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The Navy says:

“WELL DONE!"

...and Radio-Research Contributed

The Navy “E’ pennant, symbol of
achievement in war production, is the
highest praise the United States Navy
can bestow on an industry.

P Recently awarded to RCA Manu-
facturing Company, this emblem of
excellence is a tribute tothe loyalty and
cooperation of the men and women who
are working night and day to ‘“Beat
the Promise’’ to the Government on
delivery dates of vital war equipment.

P It is a tribute, also, to RCA radio
research which has helped in large
measure to make America’s naval

and military radio equipment the
finest in the world.

P When the war is won, many of these
wartime applications will serve indus-
try, and the public, by helping tocreate
new services and products. Today, at
Princeton, N. J.,the new RCA Labora-
tories building is taking shape—des-
tined to be the world’s foremost center
of radioresearch. Surrounded by every
modern tool of research, workers in
the new Laboratories will continue to
seek new knowledge of radio and elec-
tronics...new discoveries for America
at war and America at peace.

RCA LABORATORIES

A Service of the Radio Corporation of America

Other RCA Services:

RCA Manufacturing Company, Inc¢. « R.C.A. Communications, Inc. ¢« Blue Network Company, Ine.
National Broadcasting Company, Inc. »+ Radiomarine Corporation of America + RCA Institutes, Inc.
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| WILL TRAIN YOU TO START

' - A SPARE TIME OR FULL TIME

RADIO SERVICE BUSINESS
CAPITAL

B
J. E. SMITH
President
National Radio
Institute
Established
27 Years
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YOU Build These and
Other Radio Gircuits

with Standard Radio Parts.
{Send You With My Course

1 send you SIX BIG KITS of Standard Radio
Parts a8 port of my urse, ith them you
conduct SIXTY gcts of experiments, bulld, test
and align Radio circuits,

D bugine,
8 monep”

"’ we.
In mp pyg,, B0l ﬂnnm:m,"""

L work In 1 -
and et the experience i do R“,f.’,‘:usmt‘f:‘“ g?ywtl.‘:m g’ﬂool bgnmg:lr shop ] §fte my. [
money white leamini. °“tlu’(,‘g° 40 B l"“’“:}h inonths sfter me o Valusbyg 8 mones. u:

8! ﬁﬂd 09
cin A urs;
serciel Rl . € TERM 267 T ape
3 B inDs Ho; N
ins. x 1
Hopk m“dcw:?g-_

and D
e Radio ar. , X Heq
wg am dolct:f‘ggg;"n%ﬂndnnsEgomﬁchf;.ha ._'d‘m'_"" geufm"‘:ggg in e Marig
am OVEITAEonars MEND T getting BY ving ™ 7 atape,

hose exttd Leon just borel¥ any G an PeCOmmend studyir,?
difference be ortnbly. o work, ho oo d

and lviog comf "9,‘“!1' x‘scmmnheﬂ ﬂ:;'"vu.l"‘ ‘gdla.“f b

fasteton. Feoni: 2t Ave, Khoees F. gh
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heterodyne trnined at home In B8pare time t§ be Radio Tech- sending you ical Job Shecta—over three domen
- nictana. Today they are opernting their own success- in all—which give plans and directions for doing in-
Rece|ver ful spare time or full time Radls businesses. Hun- creasingly more Droftabic Radlo servielng -inbs. This

dreds more of mg mcn are holding good jobs in is why so many of

practically every branch of Rnadio. as Radio Tech- own spare time Radlo
nictans or Operators. Aren‘t these inen PROOF that and make 35 to $10 @
my 50-50 method of training ives you. in your spare

0 mex.
Fanges: oulput messurcments
of recelvers in 4 ranges.

F. M. Signal Generator

renliy a miniature frequency-
modulated transmitier. With it
stud; ulation,
Radio

A. M. Signal Generator

The elreult I1s exactly lke the
Blpnal srencrator the serviceman
uses. It provides an amptitude-
modula Radlo sIEnal for ex-
perimental purposcs.

$600 BEFORE GRADUATING, KITS HELPED

“From your Experimental Units I learned
how clectricity worked, how to conncct the
threo stages of a Radio together. also the
practical basis for the oporation of dliferent
parts of & sct. I made about $600 or $700
before I graduated.” S. G. PTIERSON, Bex
71, Dry Creex. W. Va.

FREE LESSON

Get my Sample Lesson, “Radio Receiver
Troubles—Their Cause and Remedy,” now.
See how completely this ONE TEXT covers
a long list of troubles in all types of receiv-
ers. A special section is devoted to receiver
check-up, alignment, balancing, neutraliz-
ing, testing. See for yourself how complete,
how practical, my Lesson Texts are. MAIL
THE COUPON.
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time nt heme, BOTH a thorough knnwiedgc of Radio
princlples and the practical experience you need
;-olrr you mako more money in the fast-growing Radlo
indust
Traln This Practical N. R. |. Way
“"Learn It, Do It, Prove It”

<inlly for home study traininf.
by working with thesc pPnris and
ands nnd seeing
with your own c¢yes makes You remember whnt you
learn.” Flnally, you PROVE what you learn by Making
measurements with your test cduibment before and
after you chanfe your Radlo circuits of adjust your
Radlo parts,

You Get SIX Larga Nits of
Standard Radio Parts
In nll. I send you Six Larre Practical Kits which
contain_more than 100 standard Radlo parts,
. condenscrs. resistors. punch

bases, & meter. 8 soldering iron.  solder. hook-up
wire. hardware and a host of other ladio parts. With
nll there, you perform G0 different of experi-
menta—you make hundreds aof teste and mcasurcments
nd secure A wenlth of practieal cxperlence. You
bulld the N. R, I. Tester (sec column st lTeft)
learn how to use it to measurc voltage, current, and
resistance. You bulld dozens of different Radio re-
celver and transmitter circults one nfter another,

actical cxperlence with each, You learn how
to recognize, locate and repair Radio

its.
Beginnere Quickly Learn te Earn $5, $10.
A Waek Extra In Spare Time
1 show you, 100, how to Ect Practienl servicin® ex-
ricnee at home. Many begin doing real Radlo work
F.-f thelr neighborhood only a few months afier en-

troubles In

¥ J. E. SMITH, President, Dept. 20X
[ ]

p Without obligating me, mail your Sample Lesson and 64-page
book FREE. I am particularly interested in the branch of
Radic checked below. (No salesman will call. Write plainly.)

O Avlation Radio
O Operating Broadcasting Stations
O Army. vag 3

O Operating Police Radio Stations
O Overating Ship and Harbor Radio 3 L

(If you have not decided which branch you prefer—mail coupon for facts to help

Radlo Service Businese of My Own
Serviee Technician for Radlo
Stores and Fnetories

! Spare Time Radlo Servicing

[] D Auto Radio Technician
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: you decide.)
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National Radio Institute, Washington, D. C.

1t’s Smart to Train for Radio Now—

for Good Jobs Like These
Rndlo is-one of the country's husiest industrics. The
BB2 U. S. broadcasting statlons cmploy Rodio Toch-
rlclans wilh average pay nmong the countryv'r best
‘paid industrics. Radlo manufncturers are getting mtl-
liona of dollars worth o vernment orders. The
Radlo repale business {8 booming due to shortage of
ncw  home  and fthere nre 57,
400.000 in usc), grivl good full-time nnd fpare-
time Jobs to thousands: offering many opbortunities
for Radlo Technicians to open thelr own Radlo busi-
nessca without caplianl—on mpare time _eaminga. The
U. 5. Government needs Operators and Techniclang for
eivilinn Radlo Jnhs. Avintlon. ’glice. Marine. Com-
mercinl Radio and Loud-Speaker Systems offer good-
B2y Sfobs for trntned men. Television promises Food
turc opportunities. My Coura¢ can Iedd you to a

good job in any of these profitable fictds.

/=1 Extra Pay in Army, Navy, Too

Men likely to o into military serv-
¥ icc—soldicra. gallors, marines — (1
< nhoul? madl

-
\

M rank., extra pPrest
teresting duty at nnr up to several times & Dri-
vate's bage :Dayt ‘Also ‘prepares for gned Rndlo
obgs after serviee conds. IT'S SMART TO TRAIN
'OR_RADIO Now! -

MAIL, THE COUPON NOW-—for a Sample Lesson and
84-page book FREE. Get the details of how 1 can Elve
{uu practicnl training to be
ome In your

a Radle Technician at
spare time. Find out about my Course,
Read letiers from

ou ¢an_see what
MAIL. THE COUPON in
or paste it on & Penny Posteard.

men nes
they are doinf and ¢aming.

an cnvelope.
J. E. SMITH, President
Dept. 20X
Nationa! Radgio Inatitute
Washington, p, €.

Radlo Job:

YT I F R X LYY =

e o i B g o ... 14X-1

449



Editor-in-Chief

H. W. SECOR

HUGO GERNSBACK

Managing Editor
Contents APRIL, 1942 Issue
VOLUME XIiii -- NUMBER 8 1
RASTIBOG] .o 4 b i W g e S ... ek A R .0 451
Editorial: Young America and Radio ....... Hugo Gernsback 455
The Radic Month in Review.................cccotipenn.. 454
WHN's New 50-KCW. Station ....................... “.... 461
RADIO DEFENSE
How to Build an Airplane Detector ... .................... 458
Training Aircraft Radiomen................ Lt. Myron Eddy 440
SERVICING
Servicing Radio in Small Institutions. . .......... James Doyle 462
How %o Use Diagrams in Radio Servicing. ... .. M. N. Beitman 486
"Dark-Light" Foils Saboteurs . . ........ ... .. ... ... . ... ... 470
Gyps and Tips for Servicemen.................. E. M. Pace 473
“"Auto Radio™ Sales and Service Booster. ... .. Martin Franci¢ 475
Auto Radio Interference........ Alfred A. Ghirerdi, BS., EE. 476
Watch Out Mr. Serviceman.............. . .E. H. Leftwich 477
RADIO SERVICE DATA SHEET:
No. 321. Meissner 8-tube A.C. Recaptor for FM. .,....... 478
SOUND

The Robot Sings. . ............................ H. W. Secor 480

A Simple Home Recorder. ... ....... L. LeKashman, W2IOP
and T. Polhemus, Jr., W2HNS 482
Sound Recorded on Steel Tape.......................... 484
How Yo Choose a P.A, System ... .. ... . ... . .. L. M. Feiler 486

ENGINEERING
200 Mile "Coaxial” Put into Operation. ................... 488
F. M.

Non-Radio Uses for FM. ... ... ... .. Frederic D. Merrill, Jr. 491
FM Antenna Coupling................... H. F, Shoemaker 493
EXPERIMENTS
Four-Tube T.R.F. Receiver. . .......... L. M. Dezettel, WISFW 494
TEST INSTRUMENTS
Variable Frequency Audio Oscillator...Herman Yellin, W2AJL 496
Midget Volt-Ohm Meter. ... .. ... ............ W. F. Davis 498
"Magic-Eye" Tube Voltmeter ........................... 499

CARLOS FROWEIN

Art Director

450

DEPARTMENTS, ETC.
M1 .01 T b o o s <7501 o ¥ e G o b S B e 8 e A e 452
The Redic Month in Review.....................c.00enss 454
Servicing Notes i §50% iS00 =4 108 O BN 000 B b e B 464
RADIO SERVICE DATA SHEETS (See Servicing).......... 478
Latest Radio Apparatus .. ... ... .. . ... ... ... 500
Book REVIOWST 5 10 €l b idiin's finion v en] b D b A 487
RADIO & TELEVISION
Defense {12 MC. U. H. F. Super-Regenerative Transceptor
Ricardo Muniz, E.E., and George Shaler, W2MGP 502
Oscillaplex—Automatic Speed Key and Code Practice Unit
R. H. Utz, WBNIY 504
Electrical Kinks—Making a Shocking Coil.................. 506
Radio Patents Review...... et 8B T 710, 3 X B8 -t 5 508
Better Microphone Resulds .. ... ... ... ...................C 510
Redio Kinks .. ... ... . . . i iiiiiiiienn 5h1
*

Published by Radcraft Publications, Inc. Publication office: 29 Worthington
Street, Springfield, Mass. Editorial and Advertising Offices: 25 West Broadway,
New York City. Chicago Advertising Office: RADIO-CRAFT, 520 North
Michigan Avenue, Chicago, IIl.

RADIO-CRAFT is published menthly, on the firstof the month preceding that
of date; subscription price is $2.50 per year in U. S. (In foreign countries,
75¢ additional per year to cover postage; Canada, 50c additionsl.) Entered
8t the post office at Springfield as second.class motter under the act of
March 3, 1879. All communications about subscriptions should be addressed
to: 29 Worthington Street, Springfield, Mass., or Director of Circulation, 25
West Broadvay, New York, N, Y,

*

Foreign Agents:

London—~Gorringe’s American News Agency, 9A Green St., Leicester Square,
w, C. 2, England.

Paris—Messageries Dawson, 4 Rue Faubourg, Poissonniere, France.

Melbourne—McGill's Agency, 179 Elizabeth St., Australia.

Dunedin—James Johnston, Ltd., New Zealand.

*

Texd and illustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners.

*
Copyright 1942 Radcraft Publications, Inc.



STUDY HARD TO SUCCEED!
Dear Editor:

No doubt, National Defense is creating
greater opportunities in the Radio industry.

Duc to the demand for trained radiomen
and technicians, many of our Servicenen
and amateurs have already enlisted. This
most naturally reduces the amount of Serv-
icemen available for the public,

This will then mean that other men have
to fill in their places.

To the people who are just getting their
training in radio I hy—nf you want to be-
come an expert it won't be an easy road, but
after you have succeeded you will find that
it pays plcntlfully

Nobody can remember everything about
radio, thercfore we have to select some
branch or phase of radio which is most
promising and try to become an expert in
that particular branch, not overlooking of
course all other radio phases.

If you are going in for onc specific phase
of radio, you must try to get the” most
knowledge from it; that is geiting every-
thing from it that includes theory, practice,

.solution of prohblems, etc.

As we know the more training and
knowledge you obtain from your branch of
radio, the greater are your chances of se-
curing a better position. Those men who
are “top-rankers,” I'm sure, had a hard
time and made many sacrifices to reach
such a point.

Teday any man with some sort of radio
training can easily get a job, but after this
war is over you will find that only the
top-ranking men will hold their jobs. and
the men with less knowledge than others
will surely be dropped or lowered.

So, get down to brass tacks, keep punch-
ing, and most of all—don’t get discouraged.

Josern LA Monbpa,
Brooklyn, N. V.

BUCK'S IN AGAIN!

Dear Editor:

“This- is sort of a postscript to my last
letter. Don't get the idea that I am against
the use of an oscillator. I have just pointed
out a few factors one must contend with if
one is to be as critical as some of my
“hoosters’” would like us to think they are.
Imagme a Serviceman on production serv-
ice trying to determinc tube capacities, im-
pedances, etc., to-get absolute alignment.

It is true, manufacturers specify the value
of impedances to work the oscillator into
when aligning small sets, but how many
Servicemen use schematics and manufac-
turer’s. data, especially alignment data? All
the Scrvicemen I know use that “stuff”
only when they are stucl. Then there are
those that were born that way!

I feel that after servicing a number of
receivers a man ought to be able to tell an
1-F can from an oscitlator trimmer. And
after all, if one knows the peculiarities of
receivers of various I-I's in his own locality:
and understands the superheterodyne prin-
ciple. then isn't one’s knowledge sufficient
to eliminate the oscillator for the majority
of receivers serviced in the day? I have
vet to see the serviceman who would hesi-
tate to touch up the trimmers of a sct de-
livered to a home some distance from the
shop, where it had been aligned with the
latest instruments. These fellows must have
a reason; they must know something of
what they do. What are certain fellows try-
ing to hand me? If they must service with
a book, I recommend Ryder's Servicing
Sufwrhelerodynes. It is rather an old book,
but there is quite a lot on beats, images, etc.,
that mlght help them a lot.

Houer C, Buck:
Detrait, Mich.
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CRYSTAL DETECTOR TO THE
FORE!
Dear Ldiior:

I am writing to you in the hope that you
may be able to help me in my present predica-
ment.

At the present time I am engaged in ex-
perimentation  with the so-called lowly
crystal detector and have had remarkable
results so far.

Now I would like to know wherc I may
purchase material on the construction and
application of all the known crystal detec-
tors: and failing that, I would like to com-
municate with other “fans” and swap data
with them. I guarantce to answer all letters
of any experimental value and in return
guarantee to swap valuable crystal set in-
formation.

In closiug let me statc that for an e*cperi-
mental magazine, I find that )ou:s is the
best.

Evcene R, GUTCHMAN,
(no address given),

HAS RADIO A FUTURE?

Dear Editor:

The GREAT FIELD of radio has only
been scratched. The best part lies beneath
the surface. Radio is only in its infancy.
being used mostly for communication in
forms of telegraphy, tclephony, and tele-
vision., Little do we realize how unportant
IT is or how important IT will be in the
‘“not so distant” future.

Radio principles could be applied to hun-
dreds of everyday uses, such as: putting
thoughts on a screen or on paper. tiny
phone transccivers that could e strapped
on the wrist for use by department stores
or from house to house chats, hroadcasting
‘on such a frequency that the waves could
be detected by the mind at will, and many
other interesting and helpful machines could
he invented for science, medicine, and other
every-day uses.

The present day radio should be more
standardized for the public. I, as one of
the public, want a radio with goad per-
formance, not a hundred-dollar cabinet.
Cabinets could be made of cheap plastics
rather than expensive woods and the saving
put into a good chassis.

This is only the beginning of what we
call RADIO. After peace comes about,
more time will be devoted to developing this
fielkdl. I firmly helieve, with all my thoughts.
that radio will make itself more and more
useful through the will of the human mind.

\WiLLtay DRIBUENKI,
Cirele. Montana.

HOW NOT TO SERVICE SETS

Decar Editor:

After reading some of the letters Service-
men write about each other I have decided
that it is safe for me to do a little “fault-
finding” of my own. First I'll find fault
with you, Mr. Editor. 1 have been reading
your magazine for many years and often [
read articles that seem to have Leen pub-
lished just to hll space.

For instance. the article by Mr. Harold
Davis in the November-December issue.
First he tells us about checking tubes in
AC/DC set with an ohmmeter. I'll admit
it's faster than a tube tester. but it is a
good way noi to sell tubes. There are such
things as weak tubes as well as open fila-
ments.

Then he tells us to check leakage and
capacity of the good scction where a dual
filter condenser shorts or opens one scction,
Most good Servicemen know that in an
AC/DTC set when one section goes the other
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MODERNIZE

YOUR PRESENT
PHONOGRAPH OR
AUTOMATIC RADIO

COMBINATION

BY
INSTALLING THE NEW

DETROLA

Butomatic

Record Changer

REPLACEMENT UNIT

2 7 —COMPLETE WITH

MOUNTING BOARD & SCREWS
Low Priced . . .
Easy to Install!

FEATURES: @ Plays home recordings. @ Gear-
less. @ Noiseless. # Oillte bearings. @ Perman-
ently lubricated. ® Free Floating light weight
{one arm. @ Manual or automatic rocord sclector.
® Center Post with exclusive features.

DETROLA CORPORATION
1500 Beard Ave., Detroit, Mich,

Gentiemon :—
Send me details—Today

Address

lndudlng Frequency Modulation—Television, etc.
InsidoRadio Information forall
Bervicemen—Aircratt Pilots,
8tudents. AUDELS RADIO-
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s 772 Pagas, 400 Dlagrams & Photos
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Principles & FPractices in Con-
struction, Operation, gervico
& Repalrs, Covers clearly and
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Inductors — Condensers —
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follows, in a reasonably short length of time,
such as to warrant replacing the¢’ whole unit,
Besides, as a matter of speed, the whole
unit can be replaced in the same or even less
time than it takes to properly check the good
section.

Also no conscientious Serviceman will
align even the lowly midget without cither
an output meter or 'scope.

As far as 1ntermitients go they can be
found without such drastic mecaus as a flash
voltage of 800-1000 volts. You will agree
that 800-1000 volts across a coil or I-F
transformer, even if it is just a flash, won’t
do it a bit of good! Most Servicemen also

know that poor contact on either the rotor
or stator plates of the tuning gang will cause
oscillator drift, without using a flash volt-
age. Other types of intcrmittents can be
found ecasily with a signal generator and
home-made signal tracer.

I hope Mr. Davis and you, Mr. Editor, do
not take my criticism too much to heart
and hecome peeved at me, but 1 have found
out that speed and efficiency only work up
to a certain point and then either one or the
other is lost, and in the case of this article
efficiency is certainly lost.

JeroME KAUFFMAN,
Reading, Pa.

HOME-MADE P. A. TRUMPETS

Dear Editor:

Here are snapshots of a 4 ft. round-type
trumpet which I designed and built at a
cast of $2.50 each.

These are made entirely of wood; in fact,
common laths, I just built a form using a
28 inch bicycle rim at the bell and an 8
inch diameter by 34 inch plug at the unit
end, flared ribs of 1 by 1 inch material,
over which was tied fly-sereen, and plaster-
of-Paris used to smooth up, which made
‘a -smooth, round, hard form.

Common _soft pine lath was used for the
trumpets. The lath was sawed in 1% inch
squares, and newspaper laid around the form
the height of about two rows of the lath,
.to keep from sticking, which were laid up
like brick on edge, with ‘thick waterproof
casein glue. The squares were used for the
first eleven rows, then straight beveled lath
was used lengthwise to complete the unit,
-as more clearly shown in the pictures. The
trumpet was then removed from the form
when dry, and a filler rubbed in, made up
of sander or fine sawdust and casein glue,
which filled all cracks and further smoothed
up the trumpet. When thoroughly dry they
can be sanded inside and out. I then applied
several coats of shellac, using about 1 qt.

“EXPERIENCE"” BEST

Dear Editor:

Do you mind if I “horn in” and get my
2c worth out of your magazine? I have
been reading your Mailbag scction for a
fong time and often wanted to write. This
section is a good place for some of us
Servicemen to get a “load off our chest.”
I am just full of “squawks” and want to
get rid of them.

Firstly: In your magazine you have
schools advertising that they make a Serv-
iceman out of you in 8 or 10 wecks. That
is falsely stated: I don't care who you are
or who they teach—you, or they, can’t make
a good or even a helf-good man out of a
green-horn. Look on page 168 of Septem-
ber “R.-C.”’; a fellow who calls himself a
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inside and 1 qt. outside to waterproof, on
which was applied a coat of good outside
paint and then two coats of aluminum paint.

The bell edge was bound back about 2
inches with heavy canvas before shellacking
and painting to protect edge from splitting.
The fitting for the speaker unit was made
of a strip of 18 gauge iron, 214 inches wide,
bolted to each lath, leaving about 1 inch
projecting, which was notched and bent at
right-angles, to which was bolted a round
laminated 34 inch wood baffle to take the
speaker unit, I used ten quart buckets with
about 3 inches of rim cut off, the edges
turned over, set in gasket cement and
screwed to the wood baffle for unit covers.
Holes were drilled in underside for relief
of back pressure, the buckets were lined
with felt.

I used Utah 8-inch, 60 oz. P.M. units.
The tone is very good. I have used these
trumpets ahout one vear up to date. They
were outside 21 days playing Christmas
music in several blizzards and rains which
had no effect on trumpets, and withstand
normal handling.

Harry A. MILLER,
Hastings, Nebraska.

SERVICE-TRAINING

Serviceman wants to know about transform-
ers, Any Serviceman doesn't have to know
about an input or output, power or choke
in a circuit, he puts it into the Circuit when
he builds it, because he knows. This fellow
used the wrong word; he isn't a Service-
man yet, he’s an experimenter. Today the
radio man is at a premium and hard to get.
I have been fooling around with radio for
20 years and have been doing service work
for 11 years, and I still don't know it all
vet. I get stuck on a lot of them—the best
Serviceman will get stuck.

If you figure it all out, the radio—home,
auto, marine, communication, or any radio—
is crankier than the human anatomy. More
complicated—therefore a man. has to be

RADIO-CRAFT

trained, not by books alone but by good old
lady experience and by experience alone
can he become a Serviceman.
have read the complete courses of

N. R. 1, Coyne, Cook, I. C. S., and several
more, and I say it can't be done.

Secondly: I'd like to meet some of the
fellows interested in alignment. In the shop
Im in, I get sets where the customer
“tightens up all the screws”! I couldn’t even
get a signal out of the set but the set was
alive from the audio drives out. One of the
ways I got an image signal was to get a
piece of metal, screwdriver or anything
and grab the metal and touch the 6A7-6A8
grid cap while trimming the I.F.s. After
the scratching comes in fairly loud, then
you can put a generated signal on a
set and proceed from there on. Maybe this
will help some of the boys.

I would like to shake the hand of Sam
Stern of New York. I would like to sec
all of the radiomen have a license. Perhaps,
after ‘the war, jobs will be fewer and only
the “real” Serviceman can get a job.

In 1929 1 had a heck of a time to get a
job. The city of Seattle was full of “so-
ca]lcd” radiomen. A local institution was
“manufacturing” Servicemen so fast that
the local radio stores had men working for
$12.00 a week—and they called themselves
radio Servicemen.

The article “64% of the Radio Men Wiil
Gyp You” is true! I know it is true be-
cause I just quit one fellow who was that
way. (No names to be mentioned.) A good
radioman can make a good living here.

Well—that's off my chest, now I feel
good. Outside of that you have a good
magazine. Keep it up.

Jorx S. KLINGMAN, JR
Stockton, Calif.

SERVICING A REAL
*PROFESSION’’!

