge, on the other hand,
the heat is applied to the exterior, =o that the
rivet has to be heated very strongly in order
to get the interior hot. The current is ob-
tained by means of a step~down transformer,
which reduces the voltage from 110 or 220
volts to a tension of 10 or 12 volts, of course
bringing up the amperage to a very high
figure.

The machine comes in different models,

The successor of the hand forge for heating
rivets; an advanced accession to the shipyard
and to the steel frame building constructors.

with two, three or four pairs of electrodes,
rach pair heating a single rivet.  Water cool-
ing is applied where necessary to prevent the
machinery over-heating. The convenience of
these machines is very great; they are mount-
ed on wheeels and can be rolled about to
any desired place. They economize time, as
they ean be put out of action instantly by the
turning of a switch.

As regards the expense of fuel, an open
forge fire uses threce pounds of coal to one
pound of rivets; in the electric mnachine seven
pounds of rivets can be heated by one kilo-
watt hour.  There is no waiting for the heat
to come up, as in the case of a cold forge.

(leating Drinks Electrically

conieal metal vessel and thrust the end into
the coals of a fire. The illustration shows the
successor to these contrivanees, hut which
unfortunately seems to have come =ome
vears too late to be fully appreciated.

o/

A hightly scientific heater for beverages, prob-
ably more useful in former years than it will be
inthe future.

It is sinply a resiztance element. bent into
stueh o shape. that it can rest securcly against
the end of a vesscl, and when the eurrent is
tirned on it will bring the solution rapidly
to boiling.  As will be observed. the con-
trivance lies quite elose to the side of a vessel,
=0 that it ean he used not only for warming
milk and the like, but may be even used for
boiling an egg and other minor culinary pro-
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Reading Lamp From Discarded Music Stand.

HE stand used, should be preferably one
which is made of brass tubing.

The flattencd end of the top picee of tabing.

issawed off, and the tube filled with hot resm.

A lamp made from the standard of a discarded
music stand. The tube is permanently bent so
as to give the right curve.

After the resin cools, the tube is hent with
a long bend, to nearly a right angle, care
being taken not to kink the tube. "The resin
if well melted in and cold will prevent such
kinks. After the tube is bent, heat it, to
melt the resin, which will then flow out
without any trouble.

An clectric socket is either soldered or
threaded to the tube, and fittad with a para-
bolic reflector and a light bulb. You then
have a reading lamp, which can be adjusted
to several different heights, and ean easily
be carried from one room to snother. When
fitted with & ruby bulb, it is an excellent
darkroom lignt, for photographers.

To muke the better looking lamp shown,
in the second illustration, instead of bending
the top tube, cut threads on it. Get a goose-
neek, and a coupling from a fixture store,
and put together, as shown in photograp.
Wire the same as above.

Contributed by Llovd Ringer

Hearing Fly’s Footsteps

Footsteps of a pesky house fly booming out
like thunder as he leisurely ambled across
a piece of paper were heard today by scientists
who visited the Bell telephone system’s re-
search laboratories.

Utilizing specially developed Rochelle salt
crystals and an amplifier constructed by the
Bell company, engineers and scientists lis-
tened to the promenading of the fly.

“Tomorrow,” said the engincers, “we
are going to put a trained flea on a piece of
paper and listen to him tumlle. We haven’t
been able, as Mr. Edison suggested on his
birthday, to hear ants talk, but it is inter-
esting to hear a molecule washing its face.”

There is an atmosphere of picturesquenes_
about this deseription. )

The prineiple invalving the application of
the salt erystals and the amplifier was first
adopted during the war for submarine de-
tection work., More than 100 erystals were
developed in the HBell laboratories of the
Britishnavy.

A variation of the preceding lamp is shown
here, in which the lamp is held in position by a
goose neck with screw coupling.

Novel Electric Sad-Iron

NE of the objects of the modern elec-

trical constructor seems now to be in
the direcetion of getting as many uses as
possible out of the familiar sad-iron of the
laundry.

The illustrations show a sad-iron with a
three-legged stand. 1t is adapted for varicus
uses. In the first illustration it is shown,
right side up, upon a stand supported three
or four inches above the table or ironing
board. lere it is in position for use in its
ordinary functions in the laundry.

But the ladies of the present generation
are addicted to curling their hair with lot
irons. By reversing the iron in the stand and
putting the receptacle upon its upturned
face, curling irons may be very nicely heated.
However, inasmuch as curling irons seem out
of place in a laundry, the illustration shows
a near relative thercto, a fluting-iron for

The electric sad-iron, standing on its support
This keeps it well above the table or ironing-
board beneath it, so that it can do no harm to
any fabric.

forming ruffles on starched goods. Then if
hot water is needed, the little receptacle for
the fluting-iron is removed and a special
saucepan takes its place, in which water may
be heated rapidly.

It would seem that this iroa with its stand
and the facility for reversing 1t therein, could
be used for many other purposes.

Better Light in the Kitchen

This tells of indireet light in the kitchen.

The indirect light penctrates to every cor-
ner of the room and casts no shadows any-
where. The metal shade already in use in the
kitchen, a siall bowl of green enamel on the
outside and white within, is turned upside
down, and by suspending it , a new lighting
fixture is produced . The bowl was hung to
any convenient pipe and a  7Ti-watt lamp
was inserted.

The small kitchen was completely changnd
as a result of the innovation. On a storriy
afternoon, oz in the dusk of early evening
it was possible to work conveniently atfany

The iron inverted in its stand and used for
heating a fluting-iron, or perhaps a curling iron.

side of the room. Mrs. Housewife was
amazed. She didn’t quite understand how
her husband had suddenly become such an
cleetrical wizard.

“'I'o think that my hands are never in a
shadow—it’s quite bevond me,” she de-
clared.  “I never did enjoy my kitchen so
much before. And I can see into every
drawer and cupboard much better than by
daylight.”

The sceret, as Mr. Handy Man explained
lics in the fact that light rays are reﬂcctcd
from every possible angle all over the room
when they come from the indirect shade.
There is practieally no shadow at all, and so
this makes ideal illumination for the home
workroom.

From Philad. North American.

M Here the obliging sad-iron still inverted acts
as a stove for heating a vessel. It is obvious that
many other uses are,possible.
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The Construction of Lead Plate Storage Batteries

‘By ARTHUR H. WHITEHOUSE

without a storage battery, and in
fact the experimenter in radio work
finds that a storage battery is
essential to the operation of a vacuum tube
set. Those who attempt to use dry cells for
filament lighting soon come to realize that
the dry cell is not capable of giving a steady
current, such as is required for the filaments
of vacuum tubes, for any length of time, and

VERY experimenter no doubt feels
E that his equipment is not complete

CONNECTING  LINK BETWEEN CELLS

L~ - . HOT KNIFE RUK
Ffe]

AROUND IN THIS
‘ , CRACK TO LOOSEN
HARD RUBBER TOP34H COMPOUND
NEGATIVE PLATES -~ §
(N

1" SEALING

COMPOUND
SEPARATORS ~ Y § K .7‘%&%2
R oo sox

ELECTROLYTE — F_J:L )

HARD RUBBRER UAR

* A diagram showing the way in which a storage
battery is put together and ho'w to attack the
problem of opening it for removing the plates.

that a storage battery is the only thing which
will give satisfactory results on this class of
service. )

Unfortunately, a storage battery is a com-
paratively expensive piece of apparatus, and
there are no doubt a great number of experi-
menters whose resources are too limited to
permit of their investing in this necessary
article.

/A S A R

The method of bunching the groups of positive
and negative plates with a connector, giving a
single terminal for each set of plates in the cell.

It is for the experimenters in this class
that this article is written, the writer pro-
posing to describe a simple way of construct-
ing, or perhaps a better term would be “re-
constructing’’, storage batteries capable of
giving very good results, if carefully built and
properly looked after. The cost is well within
the means of every experimenter, and in most

cases will be within the price of two or three
sets of dry cells.

The necessary parts required in the con-
struction of a battery are as follows;—

One discarded storage battery, such as is
used for starting and lighting duty
on automobiles.

A quantity of redlead. (Ph304)

A quantity of litharge, or yellow oxide of
lead. (PbLO)

The necessary wood separators, and the
electrolyte.

The discarded storage battery should be
easily obtainable, gratis, from any auto-
mobile owner, who, perhaps through neglect-
ing his battery, has found it necessary to
purchase a new one, and who no doubt will
be glad to give you the old, and to him, useless
battery, for the trouble of carrving it away;
or it may be obtained from a garage for a
sinall sum, where there are usually & nuniber
of old batteries on hand which are not con-
sidered worth repairing. The battery used
by the writer was discarded as uscless over
five years ago, vet proved to be an excellent
specimen for the use to which it was put.

The red lead may be obtained at any hard-
ware store for a few cents a pound, while the
litharge will probably have to be purchased
at a drug store, at a somewhat higher price
than the red lead. The separators and the
electrolyte are easily obtainable at any battery
service station.

The old battery must first of all be taken
completely to pieces. The connecting links
betwcen each cell should he cut off with a
hacksaw, after which the cells can be separat-
ed from each other, and from the box which
holds them.

The next operation is to remove the hard
rubber tops, or caps, from each cell, to do
which a hot thin-bladed knife, passed around
inside the cell, between it and the sealed-in
top, will be found necessary. Great care
must be taken not to crack or otherwise dam-
age the jars while doing this. Once the top
i8 loose in the cell, the contents can be lifted
out quite easily.

The next step is to cut off each plate with
a hacksaw, as close up to the terminal as
possible, ag shown on the right so that the
projection left on each plate will be of exactly
thesamesize. At this point the old separators
can be discarded, as they will no doubt be
found to be no stronger than wet paper.

The plates will be found to be in the form
of lattice-work grids, with more or less of the
active material still sticking in the inter-
stices. This material must all be carefully
removed, leaving nothing but the clean metal
grids. The blade of asenknife, or any con-
venient tool, can be used to perform this oper-
ation, but care must be taken not to injure the
grid itself in any way. It may be found im-
possible to remove the active material from
some of the grids without breaking them up,
in which case all such plates will have to be
discarded. Although the active material is
insoluble in water, a good soaking in boiling
water will help to loosen it considerably. In
the case of an old battery used by the writer,
only the negative plates could be used, the
positive plates being so hard that the active
material could not be removed.

The grids themselves are exactly the same
for both positive and negative plates, there-

World Radio History

fore they may be used for either one or the
other in the battery being constructed.

The number of platesin a cell is always odd,
there being one more negative than positive.
This arrangement is resorted to in order that
cuch side of each positive plate may have a
negative plate opposite to it.

The total number of grids available for use
should now be divided up between the total
number of cells, and an odd number of grids
apportioned to each cell.

Cul Here

Where theold platesare cut off so as to separate
each group into single plates for cleaning and
pasting.

We are now ready to paste the plates with
new active material. The positive plates are
filled with a thick paste, made up of red lead
and sulphuric acid, diluted with distilled water
beforehand to a specificgravity of about 1.275.

Positive .57/'6;77
Separators
Neg‘ah'yg Strop
fd

A diagram of the grouping of plates showing
how positive and negative sets are connected,
each ta a single terminal.

As already mentioned, this electrolyte may be
purchased, if it is not desired to mix it at home.
In mixing sulphuric acid and water, always
pour the acid slowly into the water, never the
reverse. The red lead paste, which will be
of a rich chocolate color, should be of such
consistency as to spread smoothly into all the
interstices of the grids so that they will be
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uniformly filled, and smooth on both sides.
The level of the paste should not be higher
than the surrounding ribs. As each grid is
filled set it carefully aside to dry and harden.

The negative plates are made in exactly
the same way, except that the paste used is
made up of litharge {yellow oxid of lead),
and electrolyte. This paste is a bright yellow
in color. Only asmall quantity of either paste,
about enough for one plate, should be made
up at a time, as it hardens quickly, in a sim-
ilar manner to plaster of Paris, and must
therefore be used very quickly.

The successful operation of the finished
battery depends to a great extent on the care
used in pasting the plates, as if the work is not
well done, the active material is liable to fall
out of the grids in use.

When all the plates have been pasted, and
hardened thoroughly, which they will do in a
day or two, they can be asserubled with woor
separators into groups. The separators are
made of thin porous wood, grooved on one
side, and should be just as wide as thc plates
are, and about a quarter of an inch higher.

“"On a flat surface lay one of the negative
plates, with the projection to the left, on top
of this lay a separator, with the grooved side
down , and with the grooves running vertical-
ly with the plate, never honzontally. Then
lay on a positive plate, with the projection
to the right, then another separator, with
the grooved side up this time, then another
negative plate in the same way as the first
one, and so on alternately, until all the plates
and separators for onc cell have been usedl.
To keep this group in place, slip a couple of
elastic bands around the whole, handling care-
fully all the while. The group will now con-
sist of alternate positive and negative plates,
with a separator between each plate, the first
and last plates in the group being both nega-
tive. The projections from the negative plate
will all be in line on one side, and those fram
the positive plates on the other. The grooved
side of each separator should be against a
negative plate, and the flat side against a pos-
itive in each case.

e ——— o —— T ——
A similar group will, of course, be required
for each cell.

The next step will be to connect all the neg-
ative platesin each cell to a common terminal,
and all the positive in each cell to another
common terminal, just as they were before be-

NO doubt there are many amateurs like
myself who have accasional trouble
with their electrolytic rectifiers, so I venture
to give some advice as to how to diminish the
heating of rectifiers. If the apparatus is not
given too much work to de, the home-made
one here illustrated will work excellently.
Because of the constant circulation the soin-
tion is kept cool.

As evervoue does not have the same sized
jars, I will not give dimensions. A large fruit
jar will answer the purpose if the top is cut
off straight. A top is turned that just fits in
the mouth of the jar; then a piece of fead
pipe about $4-inch smaller than the inside
of the jar and thc length of the jar. The
bottom of the lead should be flanged out as
shown in the picture. About a half inch from
the bottom bore a row of 4-inch holes all
around, also bore a row of ¥4-inch holes about
an inch from the top. A hole that will just
hold an insulating fibre bushing is also made
in the top of the lid, The bushing should be
about four inches long. Into this bushing
an aluminuin rod (which can be obtained at a
brazer’s), is inserted.

The solution uscd by myself was borax, but
there are many others which can he employed.
A good hoek-up, which rectifies both sides
of the cycle, is shown.

Contributed by Marvin Strouse

ing cut apart. The simplest and best way of
doing this is to cut slots, the thickness of the
plates, in the original terminals, so spaced
that the projections on the plates will fit snug-
ly into the slots, and so that the terminals
will bhe exactly central over the groups.
They should tl'en be held in place, and well
soldered. The completed group should now
appear as shown here. Although ‘burn-
ing” the parts together with a hydrogen flame
is the standard method of connecting, the

POS. NEG.

Charging
Current

J

This diagrarma shows how the storage battery
is to be charged, an ammeter keing placed in
the circuit, so that the current can be regulated,
according to the size of the battery.

writer has found that soldering is quite satis-
factory although not so lasting.

The completed groups can now be placed
in their respective cells, whizh should first
he thoroly cleaned inside, and then tested for
leaks by fillig with water and allowing to
stand for a few hours. Small leaks can be
repaired by shickly smearing the outside of
the cell, over the leak, with a quantity of tue
melted compound used in sealing. Any space
between the groups and the interior walls of
the cells should be taken up by inserting small
pieces of wood of the correct thickness, so as
to keep the groups central in the cells.

The electrolyte, of about 1,275 Sp. Gr. may
now be poured into the cells, to just cover the
tops of the wood separators. and the hard

Electrolytic Rectifier

70 TO 80 YOLTS. D.C.

A simple electrolytic rectifier for construc-
tion at home; this will rectify both divisions
of the alternating current,
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rubber tops put in place. It is assumed here
that these tops, together with the compound,
have been removed from the cld groups when
first taken apart, but if desired they can be
left in place. The best course to pursue de-
pends somewhat on the battery. The cells
may be sealed up again with compound, but
this is not absolutely necessary, except to re-
tard evaporation of the water. and tokeep the
electrolyte from slopping over the cdges of
the cells.

The cells should now be placed in a suitable
wooden container, and connected up in series,
by means of heavy lead-coated copper strips,
soldered in place; or the original connecting
links may be used over again.

The completed battery is now ready for
charging. The first charge will require from
30 to 50 hours, at the normal charging rate,
or until the plates are formed, by which is
meant that the active material in the positive
plateis completely converted into peroxid of
lead, and that inthenegativeplateintospongy
metallic lead, the acid in the plates being
transferred to the electrolyta. At this stage
the electrolyte will comincence to “boil”; and
give off a considerable amount of gas (hydro-
gen), and thespecific gravity of the clectrolyte
and the voltage will have reached a mmaximum
point, at about 1275 to 1.300, at 2.5 volts per
cell, respectively. If the specific gravity of
the clectrolvte at the end of the first charge
is not somewhere between 1.275 and 1.300,
it should be corrected by adding either dis-
tilled water or dilute acid, when the specific
gravity is too high or too Jow, respectively.
This applies onlv to the first charge; at other
times only distiled water should be added,
to replace that which evaporates. The acid
itself does not evaporate.

