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FOR NEW TEST REQUIREMENTS OF

WESTON Model 776
direct-reading Oscillator

WESTON Model 772
Super-Sensitive Analyzer

. F.M. assigned channels 40 to 44 mc.
— band width 100-200 kc.

. F.M. intermediate frequencies 2 to 5 mc.
— each stage aligned at exactly the same point.

. Checking limiter and discriminator circuits.

HERE ARE THE ANSWERS:

‘I The WESTON Model 787 is the only service Oscillator which reads

® 40 kc. per division at 40 mc. This precise tuning is absolutely essen-
tial to test the band width of F.M. receivers. Each instrument is.individu:
ally hand calibrated at 2 mc. intervals. (The broad frequency coverage
of Model 787...from 22 to 150 mc. fundamental frequencies...safe-
guards against obsolescence in the event of cha}nges_.innassig‘ned channels.)

2 The WESTON Model 776 Oscillator supplies an absolutely stable

¢ signal source. Laboratory tests have shown that the frequency drift
is less than .05% at 5 mc. for an operation period of several hours. This
stability is the result of newly improved control circuits. With Model 776,
too, an individually hand calibrated scale insures dépendable accursdcy
over its entire frequency range of from 50 kc. to 33 mec., fuhdamental
frequencies. R

3 Because of frequency limitations of present- visual:alignirig equip-
¢ ment, current measurements down to 1 microampete offer the only
means of checking LF. alignments, cut-off point on limiter tube, and ad-
justment of discriminators. WESTON Model 772 Super-Sensitive Analyzer
offers all ranges necessary to make these sensitive measurements; plus
additional ranges for all customary voltage, current and resistance meas-
urement needs. ;

o
Full particulars on the above instruments are available in bulletin' form,
and will gladly be sent on request. Weston Electrical Instrument Cor-
poration, 599 Frelinghuysen Avenue, Newark, New Jersey.

WESTON Lustruments
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I will send you a Lesson Free

to show how | train you

1. E. SMITH, President
NATIONAL RADIO ENSTITUTE
Estabtished 25 Years

He has directed the training of more men for
the NRadia indusiry than anyone else.

Get my sample lesson Free. Examine it. read it
—see how clear it is, how easy to understand.
Find out how I train you at home in sparc
time to be a Radio Technician. Do it now.
Mail the coupen.

Radio repair jobs. Throughout your course I
send plans and directions which have helped
many make §5 to $10 a week in sparc time
while learning. I send special Radio equipment ;
show you how to conduct experiments, build
circuils. My Course includes Television, too.

Jobs Like These Go to Men

Who Know Radio You Get This Professional

Broadcasting Sta:ions employ ©
Tat maint et 1 Ins

In vilier capucities and pay sell.

instal

oWl el 1o

La_rud;;ealke“ System hullding

Ra

| Trained These Men

Chief Opergtnr Broadcasting
t

atiol
Defore I enmpleted all the Jes-
fsons, 1 oblained my Nadlo
RBroadeast Operator’'s license and
Jmmmedlately  joined Statlon
WMPC where 1 am now Chlef
Operator. HOLLIS F. HAYES,
§27 Madison St., Lapeer. Mich.

$10 to $20 a Week in Spare Time

Radic Broadcasting stations employ Radio Tech-
nicians as operators, maintenance men and pay
well for trained men. Radio manufacturers
employ testers, ingpectors, servicemen in good
pay jobs with opportunities for advancement.
Radio jobbers and dcalers employ installation
and servicemen. Many Radio Technicians open
their own Radio sales and repair businesses and
make €30, $10, 350 a week. Others hold their
regular jobs and make $5 to $10 a week fixinz
Radios in spare time. Automobile, police, avin-
tion. commercial Radio, loudspeaker systems,
electronic devices. are newer opportunity fields
for which N. R. I. gives the required knowledge
of Radic. And my Course includes Television,
which promises to open many good jobs soon.

Why Many Radio Technicians
Make $30, $40, $50 a Week

Radio is already one of the country’s large in-
dustries even though it is still young and grow-
ing. The arrival of Television, the use of Radio
principles in industry, are but a few of many
recent Radio developments. More than 28,000,000
homes have one or more Radios. There are more
Radios than telephones. Every year millions of
Radios go out of ate and are replaced. Millions
more nced new tubes, repairs, ete. Over 5,000,000
nuto Radios are in use and thousands more are
being sold every day. In every brunch, Radio
offers opportunities for which 1 give you the
required knowledge of Radio at home in your
spare time. Yes, the few hundred 330. $40, $50
a week jobs of 20 ycars ago have grown to
thousands.

Many Make $5 to $10 a Week

Extra in Spare Time While Learning

The day you enroll, in addition to my regular
Course, I start sending you Extra Money Job
Sheets—start showing you how to do actual

SAMPLE LESSON FREE

[ want to send you a sample
Jesson, ‘*Broadcast, All-Wave
and Television Superhetero-
dyne Recelver Principles'™. It

). E. SMITH. President.
National Radio Institute, Washington, D, C.

Servicing Instrument

This instrument makes practically any test ynu will
be called upon to muke in Radie serviec work o both
spare time and full time jobs. 1t can be used on

the test bench, or carried aloug when out on ealls.
It measures A.C. and N.C. voltages and eurrents;
tests resistances; has a malti-

band oscillator foc  alizning

any sct, old or new, You get
this instrument to lcep as
part of your N. L. I Course.

Find Out How N. R. L.

Teaches Radio and Television

Act today, Mail coupen now
for Sample Lesson and 61-page
Book. They're I'REE. They
paint out Radlo’s sparc time
aml full time opportunitics
and those coming in  Tele-
vision: tell about my course
in  Radioe and Television;
show more than 100 ietters
from men T trained, telllng
what they are doing and earn-
ing. Read my money baek
agreement.  Find out  what
Ntadic offers you. Mail coupon
In an cnvelope or paste on
benny  posteard—NOW,

J. E. SMITH, President
Dept. 0IX

National Radio Institute
Washington, D. C.

Dept. 0JX

1 rebaired some Radin sets when
1 was on m¥ t 1 really
Gon't  see luny you

mnch fur sueh & small amount of
money. T made $i00 in a ¥ear and
a half, and I have made an average
of $10 to $20 a week—Just share

timo. JOHN JERRY. 1529 Arupa-
“hoe St.. Rm. 17. Denver, Colorado.

covers the basic interferences
in superhets and how they are
rectified. 1t brings out the im-
portance of the prezelector,
mixed first-detector. local os-
ciliator, intermediate frequency
1.F. amplifier, tracking. reak
ard band pass adjustments,
band switching and modifica-

Without obllgating me. mail your Sample Lessen and 64-page Book FREE. I am
particularly interested In the branch of Radio checked below. {(No salesman will
call, Welte plainly.)

O Loudspeaker Installatiens
amd Nervieo

Aute Radlo Installations and Service

Systems,
[J Radle Sersice Business of My Own
[ Seeviee Technielan for Retail Stores
[] Spare Time Rasdlle Repalr Work Televigiun

[J Broadeasting Station Operator [J All-around Servicing Techniclan

(It you hase not decided which branch you prefer—mall coupon now, for information
to heln You decide.)