Dear Editor:

There has been much discussion concern-
ing the low status of the Radio Servicing
field as a whole, but I think there is one
means of raising this status thaf has not
been discussed in the many pros and cons
published thus far. I refer mainly to the
writing field, not technically but more or
less fiction novels and short stories. It is a
well known fact that "for many years
novelists and short story writers have
glorified men in such professional fields as
law and medicine and in doing so they have
naturally educated the public as to the diffi-
cultics, extensive training, and may I add
capital that confronts one who desires or is
already pursuing such a vocation. The re-
sult has been that the public—confronted
and armed. with this knowledge—actually
idolize, respect, and admire these men. Like-
wise they are willing to pay comparatively
large sums for the services rendered by
these men.

On the other hand men in the Electronic
field, as far as this angle is concerned, are
an unknown and sad mystery. How many
stories or novels have you read wherein the
hero was engaged in building up an exten-
sive and profitable practice in the difficult
but “lowly” radio service field? Or a budding
young Service Engineer, or student in the
making. The difficultics confronting him are
as great (if not greater) than those in many
other professions. At least (for a really
good serviceman) 3 years schooling which
includes practical work and specuahzatuon,
and 1 to 3 years of “hard knocks”—all this,
after having acquired the capital to set up
a small business, and last—after having
attained some measure of success, constant
and deliberate study to keep abreast with the
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cworld’s most progressive occupation,

It is my opinion, that if some of our
better writers in the Electronic field could
apply their abilitics in this direction, that
is to a degree of crashing some of our
strictly literary publications, and keep
pounding away to this end, that the public
will soon awaken to the merits of the hard-
working Electronic or Radio Engincer,
whose status has been so badly abused.

1 am not writing this as a “know it all”,
but only as once of many who would like to
sec the Radio Serviceman receive his just
dues. In this behalf 1 remain an aspiring
serviceman and ever an advocate of your
splendid publication Radio-Craft.

: Sincerely,

Wm. Terrell.

P.S. Ler’s quit guarrelling among our-
selves, boys, and let the public in on a few
things, that they might understand us better,

TO MR. W. MOODY!
Dcar Editor:

In reference to Moody's rather interest-
ing replies, I would like to have you know,
Mr. Moody, there are a few of us who have
learned most of what we know, the hard
~way. Night school, midnight oil and supers
till day-break. The instruments we have are
cither home-built or purchased with hard-
earned dollars. Nothing is handed to us on
sitver platters, nor do we have plush-covered
stools on which to sit and meditate upon the
evils of our competitors.

I, being one of the above variety, work
for a large organization as an outside Serv-
iceman and service 15 to 22 radio sets a day.
It is the policy of this company to give cus-
tomers satisfaction. The income from serv-
ice is quite immaterial, the sale of merchan-
dise Dbeing the object. If a customer were
to object to my methods and the final state
of affairs in their “pet” radio, I am afraid
I would not be working at this time.

Since it is quite beyond my income to
employ a train of porters to carry my
analyzer, box of tools, box of parts, oscil-
lator, oscilloscope, audio generator, vacuum-
tube voltmeter, etc., ctc., through 5 eight-
hour days a week, over approximately 250
miles, to approximately 100 homes, I must
leave such methods to the "upper-crust”, and
devise ways and means to travel that far-and
service that many radios each week all by sy
lonesome!

Have someonc turn you around from your
inlaid silver bench, and I'tl give you another
shot.

You couldn’t possibly know, amoeng a few
things, that to alter a grid circuit affects the
plate resistance of a tube and—in turn, af-
fects the load, and that under critical con-
ditions, sometimes found in cheap supers,
where high-gain stages are employed, there
will occur squeaks and squawks much to the
discomfort of the customer, which will have
to be remedied by ear, a slight turn of a
trimmer here and there, ctc. Knowing full
wel] that to align the set over again with
the oscillator, would only result in a repeat
of the same condition, unless the gain of
the stage were altered first, which, if done,
would probably eliminate some little outside
station that the customer thinks he likes to
hear.

From your lofty perch, I would ask you
to come down and read an article by Joel
Julie of your fair city, in the May issue of
Radio-Craft.

Mr. Julie wanted to argue with me in
his article, but instcad he only proved my
point. That a radio can be detuned as much
as I said before, and still be quite capable
-of operating. A very nice plug, Mr. Julic!
I, as a Serviceman (like that Mr. Moody ?)
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realize the necessity of an oscillator, to be
used in such cases.

The average number of radios (or I
should say, the majority)} have not been
tanipered with Defore entering a service
shop, and therefore alignment is casy. That
is, casy if one has a knowledge of funda-
mental radio. 1 have a peach of an analyzer
in the trunk of my car. I am going to take
it out some day and brush the dust off of it,
Mr. Moody.

But then, I shouldn't be saying things like
that. I haven't transferred iny hair to my
manuals and texthooks over pipe dreams.
There is quite a lot I do not know—I learn
something every day. I feel so small in your
lofty presence. It must be wonderful up there,
Mr. Moody.

If you and others of your ilk were to
forn: the organization mentioned in your
last article, to freeze out the incompétent
Servicemen (competitors, in my world),
don't you think these magazine companies
would suffer? There would be so few of
you !

I have always enjoyed your articles and
considered them informative. I am beginning
to wonder if the mistakes I have made
weren't the result of reading them. You
haven't been misinforming us little fellers,
have ye? ‘

In closing: I am sure you have a lot to
legrn, Mr. Moody. A tempestuous outburst
1s sometinies so mformative.

And to those who mailed so many letters,
I enjoyed every one and as there were none
like Mr. Moody's, I must say with regret
that I cannot find time to answer them.

Homer C. Buck,

929 Manahoc,
Detroit, Mich.

Yalue of HAMS to Uncle Sam
Editor:

This letter is intended as a reply to that
guy who signs himself Harry C. Reed of
Steelton, Penna., who seems to think that
all Hams are good for is bellowing “Hello
C Q.” as he so ungraciously puts it. For
his information and to inform those other
servicemen who think that a Ham is just
some ‘“‘junk-box experimenter,” I wonder
if they have ever heard of the U. S, Navy
or the U. S. Army. Several times the local
papers have published articles calling for
Radio Amateurs to join our armed forces
as officers in the various signal corps and
other divisions to help Uncle Sam.

Anotlier thing, some of the best service-
men in this locality got their starts as
“Hans,” branching out to help the PEQ-
PLE as Mr. Reed puts it. If he thinks that
helping to keep our great country out of
the hands of Adolf and the rest of the
rats over in Europe and Asia isn't helping
the PEOPLE, he had better go back to
the first grade.

When I read his letter in the January-
February issue of , Radio-Craft it made
me so mad that I almost boiled over. As
to putting more I*.M. articles in KRadio-
Craft, that scems to be a good idea. But
why not tell of some good uses for old
parts and help to make better use of the
parts now on hand, instead of using new
parts which soon may become rather scarce.
Several friends of minc used to read the
articles in the old Modern Mechanics mag-
azine telling how to get some good out of
old parts “rescued” from the many old bat-
tery sets stored in attics. This idea may
meet with some criticism, but 1 am sure
that some Hams and lots of other “R-C”
readers would appreciate this sort of article.

CarL FisHBack.
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HIGH SIGN OF

IL

HEN this column bowed in last

month, I promised, as a Sylvania
engineer, to aid you all I can with
your problems and your selling —and
to supply you with whatever promo-
tion helps your business needs.

Well, here’s a gobd example of the
kind of promotional help I had in
mind ~ the “Complete Radio Service"
sign pictured below.

Size: 11" bigh « 19" long » 34" thick + weight 4 pounds

This handsome electric sign should
prove mighty useful to you radio ex-
perts in cultivating the sort of all-round
trade that brings in the big profits,

For it puts passersby 00 notice that
you're a fellow who knows his way
around any type of radio — home, port-
able or auto. It says, whatever your
problem, you'll find the answer here.

These signs are being offered to all
Sylvania dealers at a below-cost price -
$1.50. To get one just drop a note
to me, Frank Fax, Dept. C4, Hygrade
Sylvania Corporation, Emporium, Pa,,
and enclose your check or money order.
Or if you prefer, you can order direct
from your Sylvania jobber.

And keep shooting your puzzlers to
me. My staff and I will be glad to
answer any and all queries, no matter
how intricate or technical. So far the
questions have been extremely inter-
esting and later on we hope to discuss
a few of them right here.

SYLVANIA

RADIO TUBE DIVISION
HYGRADE SYLVANIA CORPORATION
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FOR A WIDER KNOWLEDGE OF TECHNICAL SUBJECTS, READ THE

pooxs in THE RADIO-CRAFT LIBRARY SERIES

GET into the swing of reading instructive, authoritative books on technical sub-
jects—Radio, Air Conditioning and Refrigeration. The RADIO-CRAFT LIBRARY

x No. 13 SERIES is the most complete set of volumes individually treating all important divi-
B“BG F sions in these fields. Each book has been written for the purpose of giving you the
:“mﬂmllﬂﬁ opportunity to specialize in one or more of the popular branches of the various

AR C alitied subjects and we know of no easier, quicker or less expensive way to improve your
An ageurste SO T knowledge. The material in each book is very helpful—you'll find them valuable in

your work. The authors are all well known and are aunthorities on the subjects on
which they have written. This is the first time that you are enabled to build a library

 ot-day of technical books by such popular writers,
dats on Of€te R =
ing By paul R ’

ALL BOOKS ARE UNIFORM

y = The books in the RADIO-CRAFT LIBRARY
""" i Book x| - SERIES ere all uniform, The size js 6x 9

= : 2 Y inches. Each volume contains 64 pages and
an average of 50 to 150 photographic
illustrations and diagrama. The books are
printed on an excellent grade of hook paper
and have stiff flexible covers. PR]C[E ;0«:
PER BOOK. All books are sent postnaid
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RADIO-CRAFT LIBRARY SERIES. But, on the “Blrvln'-
other hand, stocks of certain titles are running

low, and they may not be reprinted for eome
time. We would therefore suggest that at this
time you order as many different titles as you
are interested in. Remember, that if you delay,
some of the books may later be out of print.

RADCRAFT PUBLICATIONS, Inc., 25 West Broadway, NEW YORK, N. Y. HANDY
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.« « « American Youths’ Great
Radio Opportunity . ..

HIS month—the month of April—marks the end of the manu-
Tfac{ure of radio receiving sets for civilian consumption.
The entire radio industry has been drafted for war work and
from now on the civilian population must get along on what
radios there are in use at present, plus others not built by the
radio industry,

It is a curious thing but true, that in practically everything history
has a tendency of repeating itself. When radio was young and
when broadcasting first started ‘in 1921, there was no radio
industry to speak of; just a handful of manufacturers who manu-
factured a few crude parts. Suddenty broadcasting started and the
entire nation went wild and began to build.radio sets overnight.

“The larger proportion of the millions of sets which were built

from 1921 to 1928 were made by young men, mostly of school age,
between the ages of 12 and 20.

It seems likely that we are to witness a similar activity imme-
diately and for the duration of the war. The facts which prompt
this reasoning are simple.

To begin with, there is a tremendous demand for radio sets at
the presént time. The country for many years has absorbed an
average of thirteen million radio sets a year. This was during
peace times. The instant the U.S. entered the war, the demand for
receivers stepped up tremendously and it was often impossible
to satisfy this demand. As time goes on, it is certain that the
civilian population will require more and more radio sets, par-
ticularly for offices, factories, etc. Wlo then will supply this
demand? :The radio industry 1s forhidden to do so, and hesides
that, they cannot get the materials. Logically, the young and rising
generation of American hoys will he able to step into the breach
and fill this demand, just as the demand was filled in the early 20's.

How is this to be accomplished? There are various means of
doing it, plus the good old-fashioned American ingenuity and
American enthusiasm that has always risen to the occasion, and
which certainly will not fail this time, ecither.

(1) There are millions of obsolete radio sets cluttering up store-
rooms and closets all over the country now. These can be recondi-
tioned, modernized and brought up-to-date. It is still possible to
buy tubes and cértain radio parts, and various substitutions can
always be made whenever necessary. This is where ingenuity
comes in,

(2) New sets can be created by the salvaging method. Auto-
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‘"RADIO’S GREATEST MAGAZINE"’’

YOUNG AMERICA
AND RADIO

By the Editor —HUGO GERNSBACK

mobhile gravevards and junk shops are loaded with a goldmine of
parts that can be utilized extremely weli for radio scts. Metal
chassis can be made from car parts and various other essential
parts can he resurrected for the building of sets. Of course you
cannot get a variable condenser out of a junked automobile, hut
there are gears, meters, knobs, and many other uscful parts which
can be pressed into service. Even discarded tin cans can he used
to shicld coils—but why lengthen the list? American ingentity
will know what to do. Believe it or not, the country today has
enough substitule parts, in onc way or another, to supply the
nation with millions of radio scts during the war. Morcover; there
is no law against anyone doing so—indeed, you unll perform a
patriotic service to conserve whatever substitute wiaterials wwe have
and turn Such materials into radio scts.

Furthermore, the young men between the ages of 12 and 17 who
are not subject to the draft have time on their hands, which they
now can turn into cash by building sets not only for their friends
and relatives—yes, but even sell them to radio stores. Tt is certain
that if a number of hoys gang together and manufacture a few
sets every week in their spare time, and providing the sets are
made right, they can be sold to the trade.

Naturally, ali this wiil not be done immediately and it should be
understood that no dealer will buy a set thrown together with a
bunch of junk,—but there will be exceptional cases where young
Americans who have ingenuity and who have the right guidance
will, no doubt, he able to produce a marketable article once they
have gone through their trial periods.

Many radio manufacturers themselves started in some such
manner and it should be noted that most of them began in a small
way. There is no good reason to believe that our young -and Tising
generation cannot do as well when put upon their mettle.

Of great importance is the fact that there will not be any cut-
throat competition, because only a comparatively small amount of
radio sets can be built anyway, and if they are built right, there
is no question that all that are made can be sold at a profit.

More important than all this is the fact that radio talent today
is extremely scarce. Those young men who know radio are con-
tinuously in demand. Herve then is an excellent chance for our
American youth to get a practical radio education which will help
all of them to better themselves during the criucial vears ahead.

455



==

*THE RADIO MONTH IN REVIEW S

The “radio news" paper for busy radio men. An
dlustrated digest of the important happenings
of the month in every branch of the radio field.

—
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This specially-designed FM antenna erected by the

Zenith Radio Corp., at Chicago, lll.. juts 60 feet

above the Field Building. The?r engineer claims a
power gain of nearly three from this antenna.

'FM GOES TO COLLEGE

ACCORDING to a recent relcase from
Intercollegiate Broadcasting System,
radio’s infant prodigy, frequency snodula-
tion, has graduated from the realm of
things you've heard about from f{riends
with special receivers to things you can
Actually hear on your own regular set—that
is, if you go to college.

The campus broadcasting systems of
Yale, Wesleyan, University of Connecticut
and Columbia are carrying regular FM
broadcasts daily. The Columbia University
station has been rebroadcasting programs
of WOR’s New York frequency modulation
station, W7INY, since last November. Re-
cently Hartford’s WDRC FM unit an-
nounced that permission to carry all Sta-
tion WG6SH's programs has been granted
to the Husky Network of the University of
Connecticut, the Cardinal Network of Wes-
leyan University and the Yale Broadcasting
System.

All these college radio stations, operating
as members of the Intercollegiate Broad-
casting System, use extremely low-power
transmitters sending signals over their
‘“wired wireless” systems. This method of
broadcasting has two significant results—
no receiver outside the prescribed area of
the wires can pick up the college station’s
programs; and, although long-wave and
working on amplitude modulation, they are
i,n effect, staticless—~FREC Service Bul-
e,
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BBC TO BROADCAST ANSWERS
TO LETTERS

The British Broadcasting Corperation
| inaugurated a wew service for its United
States listeners on Sunday, March Ist when
a portion of the “London Calling” pertod,
at 8:15 PM. EWT, was set aside for an-
swers o letlers sent in by listeners to the
North American. Transwiission. Lisieners
who submit conmenis on programs or gues-
tions concerning the British war effort may
expect them to be answered at this lme
Sunday through Friday. For lisieners in the
Western Usited States a portion of the
“London Calling” peried at 10:30 P.M.
(7:30 P.M. PWT) has been sisnilarly set
aside, Mondays through Fridays. Letters
may be submitted directly to the BBC,
Broadcasting Howse, London W .1., England
or to its New York office, 630 Fifth Avenue,
Ncw York, N. Y.

WIRED RADIO

HE USO “wired radio” station at
Sacketts Harbor, N. Y., created as part
of a national cliain was recently pressed into
service at Madison Barracks in the Army’s
new “current events” educational program.

Broadcasting equipment was moved from
the USO Club to the Post theater. There
the speaker addressed an audience of 400
officers and men, the talk being broadcast
at the same time to battery day rooms in
all parts of the post, thus reaching the en-
tire garrison with the one lecture. The
wired radio system also was connected with
the homes of all soldiers occupying quarters
on the post.

The novel radio system was installed in
the Sacketts Harbor USO Club by National
Catholic Community Service, one of the six
USO agencies, as part of a national chain
known as the Star Spangled Network. It
operates on five watts, feeding the programs
by direct line to the wiring system of- the
post, which acts as an antenna. All radios
on the post then are tuned to a designated
frequency and receive the program. This
does ‘1ot interferc with regular broadcasts
of commercial stations near this frequency
and radios off post cannot intercept the
Drogram.

FM CURRENTS FOR
TELEGRAPHY

Frequency modulation has been adopted
for telegraph circuits. This system of com-
matication  has become  popular i the
broadcasting industry because it is immune
to static. It has been adopted for wirve com-
munication, according to F. E. d’Humy,
Western Union Telegraph Co. vice-presi-
dent it charge of engineering, because 1t
also is tmmune to ground staitc. Ordinary
carriey-wave systems can be thrown oui of
adjusiment by ground currents that accom-
pany magnetic storms while frequency-
modnlation currents are not affected. In
carrier-wave telegraphy, musical tonés are
superimposed on the carrier wave. At pres-
ent twenty-two different tones are imposed
on the carrier wave traversing a single pair
of wires. At the receiving end, tuners ad-
justed to particular tones are able to select
the messages intended for them~N. Y.
Herald-Tribune.
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FM USED IN ARMY TANKS

IMPLIFIED control of tanks by fre-

quency-modulation radio with micro-
phones that receive sound impulses through
the skin of the operator’s throat—requiring
little more technical knowledge than the
‘ability to push buttons—was demonstrated
recently by the 2d Armored Division in
mancuvers after development by the Army
Signal Corps at Fort Monmouth, N, J.

The new radio sets, tuned by the “push-
button” method, allow communication be-
tween a tank-platoon commander and his
various units rivaling that of telephone
quality because of the absence of static in
FFM. Nearly 100 sets have been installed for
two tank battalions in two separate regi-
ments. v

Code-trained operators are not required
to man the sets, as they operate with voice
only. Occupying considerably less space
than earlier-type units, the radios may be
placed out of the way of the tank crew.

At low power the sets will transmit and
receive over a distance of one mile, and
this may be increased to fifteen or twenty
miles by increasing the power. Operators
may block out all low-power signals on a
particular frequency and use the channcl
for emergency transmission.

Enemy interception of messages is atmost
impossible, as distance over which signals
will travel may be controlled directly with
the amount of power used.

The microphone consists of two disks
slightly larger than a nickel, held against
the operator’s throat by elastic and sound
is picked up directly through the skin. This
arrangement frees both hands of the oper-
ator and eliminates noises produced by the
tank itsclf. Headphones are built into a
specially designed helmet.

Noise, difficulty in vision and internal
confusion in tank control have been reduced
greatly by the new form of communication.
—N. Y. Herald-Tribune.

- ACADEMY OF MOTION PICTURE

ARTS AND SCIENCES AWARDS
D ARRYL F. ZANUCK, Chairman of the
Research Council of the Academy of
Motion Picture Arts and Sciences, recently
announced the granting of two plagues for
Scientific or Technical Achicvement and
five Honorable Mention Awards for Sci-
entific or Technical Achievement bestowed
by the Research Council with the approval
of the Academy Awards Committee, to the
following :
Award in Class 11 (Plaque)
- To: Electrical Research -Products Di-
vision of Western Electric Company,
Inc, for the development of the
precision integrating sphere densito-

meter. -

This densitometer has heen adopted by
the motion picture laboratories as‘a primary
standard for measuring the light transmis-
sion of photographic emulsions. Its use fills

“a long felt, widespread need for such a pre-

cise direct-reading instrument and will Te-
sult in both better and more uniform quality
of motion pictures.

Award in Class 11 (Plaque)

To: The RCA Manufacturing Company
for the design and development of
the MI-3043 uni-directional micro-
phone. ;

The uni-directional nicrophone, as its

name implies, has directional characteristics
which suppress unwanted noise and sound
reflections from behind the microphone, yet
provide a uniform quality over a large
frontal area resulting in greater flexibility
in microphone placement and greater free-
dom of motion to actors. The introduction
and application of this microphone to mo-
tion picture production ‘is of technical,
artistic, and economical value.
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MAJOR ARMSTRONG RECEIVES

JOHN SCOTT MEDAL

< Jolm Scott wmcdals and preminns wwere
awarded. recently by the Philadelphia Board
of City Trusts to Major Edwin 1. Arir-
strong, who developed frequency modula-
tion in radio, and Dr. Robert R. IVilliawms,
who suceceded in synthesizing thiamin, or
vitamin Bl The presentation was part of
the wmidwinter mecting of the American
Philosophical Socicty.

Checks for $1,000 accompanied the medals
and citations awarded to Major Armstrong,
who is Professor Electrical Enginecring at
Columbia University, and Dr.
chemical divector of the Bell Tclcf:lronc'
Laboratories in New York.

FCC RESUMES
NEW “"HAM'' LICENSES

The FCC has resumed issuance of new
ginatenr yadio operator licenses at the re-
guest of the IVar and Nawy Departmenis.
The Office of Civilian Defense and the
BCB also have subnitted requests for re-
issuance of amaicurs’ licenses. The [V ar
and- Navy Departinents aduvised the FCC
that classification of wmen for the scrvices
wonld be greatiy facilitated 1f qualified radio
operator applicants conld verify thenr claimns
by showing a license.

After the declaration of war when ama-
teurs were no longer permitted to be on
the air, tie FCC followed a policy of not
issuing new amatenr operator licenscs or
amalieur station liccnses. Examinations for
the former were continued, however. As a
result about 1,500 applicants who have
passed the exanunation for opcrators’ li-
censes are now qualified toscome under the
new ruling.—Broadcasting-Broadcast  Ad-
vertising.

WAR BOOSTS "“PORTABLE"
SALES

Sales of baftery-operated radios sky-
rocketed on the first weckday of the war
between Japan and the United States. A
check-up by Colummbia Broadcasting systcm
showed portables sclling like hot-cakes,
with a probable §800% gain for the day in
one large depariment store.

[ 2553
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ISSUANCE OF

The photo herawith shows two tiny tubes developed
for use in the amplifier of the Audiphone, a device
for aiding those who are hard of hearing. These
tubes operate from a small “A" and "B" baHery

carriad in the case of the portable apparatus. These

tubes were developed by tE Bell Telephone Labora-

torles for the Wastarn Electric Co., and are said
to be particularly efficient.
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At the beginning of the war in England,
the sale of battery sets went up about 20,000
the first day. People wanted them for bouzb
shelters, for the cowntry, for cmeraency
use. Ncw ones finally became ver 3 difficult
to get, and many dealers swere f;mr!rcally
seeking for radio scrvicemen to repair and
service old sets.

This development is important to radio
scrvicemen, Many people already own pori-
ables, and scts that were tn use last fall will
undonbtedly necd battery rencwals and tube
replacements to put theme into first class
condition for possible emergency use.

Direct mail. advertising and newespaper
advertising along Hns line should bring good
returns, though no “scarc-head” annoince-
menis should be used. Customers should be
advised that there might be emergency
periods when battery radios would be very
nsefiul —Sylvania News.

CBS COLOR TELEVISION
PROGRESS

A report of the past year’s progress in
color television developed by the Columbia
Broadcasting System was revealed at an
Institute of Radio Engineers’ mecting, re-
cently, when Dr. Peter C. Goldmark, chief
television engineer of the Columbia Broad-
casting System, and members -of his staff,
disclosed new data on the subject. The CBS
transmitter broadcast signals picked up by
newly designed color television . receivers
specially installed for the meeting. The new
equipment included a color camera, color
film channel, color slide projector, and
color mixer.

A fcaturce of the demonstration is the fact
that the cquipment used is based on com-
mercially practical designs. Previous color
television demonstrations have been made
with laboratory equipment.

BBC PROGRAMS FOR U. S. ON
NEW FREQUENCIES

The British Broadcasting Corporation
announced today the following changes in
the frequencics used for programs beamed
to the United States. GSL at 6.11 mega-
cycles, previously heard throughout the
whole * transmission time, will carry pro-
grams only from 10:00 PM EWT to the
closing of the North American Tranmission
at 12:45 AM EWT. A new transmitter,
GSD at 11.75 megacycles is to replace this
beam from 5:15 PM EWT until 9:45 PM
EWT. The transmitter, GSC heard at 9.58
megacycies with increasingly good quality

at this time of year, is to continue mn the

North American Service for the full broad-

casting period, 5:15 PM EWT until 12:45

AM EWT.

(Recapitulation Including Overall Timing
of Northh American Transmission)

Mcters  Mles Calisign Times
31.32 9.58 GSC 5:15-12:45
11.75 GSD 5:15- 9:45
49.10 6.11 GSL 10:00-12:45
WMCA INSTALLS AIR RAID
ALARM

A device which will automatically in-
form a radio station of an air raid “alert”
has been installed in WMCA’s master ¢on-
trol to supplant manual listening for alert
alarms., The device was developed by
Frank Marx, WMCA Chief Engincer, and

| can also signal any transmission or receiv-

er failure.