It will require several successive charges
and discharges before the maximum capacity
of the battery will be obtained, but all charges
after the initial one will require only about
8 hours.

The normal rate of charge and discharge
can be found by multiplying the total arcain
square inches of both sides of all the positive
platesin one cell by .04. Thisrateis uniform,
regardless of the number of cells in series.
Since the rate as deterinined above is the
normal 8 hour rate, the capacity of the battery
in ampere-hours can be determined ap-
proximately by multiplying this figure by 8.
For example, a battery whase normal charge
and discharge rate is 5 amperes, will have a
capacity of about 40 ampere-hours.

(Continued on page 285)

The connections of a multi-cell electrolytic
rectifier are quite interesting. The alternating
current is connected to both positive and
negative plates, so that on one cycle it is
rectified by one set of cells, and on the other
cycle by another set. The current taken
from the cells has one lead connected to the
positive elements in parallel with each other
the other to the negative elements in paralle
with each other also. In general terms, the
alternating current forms two series-con-
nections, while the rectified current has a
single connection in parallel.

It will be seen that the 1dea is to have one
half of the battery take care of the cycles
of one direction, and the other half of the
battery take care of the cycles of the other
direction.

Many devices have been originated for
rectifying alternating currents, many of them
being partly mechanical. The advantage
of the electrolytic rectifier is in its simplicity
It can be constructed by anybody, with
hardly any apparatus, except that of the
most ordinary description. Of course, a
home-made apparatus will hardly be as
efficient,as one produced iu a technical factory.
Again, in the tungar and mercury vapor
rectifiers, the home-made clectrolvtic ap-
paratus certainly has a pair of formidable
competitors.
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HE average experimenter, when the
term power-battery is mentioned,
is apt to smile, because many still
think that there is no such thing,
and never was. Then also, the
question comes up ‘‘ What is the use of having

A Power Battery
By H. Gernsback,

Member American Physical Society

light was not what it is to-day in the country
districts, the writer construeted one of these
batteries of 125 couples to light up his
father's estate, and so successful were his
efforts, that they were used at one time to
supply 25 incandescent 16 candle p.wer

Ist. step

These illustrations show what may be termed
the three steps in preparing the container which
is at once container and negative electrcde. The
first step is to rule off on each side of the iron or

such a battery in these days of electric light,
storage batteries, and the like, when we all
know that the primary battery no matter
what its make, always will be far more ex-
pensive as a generator of power than the
electrie light plant?

All this is perfectly true, but to the dyed-
in-the-wool experimenter there is nothing
more fascinating than a good primary bat-
tery that will furnish a constant current with-
out diminishing during practically the whole
of its life. Then too, a most important point
to consider is that we do not all live in the
eity so that many experimenters located
in the country, even today, have no electric
light circuit with which to charge their stor-
age battery and make their experiments.
On the other hand, even the city experi-
menter who has his 110 volt circuit at hand
cannot always use it, because he cannot
reduce its voltage sufficiently to make all
the experiments. A country experimenter
as a rule has nothing but alternating current,
which is not suitable for many purposes such
as charging storage batteries, ete. Of course,
he can use a rectifier, but some of these are
rather expensive. Then there is always the
fascination of having a battery, which does
the work right, with which you can make
vour experiments, charge your own storage
batteries, ete., satisfactorily.

An cfficient primary battery should have
the following outstanding qualities.

It should be able to furnish a powerful
current,

Its voltage should be reasonably high.

Its eapacity in working should be large.

The internal resistance should be very low.

Short cireuits should not harm it.

Such a battery should not develop noxious
fumes of any kind.

The solution (electrolyte) should not be
dangerous. )

Local action, that is consumption of ma-
terials when the battery is not in use, should
not take place.

The price should be reasonably low.

The cost of renewals should also be low.

The battery should need no attention when
not in use.

The power battery described here, the
writer believes, has all the good qualities
enumerated, with the possible exception of
item 2. The voltage of one couple of this
hattery is only about 0.9 or almost 1 volt, but
if we consider all its other good qualities, this
need not worry us, because the price being
reasonably low, it does not cost much to add
a few extra cells in order to bring up the
voltage. 1f thercefore, we would like to have
6 volts, we would neced 6 or better 7 cells;
for 10 volts, we would need about 11 cells.
In the author’s younger days when electric

copper sheet a line parallel to theside, toindicate
whereitisto be bent upwards. The sides are then
bent up, and this must be done accurately, pro-
ducing the four projective corners seen in the

lamps, the battery carrving the load re-
markably well.  These batteries were also
used frequently to light two arc lamps, to
run a sewing machine, to operate fans,
ete. After a year’s successful use, the author,
instead of taking off the current direct from
the hatteries, first charged a bank of storage
batteries in the day time, and by a clever
switching mechanism, all the storage bat-
teries were connected in series for the night,
and a very fine and steady light was ob-
tained in this manner.

This battery, which is of the Lalands type,
has the peculiarity that when working, it
produces pure copper electrolytically which
can be sold at the prevailing market price.
The battery deseribed. herewith, can furnish
about 1% a pound of pure copper per cell in
three or four weeks. 1f the experimenter
buys anywhere from 12 to 24 of such cells, the
investment will be a good one, for the reason
that in other cells nothing is won, and some
of the parts, even if not used up entirely,
must be thrown away.

The Container

The size of this battery is immaterial,
No special dimensions are given here for the
reason that any size will do, the size depend-
ing entirely on how much money the experi-
menter desires to spend. It should be borne
in mind that the size only increases the am-
pere capacity for each cell; it does not affect
the voltage. No matter how large the cell,
it will only give 0.9 volt. The container is
made preferably of sheet iron or better of
copper. If sheet iron is used, it is absolutely
necessary  before  starting  the  battery
that the bottom is sandpapered bright, so that
metallic contact ismade with the copper oxide.

battery

zZinc
cu
l, lhere
{) £ =%

AR N =
cover with
asphaltum

rivet
The zinc plate is seen in section, with its con-
necting post made from a Leclanche zinc; the
post is covered with rubber tubing. The alternative
connection of the cable to the same plate, by
riveting, is shown also.

When copper sheet is used, it is also pre-
ferable to scrape the bottom clean for better
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contuet. The container is made of a single
piece of sheet iron and in the writer’s in-
stance, the battery measured 24 by 16 inches.
The height of each container was about 2
inches.  Our illustration shows exactly how
the metal is bent to shape in order to produce

second step. Porcelain cleats are placed in the
tray after the projecting corners have been bent
over, as shown in step three, and the container
is complete.

a waterproof vessel, that is strong and will
positively not leak. It will be noted that the
four corners are simply bent over and may
afterwards be hammered into place. The
illustration shows this better than words can
describe. On the outside of each container
a stout copper wire is soldered. This may
be No. 14 wire preferably, which should be
insulated except at the point of eontact, and
where connections are made. The connec-
ting wire should be about 6 to 8 inches long.

For support of the zine plate, we use or-
dinary porcelain cleats. Four cleats will be
found sufficient. 1o not use unglazed cleats
as these soon become encrusted with ecopper,
forming a by-path for the current. If no
porcelain eleats can be secured, insulators
15 to 8 of an inch high should be used.
Always remember that the nearer the zinc
plate comes to the copper oxide, the more
amperes of current each cell will give. The
electrolvte necessarilv has some resistance.
We can readily see from this that the more
we separate the elements, the less amperes
we will get. The writer even found it prac-
ticable to decrease the distance between the
zine and the copper oxide to 14 of an inch.
A single cell of the battery in this case gave
from 30 to 40 amperes,

When the insulators are put into place and
the battery of the container is seraped per-
fectly clean, we place a layer of red copper
oxide at the bottom of the container. This
material is not very expensive, and the more
vou use the longer the battery will last. Use
ihout 1-2 pounds for each container of the
size given above, namely 16 by 24 inehes.
By means of a piece of wood or other im-
plement, spread the copper oxide as evenly
as possible, tamping it down gently. It will
of course be understood that the insulators
must be left clear of copper oxide, and no
copper oxide should be on the top of the in-
sulators themselves.  If the copper oxide
comes within 14 of an inch of the top of the
cleats or insulator, it will he satisfactory, as
long as the zine plate does not touch the cop-
per oxide,

Positive Element

The zinc plate or positive eleetrode must
now be made.  Let us say here for the bene-
fit of the inexperienced, that in a battery.
the electrode furnishing the positive pole is
negative, and not positive as is often thought.
The negative electrode on the other hand,
furnishes the positive pole.  Consequently
the zine plate is the positive element, but
gives a negative pole.

The zine plate should be made of rolled
zine, cast zine not being so good for the pur-
pose. Zine about g of an inch to !5 of an
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inch thick should be ased. In one corner
drill a hole to which rivet with an iron, not
copper rlvet, a [necc of No. 14 copper con-
necting wire. It is better to rivet the wire
than to solder it, because a soldered wire
underneath the sohutionr will wear off soaner
orlater.

If vou wish to make a still better job, in-
stead of rlvetmg a colnerting wire, tap a
hole into <he zine plate and bring out a post
as shown in the illustration.  If you use this
method, the post must be screwed into the
plate as tight s poxsible A rubber tube
must fit over this post just as snug as it is
possible to make it. It ix used to insulate the
post from the clectrolyte.  This post should
be made of no other material save zine, and
can be turned out from : common zine, such

Thisillustration shows very

Great care inust be taken with amal-
gamated plates ax the mereury renders them
extremely brittle. Amalgunates metals can
not be soldered.

When all the superfiuous mereary has been
collected the zine plate is placed upon the
fourinsulators.

Electrolyte
The eleetrolyte or exciting iuid is pre-
pared as follows: In 100 parts (by weight)
of distilled or rain water. 40 parts (by weight)
of powdered  caustic potash s dissolved.
This chemical is quite cheap, but not all
grades are suitable for battery work; the

right kind is usually carried in stock by elec-
triesd houses handling chenieals.
be commercially pure.

It <hould

clearly the complete layout
of the battery. The zinc
plate is seen resting on the
insulations, one of which is
shown where the container
is broken away, On the bot~
tom of the container is the
copperoxide. Thecontainer
is filled rather close to the
top with the solution of
caustic alkali, and abeve

i

i

i

as is used in the old type Leclanche sal-
ammoniac cells. The rubber :s necessary so
that no action takes place around the post,
which otherwise would muake an active couple.
whose local action would soon wear the con-
nection down to nothing. Before slipping on
the rubber it is necessary to varnish the joint
with asphaltum so that no electrolytic action
takes place there. The bottomn should be
varnished as well.

If you prefer the rivet method, it is neces-
sary that the entire joint shall be well cover-
ed with asphaltum, and the connection wire
must be covered with rubber. Ordinary
rubber cable will do nicely, but be sure that
no wire is exposed to the action of the liquid.
Insulate well with asphaltum varnish.

The next and most important step is
amalgamation of the zinc plate. Unamal-
gamated zine gives a somewhat lower voltage
and also dues not wear as well as amalgam-
ated zine. Proceed with the amalgamation
as follows:

In a glass tumbler mix 4 parts of water and
one part of muriatic scid. Wet an old rag
with this solution, and apply to the zine
plate. A small drop of mereury (quicksilver)
1s then placed on the moist plate, and same
is rubbed into the zine by means of a rag.
The mercury is then rubbed over the entire
surface—both sides, including the vertical
piece—till the plate is brilliantly white and
shines like polished silver. The entire process
does take not morc than 2 minutes. The
plate is then well washed off in water and
stood up on one of its corners for at least 6
hours. This brings al the superfluous mer-
cury down and it can be eollected for further
use.

Keeping

T]ll‘l experimenter wha possesses a small
transformer of the tyoe used for run-
ning toy motors, can keep it busy with the
following suggestions:

Hook up the door bell on two and a half or
five volt circuit and throw away the old
batteries.

The fancy candle sticks ean be made usc-
ful as well as ornamental by making them in-
to real lights. To do this, first make animita-
tion candle of good puper by rolling around
a large pencil until 1t 1s Jarge enough to fit
the socket of the canelle stick, Fit an Ed-
iswan double contact socket in the candle
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the oxide and the containes.  This short
cireuit is not harmful, but beneficial to the
cells.  Of course. aftcr this first short-eir-
cuit, others should be avoided.

If the hattery is now tested on open cireuit,
each cell should read 0.9 to 1.0 volt. The total
amperage of each cell, if well constructed,
should run from 20 to 30 amperes. One can
draw as muchk as 1 amperes continuously
without harming the batterr.  Under full
load the voltage will hardly ever fall below
0.7, which figure should be taken as an aver-
age, when computing the installation.  For
instunee, if we desire a battery of € volts, we
must have 9 or better 10 cells.

These batteries are well a-dapted to run
spark coils, to charge storage batteries, to

that, floating on it, iz a film
of ron-volatile oil, paraffin
or kerosene, as the case may
be. This film of oil is an ab-
solute necessity. to exclude
the carbon dioxide of the
air; its function is not only

TS

The electroly te thus prepared should never
be used while warm. As soon as cold it
shoulé¢ he poured very slowly on top of the
zine to break up the stream. I poured too
fast the layer of oxide of copper will he dis-
arranged, which should be avoided.

Inough electrolvte is pourcd into cach
cell for the solution to stand at least 1% inch
over the surface of the zine plate.

Last, on top of the solution slowly pour a
film, at least % inch thick, of good parafine
oil, or if this cannot be ol)muwd kerosene oil
can he substitated. This film ‘of ail is ab-
solutely necessary, as it keeps the electrolyte
from evaporating and also from ‘‘ereeping”
and prevents tae formation of alkaline car-
bonate from the carbon dioxide of the atmos-
phere.

It is understeod that once assembled, these
batteries eannot be moved about, and should
never he shifted while assembled.  On this
the suecess of the installation depends.

Suitable racks with shelves one above the
other should be built to hold the batteries,
(see cover illustration) which latter should
best Le assembled while in the racks. The
distance between the shelves should be
about 4 inches. Each ccll ean then be
witehed readily .

If several cells are to be connected in ser-
ies, use short preces of Na. 14 or No. 16 cop-
per wire to make connections. Thinner wire
than this will cut down the current.

As soon as zll the cells are connected up,
short—vircuit the entire battery for 2 to 4
hours.  This i3 necessary as it will reduce
some of the copper oxide tapure eopper,
which will establish perfect contact between

copper oxnde

to prevent evaporation. The
construction of the contain~
er is clearly shown here,
with its bent over corners
producing a seamless vessel.

drive motors, to light lamps, in fact for
every purpose where a steady, strong current
isdesired.

Once assembled the cells need praetically no
attention at all, and wi!l not deteriorate when
unused.

This battery will give a steady, uninterrupt-
ed current for weeks and months at a time
and is always ready for use. It can be short-
circuited for practically any length of time
without damaging it in the least. The bat-
tery will work until the zine is entirely dis-
solved and the copper oxide reduced to pure
copper. When the battery s entirely dis-
charged, there will be found on the hottom
of the container a layer of pure copper which
can casily be peeled off. This can he placed
in boxes until enough has been gathered for
sale.

Copper Oxide

There are several grades cf copper oxide
on the market, black copper oxide as well as
red copper oxide. Both can be used, al-
though the red copper oxide is the better.
There is also another oxide, namely copper
suboxide or cuprous oxide.

The red oxide is difficult to obtain in the
United States at the present time, but it is
by far the best to use if it can be proeured.
This oxide does not come in flakes like the
regular oxide, but comes in a small pebble-like
form. Itis red in color. Some of the large
chemieal houses may make it on a speeial
order if they are approached in the correct
manner.

The Toy Transformer Busy

and wire withk a conduetor made by two

strands of ). C. C. No. 21 wire.

The lddiswan sockets ean be obtained of
any dealer in automobile supplies, as can the
6-8 valt kamps such as are used in automobile
head and 1l lights.  These lumps can be
obtained in car.dle power ranging from two to
twenty-five, but a four ecandle power is the
most ‘nppmpn.lte for a candlestick.

Orcinary battery switches can be used and
the writer msade several such from junk,
by using the small bolts fromn the carbons of
dead dry batteries for eonnections and con-

C)JMJ fory

tacts and a strip of brass for the switeh arm.

Annunciator or bell wire ean be used for
leads and may be run along the base-board of
a room without being noticeable. Oune of
these lights in a bed-room makes a very fine
night light, for it may be turned on and off
without making any noise.