Former Truck Driver Has Own
Radio Shap

Reforo taking Your Course 1 ecarned tion for adapting to Television B T TR LT TP RPN AL wilascdeataiay
;‘rbuoél: tlhfll‘f{_r_“""'-ﬁw:" “ﬂ:'& ‘:‘f,ma_' reception. All subjeets covered -
mt'tke(i 12" :ESSO!’\S ll started scwlo? with special emphasis on serv. AJUPESS .. ... el agarteavesceataan i tananaana L
work. During the last two Yecars
"ol bhave made abont $3.000 in Radi, N9 You ean get this lesson GG s s A 1 s b T ey i s b Stalo wueeineiinii.. 23FR2
I now own my own shop. KARL KELLY, 109 FREE. Just mail the coupon.
W. Calioun $t., Magnolia, Atk Anoencsomeonepseoneosesneeoeessnl]
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A REPRESENTATIVE LETTER
RE: DO YOU WANT AN
OPERATING NOTES DEPT.?””

Dear Editor:

In answer to your request in the July 1940
Radio-Craft issue, my answer is “Yes, con-
tinue the Operating Notes dept.” I have
saved -myself considerable time by using
them.

I have been a reader of your magazine
ever since its beginning, and can say I have
. received more good out of it than all the
other radio. magazines combined.

So here are my first Operating Notes
(reproduced elsewhere in this issue—Edi-
tor), hoping you can make use of them.

I remain, a Radio-Craft Booster—

Yours very truly,
THOS. R. DISSINGER,
Chicago, Illinois.

The editors of this magazine extend sin-
cere thanks for your kind remarks, and
hope that forthcoming issues will merit
them in even greater degree.

Your comment that these Notes have
saved you considerable time tends to prove
"that their publication in Radie-Craft is
warranted; and the generous response of
other readers seems to just about clinch the
argument. Shoot them in, fellows; as we
said in the July issue, we can’t run the
Operating Notes departinent without co-
operation from Servicemen in the field, so
keep us up-to-date on the characteristic
faults you find.

WANTS DISC RECORDING
ARTICLES
Dear Editor:

" The excellent article by Mr. Sam M.
Harper on disc recording in the May, 1940,
issue of Radio-Craft has stimulated me to
let you know of the widespread interest in
this subject, both as a hobby and as a
profession, in this country, where it has
been popular for many years. I note that
direct (spot) recording is now ecapturing
the public imagination in the U.S.A.

You may like to know that the British
Sound -Recording Association (of which I
am a Founder-Member and its Technical
Secretary) was formed here several years
ago to organize all persons interested in
sound recording, particularly direct dise
recording, and it now has members and
friends throughout the world. Unfortunately
present conditions in Europe have upset
many of our plans but we are trying to
maintain communication with our membeérs

. by means of publications and correspond-
ence.

We are especially desirous of making con-
tacts in Canada, and so if this letter should
catch the attention of any Canadian en-
thusiast, please do not fail to write to me.
Please, Radio-Craft, let us have in future
issues a fair share of material dealing with
direct disc recording.

DonNaLD W. ALboOUS,
“Strathdee,” Studley Road,
Torquay, England.

STUMPED ON V.-T. VOLTMETER
(Oct. '38 “R.-C.”)
Dear Editor:

I have a problem. I have made the V.-T.
voltmeter described in Radio-Craft of Oct.,
1938. It is made exactly as described. The
author states that you should be able to
get 250 V. on the plates of the 6Q7 and 5Z4,
‘but all that I can get is 150 V., and I can't
ealibrate the instrument on account of this
trouble: - -

I have a Thordarson -transformer, type
T-13R11, with 660 V. C.-T. secondary. I also
RADIO-CRAFT

for

SEPTEMBER,

tried to adjust the 15,000-0hm filter resistor
but the best I could get was 150 V. This jeb
has cost me $28 to make and I hate to waste
all that money on it if I can’t make it work.
Could you please tell me what could be the
trouble with it. I have checked voltage
directly at the 5Z4 heaters leading to the
15,000-0hm 25-W. filter resistor, and it gives
me 150 V.; and on the 6Q7 plate, 110 volts.
STAN’S RaDIO SERVICE,
Camden, N. J.

This letter was forwarded to H. G. Mec-
Entee, the author, whose reply follows:

The only suggestion I can offer, in answer
to your recent letter, is that you install a
large electrolytic condenser from 5Z4 cath-
ode to ground. Try 8 mf. first and see if
this will raise the voltage to the required
amount. If not, increase to 16 mf.

Be sure that the primary rheostat does
not have considerable voltage drop when set
at the supposed zero position.

No input filter condenser was used on the
instrument shown, since the voltage was
high enough without it.

If you need any further help, please be
sure to write again. ’

HowarD G. MCENTEE.

"“STREAMLINED"’ OPERATING

NOTES DEPT.
Decar Editor:

Your magazine is TOPS for the Service-
man. I’d like an Operating Notes Dept. but
under these lines: Notes only on popular
models; brief notes, don’t use full sentences
like “I got a call and the complaint was this
and I checked the tubes ... and so on.”
Example: Philco 827—Weak and distorted
—check 0.01-mf. cond. from Pl. of 15 to
Grid of 41,

W. W. Kovacs,
City Radio Service,
South Norwalk, Conn.

RE: “SPEAKER MATCHING

TECHNIQUE"
Dear Editor:

I enjoyed reading Mr. Manney’s article in
the June edition on “Speaker Matching
Technique.”

We are planning on adding additional
speakers to our present set-up and wish you
would tell me the proper iinpedance to set
the output transformer and the universal
line transformers on the speakers. .

The future set-up will be like the sketch
I am enclosing (and reproduced here—Edi-
tor). What proper taps on the output trans-

3 SPLARERS 18 AUOITORIUM. EACH EQUIPPED wITH
UNIV. LINE TRANSFORMER Tiasiiniy AT 500-L000-1500- 2.0004%

> — e
79 SPEAKERS W CLASS-ROOMS EQUIPPED
WiTH A unl\;!ﬂsmi LINE ?ﬂAN&:&ﬂ"!R
WITH_S80 +1.000-3.500- 2,000 APS
ON PRIMARY, CACH SPOFAMER HAS AN
5.P.0 T. SWITCH AND MATCWING
RESISTOR AT CONTROL PANEL

AoliEn

former and on the universal line trans-
former attached to the P.M. speakers?
DeaN C. Coox,
Nolan Intermediate School,
Detroit, Mich.

This letter was sent to the author, Mr.
Manney, whose reply, which immediately

1940
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¥OU CAN BECOME A MONEY-MAKING RADID EXPERT

— N~ SPRAYBERRY

| .. Kersonaliyed
1¥9 HOME TRAINING in

You Learn Easily In

Your Spare Hours . . . .
By Doing Many eriments with
Up-To-Date Equipment

Here’s a really fine, up-to-the-minute
ladlo and Television Training that's spe-
clally designed to Zlve ¥ou quick results
TRAINING PREPARES. YOU FOR GOOD
RADI0 JOBS ... AT EXCELLENT PAY.
My tralning starts right st the beglnning
of Radio . . . unfolds each subject in ¢
simpiified, logical, understandable style.
You easily_learn Television, Electronies,
Facsimile Radio, Radlo Set Rebair snd
Installatlon \Work, ete.