Described as an electronic control svs-
tem, the device acts on a tone signal trans-
mitted on a fixed frequency. It can be at-
tached to any standard radio receiver and
can he applied to other control uses. Details
of its construction arc secret and were de-
vetoped in WMCA's cngineering labora-
tory.
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WOMEN RADIO OPERATORS

RS. ABBY MORRISON hICKER

who was a licensed wireless operator
in the first World War and was attachied to
the United-States Navy as first-class radio
electrician, is the instructor at'the Baldrd
School of the.Young ‘\Women’s Clmstlau
Association, 610 Lexington Avenue, New
York, N. Y. Mrs. Ricker, a very competent
'mstructor, teaches ‘the women the Morse
code and how to build simple receiving
sets, in order to train them as amateur
operators. These courses which are. héld
twice a iveck both day and evening will
cease about the middle of March. The study
was designed to prepare womén for the
Federal Communications Commission ex-
aminations. Mrs.” Ricker has rccently pre-
pared a book on elementary radio mstruc-
tion. F

" “ELECTRIC EYE” GUARDS
STORES

The “electric eye,”” wsed for xears te
count traffic, open doors for busy wait-
resscs, sorl coffce beans according to color
and do a dozen or more other jobs which
previousiy had to be done by hand, has just
come mio a real warttme occupation, that
of standing by as all-night guard for “alert”
warnings of possible. air raids. Focused on
the street lights, which will be turned off
the instant a warning is received in any city,
the “clectric eve” sounds an tvmmediafe
warning and likewise furas off the lights in
the home, store, display signs or wherever
lights are to be catinguished io perfect a
city blackout.

The tdea originated with Andrew Tessicr,
who twith his brother conducts a smalil
machine shop in Schenectady, N. Y. and is -
engaged i warfime defense orders.

Mr. Tessicr hit on the idea of wsing a
photo tube, or “clectric cye” as 1t is more
popularly kunoum. He tustalled this at the
window on the sccond floor of his shop,
weith the eve pointed toward ihe strect light
on the corner, and adjusted it so that when-
ever the street light went ond. all lights i
his place would go out. When the street
lights came back on again, on would go his
all-might Hights.

The sctup which My, Tessier has installed
could be uscd by merchants who cannot
afford an all-night watchman. Since the
woar these merchanis have been turning out
their lights when they close their places of
business at 6 o’clock at night, and thus have
sacrificed whatever advertising might come
from window shoppers during the evenings.
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How to Build an

Lett—Dr. Donald A. Wilbur of Rensselaer Poly-
technic lnstitute of Troy, New York, tests the
airplane sound detector. Above—Interior of the
portable amplifier cabinet. Right—Bottom view
of amplifier chassis. This airplane detector, made
up from an old phonograph horn, mike and
battery-operated amplifier, cost about $50 to make.

e =

AIRPLANE DETECTOR

Suitable for Use by Home Defense Corps. A Device which can be built
from Standard Parts at a Cost of about $50.00. This instrument was actually
built and successfully picked up the sound of a bomber 10 miles away.

showing how-to build a home-made air-
plane dectector, have been supplied
through the courtesy of Floyd Tifft,
Publicity Director of Rensselaer Polytech-
nic Institute of Troy, New York. This air-
plane detector is easily built by any radio
Serviceman, experimenter, or radio amateur
from standard parts. The cost of the par-
ticular instrument illustrated is about $50.00.
The device picked up the conversation of
persons three blocks away and the sound of
a homber as far distant as ten miles. This
deétector should be of particular interest and
value to civilian defense units all over the
country.
Dr. Robert A. Patterson, head of the

THE accompanying plans and pictures

Départinent of Physics, in which the detec-
tor was produced and tested by Dr. Donald
A. Wilbur and Rodney F. Simons had the
following to say: “QOur problem was to
select and adapt existing low-priced mate-
rials which would be relatively easy to pro-
cure anywhere, under existing priorities, and
which could be easily assembled by practical
radio repair men and operated by laymen
volunteers.”

The device consists merely of a few
boards for a base and standard, an old
‘vhonograph horn for a big “ear,” a micro-
phone, and a battery-operated amplifier.

Its operator, wearing carphones, could
pick up the sound of a homber five to ten
miles distant. More elaborate, precise and

costlier detectors, such as those used by the

. militaty, have far longer ranges. This one

is solely for civilian observation and warn-
ings.

The horn, slanted skyward, revolves on
the standard so that the “big ear” can he
turned to the four corners of the skies and
thus detect a bomber approaching from any
direction. The microphone, attached to the
smaller end of the horn, picks up the sound
before it would be audible to the human ear,
and the sound is increased by the amplifier
connected to the microphone. Thus ampli-
fied, the sound is carried to the carphones
of the operator.

Best locations for using the device would
be tops of buildings, hilltops or the outskirts

Wiring diagram of the amplifier is shown below. Qutput stage is a special low-impedance matching unit.

500,000

—— e S e S . e A T . S

O~
MF

300,000 Ohms
W

'fdo.lo‘oo Ohrms—
2 -

100,000 Okms |
— 2 W

C

-8
I+ 9ov

MK

R;; Ry = 300,000 Ohms 4
Ry

w,
= 5300000 Ohms ¢ .

458

RADIO-CRAFT

for APRIL, 1942



[ ki

ot cities, Since it is portable and operates
from its own battery, it can be used any-
where without benefit of electric line supply.
While civilian “spotters” can scan the skies
with their eyes by day only, this “mechanical
ear” can be used at night as well. ~

During its initial tests the “big ear” was
pointed out of a windotv in the physics labo-
ratory toward two men walking along the
street three blocks away. [t brought their
conversation tte the room!

The microphone container includes a six-
inch length of 34 inch to 34 inch tubing
terminated in a rock wool plug as shown.
JIts purpose is to suppress resonant effects.
1ts use is desirable but not necessary.

"The mouth of the horn (large end) should
he covered with a single thickness of some
lightweight cloth. The horn should be
mounted so that it may be pointed in any
direction. The motion on the bearings
should be smcoth in order to avoid jarring
the microphone when it is in use. A pair of

Sectional view of the

good quality high impedance head-phones is
recommended for use with the amplifier.

As the wiring diagram for the amplifier
shows, this comprises four stages of ampl:-
fication, utilizing battery-type tubes. The
“B” Dbatteries required should supply up to
125-volts and 1.5-volt “A” batteries are
necessary. Input and output jacks are wired
into the circuit as shown. All of the resistors
and condensers are standard units readily
available.

Note that an unusual output stage is used
in connection with the amplifier, no appre-
ciable gain being obtained from this stage,
whose principal function is to provide
a low impedance matching device. This cir-
cuit was rechecked with the inventors of
the Airplane Locator here described. Radio
students may possibly remember this type
of circuit, which is similar to that used in
the DuMont Oscillograph. As no particular
gain is expected i this impedance match-
ing stage T4, only 90 volts is supplied to
the plate of the tube.

Microphone housing.

Rock Wool Plug ~s~

E /’S/)/e/a’ea/ Miycro-
cl prone Cable

e Astatic 7-3

Microphone
— Carlrioge
g

frWa/er-"b}H
Me/a/ Shield
2%

I

Rubber Mount-
“ing Ring

RADIO IN

Since the start of the war Britain has
made remarkable progress in applying radio
to war purposes.

Radio-location is, of cotrse, the outstand-
ing innovation. It can be briefly described
as a system for detecting and plofting the
position and course of atrcraft by nudtiple
radio beams which, when they encounter
any object, inform the operator of its pres-
ence.

In radio-location the intersection of the
beam: by eircraft is recorded in cach trans-
mitting staiion and the position of the inter-
secting machine is worked out trigonomet-
rically. Ultimately, Success depends on
covering the eulire cowitry with locator
stations, thus forming an suierconnected
network of wawes through which 1o ene-
my aircraft can pass without betraying its
approach.

Expertments in the radio controt of atr-
craft are also being made tn Britain and
America. Eventually, we are promised, both
pilot and navigator will be superfivous. The
bomber will take off, fiy at an enormous
height to 1ts objective, do its work and re-
turn without direct human control. The
United. States Arnty Air Corps began ex-
periments of this type six years ago,

Tank Control: Modern mechanized war-
fare has brought another use for radio:
the -control of advancing tank formatiens

RADIO-CRAFT for APRIL,

THE WAR

from a central base or from one particular
machine. The problems of radio transmis-
sion and reception within a noisy, heavy
steel shell, packed with machinery were
formidable but they have been solved with
complete satisfactton and the units of a

mechanized army can now maintain radio
contacl. New midget tubes have made the
really poriable transreceiver o fact.—Robert
Williamson, London.

Movie on Television:—The movies,
drawing on the National Broadcasting
Company’s telcvision plant and knowledge,
are going to explain the mystery oi the art
of electronic picturcs through the air to the
American public.

Moving their cameras into NBC's sight-
sound studios at Radio City the Jan Handy
Organization shot the sequences for “Magic
in the Air,” a2 new Chevrolet film short.

In the first film explanation to give a sim-
ple visual explanation of the intricate proc-
esses of television, the production witl em-
ploy diagrams and animations. It will show
how the televised subject, a bathing beauty
on a swimming pool set, is scanned, the light
image converted to countless separate elec-
trical impulses broadecast through the air
and, finally, how the receiver reconstructs
a moving image of the bathing beauty in
the televiewer’s screen.

1942
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SERVICE MEN + DEALERS
AMATEURS » BUILDERS
ENGINEERS » SOUND
MEN + LABS
SCHOOLS
INDUSTRY
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FOR EVERYTHING
IN RADIO NOW—

Depend on

ALLIED!

RADIO’S
NEWEST
CATALOG

These are unusual times, but you'll ind ALLIED
now—as always—the same dependable source of
Stocks are the
most complete in the field. Quallity is more care-
fully guarded .than ever. Service is speedy. De-
pend on your ALLIED Catalog to bring you every-
thing you need at lowest prices. Send for your
FREE Spring and Summer 1942 copy today!

1942 Radio Recelvers—better
models than ever—a complete
line of plastic and wood tablo
models, consoles. phono-ra-
dios. FM combinations, pho-
nograph playcrs, recorders,
portables, auto sets, farm Ta-
dlos, etc. Moro than 42 mew
models that set the pace for
value o todoy's markot
They're ready for prompt do-
Lvery.

Servico Equipment—now. more
than ever. radlo-service plays
avital rote in the maintenance
of many milillons of American
mdlu;:‘:l ?oum. gntAIiLIED for
Test Equipment. tools. manu-
als—and for more than 15,000
quality parts for servicing
every type of radio equipment,
You caso 8lways obtain the
Farz you want when you want
t, from b

Sound Systems—built to give
you more for vour PA dollar.
Full selection of s¥stems from
7 to 60 watts. deslgned to
meet every sound tpplication
need. You'll get the best of
tho 1942 features. better tone
quality. greater usable output.
Full listing of PA acCcessorles.
too. And You can huy safely
or our Iiberal 15-Day Trial
terms.

Specialized
Latest Communication Recely-
crs, speclal radlo and clec-
tronic Darts, accegsories, and
cqulnment for industrial ap-

Equipment —

plications, for defense in-
struction. for rescarch labs.
Consult our Industrial Dlvl-
gion f 0T your requircments.

ay, when speed and serv-
ice count most. it will pay
ou to keep your ALLIED
adio Catalog handyl

WS- \LLIED RADIO

H -
» :
] .
9 833 W. Jackson Blvd. :
: Dept, 2-E-2, Chicago, Illinols H
[ ]
% Dsend me your FREE Spring and :
$ Summer 1042 Catalog. :
[} L]
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Left—American Airlines radio mechanic checks & "flag-ship” receiver in $he Lines' maintenance shop. Right—Avistion Cadets of the Naval
Air Station, Pensacola, Florida receiving code instruction.

Training AIRCRAFT RADIO MEN

LIEUT. MYRON EDDY, U.S.N. Ret.*

® SOMETHING new has heen added to
the radio picture :—Jobs, New Jobs.

p t]You do not have to know code to get these

jobs.

You do have to qualify in other ways.
From my survey, I believe that some of you
are already qualified. And I feel certain a
great many amateurs and unlicensed radio
experimenters have what it takes to go after
these jobs and get-them. But—you'll have to
be told about the requirements—and that’s
my job. .

Here’s the setup. War caie along and the
Service grabbed radio men right and left—
had to. Most of these men held commercial
licenses. All of them were deemed capable
of doing certain maintenance work. It isn't
possible to replace all of these operators;
there just aren’t enough men with “tickets”
to go around. This means that from now on
operators will operate their radio sets and
other men—new men—will service these
sets.

The problem of securing new radio main-
tenance personnel brings up this question:
can you service a receiver? If you under-
stand the basic principles of radio, if you
can handle pliers and screw-drivers and
soldering iron and get results you can get
started as a junior radio mechanic-
technician.

“Radio Mechanic-technician” is the title
used by the Civil Service to indicate the
radio man who is not an operator but who
can work on radio sets.

A Civil Service Radio Mechanic-Techni-
cian will “perform varied duties in connec-
tion with the construction, assembly, main-
tenance, overhaul, repair or operation of a
varicty of radio cquipment, including alt
types of modern radio communication equip-
ment. The duties and respousibilities of the
work will vary and be commensurate with
the grade of the position.”

SALARIES TO $2300
There are five grades as follows: Prin-
cipal Radio Mechanic-Technician, $2,300 a
*Author of How to Become an Amateur Radio
Operator and Aeronautic Radio.
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year; Senior Radio Mechanic-Technician,
$2,000 a year; Radio Mechanic-Technician,
$1,800 a year; Assistant Radio Mechanic-
Technician, $1,620 a year; Junior Radio
Mechanic-Technician, $1,440 a year.

Experience is the chief requirement for
the more senior grades but one requirement
that can be met by those willing to go to
school is this: “The successful completion
of a 6-months’ technical radio course of
study in residence at a radio school.”

It is to meet this requirement that the
New York School of Aircraft Instruments
has added radio to its curriculum. Question-

naires returned by radio amateurs and ex-.

perimenters.clearly indicate that these radio-
mimded men want to qualify for defense
work, for military service and for civil jobs.
Some of these men come to us so well quali-
fied that a three months day course or a six
months night course is all they need.

I've mentioned Civil Service appointments
merelv as one example of jobs that are now
open and I have mentioned this school mere-
ly as one example of where training can be
obtained. The Civil Service also recognizes
as qualifying experience “The successful
completion of a Decfense Training Course
U. S. sponsorved in any branch of radio
work, properly attested by documentary
evidence of completion of the training
course.”

THE "RADIO MECH"

A more important example of the work
now suddenly opened up to radio men

everywhere is found in every air transport,

line in the country. Many of their radio men
were reservists. Many who were not in the
reserve have enlisted; some have been
drafted. Airplane radio equipment has to be
constantly checked on the flight line; cer-
tain component parts have to be periodically
removed from aircraft, serviced, tested, cali-
brated. This condition has built up a demand
for the “radio Mech,” a junior man in the
communications gang—a man who has a
chance to learn readily and to advance
rapidly.

RADIO-CRAFT

Ags to airline radio operator’s jobs, I won-
der how many amateurs now copying 10 and
15 words per minute and thinking nothing
of it, know that 16 code groups per minute
is all the speed needed to make 3rd class?

Another license, even easier to get, is a
restricled radio-telephone.

If you can answer the questions on Basic
Law (regulations) required by the Federal
Commumications Comrmission, you can se-
cure this form of commercial license at once.
If you feel a little shaky on “regs,” you may
purchase from the U. S. Government print-
ing office for fifteen cents a little booklet
put out by the FCC called “Study Guide
and Reference Material for Commercial Ra-
dio Operation examinations.”

Any restricted license now-a-days means
increased earning power in aviation, if it is
coupled with a little “savvy’ as an electri-
cian or mechanic.

FUTURE AIRPLANE RADIO JOBS

Another thing: what about all the planes
that are going to be built in the next couple
of years. The quantity of aircraft to be pro-
duced under the president’s all-out war pro-
gram is breathtaking in its hugeness. ALL
of these many planes must carry radio—
lots of radio! No wonder there are jobs for
radio men at airplane factories installing
radio sets, wiring planes, assembling and
testing power-packs.

I've been in aiiation radio for the past
twenty years. It looks very much to me as
if there will always be jobs in that line of
work, interesting, well-paid work for the
man who is willing to go ahead—thinking,
studying and experimenting unih radio!
After radio in airplanes will come television
and after that—who knows|

Rest assured “something new” will be
added to the radio picture every so often.
So—you radio amateurs and experimenters:
keep coming along, keep stepping: qualify
for a radio job and work at radio. YOU'LL

find it as much fun as playing.
APRIL,
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Right—These are the 50 kilo-
watt rectifying tubes with an
output of 18,000 volts, For the
sake of safety, they are located
in the transmitter house behind
electrically locked ‘doors and
are automatically shut off.when
the doors are opened.

Catwalk leading from the
WHN transmitter house to
the antennae is 725 feet long.
Underneath the walk are five
coaxial cables which feed the

programs to the towers.
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*RADIO STATIONSe

WHN engineer shown mak-
ing adjustments on 50 kw.
tube during test operation.
Photo shows tube lighted.
Each tube costs $1650 and
is kept cool by a constant
flow of 150 gallons of dis-
tilled water.

WHN - NEW YORK HAS 50 K.W.

Now Most Powerful Independent AM Station in Nation

Broadway, out in Rutherford, N. J.,

stands WHN's third AM transmitter,

a 50 kw. (50,000 watt) unit which
steps up the station's signal power ten-fold.
Frequency used is 1050 kc.

The technical staff of WHN, New York’s
second oldest station, have long been famil-
iar with Western FElectric technique and
performance, for hoth the 1 kw. and 5 kw.
transmitters which preceded the new unit
were of W. E. manufacture. Nevertheless,
the new transmitter was selected only after
exhaustive study and investigation of the
various designs available.

Representing the last word in design,
manufacture, and installation, the new
transmitter is the product of years of re-
search and development at Bell Telephone
Laboratories.

One of the most outstanding features in-
corporated in the new WHN transmitter is
the Doherty high-efficiency circuit, named
after its youthful Bell Laboratories in-
ventor. This circuit utilizes two giant 100-
kilowatt power tubes, but unlike other cir-
cuits, its tubes do not both continually draw
full power from the supply source.

Instead, one of these tubes serves as a
part time assistant to thc other. Normally
in a stand-by condition, it is ready at all
times to help out the other tube. For in-
stance, the sudden hlare of a bank of trum-
pets, a symphony orchestra in fortissimo,

RADIO-CRAFT APRIL,
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may briefly provide a great velume of sound.
At such times the stand-by tube contributes
its share of energy toward the total fed into
the transmitter’s antenna, thus relieving the
first tube of the extra burden and guarding
it against overload.

The moment such a “peak load” has
passed, the second tube lapses again into a
temporary state of inactivity. Thus, one tube
“rests” most of the time, with the obvious
result that the life of the tube is materially
extended, and the station’s power bill is sub-
stantially reduced. Incidentally, guarding
against any possible emergency, WHN has
purchased five of these tubes, three to be
stored and used only as and if needed.

WHN has installed its two previous
transmitters, the 5 kw. and the 1 kw., one
on cach side of the new unit. In the event of
service breaks, each could be switched into
service at the touch of a button, thereby
maintaining continuity of the station’s sig-
nal.

Another interesting feature of the WHN
installation is the antomatic program ampli-
fier. Located at the input of the transmitter,
where feeble impulses picked up by the
microphones arc fed into the giant system,
this device maintains those impulses below
a safe maximum. Strong surges caused by
loud bursts of volume in the program arc
sufficiently reduced in level to prevent over-
loading or distortion, and thus weaker im-
pulses resulting from soft music or low tones

1942

may be safely built up to keep the trans-
mitter's. output up in the high level range.
The automatic program amplifier not only
improves the quality of the station's signal
by minimizing distortion, but also makes it
practical to keep the station’s signal con-
tinually strong enough to deliver the entire
program with morc satisfactory volume than
would otherwise be possible. This extends
the cffectiveness of the transmitter without
increasing its maximum power output above
the 50-kilowatt figure for which it is li-
censed.

The two giant water-cooled tubes in the
output stage of the new transmitter are
cach rated at 100 kilowatts, and are of un-
usual design. These tubes are double-ended,
having- a glass envelope at each end, with
the metallic plate in the mid-section, around
which water is circulated to dissipate the
intense heat generated within. Instead of an
outdoor cooling pond, an entirely cnclosed
water circulating system is emiployed. Thus
the same water may be used over and over.
The use of distilled water, furthermore,
avoids the corrosive effects on metal parts
of the impurities in ordinary water supply
systems.

.Apparatus for the new transmitter, as
well as for the two former units, is locked
in rooms behind each. The locks are auto-
matic, and will not open until buttons are
pressed which cut off power and ground the
high-voltage units.
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SERVICING RADIO IN

SMALL INSTITUTIONS
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The diagrams above show various methods of connecting headphones for radio program reception in
small institutions, such as hospitals, etc. Fig. 9 shows the excellent resulls obtained by the use of the

compensated circuit Fig. 8.
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JAMES DOYLE

ARGE institutions that are equipped
L with centralized systems usually em-

ploy technicians who are capable of

maintaining the equipment and making
minor changes in the networks, but many
small institutions call in a serviceman or
technician at intervals to do similar work.
Sufficient information is given here to en-
able any serviceman to keep a small system
functioning satisfactorily.

Although the installation may include
loudspeakers in single rooms, or even in
wards, most of them consist of headscts
throughout the entire institution. The re-
ceiving and amplifying apparatus may be
just standard equipment, or it may be a
special arrangement built for the purpose.
The simplest of all installations consists of
a table-model receiver working into a trans-
mission-line to which the headsets are con-
nected. In more claborate systems several
lines arc used to provide a choice of enter-
tainment. Usually, at least one microphone
1s installed to permit local talks or con-
certs to be heard, and there may be equip-
ment for playing recordings. Reccivers,
amplifiers, pick-ups and microphones are
tested and repaired by methods that are
discussed periodically in Radio-Craft, so
that such treatment here would be un-
necessary repetition. A fault in any one of
these usually may be detected immediately
by monitoring the input te the network.

The electrical power delivered to the net-
work is only a few watts in a small institu-
tion, and an ordinary receiver having the
proper output-transformer is satisfactory.
A table-model receiver will drive 50 to 100
headsets casily. The amount of power
necessary for cach headset depends upon
the type of institution involved, becausc the
noise field in which the listener is im-
mersed may vary between the equivalent of
that existing in a quiet home of a resi-
dential district and that of a noisy office.
This noise may change between wide limits
in an institution where regular rest-periods
are observed. The output of a headset must
be sufficient to mask, at all times, the nocise
around the listencr. Because of noise it is
not advisable to use pillow-phones. In a
quiet building each headset requires about
.005-watt of electrical power, but in a noisy
location the power may be .01 watt. If the
noise changes considerably during the day,
the power must be changed between these
two limits. A master-control at the am-
plifier or recciver is adjusted to permit a
fixed maximum output from each headstt,
but individual controls may be used also
to permit variation between zero and the
maximum available.

The headsets may be connected in series
or in parallel, although the latter method is
best. A wiring-diagram of each building
should be available, to aid in tracing cer-
tain types of faults.

Series-Network

When numerous high-impedance headsets,
of 1000 ohms or more each, are connected
in series, as shown in fiz. 1, the stray
capacitance along the line may be the cause
of serious defects. The total impedance at
low frequencies, as measured at the points
indicated, is nearly equal to the ID.C. resist-
ance, but is much greater at high frequen-
cies (about 4000 c.ps.) because of the
greater inductive reactance of the coils in
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the headsets. The transformer that couples
the line to the. output-stage tnust have a
large secondary winding, because a step-up
ratio to the line is necessary; this means
high voltage across the line. In a carelessly
designed system resonance may occur at the
medium frequencies, and results in blasting
because the diaphragms are most lively in
this range. Several lines may be connected
in parallel to the secondary winding in some
buildings.

The stray capacitance is a variable be-
cause of the different positions to which the
headsets are subjected. The capacitance to
ground is increased by hanging a headset
on a metal bed to which may be clamped a
metal bedlamp. This change of capacitance
is serious if one of the lcads touches the
inside of the case, or if one of the terminals
is grounded to the case. The increase of
capacitance results in decreased output
from some, or all, headsets and increased
distortion.

Annoying shocks may occur through the
heads of listeners connected to that part
of the line near the output-transformer,
and this is worse if one of the leads or
terminals is grounded td the headset. The
cause of this is usually a “worn” headband.
QObviously aluminum caps on such headsets
may be undesirable. Listeners at, and near,
the remote end of the line may not be sub-
jected to shocks because of the lower volt-
age. The capacitance along the line bypasses
a considerable amount of current, and this
causes the progressive reduction of voltage.

Line Voltage Drop

Because of the reducing voltage along
the line the headsets at the remote end may
not produce sufficient output, while those
near the amplifier-end are too loud. This
condition can be modified by connecting
small by-pass condensers across the jacks
of the loud headsets; the capacitance re-
quired should be determined by experiment.
The result is a partial loss of the higher
frequencies, but is the best of two evils,
because the low frequencies are not heard
well when a headset is so loud that it cannot
be clamped right over the cars of the
listener.

If numerous headsets are in series there
will be little change in the rest of them if
one is shorted, but if one becomes open the
output of the rest will be low and distorted.
Part of the cquivalent circuit of an “open”
line is shown in fig. 2. The stray capacitance
permits some current to flow, but its re-
actance is so high that the low frequencies
are not reproduced by the headsets. Un-
fortunately, an opeit headset may reproduce
weakly, because capacitance permits some
current to flow, and the listener who uses
the offending headset may be unaware of
the truc source of the trouble. A shorted
headset, of course, is detected immediately
because it does not reproduce.