As the amount of current used by these
lights is so small that it barely registers on the
meter, one may have handy lights in many
places at very little expense except the
time and work.

Contributed by M. J. MecCall
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Summertime Electrics

By H. Winfield Secor
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Associate Member, Ameriean Institute of Llectrical Engineer.

I'TH the approach of the Sumimer
season, weare reminded of the meuny
uses to which electrie lights can he

put, especially out-of-doors, about
the lawn. Wefrequently see electric
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A~ fountain, electrically illuminated, a re=
minder of the Venus of Milo, illuminated by the
light of the twentieth century. The artist has
restored herarmsto the goddess of 2000 years ago.

lights suspended from the limbs of trees, and
even in the trees themselves on some estates;
this is a very practieal idea, and one that will
undoubtedly spread, for there is no reasnn
why we should go groping around vards or
grounds about the house in the dark, when
the faithful servant clectricity is available.

An eleetric fountain isa valuable adjunct
in" decoration of both large and sinall lawns
or yards. On small fountains, a few lights
will work wonders, and vou will be surprised
at the attractive display thesec will give. Half
a dozen 25 watt lamps, colored red, white and
blue, or simply white, or any other desired
colors, and preferably placed in water tight
glass shields, such as those sold for marine
worlk or ship work, as shown in the detail at
Fig. 1, are excellent for this purpose. The
wires leading to the lamp sockets about the
statue or other part of the fountain, are best
encased in thin lead pipe, but with a little
care and ingenuity in installing the wires,
ordinary pipe conduit can be used or else BX
flexible conduit. IBBX cable has also been
used in some cases with satisfaction. Regu-
lation lead covered duplex cables can be
purchased at electrical supply houses also.
All outside circuits, especially fountain
circuits, which are liable to give more trouble
than is ordinarily the case, owing to the water
and dampness present, should be connccted
up with a separate switch and fuse block in
the house. If you do this work yourself, you
should inquire of your electrician as to the
size of wire to be used and how many lamps
vou can operate and their size, and particu-
larly what circuit you can operate these lights
from, as some of the house circuits will al-
ready be loaded to their full capacity. Elec-
tric fountain lights are sometimes operated
from a storage battery, which battery will re-
quire recharging about once a week, if say,
six to eight Christmas tree lamps or their
equivalent, are emploved. The lead covered
cable, or else pipe in which the rubber cover-
ed wires are run tothe fountain, can be
buried in a small trench dug in the ground.
Where the fountain may happen to be under
a tree, the wires may drop down through the
tree in such a manner as to be almost invis-
ible to ordinary inspection.

Fig. 2 shows another idea for employing
electric lights, which is particularly desirable
where lawn fetes are held, or where penple
enjoy sitting on the lawn or under the trees
on summer evenings. Where the grounds
about the dwelling are quite extensive, it is
a very practical idea to have at least one elec-

tric light in cach large tree, sothat the grounds
are properly lighted, and not blanketed in
total darkness. The initial expense of wir-
ing up the tree lights or other lights suspended
from wires running between the trees, or
between posts erected about the yard, is
small indeed, in comparison to the results
obtained. Such lights are useful as pre-
vention against thieves who may be prowling
ahout. The tree or vard lights may be co n-
nected in several groups to a series of switches
inside the house, so that they can be turned
on in scctions, or may all be connected to a
single switch. You may obtain the necessary
data for the sizc of wire to use for a certain
length of circuit, and the number of lamps you
can light properly on a certain size of wire at
a given distance, from your local elec-
trician, or else by consulting any good wir-
ing handbook procurable at your local li-
brarv, Cushing’s Wiring Manual is one of
the best, and Cooke’s is also verv good.
For ordinary short runs, No. 14 double braid,
rubber covered wires is used for all con-
cealed work, such as for molding, conduit or
circular loom; while for outside usc, freely
suspended wires, not concealed, No. 14
weather-proof wire is to he emploved. The
wires should be arranged so as not to touch
any of thefoliage or limbs of the trees, and
they must, of course, be thoroughly insulated
from the tree limbs, as shown in Fig. 2.

Several styles of insulators are available
nowadays for wiring trees and these can be
purchased at any electrical supply store.
Where joints are made, the wire should he
thoroughly cleaned with a knife, Ly cutting
away the rubber, being careful not to nick
the wire, and after twisting the bared end of
one wire tightlv around the other, five to six
times, with the aid of a pair of pliers, the
joints should be soldered with a non-corrosive
flux and then well taped, using rubber tape
first, and finally black friction tape. Where
but one light is used in a trec a 100 to 150
watt unit may be necessary.

IMluminated hedge fences or in fact any
form of fence, and particularly gate posts, as
shown in Fig. 3, are not only a safeguard
against marauders, but also serve to illuminate
the vard or grounds -t night, both from the
artistic and the utilitarian point of view.
The lamps used for illuminated fences or
hedges, including gate posts, may be fitted
with glass water-proof protective covers of
the marine type; in any event all of the wir-
ing, and especially the sockets used, must be
of the weather-proof type with sealed-in
wires. Anidea is given in the detail at Fig. 3,
whereby one can easily make water proof
protective covers for out-door lamps, using
Mason or other fruit jars and taking care to

e TREE TRUNK._
RCELAN INSULATOR
S, INSULRTORS

*14 WEATHER-PROOF WIRE

Trees used as poles for lines or festoons of elec-
tric lamps, to illuminate the summer lawn and
groves, No electric poles deface the scene, and
the wire is invisible at night.
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seal the wires into a hole in the metal top, a
fibre bushing being placed in this hole pre-
ferably at first, and then afterward filled
with sulphur, rosin, or simply paraffin wax.
It is best to paint all metal parts on exposed
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A privet hedge iluminated by electric lights,
each protected by a fruit jar, so that rain and
dew shaken from theJleaves_will not break the
lamp.

fixtures and lamps such as this, with heavy
black asphaltum; ordinary paint may be
used if this is not available, giving the metal
parts several coats to prevent corrosion.

Gate posts are usually fitted with inverted
porch light globes as shown in Fig. 3, these
glass globes heing available in any size, both
in clear glass as well as in milk or opal glass.
Where the opal glass balls are used, about
one-half the candle-power of the lamp will
be lost, and if the same amount of illumina-
tion is desired as when clear glass is employed,
an incandescent lamp of twice the wattage
and eandle-power rating must be placed un-
der the hall.

Those interested in building out-door
elecirie fixtures for the porch as well as in-
door fixtures of the Mission style,made of
wood, which lend charm to any home, will
undoubtedly find of interest an article which
the writer recently contributed to the May
Science ANp INvENTION, entitled—‘‘ Build-
ing Your Own Electric Fixtures”.

The wire used for connecting the various
lamps along hedges, etc., may be No. 14
weather-proof, and it should be kept free
from limbs, etc., and rigidly supported on
poreelain knobs or glass insulators secured
to wooden strips fastened to the hedge as
inconspicuously as possible, painting the
wooden strips green. The two wires should be
separated at least 3 inches and care should be
taken to see that they do not sag and touch
one another. This necessitates placing
poreelain cleats or knobs every 314 ft. to
4 ft. in most cases. The wiring running up to
gate post lights can be carried in iron pipe
and here No. 14 double braid rubber covere
wire may be used, or better still BX cable,
or else lead covered cable.

Has your admiration been aroused by the
beautiful baskets of electric roses and other
flowers, which the shops are showing these
days? They are variously priced from $10.00
up to as much as you may care to spend,
some of the flowers sets being very beautiful
indeed. You can build one of these electric
flower baskets for the dining room or living
room or living room table at small cost,
especially if you happen to have some Christ-
mas tree lights which are lying idle in the
storeroom awaiting the next Yuletide season.

As the illustration at Fig. 4 shows, an
ordinary wicker basket, or a metal or glass
fern dish will serve to hold the flowers, the
flowers themselves in the writer’s case having
been purchased at the 5 and 10c. store at 10c.




Practical Electrics for May, 1922

a piece. The necessary artificial leaves may
be purchased also, but in the summer time
the bouquet can be kept up to date and
more ‘‘alive’ in appearance, by using natural
leaves, and also natural flowers, interspersed
with the artificial ones in which the tiny elec-
tric lamps are hidden. Usually these elec-
tric flower displays are operated from the
110 volt lighting circuit, and this will require
eight fourteen volt series type lamps connect-
ed in series. The terminal wires from the
series of lamps are connected to a standard
screw attachment plug, and the wire used
for this purpose should be regular silk covered
flexible twin cord, procurable at any elec-
trical supply shop. This silk covered flex-
ible cord comes in a variety of colors, so as
to match the surroundings. Colored lamps
are generally preferable for lighting the
artificial flowers, and the cloth petals of the
flower should be arranged so that the lamp
bulb is invisible in most cases. Different
eolored lamps may be used for the various
flowers—red for roses; purple for flowers of
that color, ete. Where suitably colored
bulbs are not procurable, plain white glass
ones may be used, and colored by the build-
er or else simply used plain, depending for the
color effects upon the rays of light shining
through the cloth or silk composing the flower

Out~door illumination for summer time
requirements and also for the winter time,
are often taken care of in a most efficient way
by utilizing what is known among engineers,
as flood lighting. Tig. 5 shows an applica-
tion of this scheme now being used by the
writer for lighting up the road leading to a
garage, about 30 ft. from the house. Flood
lights are available at a cost of a few dollars
at eleetrical supply houses and dealers, and
arc in fact miniature searchlights. They
comprise & water-proof case containing an ex-
cellent reflector, weasuring from 10 inches to
12 inches or more in diameter, with a plain
glass front to protect the reflector from the
elements. By using a high-power tungsten
lamp of the spherical type with a concentrated
filament in these flood hghts, which can easily
be made by anyone with a little ingenuity,
as the detail in Iig.-5 shows, very powerful
illuminative effects can be obtained at slight
cost. The reflector for home-made flood
lights may comnprise a white enameled wash
hasin, or else a tin or galvanized basin, which
has first been given a coat of white paint and
then a coat or two of white enamel, so as to
make a suitable reflecting surface. Vent holes
should be drilled through the top and bottom
of the wooden case containing the reflector
and lamp socket. The tungsten lamp may
be rated at 400 to 500 watts with a candle-
power value of about one watt per candle-
power. Such a flood light or illuminator
placed about the house is very advantageous
in the event that one hears suspicious noises
in the night, as they can be controlled by
switches at a distance from the point where
the flood lights are mounted. In the diagram
at Fig. 5 the cellar-door light, which also
helps to illuminate the grounds, by means of
a 100 watt tungsten lamp placed in the focus
of a 14 inch white enameled metal reflector,
is controlled by two three-way switches, one

A great basket of leaves and flowers, which
may be artificial, and which, when illuminated
by a quantity of Christmas tree lamps, presents
a very beautiful appearance for outdoor display.

up-stairs, and one down-stairs, so that it
can be lighted ar extinguished from either
position.

Now that so many motor-car thefts are
being reported by police depar:ments not
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The much discussed flood light, adapted to
lighting up garage doors, and of course applic-
able to many purposes. It has been applied to
the illumination of huge office buildings; here
we see ita use on the country place. &
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only”in the larger cities, but 1 suburban
residential sections as well, the writer believes
that a good burglar alarm system will be
weleomed by all automobile owners. The
diagram at I'ig. 6 shows an out of the ordinary
burglar alarm which ean be used for protect-
ing garages, chicken coops, or any other out-
buildings as well 18 for guarding the windows
and donrs of the nome, if desired.

¢ When more than one contact is to be used,
they are conneeted in series, as at 1 and 2
in the diagram at F'ig. 6. All of the contacts
must he closed before the relay circuit switch
A is closed. This is a closed eircuit syvstem
employing two cr more gravity cells, or as
in the writer’s case, two IEdison primary cells
procurable from vour eleetrical supply dealer.
These cells give about .75 volts each, and
while one may be used in connection with
a 150 ohms telegraph type relay F, two are
much hetter, as it is difficult to obtuin ve-
liable adjustment on the relay armature with
but one cell, altaough the writer used this
svstemn with but one cell for over a year.
Two cells are now being used, giving better
results. 4

! fAlternating current stepped down from
the lighting circuit by means of a bell-ringing
transformer, was tried with a 150 ohm relay,
80 as to give 6 volts to operate the relay
magnets instead of the low potential of the
Iidison cell previously used, but this proved
unsatisfactory. Here’s why nearly every
night for two weeks when this system was in
use, the electric current would cease for a
moment about three in the morning,
when dvnamo switches were being changed
at the power station, presumably, bringing
the household out of bed armed with shot
guns and revolvers; for this reason the
Iidison primary cell or gravity battery will
be found the best. It is interesting to note
that when the stepped-down A. C. was
applied to this relay circuit, the armature
could be regulated by loosening up the con-
tact and back-step screws, so that the arma-
ture would stay in the middle of the gap,
away from the pole pieces, and thus prevent
the humming noise caused when the arma-
ture was permitted to touch the pole-pieces.
This peculiar faet was stumbled upon by
experimentation, and it may be of value to
some readers who wish to use the A. C. light-
ing current for this or other relay circuits.
The 150 ohm relay is of the standard tele-
graph type, or if may be made froma 150
ohin telephone bell ringer.

Referring to the diagram at Fig. 6 once
more, it will be seen that the local circuit G
from the 150 ohm relay is connected with a
few dry cells, the current from which may be
used to do either one of two things; it may
simply operate a bell D, when the garage door
contact 1s opened, or when one of the wires
running across the yard is cut; or secondly,
and preferably, it 1s allowed to actuate a
constant-ringing drop relay H. This relay
can be built by anyone from old bell parts,
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the two electro-magnets being procured
from a discarded bell or a cheap new one
The iron armature is pivated in such a fashion
that when it is attracted by the electro-mag-
nets, it will allow the pivoted circuit-closing
bell crank lever I, to drep down on the con-
tact screw J, and close a local cizcuit through
several dry cells and an alarm bell E. The
larger this alarm bell, the greater the number
of dry cells required in the circuit. Three
to four cells will operate a 6 inch to 8 inch
bell usually, while a 10 inch to 12 inch gong
or bell will require six to eigat dry cells.
The batteries may be placed in the cellar
or in the garage; the two relays and the
control switches, A, B and C, or simply A
and B if the third local circuit including re-
lay II is not used, are best arranged in a small
wooden box on the wall with a hinged glass
door to protect it from oust. Ordinary belt
wire may be used in the garage, and from the
house to the garage, etc., as thisis a high resig-
tance circuit anyway, but in the writer's case
No. 14 rubber covered electric light wire
was used, as this will stand <he strain of
swinging in wind and be fully protected in
rain storms. This, furthermore is not so
liable to break at about 2:00 a. m. in the
morning and cause a false alarin. With the
burglar alarm system installed on the garage,
a button should be provided at the top of the
doors, so that they will be ket securely in
place when the wind blows, or as experience
has shown, the wind may cause the door to
swing upen sufficiently to actuate the con-
tact spring, and cause an erroneous alarm.
“The closed circuit contact spring can be made
or else purchased in an electrical supply
shop, and it is usually installed behind the
door by horing a hole in the door frame. The
contact is adjusted so that it will open or
cause the alarm to ring when the door has
been opened about 3 inches to 4 inches at
the center line of the doars. If set any closer
than this, it is too sensitive. Such burglar
alarm systems should be tested every day and
a few drops of oil shou'd be placed on the
contact spring behind thegarage doornow and
then to keep it in good working order.

For those not interestad in the more elab-
orate, closed-circuit burglar alarm system
just described, the simple open-circuit
alarm system also shown in the smaller
diagram at Iig. 6, will no doubt be of interest.
This system has been uzed by the writer in
many cases, especially where a quick in-
stallation is desired, as the materials are
usually available at skort notice, and in
fact with a few yards of wire, it can be hooked
up to the house door bell system. This
open-circuit garage or chicken coop alarm,
comprises a simple vibrating bell of the 40c.
variety, two to three dry cells, 2 10c. switch,
an open circuit contact spring, and the neces-
sary length of bell wire. Here the door
permits the contact spring to close against
the stationary contact, as the door is forced
open, and the bell then rings. If the wire
running across a yard in this case is cut,
then the bell will not ring and your car may be
stolen. The auto thief, who is usually quite
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A closed-circuit burglar alarm system. ' This
is supposed to use very little current, although
on a closed circuit, but if the wires are tampered
with in any way whatever, the bells will ring, or
any desired alarm will be given.
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Armature Growler
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The upper illustration shows one of the angle
irons and indicates where it is to be cut off. The
core is built up out of these. The lower cut shows
the insulator of thin fibre, two of which hold
the coil in place,

A VERY efficient type of armature tester
or growler for small work such as
automotive equipment, including gencrator
and magneto armatures, both high and low
tensions, is shown in the accompanying
illustration,and is siinple to make for anyone
having any knowledge of electrical work.
First secure a number of ‘flat corners’, 30
is about right, but a few more or less will
answer, which should be 214 x 14 or 3 x54.
Assemble as shown in the drawing and in-
sulate the lower portion with two layers of
eotton tape and shellac. After this ig dry,
proceed with the winding in the approved
manner, using double covered cotton magnet
wire, from No. 24 to No. 28, the larger sizes
giving more strength.