NO PREVIOUS EXPERIENCE NEEDED
it makes no difference what your education
has been. 1 can fit you for a good-paying
Radio  joh. Your ‘success s my tull
responsibility,

YOU GET PROFESSIONAL TEST EQUIPMENT PLUS
EXPERIMENTAL OUTFITS

-+ o Includes 148 Radlo Parts (to build complets Re-

ceiver), Tools, All-Wave, All-Purpose Anaiyzer, and Ex-

perimental Outfits for conducting sctual experiments with

your own hands,

1 Supply

TELEVISION

EARN WHILE YOU LEARN
My BUSINESS BUILDERS show you
how 1o put your Equipment to Prartical
ﬁ;&;' in sh."ld““? l:ﬂu.ll rltl‘unty-maklnz

0 Service Jobs sl
begin trauning. L 7 B

SERVICEMEN

I offer Advanced Training
for those alread e
dio, t

b Al Firk

The Sprayberry Conrer
18 Soid Under g Money- |
baek Agreemaent

berry, .
A20-J University Place, N.W.,
Washington, D. ¢.

SPRAYBERRY ACADEMY OF RADIO
F. L. Spra; Pre:

Please sond me FREE copy of l
"HOW TO MAKE MONEY IN RADIO.'" I

Name ... ... ..., Age .
Address L. L. L. L s l
[oL1 % state . ..., 1

Tear off this coupon. mail in envee
lope or paste on penny  poatcard. '
tervicvinen-—-Check here O J

ERYICE EXPER]

iE M SPARE TIME

Clear, simple. fascinating lessons—prae-
tieal work with experimental kits—make

training easy and fast. Up to date R.T.A,
methods, under Dersonal guicdance of
rrominent chigineer and educator, highly endorsed by lead-
ers l'u radin industry. Spare-time profits soon pay for

START NOW — bi soux om busineas

puld work with radio deslers, in factories, police, marine

e tdeli\%:lé:g‘ é‘é‘?" DONI’T RELAYI ’

Sen N or complete in-

formation and Big Opportunliy Boox FREE'
RADIO TRAINING ASS'N. OF AMERICA

1559 Davon Ava. Dapt. RC-90 Chicage, fil.

RADIO TECHNOLOGY

RCA Tnstitntes offer an intensive course of
high siandard embracing ali phases of Radio
and Televislon, Practical tralning with modern
equipment at New York and Chicago schools.
Also specialized courses in Aviation Communi-
cutions, Radio Servicing and Commerclal Oper-
ating. Catalog Dept. RC-40.

RCA INSTITUTES, Inc.
A Radio Corporation of America Service
45 Varick St., New York, 1154 Merchandlse Mart. Chlcagd

RADIO-TELEVISION

Oldest, Jargest Radlo-Television school in West tralns You
fu= good pay job. Plete instruction including Radio
Canstruction and Scrvice. Broadeast Overating, -Sound.
Talking Pictures, Television, Public Address, ectc. Flexi-
ble plan to meet specific needs of those with or without
jobs. Transhertation allowed to L.A. Earn room snd board
wihille learning. Request Free Catalog.
Dept. RC-9

"ATIO"AL sc“°°'- Los Angeles

RADIO JOBS

Go to men with modern technical training
You need something more than Just ‘‘good fntentions"
to get ahead in Radlo. Today's opportunities go to the
men with TECGHNICAL TRAINING. Our ‘‘Tested Pian
for a Future in Radlo and Telovision.” telis how YQU
can improve your Position. Write for copy of FREE ROOK.
CAPITOL RADIO ENGINEERING INSTITUTE

Dept. RC-9 3224-16th 3t., N.W. .Wash., D. C,
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6000 JOEs/
for RADIO MEN in

Hatmna! Defense lﬂdusme.s

OREPARE NOW/,
LEARN RADIO

and SERVICE WORK with 2

RADIO PHYSICS COURSE

BASIC FUNDAMENTALS

Here's your start in Radiol If
you are a Dbeglnner, this ohe
big, all-inclusive, short-cut,
self-instrucdon hook of nearly
L0600 pages with over 500
iltustrations will Eive you a
thorough_tralning in the im-
portant Fundamentals of Elec.
tricity, Radlo, Sound, Televi-
sion. thode- Ray Tuhes, ete.
—a]l the essentials, all the
background You need for @&
complete radio knowledge.

No math—no precious training
mecessary. It sturts at the
very beginning, leaching you
all about Electricity first, And
you can learn it all casily by
yourself at home, checking i
your progress with the 858 .
:)ollaexlminG:ﬁl‘cn d{lavi:w s
estions. rar makes
everything crystal-clear  and ;z: 'I’LALGUESS
easy to understand. That's N
wny thie same Radjo Ph: 856 REVIEW
Course i3 used by tho U_ 8. QUESTIONS
Army and Navy and by more
radio schools and students than any other radio book!

LEARN HOW
with this!

This famous Ghirardi text girves
ou & compiete 1300-page train-
ng course in practical radio

service work, It's an illustrgted

';r‘ld mine’® of gervicing knowl-
cdge. 420 pages explain all types
of scrvicing test instruments—

they work, how constructed,
how to hulld them, how to use
them. Then 500 more pages give
you & completo step-by-step pro-
cedure course In  trouble-shoot-
ing, testing, aligning and re-
palring zll makcs of radlo sets

—all g.ned on latest Servicing
Methods! Here's what you learn;
& Test Equipment—Theo De-
scriptions. Diagrams of all Com-
momill Instruments, How They

;k. Cohstruction Data.

@ Trouble-Shooting —
short-cut  methods® for f;f“’.ﬁ&' 1300 PAGES
8 Repairing—Advanced “Factory 08 ILLUS,

Methods™ explalned fully.

¢ =MAIL COUPON TODAY!.

RADIO & TECHNICAL PUBL, CO., Dept. RC-80
| P R
pos H wi D. Back
g RADIO PHYSICS CoUnsk: § °“§4 B0 torsiam e
RADTO RRVICING 530 84’05 :orv.-mnll

Nnme R i S e U o T R R R Y R T T "
Addreas .. . . _I

:u-:cncul. ENGINEERING G-t £7od sraan

triuu field. Prepa wm! lt C:‘ \\hle H".
enum quirk!v

Lew
BADT0 ERATH LRI G et sy e iend

lic address, photo-eleciric work.
be super. urvitc n;:nn real vacuum tube

Tultion. _$25. elther Deferred  nayment ian:
F R E Get nnlel nf school

1 ecataloms, ltudent
magszines. complele details. SEND N

LINCOLN ENQINEERING SCHOOL, Bax 031-c21, LINCOLN, NEBR

‘RADIO COURSES

Start September

RADIO OPERATING—RROADCASTING
® BADIO SERVICING — a bDractical course
[ ] RADIO AM'ATFUR CODE @ TELEVISION
® ELECTRONICS—1 yr. day course 2 yrs, evc.
Day lnd Evening Classés. Booklet Upon Reduest.
New York Y.M.C.A. Schools

4 W, &4th Street New York City
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went to Mr. Cook, follows:

Assuming that all speakers in the entire
system are to receive an equal amount of
power, and if each of the speaker trans-
formers employed are set at the 2,000-ohm
terminal, the total speaker line impedance
will be equal to the line impedance of each
transformer, divided by the number of
transformers in parallel. This equals 2,000
divided by 32, or approximately 62.5 ohms.

It is therefore apparent that it will be
necessary for you to change the output
transformer, as the 62-ohm terminal is not
available in your present output circuit. Of
course, you could set all of the output trans-
formers at the other taps, and have a low-
impedance speaker line.

For your convenience, I am tabulating the
speaker line impedances, if all speakers are
set at the taps indicated.