Parallel-Network

There are numerous possible arrange-
ments for headsets in paraliel, but the three
typical systems given here are sufficient for
the purpose of this paper. The sitnplest net-
work is a single line connected directly to
the output-transformer ; the circuit is shown
in fig. 3. Figure 4 is a variation of fig. 3
and may be used in a multiple-floor build-
ing. In both of these circuits low-impedance
lines are used and the efficiency may be
low. If 20 headsets of 1000 ohms each are
in parallel their net impedance at low fre-

. 1000
quencies is approximately —— = 50 chms.
20

The line may ‘be about 100 fcet long and
have a resistance of about 2 ohms. Such
an installation is highly efficient. If 100
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PROFESSOR SQUEEGEE
SMASHES THE ATOM

After walking to his desk;
Professor Oswald Z. Squeegee,
PDQ., COD, carefully wound
his watch, dropped it into the
cuspidor and tucked his chew
into his vest pocket. Then he
faced the cager, upturned faces
of his class.

“Listen to me, you intolerable
numbskulls,” he shouted. “To-
day we're going to study the
Atom. What's more, we're 50ing
to smash the Atom right here in
this room. S’help me!™

‘The Professor paused, reached
for a coughdrop, got an eraser
by mistake and chewed it vigorously. Thea be
cleared his throat and coatinued:

“The Atom, as you ought to know but probably
don’t, is the unit of all matter. It is the alpha of
everything—the smallest, theoretically indivisible
poction into which anything can be divided and
still maintain its ideatity. In that respect, it is a
good bit like the salaries most of you will earn
when you graduate—if you ever do.

“How to smash the Atom has loag puzzled
scientists, including myself. However, we won't
go into that today. Instead, we'll deal with an
entirely different type of Atom—the Sprague Atom
Dry Electrolytic Condenser, appropriately named
for its small size and great durability. This, how-
ever, is a type of Atom that can be smashed.
What’s more I'm gonna smash it!”

After ten minutes search, the Professor finally
found an 8 mfd. 450 volt Sprague Atom in his
cigar case—also a similar midget dry electrolytic
of aoother make. These he connected into a
weird electrical circvit on his desk. Then he slowly
tucned oa the juice.

"Now," he gloated, “both
condensers are rated at 450 volts
and that's exactly what they're
gering. As you sce, nothing
happens. We'll step the voltage
upto 500. Now upto 525, Note
that the other condenser is be-
ginning to sizzle, although the
Atom i3 still in good shape.
Here we go to 330 volts—now
to 37 %—now to—goodness me!"

There came an explosion pot
unlike that of a giant firecracker
and the heads of the class sud-
denly disappeared beneath their
desks.

"*You're all wrong,”” shouted the Professor glee-
fully after order had been restored. " You thought
I smashed the Atom—but I didn't. It was the other
condeanser that blew up—not the Atom.”

Sure enough, the Atom on the desk was still
connected—now hissing a bit under the strain of
over GO0 volts but functioning perfectly.

“The Atom,” continued the professor, “ig
especially protected against blow-outs—against
moisture, heat and whatnot. The way to smash the
Atom is not merely a marttes of overloading it. The
way to smash the Atom is this.”

The professor grasped an axe hung over a sign
*Use only in case of fire.”” Swinging this with the
skill of e woodchopper and shouting wildly all
the while he brought the blunt end down oan the
Atom—agaia and again and again.

“There!" he screeched, gleefully looking at the
shattered remains, “We've done it. We've suc-
ceeded where others have failed, That, gentlemen,
is how to smash the Atom, Class dismissed."

A TYPE FOR EVERY DRY ELECTROLYTIC REPLACEMENT NEED

SPRAGUE

PRODUCTS CO.
North Adams, Mass.

GOOD CONDENSERS —EXPERTLY ENGINEERED —COMPETENTLY PRODUCED

low-impedance headsets are used in parallel
their combined impedance is less than the
resistance of the wire used for the line,
and the efficiency of the system is low. Low
cfficiency is permissible in some small in-
stitutions, because the output-stage can de-
liver enough power to drive the headsets,
despite the high transmission loss.

Figure 5 shows the basic arrangement of
an installation that has a relatively high
efficiency. The spurs are like fig. 3 but
they arc across a high-impedance line that
acts as a feeder, which may be quite-long.
The impedance of the feeder may be 500
ohms, and the output-transformer matches
this impedance to that required by the out-
put-tubes. The transformers betwcen the
spurs and the feeder must act so as to make
the spurs reflect a net impedance equal to
that of the feeder. In fipure 5 cach spur
is reflected as 1500 ohms at low frequen-
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cies and the net impedance across the feeder

is approximately —— = 500 ohms. The
3

feeder must be well insulated because the
voltage across it is much greater than that
across a spur. The feeder is built to have
low capacitance because of the high volt-
age, but by-passing is negligible along a
spur.

The voltage across any headset, or from
it to ground, is so low that shocks do not
occur, and a change of the stray capacitance
does not produce any noticeable effect. An
open headset is detected immediately and
does not causc any change in the output
of the rest of them, A shorted headset may
upset an entire installation if open-circuit
jacks are used, but this can be prevented by
including a spitable resistor at each jack.
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"Jack” Problems

On aeseries-ling a jack must close when
a plug is withdrawn, but it should remain
open on a parallel-line. Weakening of the
springs occurs gradually and may result
in choppy reproduction because movement
of the headscts reacts upon the jacks. Spe-
cial jacks and resistors may be used for
the headsets, to prevent shorts and opens
from disturbing the line. In fig. 6 the re-
sistor Ri acts as a “load” if the headset is
disconnected ; it is not requircd in systems
that can function satisfactorily if several
headsets are discomiected simultancously.
The resistor R, prevents the line from be-
ing shorted if the headset is shorted. Some
systems use special coils whose impedance-
versus-frequency curve is similar to that of
a headset, but it is questionable if the extra
expense is justifiable. The values of Ry and
R:= depend upon the headset used, and usually
they are equal to sevecral-times the D.C.
resistance of the headset. The springs of
the jack used in fig. 6 may weaken and
cause intermittent effects, just the same as
any jack. There is a loss of power in R
and 10 R, so that a system that uses them
is inefficient.

Volume-Control

The control at the receiver or amplifier is
a standard device and need not be con-
sidered here, ‘When 2a control is used for
cach headset, the impedance faced by the
output-stage imay vary considerably, and

this may cause a scrious change of output

and distortion. The output-transformer. is
designed to provide a correct match for the
averagce value of impedance commected to
the secondary winding, and this valuc may
result when, say, 75% of the controls are
adjusted to permit.75% of the maximum
available output from .cach headsct; this
wil] then include the effect of some controls
being turned off and others turned on full.

If circuits such as fig. 7 are used, there
will not be a zero-setting unless the re-
sistance of the rheostat i1s much greater
than that of the headset. Inrcreasing the size
of the rheostat causes an increase in the
variation of the net impedance of the net-
work. This circuit may be used with low-
impedance headsets, but even then is not
satisfactory, The maximum power required
at each outlet is consumed when the rheostat
is cut out, so that the Circuit is efficient
from this point of view.

Figurce 8 shows a circunit that minimizes
the variation of impedance faced by the
output-stage, but the maximum power con-
sumed by the circuit 1s greater than that
required for the headset. The voltage across
the headset is maximum when the moving
contact of the potentiometer is at the top,
and is zero when it is at the bottom. The
value of the stabilizing resistance, R., and
that of the potcntiometer, R, should equal,
at least, the D.C. resistance of the headset.
Increasing R, raises the efficiency of the
circuit, but causes the net impedance of the
circuit to vary between wider limits. The
curves of fig. 9 indicate the excellent re-
sults obtained by using the circuit.

Maintenance

Any intelligent serviceman can trace faults
in the receiving and amplifying apparatus,
but if special equipment is involved. it may
be best to secure any available information
from the manufacturer. The wiring-diagram
of the entire system should have marked
on it pertinent information, such as re-
sistance and voltage values at key-poinis,
minor changes that have been made and
any repairs that have been made other than
to the headsets.

About 85% of all faults occur some-
454

where along the network, and in a multiple-

-line installation it usually is possible to cut

out the offending spur if necessary. At key-
points there may be transformers and
switching arrangements for substituting a
resistor for the spur; figure 10 shows one
of these. The spur that-1s cut out may be
tested for shorts between the wires or to
ground, and the normal resistance with all
outlets in good order should be known.
Headscts may be tested for opens or shorts
by using an ohmmeter, but a reliable method
is to make a dynamic test. A portable A.F.
oscillator equipped with a jack makes an
excellent dynamic tester.

The headscts develop faults easily but
they can be made almost foolproof. A com-
mon complaint ‘is broken lugs when the
terminals are outside the case. A remedy
for this is to anchor the cord as shown in
fig. 11. Two holes are drilled through the
case, and a loop of No. 16 wire prevents
strain on the lugs. The cord should be taped
underneath the anchor to prevent wearing.
To climinate twisting and wearing of the
V of the cord, it is best to run one side
of it over the headband, hut be surc to
make a. series connection, as before, or the
impedance of the network will be changed.
It is a good idea to use light, parallel
rubber-covered cords to replace worn
fabric-covered cords.

The fine leads inside the case may break
as the result of jars or corrosion. In in-
stitutions such as sanatoria the open-air
construction causes condensation of mois-
ture wilich aids electrolysis. Acid should
not be used when soldering because it cor-
rodes fine awires. Always make a “pigtail”
whose spring-effect can absorb jars. If one
of the coils cannot be repaired, it may be
shorted without causing a serious change
in the network or the output of the headset
mvolved.

Magnets must be replaced in parallel, as
shown in fig. 12, or the flux-density of the
field in which the diaphragm is immersed
may be insufficient to develop adequate ‘re-
production.

One who is maintaining a system in an
institution will be expected to connect head-
sets to receivers. In most instances the
headset has been obtained before the serv-
iceman has been consulted, and this may
mean that the best must be made out of a
bad start.

‘Mr. A. C. Shaney discussed the general
mecthods of connecting the headset to the
output-stage in the Sound-Engineering de-
partment of the July, 1941 jssue of Rabpro-
CrAFT.

Best results usually are obtained from a
low-impedance headset because the im-
pedance faced by the tube for all frequen-
cies, 1s morce constant than it is when a
headset of high-impedance is used. Some
claims are made for crystal-type headsets,
but they are usually used in devices that
have a voltage-amplifier tube, instcad of a
power-amplifier tube in the output-stage.

References: Because of the limited space
available for this paper the principles of
“smpedance-matching” have beenw omilted.
Past issues of Rapio-CrarT contained cx-
cellent discussions of the subject, and the
interested reader should refer to these lisi-
ed heve before offering to service the nei-
works of any tustitution. Anyoue interested
i the design of transformers will find full
information in advanced texibooks and
handbool:s.

AF. Amplifiecr Load-Matching Tech-
nique: A, C. Shancy, Ravio-Crart, March
1940.

Speaker-Matehing  Technique: H.
Manney; Rapio-Crart, June 1940.
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Servicing Notes

.« .. PHILCO RADIO—270 OR 270A

If all the voltages and tubes test OK and
the set brings in about two stations very
weakly, the trouble can be traced to a
shorted cathode condenser in the second de-
tector circuit. The radio will not operate
without the condenser. ;

SparkY's Rapro & ELEC. SERVICE,
Hanover, Kansas

. ... FARNSWORTH AKLS?

In cases where a loud hum is heard,
somnetimes tunable or iroperative on both
radio and record, the trouble will usually
be found by replacing the green insulated
wire that runs from the variable tap of the
volume control through the coiled wire
shield to the terminal near the rear of the
chassis. A spot will be found on the insula-
tion that apparently causes a short-circuit.

MARSHALL J. WAGNER,
Baltimore, Md.

<« .. PHILCO 41-508

If, while recording, a loud rasping inter-
mittent noisc should develop in the cutter
crystal, replace the 785 oscillator tube.

Leonarp CHIOMA,
Waterbury, Coin.

.+ .. PHILCO 41-250

Complaint : pushbuttons go dead. Replace
the dual 370 mmf. condenser No. 21 on
diagram.

Leonarp CHIOMA,
Waterbury, Comn.

.+ .. RCA VICTOR [9K, T10K, 111K

Intermittent audio output; look for leaky
by-pass filter on plate ¢f audio 6SF5 tube.
Replace condenser (330 mnif.) and resistor
with units of higher working voltage rating.

Axnronio Frauv,
Ponce, Puerio Rico.

.« .. RCA VICTOR BP-10 "PERSONAL
RADIO"

Complaint: Dead “A” battery, even if the
set was not used in twenty-four hours.
Unusually short life of the “A” battery was
traced to a high leakage on the negative
side of the insulated battery holder. Install
a bakelite insulator, using a brass screw as
the contact, and recommend secaled batteries
for satisfactory upkeep.

AnNTONIO FRrAU,
Ponce, Puerto Rico.

1941 SERIES

« ... STEWART WARNER 12-4DI, 024ClI,
02.5TI, 02428, 205CA AND 205CK

Each of the above models utilizes an
“on-off" indicator located in the dial face.
The on-off indicator is operated mechani-
cally by an arm attached to the volume con-
trol shaft. Since this arrangement is of
necessity a friction drive, you may encoun-
ter isolated cases where a small burr or
rough surface will make the volume control
knob exceedingly hard to turn. This action
is noted particularly when an attemipt is
made to turn the set off.

The remedy for the above condition is
to first examine the arm and slider (arm
attached to volume control shaft and slider
located under dial scale) to determine if
these parts are smooth and free of burrs.
Any burrs or roughness can be corrected
by filing. Then place a small amount of
grease or vaseline on the portions of both
parts which make a sliding contact. This
fubricant will make the parts operate much
easier.
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INDUSTRY ANSWERS THE CALL!

32,145 Firms With Over
17,700,000 Employees
Have Installed the . . .

PAY-ROLL SAVINGS PLAN

Have YOU Started the Pay-Roll
Savings P’qn in YOUR Company? Plan Easy to Install

Like all efficient systems, the Pay-Roll Savings
Like a strong, healthy wind, the Pay-Roll Savings Plan is amazingly easy to install, whether your
Plan is sweeping America! Already more than employees number three or ten thousand.
32,000 firms, large and small, have adopted the Plan,
with a total of over seventeen million employces—
and the number is swelling hourly,

For full facts and samples of free literature, send
the coupon below—today! Or write, Treasury De-
partment, Section C, 709 Twelfth Street NW.,

But time is short!. .More and more billions are Washington, D. C.
needed, and needed fast, to help buy the guns, tanks,

planes, and ships America’s fighting forces must NOW

have. The best and quickest way to raise this money PO
is by giving every American wage earner a chance to HIS CO U
participate in the regular, systematic purchase of M AIL T ‘on
Defense Bonds. The Plan provides the one perfect artment Sectt
means of sluicing a part of ALL America’s income Yreast ls):sp NW.
into the Defense Bond channel regularly every pay- -12¢ ton: p.C. art. FiEE2S
day in an ever-rising flood. Washios Lo d °“'u‘¢: regerdi®
We Y8 41 inf ':,g- Plan

Do your part by installing the Pay-Roll Savings = "‘t'_:,h:f y-Rol SETEE
Plan now. For truly, in this war, this people’s war, H¥=\ ..o
VICTORY BEGINS AT THE PAY WINDOW. 7 NamE. - et

ADD“"‘SS

Numssr O i

This space is a Contribution to NATIONAL DEFENSE by Radio-Craft
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How To Use

Diagrams In Radio Servicing

know how to get every bit of infor-
mation from a schematic diagram.
This article is prepared to help you
learn how to use effectively radio diagrams
for quicker and better repairs. Give this
material a fair chance and, even if you are
an old timer, you will agree with us that

RELATIVELY few radio servicemen

M. N. BEITMAN

Author of many technical books and

articles. This article prepared from data

supplied through the courtesy of Su-
= preme Publications.

But the lines are not exact representation
of the wires for circuit tracing purposes.
If all radio scts were made on large bases,

there should be four knobs employed. A
dynamic speaker is used and it is indi-
cated as a 0” unit. The set is a superhet us-
ing one stage of LF. Of interest is the re-
sistance-capacity coupled R.I%. coil giving
superior tone quality. Also note that the
LF. transformers joining the tubes 6SA7,
6SK7 and 65Q7 are of the permeability

you learned plenty from this article about
the use of diagrams and servicing methods.
Let us begin with a simple question:

I, WHAT IS A RADIO DIAGRAM?

Short-hand symbolic notations' are used
in all branches of science. Radio diagrams
show different parts used and the circuit
connections in a simplified symbolic form.
To save time, permit casicr tracing of the
connections, and allow quick comparison,
radio diagrams are used. For the readers
who are beginners and to serve as a refer-
ence for others, symbols of common radio
parts are listed above at Fig. 1.

In complete diagrams straight lines are
used to indicate the connections between
parts, but these lines do not indicate the
actual wires. The parts may be wired in
any fashion as long as exactly the same
component parts are connected with the
lines and are also wired to permit the pass-
age of current.

TFigure 2 above illustrates that the actual
wires and the diagramatical lines will per-
mit the same passage of current and are,
therefore, considered the same connections.

4566

all parts carefully laid out and clearly
marked with théir exact values, all wires
were clearly visible, and we could see above
and below the chassis at the same time, no
schematic diagram would be required. Of
course, this is not the case and what a job
it really is to trace out even a small portion
of a circuit. But a complete radio circuit
diagram gives you this picture of the radio
set and we will see the multitude of helpful
hints and service pointers which can be
found in any diagram.

2. 1000 FACTS IN EVERY DIAGRAM

Probably you cannot see how a single
diagram can give 1,000 facts about the cir-
cuit, but it does. Let us consider the dia-
gram of a seven tube Pilot set on the next
page.

Herec is the general information about the
complete radio sct:

This is a seven tube radio using a tuning
eye tube and designed for A.C. operation.
The set covers two bands and has a novel
arrangement of pilot lights for band indica-
tion. Assuming single dial control, band
switch, tone control, and volume control

RADIOC-CRAFT

ELECTROLY TIC abd PILOT
AR- CORE LamP .
WOUCTANCE EOSDERSEAS ST 6 @ v‘i \ }'ube
oL
FIXED =0 e Tube SocAe/’)
CONDENSER <[+ AL _m/w\'— |
R @
FIXED — al+
(ANT) RESISTOR SNGLE ccu_'l—_
ANTENNA
SINGLE - POLE
. swecg oo | 3
=i, | crsny
BATTERY a5
=
—o O GROUND == 1
BNDING POSTS (GND) = g
Fig. 2, above, shows the :
CORNECTED Pe— ' relation belween & tuned type. These facts are only a few of
WIRES CHONE COLL the aciual phy‘i;w con. the many to be learned from this circust.
—* cH) nec:‘ion of a coil andba Here is the basic information about the
TRANSFORMER condenser to a tube 4.dio output stage:
socket. If you [ook over
CourED ; the  diagrams in this The power output stage employs a
couns MAGNETIC magazine, you will soon 6F6-G pentode and is resistance. coupled to
) SPEARER e Lok learn ihe freialtion be- the previous triode section. The tube is
g l" 7r . coupled to the voice coil of a dynamic
I 0U0 | 0500 speaker by means of an output transtormer.
- e From a tube manual it is ecasy to learn that
CRYSTAL MILT- e the power output is about three watts. A
CErECIoa ALEER @ MW Fig. | af the left shows tone control is incorporated in this ¢ircuit.
the general radio sym- Here is the specific data about the same
pousLE bols used in diagrams of stage:
BuTTON —‘ﬂ"— PHONES @f\@ VOLTMETER '.*:S";":’,L‘I-IY ?"“Jf";e d"‘::g If we analyze this same stage with great-
CARBON  ACRORHONE memorized, you will soon €T detail, we can obtain specific informa-
DYNAMIC be able to read compli-  tion on the value of each condenser and re-
SPEANER WRES NOT + cated disgrams with  sistor used. Many of thesc parts are also
o CONMECTED : listed with exact manufacturer’s numbers.
\ Circuit details also can be found. For exam-
o ple a .02 mfd. condenser is used as a tone

compensator and the tone control consists
of a series condenser and variable resistor
and is also placed in the plate circuit. Of in-
terest is the biasing method used for this
6F6-G tube. The cathode is kept at a
ground potential and the .02 mfd. conden-
ser serves as a grid return decoupling by-
pass. The total drop in the negative leg of
the power supply (in the 250 and 50 ohm
series resistors) is used for this purpose.
The voltage at the tap of these two re-
sistors is used as the minimum bias for
the tubes with A.V.C. This will give you
an idea what we mean by specific data and,
of course, there is plenty more.

And here is the specific information about
one part—the plate coupling resistor of
65Q7 tube, part 13191:

This resistor has a resistance value of
200,000 ohms, as marked. It is used to
load the triode section of the tube men-
tioned and carries the plate current for this
tube. Without consulting tube characteris-
tic information, you can guess that the cur-
rent is in the order of a few milliamperes.
Applying the wattage formula: Watts
equals current in ainperes multiplied by it-
self multiplied by the resistance, we can
find the power handling requirements of this

for APRIL, 1942
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Fig. 3, above, shows the hookup of a seven-tube Pilot short and broadcast wave receiver. Beginners will find the explanatory text given in the drticle,

resistor. (Actual problem: about 002 x 002
x 200,000 cquals 0.8 watts; probably one
watt resistor used.) An important fact to
notice is the possibility of this resistor to
burn out if the plate R.IF. by-pass 500
mmfd. condenser shorts.

"Now consider the several stages used as
well as the power supply, muitiply this by
the many different parts used in cach stage,
multiply this by facts known to you in gen-
éral but made specific with the aid of a
c¢ircuit diagram, and you have the total in-
formation needed to service the ‘set quickly
and- efficiently.

3: WHAT A DIAGRAM DOES NOT
“TELL YOU

But a diagram does ot tell you many
things. Somectimes the  non-indicated data
can be found in the actual radio, or figured
out_by reasoning or formulac, or obtained
from a parts list. Let us sce how this addi-
tional information may be obtained.

In the previous chapter, we assurned that
there were four ‘control knobs from the data
given in the circuit. This, of course, can be
checked hy examining the chassis itself.
Using a formula for wattage, we have also
calculated the wattage of a resistor.

Now looking back at the circuit we have
been using in our discussion, we notice
several switches marked “S” located in dif-
{erent sections of the circuit. The foot-note
in the lower left hand corner of the dia-
gram, tells us that this is the band switch
and these many separate switches must be
controlled by a single knob. This fact, you
will notice, is not obvious from the circuit,
but can be understood by an experienced
radio man with the aid of a diagram,

Information on number.of turns in a
coil, the type of base used for pilot lights,
and other such facts are not often included,
but they are not nceded for servicing.

4. HOW TO USE DIAGRAMS IN

SERVICE WORK

Facts about radio diagrams are interest-
ing, but you are primarily interested in
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knowing hmy to apply this knowledge to
actual servicing problems. Let us show you
how a circuit diagram

(1) Saves time in servicing,
(2) Doints directly to the fault, and
(3) Eliminates the need for complex and
expensive test equipment for many
jobs.
We will study several service jobs and con-
sider the procedure used with and without
a suitable diagrain for each case.

For example let us assume you are called
to repair a large, rather complex radio. You
suspect that the service work was first at-
tempted by the self-styled mechanical ex-
pert of the houschold, and this’prohably re-
sulted in scveral connections being changed
to some wrong positions, While the more
able of us in the servicing game can trace
a circuit with case, only a few are able to
find a wrong connection in the 20,000 dif-
ferent models manufactured to date. To find
actual changes made 11 wining a circuit dia-
gram is absolutely essential,

But even if the wiring has not heen
changed, how does one locate a shorted by-
pass condenser in the grid circuit of a
power output tube which receives its bias
from a tap in the field coil? We will re-
quire twenty to thirty minutes to . tracc
things to a point where we can realize that
the field coil is used as a choke and is con-
nected in semi-fixed bias arrangement.

With a diagram the symptom of this
fault will be a guide which cannot fail. The
continued “hum” will suggest poor filtering
of the power supply at same point, and, sce-
ing that a special biasing circuit is employed,
vou would immediately suspect the con-
denser mentioned. You must agree with us
that hours can be saved almost cvery day
by using diagrams.

5. HOW TO FIND THE PROBABLE

TROUBLE USING DIAGRAMS -

_A radio diagram divides the set into defi-
nite sections and, thereby, permits you to
find quickly the singie section at fault. In
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actual placement, a filter condenser may be
located near the antenna coil, but even a‘be-
ginner can sec from a diagram that these
parts belong to totalfly distinct sections. If
the one faulty section is discovered, you
need not search among all'the parts for the
fault, but can confine the work to a limited
number of parts in this single section.

And here is the simple way t6 find thé
section at fault. Every section or stage of
a receiver can be upset electrically, so that,
if this one section being. tested .and all
following stages leading to the speaker
are functioning, this change in the -circuit
under test will alter the output volume or
tone, or cause a hiss or click. See Fig. 4.

For example, in making this test in the
Ist audio stage, a certain response may. be
expected (sce table) if this stage, the fol-
lowing audio stage, the loud speaker, and
power supply are working properly,

While test instruments may be used, these
informative tests may be made with two
pieces of wire and a Sc resistor. This sim-
ple test unit is explained below. See Fig. 5.

It is best to begin upsetting the circuit in
the power supply. For this, as well as for
almost all other tests, hold one lead of the
test unit shown (Fig. 5) to the chassis—
usually B minus. Touch the other prod to a
B plus point, such as the positive side of a
filter condenser, or the screen grid of an
output pentode. If there is a noticeable spark
at the point of contact asswne the voltage
is OK. Of course, a voltineter can be used
with greater accuracy. Please notice that
the B}, and B— connections can be found
immediately with a diagram.