When the-winding has reached a thickness
of Y inch it shonld be tested for heating
with an armature in place. If heating
develops, some more wire must be wound
on and another test made, proceeding in
this manner until the correct point is reached,
when it is ready for the outside insulation,
which should be four layers of cotton tape
well impregnated with shellae.

It will then be ready for mounting on the
base as shown in the drawing.

Fig.3

The building up of the core; the heavy black
lines are the fibre insulators XX, and the wire is
woundon X

This outfit and a test lamp with points
will detect all troubles which occur in an
armature, and the whole operation requires
but a few minutes.

The interesting feature of this apparatus
is that no special parts are used, as the angles
already drilled are to be had at uny hardware
store, where also fibre of various thicknesses
can be obtained. It makes an admirably
compact apparatus, and by riveting the core
with distance pieces between the angles,
if necessary, it can be made a very solid
structure.

Contributed by . A. Highee.

Lose Bosrd
Fig 4

The substantial baseboard, on which the grow-
ler is mounted; the opening in the center accom-
modating the projection of the coil and fibre
insulators.
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Fig. 5

The apparatus put together all ready for mount -~
ing on the baseboard. The angle irons are se-
curely rivetted together. It will be seenthat the
whole structure, while made of every-day, mat-
erials is very symmetrical and solid.

Electric Shocking
Machine

ESCRIPTION is here given of a small

clectric shocking machine which can
easily be constructed by anyone who possesses
a small shocking coil as shown in the il-
lustration.

The old way of using a shocking coil is to
connect it up each time, which necessitates
dropping handles while pulling the regulating
tube out. With the aparatus described a
shocking machine is all set up and ready; all
vou have to do is hold the fixed handle
with your left hand and the movable one
with the right. Just turn about half inch or

Practical Electrics for May, 1922

st and the current is on, all you have to do
then is keep turning in order to get a strong
shock.  The way of increasing the shock
is as follows: when d makes contact with
e current is turned on,the greater the current,
the more it pulls down the rod f, thus act-
uating the horizontal slotted bar which draws
the regulating tube out of the coil, thus in-
creasing the shock. This also turns the

Fl:g. 7

Exterior of an electric shocking machine,

which presents in its construction some inter-
esting features in the line of regulation of cur-
rent of potential, so as to moderate the shock.

small gear-wheel moving the pointer on the
front of the case. g is a strip of brass 14 inch
thick soldered to the tube of the coil and teeth
are filed into it so as to fit the small wheel.
The disc graduations may be 200 or more,
enough to show relatively how much current
you can stand.

Fig. 1 shows a view from the front of the
casc. The dise is sunk back 34 or 4 inch
from the front and a glass covers the top half.
Fig. 2 is a view from the back showing the
interior of the case. Dry cells can be placed
flat in the bottom if they are found in the
way of any of the parts. Wire @ should be
soldered to the centre of movable spindle.

The illustration shows the simplicity of the
apparatus and an interesting feature is that
the shifting of the regulating core of the
cleetro-magnet directly operates on the gear
wheel by rack and pinion, so as to move the
hand and give readings on the dial on the
exterior of the case, indicating what it is
doing in the way of shocking or treating

the patient.
Contributed by J. Clarke.
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Interior of the electric shocking machine,
showing the simplicity of construction and the
effective method of regulating, and how the dial
indexisturned.




Practical Electrics for May, 1922

Motor Flectrics

Automobile Signal
A N all-electric  indieator, for automo-

hiles, which dispenses  with the
use of his arm by the chauffeur, is illustrated
here.

A very neat electrically eperated signal, moved
by pressing a push button, to tell the man be-
hind when you are going to turn your car.

The indieator represents o pivoted arrow.
At the middle there is a stationary winding
and by the touch of an eleciric button, the
arrow is made to take a horizontal or vertical
position. One end of the arrow carries a
tringular head, within which there is a light,
and the head is enclosed, in front by a
clear and in the rear by a red glass, so that
it gives a quite complete night signal.  There
is a two-candle power lump within the
triangular head which shows a red light
in the rear and a white light in front owing
to the two glasses. The arrow has twao
positions, horizontal with the head pointing
outwards, or vertical with the head pointing
upwards. The horizontal position indicates
that the automobile is about to turn. A
current of twelve amperes passing for one or
two seconds puts the arrow into the desired
position,

The installation resembles that of a spot-
light. It ecan be used as an economieal park-
ing light visible fromn both front and rear.
The two-candle lamp, showing white in front
and red in the rear. is & complete protection
to the stationary ear.

Electric Light From
Oil Lamp

[0 Battery Sw'tch i Cab

(hassts
= - - s -
| S A ( R
\| —7.(7"”"”/ Faraffin wox

";\/fa/e where
J0/719umer
i /s mszrted

= Miniature Flect-ic Fulb Socke?

Hole where Wicn is furredep or down
-Socket

- Cork insertes Flish with Surface

Rear Light-

How an oil lamp was changed into an electric
light for a tail lamp for a truck, without the
use of any machinist’s tools.

piece of apparatus.

AUT()M(’)BILE and truck drivers often
experience  great trouble with the rear
light if it is an oil lamp. The lamp will flicker
out very easily and it also inclines to smoke.
Ater experiencing the same difficulty, 1
decided to install an electrie tail light,  Tak-
ing out the oil reservoir containing the burner,
I removed the oil-burner and cleaned the
oil font. I then took a cork and closed the
hole in which the burner is inserted, eutting
off the top of the cork flush with the surface
at the edge of the hole. A miniature electric
light socket, with annunciator wire attached
to both -erminals, eame next. The wires were
led out through the hole through which the
stem is turned.  The socket was then placed
on the cork in the center, and melred paraffin
wax was poured around it, reaching up to
a point just abeve the terminals and the
wires,  The wax holds the socket firmly in
plice and the cork preveunts the paraffin from
running into the oll reservoir.

The lower part of the lamp was then
serewed into place and the wires led around
the ehassis and up into the cab. under the
seat, The battery was fastened into the
corner with straps.—QOne wire goes to one
terminal, and the other wire which was
fastened to the other terminal of the battery,
is led up along the seat toa snall battery
switch in some stitable place in the cab.

I installed this in my Brockway motor
truck and it proved to be very efficient.
A rear light more complicated ean be ob-
tained, but for the nominal cost of about one
dollar the light deseribed is both practical
and efficient.

Contributed by Merritt Pike,

Novel Trouble Indicator

HE Tel-Auto-Spark is the nume given
to a new instrument which is designed
for locating ignition troubles. Many very
spectacular claims as to its usefulness on an
automobile, are advanced by its sponsors.
Essentially, it consists of four spark gaps,
each of which is connected into the circuit
of individual spark plugs. In the center and
free to rotate, is a three-fingered device,
which for lack of a better name may be called
a dise. This may be moved around so as to
short-circuit any of the points on the in-
dicator, as it is connected to the ground.
With this indicator in place upona the auto-
mobile, many  adjustments  are  possible.
Misfiring, open plugs, commmtator troubles,
fouled  plugs—all  possible  mishaps  are
promptly located and indicated, we are told.
IFor instance, assume that all three of the
series gaps show the presence of a small
bright flash aerwss them, and one is out.
This indieates taat cither the vibrator on
the ignition eoil 13 sticking or that a wire may
he broken. I the spark or fluzh appenrs
continuously between the series gap and one
of the metal tingers on the dise. then the gap
in the plug is evidently too large.  If one of
the plugs is fouled, one need merely turn the
triple arrowed disc so as to short-circuit three
of the plugs, leaving but one of them open.
Attempting to run the machine on one
cvlinder will be possible, as long as the
phig in that exvlinder is in good condition,
(Under ordinary conditions an engine will
contimie to run operating on one cylinder
only.) For instance, evlinder L eould be left
open, the metal fingered dise short-circuiting
evlinders 2,3 and 4; if the engine continues
to run, turn the dise, short-cireniting 1, 4
and 3, leaving 2 open. By repeating this
process, the plug  that is fouled is instantly
located. If no s¢park appears in any of the
series gaps, the trouble is either in the switch
or in the main ignition circuit, while stream-

Lonwuiputeu LY L.oaviarsn,

ing sparks from the plug to the arrow
finger arrangement show wheu the gasoline
is low or is not being fed to the carhburetor.

A dial for attachment to the dashboard of an
automobile, with spark gap for each cylinder,
whose sparking or lack of sparking tells the story
of how the engine is working.

Auto Trouble Light

SING the reflector from a large flash

lamp and a 6 volt 10 c¢. p. bulh, I con-
trrved a very handy trouble lamp for work-
ing underneath my car.

The reflector contains the socket for the
bulb, so I soldered the reflector to a strip of
sheet brass 114 inches wide and 2!4 inches
long, and then cut a slot in cach end of the
strip, through which I slipped the ends of a
piece of elastic belting long enough to go
around my head. The ends were turned over
and stitched down to hold them in the slots.

A piece of lamp cord long enough to reach
to the storage battery carries the current to
the lamp. 1 find this lamp very convenient
in use for I can direct the light anywhere I
wish to by slightly moving my head.

An important point is that both hands are
lett free for work.

Contributed by M. M. Hunting.

A simple head lamp to be used in looking for
trouble on the automobile, the light being sup-
plied by the storage battery. It is held on the
chauffeur’s head by a band while he is inspecting
his engine.

ed with the wina ariven moetor.
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HIS department is open to all readers, whether subscribers or news-stand readers. We aim to show here for the benefit of others the best photographs of amateur work

shops and laboratories.
rangement, and novelty of the apparatus,
and instruments.
In order to increase the
We
than 334 x 334 inches.
co mpany thegicture.
PRIZES:

upon request.

interest in this department, we rmake it a rule not
refer dark photographs to light ones. Prize photographs must be on prints not smaller than § x 434 inches.

Nearly every experimenter has his own work shop, and we would like to receive photographs of all these.
neatness of lay-out and cffect, etc.

One first monthly prize of $3.00; all other published pictures will te paid for at the rate of $1.00 ezch.

Photos are judged for best ar-

The prize does not necessarily go to the shop containing most apparatus

to publish photographs unless accompanied by portraits of the owner.

It is impossible to reproduce pictures smaller

All pictures must bear name and address written in ink on the back. A letter of not less than 100 words with full description of the shop must ac-

Pictures and photographs will be returned

Mr. Cecil Riser of Cincinnati, O. sends
some interesting particulars of his laboratory.
He is devoted to the chemical side of
electricity, investigating the arcana of
electro-chemistry.
¥: He writes as follows:

M4T present herewith photographs of my
laboratory, of my workshop and of myself.
The photos show only the chemicai de-

ROM Detroit we receive the following
F interesting account of the Martin L.
Hussey laboratory:

“Hevewith 1 present three photos, one of
my=elf and two of my laboratory.

The first is of my cliemical laboratory which
contains about 200 solid chemicals and over
75 solutions and liquids. It also contains
many pieces of apparatus such ag retorts,
flasks, beakers, pippets, crucibles, burners,
balances. cte.

Riser Laboratory.

P YR m:n'. M\lrzx'z H

Maaaiadlt

i:mmi.‘! ‘:HH

partment but I have a large quantity of elec-
trical apparatus in a cupboard which I also
use for a dark room when developing pictures.
My workshop has about 200 tools, all kept
in a large tool chest. DMy laboratory bench
has a large projecting piece to which I can
clamp vices, bench hooks ete. My chemical
outfit is a well equipped one, having over
350 chemiealsinit. I have also numerous mis-

Martin Laboratory.

The table is equipped with gas and water
and there is also a distilled water spout run-

ning froin a tank. Ihavea hood for obnox-
fous  gases and also an eleetrie furnace
for fusing minerals.

The second picture shows my collection of
eleetrical apparatus;  such as motors, particu-
larly a 1'% 1L P. machine driving a large
generator for charging batteries ete. There
are two large meters pictured, one a volt-
meter the other an ammeter.

'World Radio Histol

cellaneous picces of apparatus, and two bal-
ances; as can be seen from the photo there
are some original pieces also. v electrical
lahoratory is not so well equipped, except
for the purpose of electro-chemistry. The
other photo is one of the cabinet in which
I keep my chemicals. I find that neatness
and order are essentials in this work. Do
the photos show it?”

There are also storage batteries, static
machines, reetifiers, transformers and many
other picces of apparatus; I also havea Radio
recciving set with which I spend much time.

I have quite a number of ecleetrical and
chemical books including a great many num-
bers of the Krecrric EXpERIMENTER.

This interesting letter is also from an
electrician devoted to the chemical side of
his profession, in which branch there is much
good work to be done.
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BRASS MACHINE BRASS CAP
SCREW

A very simple and efficacious fuse which is re-
fillable, and which by inspection permits the
young electrician to see if it has blown out.

N the illustration is shown a refillable
fuse which is easily made from two brass
caps of an ordinary burnt out cartridge fuse,
and a glass tube, through which the fuse wire
can be seen. A hole large enough for the
wire to pass through is drilled in each cap.
The wire is then fastened to the cap with
screws as shown. A narrow strip of empire
cloth makes a tight fit to the cap and tube.
Contributed by Frank Harazim,

Lights For The Phonograph.

A lighting system for a phonograph; when the
lid is raised a light shines upon the needle box
and turntable; when the cabinet door is opened
the contents of records are illuminated.

HI.  following svstemn of lighting a
phonograph has been found praetical
and useful by the writer.

By this method, the motor board light is
on only when the cover rests on the cover
support; the lower door light cperates only
when the door is cpened.  Both lights work
independently of each other.

These lamps craw their power from the
same set of batteries; all wires and batteries
are concealed and out of view.

On the motor board, in theillustration, .\,
is for needle eups, B is the light and recept-
acle. Care must be taken in placing it, so
that 13, the tone arm, will not strike the
bulb, ' is the turntable. I is the speed
regulator. G is the regular stop. H is the
automatic stop. D is the automatic switeh
and cover support.  All makes of phono-
graphs are not construeted identically, but
all have such artieles placed on the motor
board. The only necessary articles, however,
for suceessfully lighting the phonograph by
this method, are the cover support, the light
and its reeeptacle along with the wires and
gource of electrie supply.

Two very fine holes are drilled in the motor
board for the wres, close to the light re-
ceptacte One wire runs direct to the
batteries, the other to the cover support.
One wire is grounded to the metal, the other
is soldered to a metal strip with a small hole
in it, which is to be serewed to the motor
board. This metal strip must be large enough
to make a contaet with the bracket of the
support, when th> cover is raised in a stand-
ing position.

For the doorlight 1 used a small eupboard-
door~fastener of the kind which is usually
emploved to shut two doors.  When the door
is opened to insert a record or remove one
from the cabinet, the catch automatieally
falls down upon the contact wire; the result
of this automatic action is a light.

Such lighting is very appealing in a dark
room, where musie is more enjovable, as the
imagination has freer range than ir surround-
ings with bright illumination.

Contributed by A. H. Hager

Cigar Box Telegraph

THIS unique
is constructed
following directions:
An iron machine bolt (A) is wound with
about three lavers of No. 24 insulated c.c.
magnet wire; the two ends of the wire (B, B)
are to be drawn cut. The threaded end of
the bolt (C, ') is not to be wound, the wire
being placed on the smooth shaft only. A
nut (D) is screwcd on the bolt as far down
as the wire wrapping. The threa.led end is
then pushed up through the hole in the top
of the cigar box. Another nut (k) is then
serewed upon the bolt, holding it in position
by adjusting the nuts (1)) and (15) one above
and one below the wood.

A scerew cve (F) large enough to form a
rest for the head of another machine bolt (G)
15 serewed into tae back of the box about
threc-fourths of :n inch below the head of
the suspended holt (A). T'wo or three inches
awav at a slightly higher level another serew
eve (11) is serewed into the hack of the cigar
box. This serew eyve must have an opening
large cnough to permit an iron machine bolt
((3) to pass through it casily. A nut (1) is
screwed down on the threaded eadof a ma-
chine bolt until about an ineh of the holt
projects bevond the nut. This projecting
part of the balt is then passed through the
serew eyve (i), another nut (J) is screwed on
it to hold it in place.  This nut nwist not be
<0 tight as to prevent the free play of the
holt, as its head rises and falls under the
magnetic attraction of the vertieal bolt.
The head of the horizontal bolt rests upon
the serew eve, which is directly below the
head of the suspended bolt. An electric cur-

“Cigar Box Telegraph”
in accordance with the

‘orld Radio History

rent passing through the wires of the vertical
holt will therefore lift the head of the hor-
izomtal bolt, whichwill arop back to its posi-
tion on the screw eve when the current is
broken.