“Ohms” Tap Correect Output- Resistor
Used at Each Impedance of (Value in
Speaker Amplifier . Ohms)

(Ohms) Rl R?

2,000 62.5 2,000 665

1,500 47 1,500 500

1,000 31 1,000 333
50 1.56 50 16.6

You of course realize that the use of a
low-impedance speaker line will increase
your line losses. If you are interested in
calculating the exact amount of loss in-
curred, for any of the low-impedance circuit
arrangements, you can easily do so if you
will refer to A. C. Shaney’s article (“A.F.
Amplifier Load-Matching Technique”) which
appeared in the March, 1940, issue of
Radio-Creft (see page 539).

For ideal conditions, the speaker line
should be approx. 500 ohms. This would
mean that you would use the 500-ohm out-
put terminal of the amplifier output trans-
former. Under this arrangement, the pri-
mary of each speaker transformer should
have an impedance of 16,000 ohms; R1
should be 16,000 ohms; and, RZ should be
5,333 ohms.

H. S. MANNEY

PHILCO'S WARRANTY SERVICE

STATION PLAN
Dear Editor:

We are a Philco Warranty Service Sta-
tion and just received a letter from Philco,
a copy of which I am sending, please find
enclosed. (Printed below.—Editor)

I would like you to note the sorry state
into which service business has apparently
fallen.

Phileco would like us to service a radio

F for a competitor for 55¢ regardless of the
*™1 | trouble and they will replace the parts,

however from past experience I find that
if a tube has been out of Phileco’s factory
over a certain length of time it is no longer
guaranteed regardless of whether it, or the
set it is in, was sold yesterday or never sold.
In a case like this the Serviceman loses
the tube. Philco does not supply us with
their code enabling us to know how old the
tube is. This seems to be a racket to help
pay for tube failures rather than any other
apparent reason.

Radio Servicemen and dealers already
have enough competition from drug stores,
hardware stores, and grocery stores with-
out adding gas stations {(and electric
utilities, on ‘‘deals”?—Editor). We should
have some plan for drygoods and clothing
stores to sell radios. We now have to sell
all types of electrical supplies, washing ma-
chines, and water systems to make a living.

You have my permission to use any part
or parts of this letter you wish.

(Signed) .......cc00innunns =
Serviceman for
Columbia, Miss.

RADIO-CRAFT

www americanradiohistorv com

TO ALL WARRANTY SERVICE
STATIONS

The Standard Oil Company, through their
dealers, plan to sell a large number of Philco
Transitone home radios. Up until this time
they have sold many Philco Auto-Radios
and the installation and service of these
sets has been handled by Philco Auto War-
ranty Service Stations. In each case the
arrangements were completed locally—the
Standard Oil dealer contacting a Warranty
Service Station near him and arranging how
the work was going to be done and how the
dealer would arrange the payment to the
Warranty Service Station for the work.

This method of operation has been very
satisfactory and they wish to establish the
same procedure for the servicing of the
Philco Transitone home radios.

The troubles encountered, of course, with
a Phileco Transitone will be much simpler
and much easier to correct than in an Auto-
Radio with defective tubes perhaps repre-
senting the largest percentage of trouble.
We think that you should quote the Stand-
ard Oil dealer a flat rate of 55¢ per set re-
gardless of what trouble you find. Any parts
or tubes that you replace in doing this work
within the warranty period can be obtained
no charge from your Phileo Distributor.

The Standard Oil dealer near you will no
doubt get in touch with you very soon to
make arrangements for this work.

Very truly yours,

PHiILCO RaDIO & TELEVISION
CORPORATION,

Robert F. Herr, Manager,

Parts & Service Division.

Radio-Craft wrote to Philco as follows:

June 17, 1940,
Mr. Robert F. Herr,
Phileo Radio & Television Corporation,
Tioga & C Sts,
Philadelphia, Pa.
Dear Mr. Herr,

We came in receipt of a letter to one of
our subscribers, copy of which we enclose,
having left off, for the present, the name of
the firm.(*)

They also enclosed a copy of your letter
dated June 5th, entitled, “To All Warranty
Service Stations,” with which, of course, you
are familiar.

We are bound to our readers to give them
all the support we possibly can, as the mag-
azine is and always has been supported
by the Servicemen, and we wish, of course,
to run their letter, as well as a copy of your
letter, in our regular columns for this pur-
pose.

Before inserting it, however, we would
like to have your reaction to this, as there
might be an angle with which we are not
familiar here.

An early reply will be appreciated.

Cordially yours,
RaDp10-CRAFT,
Editor,

P.S. I am sending this by registered mail,
to be sure it gets into your hands.

Philco replied thus:
Editor, Radio-Craft:

It is difficult for me to answer unsigned
letters such as you enclosed with yours of
June 17. Apparently whoever wrote the let-
ter does not have the complete information
on the Philco Auto Radioc Warranty Service
Station setup. This Warranty Service Sta-
tion setup has put more money into the
hands of servicemen than any other single

*(The name and address of the writer,
and the company with which he is connected
are on file in Radio-Craft offices and are
available, upon request, to any cuthorized
individual.)
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plan 1 have ever heard of in the radio in-
dustry.

If you wish, you can send me the name
of the writer and I will have the Philco
Distributor in his territory give him the
complete information which I know will
more than satisfy him.

Very truly yours,

PHILco Rapro & TELEVISION
CORPORATION,

Robert F. Herr, Manager,

Parts and Service Division.

Radio-Craft's follow-up was:
Dear Mr. Herr,

1 have your favor of the 19th, which cer-
tainly does not answer the problem.

It is a question of principle involved, and
whether the copy of the letter we sent you
was signed or not, seems to make little dif-
ference. As the letter stated, our reader
mentioned that they are a Philco Warranty
Service Station. For that reason, they cer-
tainly would know what it is all about, and
their letter speaks eloquently for itself.

We feel that your letter evades the issue
entirely, and for this reason we find it neces-
sary to publish the correspondence.

You state that “This Warranty Service
Station setup has put more money into the
hands of servicemen than any other single
plan I have ever heard of in the radio indus-
try,” yet you do not feel inclined to tell us
about ijt.

Our last letter was sufficiently clear on
the subject and we believe that we should
have all the facts, which, evidently, you are
not willing to give.

Sincerely yours,
RAD10-CRAFT,
Hugo Gernsback,
Editor.

(No reply has as yet been received.—
Editor)

INTERMITTENT RECEPTION
“TIME TABLE"!

Dear Editor:

Here's a tabulation of the most sommon
causes of intermittent reception. You'll
probably notice that condensers were left
out; that’s because condensers do not have
any time constant:

TIME
0-3 minutes

PROBABLE CAUSE
Tubes or poor connection
in set.
Resistors, especially cath-
ode bias resistors. Also
) speaker fields.

3-5 minutes Series filament resistors
(A.C.-D.C. Sets) and heavy-duty resistors.
Over b minutes Power transformers and
large bias resistors.

3-5 minutes

If set cuts off erratically, then it's a
faulty condenser.
HarorLp R. KUNTZ,
Brooklyn, N. Y.

Ingenious, we call it. Of course, good
judgment must be used in applying a tabu-
lation such as the above, but the probabilities
are in favor of the time elements Mr. Kuntz
has observed in his service work. We would
like to hear from other Radio-Craft readers
in this connection.