Next test the speaker. Determine from
the diagram if the speaker is of the electro-
dynamic type and, if so, bring an iron blade
of a screw driver near the field, Therc
should be a magnetic attraction—none will
be present if set is off or field not operating.

To test voice coil operation, one prod
should be held to the chassis as mentioned
before, and with the other prod touch the
plate prong of the output tube. There will
be a spark at the contact and a loud single
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For Triplett Customers Only

Long before the state of emer-
gency was proclaimed, the Triplett
Company was getting ready to do
its part in building ocur national
security. We knew that we must
meet important new responsibil-
ities. At the same time, we felt
keenly our continuing obligations
to our customers—old friends with
whom we have had happy business
relations through many years.

We doubled—then tripled—our
output to fill the needs of our old
accounts. We added to our pro-
duction facilities . . . hived many
more men . . . are working extra
shifts at time-and-a-half.

All this has not been enough.
We have been called on to produce
more and more for national de-
fense. We are proud of the job we
are doing to help meet the emer-
gency, but it is difficult not to be
able to serve our old friends equal-
ly as well. In the face of these con-
ditions, the Triplett Company has
adopted these policies “‘for the
duration.”’

FIRST: We will continue to serve you by
our service to our mutual responsibility—
the national emergency,

SECOND: We will continue to do every-
thing we can to fill orders from our regular
customers, even though some deliveries may
be temporarily delayed. No business from
new accounts has been nor will be accepted
until after our old friends have been served,
except where priorities make it impossible
to do so.

THIRD: Out engineering and research de-
partments will continue to work on the de-
velopment of superior equipment and im-
proved methods to serve you still better
when we can resume normal operations.

The present emergency is inci-
dental and as we work towards the
future, we will do our best to con-
tinue to merit your confidence and
loyalty.

@f@m—

President
The Triplett Electrical
Instrument Company
MANUFACTURERS OF PRECISION
ELECTRICAL INSTRUMENTS
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® Fig. 4 at left shows
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rght of fthe section not res- Power : =
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Leads

click in the speaker. Any previously exist-
ing “hum” in the speaker will be reduced.
These facts indicate that the speaker prob-
ably is operating correctly. See chart for
other tests.

P ;

100 Ohm ressstor
Any wollage.

Fig. 5 above shows a simple resistance test device
explained in the text,

LOCALIZING TEST CHART, IN RECOMMENDED ORDER

First prod Second Fisuel observa- Anral Where to look
fmomentary prod tion at contact response for faults
contact only) '
. . Arc made, wire Clicks, hiss Rectifier tube. 1Ist fil-
B4 point before Chassis will weld ter, pwr. transformer
flter at rectifier B
tube
. i Large Dual Choke, or field, 2nd
B+ point after Chassis spark click filter cond. short in
filter — set
. Chck
‘Plate prong out- Chassis Spark less hum Qutput transformer
put tu B— :
Control grid out- ~Hold None Hiss Wrong bias on out-
put tube in hand put tube
Triode, or pentode Antenna None Click. strong Bad condcnser or re-
detector tube cont, post hiss ststor in circait of
g1 detector tube
Control grid of any Hold in hand, None Strong oscilla-  Parts of the asso-
F. or I.F. tube rcmove grid tions, hum, ciated circuit
cap change in tone

You can see that a diagram will help
you find the places for these suggested
tests. A diagram is like a “floor-plan” of
the radio hook-up and permits immediate
location of all parts and circuit connections
for quick tests by any method.

By using instruments, the different parts
of the circuit can be actually measured (re-
sistors with an ohmmeter, condensers with
a condenser tester) and compared to the
values indicated in the diagram. At times,
the voltages at important points are
marked in the diagram. In such cases, using
a voltmeter, you may measure voltages be-
tween these individual points and chassis.
Incorrect reading suggests that the trouble
lies in the associated circuit.

You can see that with diagrams the fault
in a radio can be found faster. And since
any service job is primarily a task of find-
ing what is wrong—only a few minutes
being needed for the actual repair or part
replacement—you will earn the same serv-
ice charge for less time spent on the job.

6. HOW TO MAKE SURE OF YOUR
SUSPICION

The simple localizing test will suggest,
or perhaps your own favorite point-to-point
test with a voltmeter or ohmmeter will
point to the section of the radio receiver
at fault. Now to find the actual source of
trouble.

The recommended procedure can be best
described with a few examples. If the trou-
ble seems to lie in the section between the
IF. tube and the detector, your localiz-
ing test will give expected response at the
detector but not at the LF. tube.

If the tubes have not been tested initial-
ly, first test the tube used iri the LF. stage.
This L.F. tube is part of the section at fault.
Next the circuit of this suspected section
should be examined and a diagram is essen-
tial for this purpose.

Qur test-unit, described before, or a volt-
meter may be used to determine if . the
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expected voltages are at the plate of the
LF. tube, screen grid, and the B connection
of the LF. transformer (usually the red
lead). If the home-made test-unit is used,
connect one lead to the chassis, and. touch
the other to the points mentioned watch-
ing for a small spark which will indicate
voltage present. A voltmeter is used the
same way, but will indicate exact voltage.

In a AC-DC type of radio about 100
volts may be expected at the points men-
tioned, in AC sets with transformers about
200 to 250 volts. An I.F. stage from a AC-
DC set is illustrated at Fig. 6 below.

Lack of voltage at a point where it is
required and expected indicates that either
it cannot get to this point because of a
part being open or wire broken, or be-
cause an associated by-pass condenser is
shorted and passes the voltage to the chas-
sis. This means we will look for broken
wire in wiring or coil, or shorted wire, or
try dlsconnectmg condensers one at a time.

This is but a single test procedure appli-
cable to a section; however, it does sug-
gest a simplified serv1cmg method made pos-
sible with a circuit diagram of the radio
under repair.

7. MAKING THE ACTUAL REPAIR

When you finally locate the actual source
of trouble—a shorted condenser, two wires
touching, or an open winding in a trans-

O6UT7G N
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Fig. 6—Typical I.F. stage in a receiving set is here
illustrated and referred to in the text.
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former—you are ready to do the mechani-
cal work of actual repair. And here again
a wiring diagram is an indispensable aid.

The diagram also serves as a catalog of
parts employed and will permit you to ob-
tain the proper replacement. But more than
just this—the diagram will telt you how far
off in value a replacement condenser or
resistor may be without noticeable ill ef-
fects.

For example, 2 .01 mifd., 400 volt con-
denser needs to be replaced. It is used to
by-pass the biasing resistor of a R.F. am-
plifier tube. This data about the use of this
condenser obtained from a diagram will

3

In Fig. 7 above the condenser used for cathode by-pass is not critical, but in

audio coupling system,

tell you that the capacity really is not crit-
ical. A somewhat smaller capacity will serve
and, of course, .05 .1, or even .5 mfd. will
-do. The diagram also will let you know
that the voltage in this cathode circuit is
small and a 200 volt condenser may be
used. Besides you also know that higher
voltage condensers- are always permis-
sible in any circuit.

A condenser used for cathode hy-pass is
-not critical, but for audio coupling exact re-
placement is recommended. See Figs. 7 and
8 above.

If this same size condenser was used in
a resistance coupled stage, the value of the
condenser would be much more critical. In
this application, as is cvident from the dia-
gram, any other size condenser will sacri-
fice audio response. A larger unit will per-
mit greater “hum” amplification; while a
smaller capacity will reduce the response
of the “highs.” '

8. HOW ANY SERVICEMAN CAN MAKE
MORE MONEY
A radio circuit diagram of the set you
are servicing will :

IH5GT
\

. Eliminate the need for complex equip-
ment,

. Help you localize the trouble.

. Help you to find the actual fault.

. Permit you to sclect a replacement

7N oS ) Pt

part.

This really means that you can,

1. Save time on every job.

2. Do the job better.

J. Earn more money,

By doing any radio repair better, you
can charge more and will eliminate the ex-
pense of the call-backs. But not only will
you be getting more nioney per job, but the
job will take less time when using dia-
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an exact replacement value is recommended.

grams. And so your carning per hour will
increase. As you will see in the next sec-
tion, diagrams are very inexpensive and al-
ways more than repay for themselves.

9. HOW TO OBTAIN AND FILE DIAGRAMS

An active radio serviceman is interested
in commercial diagrams of sets he repairs
or in circuits of recently developed radios
for the purpose of keeping up with the
times. Several technical magazines publish
a’' limited number of circuits of lately re-
leased sets. These should he filed by you in
a suitable binder which will form a manual,

Very few radio manufacturers have dia-
grams for distribution to servicemen, If
the diagram you want is available, a week
or more will be required by the manufac-
turer to answer your letter. We do not
recommend trying to obtain diagrams from
a set manufacturer.

The diagrams should be kept in a suit-
able note book or filing case. A complete in-
dex with cross references should be made
for a quick location of the diagram you
need or as a check to see if a certain dia-
gram is available. )
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An Emergency Fuse

While running- short of the ordinary
fuses, I was able to make one that suited

CORK OR RUBBER
STOPPER

SEAL BOTTLE WITH
CANDLE Wax OR ANY
SEALING COMPOUND
TO PREVENT ENTRANCE
OF MOISTURE

WIRES

FUSE LOCATED
AT ABOUT MIDOLE
OF BOTTLE

WIDE MOUTHED
BOT7TLE

WIRE
TERMINALS

FRICTION TAPE USED 7p
MOLD WIRE FiRmLY on

BOT7LE
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my purpose well. I procured a small, wide-
mouthed bottle (diameter of mouth about
34") with its proper cork stopper. Using an
ordinary size needle, I made two holes as
far apart as possible. I inserted soft enam-
cled wires through each of those holes. The
wires must fit tightly through the holes. I
used small wire-fuses. However, small-
sized copper wires will do. To avoid the
lead wires fromn touching each other, I
strapped them to the sides of the bottle as
shown—Jose Rawas.

A neon tube makes a very handy tester
for blown fuses. Some electricians use a
110 volt lamp as a tester, placing the lamp
in a socket provided with a couple of in-
sulated wires. By bridging the test lamp
first across one fuse and then the other,
diagonally, the two fuses in the block are
quickly tested.
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WHERE YOU FIND

ONnAL union

nat

YOU FIND BETTER
RADIO - SERVICE

CONDENSERS
ablso

Transmitting tubes, panef
lamps, cathode ray tubes, ex-
citer lamps, sound equipment,
photo electric cells, sound ac-
cessories, dry batteries, flash
light bulbs,

NATIONAL UNION invites . . «

All radio service dealers to enjoy
the benefits of the N. U. Shop
Equipment Plan. The latest in
tube testers and test equipment
are available to you . . . prompt
delivery. More than 60,000 com-
pleted deals prove the success of
this plan. Investigate now.

NATIONAL union

RADIO &z

37 STRTE ST.NEWARK.A. 1.
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"DARK-LIGHT" FOILS SABOTEURS

Here's a new source of revenue for Servicemen . . . selling and installing
invisible light-beam protective equipment. It is being rapidly adopted for
the protection of factories, banks, offices, etc. “Surprise” flood-lighting s
one of the devices actuated by the photo-cell when the prowler intercepts
an invisible light-beam . . . making him a fine targel for armed guards.

The photos herewith show the ar'parafus

involved and also how it is applied for

the protection of War production plants
by invisible light means.

Photo at right shows typical outdoor appli-
cation for guarding the property of & gas
company.

Below—light source at right and Robot at

left. The  weatherproof case shown in the

center is that used on both Robot and light
source units.

been so dependent upon inaterials as

they are today. And never have the

industries serving the prosecution of
war been so dependent on cach other.

Food supplies depend on canning fac-
tories which depend on can manufacturers
who in turn depend on steet mills, tin smelt-
ers, ctc. Munitions makers have various
parts supplied to them by other factories.
Makers of trucks, tanks, ships, etc., depend
on dozens of suppliers for raw materials,
semi-finished goods and parts. Thousands
of factories are links in this chain and
breaking any one link shuts off the output.

Manufacturers who think they are frce
from: the dangers of sabotage, simply be-
cause no finished products leave their
plants to go to the war zones, arc inviting
trouble because of their complacency. Those
who take steps now to guard against Sabot-
age are wise. We should not wait for any
“industrial” Pearl Harbor to teach us that
our enemies are looking for a chance to
stab us in the back while shaking hands.

Factorics are not the only objectives of
sahoteurs., They are ecqually anxious to
“get a -crack at” municipal water plants,
electric power companies, railroads, land-
ing ficlds, docks, gas companies, coal com-
panies, coal miles, réfineries, etc.

All such vulnerable points are, one after
another, turning to photo-eclectric equipment
for protection. Even plants using guards
are adding photo-electric protection to safe-
guard the lives of the men on property
patrol duty.

HOW LIGHT-BEAM PROTECTS PROPERTY

Basically, the photo-electric sets consist
of a light source to project a beam of in-
visible (infra-red) light and a receiver,
containing a photo-electric cell, into which
the beam is projected. As long as the beam
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NEVER before have the fortunes of war

“continues to strike the photo-clectric cell

a current flows in the cell circuit and keeps
the alarm device from operating. Interrup-
tion of the beam causes relays to turn on
the alarm cquipment. Amplifiers in the
photo-electric sets build up the current in
the photo-cell circuit to the point where it
will operate any type of signal and alarm
system, either at the point of trespass or at
a central station or both. (Sce Fig. 1.)

On these basic principles are built spe-
cial anti-sabotage sets which project and
receive the beams at long range (up to 500
feet). In effect these anti-sabotage sets rep-
resent posts in an invisible fence. The sig-
nal system is usually connected so that it
not only indicates trespass but also locates
the point of trespass. If the photo-electric
sets have a 500 foot range the point of
trespass is located within 500 feet; if they
have a 250 foot range the point of tres-
pass is located within 250 feet, etc.

The actual layout for the location of the
photo-electric sets is different for each
installation. One company, that has designed
and built special sets for anti-sabotage,
plans the layout whenever requested to do
so. Information on that subject, though
furnished to actual buyers of the equip-
ment, cannot be published in a magazine
without danger of giving information to
the enemy.

Once the layout has been planned, the in-
stallation is casy and can be handled by any
average maintehance man in the employ of
the company which purchases the anti-
sabotage equipment. Mechanical adjust-
ment, electrical adjustment and mainte-
nance arec very simple.

An important use of photo-electric anti-
sabotage equipment is for operating “sur-
prise flood-lighting.” (Fig. 3.) In the first
World War property to be guarded was
kept continually flooded with light. Nowa-
days when enemy airplanes scout through
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the sky to plot the location of important
targets, such a system is worse than use-
less—it s a positive menace to safety! The
modern method is to lcave the flood-
lights off and tie them in with a Photo-elec-
tric Anti-Sabotage System, so that when a
trespasser interrupts the beam that action
turns on the “surprise floodlights” and puts
him “on the spot,” making him a sharp
target for armed guards.

INDOOR LIGHT BEAM DETECTORS

Anti-Sahotage equipment is also made
for installation indoors. It may be used to
guard against espionage as well as sabotage.
For example, one room may contain blue-
prints, another laboratory cxperiments, an-
other new production equipment, etc. The
enemy's purpose may not be to destroy
these, but rather to investigate them closely
and copy down detailed information.

For the prevention of both sabotage and
espionage on indoor locations, Photo-electric
equipment is provided with operating ranges
to suit the various indoor needs. One manu-
facturer has a whole series of models for
the purpose, which he calls “Trespass
Traps.” These guard entrance-ways to
the rooms or by means of mirrors reflect
the invisible beams criss-cross in the room
to make a “web” of invisible light. (Sec
Fig. 2)

Such an installation may either be used
independently or in connection with a clesed
circuit “foil” system. The foil system con-
sists of a closed circuit made of fragile
foit tape fastened around the horder of all
windows and door glass. Contacts between
doors and door-jambs complete the cir-
cuit, which is connccted to alarm or signal
lights (or both), in such a way that open-
ing the circuit at any point gives notice of
trespass. This system is quite effective in
preventing forced -entrance through doors
and windows. However, it has its limita-
tions, which are now gencrally recognized
and acknowledged by the leading burglar-
alarm companics. Several of these com-
panies, who formerly regarded photo-
clectric equipment as a rival, are now rec-
commending the use of Trespass Traps to
supplement their own closed-circutt foil sys-
tems. There are two main reasons for this.

First—criminals can see the foil on the
windows. Then, knowing the kind of sys-
tem they have to dcal with, they gain en-
trance to an adjoining building and chop
their way through a wall, Sometimes a floor
in the same building, above or below the
one they wish to cnter in the same building,
is unprotected. In that case they chop their
way through the floor or ceiling.

Second—saboteurs and espionage agents
do not always gain their objectives by
forced entry. In fact they often prefer to
“pull an inside job.” They become trusted
cmployees and conceal themselves within
the portion of the building that is protected
by the foil system. Being alrcady inside
the circuit, they do not have to break it
and no alarm is given. When they are alone
they perform their acts of sahotage or es-
pionage. Before leavirig the room they put
a shunt or “jumper” across the portion of
the original circuit which they wish to

for APRIL, 1942



0 e

break in making their escape. They break
the original circuit and the current goes
through the shunt, without operating the
alarim or signals.

The two means of “beating” the foil sys-
tem can both be prevented by the use of
the photo-electric units called Trespass
Traps. When they are used it is not a ques-
tion of how the trespasser gets into the
room—whether by concealment or forced
entry—the fact is that as soon as he starts
moving about the room he intercepts an
invisible light beant and;sets off the alarm.
Whatever audible or visible alarnl is used
may be located in the building or at some
guard houses or law enforcement agency.
Light signals may be used in connection
with the audible alarm to show in which
room trespass is taking place.

Trespass Traps are so designed that no
cngineering knowledge is required for their
installation or operation. Sometimes, how-
cver, the engineer may be called upon to
decide what type or make of equipment is
to be used. In making his decision there are
some important factors which it would be
well for him to keep in mind.

APPARATUS MUST BE WEATHER-PROOF

Anti-Sabotage Sets should have the fol-
lowing qualifications
Qualifications for Outdoor Use:

Sets should be in weatherproof hous-
ings.

They should be provided with visors for
keeping rain and snow away from the pro-
Jector of the light source and the beam-
hole of the receiver.

They should be equipped for mounting on
rigid supports, such as stanchions of pipe
imbedded in blocks of concrete.

They should be made so that ground vi-
brations of passing trucks and trains will
not throw the beam off and give a falsc
alarm,

Qualifications for All Uses:

Provision should be made for visible
beams to be used in setting up and “aiming”
the apparatus.
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Visible beams should casily be convertible
into invisible (infra-red) light by means of
a fiter, which cuts off the light ‘rays at
7200 Angstroms. ’

Should be designed to make mechanical
adjustment, clectrical adjustment and main-
tenance simple.

Medels should be provided in various
ranges from those designed to operate at
100 feet, to those designed to operate at
500 fect.

Receivers should be made to exclude, as
far as possible, all light except that pro-
jected from the Light Source.

A Master Control Cabinet should be pro-
vided, where a number of scts are to be
used and no control board is already in-
stalled,

Such a Master Control Cabinet should
be designed to prevent false alarms and
tampering.

Receivers should be responsive only to
light very accurately “aimed,” so that they
cannot be operated by the beam from a
flashlight. o )

Sets should bhe made with coaxial cable
to avoid capacity effect.

All models should be available for cither
110 volt or 12 volt input.

Lamp in Light Source should be long-
burning (with a life of not less than 1,000
hours).

This article haa been prepared from data sup-
plied by courtesy of Warner Products.
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In some cases mirrors are used to reflect
the invisible light ray back and forth and
this method has been used for the protection
of banks, etc. With a great many of these
reflected rays in criss-cross formation, it is
practically impossible for an intruder or
saboteur to gain access to a building or
grounds. The moment the body of the in-
truder interrupts the invisible light ray, the
photo-cell is no longer affected by the ray
and the relay connccted with it closes an

-alarm or floodlight circuit, depending upon

the particular requirements of the plant
where it is installed.

Current Syooly
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Fig. 2
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The diagrams above show how the "invisible" light beam s put to work for the protection of War-time
plants. The visible light is filtered out and the non-visible rays continue on to the photo-cell unit,
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OHMITE

Resés

HERE is how you ean insure
the long trouble-free perform-
anee 50 necessary in replace-
ments today. Install time-proved
dependable Obmite parts—10 and
20 watt wirc-wound vitreous cn-
ameled Brown Devil Resistors, 10
watt adjusiable Dividohm Resistors,
R.F. Power Line Chokes and other
units available in many stock types
and sizes at your Jobber. They give
you the same high quality used in
defense industries and ‘in the armed
forces on land, at sea and in the air.
Write for free Catalog 18.

Send for Handy
Ohm’s Law
Calculator

Solves any Ohm's Law problem with one
setting of the slide. Requires no slide rule
knowledge. Size 4%4” x 9". Yours for only
10¢ to cover handling cost.
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You can easily build this 12-tube *“Custom” Super and have a recciver

that will give peak performance. Compare these feutures! 5 bands, covers
132 kc. to 42 mc., exceptional sensivity on all hands, 2atages I.F. 13 watts
undistorted power output. Kit includes Meissner Pictorial Wiring Dia-

gram, which grently simplifies the ussembly.

Completo kit less tubes

and speaker—without panel and cabinet, $114.75 liet. Kit, including
pauel and cabinct leas tubes and speaker $127.50 list.

7-Tube
SUTILITY?
Super Kits

Designed for exceptionsl 7-
tube performance. 4 models,
including setandard broad-
cast. broadcast and shore.
wavce, broadcast Police and
short-wave and broadcast,
Jong-wave and short-wave,
List prices $41.00 vo $51.00—
Stt:e Your Meissper distrib-
utor.

Send for new 1942 Catalog
listing a complcte line of
Kits from 1 tube to 13
tubes.

DEPT. RC.4

MT. CARMEL, ILL.
PRECISION-BUILT PRODUCTS

Big FM vs. AM
Fight

Blow by Biow

by ELYZABETH KELSEY

Technical Advisor
Zenith Radio Distributing Corp. ;

® ALREADY in the ring awaiting the big

battle is the present champion, for years
title-holder, A.M. (standard broadcasting).
Amplitude Modulation is the name given this
present type broadcasting system. The in-
telligence is superimposed on the high-fre-
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quency carrier wave of, say, 720 KC by
varying its height or amplitude.

Now entering the ring is our contender
for the championship, F.M. Frequency Mod-
ulation differs from A.M. in that the height
of the carrier wave remains constant while
intelligenice becomes part of the signal by
varying the carrier frequency.

The bell rings and the big battle of radio
is on. We bring it to you round by round,
blow by blow.

ROUND ONE

Fighting is hard and fast. There goes a
heavy blow for F.M. to AM.'s jaw. It’s
a terrific punch called pYNAMIC RANGE that
wins this round for I''M. By pyNamiC
RANGE we mean the variatign in sound in-
tensity from very soft notes to the great loud
climaxes. In A.M. this range is compressed
but in IF.M. the ratio of soft to loud pas-

RADIO-CRAFT

sages heard at the loudspeaker is relatively
the same as the original program. Here we
find another important factor in the realism
of F.M. reception.

ROUND TWO

Both fighters are in there hitting hard.
Bang! Looks like another one for F.M,
as A.M. weakens, unable to stand a right
to the body. The referee calls this one HIGR
FIDELITY, since F.M. gives us an over-all
frequency. response ranging from 20 to
15,000 cycles as compared to AM. from
about 100 to 5,000 cycles. We therefore will
get with F.M. ail the fundamental tones
as well as at least their third harmonics,
which are so necessary for true reproduc-
tion of musical instruments. The character
of every sound is maintained and heard as
never before in radio.

ROUND THREE

AM. is still putting up a good fight, but
F.M. is gaining. Here they come, right, left,
right, with F.A. going: strong. A. M. lands
on the ropes as F.M. lets him have a heavy
body blow—ELIMINATION OF CROSS TALK be-
tween stations. In A.M. interference is
caused if the unwanted signal is one per
cent of the desired signal, then one powerful
broadcasting station mixes with another and
can't be separated.

F.M. is another story. A ratio of 2to I
between the desired and undesired signal is
enough to climinate trouble, If two stations
of equal power are located in neighboring
cities, 100 miiles apart, and operate on the
same channel, interfercnce might occur
in a small territory about half way between
the two stations. Directional antenna should
solve this difficulty. A national network
of F.M. stations is consequently possible
without “cross talk” between them.

ROUND FOUR

Never before have we watched a fight
such as this, Every minute brings a new
surprise and A.M. may win this round if
he keeps his present pace. Each is meeting
the other blow for blow. Now F.M. gets
in a terrible punch. Looks as if A.M. can't
take it, as .M. delivers reception with No
FADING. IF.M. has been assigned to the short
wave band from 43 to 50 megacycles and
is quasi-optical in character. That is, the
radio wave behaves like light, which re-
stricts service area to about 100 miles ra-
dius, approximately the distance seen from
atop the antenna. This gives a constant
strong ficld strength, so the signal just can't
fade.

ROUND FIVE

F.M. docsn’t scem to be a bit worn but
is almost as fresh as when he stepped into
the ring. Joe Louis has nothing on this fel-
low. Look at those fists fly ! A. M. can’t seem
to get in a single good punch. Here they
come—Oh, what a beating A.M. is taking!
Zowie! It's a knockout! A.M. takes the
count, as F.M. lets him have MICROSTATIC
ReCEPTION. No more static in your radio.
Only the nature of F.M. transmission and
receiver circuit design can reduce static.
At the radio recciver noise is kept from be-
coming part. of the audio signal. Noise-free
reception can he obtained when the signal
strength is sufficient to operate the limiter
circuit of the receiver.