A capital suggestion for making a loud sound-
ing telegraph receiver out of a cigar box and a
couple of bolts.

The box will act as a magnifier of the
saund and a more simple sounder is not easy
toimagine.

Contributed by M. Shovita.

Double Duty from Clothes
Wringer

OMLETIME ago I was in the laundry
S turning the ice-eream freezer. when,
noting the washing machine standing
idly by, it occurred to me how [ might make
it do the heavy work. I therefore prepared
myself for the next time it should fall to my
lot to do the turning.
A board, 5, is placed across the top of the
washing machine and cleats, 6. at each end
of the board, keep it from moving endwise.

SECTION OF
PULLEY WRINGER
BELT -
. FREEZER [[T11
12
o g
12
BELT. KNOT
|4
BELT To 8e
LACED AS SHOWN

M Giving the clothes wringer Sunday as well as
Monday work; on Monday it wrings the clothes,
and on Sunday it makes the ice~cream, thus pay
ing a double debt.

An upright board, 7, is placed tramsversely
across board 5 and braced.  Four holes are
hored into the vertical beard 7 and long bolts
8. are passed through these holes.  Nuts, 9,
are then serewed on th: bolts and a loose
hoard, 10, is provided.

Near one end of the board, A, is a second
upright, 11, through whi~h pass two similar
bolts, 12, with nuts 13. These are arranged
to bear against deats, 14, nailed to the sides
of the iron.
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An Unbreakable Leyden Jar.

LARGE

CAN —" INSULATION

E i
vy

VARNISHED INSULATING DISC

A simple construction of Leyden jar, using no
glass jar, so that it is unbreakable, yet employ-
ing a very simple make-up and easily procurable
materials.

EARLY everyone has had trouble
with continual hreakage of Lyden

Jars, which readily fall off shelves. So 1
tried the following “stunt’” and was troubled
no more.

Procure two tin cans such that the dia-
meter of one is 14 inch larger than the other.
Cover the bottom of the large can (inside)
with a disk of well-varnished cardboard or
better with asbestos board. On the bottom of
the small can (outside) solder a piece of copper
wire about two or three inches leng and make
a hook on the end as shown in the diagram.
Around this small can place a few layers
of well varnished cardboard, or asbestos
board, which should he bent down over the
edge of the can a little over an inch. Place
the small can with the insulation covering
in the large can, with the disk on the bottom;
and vour Leyden Jar is ready for charging.

Contributed by Storling 3. Beechwood

Ford Built Reading Lamp.

OME  handy  workmen find  that
S metalis easier to work with than wood

and an operator possessing a reason-
able amount of =kill can turn out many use-
ful noveltics.

Bross tube 17 7ed)| =
out for /6" ThHrs. |

Yalve stern 56

Brake E_oc’
Clevis ~"//5‘ta[7

Srall fale —-

Ford Steeriig Fod|

Some details of the construction of the stand-
ard lamp described here, which is made up of
Ford automobile parts.

Illustrated is a novel reading lamp, ad-
justable to any angle, which can be manu-
factured from discarded automobile parts.
The only wooden part used is the base,
which was originally part of an automobile
floor board. A hole was hored in the center
of this, large enough to admit a section of
Ford steering connecting rod, which is
hollow tubing, This tubing formed the up-
right standard.

A hole the size of this upright is to be
drilled in the center of a Ford timer, or com-
mutator case.  (The oiler on the timer was
removed and the spark rod attachment sawed
off, also the four terininal serews).

One end of the upright was flattened out.
and a 5/16ths hole drilled through it. Just
helow this a larger hole was drilled half way
through the pipe, and an inch or so fromthe
opposite end another hole was made.

The tubing, flattened part way up, was in-
serted in the hole in the timer case, and allow-
ed to project about one-half an inch below
the rim of the latter. With a pen knife, a
shallow groove the size of the timer was cut
in the piece of floor board, and the upright
was inserted in the hole and groove of the
base, which thus held it firmly.

. A standard lamp with adjustable arm for the
light, all made up from parts of the Ford car.

The upper part of the lamp consisted of v
disearded head lamp refleetor, the hole in
which, after reaming and round filing, re-
ceived an ordinary brass lamp socket, which
wis inserted to a depth of  Jg-ineh. It was
held in place by heing soldered.

A bent picee of copper gas Jine tubing
was flattened on one end and soldered to the
shade. The inside diameter of this copper
pipe permitied the eutting of 5/16-inch thread
andl this threading was done on the end not
attached to the shade. A close nipple made
of o Ford valve stemn, threaded 5 16-inch on
hoth ends, conneeted the copper pipe to a
Ford brake rod elevis. This elevis with the
shade assembled was attached to the up-
right by means of a 5/16-ineh bolt.

The neeessary wires were run through the
oil hole in the timer in the bottom hole of the
spindle conneeting rod, through the inside
of this, and out of the top to where it was
Fastened in the socket.

This lamp can be turned at any angle with-
out moving the base. It ix an admirable
reading lamp and very useful in repairing
watehes, cloeks and  typewriters, where a
bright concentrated light is needed.

Contributed by Glen 17, Stillwell
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A Bit of Economy
1o V. LINE

SWITCH
SUPPORTING

BRACKET

SWITCH —__

70 LIGHTS

A door switch turning a light on and off as the
door is opened and shut, so that if you forget to
turn off the light, the door does it for you when
you close it.

ANY a dollar on my light bill has heen
saved by the appliance illustrated.
Have you ever left the lights in a basement
or similar place on all day and night hecause
you have forgotten to turn them off? I have,
and when two or three lights are left in this
manner I find it increases the light bill con-
siderably.

A small single throw double pole switch
was emploved. First remove the handle and
replace with a length of spring stecl (I used
an ordinary bicycle pants guard after straight-
ening it out and punching a hole in one end
large enough to take a bolt which will be
used to fasten it to the switch. Fasten the
switch in such a position that the door will
just catch the lengthened handle when it is
opened or closed as in the illustration. It
may be necessary to fix a stop in such a man-
ner that it will keep the switch blade from
flying back too far.

Contributed by Arthur Hagerman.

Simple Automatic Switch

AVERY simple efficient automatic switch
for low wvoltage hghting, employing
only two picces of brass and a few nails, can
be made as follows: A, is a brass strip 3
inches long and ¥ inch wide; B is a brass
strip 34 inch long and Y4 inch wide; both are
to be nailed on the door jamb. D. Bore a
Lginch holein D and cut a nail of the proper
length, so that when the door is closed it
pashes the nail, which in turn pushes A from
B, breaking the contact, and when the door

is opened, A makes contact with 13,
Contributed by l.. Rusch.
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A very simple door switch, operating essen-
tially as does the one described in the preceding
article.
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Automatic Gas Lighters
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O vou hate to get up in the morning
Dtu light the fires and boil the coffee

on these wintry mornings  Mrs.
Housewife—or does hubby do it? 1f so he
can find a painless way of performing these
duties by turning friend alarm clock into an
automatic gas lighter.

The parts necessary to construct a device
that will turn on and light the gas in cooking
and heating appliances are as follows:—one
perfectly good and accurate alarm clock,
the works of an old discarded one, a relay
with retaining spring removed, an electro-
magnet, a 14 or 34 inch spark coil, a few odds
and ends of brass and wire, and three or four
dry cells.

The clock is removed from its case and
mounted in a thin board frame or cabinet
having a circular opening cut in one side
slightly smaller than the faece of the clock.
A hole is also cut in the opposite side of the
cabinet to give access to the kevs for winding.
Two brass rings are mounted on the face of
the cabinet concentrically with the time shafts
of the clock, see diagram. Twelve 5/32 inch
holes are drilled equally distant around the
inner ring, whieh is traversed by the lever
attached to the hour-shalt. The outer or
minute ring may be drilled similarly if orly
five minute variations are wanted, or sixty
holes are drilled to give nne minute varia-
tions. The hands are removed from the
c.ock and two spring brass levers, shaped as
in the diagram are fixed in their places. Two
pins are made from 5/32 inch brass red.
These are pointed at one end to allow the
levers to slip over them: easily, and are
slotted and spread slightly to insure good
contact.

The works of the discarded alarm clock
are used to operate the gas valve. The clock
is prepared for use by removing the hanas,
balance wheel and escapement so that the
wheels will turn freely. The valve is coan-
nected to the works by threading the minute
hand shaft into the top of the valve wheel,
asin the diagram. The works are kept from
running by a small lever which engages the
teeth of the escapement wheel. The lever
is held against the wheel Hy an armature
mounted opposite the electro-magnet. When
the magnet is encrgized the armature is at-
tracted, disengaging the lever from the gear

Armelure & Leve

teeth, allowing the works to run. The clock
works, electro-magnet, and armature are
mounted on a thin board base and clamped to

the gas pipe by means of two brackets as
shown in illustration.

y— —

This gas lighter is
quite an elaborate
appliance;it can be
set to go off at any
minute by the clock.
When the timing
clock makes con-
nection, the gasvalve
supplying the gas
stove isopemed auto-
matically, lighting
sparks are produced
at the burners so as
to ignite the stove,
and when the stove is
started the current
is cut off. It operates
by a relay so as to
give plenty of power
for doingthe work.

The relay is usel to close the main circuit
when the instrumzant is set for a length of
time greater than one hour. By removing
the spring, the armature is allowed to re-
tain its position by gravity. The relay is
connected as shown in the diagram.

The primary of ihe spark coil is gonnected
as in the diagram, while the secondary is
connected to spark gaps arranged across the
burners. The gars are connected in series
snd may be provided with switches for short-
circuiting any one of them. Care should be
taken to select a eoil that will give a hot
spark in all the gaps.

To operate, the food is set upon the stove,
the coeks leading to individual burners are
set for the proper degree of heat, and the
pins are plugged into the holes mndicating
the time at which the lighter is to operate.
When the hour lever engages the pin in the
ring it closes the circuit through the relayv
magnets. The relay armature is attracted
and remains against the magnets, thus keep-
ing its contaets closed. The minute lever is
then able to elose the circuit actuating the
gas lighting mechanism, which it does when
it strikes the pin in the outer ring. When the
current flows through the electro-magnet it
disengages the lever holding the clock works,
and incidentally opens the gas valve. The
spark coil vibrator begins working, and the
mechanism stops when the minute lever has
passed over the contact pin.

The apparatus may also be used to control
any clectric devices by inserting u relay in
series with the electro-magnet, see diagram.

Contributed by R. A, Mall.

Electric Light for Victrola

LJAVING had great satisfaction with clee-
"% tric light attachments for a wvietrola, I
am submitting a description of it herein for
the benefit of others who likewise indulge in
““canned”’ music.

The device acts automatieally, that is,
the light s flashed on when the record is set
in motion. and is extinguished when it stops,
and 1 can testifv with pleasure that the one
I made and installed on my machine is a
SuCCess,

As we all know, it is often difficult to in-
sert the needle without getting it either too
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far in or too far out, especially if the room
happens to be dark. As for homes that are
equipped with gas light only (and sometimes
not. even that), the inconvenience is still
greater. The appliance, described in detail,
1s as follows:

Take the socket and hulb from a tubular
tflash light; to this, solder a strip of 34 inch
or 14 inch metal of sufficient length and bent
to form a stand or hracket, as shown in
sketch No. 1. Take another strip of the
same material and attach both to the vie-
irola in a position as shown in sketch No. 2,

Take a third strip of this same material
say about an inch long, fasten ane end of it
near the vietrola starting switch or brake,
in such a position that when the turn-table
is released and in motion, the switch will be
in contact with said strip, Then wire up us
shown in sketch. The current can be sup-
pliecd by either a flash light hattery or a
coramon dry cell. The battery ean be placed
inside between the record cabinet and outer
wall, =0 that very little of the equipment is
vigible when finished.

Contributed by Oscar 8. Hanson.

1 WIRE GROUND
TO_MOTOR~

View of the disk and sound arm »f a phono-
graph illuminated by an electric light which can
be operated from a dry or flash-light battery.
A isthe lamp.

%
WIRE GROUNDED
TO MOTOR

FIG.2

TO BATTERY ‘
/
_ 7l

i A

=

Details of the connections under the turn-
table so that the brake of the phonograph oper-
ates to turn the light off, and on, Band C are
the switching device and A as before is the lJamp.
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We are glad te answer questions for the benefit of all but necessar.

uestions at the rate of 25 cents for each.
Correspondents will be informed as

Rectifier Inquiries
(76) .. W. Mima, Atlanta, Ga., asks.
B Q1—"What is the voltage loss through one
cell of aluminum and lead plate clectrolytic
rectifier?”

ALUMINUM

é =) f
, f LEAD-

LY STORAGE BATTERY
Ay L LAMP BANK

The electrolytic rectifier with and without a
lamp bank connection.

Al—The voltage loss through one cell of an
electrolytic rectifier depends largely upon
the size of the cell, size of the electrodes, the
cleetrolyte, and the general resistance.
These rectifving cells are seldom connected
in series or parallel, but four may be con-
nected in a peculiar manner so as to give full
wave reetifieation.

Q2—*“Data on a transformer for a 6 amn-
pere Tungar bulb to be used for charging 5
Fdison nickel-alkali cells, A-4 type, 150 am-
pere hour capacity. Can this battery be
charged successfully at a 6 ampere rate?””

A2—The data for transformer for the
charging of storage batteries appeared in the
January, 1921, issue of SCIENCE AND INVEN-
TioN magazine. This charge can be used to
successfully charge the Edison cells of which
vou speak. These cells will take on a very
rapid charge or a small trickle charge for a
longer length of time.  The lower eharge rate
will not affect the cell.

Q3—"*Could an electrolytic rectifier be
made to change regutar 110 volt A. C. house
lighting eurrent to charge at 30 amperes? ™’

A3—The clectrolytie reetifier can be made
to operate on 110 volt alternating ourrent
circuit at a normal charging rate of 30 am-
peres.

Tungar Bulb Action

(77) lrving B. Harris, Kansas City, Mo,
asks:

Q1—*What action takes place in the Tun-
gar rectifier bulb and what kind of gas is in
it?"

Al1—The aection taking place in o Tungar
rectitier bulb depends on the Edison effeet,
the same which is utilized in the audion de-
teetor, which has been deseribed in these
columns. The heated filament allows for a

flow of current in one direction only, viz. to-

ward the plate, but a potential in the oppo-

site dircetion will not pass through,
Magnetizing Steel

(7X) M. k. Forris, Shouns, Tenn., asks:

Q1—"Can a piece of steel weighing 50
pounds be sufficiently magnetized with a
lodestone, to attract a magnetie needle 200
feet away? "

Al—In our opinion the steel objeet could
never be sufliciently magnetized with a lode-
stone to attract a magnetic needle at a dis-
tance of 200 feet,

Q2 1s the charge indefinite and is it
cffected by atmospherieal changes? ™

A2—The charge lusts practically an in-
definite period and  atmospherie condition
Lhave no effeet on magnetic attractions.

Current from Telephone Generator
(79) I.. Corbin, Bearden, Ark., asks:
Q1—"In making an clectric organ, 1 placed

weights on the organ keys, and it took six
ounces of pressure to depress them.  Would
a telephone generator delivering 110 volts
A€ do the work?”

Al—A telephone generator will not work
for the particular purpose intended by vou;
primarilv because of the fact that the current
15 interrupted very rapidly and secondarily
heeause the amperage developed by it is
extremely low,

Q2—Do all the generators listed as tele-
phone magnetos give the same voltage.

A2—No.

Lines of Force Demonstrated

(80) M. 8. Grenoble, San Dicgo, Calif. asks:

Q). 1. Is there any simple way of showing
the effect of cutting the lines of force by an
clectrieal conduetor forming part of a closed
cirenjt?

A 1. Every eurrent generator shows this
and the simplest possible diagram to illus-

GALVANOMETER

A simple demonstration of the effect of cutting
lines of force with a conductor in a closed circuit.

trate it is given herewith. 'F'he wire is sup-
posed to be moved rapidly through the field
of the magnet, and with a suffieiently deli-
cate galvanometer the potential indueed will
be demonstrated.

World Radio Histol

A. C. Solenoid Data

(1) John A, Maguire, San  Antonio,
Texus, writes:
' INSULATION
6 — 1
HOW ENDS OF !
YOLK STRIPS ARE CUT
‘?' == - —
MACHINE [ \
SCREW_#

IRON
core {6 A
X =
BRASS TUBING FIBER
SPLIT RING
LAMINATED

IRON STRIPS

A good construction for a solenoid, elucidating
the two queries given here. The jacketting with
sheet iron helps to concentrate lines of force.