FUTURE SERVICEMAN
Dear Editor:

Some time ago 1 decided to take a course
in Radio, and 1 got one from Supreme Pub-
lications, and they tell us to get some good
radio magazine and I come to buy your
magazine. I look it all over, 1 come over
RADIO-CRAFT
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AN ENTIRELY NEW AND DIFFERENT
SYSTEM OF STATIC-LESS,
HIGHER FIDELITY BROADCASTING
AND RECEPTION
Highly perfected, FREQUENCY
MODULATION radio is ready right
now, for full commercial operation.
A special wave band has been set
aside for it by the Federal Com-
munications Conmission. Yeu'll be
first with radio entertainment of
breathtaking beauty and realism,
with the muagnificent new custom-
built Frequency Modulation receiver

NO
STATIC

NO
NOISE!

*MAILBAGe®

developed and far advanced by E. H.
Scott.

UNDREAMED OF TONAL REALISM

Scott “F.M.” radio sound reaches the full
capacity of the human ear... 2 to 3 times
more fidelity than our present system of
broadcasting! Tone and detail are more
real and beautiful than can poasibly be
imagined. Because entirely new and differ-
ent electrical characteristics are wused.
YOU HEAR NO STATIC OR NOISE,
even with lightning flashing within the
“F.M.”’ station area. The wonder of the
new Scott Frequency Modulation receiver
is beyond description. For the first time,
voice and music exactly as heard in the
auditorium can be brought into your home
by radio!

GUARANTEED FOR FIVE YEARS!

Custom built to-order, with the precision
of fine scientific equipment, yet moderately
priced. Be first to own this revolutionary
new kind of receiver. ACT NOW.

M ai! the Cot'mon Today—Big Cash Savings If You Act Now!

—_—— e e e e e e . e e e e T . e e E— ——

o'fllul.“

Address
CHICAGO,

NEW YORK,

E. H. SCOTT RADIO LABORATORIES, INC.
4404 RAVENSWOOD AVE., DEPT. 24P40, CHICAGO, ILL.

Send all facts, special offer, analysis of Scott receivers, and order
blank, NO obligation.

STUDIOS:
BUFFALO, DETROIT, LOS ANGELES

that article about “The ABC of Db., YU, Mu,
Va, Gm, and Sm.” and found that very help-
ful for me and 1 hope that you give us some
more, and how about some gccld plans for
radio volt-ohm-milliamp. taster or if pcssitle
a good tube tester?

You’ll find also my money for an 8-menth
subscription to your magazines.

1 am a future Serviceman.

RoGER LANGLOIS,
Montreel, P.Q., Can.

We'll do our best to give you articles
which will help you to become a good Ser-
viceman. Meanwhile, we suggest you pay
particular attention to the books for Serv-
icemen which have been published during
the last year or two; and the recent issues
of Radio-Craft, all of which have contained
articles by and for practical Servicemen.

1940
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WHERE TO FIND
DATA ON SPEAKER BAFFLES

Want to know where to find extensive
design data on bafles and exponential horns
for use in connection with dynamic horn
units and cone speakers? Well, here you are:
Proc., I.LR.E., Oct. 1936; “Radio Engineer-
ing,” by F. E. Terman (McGraw-Hill);
“Motion Picture Sound Engineering,” by
the Research Council, Academy of Motion
Picture Arts and Sciences (D. Van Nos-
trand); “Loudspeakers,” by N. W. McLach-
lan (Oxford University Press); and, “Ap-
plied Acoustics,” by H. F. Olson and F.
Massa (P. Blakiston’s).

Do You Know

how the new ultra-small-space portable
radio sets are designed for maximum effi-
ciency? Diagrams and details next month.
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Order your copy NOW—the only NOW READY

P. A. HANDBOOK |~

A Resume of the Contents of t

AMPLIFIER HANDBOOK
AND PUBLIC ADDRESS GUIDE
FOREWORD

INTRODUCTION
Definitions—decibels, frequency, in-
put, output, impedance, ete.
SECTION I—SOURCE
Carbon microphones (single-button
and double-button)
Condenser microphones
Velocity (ribbon) microphones
Dynamic microphones
Crystal microphones  (sound-c€ll
types, crystal diaphragm types)
Cardioid microphones
Contact microphones
Phonograph pickups (magnetic types,
crystal types)
SECTION 1I1—AMPLIFIERS
Voltage Amplification
Design of resistance-coupled volt-
age amplifiers )
Commercial voltage amplifier
The Power Stage
Class A amplifiers
Class AB amplifiers
Class AB; amplifiers
Class AB: amplifiers
Class B amplifiers
When to apply class A, AB, and B
amplification
Power Supplies
Half-wave rectification
Full-wave rectification
Voltage doublers
Filter Circuits
Power supply regulation, etc.
Practical Hints on Amplifier Con-
struction
Microphonism
Placement of components
Tone compensation
Inverse feedback
Remote control methods
SECTION INII—DISTRIBUTION
The Y.oudspealier
Dynamic speakers
Speaker performance (frequency
response, efficiency) i
High-fidelity speakers
Speaker Baflles and Housings
QOutdoor speaker installations

OST COMPLETE Power cone speakers
AND AUT‘HENT‘C Rabd;giles(360° distribution) speaker
P.A. BOOK PUBLISHED SECTION IV—COORDINATION

Input impedance matching

T%‘l,;“r;?ﬂb.m.kn;ul ¥et been published which covers A MATCHLESS VOLUME Matching speakers to P.A. installa-
ems); in one compiete. :i‘ﬁﬁl. also_kindred sve; As complete as you would expect to find any engineer- tions
unbelievable. Yet, 1t In & fact there 10 no haok i in% handbaok—this i5 how the radlo or P. A. man .
Erint whicn eovers Bunile Addres (oo Ao g% I flnds the amPLIEIER MANDBOOK ANO PUBLIC A8 Phasing speakers
publistoes this pide.sprenad map RADIQ-CRAFT will  from S exoeationally Jarte. nUmBer of ources. the Effect of mismatching speakers .to
Rddress of such magnitude 60 ) ‘;" ume an Public volume covers nearly & hundred different sub{:—cts amplifier output
tivethat cvery man enfaRed in 1adio cam have both  Coordinating cvery conceivable branch or sub-division pli put . .
:n!ﬂhe:r:li;:_-l -n? practical knowledge of the function of Public Address. THE CONTENTS A typ;cal PA' installation (H‘l a
S EEUild Wi ot s SIS AR ro ety snor o, maenicudg o the eamE AL
grrmiania it e, R B il B i AbeliRied kool Thed | eORLIC) AoShags SECTION  V—USEFUL PUBLIC
‘ ! E s four =
grneﬁg ss'&)‘:l:: l:l;eTlpei'\.dg;:?!t gm??\?rxgﬁ:sepmgk c‘“" ﬂzl{lt). sh:n\;l‘lrf:‘t‘::'irg;k;oewncoonfwt?ts mnter;%_l;:;a::r;t} ADDI{ES‘S DAT-& AI\D lN"
sistently buitd. servict and sell sound equipment. = ;‘r’;lelmcr:nﬁle:num;’r:;?sh:hse“&%‘f’ltél—mhoosr:ugp this book. FORNIA"II.ON b
RADC Sgeaker matching technique
ADCRAFT PUBLICATIONS « 20 VESEY STREET « NEW YORK, N.Y. Téa ABC of Db, VU, My, Gm and
m
r----—_--—--—--_—-—-—-—- e Charts and formulas useful to the
RAGERAET practical P.A. sound man
o A EPU]BL;Q:T‘:ONS. INC. * 20 VESEY STREET % NEW YORK. N. V. :g\-?vm Handy 11)ndexd§o important articles
entlemen: Enclosed find my remittanee of 25¢ for which send me POSTPAID, one copy of your =] n public address and soun
1840 AMPLIFIER HANDBOOK AND PUBLIC ADDRESS GUIDE. 5 g
Send @o ....0.0n others, for friends, slso POSTPALD @ 25¢ each. s