This ends a blow-by-blow description of
the most sensational fight in radio history.
Here are five strong arguments for F.M.
that can be understood by any radio buyer
and used by every radio salesman. Remem-
ber then—(1) Dynaemic Kange, (28 High
Fidelity, (3) No “Cross Talk,” (4) No
Fading, (5) “The Knockout Blow,"—Ab-
sence of Static.
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Gyps and Tips -
for Servicemen

E. M.

nate old cuss who always wants to be

different, but I think the article in

Readers Digest for August, entitled
“The Radio Repairman Will Gyp You if
You Don’t Watch Out,” is just the dose
of medicine the Radic Service Business
needed. I agree that it is a nasty dose, but
usually the worse the medicine tastes, the
more good it does the patient.

While I do not approve of such methods
as used by the Readers Digest, the article
will, T think, prove a blessing to the Radio
Servicing Business as I will try to show.
My opinion is that the percentage of shops
visited was far too low, as 304 shops out
of approximately 30,000 is just about 1%,
and for this typc of survey the percentage
of calls made should not have been less
than 5% of the cstimated 30,000 radio re-
pair shops in this country.

I WILL no doubt be classed as an obsti-

}
MR. GERNSBACK'S EDITORIAL

How will the Readers Digest article help
the Radio Service Business? Well, let's sce:
Mr. Gernsback in his editorial in the Sep-
tember issuc of Rapio-CrarT said in part:
“Let the buyer BEW ARE will now be the
waichword of cvery radio set owner, with
few exceptions.” 1f this proves to be true,
and it will to a great extent, then we of the
36% who are trying to conduct our business
on an honest basis and give the customers
an honest job at a price which will enable
us to earn a fair profit on our parts and
for our labor, will benefit materially as well
as’ financially from the article. Customers
are few that won't be agreeable to such a
price, as they realize that the Serviceman
expects and must receive fair compensation
for his work, or he will soon be out of
business. Of course we have now and al-
ways will have the “Chiseler,” who objects
to paying the list prices for parts, when he
happens to be in a position to buy them as
cheap as we can. Our answer to these fel-
lows is: “All right—you buy the parts you
weed, IF YOU KNOW WHAT ‘IS
NEEDED, and we will tnstall them for
you at our regular rates for such work.”

Let us suppose that the radio set owner
does BEWARE, then what happens? If
his set does go dead, he will (if he has read
the article in Readers Digest) promptly go
into a quandary as to which Serviceman to
call in for thc repairs. Let us assume that
Mr. John Customer has always heretofore
called in the Gyppo Radio Service, and since
he has read the article he does remember
now that they have repaired his set three
times. He does not know what was done, as
they always carried the set to the shop and
when it was returned, he paid the “bill”
(without asking what was done, nor did he
pay any particular attention to the bill, to
sce whether or not it showed what was
done). He does remember that at the time
he paid each bill he had thought that there
must have heen something terribly wrong
with the set, judging from the amount of
the bill. Anyway, the set was playing, so
Gyppo Radio Service must be good. They
have a large place down town with a big
front, so they must be doing a good busi-
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ness. He picks up the 'phone to call Gyppo
Radio Service. No, wait—he is calling a
friend of his, Joe Blank. He heard Joe say
just last week that he had missed an impor-
tant speech becausc his radio had gone out
just a few minutes before the spcech was
put on the air, but he had gotten it repaired
the next day in time for the news by his
favorite news commentator. Joe tells Mr.
Customer that he had called the Sguare Deal
Radio Scruice and that they had sent a serv-
iceman over promptly and that he found a
tube burncd out. A new tube was installed
and the set performed perfectly again. The
price? Oh, yes; the bill was $2.05. The serv-
iceman said the tube was $1.05 and that there
was a $1.00 service charge, but he checked
all the tubes 'and gave me some pointers on
how to tune iti those foreign stations on the
short wave bands—nevér did understand
how to tune that short twave stuff anyway,
but now I can get London just as easy as [
can the “locals.”

HOW A COMPETENT SERVICEMAN ACTS

Mr. Customer calls the Square Deal Radio
Service and a competent serviceman is soon
checking the set. Mr. Customer is smart,
though, he is not going to tell this service-
man that he has been calling in the Gyppo
Radio serviceman, he is going to sce what
this fellow will find. The serviceman is test-
ing the tubes now and has been putting some
of them back in the set, but.he has left two
of them out; now he puts another orie aside,

Gosh—he must be a GYP, that article in .

“R. D."” said they would take out your good
tubes and put in’old ones that have been
taken from some aqther radio. Oh, oh, he is
looking for sommething clse now. Wish I.knew

what he.is looking for—should have.called’

Gyppo Radio Service anyway. Now the
serviceman has finished his analysis, let's
see: Well, Mr. Customer, you have one tube
burned out, that is what stopped the set com-
pletely, but you also have two more tubes
that are too weak to give you the reception
you have a right to expect from your radio.
These three tubes are cheap, off-brand tubes
and the only good ones in your set are the
original tubes—they are a high quality tube.
I will replace the burned out tube, this will
make your sct play, and then I will replace
the two weak tubes with two good ones and
fet you be the judge as to whether you want
to buy them or not. The serviceman pulls a
tube out of a sealed carton (it is bound to
be new for he had to break the seal) and
places it in the set. It does play, but not like
it did when it was new, but just ahout as
good as it has since Gyppo Radio Service
repaired it the first time. The serviceman in-
stalls the other two tubes and the difference
is certainly noticeable. The set plays like it
used to—why, there is that station up around
600—been a long time since I heard that
one. The tone is much better, too—used to
have such a good tone when it was new.
Gosh, the dial is full of stations now—guess
P'll buy all three tubes anyway. The service-
man thanks Mr. Customer for his business
and solicits any future business he may have
and departs, but pauses at the door to remind
Mr. Customer that he had removed the pack-

1942

*SERVICING

SPRAYBERRY
RADIO TRAINING

includes

FULL EQUIPMENT

Experience Easily Acquired
at Home

You Do Practice-Giving
Experiments, Many Speeial
Features . . . . ALL Designed
to Helo You Make Fast Prooress
SPRAYBERRY Tralning staris
right at the beglnning of Ra-
6 . . . unfolds ench sublect
in n slm{:lmed. {oitical. undcrsiandabic style.
You easl t leprn_ Televislon, l-rcq;{f‘nq Modu-
Iatlon. STl\nl Tracinf. Mobile dle (Auto-
Tank). Avlation Radio. Eicctronies, Facsimite
Radlo, Rndlo Sct Repalt and  Installation
work.
Training Prepares You for o Buslness of
Your Own . . . Or Good Radio Jobs
t Excellent Pay

W the man w
My ‘Tralning is desiRned to K
ulck nccess to these opporLunities.
YBERRY Mc¢thods arc_ thorough
and practicnl, Your Trainin® wlill not
interfere wlih your present work. No
previous expericuece {8 needed.
You Gat Professional Test Equioment
Plus Complete Radio Set
Paruc Eiven (c;cmlhlnls
[ ompicte Recelver)
mmdod hoclc’x‘r.lldlﬁct mwn!-’nlng informn-
tive experiments with your own hands.
u are supplied a modern
Earn 'While You Learn
My BUSINESS BUILDERS show ¥ou
how toJ)ut your cquipment. to actual use
in handling moncy-making Rndio Serv-
jce JoLs shortly after you
begln: Tralning
THE SPRAYBERRY
COURSE IS SOLD UNDER [
MONEY BACK AGREEMENT

SPRAYBERRY ACAOEMY OF RADIQ
$30D, Unioersies P race St w

n, niversity ace, .
Washington, 0, . i

]

L}

L3

Please rush my FREE { MAKE s
MONEY I EAnTS. copy o HOW TO M
L ]

Performance ,

peal . . Value . .
sationally Priced at $19.65, am
Dealer Net Price

Hers Is an AC-DC Volt-Ohm-Milllammeter with
all the ranges you want . . . easily readabls on
the far@e 7” instrument with extra-long €7 scale.
in o new up-to-the-minute three-tons case. DC
Volts 0-10.50-250-500-1000 at 5000 Ohms per volt
DC: 1000 ohms per volt AC. AC Voits 0.10-50-
250-1000 at 400 ohms per volt: DC Ma. 0-(-10-100;
Resistance ranges: 0-1500 Low Dhms; 0-150.000
Ohms and 0-7.5 and 0-15 Megohms. Maroon case
with red and sflver panel, attached handic.

Dealer Not Prico, $19.65
For Catalog Write—Section 316 Coflege Drive

§ READRITE METER WORKS, Bluffton, Ohio
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BOOST

LOWEST PRICES...
FASTER DELIVERY af|

RADOLEK

LARGEST STOCK OF
EVERYTHING IN RADIO

td

Thousands of progressive serv-
jcemen rely on Radolek for
their complete requirements of
Tephir materials. Radolek. has
in stock for prompt delivery
replacement parts to repair any
radio—every type of tube.trans-
former, speaker, condenser. vol-
ume control. resistor. auto radio
accessory, ctc. Everything you
need at lowest prices. You get
what you want when you want
jit—Radolek understands service
problems—gets your order to
you in double-quick time. Buy-
ing from Radolek means
Grenter Valucs, Better Service
and More Profits. The big new
Radolek Radio Service Guide is
yours FREE for the asking.
Send for your copy todayl

-RADOLEK P.A. SYSTEMS
FOR EVERY REQUIREMENT

Thousands of successful Radolek
P.A. installations are Pproof of
quality, superior design and top
performance. Complete systems
{for permanent. portable or mobile
use—wide choice of microphones.
speakers and related equipment.
Radolek P.A. Systems give you
more for your money in Perform-
ance, Styling, Dependahility and
Reserve Power, Select the P.A.
apparatus you need from Rad-
olek’s big new FREE catalog.

RADOLEK REPAIR SERVICE

Let Radolek repalr your damaged or
burmed out transformers, cofls, sheakers,
test equipment, etc. Many items ¢annot
now be replaced and thercfore repairing
is the only altcrnative, Trained crafta-
men. using precislon teols and factory
methods, assure perfect jobs equal to

new. Write for

prices or hetter
still, send §n any
article 10 be re- |
paired Tt will be §
handled promptly.

SEND FOR NEW FREE
RADIO SERVICE GUIDE

RADOLEK CO., Dept. C-65
601 W. Randoiph SL, Chicago, III.

Address |
O DEATER

D %l‘nvu‘F\f,\\! 0O SOUND ENG.

SAVE AT RADOLEK
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ing and shipping bolts from the radio, so
that the chassis could floa: freely on the

‘rubber cushions—they should have been re-

moved when the set was sold and installed.

Mr. -Customer goes back to his radio and
while enjoying a fine orchestra from a sta-
tion he hasn’t heard in a long time, his
thoughts run something like this: RE-
PAIRED THREE TIMES BY GYPPO
RADIQO SERVICE, THREE BAD
TUBES IN THE SET AND THESE
AN "OFF-BRAND” TYPE, AND THE
SHIPPING BOLTS AND PACKING
HAD NOT BEEN REMOVED FROM
THE SET. SURELY TWELVE OR
FOURTEEN DOLLARS IS A BIG
PRICE TO PAY FOR THREE GYP
TUBES.

Mr. Customer gets the 'phone directory
and puts a heavy ink line through the listing
of the Gyppo Radio Service, but he under-
scores the listing of the Square Deal Radio
Service.

"WORD-OF-MOUTH" ADVERTISING

I have a friend who works for a concern
that operates "“juke boxes” in this territory
(yes, we do their amplifier work), and re-
cently this friend mentioned a radio belong-
ing to a man that had onc of their juke
boxes in his establishment, located some 67
miles from miy shop. This man had a Silver-
tone Model 4786, which had stopped playing,
and he had asked a serviceman in his home
town to check the radio and sec how much
it would cost to repair the set. The home
town serviceman made a check of the set
and made a price of $8.75 for repairs. Due
to the fact that this set was located 67 miles
from our shop, I didn’t-even suggest that
the set be sent to us for repairs—just passed
it off with a shrug of the shoulders and a

 mumbled Uh,-uh! For $8.75 we could re-

build the radio (don’t think I meant that,
however). My friend makes weekly trips
to this town so what happens the next week,
but here he comes lugging the set in to our
shop for repair. A complete check of the
set and tubes was made, and now get this!
One, just one, of the two 003 mfd. con-
densers used as bypass condensers from the
output stages (this set has two output tubes)
was broken down. We replaced this con-
denser with one of the same capacity but
with a working voltage of 1000 velts and
the set performed perfectly. Then as a pre-
caution we replaced the other condenser with
one of 1000 W.V,, instead of the 600 volt
as originally used. A couple of dial lights
were replaced and a charge of $3.00 was
made. You may say that this was too small
a charge to make, but consider that I did
not have the expense of pickup and delivery;
here is the real ace-in-the-hole. This set
was brought to us threc weeks ago, and
since then our friend has brought in three
more sets for repairs from this same town,
The net profit on the job was $8.15 or just
60c less than the price the home-town sery-
iceman wanted to repair the first set. I will
leave it to you, readers, whether or not the
first serviceman (the home-town man) who
wanted $8.75 for a $3.00 joh and lost that
one and three others. is the winner or we,
who made a reasonable charge for parts and
labor, is on top. We feel that we will have
many more such jobs literally “dumped in
our lap” from this town, and all because
we satisfied our first customer and he has
been telling his friends about us. Also. you
can—without any stretch of the imagination
—see what will happen to the home-town
serviceman.

My advice to the servicemen who are in
the 36% class is to keep on giving honest
service! Build up a lot of CUSTOMER
CONFIDENCE and you will soon find that
the GYP has. gypped himself right out of

RADIO-CRAFT

the business and has gone hunting for
greener pastures

DON'TS FOR SERVICEMEN

DON'T take iri an old,  obsolete receiver
and expect to “show your stuff”’ by mod-
ernizing it. It just can’t be done and bring
vou anything except a headache and a loss
of time and money, in spite of the many -
articles that have been written to the con-
trary.

DON'T be afraid to tell your customer
that his set is not worth the cost of repairs
(if this is the case). He will thank you if
vou take the time to explain to him that
cven though you could make the set work
fairly well for a while, it would still be a
source of much trouble and dissatisfaction
to him. He knows that the darn thing wilil
wear out some time!

DON’'T—except in rare cases—try to im-
prove the operation of the set by making
changes in it. The manufacturer knows more
about designing and building his sets than
you do. This does not mean that you should
not use a condenser of 600. volts where a
400 volt type was originally used, but stay
pretty close to the original capacity. Follow
resistance and condenser values and capaci-
ties closely when making replacements.
Don’t use a 250,000 olim volume control, if
the original was one of 500,000 ohms—and
watch the taper curves. If you don't have
the part on hand, then explain this to the
customer, and suggest to him that in mak-
ing the replacement the original must be
followed closely or the operation of the sct
will be affected. You will get the job for
all owners want their scts repaired so the
performance will be as good as when new,
and it is easy t6 show them why you want
to make the correct replacement.*

DON'T waste your time and customer’s
money on the ultra midgets. Perhaps a tube
replacement will be in- line, but don't go
any further. Did you ever try to get a so-
called dollar watch repaired at a reputable
jeweler's? Try it some time.

DON'T move conscle cabinets from the
customer’s home. They will get scratched
no matter how careful you are, and you have
to remove the “innards” anyway to make
the repairs. Remove all units necessary for
the operation of the set,-and take this oppor-
tunity to show your customer what is under-
neath the chassis and explain the differcnt
parts to him, and that a failure of any one
of the parts will either stop the set com-
pletely or affect the performance. He will
not see anything but a conglomerated mess
anyway, but he will think you are a wizard
if you can fix the darn thing. Educate your
customer—help him to understand his radio
as well as he does his car, and you will win
his respect and confidence.

DON'T make repairs in the customer's
home except in cases of burned out or de-
fective tubes, loosc socket or aerial and
ground connections, etc., as-it gives the cus-
tomer a chance to ask you what the heck
the $2.00 service charge is for; and that
should e your minimum if any parts have
to be replaced, and_the parts should be billed
extra and at the regular list price. This is
no! gypping your customer. It is just plain
common sense as you can soon find out if
you stop long enough to figure what it costs
you to make the repairs.

Last—but not least—ALWAYS RE-
TURN THE OLD PARTS TAKEN
FROM THE CUSTOMER'S RADIO,
including tubes. Insist that he take them and
dispose of them in any way that he sces fit
as they are no good to you, not even as
“junk”! At this time it is a good idea to
salvage all aluminum. and give it to the
customer, so he can do his bit to help QUR

National Defense Program.
APRIL, 1942
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The photos show the
busy radio repair shop
operated by Charles Dea.
son, San Antonio, Texas.
The novel idea conceived
by the operator of this
service station to boost
Auto Radio Sales and
Service was to erect the
si n shown in one of the

otos. People auto-
mahcally feal an urge to
drive in and have their
auto set <checked or

serviced.

“"AUTO RADIO” SALES
AND SERVICE BOOSTER

pair service, plus “home” set repair

work, has brought a fine volume of

business and profit to Charles Decason,
owner of Decason Radio Service of San
Antonio, Texas.

Deason handles the automobile radio in-
stallations and repairs of twenty-seven car
dealers in San Antonio, and this arrange-
ment works out very well. “Used car”
dealers cspecially send a lot of work to
Deason.

1f an automobile customer wants a radio
in hjs car, the dealer sends him to Dcason
to pick out the set he wants in his car, and
have it installed. Deason bills the dcaler
for the entire job, giving him a discount
on the radio. and charging the customer
$3.50 for the installation. Most other deal-
ers charge less than this, so at 83.50 Dea-
son makes a good profit.

Deason also guarantees' his installations
for .90 days, and eventually gets a Tot of
service work from -auto radio customers
after. the 90 day “frec” period. He has
two servicemen who can handle both anto
radio and home set work.

“We handle about 400 anio scrvice calls
a month,” states Deason. “This, of course,

B COMBINATION of “auto” radio re-

MARTIN FRANCIS

includes factory installed jobs and service,
onn which the minimum is usually $1. 75
where we remove the set. On other aufo
sets our minimum charge is $3.25.”

This dealer has his shop so arranged that
customers can drive their cars either into
the shop, or onto a special canopied space
behind the shop. This feature brings in
many auto radio customers whenever they
have set trouble.

In addition, this dealer also has a special
waiting room for auto set owners in his
service  department. This waiting room is
well arranged, with hoth scw and used
home radio sets placed about, a few chairs,
a settec, magazines, newspapers, etc. The
car owner who wants to watt while his set
is being repaired can sit here and read,
smoke, or listen to the radio.

“This featurc has helped me a great deal,”
says Deason, “for naturally a car owner
doesn’t want to sit in his car while the set
is being repaired. The special waiting room
appeals to him. He often tells his friends
about our service shop arrangement, etc,
and thus we get more business.”

Deason visits all car dealers uf the city
regularly to maintain contacts with them,
and add new names to his “service list”.

Originally he did not have such a difficult
time to convince them that it would pay
them to co-operate with him on ‘the'auie
radioc sales and service setup, for. the ar-
rangement gave tliem- a profit on the sale
of new sets and relieved, the dealers of the
scrvice problem,

“The thing I like about it is, that not
only do we obtain a good volume of busi-
ness at a profit from this setup,”’ states ;
Deason, “but we have -also developed” the
reputation of heing leaders in auto redio
sales and service. All these auto dealers
plug for our shop on service, and this means
agreat deal, especially when you have a
servncc demrtmcnt with more than one
man.”

Deason also points out that once he satis-
fied an automobile radio set customer on
sales and service, the chances are that the
man will give him an order eventually to
repair a radio set at his home, and he will
sometimes be able to sell new sets to such
custommers. i

“We can trace many ncw console set
sales to our automobile radio service cus-
tomers,” says Deason. “The man who owns’
a car with a radio in it, can usually afford
to buy a new set for his home.”

Can YOU Answer these Radio Questions?

1. Name two advantages of FM for miilitary use. (See page 456)

2. How many stages of amplification should an airplane detector
have and what 1ype of amplifier circuit would you use?

(See page 458)

3. What five grades of radio technicians are open for Govern-
ment service and what are the salaries? (See page 460)

4. What are some of the problems met with in servicing radio

in small institutions? (See page 462)

5. How is “Dark.Light” nsed to guard war plants? (See page 470)

6. Name two reasons for interference in proper reception on

Auto Radie receivers. (See page 476)

7. For FM reception what are some of the factors to watch out
for when installing the doublet antenna? -

RADIO-CRAFT for APRIL,

10. What is the “Mirrophone”

page 484)

9, In Home Recording how is a
output circuit? (See page 482)

8. What is the “Vocoder”? (See page 480)

“crystal cutter” coupled to the.

and how does it work? (See

11. What are two important things to watch out for in choosing
a “P.A. system? (See page 486)

12. How would you attempt to calibrate an audio frequency

page 499)

"(See page 478)
1942

oscillator? (Sece page 496)

13. How can a “Magic Eye” tube be used as a voltmeter? (See

14. Why is. it important to keep the coils in a Transceiver well
away from the metal cabinet walls? (See page 502)
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Eliminating Ignition-System Interference

with AUTO RADIO RECEPTION

ALFRED A. GHIRARDI, B.S., E.E.

HE rontine installation practices de-
Tscribcd clsewhere in this handbook are
usually sufficient in most cars (especial-
ly the newer models of the past few
years)—but many are encountered in which
additional steps must be taken before igni-
tion interference and other disturbances

Berne Convention,

[ Reprinted from new 2nd revised edition of
the RADIO Trouble
Copyright, 1941, Radio & Technical Publish-
ing Co. Copyright in Canada and Great Brit-
ain, and all countries

by Radio & Technical

Publishing Co. All rights reserved.

If generator interference is not eliminated
when the usual by-pass condenser is in-
stalled, it may be cleared up by cleaning the
commutator and reseating the brushes.

When extra clectrical accessories are in-
stalled on a car, additional by-pass con-
densers may be required to eliminate inter-

Shootcrs Handbook.

subacribing to the

are eliminated entirely. This is especially
true among the older models of cars. Such
“persistent” interference is due to conditions peculiar to the par-
ticular model of car, or cven to the particular individual car—
quite often making cach job of this kind an individual problem.
Since the causes which may be responsible for these conditions
are so varied, a great many hours of fruitless trouble-shooting
may often be spent before the exact cause of the trouble, and
its remedy, arc found. For this reason, the mfornmt;on gan}Cd
by a considerable amount of experience in auto-radio installation
work- has been assembled here to assist service men—to save
their time when attempting to remedy such stubborn cases of igni-
tion system interference. The remedies are tabulated under the
headings of the various commercial car names. These names are
arranged in alphabetical order. ) .
In cach ‘case it is assumed, of course, that the noise persists
after the standard suppressor cquipment, “grounding,” etc., as
directed in the chart in Section 10 of this handbook, has already
been installed on the car and the recciver is sccurely bolted in
place and connected properly. In those cases in which the use 'of
spark-plug and distributor suppressors actually increases the noise
level, the fact is stated; otherwise it is understood that the
standard spark-plug and distributor suppressors are recommended
to be installed.

INTERMITTENT INTERFERENCE IN CARS OF COMPOSITE
BODY CONSTRUCTION

Intermittent interference may often be encountered in the older
model cars of composite body construction (wood and metal),
and is seldom in perfect timing with the firing of the spark plugs.
It may easily be recognized by its erratic “popping” and
“crackhing.”

If this interference is due to an r-f voltage produced by the
Tnterference building up in poorly-grounded sections of the metal
car body, and then discharging at irregular intervals, it will be
necessary to sccure better grounds on the particular body sections
affected. The particular parts to ground will be specified here
for each car model. In some extremic cases, it is even well to
secure better grounding of the car body to the chassis by flexible
honds.

IMPORTANCE OF GOOD "GROUNDS"

Too much cannot be said about the importance of good
“grounds” if ignition interference is to be eliminated. Experience
shows that many cases of “persistent” ignition interference can
be cleared up effectively and permancently by doing nothing more
than improving the ground connections at the following points:

(1) Receiver mounting bolts.

(2) Dome-light filter grounded to the cowl—rnot to the in-
Strument panel.

(3) Grounding rear cdges of the hood wihen using roof
aerial.

(4) Ground the steering cohwomn, if necessary, cspecially in
Chrysler cars and in cars where the distributor suppressor
is omitted.

When “grounding” bonds are installed, all paint should be re-
moved thoroughly, and the connections should be clean and tight.
Otherwise the hond will be ineffective, and may even result in a
source of noise itsclf if it should happen to make poor or inter-
mittent contact. i

OBTAINING MORE EFFECTIVE BY-PASSING

It is also exceedingly important that all by-passing condensers
make good connections. When they are mounted on a bracket or
under bolts which are covered with paint or grease, the bracket or
bolt should first be carefully cleaned so that the condenser will have
a bright, clean contact with the metal. All leads should be kept as
short and straight as possible to reduce their inductance. If these
precautions are not obscrved, the condenser may not be effective in
by-passing undesirable r-f disturbances.
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ference they produce. Thus, if an electric

clock has been installed, a condenser con-
nected to the battery lead at the clock, and grounded to the instru-
ment board will clear up the trouble, ctc.

WHEEL STATIC, AND WHEEL-STATIC COLLECTORS

Wheel static sounds somewhat like continuous heavy atmosphere
static. When the car gets rolling its intensity does not vary
appreciably with car speed, but it dies down noticeably when car
15 allowed to coast and gradually reduce its speed to a stop.
Wheel static is usually strong on a cold day, and practically
disappears in wet or damp weather. Tt is also strougest on dry
concrete or asphalt pavements and hardly noticeable on gravel
or dirt roads. Wheel static may be eliminated by installing
wheel-static collectors in the front wheels\ They serve to main-
ta.ml continuous electrical contact between the wheel and the
axel.