Q1—“Give me data on small solenoid with
quite a pull, using current at 12 volts A. C.”’

Al1—On a copper tube '3 inch in diameter,
and 3 inches long, wind No. 2 D. C. C. wire
to a thickness of 1}4 inehes.  Halfway into
the core, sheet iron is driven. This is then
bent around the coil as illustrated in the ac-
companying diagram, to give a voke. This
voke increases the efficiency about 509,
The solenoid will lift about 214 pounds on
1/3C0f an ampere at a pressure of 12 volts
AC.

Another Solenoid

(82) W, M. Barrett, Shreveport, La., asks:

Q1—"What size wire would you recom-
mend to make a solenoid of the smallest pos-
sible dimensions which will permit of a 34
inch movable core, operating on 115 volts
A. (., 60 cycles, and exerting a minimum
force of 2 1bs.?

Al1—We would advise that you wind your
solenoid on a piece of brass tubing slighty
larger than 35 of an inch, split longitudinally
along its entire length, with No. 30 8. C. C.
wire. The solenoid should be wound to a
diameter of 1'% inches. A yoke must be pro-
vided which will consist of laminated iron,
and should be so arranged that it will en-
encompass the coil and come down close to
the core as illustrated clearly in the above
diagram.

Gravitation vs Magnetism

(83) John Bostow, Velva, N. D.. asks:

(Q1—*1Is there any relation between gravi-
tation and magnetism?”’

Al—No.

()2—*“1s there any substance that will
sereen off magnetism?”

A2—There is none.

The only way to
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HE Radio Specialty Co--“Rasco” for short—is probably the most unique supply house in the United States, if not in the
world to-day. Tlis company makes a specialty of small orders, no order being too small to get immediate and prempt

“RASCO HAS (T

attention for the simple reason that most of our orders are small.

The reputation of this house was built upon service.

Rasco service, Kasco promptness!
Be surc to get our great catalogue,

ORDER DIRECT FROM

“RASCO’ AUDIO
FREQUENCY
TRANSFORMER
We have compared many
of the present transform-
ers on tae market but
have tinally decided upun
a type that is the most
efficint one we have seen
so far. The best ampli-
Iying transformer {s that
.1 which the impedance
of its primuary s equal
1o or exceeds the impe-
dance of the plate-to-
filament circult of the

tube In which it is ronuncected.

We guaranteo this trunsformer to equal any one on
the market.

No. 1100 '"Rasev”’ Audio Frequency Transformer (not
assembled) each prepaid............ P X

ANTENNA CONNECTOR

This antenna connector s made
entirely of almmninma, is light
undd will nut rust. The only
connector of its kiml.  The 4
antenna wires go to the upper
hales; the lower hole takes tke
lead-in, Don‘t  salder  your
aertal, don’t have loase com=
nections,  Dimensions 2” high,
1% wide, ®x” thick,

No. 999. Connector, each. $0.35

1100 S

PANEL
KNOBS
No. 6241 is
we 1l mado
and has a
i gnod  corru-

gation. Tts
6241 dia. s 17,
nelpght fa
12”, hole 5/52”. The shank s 3% ” high,
No. 6241, Knob, each....... P . {1 X3

MARCONI KNOB

Ilus a central hole of 5/42% and seat to hold the
serew, din. i3 114”7 height %”,
No. 838, Marconi Knob, each...

..., 8005

top knobs are of com-

poaftion, the botrom 030 029

parts brass mickel

plated Jwligh,

No. 202 is nickel plated at bot-

tom part.

“Rasco””  RBinding  Post, 8§/32

thread. eack, $0.10: doz., $1.00.

No. 202, Pust, each, ..... $0.08

Nos. G50 and 631 made entirely

in composition w.th a hexagonal

brass nut in center.

No. 650 has 8/32 machine serew,

No. 651 haz bottom woud screw.

No. 650, Fus

No. 651, Post, oo

Dozen, each style..........$0.90
BRASS NICKEL POSTS

No, €29, Binding Post, each..........

No. 030, Binding Post, cach.......

SWITCH
? POINTS
Nickel plat-
ed and pol-
12 3 4

RASCO POSTS
These are  our very
own patterns  from our
own deslgns and look
mighty handsome on
any instrumemt. The
202 201

ished. The

75 5 6 7 77 76 foll owing

have been
fouml the most nopular.

No. | %"x%”, 6,32 thread, ea., $0.03; doz., 35¢

No. 2, 3/16” high, %’ dia,, 6,32 thread, ea.. $0.03;

doz., 35¢,

e

No. 3. 3/! x 3/16”, 4-36 thread, ea., $0.03;
doz., 35¢,

No. 4, %” dJia.; 33” thick; stem G/32, ea., $0.03%z;
doz., 40c.

No. 5, %” diz. 3/16” thick; stem 4-36, ca., $0.03%z;
doz., 40

]

No. 6, 3/16” dia.; 3716 thick; stem 4-36, ea.,
$0.03'2: doz., 40c.

No. 7. 3/16” dia.: %” thick; stem 4-36, ea.,
$0.03%2: doz., 40c,

No. 75, Switch Stop, 7%” lonz, 4-36 thread, com-
plete with nut, ea., $0.05: doz.. 50c.

No. 76, New style Switch Poirt, to be pressed into
bakelite panels with forced fit.  Wire is sol-

dered to pin erd. Head %“; dia., 1/16” thick,

ea., $0.03'2: doz., 40c.

No. 77. same as above, but head Is %” dla. x 3/16”
thick, ca., $0.03%2, doz, 30c.

THE RASCO BABY |
= DETECTOR |
In presenting this little De-
tector, we feel sure that it |
fills a place never taken befure
by any small detector. Jt does
1898 a variety of things and does
i them all well and better than
many $5.00 detectors. The base is solid, black com-
position.  Mounted on same is a nickel holder and |
hinding post which holds a flutted hard rubber knob
with its sliding rod member.
The outstanding part of the Detector, is tne patented
nickel detector cup and binding post. ‘The knurled
cap unserews and you place tho Galena Crystal in tho
cup, then replace the knurled cap and the galena
crystal Is held secure. The circular hole In the cap
rxpuses enough of the crystal for ordinary purpases.
No.1898,. lRasco Baby Galena Detector. I’rice, pre-
JEN4] 5 8c000000000000 5 000 $0.50
No. 1899, Rasco Baby Detector with Calena and Ra-
diocite Crystals. Price, prepald........ ...... $0.75

PANEL SWITCH LEVER

New stylo switch lever with
lock fork. It is impossible for
thls leves not to make posi-
tive contact at all times. Thu
blade radlus is 1%4”. Blade
is nickel plated and polished.
Fork is Lhusphor bronze. The
lock furk holds the screw (in
which 1t rotates}, sccurely.
A loose contact s impossible.
No. 200, Switeh Lever, complete as illustrated..$0.30

LITZ WIRE

This wire s recognized as the only thing
for winding colls for Radio instruments.
Partleularly recommended with our No.
343 Variocoupler Rotor, fur vario-couplers,
banked windings. ete.
No. 323, Litz Wlre, 20 No. 38 strands.
enameled double silk wire, per foot, $0.02;
per 100 feet, $i.15
J No. 890, Litz Wire, 10 strands No, 38
323 wire, per foot, $0.01; per luG feet. $0.75.

No, 891, Litz Wire, 16 caties of three
;tr;mls No. 38 wire, per foot, $0.03: per 100 feet,

NOTE: This page contains only
a few of our 300 specialties.

PANEL KNOB

This is a very distinctive knob
and can Le used on dials, panels, T '| 11
switches, condensers, ete. It is I ”i l”'
exceptional and well made. Dia. 1) :l ' ,',.,);.
1 1/16”; height 11/16”; comes 5 .

with 8,327 bushing. A

No. 815. Knob, each.......$0.18 815

gl T
i

VARIOCOUPLER ROTOR

This rotcr is used by all up-
to-date amateurs. Js accurately
turned of hard wood aud is
used as a sccondary cndl. It
takes any finish, cither shellac
or stain and can be drilled
readily for any stz hole. l.argo
hole 27 dia. Width of spool is
27, Total dia. *%".

No. 343 Variocompler Rotor,
each .............00s ....$0.75

“'maswfo"
. E
P TICALER 9 PLATES

Qur name

827 plates are of

brass with a

black  back-
ground. Letters are polished nickel. Order by name
and number.

807 "Phones’” ,....$0.05
809 * ... .80

Toundg ...
812 “Primary*’

Ask any of your acquaintances what they think of Rasco goods,
Thousands of unsolicited testimonials on file to prove that we serve the public bast!
containing several hundred different parts, which is illustrated below.

THIS PAGE. ALL GOODS SENT PREPAID IN 24 HOURS

BAKELITE PANELS

Wo list below six panels,
the sizes of whiclr have
beet. selected after care-
fullr checkinrg up many
d.mensions of the most
popnlar radip apparatu:
on the markat,

Noto  particularly  that
cur prices dre anywhere
from 25 to 509, lower
than those quoted by most other concerns. The reason
is that we buy these pancls in very large quantities,
and we do not cut sheets to ordar. Remewber always
that when sheets are cut to order they cost yon at
lenst 50¢%, wmore than our prices, beeanse you must
pay for the cutting and the nece:sary waste.

Note also that we ship these panels prepaid. This
alone amounts to f conshklerable saving,
No. 350 6" x 127  x 4716 thick, each....$1.90
No. 350 67 x I8” x /16" “ ..., 285
No. 352 97 x I2” x 3/16" *
No 353 12” x I8 x 3/16” o o
No. 354 61" x 19%” x 3/16" " X,
No. 355 67 x 7%” x 3/16" o L. 120

350-55

“RASCO” LUBRICATED
PANEL SWITCH

A radlo switeh that has
twe nuts at the end i3 a
mongtrosity. for the reason
thal it will never stay putl.
Our  patent  spring  fork
halds  the swlteh  handle
aheays under uniforms ten-
son, at the same tme it
insures the Dbest contact possilile. New wiping con-
tact, whirh covers every point of the switch polnt.
Another new improvement is the lock fork, whirh ean
assume three differert position: to acccmmodate the
switch to various thirknesses of panels

No. 1921 “'Rasco’” Switel, as .llustrated, each $0.50.

KNOBS

I These  knebs

are favorites

with all «ex

0 o rimenters

TIhe size of

hoth is: dia. o

114”, heizht 4451

9", No, 415]

comes widh $/32 ana i0/32
bushing,

No. 445§, Knob, each...$0.06
No. 199  (screw ‘ength %")
Knob, eachh .....c.iiiiiiin, 00000000 0008a00 1 5

NAVY KEY KNOB
This navy key kncb is now
used on all standard wire'ess
kews, It gives the right swing-
ing mation and rests the fin-
gers. 1t is a favorite with all
advanced amuteurs.  Once used 748
always used. Tho screw 1
8,32 and will fit all Keys.
No. 748, Key Knob, cach.........c0ievinnnr....$0.28

THREADED BRASS ROD
AL 5 We carry twoy styles. 6/3v
WBM'P-‘- and 8/32 thread. Only 6~

lengths sold. No others.
No. 8032, Threaded Brass Rl S/32 thread, per 6"
length Lo 5 ...$0.0
Np. 6032, Tlreaded Prass Rod, 6/32 thread, per 6”
lensth $0.06

i3 .. $0. 866 ““On*" ..
%(%59 '“llﬂ.' cieen...$0.05 840 "‘Increase |
_mreasv" tur rent’’ (Left) .$0.10 |
1 “r‘.'m. (Right)..$0.00  g34 “Series ......$0.05
8 Tl{‘l‘l(‘f,‘fm 830 “Receive’ .$0. I
e L . N

831 *"Transmit .
821 "'drd  Step”” H
819 1.t Step'....$0.05
826 “Girid  Varlo-

820 1
827 ""Tickler”
825 “Plate  Varlo-

meter’* ... ... $0. \
835 ‘B Dattery
817 "Qutpur””
824 'Prima-y

Ctieput’t L denser’” ...,
829. *'Telephone’” 828 ‘‘Parall-1”
833 ‘Dutector 837 "4 —" .
Tube’” . 841 *(Blank) ** '
822.'Chupling” pen  or  penell

...$0.0
808 “‘Load’g Coll .$0.0 writing) ......$0.05
P’rice of all of our name plates in dozen lots, 50¢,
with the exceptlon of the two “Incrcase Current”

your

This business was originated with the
sole purpose to cater to the amateur
who has small orders. ALL OF OUR
ORDERS ARE SMALL and that is whv

tracked by us, A trial order will make
you a I'fe customer.
above illustratinns. *‘We can only stick
you ence.”
ALL GOODS PREPAID,

98 S PARK PLAGE, NEW YORK CITY srtin N5 kttare ma

LR M

DEALERS

Get Our Special
Proposition

small order will never be side-

Ordor from the

Try us with a 50¢ order,
A

TR S AT

THE **RASCO™ CATALOG

CONTAINS 50 -
VACUUM TUBE Sy =
HOOK-UPS ——
Complete houk-ups of
all important vac-
uan tube  elreuits
are given in  clear
diagrams  with com-
plete explanation,
Jist to namo a few.
—The V.I'. as a de-
teetor  and  one-step
amplifier;  regenera-
tive cireuit; Do For-
¢ t ultraudion; V.T.
te rereive undamped
aud  spark  signals;
Armstrong eirenits;
uie step radio fre-
auwney amplifier and
detectur ;. three stage
mudio-frequency am-
plitier;  short  wave
regetterative  circuits;)
V.T. radio telephone;
4-stage radio  fre-
queoency amplifiers;
radio and audio fre-
cuency amplifier, in-
ductively  coupled
amplifier; Armstrong
superautodyne; radlo
frequency amplifier
and crystal detector;
cte., etc. The catalog contain. 200 fillusteatipns. On
sccount of its great cost, it cannot be distributed
free of charge. Mailed only upon receipt of
The catalog contains 200 illustrations. (On aecount of
its great cost, it cannot be distributed free of charge.
Malled only upon receipt of

15¢ in stamps or coin.
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Be An Expert |
Repairman

On MOTORS and
GENERATORS

S
b

Repair men are in big demand
—paricularly men expert in arm-
ature winding. Get into this weil
paid line.

Learn in 3 Months

——to master this work aml insure yourself a permanent
Income and  blgger  opportunities—here at this Gregt
Electrieal School.  In this short time you lvarn  the
theory and actually wind sl tpes of DCoomd S, ey
armatures under expert Instructors,

Write for FREE Book

—wivine full particulars of this 3 Manthy'  Apmatnre
Winding  Course. Write today—you will not bhe oh-
Hgated,

School of Practical Electricity

associated with

SCHG)OI? o'fi ENGINEERING

ilwaukee
P. E. 5-22. 415 Marshall Street, Milwaukee, Wiz,

—— wEm— — e

SCHOOL OF PRACTICAL ELECTRICITY
P. E. 5-22. 415 Marshall Street, Milwaukee, Wis.

Without obligation send me your free book on 3
Months' Armature Winding Course.

Name
Address . . .
City

State

“ELECTRICITY
Taught by & MASTER TEACHER"

is the name of a valuable 56-page
booklet which should be in the
hands of every boy and man in the
United States who is interested in

clectricity oreleetrical engineering.
It is FREE. Send for vour copy
today. It tells the fucts about the
greatest industry on carth, and
contains an astounding offer.

ENGINEERING SECTION,

World Technical Institute, Jersey City, N. J.

“ELECTRO - CONDITE”

STARTLES THE WORL.D
Thousands of people are marveling at
the wonderful performance of the "Elec-

tro-Condite” Converter.  Clarifies, puri-
fies, sterilizes, matures and mellows
most kinds of beverages. Makes hard

water sofl, etc. May prevent poisoning:
Send $5.00 for device with 5 days
trial money-back guarantee or ask for [
ciroular,
Best sva:e Proof Hvdromoters, $1.00
prepa:
2A-B-C LABORATORIES Co.

each pre
Oept. E. 200 West 72d St, New York

“Electro-Condite"
CONVERTER

Technical Laboratory of
the French Post Office

Department
(Continued from Page 246)

rent coming from a 3-tube oscillator placed
on the left on the same table is sent through
them. Induction currents are thus developed,
which are caught by a detector and affect
the Deprez-d’Arsonval galvanometer seen
in the background.

Among the other reeent investigations of
the technicians, we must note the adaptation
to telegraphy of the Cooper-Ilewitt merecury
vapor rectifiers and Tungar rectifiers, in
which last the tungsten filaments are con-
tained in an atmosphere of argon so as to
act like large duty Fleming valves.