.................................... v | Order Your Copy NOW—
OitF cevennnnnnn et rarsters ST TS NGB o1 T A S i BB oo i e M G114 o 750 STSTSTe 5 5T SeToTe o g I é[f/ﬂ eoapon xR d

Rémit by check or money order; register letter I

if you gend cash or unused U.S, Postage Btamps. 3
i Mail Toa[ay/
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... . there does not exist in
the United States an ade-
quate Board to evaluate
inventions.

to play a large réle. In all branches, whether they be the

War Department or the Navy (including the two Avia-

tion Departments of both Army and Navy), radic is one
of the most important adjuncts. Every type of mobile unit
—on land, and sea, and air, including a part of the infantry
itself—must be radio equipped now-a-days. The German
war machine has shown that complete coordination between
‘all the forces and their units is out of the question without
radio.

IN the present rearmament of our country, Radio is bound

Nor is radio used solely for communication purposes dur-
ing wartime. Radio finds many applications outside of
communication, such as telemechanics, facsimile, electronics,
and many others too numerous to mention. The tendency
in all modern armies is to make war as safe for the fighting
forces as is humanly possible. The astonishing results of
the German Army have shown that the percentage of their
man losses, even in major attacks, was far below that in
former wars. The reason for this is immediately traceable
to radio, and radio alone, because quick communication and
coordination between the various fighting units make it
possible to work them as a huge homogeneous whole where
every unit is constantly in communication with the com-
manding staff—no matter what the distance may be—a thing
unthinkable without the instrumentality of radio.

There is, also, no question at all that as time goes on,
radio will come even more into its own, and we will, during
the next few years, see astonishing results mainly due to
radio instrumentalities, in warfare.

America has always been ahead in radio, and it is a fact
that we have more talent here than perhaps anywhere else
in the world. Some of the greatest radio inventions have
come from the United States—which indeed made radio
possible. Beginning with the Edison Effect, discovered by
Thomas A. Edison, followed by the Vacuum Tube by Dr.
Lee deForest and supplemented by many modern indispens-
able circuits, such as the Superheterodyne of Major Edwin H.
Armstrong, there have been hundreds of other radio inven-
tions by a host of Americans. It is to be expected that in
the future also, America will lead in still greater radio
achievements. At the present time we are confronted by
the fact that there does not exist in the United States, an
adequate National Board to inspect and evaluate radio
inventions, or for that matter, any other important war

RADIO-CRAFT for SEPTEMBER, 19490
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‘"RADIO’S GREATEST MAGAZINE"'’

RADIO
WAR
INVENTIONS

By the Editor — HUGO GERNSBACK

" inventions which could help in making America more secure.

During the World War, it is true, we had the National
Advisory Council with Thomas A. Edison as its Chairman.
At the present time there is no such agency where the
inventor, or engineer, can take his invention for evaluation.

Frequently, important inventions come abouf’which, if
they have military value, should be kept secret for the time
being, rather than be made public. But where can an

.inventor take such an invention today? A recent letter to
_ Radio-Craft from a well-known research scientist is apropos.

This scientist states as follows:

" “I have had a number of inquiries from Consult-
ing Engineers who are close friends of mine, as to
the procedure of contributing any inventive co-
operation for the present re-armament program.
That is, where can they get a line on the work in
the electronic field, which promises to yield the kind
of results that would be acceptable to our Govern-
ment. Various attempts here at Wright field to
accomplish anything in that direction seem to dis-
close a lack of co-ordinated control. In other words,
everybody has his own little niche in which he is
interested and the amount of red tape is unbelievable
to a civilian engineer. It is not uncommon to spend
weeks, day after day, to walk from one depart-
ment to another, so I am told, only to wind up with
the result that some other Field is carrying on such
and such research, or to submit a completely worked
out proposition in writing, specifications, ete., to
Washington, with model.”
As this scientist states, we have many excellent specialists
willing to devote their efforts in the right direction, anxious
to avoid duplication of effort, yet there seems no effective
way to make this talent available.

The growing need, therefore, is an adequate central
Government body where such inventions can be evaluated
properly to make them available to America. Such a body
must be composed of not only experts in their particular
lines, but in addition men who have imagination. All too
often it has been found that experts alone cannot evaluate
inventions themselves, and, frequently, such inventions have
been either temporarily side-tracked or permanently shelved;j
instead, had they soon been perfected, they could have been
of great public value. ‘

It is to be hoped that such a national body will socon come
into being, if America wishes to get the greatest benefits
from its wealth of inventive genius.
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*THE RADIO MONTH IN REVIEW*

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

HOR
-
i

Pegeen Fitzgerald, WOR-Mutual's Iovoll‘commenh-
tor and fashion expert, with the icrasol''—a
special parasol-microphone she designed herself for
use at fashion shows and outdoor broadcasts. When
In use the microphone is clamped to the parasol
handle (see cover photo), when not in use it be-
comes the handle for the folded parasol.

"PARASOL MICROPHONEI"
(Cover Feature)

GOP _CONVENTION
TELEVISED

With the aid of an in.
tricate setup, N.B.C. suc-
cessfully televised the 5-
day National Republican
Convention of 1940 at
Phlladelphla last month.
N.8.C. engineers linked
together 3, sometimes 4,
cameras located at mde-
Ié-separa'ed onnts in

onvention Banks
of lights had ?o bo man-
ipulahd and focused on
various personages being
televised and neat “'cuts’
had to be made from one
telly camera to another.
Programs were sent over
2 experimental wire c¢ie-
cuits and the 98-mi. stretch
of coaxial cable from
Philly to New York, where
it was broadcast over
station WZ§BS'5 transmit-

or.

for farsighted radio men was

the report from the General
Electric Co. that frequency modulation has
now crashed the aiviation field in a big way.
The Civil Aeronautics Authority purchased
four 250-watt F.M. xmitters to control
radio-range equipment in Alaska. Radio
ranges are being s2t up by the C.A.A. near
Cordova and Ralston to serve radio “bea-
cons” to aircraft “flying the beam" over
far-flung Alaskan territory. The F.M. xmit-
ters will be used ty mainland operators to
remote-control the range, and the peint-to-
point, transmitters on the 2 islands; alse
over the F.M. transmitters will go weather
broadeasts in voice which will be radiated
from the island stuations.