There are various types of wheel-static collectors, and the
manufacturer’s recommendations for the type to be used should
be followed. However, regardless of the type being used, all dirt,
scale and grease should be cleaned from the contact surfaces to
assure a good ground connection.

BRAKE STATIC

Worn or uneven brake linings having high spots which come into
contact periodically with the brake drum while the car wheels
are rotating cause a form of static which is heard as a series of
clicks. The frequency of thesc clicks depends upon the speed
of the car. Brake static can often be eliminated by proper ad-
justment of the brake bands, but in most cases, installation of
new brake lining is the only effective remedy.

INDIVIDUAL CARS PRESENT SPECIAL PROBLEMS:

It must not be supposed that every car of the same make and
model will require the same treatment in every case. For example,
poor bonding between certain of the metal parts of one particular
car (because of paint between the bolted or riveted surfaces, loose
bolts or rivets, etc.) may cause excessive noise interference in
that car. Since this may be an exceptional case, it cannot be ex-
pected that all cars of that particular make and mode! will have
the same resistance hetween different parts of the body and
chassis, and be troubled by the same interference. For this and
other similar reasons, it is sometimes found that the treatment that
succeeded in minimizing the noise in one car cannot always be
relied upon to produce exactly the same results in another similar
car. However, in most cascs, the troubles and their remedies are
sirrllilnr, so the information which follows should prove of great
value.

ALL DATA COMPILED AS RESULT OF EXPERIENCE

All of the remedics specified here have actually been employed
on hundreds of cars, and represent the findings of both the
author and many auto-radio specialists. In the cases of those
cars which are not listed, the reader is to assume that no
special characteristic troubles will arise, and that the standard
interference climination procedure outlined in the Chart in
Section 10 of this book will suffice to minimize all interference.

It is wise to try onc of the suggested remedies at a time,
and note the effect in each case, as often a single change is
all that is necessary to minimize the noise, even though there
is more than onec suggestion for each make of car.

AUBURN
General: On almost all Auburn cars it may be necessary to
shield the high-tension lead from the ignition coil to the dis-
tributor, bonding the shield to the lock cable. It is also necessary
to bond and ground all control rods entering the car from the
engine compartment, and to ground all metal floor plates.
(Confinued on page 501)
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Ever hear of the

shark!

repair men are saps!”
Cushman P. Jones dusted the
ash from his cigar with a stubby
forefinger and motioned our Investigator
to a seat. “When vou ask me if I've ever
gypped a Radio serviceman, I have to
laugh . . . . because I'll admit that I've
gypped them plenty, and. its just about the
casiest thing I ever did!”

Chuckling gleefully, " Jones nodded to-
ward the ancient Flajest:c in the corner of
the {iving room.

It was Monday noon in Bush Creek,
Texas, and although she’d been working
overtime, Hettie Snyder, one -of the 50 In-
vestigators turned locse by our organiza-
tion, “Suffering Servicemen of Skobosh,”
was still going strong.

We had given her her orders. “Contact
80 Radio set owners per day. Ask them if
they've cver gypped a Radio serviceman,
and note their replies. Contact 50 per day
5 . or else, back you go . to the
psychopathic ward!”

We counted ourselves fortunate in se-
curing the services of Miss Snyder. She
came highly recommended by the resident
alienist at the Neurotic Infirmary. “At
times,” he told us, ‘“she actually evinces a
spark of intelligence. Momentarily, one
might say. she gives the illusion of being
almost normal.”

Certain /iterary periodicals had recently
conducted an investigation tending to show
that the Radio serviceman gypped the Radio
set owncer. Being somewhat dubious of these
results, -we decided to get to the bottom of
the matter. There are two sides to every
question.

"GYP" NO. )

Still chuckling, Jones continued. “I've
had that old squawk-box in the corner for
14 years, come next June . . .. but precious
little I've spent on it. Why? Because Radio
servicemen are such saps. Whenever “old
ironsides” quit, I'd jerk the tubes outta her
and take ‘em to a Radio Shop.

“They tested 'em free. I'd find out which
tubes were bad and either buy 'em wholesale
through my brother whao runs a meat shop,
or order 'em from an out-of-town gyp house.
If somecthing serious was wrong, ? got a
“frec estimate” from a serviceman, found
out what parts were bad and got 'em whole-
sale. I got the kid around the corner to put
‘em in for an ice-cream soda. .., ."”

“CONFIDENTIALLY ... . Radio

“But,” interrupted our Miss Snyder,
“suppose something really difficult was
wrong . . . . something that gh'e new parts

the kid put in didnt fix. . . ?

“Right!” Jones nodded his head. “I had
a way around that, too. I'd scar up the
cabinet and knock a couple of dents in the
chassis. Then I'd send it to a Radio Shop
and tell ’em to give it the works. When
they'd deliver it hack, I'd raise merry hell
about the scars and the dents.

“I'd threaten to sue the serviceman for
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Watch Out! Mr. Serviceman!

Or Set-Owner

Will GYP You!

E. H. LEFTWICH

damaging my calinet and chassis. In every
case he'd compromise by tearing up his bill
and calling it square. . . "

“But didn’t they finally get onto you?”

“Nope. I'd call different ones each time.
The town is full of 'em. A sucker may be
born every minute, but there are three
Radio servicemen born to every other
sucker ¥

With {few exceptions, Radio owners
everywhere, told our Investigators the same
story. Were there no Radio set owners who
didw’t gyp the serviceman? We wondered.

QOur 50 competent Investigators, scattered
throughout the country, contacted 15,000
Radio owners during a week’s survey.

The results were amazing, even to us!

Exactly 92.77% of the Radio owners had
gypped the Radio serviceman at least five
times during the past three ycars. 61.47%
of Radio owners made a practice of gypping
some of the servicemen some of the time,
while 54.49% gypped all the servicemen all
of the time.

The different “lines” these Radio owners
used on unsuspecting Radio servicemen
were unique,

worked since you

The set never
fixed it....7%!

Without question, the favorite “line” was,
“Yon fixed this radio — years ago, and 1t
never has worked right, since.”

WATCH OUT FOR THE LADY "GYPPER"

A Tlittle old lady, contacted by our Mr.

Horace J. Mutz of Petersburg Psychopathic
Palladium, was truly representative of this
group. Finally convincing hér that he was
not a Gas Company collector, Mr. Mutz
routed the old girl out of her hall-bedroom
and stated his business. She owned a Blasta
Midget.
"I allus takes it to a diff’runt place when
1t quits,” she confessed. “I say, ‘Lissen you
. ... many years ago, you fixed this radio
and you done a bum job. It ain't never
played right, since!” An’ if they ast me why
I never complained sooner, I jist tells ’em
I been sick . ... see? I allus gets the work
done free.”

Not onty did the majority of Radio own-
ers readily admit that they gypped the

Radio . serviceman, but actually seemed
proud of the fact!
1942

One of our crew went into a Radio shop
to get a “freec estimate” on repairing. his
Auto radio. (Confidentially . . . . he had
an uncle who ran a grocery store and could
get the parts wholesale.) In this shop out
in Ishbinuni, Iowa, the proprictor was a
revelation and if we may say so, an excep-
tion to the rule. He was a jump ahead of
his chiseling customers.

On his wall, there was a large sign read-
ing. “Dow't tell me . .. . let me guess. |
fired your Radio a long Hme ago . .. . and
it hasw’t beew right since!”

EVEN THE SHERIFF LIKES TO "GYP"

Then there was the retired Deputy
Sheriff out in La Conchita, South Dakota,
who deplored the passing of “frece home
demonstrations.”

“Back in 1929,” he told our Mr. Michael
O'Levy  (of South Platt Home for
Morons) “Dealers would send Radios out
on trial ‘demonstrations” Why, I had 16
different radios sent out. I got free music
for nearly five years. ...

Mr. O’Levy’s leering grin had vanished.
Here, he figured was the prize dead-beat of
our Investigation. He cught to get a bonus
out of this. (He didn’t.) His eyes popped
in their sockets. The cigarette-butt he had
found on the lawn burned his lower lip. He
was all ears.

“And then,” he muttered, “then .. .. what
did you do?"” )

“What could 1 do?" asked the Sheriff.
“There was nothing left for me to do but
to make a five dollar down payment on one
of the darn things.” He laid a heavy hand
on an antique arm-chair model Radio.
“This is it . . . . and would you believe it,
that five bucks and one or two payments
of three bucks cach every year has kept
me in music?”

"NO ?P’

“Yeah. You see, every time they sent out
to collect, I'd complain about the static or
something and tell the man I wouldn't
make a payment until they got the set right.
Every time a payment came due I'd kick
again, and nearly drove the servicemen
crazy when they came out to see about the
set. I hope to get it paid for by 1950.”

Qur survey, then, brings to light the
other side of the question and shows that
most Radio set owners gyp the serviceman.
There are those Radio set owners who sin-
cerely mean to do right by the serviceman,
but sadly the temptation is great, even for
these to do a bit of gypping. If these people
will think back, the majority wiil undoubt-
edly recall instances where they have com-
plained, “it hasn't. been right since yon
fixed it — years ago.” To these, we say,
“if it wasn't right . . . . you know darn
well you'd have made a legitimate kick right
away. Further, you wouldn’t have brought
the set back to us again after so long a
time, if the job zwasn’t right, unless you
planned to get something for nothing, or
speaking frankly to ‘gyp the serviceman.'”

(And now, please excuse your writer. I
see “Doc” coming to take me back to my
ward.)
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ANTENNA AND GROUND

OR reception of nearby or local stations, a

length of wire five to ten feet long will gen-

erally be found to provide a satisfactory an-
tenna. This wire is to be connected to either
terminal marked “D” on the antenna-ground
terminal strip (D-G-D) on the back of the
chassis. When this antenna arrangement is used,
the OTHER “D" terminal must be connected by
a short piece of bare wire to the terminal marked
“G". An ordinary broadcast type of antenna may
also be used with good results if connected as
just described for the short antenna.

For more distant reception or where the signal
strength is low, as in buildings of steel con-
struction, a ‘“‘doublet” or *dipole” antenna will
Rive much better results. This is particularly true
in locations where difficulty is experienced with
automobile ignition interference. Such a doublet
may consist of two lengths of wire, placed end
to end, in a straight line. Each wire should be
five feet long and the two wires held together at
their near ends by a short insulator. The outer
ends of the two wires must be supported by in-
sulators which may be fastened to poles suspend-
ed between convenient supporting points. A
twisted pair (lamp-cord or equivalent) lead-in
is used with this antenna. One wire of the lead-
in is soldered to cach of the doublet wires at the
inner ends. This lead-in should be carried as
directly as possible to the receptor and EACH
wire connected to its own “D” terminal. When a
dipole is uzed “D” and “G" are NOT to be con-
nected torether as previcusly described.

The ‘‘doublet” antenna should be placed as
high and as far from surrounding objects as
possible. In order to facilitate placing it high
and in the clear, it may be made of metal rdds
instead of wire. The assembly may then be
mounted on a high wooden pole.

On the very high frequencies employed in Fre-
quency Modulation transmission, directional
effects arc frequently noticed in the installation
of antennu systems. The best reception is usually
obtained when the “doublet’ antenna is parallel
to the transmitting antenna. Thus. if the trans-
mitting antenna is vertical, a vertical “doublet™
will provide the best reception, while a hori-
zontal receiving antenna will give the best re-
sults when the transmitting antenna is horizontal.
For this reason, since it is obviously impossible
for the set owner to check the antenna arrange-
ment of the transmitters he may desire to re-
ceive, a recciving antenna with a 45-degree slope
should provide fairly satisfactory results under
all conditions.

Although this receptor will operate well with-
out a ground connection, the use of such a con-
nectipn i3 desirable since it will often help to
reduce noise pick-up, even though the Frequency
Modulation system is much less susceptible to
noise than the Amplitude Modulated system in
general broadeast use. A good ground connection
may be obtained by connecting a wire to a con-
venient water pipe, radiator or a rod driven into
the ground, using a suitable clamp to make a
Rood electrical connection to the rod or pipe,
This “ground” wire is then to be connected to
the terminal marked *G* at the back of the
chassis. .

Very weak signals do not operate the “Limiter"
in the Receptor and consequently may be accom-
panied by considerable hiss.

TUBES

The type and position of each tube is given on
the license label in the back of the receptor.

POWER SUPPLY

CAUTION—This receptor must be operated on
a 106-1256 volt. 50 or 60 cvcle AC supply only.
Do not insert the power cord into the receptacle
unless all the tubes are in their proper sgckets
and the chassis housed in the cabinet.

The power cdrd may be inserted in the line

Meissner Frequency
MODEL 9-1047A

Modulation Receptor

8 TUBE AC - 50 1o 60 Cycles - 41.2 TO 50.4 MC

INSTALLING THE RECEPTOR

receptacle in cither one of two ways, but n re-
versal should be tried for any possible hum re-
duction during reception.

CONNECTIONS TO AN A.C. RECEIVER
Although the Receptor will operate with any

radio receiver, large or small, that has terminals

for o phonograph pick-up, the audio quality in-

herent in the Frequency Modulation System will *

be more apparent when it is used with a regular
type radio receiver having a large speaker and
baffle as well as a good cudio amplifier. The
shielded, cloth-covéred lead from the Reccptor
carries the audio output of the unit and is to be
connected to the phonograph input terminals of
the receiver. "

Various input arrangements to the audio am-
plifier will be encountered in radios of different
manufacture, such as jacks of various types,
terminal strips and binding posts. The dealer
will be able to supply an appropriate plug to
make connections with the jack on your set.
For instance, if the radio with. which it is to be
used is provided with a phonograph *‘jack” the
corresponding type “plug” should be connected
to the shielded lead, the outside metal shielding
being connected to the frame of the plug and
the inside insulated wire being conneccted to the
high-potential (tip) side of the plug. With the
Receptor placed conveniently close to the re-
ceiver, the phonograph plug may be inserted and
the Receptor is ready for use. When terminal
strips or binding posts arc used the shiclded lead
from the Receptor connects directly to these
points without additional parts. In all cases, the
outside shiclding connects to the terminal which
connects directly (or through a coupling con-
denser) to the chassis.

If the recciver has no “Phono” or ‘'Television
Sound” terminals the ndditional switch and
terminals can easily be installed.

CONNECTIONS TO AN AC-DC RECEIVER

This Receptor is not recommended for use
with any AC-DC recciver, because of the hazards
to safety involved in connecting this unit to an
AC-DC set having its chassis connected to the
power line, and because of almost insurmount-
able hum troubles on scts having the chassis in-
sulated from the power linec.

ALIGNMENT

Alignment of the Recceptor may be accom-
plished by use of the cquipment usually used
in alignment of All-Wave receivers. Neither a
Frequency Modulated oscillator nor a Cathode
Ray oscilloscope is necessary.

DISCRIMINATOR ALIGNMENT

Connect the audio output leads of the Receptor
to any convenient audic amplifier or “Phono”
plug of any recciver, and conncct on output
meter (having a low range of 1 to 5 Volts)
across  the voice coil of the speaker. Tem-
porarily incresse the gain of the 6SJ7 limiter
tube by shunting a 2,000-chm resistor across the
resistor through which “B"” voltage is subblied
to the red wire of the discriminator transformer,
No. 01860. Apply a 4.8-me. signal to the grid of

the limiter tube through a .05-mfd coupling
condenser.

When a Frequency Modulated signal is used
for aligning the Discriminator, the adjustment
is made for maximum output in much the same
manner as the conventional alignment of a
456-KC. {AM} I-F transformer on an AM. signal,
but if only an AM. generator is available for
alignment the Discriminator, the Drimary is
aligned for maximum output and the secondary
for balance or zero output, since one of the
functions of the Discriminator is to eliminate
amplitude modulated signals.

In tuning the secondary of the discriminator
there are three places of minimum response; (1
out of resonance with the condenser too tight, (2
CORRECT, and (3) out of resonance, with the
condenser too loose. The proper minimum has
the characteristic that the sigZnnl rises very
rapidly ans the trimmer is turned IN EITHER
DIRECTION. The other two minima mentioned
above DQ NOT have this characteristic and are
incorrect. The trimmer farthest from the 6SJ7
tube tunes the secondary of the discriminator
and by slowly rotating this trimmer the point
of minimum audio response will be found and
will indicate correct alignment of this trimmer.
Now MISTUNE this trimmer as little as pos-
sible but enough to hear a signal! and to obtain
an output meter indication with which to align
the primary trimmer for MAXIMUM response.
Leaving the seécondary trimmer mistuned, to
assist in the I-F alignment, move the signal
input to the grid of the second 6SK7 I.F ampli-
fier tube, and align this stage, alwgys reducing
input as sensitivity incrcases so a8 to remain
below the level at which the ‘“Limiter’” works.
Unless this precaution is observed, the resonance
indication is broadened. In the same way align
the remaining I-F transformers finishing with
the signal applied to the 6SA7 grid. The SEC-
ONDARY of the discriminator may now be re-
tuned to minimum response and the 2000.-chm
shunt resistor removed, completing the I-F
alignment.

R.F. ALIGNMENT
For reasons of stability, the oscillator in the
Receptor operates on the low side of the R-F
signal. Because of the high intermediate fre-
quency (4.3 mec) there is no poesibility of align-
iog _the oscillator on the image. If there is reason
to believe that the trimmers are badly out of
slignment, a very practical initial adjustment
would be to adiust ALL THREE TRIMMERS
to a position about one-fourth turn from maxi-
mum cabacity. Then apply a 48 mc. signal (or
equivalent harmonic of some lower frequency)
the antenna terminals of the Receptor
through a dummy antenna of 200 to 400 ohms,
set the pointer to 48 MC. and adjust the trimmer
on the center (oscillator) section of the gang
condenser to give the maximum response OF
THE TUNING EYE. Align the antenna (front)
and R-F (rear) trimmers for maximum response
and check the sensitivity at various points within
the band. When properly aligned the antenna and
oscillator trimmers are about one-fourth turn
from maximum capacity with the R-F trimmer
about two turns from minimum,

SERVICE DATA (for Professional Service Men)

Power Consumption..45 Watts & 117 Volts A.C.
Intermediate Frequency..........4.3 Megacycles
Tuning Range.....ovvvvvnenne....40.5—50.5 Me,

VOLTAGES AT SOCKETS

The veoltages that should be considered mormal
at each tube-socket terminal are indieated in the
table below. All voltages indicated are measured
between the socket terminal and ground
(chassizs), Readings shown are positive on the

socket terminal with the chassis ns the negative
terminal except where a negative voltage reading
is given in which case the chassis is positive.
Readings marked '"AC'" indicate normal AC
heater voltage and should not be read with a DC
meter.

These voltages are read with a Line Voltage
of 117 Volts and no signal being received.

Readings are taken with, a 1000-ohm-per-volt
meter. Plate and screen voltages are read on the
250-volt scale. All readings under 50 volts are
read on the 60-volt scale.

VYOLTAGE CHART

FUNCTION TYPE 1 2 3 4 5 6 7 8
R. F. Amp. 6SK7 0 0 96 0 8.6 110 6.3AC 105
Mixer 6SAT 0 0 100 100 _ 0 6.3AC ]
st IF 8SK7 0 0 8.6 [} 3.6 110 6.3AC 110
2nd IF 6SK7 0 0 8.0 0 8.0 106 6.9AC 105
Limiter 68J7 0 0 0 0 0 38 6.3AC 26
Discr. 6Hé 0 0 0 0 0 0 6.3AC 0
Tuning Eye 6Ub 0 15 0 163 0 6.3AC —
Rectifier 6x5GT 0 0 170AC NC 170AC NC 6.3AC 170
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THE ROBOT SINGS |

H. W. SECOR

Photo “at left shows Voder or synthetic speech conirol keyboard being operated by Miss Anna Mae

Swanson, while Dr.

Perrine looks on. Right. hand photo shows close-up™ of amplifiers and loudspeakers

used in Yoder demonstrations.

modulated by the synthetic voice device
known as the Voder was conducted
. recently. before a large audience of the
New York Section of the American Institute
“of Electrical Engincers. The apparatus was
demonstrated by Dr. J. O. Perrine, Assistant
Vice President of the American Telephone
and Telegraph Company, ably assisted by
AMiss Anna Mac Swenson, who operated the
‘keyboard of the Voder, and Mr. Joseph L.
Richey, who looks after the efficient per-
formance of the Voder equipment.

First the audience heard a well-known
tune, “Love’s Old Sweet Song,” being
played by four violins over the high fidclity
loudspeaker on the pla;form ‘The electrical
currents from the “pick-up” of the electrical
transcription were sent to the filters and
console of the Voder. Then Miss Swenson
pressed the proper keys on the Voder and
“mirabile dictur” the words of the song
created out of violin vibrations were heard
through the loudspeaker. When the Voder
creates speech, it uses as sources of energy,
vacuum tube generators producing vocal
and breath sounds. In the recent demonstra-
tion of the Voder the source of energy for
creating the sounds of the spoken word was
the violin music picked up from a phono-
graph record by means of an electro-mag-
netic “pick-up.”

In addition to the music modulation dem-
onstration, discussed at length in a recent
interview with the writer, Dr. Perrine re-
emphasized the idea that in the usuval func-
tioning of the Voder, speech is analyzed by
the young woman opcrator into signals which
act as control signals along the interconnect-
ing circuit between console and synthesizer,
These signals bear no actual relation to the
speech sounds and, generally speaking, they
could be called therefore telegraph signals.
They need interpretation by the synthesizer
before they become speech. In other words
the wide band of frequencies required to
transmit actual sounds (or rather sound

480

B STARTLING demonstration of music

currents) over a circuit such as the ordinary
telephone lines, are herc absent, and only the
control signals for “shaping” the speech
currents as it were may be transmitted over
the line to the receiving end from the Voder
keyboard. Dv. Perrine cited a good parallel
by comparing the action taking place to that
of-the console on a pipe organ. The organist
does not create or transmit directly the mus-
ical sounds, but whenever he presses a cer-
tain key, he merely sends out control signals
to the organ pipe unit, which may be situated
several hundred feet distant from the con-
sole keyboard.

It is an interesting speculation as to
whether or not at some time in the future
the telephone or radio speech may be thus
transmitted on a much sarrower band than
at present, the voice being telegraphed, as it
were, on a narrow frequency band of prob-
ably 500 cycles. On the latest improved
telephone circuits a frequency band from
250 to 3,000 cycles is generally used. In the
new “coaxial” cable 480 telephone conversa-
tions can be transmitted by the use of radio
frequency carriers extending from 60 ke. to
2,060 kc. cach telephone channel using about
2800 cycles. However, by using this new sys-
tem of transmitting speech over narrower
bands, the sending of telegraphic.specifica-
tions for telephone conversations by this
means, would make possible the multiplica-
tion of many more speech channels over
telephone lines. Of course much additional
accessory terminal and amplifying equip-
ment would hav€ to he designed. In other
words it has now become thinkable, thanks
to the rescarch work performed in the Bell
Telephone Laboratories and as demonstrated
by Dr. Perrine, to break down spcech into its

manufacturmg specifications,” and trans-
mit these specifications over a muliplex sys-
tem (wirc or radlo), usmg narrow-band sig-
nals to a receiving station, and then have
these signals synthesize speech, using a local
source of energy, thereby recreating the
spoken words.

RADIO-CRAFT

Dr. J. O. Perrine of the Amer-
ican Telephone and Telegraph
Company recently presented
before the New York Section
of the ALLE.E. a remarkable
new demonstration of the
“Voder”, @ synthetic wvoice
apparatus which thousands of
people heard at the recent
World's Fairs at New York
and San Francisco. In the new
demonstration wviolin music
was modulaied by the Voder
keyboard, so as to create
the words of the song
being played.

The accompanying pictures show the
Voder apparatus as recently demonstrated,
when violin music was transformed (modu-
fated) into the spoken word corresponding
to those of the song being played. For the
more technically-inclined a diagram of the
Voder is shown herewith; also a brief de-
scription of the operation of the device taken
from a recent lecture by Dr. Perrine entitled
“Artificial Creation of Speech.”

Figure 1 shows in block diagram form the
interconnections of a device called the
“Vocoder” from which the Voder was de-
rived. In the case of the Voder the young
lady operator mentally analyzes the sounds
she hears and proceeds by skillful manipula-
tion to reconstruct synthetxcally these same
sounds which the facilities of the Voder pro-
vides. Her brain plays the role of an an-
alyzer. Her manual controls then play the
role of a synthesizer. This figure shows a
system that can analyze and synthesize elec-
trically and automatically. In telegraph oper-
ation, an operator at one end analyzes letters
which he put into a telegraph code on the
line. At the distant end a similarly trained
opcrator, recognizing these sounds of the
Morse code, translates or synthesizes them
back into letters of the message. The tele-
graph system is relatively very simple. The
processes of analysis and synthesis were an
embodiment of the intelligence of the tele-
graph operators. When one sends a message
over a long distance on the teletype, the.
simple act of pressing the proper keys causes
an electrical device to send out telegraph
signals, and at the distant end these telc-
graph pulses operate the receiving electro-
mechanical system to reconstruct the letter.

It is possible to transmit as many as 20
teletype messages on one good long-distance
telephone circuit. This is because of the rela-
tive simplicity of the tclegraph system which
requires a smaller frequency band of perhaps
200 cycles. The telephone, on the other hand,
is relatively complex requiring for the in-
flection and quality of the human voice 3000
cycles. The Vocoder is a system that clec-
trically analyzes the voice into what may be
termed code or contro! signals, and when
these control signals arrive at the terminal
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where the synthesizer is located, they direct
the synthesizer to reconstruct the original
speech. All of these operations are done elec-
trically and automatically. In this system are
the possibilities of transmitting the speech
over the linc by a system similar to the tele-
graph. As mentioned before, it is possible to
send 20 teletype messages on one telephone
circuit. It is conceivable that some day, with
the Vocoder equipment at each terminal, we
can’ increase the load-carrying capabilities
of a telephone circuit by perhaps two or
three times.