The laboratory has made great advances
in a recording radio telegraph system. This
renders possible even now the direct utiliza-
tion of the Baudot radio apparatus. A com-
mereial speed of 700 letters a minute can be
attained by it, whereas by ordinary hand
transmission and sound reading, 100 letters
per minute is exeeptional speed.

|

Perfectly Regulated l

Temperature Control
(Continued from Page 252)

breaking the electric cireuit on a vaviation in
temperature of one hundredth of a degree
IFahrenheit.  Temperature adjustments are
made by transferring mereury from the small
reservotr to the eapillary tube, and vice versa.
A eontinuous seven-day recording thermo-
meter which enables the operator of the labor-
atory to note excessive variations in tempera-
ture is a fixture of each incubation room, the
recording elements being stationed on the wall
outside the room, the capillary passing
through the wall. The bulb of the therno-
meter is located near the top and in center of
the roomn.

Eleetricity is the heating agent for the
temperature-control comnpartment designed
and constructed by the Bureau of
Animal Industry, as well as for the unit equip-
ped with commercial apparatus. The heat-
Ing units embrace resistance tubes or coils
fed fromn a 220-volt, direct-current line. Cur-
rent is turned on and off by means of a ther-
mostat, finely adjusted as to turn off or
renew the flow of currentwith avariation of
room temperature of only one degree Centi-
grade; thatis 0.5 degrees above and an equal
figure below the optimum. Closer limitations
are possible, but a “cleaner shave” is not
esscntial.  An electrically-driven fan as an
ageney of continuously stirring the air in the
room is effective in maintaing uniform heat in
all parts of the room. The fan operates at a
speed of 1,400 r. p. m., delivering 190 cubic
feet of air a minute, or 26 complete changes
of air in the roomevery sixty minutes. The
motors are shunt-wound, 230-volt, direct
current.  The fan is belt-driven at half-nor-
mal speed, thus insuring a thorough mixing
of the air, and, in consequence, a uniformily
heated room.

[
|

Largest Electrical Camera

in the World

(Continued from Page 253)

DRAFTING |
- LESSON -

Not a penny to send for this Free Trial Lesson which
shows how easily you can learn Drafting by mail under
Chicago “"Tech™ experts. Prepare now for paying
positions. Draftsmen earn $60 to $150 weekly. Big
jobs are waiting. Send today for the Free Lesson,
catalog, terms, etc.

Chicago Technical College, 566 Chicago “Tech” Bldg., Chicago

copy Is inserted, either from the top or from
the side, the wheel is again turned and the
rear plate is jammed against the front,
thereby flattening out the copy.

Focusing is aceomplished in this fashjon:
An eleetric contact is set at the desired point
on the scale of the ecopy-holder carriage,
which, with another contact, is then put
into motion. The two peints having met and

I'the electrical circuit being completed, a |
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small incandescent lamp flashes the warning
signal, “Halt.” 'This is evidence that the
copy-holder is in correct position. If the
carriage travels past the point of contact, the
operator employs a finely-adjusted hand-
wheel to draw the carriage baek, The tiny
lamp again sheds its glow, The photographer
forthwith husies himself with the primary car-
riage, carrying the lens and prismn. ‘The scale
is adjusted, corresponding to that on the
other bar, and the motor is set in motion
to propel the carriage forward until the proper
figureis attained. The hand wheel again lends
itse { to final adjustinent of the object.

. Chain Socket and Fuse
Trouble

(Continued from Page 256)

Suoposing that as in this case, the exposed
portion of the lamp base is carryving one  po-
tential and the pendantchain o potential of
probably 110 volts difference, we can readily
sec what would happen were these two to
come into contact with each other. When the
chain is suddenly released after being putled
down, it springs back, sometimes wrapping
itsell. around the fixture and frequently
touching the exposed part of the lamp base
(A) blowing the fuse.

Some sockets are constructed so that 1he
switching on and off of the current is done so
as to cffeet the center contact at the base of
the socket, leaving the current always on at
the thread contact (1£). Others are built in
just the reverse way so that the thread con-
tact is cffected by the pull-chain switeh., Of
the two the former method is more desirable
beeause there is no potential in the socket
when turned off, if the ungrounded wire is
conneeted to the center contact of the socket,
which is the correct way for any type of
socket.  With the other type eonnected in
that way there would always be potential
present though not for light, because the
thread part (1) would be dead, but the shell
(C) would always have the same potential
as would the thread when the socket was
turned on.

Under such a condition, in cleaning the
bulb and socket for example, the hand may
come in contact with the metal base of the
bulb and the socket shell at the same time,
resulting in a shoek. In causing such a
shock the current would pass through the
filament in the bulb to be sure, but neverthe-
less wauld be sufficient to surprise the cleaner
and possibly cause a full. By changing the
connections of this socket we would be a
little better off. Then the risk would not
be present except when the current was on.
So if we take off the shell of the socket,
changing connections so that the un-
grounded wire leads to the center contact, we
can have the best operation possible with the
cquipment on hand. The fuses must first
be removed in order to prevent accident as a
result of short circuit. This transposition
would make the potential of the brass base
of the bulb and that of the pull-chain the
same so as to avoid accident.

- men with training are in demand
Electl‘lcal For more than a quarter of a
century, this school has been

training mwen of ambition and limited time, for the electrical
industries. Condensed course in Electrical enables graduates

- - secure good
Engineering ssion "

positions and

promotions.
Theoretical and Practical Electricity. Mathematics, Steam and
Gas Engives and Mechanical Drawing. Students eonstruet
dynamos, install wiring and test electrical machinery.
Course with _diploma complete

In One Year

Over 300 men trained. Thoroughly
equipped fireproof dormitories, dining
hall, laboratories, shops.

Free catalog. 30th year begins Sept. 27, 1922,
BLISS ELECTRICAL SCHOOL

409 TAKOMA AVE., WASHINGTON, D, C.




Cw—— - ————— —

Practical Electrics for May, 1922

The Construction of Lead
Plate Storage Batteries
(Continued from Page 263)

The voltage of each cell should never be
allowed to drop below 1.7 volts, and it is usu-
ally better to recharge the batfery before this
point is reached. The specifie gravity is a
good indication of the condition of a cell, it
varying from about 1.150, in a completely
discharged cell, up to between 1.275 and 1.300
in a fully charged one.

A reliable voltmeter and a hydrometer for
testing the specific gravity of the electrolyte
are necessary to the care of a storage battery,
particularly if the experimenter does his own
charging, in which case an ammeter is also
essential.

The builder of a battery such as is deseribed
above will not only be the owner of a reliable
source of low voltage power, but he will also
have acquired a certain amount of practical
knowledge of storage batteries, which should
prove uscful for many future experiments.
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Give Your Radio Set the Advantage of

WESTINGHOUSE

RADIO

BATTERIES

Westinghouse A" Batteries
are especially built for the pecu-
liar requirements of radio work.
They deliver a constart, depend-
able flow of low voltage current.
They are built to give long, low-
cost service. They demand a

minimum of attention.

In the Westinghouse ‘B” battery you have a Sforagc battery
for ‘‘E’” work-—the latest development in radio practice. It has
all the reliability and dependable performance of a storage
battery and none of the disadvantages of a dry cell. The
Westinghouse “B” gives a steady, continuous, noiseless

service. It lasts indefinitely. When exhausted it
is easily recharged. The first cost is the last cost.

Don't lose the enjoyment of your
Radio by operating under unsatisfac-
tory conditions. Get Westinghouse
““A’ and ‘‘B’’ batteries from your
radio dealer or the nearest Westing-
house Battery Service Station.

1434 in. long
215 in. wide
33 in. gh
“*The best
Westinghouse
can build.”’

WESTINGHOUSE
UNION BATTERY CO.

Swissvale, Pa,

At Home

10c. Charges Your Storage Battery ‘witn an I-F Booster
So You Will Never Have To Give Up In Disgust, Wher Working a Distant Statien.
Is it not gratify.ng *o feel Your Batteries will never fail&to be alwaysready toListenin &
receive alt RadiophoneBroadcasting, neverhavingtotel!Friends Your Batteriesare dead.
F-FBATTERY BOOSTERS are Full Wave Rectifiers for 103-125 volt 60 Cycle A. C.
They Charge AUTOMATICALLY and Operate Unattended.Screw Plug in Lamp Socket.
Snap Clips on Rattery Terminals and see the gravity come wp. When Charging Auto

Starting Batteries you do not remove Battery from car, or even disconnect it,
AMMETER eliniinates all Guess Work. No skill required to operate. Lasts a Lifetime.
Starting Car Quick requires Fewer New Batteries. Booster thus Saves mars than its Cost.
Don't think Your Battery is dead&worn out, simply because it will not atart Your Car.
Buy a Booster und Fill It With Life. A Booster Saves You Meney. PRE-WAR PRICES
TypetichargesAGvoltBatrery At amps$15 Type 12 charges 1% volt BatteryAt 5amps $15
TypeBcharges2to100voltRadioBbatterics$ 15 TypeA-BehargesBoth A&R Batteries$20
Type 166 charges 6volt BattervAt12ampe $24Type1612ctnrgesI2voltBattery7amps§24.
Type 1626 Combination Type charges Both 6&12 volt Eatteries At12& 7amperes $36.
The Larger Types are recommended for heavy Batteries or where time is limited.
Shipping Weights Complete with AMMETER & BATTERY CLIPS, 12 to 15 lbs.
Order from Your Dealer, or Send Check for Prompt Express Shipment; include Postage.
& Insurance Charges for Parcel Post Shinment, or Write us te Ship Type desired C.0.D.
Order Now or Waite Immediately for FREE Descriptive F-F BOOSTER Bulletin 25

& for Group Charging & Wireless High Voltage Recliﬁuéicn R?T(A):lﬁLBuﬁoli;.Z'iA.

M enera 3 s
The France Manufacturing Co., G, Obe, U. S. 4,

Canadian Representative: Battery Service & Sales Co., Hamiltou, Ontario, Canada,
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DO YOUR OWN WIRING!
AND SAVE 50%

400 PAGES
ILLUSTRATED

Anyone can becqme an eapert wir'man
and secure a license by following the
simple rules riven in ""Standard Wiring®’

The National Authority for 28 Years

All the necressary rules, tables and illustrations needed
for every kiud of inside and outside wiring and cons-
truetion for both direct and alternating currents, in
accordance with the Urderwriters’ rules. The most
complete and accurate book on wiring published.
Twenty-Eighth Edition just out.

Leather Cover. Gilt Edges, Pocked Size. 32.00
nt on receipt of Price -

H. C. CUSHING, Jr.
10 WEST 40th STREET, NEW YORK

The Midget “FIVE-IN-ONE” $Slide Rule
i1 a combinstion Mannheim, Log:
Log, Add ard Subtract, Polyphase
and Hisary Slde Rule It wul
instantly add, subtesct, wultiply
and divide any combination {n-
volving whole uumbers, fractions,
decimals aad nxed npumbers.
Gives evers possible root ard
power of every quantiiyy. The
graduations are printed on metal
coated with white cellulold an
l'l"l xr:}ne and waterproof. Whiie
. 3 the most versatile caleulatwor
over invented, 1ts operatian is & n -
C . %‘g“ﬁ" o lmple and easily wnder
oo ~page Instruction Book, $1.50.
ette carrying case /e evtra  Catalng {rﬁ.'

Y . " o
v are nor wnrmncs Giison Slide Rale Co., Niles, Mich.

Send To-day for the~
[ . )] . ”
Electrical Worker’s Friend

drawings with complec instruc-

tions for rewinding and reconnect -

Or write for full particulars of th:s valuable book
SMITH & SMITH PUBLISHING CO.

An electrical book of 66 t
»ook of 66 motor $ 1 ‘00
in, A. C. motors.  Special at
Dept. C., 7428 Hermitage St.,Pittsburgh,Pa.

Leather-

ULTRALENS MILCROSCOPES
Give High Magnification at Low Cost

Something new,  Model with magnification gradually varia-
b'e from 2,500 to 62,500 times for $1.60.  Others from 1(kF
up to 250,000 times. A wew method of lens construetion on
which patents are pending enables s to produee  micsoscopes
of extremely high power at prices that pace them within the
reach of all.  Cireular PE Zree on request

SPECIALTY MFG. CO., MILTON, PA.

BEACON RADI1O
Can Supply You With All Radio
—— Parts and Seis ——
BEACON RADIO & ELECTRIC CO.

246 Greenwich St., near Park Place
NEW YORK CITY

“BOW LEGS and KNOCK-
KNEES”’ UNSIGHTLY

SEND FOR BOOKLET BMOWING PHOTOS OF MEN WITM
ano witnout THE PERFECT LEG FORMS

PERFECT SALES CO., 140 N. May-
tield Ave., Dept. 89 Chicago, II1,

I of Figh Potential and Frequeney
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» OPPORTUNITY AD-LET i
Hﬁ{ & = JE S l,lw
|
* You can place your ad in these colunns for only 2¢. a word. It will p:y you 1o read and investigate the otleraps maoe ﬂl-
IE from month to month In these columns. by reliable firms. dealers srd :ndviduals from all over the coundry. You are [l
#  reading them now—others wili read yours  Ad-lets 1 r tte Jure ixtae must resch us not later than May 1si. #*
& O . . . . "
# Thecirculation of Practical Electrics ismore than 33,000. &
+ Practical Electrics Company, Inc., 53 Park Place New York, N. Y '-Q!
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Agents Wanted

Help Want. d

We wish representatives every community
ccoure subserniptions {or Dhacncal Plectries, Radi
Nows, and Science & Inventien “This s a wonderful
cppertumty for Amatcur Radio Enthusaes s oo make
awmckly.  Wrnte Experimenter Pubhishing € Ine,
233 lrulten 5t New York Ciy
LR T i

Aeronautics

Model Aeroplanes that uy. Buy your omol 1o
outfit, scale drawings, fittings compressed air notors
and all-hest model acroprane suprlies from the Wading
River Manufacturing Co  V7<tablished 1900, Our
new $2-page catalog illustrated, 24 latest meces md
designs  Send Sc¢ for yoeur copy.  MWading River
Manufacturing Co, 672K Broadway, [Rrookt- o S Y
ST NN OO O L LS ARRAROORIRA AR O oty

Books

Nikola Teslas book Experiments With ¢ urrent
Swinn Selon, Shen

andoah, Towa

All sex books reduced. |wo red stamps b
catalog 12 Smetana & Co |, Owosso, Nich

HAWKINS ELECTRICAL GUIDES, 10 \ olumes
§5 75, Electricians Pandbhook £1 75, Tiectrical Die

| tionary $1 74 posipaud - Also have bargims in Cameras

| cents

Watches, comns, cete Last free Eleerrical and other
ook~ bought, what have vou Chas Durso, Depn
K5, 25 NMulberrs St N YL Cay D

Sex Books for Adults.—Illlusirated catalos, d¢
Smctana & Co, Dept 10, Owoesso, NMich

Back issues of all magazines supplicd by Poston
Nagazine bxchange, 109 NMountfort Street, Postin
Miss
TR T T T T AT T LA

Chemistry

Learn Chemistry at Home—IX |° V.o
Sloane, noted vducator and serentalic authonty sl
teach you  Our home study correspn ndencee course
v a real short cut. You can learn in halt the usua
tme. Gives you the same education as vou would
et ot a college umversity See cur full page ad on
page 000 of this issue for special 30-day ofter Chen
cal Institute of New York, [40-13 Liberty Street, New
York Cny

SRR bt T
Exchange

Sell $24 rectifier for $17, alvo photo printer and
other articles Wrire Harry 1L Osiness Rinver 1all
Wisconsin

For Sale or Trade. ‘I'we FBord stariers O
Westighouse, One Homze -Springhcld Wt Fo
tric Soldermg mon small lathe and A Coomctors 1o 1?
sin any condition  FHoward Hune, Nacedona, Ohio

Exchange: Boxmg gloves and  vibrater Want
Raudio ap atus N1 Greelev, Webster Caty, lown
LTI I (RGO

Games & Entertainment

Dime vanishes Ir m hands without the use of pulls,
apparatus of body work
Last of tricks free 1Y
Milwaukee, Wis

Litzau, §97-30 N\,

Humpty-Dumpty Wrestlers—'I'wo wooden figures
with bushy heads, loese jamrs—yery conie 25 cents
post-pard  Allen Sales Co L 136 Faest S DBuder, Pa

‘““Margo’’ Psycho-Spheres, the magical sex
drcator and divinmng ball. Amusmg, Enterianng
instructive  Descriptive errealar free Jomes I |Here
sk 12,2919 WoNornh Ave |, Baltimoere, Nd

Mystify, baffle and amuse vour fricnds with a
“Margo’’, Something new. novel and entertamme
Deseniptive crreutar tree  James T berr, Desh 1D
2010 W North Ave, Baltine re. Nd.