Hard on the he:lg of its anmnouncement
that F.M. had its blessings, the F.C.C. re-
leased gencral forre No. 41741 (date: June
22), including rules governing frequency
modulation stations; {and te F.M. Broad-
custers, Inec., for cngineers only, form No.
41851 ldate: June 29)). These include: min.
of 6 hrs. per duy (8 daylight, ditto dark)
on the air (except Sunday); at least 1%
hrs. must not duplicate other programs in
same area; “to safeguard the public against
monopoly, no person or group may directly
or indirectly control more than 1 F.M. sta-

EXCITING news last month

TELEVISION PHONE
Charles F, Kettering, Gen-
eral Motors vice-presi-
dent, and his son Eugene
are thown at the frans-
mitter of the "“televition-
telephone™ introduced
last month as part of
G.M.'s display at the New
York World's Fair. Me.
Kettering both hears and
sees the person with
whom he's talking. A
coaxial cable transmits
the image fo a receiver
connected at tha other
end of the telephone cir-
cult. The spot illustration
on the front cover shows

r. Kettering's image on
th- teceiving tube.
recent Iissue of
Rad:o-Cmft described
the “jeep control’ which
joins the terminal equip-
ment.

ie
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RADIO CRAFT

tion tn the same area” (Radio-Craft asbs:
will this prevent setting-up a coast-to-const
F.M. network?) Unlike A.M. stations, F.M.
stations are licensed to serve specific areas
in sq. miles. Score o date: licenses issued,
about 22; applications, 150.

Bell Labs. and Western Electric demon-
strations of F.M. vs. A.M. reception, in a
plane over LaGuardia Airport, of signals
from the Labs.” building in N.Y.C. last
month had 2 important repercussions: (1)
airline officials stated their conviction that
much of the future of aeronautical commu-
nication lies in the ultra-high frequencies;
W.E. officials announced intentions of the
company to undertake development of ultra-
H.F. equipment for aeronautical communi-
cation. . . . Speaking before the Seattle,
Wash., joint meeting of the LR.E.-A.LLE.E,
General Electric’s (Schenectady) technician
E. E. Williams stated that because static
in every form, and extreme shadow effects,
constitute biggest problems with present
emergency services, F.M., which is free of
these faults, will be welcomed in these fields.
Mr. Williams suggested F.M. for the fol-
lowing uses other than broadcasting: emer-
gency service; air transport and control;
relaying and program pick-up. .. .WOR’s
chief engineer, J. R. Poppele, complains he
can’t get natural static on his home F.M.
receiver. So now, being unable to detect
approaching thunder storms, he sometimes
gets caught without an umbrella, their
press dept. ingenuously remarks. . . . The
column “Radio Vista” in the N.Y. Post re-
ports that a trade magazine estimates a
probable sale of 24 million F.M. units in the
next 6 years.

SHORTWAVES

AST month the F.C.C. clamped
L down on indiscriminate use
of ham-radio facilities, de-
manded fingerprints and proof of citizen-
ship of radio operators; commercial opera-
tors, as well, came within the scope of the
questionnaire which went to “about 100,000
radio operators licensed by the Federal
Communications Commission.” The form re-
quires statements under oath as to (a) citi-
zenship, (b) nationality of immediate rela-
tives, (¢) time spent by operator or appli-
cant abroad, (d) foreign or domestic gov-
ernment service, and (e) identification such
as fingerprints, photographs and affidavits,
all by Aug. 15.

The American Radio Relay League’s man-
aging sec'y., K. B. Warner, announces the
selection of the League’s “How to Become
& Radio Amateur” as the organization’s 8rd
book to be selected by the N. Y. Chapter of
the American Red Cross for translation-into
Braille for blind persons.

SOUND

FEW more scares such as

Orson Welles threw into us

some time ago may serve
either to kill or cure us of the “jitters” we
then exhibited. But that we still have a
hangover of this ill, superinduced by world
conditions, is evident in a news item of last
month, special to the World-Telegram from
Newark, N. J. Over b00 citizens phoned ta
police headquarters, nervously questing the
source of “the noise in the sky.” The an-
swer: a midget-auto racetrack 7 miles away,
and the wind-borne high-power output of a
public address system which was plckmg—up
the auto racing noises.

A 2-way sound 8ystem comprising loud-
speakers, linked by telephone wires between
her room at home and a classroom in the
{ocal school enabled a Ja-year-nld Towa girl

SEPTEM B ER,

“for I940



www.americanradiohistory.com

—

Photo—Courtesy Long Lines—A. I. & T. Co.

COMMUNICATIONS INDUSTRY—IN PERSONI

With a head-dress of vacuum fubes, a necklace of
telephone dials, a bodice of teletypewriter tape,
and a skirt on which telephone poles were sil-
houetted against a cloud background (not shown),
Peggy Healy, a professional model, depicted the
Communications [ndustry at a banquet in Washing-
ton recently. The occasion was a celebration of the
150th anniversary of the founding of the United
States paten? system.

to keep up with her clasges during a long ill-
ness, This “DX interphone” climinated the
barrier of distance between teacher and
clagsmates, and the remote student.

Joseph H. Kraus, Editor of Science Ob-
server, last month raised an interesting
question in his editorial “Why is a Stradi-
varius ?” which radio men, particularly spe-
cialists in Electronic Music—may wish to
answer. He points out that Amati, Stradi-
vari, and other violin makers of the 17th
and 18th Century, made quality instruments
often imitated but never duplicated. Until
recently, “Varnish"” was the accepted an-
swer, but recent experiments at Cremona
have disproved this belief; removing the
varnish from the old masters’ instruments,
and revarnishing them, failed to produce any
appreciable change in the tone.

“In all these many tests human ears serve
in the capacity of ‘experts’,” observes Mr.
Kraus, and concludes: “In this modern age
when sound can be analyzed perfectly it
should be possible for scientists to duplicate
classical instruments of ancient vintage by
recording the sounds of the perfect models
and modifying modern instruments to ap-
proximate this sound. Perhaps treating the
wood to a supersonjc vibration will align its
internal structure so that each molecule will
respond properly.”

ENGINEERING

€< ONDUCTIVE rubber” is

C the newest thing out, a

newspaper reported last

month. In a hospital, for instance, it might

be a safety measure in preventing a recur-

rence of such an incident as the recently-

reported explosion of an anesthetic set on

fire by static electricity generated as the

:lurgeon walked across the operating-room
Oor.

The mobile unit recently added to the
equipment of gtation WDAY [Fargo, North
Dakota) for picking-up outside programs
last month brought aid to an injured woman
by making possible X-ray inspection of an
injured leg. Tractors, horses and manpower
kelped bring the truck over almost im-
passable roads to supply power for the
X-ray equipment. The patient’s farmhouse
no longer lacked electricity once the mobile
unit’s gas-driven generators started tirn-
g over. -
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*THE RADIO MONTH IN REVIEWe

James L. H. Peck’s article “Weapons of
the War Planes,” in the May 1940 issué of
Science Digest, recalls to mind the axiom
that “there is no weapon of offense for
which a defense cannot be devised.” Con-
densed from a section of the book “Armies
with Wings,” one paragraph. reads as fol-
lows:

“Experiments are being conducted with
a tiny radio transmitter that guides bomb-
ers to their concealed objectives. A foot-
square, high-frequeney transmitter that may
be concealed almost anywhere—in base-
ments beneath trash piles, or in garbage
cans, or on roof-tops—by saboteurs or ‘in-
side cooperators,’ sends out a signal that
leads the bombers directly overhead. Oper-
ation is somewhat like following an airways
beam.”

TELEVISION

ITLE: “Television Places Job-

THunter." Last month WOR's

J. R. Poppele (he's-only chief

engineer, you know), minding his own busi-

ness look-listening to an N.B.C. telecast

coming over his home television receiver,

became impressed by the brightness of a

young lady who spelled-down all the stu-

dents in her class at Katharine Gibbs Busi-

ness School. Sequel: the girl is now Fep-
pele’s secretary.