The Voder and the Vocoder represent
splendid research along a wide front of com-
munication. Carrier systems typified in the
recent K system of twelve simultancous
telephone messages, and the coaxial cable
of 480 simultancous telephone messages,
greatly increase the cfficiency—the coeffi-
cient of performance of a pair of wires. Per-
haps by applying the Vocoder principle and
philosophy—that efficiency and.the coeffi-
cient of performance can be pushed still
further.
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A Call To Service Men!

The Editors would like to hear from radio men in the service as - what kind
of articles they would like to sce in RAp1o-CrAFT.

Do you want more articles on “how and why”—including the mathematics, of
Or do you want more Elementary Electricity articles with electrical hints, cir-
Or do you want more articles on Antennas, Ultra Short Waves, ete.?

Let's hear from you and we will endecavor to publish what you most need. A
Write to the Editor, Rap10-Caarz, 25 W. Broadway, New
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New Direct-Coupled FM - AM

(AMPLIFIER MANUAL

By A. C. SHANEY

Chiet Enginecr, Amplificr Co. of Asneréea

For the Layman, Serviceman
Recordist and Engineer

Regardless of whether you sre interested In the finest
type - of phonograph reproduction, high fidelity recording,
sound-on-film spdlicationa, FM or AM programs, ¥ou
will find invaluable information in this practical handhook.
ritten by the leadinz exponent of direct-coupled am-
plifiera who has spent more tham 10 ycars improving dnd
perfocting the famoua Loftin-\White circuit.

Explains the theory and practical applicationfofs
Varisble Speed Non-Qverfoading Push-Pull Expansion
Non-Frequency Discriminating Serateh Suppression
Push-Pull Balanced Direct-Coupled Amplification
Push-Pull Kigh-Frequency Eduallzatlon
Push-Pull Low-Frequency Equallzation
Push-Pull Volums Compressien
Automatic Volume Limitation
Automatic Volume Control
Callbrated V.U, Indlcatar
Audlo Siectrum Contral
Remate Control’

If you are interested in the latest audio developments,
you can't sfford. to be without thls compiete compilstion
of suthentic srilcles on Dlrect-Coupled Amplifiers, K1
pages B%7 x 11%° Over. 100 diugrams and ilustraticns.
Priced to Cover Cost 9'--20c
Printing and Malllng

Send Stamps or Coin

AMPLIFIER CO. of AMERICA

17 WEST 20TH STREET, NEW YORK, N. Y.

“HIGH EFFICIENCT ]

results in
Sound Natiomal |

Are cquipped with
University Reflex
HIGH FOWER

Loy ERS
UNIVERSITY LABS.

195 CHRYSTIE §T. N.Y.C.

Inventions Wanted
Patented or Unpatented

We' have been successfully selling inventlons.
Datented and unDatented. since 1924. Write us,
it you have a Practical. useful idea for sale.
CHARTERED INSTITUTE
of AMERICAN INVENTORS
Dept. 109 Barrlster Bullding, Washingten, D.C.

PATENTS— TRADE MARKS

Booklet concerning JTnventions & Patents
Form “Evidence of Conception” wwith
instructions for wee and “Schedule of
Government and Attorneys Fees”—Free
LANCASTER. ALLWINE & ROMMEL
Registered Patent Attorneys
436 Bowen Bldg. Washington, D. C,

COMPLETE MHOME-
STUDY COURSES and

Pake barpain cataloR FREE. Write 1oda:
NELSON COMPANY. 500 Sherman, Ocpt. D-210, Chicago
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*EXPERIMENTERS®

Home Recorder used by the authors.

-ﬁ ﬁmp[e

HOME-RECORDER

L. LeKashman, W2IOP

@® CONSIDERABLE interest deveioped in

the art of recording with the introduction,
about eighteen months ago, of low priced
cutting mechanism. While it is true, re-
cordings of commercial quality are not ob-
tainable with this caliber equipment, per-
fectly acceptable recordings of voice and
certain types of music can be made. The
General Industries Company and the Meiss-
ner Manufacturing Company both make
complete - recording units suitable to the
experimenter.

The standard recording mechanism for
the home recorder is usually 2 metal pan
upon which is mounted a crystal playback
arm, a-10” rim drive turntable and a erystal
or nagnetic cutter. The motor is a specially
designed 78 r.p.m. unit, since an ordinary
phonograph motor would nof have sufficient
torque to carry the load of a cutter. The
feed is driven from the center of the table
by means of a worm and gear. The cutting
arm engages the lead screw with a phosphor
bronze blade that is raised or lowered by
raising or lowering the cutting arm. That
is, when the cutting arm is up it is dis-
cngaged.

Probably the most perplexing problem in
the use of the home recording assemblics
is their installation from a mechanical
standpoint. Electrically it is a simple mat-
ter, since the pick-up arm follows the con-
ventional rules. The crystal cutter, which
is slightly more expensive, is superior to
the magnetic cutter in most respects. It is
far easier to get operating without com-
pensation than a magnetic cutter, which has
a tendency to be extremely bassy. Excessive

482

T. Polhemus, Jr.,, W2HNS

bass might cause overloading, The crystal
cutter is capacity coupled to the output cir-
cuit of the amplifier, as illustrated in the
diagram. The low impedance magnetic cut-
ter is connected to the voice coil-winding
of the output transformer.

The amplifier presents no difficulty with
the possible exception of a level indicator.

The authors provide some
practical hints on Home Re-
cording—a branch of experi-
mental radio that is rapidly
expanding. A suitable ampli-
fier is described, also how to
connect crystal and magnetic
“cutters.”’

A DB. meter may be incorporated in the
output circuit; or more commonly used for
home recording outfits, a magic eye or neon
bulb, The simpler methods of indicating
level are illustrated. The calibration of the
indicator is diffcrent in every case, since it
is dependent upon the type equipment used,
The indicator should be adjusted by a few
test cuts. In the case of the meter a red
line should be drawn where the cutter over-
loads. In the case of the neon bulb, resistor
R2 should be adjusted so that the neon bulb
lights when the recorder reaches the over-
load point. In both cases the recorder should
be operated just below the point of over-
load. This should provide enough level to
overcome surface noise.

The recording panel must be mounted on
a firm base. The Par-Metal phono tables
make an excellent method of rack mounting
the recorders. A carrying case similar to
the one illustrated can be made to order for
three or four dollars. Serious motor “wow"”
and turntable rumble in experimental models
was largely cleared up by a firm foundation.
Poor needles and improper insertion into
the cutter, as well as improper depth of cut
are a constant source of trouble in home
recorders. Home recording aspirants would
do well to consult the numerous magazine
articles dealing with the mechanics of re-
cording. It is suggested that prospective
builders acquaint themselves fully with the
whys and whereofs before proceeding with
any actual construction. Suitable are Shure
Bros. hand-mike No, 750-B and Xtal pick-
up No. 99-C.

Diagram for a Recording Amplifier.
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New Ty/ae oé Service Manual!
ADIO CIRCUIT MANUAL —1941

The only EDITED manuai
Ever Published !

DIRECTORY OF RECEIVERS MANUFAC-
TURED IN 1940 AND UP TO JUNE, 1941

MORE INFORMATION IN HALF THE
NUMBER OF PAGES

The value of a servico manual Is measured not by the number of pages
but by the amount of useful Information. Thus. in only 736 pages this
Radio Gircuit Manual covers cver 200 receiver models MORE than does
any other competitive manual in twice the number of pages.

HOwW DID WE DO IT? ...

« « « « By lacreasing the size of our page: by discarding non-esseatial
data and editing the balance; by listing only thoso recelvers which the
Service Enginheer will definltely have to repair (no communications or
export receivers, no shortwave sets or amplifiers, no electronic deviees,
etc.); by many months of hard work basad on a definite plan of procedurs
and a clear understanding of the actual requirements of the Service Engi-
neer. There is no ‘‘dead welght'® Information to add bulk to this Manual,
Every word counts. Every minuto of rcading time is well spent.

OUTSTANDING FEATURES

@ Contains data on more than 1800 recelver modealsl—more than any
other radio scrvicc manual,

® Only 736 pages!—Iess than half the bulk of any other manual
and more than 1/3 lighter.

@ All informaticn is EDITED'!—all non-essential data deleted and
the balance checked and correlated with the schematies and

sketches,
@ 407% larger page permits tlsting of all information on one-page.
(A few idable cases e d.)

® L.F. peaks for all superhet circuits are boldby displayed in black
boxes;—none missing, all aceurate.

® No space wasted on communlcations and export recefvers. ampll-
flers. electronic musical Instruments, ete.—a 100% Service Engl-
neer’s Manual.

A “CUSTOM-TAILORED” MANUAL
THE OLD TYPE MANUALS—Bulky, FOR SERVICE ENGINEERS
- heavy, hard to handle, space consum-

ing, tess USEFUL data despite greater Here, at last, is a Service Manual deliberately PLANNED for the Bervice
number of pages. Engineer. Instead of a mere hodge-podge collection of service data, as
= manuals have been in the past, this RADIO CIRCUIT MANUAL iz an
orderly compilation of essential radio diagrams and service information,
carefully edited and unifermly presented for the maximum convenience of
the busy Service Engineer. All time-consuming, non-essential data have been
weeded out, and the remaining information, vitally important to the rapid
and efficient servicing of modern radio receivers, hag becen laid eut in a
logical, easy-reading style which cuts time from the day's work. Because of
this and other features which are self-evident upon first observation, it has
been possible to list all information pertaining t¢ a given model on a
single page.
In 736 pages this Manual presents essential service data on over 1800 receiver
models ;—more than any other existing service manual on the marketl

ONLY ONE MANUAL PER YEAR!

The new technique used in compiling this RADIO CIRCUIT MANUAL—
1941 makes it possible to include in a single book all the new receiver
models which the radioc industry can produce in a single year. This factor
alone represents an important saving to all Service Enginecrs.

GUR NEW MANUAL—Lighter, com-
Pact, easy to handle., takes half as
much room on the shelf, more USEFUL
lr;lormMion despite fewer number of —>
pages.

MANUALS NOW READY! ORDER YOUR MANUAL A PERMANENT

T P F Y P I T Y F T P R YT Y YT I YII LN P , .
e e = % IMMEDIATELY — NOW! INSTITUTION

23]\West)Broadwhy. N ew) Yoriky Moty 8 et vour copy directty trom us by filling out ONLY This Radio Circult Manual—1941 is NOT & one-
. d L the convenient coupen ahown mt f tion.
g Oentlemen: Encloced find my remlttance of $10.00. for 8 'l'?‘"l"'“;r' '2?-‘ oy oy Tyur a=ite '.‘ln;?ﬂ :'l?cp:i.tl‘;::nul"le—.l‘sz;..’th:hs;flo:?rl\'g :e“.:
g Which gena me, POSTPAID. my copy of the RADIO B gigteibutor, 2943 and 30 on indefinitely—each Manual better
T MANUAL—I1941. : " +
g ‘CIRCUL 0 736 pages: size 13% x 1044 x 2 in. thick than the other a3 now methods arc worked ou
1 loose leaf, leatheroid:covercd atif binder; ne& for cxpediting and slmpl-lylng the work of the
8 D31 Y R R S S — R ] weight 6 ibs. —_— practicing Service Engineer.
g Address ceeiece. B
i 5o ADCRAFT PUBLICATIONS, INC
L] RC-4.42 : 7 L
L} (8end remittanco in form of check or money

e I TR T 25 WEST BROADWAY NEW YORK, N. Y.
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SOUND RECORDED ON STEEL TAPE

The Mirrophone—a new wmagnetic sound recorder and reproducer per-
fected by the engineers of the Bell Telephone Labs: will find many uses
in the training of public speakers, singers, school students, etc. It records
the voice on a steel tape and the so

have been experimenting with ,sound
recording, Lecause it is a most useful
tool in studying the characteristics of
speech. Reproducibility of a recorded sound,
and its permanency, make possible detailed
analysis of a particular word or phrasec.

FOR many years telephone engineers -

There are three methods of recording
sound : mechanically on wax, photograph-
ically on film, and magnetically on a steel
wire or tape. The first method has found
wide commercial application in phogographs
and the sccond in sound pictures; but the
third has until recently been used only in
experimental apparatus. Recent develop-
ments, however, have made it a practical
means of high-quality sound recording and
reproducing. These new developments have
been incorporated in the Western Electric
“Mirrophotie.” It handles higher frequencies
than previous magnetic sound recorders and
is freer from distortions. These improve-
ments largely account for its faithfui repro-
duction of speech and music.

That sound could be recorded on a steel
wire drawn at a uniform rate past the
poles of an electromagnet, which carried
voice currents from a microphone, was dis-
covered by Poulsen, a Danish physicist,
about forty years ago. This method has the
advantage that the records are ready for
immediate reproduction, since no processing
is required as with sound recordings on
wax or film. Moreover, recordings can be
retained practically indefinitely without ap-
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und may be reproduced at any desired time.

Photo above at left, shows a person about to
record her voice on the steel-tape Microphone.
Lower left photo shows the magnetic recording-
reproducing element of the Mirrophone; the upper
magnet is the polarizer and the lower one the
recorder and reproducer. Right-hand photo shows
the continuous steel tape, recording and repro-
ducer magnets and tape driving motor.

Photos—Courtesy Bell Telephone Laboratories

preciable deterioration; but if wanted only
temporarily they can be erased and used
imnmediately for other records. -

Attempts to commercialize the magnetic
method of sound recording met with little
success, however, until the improvements
of recent ycars in which Bell Telephone
Laboratorics have been largely concerned.
These improvements include the use of bet-
ter magnetic materials and thin, narrow
tape instecad of round wire. Round wire
twists and the magnetic clements have to
be recorded along it instead of transversely
across so as to maintain in reproduction
the same direction of polarity. This result
was achieved by offsetting the pole pieces
of the recording magnets along the wire.
The highest frequency that could be repro-
duced depended on the length of the longi-
tudinal magnetic elements and high wire
speeds were necessary to obtain faithful
reproduction by this method. These high
speeds not only required long recording
wires but they wore the pole pieces ex-
cessively. .

Flat tape does not twist and this permits
magnetizing the recording medium trans-
versely instead of length-wise. The mag-
netic elements can then be shorter and this
allows the speed of the tape to be reduced
without losing the higher frequencies in the
recorded sounds,

Before a magnetic record is made, the
tape is strongly magnetized in a direction
opposite. to that produced by the recording

RADIO-CRAFT
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magnet. It is then partially demagnetized
by a direct biasing current, which is ap-
plied through the recording magnet to con-
dition the tape so that the record will not
be distorted.

Voltages induced during reproduction are
proportional to the rate of change of mag-
netization and hence, for a constant tape
speed proportional to the frequency of the
recorded sound. The response, in other
words, increases directly with the fre-
quency. This holds true, however, only at
low frequencies. At higher frequencies the
response diminishes because of the finite
width of the pole picces and hecause of
hysteresis and eddy current cffects. The
frequency at which this decrease begins is
higher in proportion to the speed of the
tape. The response of a magnctic recorder
thus rises steadily with the frequency to a
maximum determined largely by the design
of the pole picces and the speed of the tape.
Beyond that the response decrecases pro-
gressively. In practice an equalizer is in-
serted in the circuit to make the response
essentially constant for all frequencies.

These principles of magnetic recording
are incorporated in compact practical form
in the Mirrophone, shown in the photo-
graphs above, Housed in a small cabinet
is the recording-reproducing unit, an am-
plifiecr and a loud speaker. Associated with
this unit there is a high-fidelity crystal
microphone. The thin narrow tape on which
the recordings are made is mounted on
drums as shown, which rotate to draw the
tape between the poles of the recording
magnet. To allow the tape to repeat without
rewinding, its ends arc welded together to
form an endless belt. The material of the
tape is "a special magnetic alloy recently
developed by the Laboratories which is
superior to other materials for magnetic
recording.
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In reproduction the recording magnet
serves as the pickup device. A photo shows
the recording and the polarizing magnets;
a short loop of tape illustrates the method
of threading. These magnets are a remov-
able unit with plug connections. The dy-
namic loud speaker is supplied by a two-
siage amplifier which develops exceptionally
high gain. An acoustic chamber encloses
the back of the speaker. Its field coil also
serves as.a filter in the amplifier plate-
circuit.

Alternating current from any 110- to 120-
volt lighting circuit operates the Mirro-
phone. A volume control regulates the in-
tensity of the recording or the reproducing
currents; and an electronic volume indica-
tor shows when the level is correct for
recording. To indicate the length of the
recording there is a moving pointer which
makes one complete revolution per minute
and can be reset at any time.

"Recard” Can be Reproduced Many Times

A ‘record once made can be reproduced
as often as desired and kept indefinitely or
until the switch is again thrown to the
recording position. Doing so automatically
clears the tape as it passes the polarizing
magnet and prepares it for a new record.
The switch also has a stand-by position
which leaves the tape running but discon-
nects the erasing, recording and reproducing
anits. An output jack permits connection to
an external loud speaker or another record-
ing machine when permanent records. are
wanted.

Best quality recordings are obtained when
the speaker is close to the microphone, but
the results are entirely satisfactory from
greater distances. Group conversation can
be picked up when the speakers arc several
feet away. Intelligible recordings have been
made in large auditoriums with the sound
source many feet from the microphone. On
the other hand whispered words can be re-
produced loud enough to be heard by all
present in a large audience.

A person who hears a recording of his
own voice for the first time usually insists
that it does not sound natural. His friends
on the other hand assure him that the re-
production of the Mirrophone is faithful.
This is because one’s own voice is ordinarily
heard not only through the air but also
internally by conduction through the bones
of the hecad. Thus its true quality is un-
familiar,

Excellent for VYoice Training

In the Mirrophone, therefore, instructors
in voice training have an effective new tool.
Public-speaking classes and music schools
find it helpful in developing good diction
and correcting faulty technique in the
rendition of vocal and instrumental music,
for it has the great advantage of permitting
a student to hear his own efforts as others
hecar them and to listen critically to the
faults which his teacher wishes to correct.
An experimental model has been in use at the
Juilliard School of Music in New York City.

As a lecture demonstration for talks and
at cxpositions and conferences, it has the
advantage of being able to reproduce re-
corded speech immediately and of preparing
ttself automatically for a new record. The
Mirrophone is also an effective aid in teach-
ing the correct pronunciation of foreign
languages. Large commercial organizations
and retail establishments can use it to train
their personnel in correct diction for con-
tacts with their customers both face to face
and over the telephone. For the first time
those interested in cultivating the voice and
studving instrumental music have in the
Mirrophone the opportunity of immediately
reviewing their renditions—a privilege long
cnjoyed by devotees of the literary and
graphic arts.
RADIO-CRAFT
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GO R AT < Rvice MEN HAVE BOUGHT OVER (00.000 SUPREME TESTERS
CHINA AS U.S. :
LISTENING
POST Be sure you see the
MR.CHARLESE complete SUPREME
STUART, of

line before you pur-

Ventura, Calif., who :
chase new test equip-

received his first am-
ateur license from
the Department of
Commerce when he
was thirteen years
old, has been as-
signed by the Central
Chinese government
in Chungking to act
as the American
listening post to
short-wave broad-
casts from China.

Dr. Stuart's work is to receive and trans-
late daily English voice broadcasts emanat-
ing from XGOY and XGOX, Chinese In-
ternational Broadcasting stations in Chung-
king. Thesc broadcasts consist of military
and general news and talks by distinguished
Chinese and foreigners, and are made pri-
marily for use by the Chinese News Agency
in New York City and by United China
Relief.

At present the broadcasts are made on
119 and 15.2 megacycles on acetate instan-
tancous disks and then are translated. Dr.
Stuart is aided in his job by Mrs, Alicia
Held, who probably is the only secretary
in the world who takes dictation from a
source 7,000 miles distant, through static
a}::d hheterodynes, through “fading” and
i as -ll

Dr. Stuart uses uni-direction antennae
(rhombic) which are also reversible. One
of the antennae used for the Chungking
receptions is a highly directive diamond
rhombic with a full mile of wire in the
system. This gives great signal strength
from Chungking, according to Dr. Stuart,
plus consistent reception when poor general
conditions are confronted. The location of
this vital station is ideal, according to Dr.
Stuart, being on a flat stretch of beach land
underlaid with salt water, which gives
maximum reflection and ground conductiv-
ity. The low horizon, plus the absence of
interfering hills or mountains shields the
incoming signals.—N. Y. Hereld-Tribune

ment. See your Jobber
or write for new catalog.

GREENWOOD,
MISSISSIPPI
U.S A,

WRITE FOR
NEW CATALOG
AND PRICES

SUPREME

TESTING INSTRUMENTS

[’ NEW CATALOG

OF SOUND AMPLIFYING SYSTEMS
AUDIOGRAPH Sound Systems represent the
Iatest in Public Address equipment—a com-
plete line plus pre-tested accessories.

NEW LOWER PRICES

Outstanding quality and performance ot
prices that help you meet any competition.

WRITE FOR YOUR FREE COPY

AUDIOGRAPH

' THE FIRST NAME IN SOUND
Meck mdotiries ~ 1213 W, Tondeiph Straes, (hicege, U. L

Amazing New “WALSIO*
STAPLE ODRIVER

by for radie men. etecticians o) anyone doing sapling. Maket wire and
cable installation twice o3 ¥ h I half the time.
Wirns con be wrapled in corners, behind pipes. into moldings—places
never accesiible with & hammer and ordinary staplas. Drives staples
aven into walls, brick, mortar, ete, Magazing worls automaticelly and
holds strips of Heples which came in saveral colors, Ask your jobber
for demonsiration and catalogue 41.C of oll WALSCO JRODUCIS

or write WALTER L. SCHOTT Co.

5264 W, Pico Boulevard, Los Angeles. California
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How to Choose

THE PROPER P. A. SYSTEM

A—Flet type of speaker baffle. B—Projector

type for directing sound further out along a

narrow channel. C—Trumpet type for focusing

sound, Lower picture shows modern P.A. am-

plifier. D—Uni-direct mike; E—Crystal; F—
Dynamic: G—Velocity.

of the money-making possibilities in

the sale and installation of public ad-

dress equipment. However, the aver-
age serviceman has felt that, because of its
specialized nature, the selection of the
proper equipment and its correct installation
was a complicated job best left to the P A,
specialist. This has been a very wise decision
as most radiomen who have tricd their hand
at P.A. sales and installation have had the
sad experience of learning that “it wasn't
worth the grief” involved. Because of this
condition, the author set out to find a new
techmque which would be simple to apply
and which would enable any radioman to
select and install P.A. cquipment. After a
careful analysis of all the factors involved,
a reliable procedure was finally worked out.
By following this procedure, which will be
explained hcre, you can be certain that your
selection of P.A. equipment will be as accu-
rate as .that made by the best engineers in
the field.

486

EVERY progressive radio man is aware

Mpr. Feiler presents in simple form the principal con-

siderations to be watched in choosing a “P.A.”’ system.

The table provided makes it easy for any Serviceman

to select the proper wattage amplifier and style of loud-

speakers for any installation—interior or outside. Keep

this article for future reference—place the table in your
pocket data-book.

L. M. FEILER

First of all, let's see what we really neced
to know to select the correct equipment for
any public address need. Since almost cvery
public address system consists of an ampli-
ficr, a systemt of reproducers, (speakers and
baffles), and an input device {imicrophone,
phono, etc.), we have only to learn liow to
correctly choose each of these in turn. Study
the data which follows carefully, and you'll
be able to solve any P.A. problem.

HOW TO SELECT YOUR AMPLIFIER

The amplifier is the heart of any sound
system. However, you nced know only three
things about its selection : (1) The usabie
power output available, (2) Frequency re-
sponse—tlhic ability to reproduce the tonal
range, (3) The degree of accommodation
for mikes, phonos, and specakers, and the
type of control facilities.

To determine how much power you need,
refer to the chart (Fig. D). Every well-
designed amplifier delivers a certain amount
of usable power, comparatively free from
distortion. It -will also deliver a larger
(peak) output, but this is only uscful on
occasional passages. Make sure the amplifier
you usc has the right amount of usable
power.

With regard to frequency response, for
average requirements, a tonal range of 70
to 7000 cycles per second is acceptable. Any-
thing wider will give you better than aver-
age results. Your requirements will deter-
mine how many mikes, phonos, speakers,
etc., you will neced. Make sure the amplifier
you select provides adequately for your re-
quircments.

HOW TO SELECT YOUR SPEAKERS AND
BAFFLES

Having selected the correct amplifier, we
are now recady to sclect the proper speakers
and baffles. As, in the case of the amplifier,
here again, it is only nccessary to refer to
the chart (Fig. D). The chart gives you the
proper size and number of speakers. Gener-
ally it is better to use nore than the mini-
mum number of speakers specified to do the
job because you get better spread and ade-
quate sound coverage.

The Chart also indicates proper baffles
choice. Three types are generally used:
(Fig. A) Flat type for widest sound
spread; cases, inclined wall baffles and
boards are in this group; (Fig. B) pro-
jeetor type, for directing sound farther out
along a narrower channel; (Fig. C) trum-
pet type for focusing sound in a narrow far-
reaching beam. For maximurn results choose
the type of baffle that best answers your
need.

RADIO-CRAFT

HOW TO SELECT MICROPHONES

All modern microphones are satisfactory
for average use, and you don’t' have ‘to
worry too much about the type you pick.
But there are some particylar advantages i