[L{I1H] I 1T
Health
Pyorrhea (Riggs [Diseasc, Bleeding or Swollen
Gums)  1undreds have been helped by “Pvorr-

Jdent ™", the sueccessful home DPyorrhea  treatment
Purifying, healing, preventative.  Full month’s treat-
ment, eonsisting of a very benelicial massage paste
and an antiseptic tooth-cleansing paste 1o be used
in place of vour ordinary dentrifice, together waith
full dircctions for treatment  $1 postpard — Or write
for free Booklet ""P Pyorrdent Mfg (To, 439 Seventh
St., Brooklyn, N. Y.

New method vours for 250

Step Daily Grind.  Siart Silvormpe Nincors, Auto
Fesiighes,  tableware, e Plans  hiee, Clarence
Sprmkle, Dept, 05 N ren, Tenduana

Detectives Earn Big Money. I*scdlan cppor-
[EIRELRY Fravel Grreat denumd eversshere 025
pesccace unneeessary - Partwulins free Wonce, Amer
coan Deteetive Sestom, 19813 adwav, N Y

I s tectives Make Big Mceney. ‘lruvel and b

[ISIE ot 1 L.earn  this dasemating professicn by

We <l D the vy \ e e for

I o ] et Apuriean Sha!l o Crim 13N
Schicar B Dyarcn, Nich

LR T T iy I

Insects Wanted

Spend Spring, Sumimer, |

mreers 1 buy hundreds fon eoflections
i sy dor allustratad Prospecius
Depr 33, Ocenn Park. Calitc i

il gathermg butterthios,
Send for 7S¢
Sinclanr

L LCREETRRRL T eaae (TR RIS
Instructions
How to Swallow Swords.  Sceret eaposad. by
Popuiar, S 1ve [riends, Instinctionis 25¢ 11 John
son, 1Aox 54 S0 Nereo Calyg
R T A T R R TG T T TR

Languages

Weorld-Romic System, Nisterkey 1o All Langu-
PBUTEN Six Festhook $173 I'rench Chart, 37¢
Span L 370, Sp O Lition
Fables, 75 lanpu wwasges Publish
mg Company, 8 West $0th Sircet, New Y ork

i* i

Mail Order Business

$25,000.00 made with o small mard order bus
NUSS 0me oy omngs I made i, started wah $3 00
B Klet for stamp tedls how o nd 25¢ lor sample
sbarticle and 1 Mo Sconn ahees, N
M (T

Manufacturing

Automobile and Paint Buasiness Yeur owm
Zemyp late mstructions for ling terty Auto mobale
Specrelty and o s o . hellc an

tor $STOH Awonmbale & Pamte N, o821 S
Justine St Chicago
TR T

Miscellaneous

Luminous Paint-Bottle 20c. |.aboratories |

Pos 336, Portland, Ohegon

£ Luminou int, 3ottt 2 I aboratones b Boa
3P land, Orggon
JILCCTR VTR T i il
Patents

F Get your own Patent $35 complete. Apphc

tion b anks and 1l ietrucete ns §t Theodore Cut

ting, Coxper Bldg , Campl ddl, Cal

L T T TR T T T T U TR T
Personal

Exchange jolly, interesting letters thrcugh cur
Clulsy' Send ~stamp Betty 1o, 28 Last Bay, Jadkson-
ville, Blond

L1 ARRLRL R TR ERRC O TR TR TR AT AT

Photo Developing

Project Motion Picture I°ilms with vour INcdak
Complote mstruets ns ond set of fihms 25¢. Talm
Pachange, RR37Z Boewery, Ak, Ohg
UGS IO 00RO B

Wanted tc Buy

3 Used,_ Correspondence Courses wanted. All
wols o all subyect Ceourses bought,  <o1d, ex
changad Bulletm 1071 tree Instruction Corresp i
cnee ochange 1vee Broedway, N Y

Old zold, silver, platinum, brckenand di corded
1

powelen, stamp and com colloctioms Wa (o

1540 North $8&th Streer, Phatadadphoa, Pa

[ [LXARLTNS LT
Wireless

caeneratine hoo hup tor audion
Allen Sales Co o, 1361t

Radio — I he bes
swulby & amplitier, 20 cents
Sl Butler, Pa

Juillt to give voltages from O to SO0
moany ~teps desired Guarantodd satsfaction. Prices
$2 00 $350  Spearfv voltage and wattage desired
Dan Holfman, 2000 Wichita St , Austin, 't exas

Transformers

—
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ELECTRICAL EXPERIMENTERS

THV

O )

ROPHONE

E W;Iil(\’

Y()'.' can castly make o highlv

a Skinderviken Transmitter Button
to collect the sound waves  You
can build your own outfit without

sensitive detestophone by nsing AS
'\

I)I{P:DIII'BI suicl:. “fn the writer’s opinion,

R. . Gernsback, cditor of
A this magazine, who is the
desn of clectrieal experimenters,

obtained by actual elaborate iests,

buying  expensive  cquipment.
Thiuk of the fun vou would have with such an
instrument! [¢'s very simple, too, and inexpensive.

You can install an outfit in your home
.nd hear the cons crsation heing held all
aver the house  You can conneet up differ-
ent rooms of o hotel. This owtfit was used
by secret service voperatives during the
War. It is being used on the stage.

advantages of the
e Skinderviken

T

b E50
fateey  Buion Vig: ransmitter
Button lies i its ult ra-sensitiveness. You eanplace
it in any position you like. Tt is the greatest -
vention in micre-phones and has won recommeti-
dations from men of Figh standing in the scientific
world. It is being used all over the world.  You
can mount it most anywlere.  Card board boxes,
stove pipes, stiff calendars and hundreds of other
places will suggest themselves to you. The butions
cannot  be seen by any cne in the room as they are
so small and light.  Ony a

Sh

/7

L

The only instruments needed te \
complete a detectophone outfit, i Qf}’

OrsTanT Recever. Poaced PHoNe . .
Recevin Ciear Bew M st S«Twu) :l(l dll iBn 1o 4 Sl\'lll-

derviken  Trans-
\\ mitter Button are
a receiver, hattery,
and., if desired, an
induction coil.

BaTTiRS Crane/ L cxmprRvIKer
Boa "Euryon Insing

U s FE T H 1

PRACTICAL BLECTRIS COMPANY
33 Park Place, New York, N Y.
Gentlemen:
Enter my or der for one rea s subscription, and send me as

spedal premium, free of ¢ h.n;_(‘ one Skindcrviken Button.
Enclosed find $2.00 (Canadiin and Forcign $2.50.)

So much for its commer ol adaptations! Ao § | operates on one or twe dry cells. Tt
You can procure apparatusof the same {ype. often Lappens that two ecells produce too
Tevtrone One of the main mueh current and
g the sounds are

TN,
%

small mm:.wnn
S v Tance
brass nut is exposed e the view / 1N /

the Skinderviken  Tran=zmitter
Button is probably the most cffcient deviee
of its kind on market today, due to its
simplicity an:l other outstanding features.
Should have a great future.”

The same cireuit conneetions arply to
all experiments, regardless of haw  the
transmitter Hutton is mounted.

The Skinderviken Transmitter Button

deafening We re-
commend  either

one fresh cell or
two worn out cells,

We Lave acquired a limited amounts of  these
Transmitter Buttons and offer smme irce to
our subscribers as a Premium, with a one
vear  subscription {o PRACTICAL  ELECTRICS.
These  Buttons  sell  evervwhere for S1.00
and are worth it.  We send you one prepaid
upon receipt of the coupon below and the
stihseription price of our maga~
zine. Do it today.

FRONT SOUNDING
Board

PRAGTlGAL ELECTRICS COMPANY

53 PARK PLACE
New York, N. Y.
~ C O U I ON
Nanwe , T, e

Address . A e
Town. . . R R

State. .......
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| nstruction Book
e e CRID NI OO0 K
s
A TRLATISE ON [LEMENTARY
LLCTRICITY
anp
100 Edectrical Experiments
TO M PUNOAMED %M

‘Bbe Bou e Elrctric Topa™

SES | BOY'S
TOYS

as Shown Teacles you all the princi-

ples  of electricity by the

- “"Learn by Doing” Method,
iV IRE z 50 Entertaining, Instructive, More
[ ] Fascinating than any game.

The most complete elzctrical

comp'ete experimenters’ outfit that has

ever been put on the market.

oI 81 Valuable Electrical Instruction
AT ol Book With Each Outfit

With each outfit we furnish frec a very com-
prchensive book of electrical instruction.  All
the fundamentals of this fascinating scicnce
arc clearly explained so even a layman can
understand every word. Profusely illustrated.
The instructions for building the apparatus are
given in such a simple and ecasily jrasped
manner that anyone can make them without
the least trouble. Over a hundred experinients
that can be performed with the outlit are listed
in the instruction book, nearly all of them
illustrated with superb drawings.

A Sample of What You Can Do
With This Outfit

Thiv ilustrat o, made from an  actual plotograph, show. only
a v few of the many instruments that can be made with the
Bov's Electrioe -

Teaches You How To Toys: Electric I'en N
Build Electrical Apparatus ok o %)

o s o Q Generatar,  Electr!
T HE BOY'S ELECTRIC TOYS’ contaius enongh matcrial to make Dai l'lnl;I Sip llr ar]c

and  complete over  {wenty five  liffcrent  eleetrieal apparans Galvanometer.

without any  other tols, except 1 ~crewdriver furnished w th
the cutfit,. The boax cont the folliwing complete instrume 1t
wd apparatus which are alrcaly assembled:

stindent’s chromic plange hattery, compass-galvanometer, solenaid,
telepbone receiver, elee-ic . Fncugh various parts, wire, etc.,

are furnished to make the fillowing apparatus:

Electromagnet. electric cannon. magnetic pictures, dancing
spiral, electric hammer. galvanomater, voltmeter, hook for tele.
phone receiver, candcnser. sensitive microphone. short distance

wireless telephone. test storage battery, shock}ng coil, complets .Ty"on:i“,lhﬂctd c:?;iau:: :L:d;wt‘;m&e n:\ctcc;n:e'. AR S ) G
telegnp‘h set, electric riveting marhlne‘ 'eIGCtrlc buz:er._dancm—v Among the floished mater'al are ineloded: Chromie salts, lamp
fishes, singing telenhone. mysterious dancing man. electric jump- cocket, mereury core wire, von fillings. three spools of wire,
ing jack. magnetic geemetric flgures rheostat, erratic pendulum. earbons, marhine serews, flexible card, wood bases, glass plate.
electric putterfly, thermo electric motor, visual telegraph, etec., etc. parafiine paper. binding posts, screw-driver, ete., ete
’ . . ————————l———————-——"
Shipment guaranteed within 24 hours.

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

SEND No MON Ev As_per your advertisement, shup to me at oure, ¢.0.D..
I the Roy’s Electric Toys with privilege of Inspection It is

We have so much confddente in this set that we desire to ship It to yeu understood that 4f 1 do not like the outfit I can refuse it

C. 0. D. with the privilegr of inspection. 1t does not cost you ono ceat '

to take a good look at the outfit. and see If it comes up to your expectations.

it It does, pay the postman $7.50, plus shipping charges.  1f it does not,

you need not accept it, and we will pay the return charges as well. l
!
]

THE ELECTRO [MPORTING CO.
231 Fulton St.. N. Y. City
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3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH

Know the factsin Electricity. They mean more money end bettar
position for you. Hawkins Guides tell you all you neel to know
about Electricity. Lvery important electrical subject covered so
you can understand it. ~Easy to study and apply. A complete,
practical working course. in 10 volumes. Books are pocket siz€;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism—Induction—Experiments — Dynamos —"Electric Ma-
chinery—Motors—Armatures—Armature Windings—Installing cf
Dvnamos—Electrical Instrument Testing—Practical Management
of Dynamos and Motors—Distribution Systems—Wiring—Wiring
Diagrams—Sign Flashers—Storage Batteries—Principles of Alternating Cur-
rents and Alternators—Altermating Current Motors—Transformers— Conver-
ters—Rectifies—Alternating Current  Systems—Circuit  Breakers—Measuring
Instruments—Switchboards—Wiring—Power Stations—Installing—Telephone-
Telegraph—Wireless—Bells—Lighting—Ra.lways. Also many Modern Practicsl
Apolications of Electricity and Ready Reference Index of the ten numbers

SHIPPED FREE

Not a cent to pay until vou see the books. No obligation o buy unless you
are satisfied. Send Coupnn now—today—and get this great help lib:ary and see
if it is not worth $100 to you—you pay $1 00 a month fcr ten months or return .t

HAWKINS ELECTRICAL GUIDE

Hawking Hawss kst

LECTRICA e fELecrmon ,(’
GUIDE{ |GuIDE| GUIBE}

EAlS
WIRING MoTT

| o 0TION
POWER PICTURES
STATIONS ESE
[t LLS 1 PAutonosues)
- WORK ? lcun@

IN TEN
YOLUMES

SEND NO MONEY — SEND ONLY THIS COUPON

THEOQ. AUDEL & CO.
72 Fifth Ave., New York City.
Please submit me for free examiniation, ITAWKINS
ELECTRICAL GUIDE, (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, [ agree

to send you $1 within seven days and to further mail
you $1 each month until paid.

OcCupPation. . ..ottt i e it e
Employed by. ... ... i i e,
Home Address. .............ciiiiiinininr tivnnnennn

Reference. . ... ... ... . . i e
P. E. May
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The Oliver Typewriter Co.

CHICAGO, V-
Keep Hachine cleaned

N o.

TR

MANUFACTURED DY

5. A
and olled

9

A Finer Typewriter at a Fair Price

No money in advance. Not a cent' Simply malke
your request via the coupon below if vou want this
brand new Oliver I'vpewriter for five davs free
trial in your own home or office. Use this Oliver
for five days as if it were your own. Type all
your letters or any other work with 5. Pt it to
every conceivable test.  Compare it with any $100
typewriter on the market. Compare it for sini-
plicity of construction. For beauty of finish, For
casc of operation. For speed. [For neatness of
work. Then if after 5 days free trial vou do not

wish to keep the tvpewriter for any reason what-
socver, simply send it back to us and you won't
be out one cent for the free trial. If. on the other
hand, you decide that it is the finest typewriter,
and you wish to keep it, then pay $3 after trial
and then at the casy rate of only $+ a month. This
is the open. free trial offer we make to you on
the Oliver to let vou see for vourself that if any
typewriter is worth $100 it is this splendid, speedy
Oliver No. 9, our latest model and the finest we
ever built.

For €55 vou c¢an now abrain the e e e
identical Otiver Typowriter formerly
priced at F100. W are qwle to suve THE OLIVER TYI'EW D PANY
Famous you nearly 1f e of  onr radically new  an-l 3 ol . \,"‘.“ l('l:]’l L (‘0'\""\§"
onom-eal nieth of distributicn. You now Jdeul Jdirect C-92 Oliver Typewriter Bldg., Chicago, I,
Users Of the i t f Hminating a1l unmecessary lling

Xpenscs,
distribution, we woulc he com o
§W0 price. But this way give: you g
Oliver. brand new, not sevond-hand or

Oliver

Columbia Grapho-

Were it not for tnis simplificd method of
maintain
standisrd $100
huilty at about

Ship me a new Oliver Nlne for five days free Inspec-
tion. I 1 keep it, 1 will pay $55—8$3 after trial, then
#t the rate of §4 per month. The titie to remain in you
until fully paid for.

O

the

phone Co. half the prive of any other new. standaru tyrewriter. M N i .
N MY S ) L .
Otis Elevator Mail the Coupon Now P LR ALG )
Company Check the coupon now o get the (Miver for five days' This ‘dnns n,”[ T.’l"”v“ me under any obligation to buy. If I
National City Bank free trinl in yvour own home or oflice, Keep it or r-turn "'!"'Ph-’_ to v"lll:xn lheril}!:er./ I will ship it back at your
of N.Y. ft. If you decide to keep it. piy Ler L1 then $4 expense at the end of five days.

per month, G return it st our 2NT

Bostpn Elevated to have further infornwtion betore s

ailway

TRIAL Oliver. cheek the coupon. But do ore or the
Hart, Schaffner & other now and save $4i.
Lits Canadian Price $79

U. S. Steel Corpo-

ration
New York Edison ﬁe

Company h
American Bridge

Company
National Cloak & T ('

v ypewriter (Ompany

. I you prefer
ng far a FREIK

C-92 Oliver Typewriter Bldg., Chicago, Il

1
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! D Do not send o machine until T order it. Mall me your
! book—"The Iligh Cost of Typewriters——~The Reuson
! und_xhe Remedy.” your de luxe catalog and further infor-
g mation.
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Name

Street Address 5 cess-aesesrarens
City

Occupation or Business