Televigion aided in a test mobilization of
civilian power last month when the annual
Pacific Coust American Legion Mobilization
call went out over WE6XAOQ (Hollywood).
While designed primarily for disaster re-
lief, the plan also calls for mobilizing men,
who served the United States in the last
World War, for national and sabotage de-
fense, and a8 oir warning networks.

The television camera peacefully pierced
the defenses of New York Navy Yard last
month and gave televiewers more of an eye-
ful, during the launching of the 35,000-ton
battleship North Carolina, than was ob-
tained by most of the limited number of
holders of special passes to the event whom
the Navy Dept. had permitted inside the
grounds.

BROADCASTING

RADIO broadcasting has had

its effect on the political.

i picture. Commenting on po-
litical broadcasts of 1924 as against those
of 1940, WOR points out that whereas only
an engineer and an announcer were re-
quired for the earlier set-ups, WOR-Mutual
at Chicago, for example, had a staff of 25
to handle the Democratic gathering. Are
rangements committees of the 2 parties now
plan their ‘sessions with an eye to radio:
long demonstrations are no longer per-
mitted; P.A. mikes placed with each state
have eliminatéd the battles of earlier days
when delegates fought to be heard from
far corners of the halls.

TOURMALINE MIKE

The purpose of this Bell
Telephone Labs. instru-
ment is to measure the
amount of sound enter.
ing a mike and thereby
provide a standard for
all microphones. The tour.
maline-crystal (a thin disc
about Y-in, in dia. and
about |/40-in. thick) “de-
velops an electric -current
due to the pressure of
sound waves. The low
output of the crystal is
* fed into a special, low- .°
noise-level Y.-T. amplifier.
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EMERGENCY F.M. 2-WAY COMMUNICATION
SYSTEM P

One of the first ap?licaﬁons of F.M. for e:nergoncy
service_was recently started by Douglas County,

-Nebr; The sheriff's office is now in constant, inter-

2rence.free ¢ icaton with all mobile units
patrolling different sections of the county. The entire
system is 2.way, the main transmitter bein?’a 250-W,
.E. F.M. job and each mobile transmitter being
25 W, The illustration shows a 25-W. transmitter be-
ing field-tested by G.E. engineers. Transmitter is on
left, raceiver at right. (See photo in cover circle.)

ABROAD

Y an odd quirk of fate, Radio
B last month experienced the
result of its own “cry wolf.”
Newspapers headlined the A.P. report that
thousands of French troops on the Swiss
border' refused .to believe- Marshal Petain’s
radio speech in which he said, “We must
stop fighting,” and continued to fight until
forced across the border. “It’s just propa-
ganda; everybody knows the Nazis have
some of our radio stations,” they explained.
The Netherlands Legation in Washington
is the source of the report, printcd by the
New York Herald-Tribune, that in the hel-
met of each Nazi parachutist who landed
in Holland was a miniature radio set for
receiving orders from German planes.
When the fight became bitterest, just be-
fore the capitulation of France, the (“pre-
sumably”) British succeeded in “blacking
out” German transmission (including all
the American beams) all one night, start-
ing with the Lord Haw Haw program, the
New York Daily News reported. How? Why,
by sending a contintious interfering signal
on each Nazi wavelength. ... Not since
June 2 have car-radio sets been permitted
to be used or owned (in England?), A.P.
reported from London. g
Last month WOR-Mutual released a tele-
gram from their correspondent in France,
Waverly Root, and French Army reporter
Victor  Luscinchi, which told of plans to
continue broadcasting from Spain and
Africa after German advance contingents
had surrounded the last available French -
S.-W. xmitter. N
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Radio Service Data Sheet
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LULLABY BEDLAMP RADIO, MODEL TSBU (Mitchell Mfg. Company)

5-Tube Superheterodyna; A,C.-D.C. Operation; Broadcast Band (535 to 1720 ke,], including Police Band; Automatic Volume Control:
Builtin "Air Magnet" [Loop Antenna); 12 Watts Power Output: Separate Reading-Lamp Switch.
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SERVICING DATA

. Lack of sensitivity and poor tone quality may
be due to any one or a combination of causes
such as weak or defective tubes or speaker,
obPen or grounded bias resistor, bypass con-
denser, etc. Never attempt to realign set until
. all other possible sources of trouble have n
“first thoroughly investigated: and definitely
proved not to be the cause. &

_NOTE: It is absolutely necessary that an
accurately calibrated test oscillator with some
tyPe of output measuring device be used when
aligning the receiver and that the procedure
be ecarefully followed, otherwise the receiver
will be insensitive and the dial calibration will
be incorreect. The trimmers will be referred to
by their function.

ALIGNMENT PROCEDURE

The alignment of this receiver requires the
use of a test ogcillator that will cover the
frequencies of 456, 600, 1,400 and 1,720 ke.,
and an output meter to be connected across the
primary or secondary of the output trans-
former, If possible, all alignments should be
made with the volume control on maximum
and the test oscillator output as low as pos-
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‘8 05CILLATOR
TRtk trzonc, 8§
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TRIMMER BOOKC.
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&

IST-LAT
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Locafions of main components and trimmers.

]
17y,
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VOLUME
CONTROL -

g

&

$chematic diagram of the Lullaby Bedlamp Radio.

sible to Prevent the A.V.C. from operating and
giving false readings.

The LF. stages should be aligned properly as
the first step. After the I.F. transformers have
been properly adjusted and peaked, the broad-
cast band should be adjusted. -

LF. ALIGNMENT. With the gang condenser

. set at minimum, adjust the test oscillator to

456 ke. and connect the output to the grid of
the 1st-detector tube (12A8GT) through a
0.06- or 0.1-mf. condenser. The ground on the
test oscillator should be connected to the
chassis ground. Align all 3 LF. trimmers to
peak or maximum reading on the output meter.

BROADCAST BAND ALIGNMENT. Remove
chassis from cabinet and set it up on the bench.
Care should be taken to have no iron or other
metal near the loop. Do not make this set-up
on a metal bench.

Connect the test oscillator to the antenna of
the set through a 200 mmf. condenser. With
the gang condenser set at minimum capacity,
set the test oscillator at 1,720 ke, and adjust
the oscillator (or 1,720 ke. trimmer) on gang
condenser. Next—sget the test oscillator at 1,400
ke., and tune in the signal on the gang con-
denser. Adjust the antenna trimmer (or 1,400
ke. trimmer) for maximum signal. Next set the
test oscillator at 600 ke., and tune-in signal on
condenser to check alignment of coils.

VOLTAGES

Voltages shown on the circuit diagram are
from socket terminals to chassis base. In meas-
uring voltages use a voltmeter having a resist-
ance of at least 1,000 okms/volt. Allowances
should be made for variations in line voltage,

GENERAL

The lamp used is a show case lamp, rated at
120 volts, 26 watts, with medium screw base,
(Never usé a lamp larger than 26 watts.)

The Bedlamp Radio in use.

Under certain conditions it may_ be advisable
to utilize an outdcor antenna, In this case
reversing the position of the power cord plug
in the wall socket may eliminate hum or dis-
tortion. Note that chassis must not be con-
nected to ground {(the circuit automatically
supplies ground-return via the lightline).
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*SERVICING *

SERVICING OSCILLATOR COILS

-7

Fig. A, Cut—nwny view cf Universal-type Adjustable-

Inductance coil. Movable iron core is exposed

inside coil form; adjusting screw and lock nut
at top of shield can.

HEN an oscillator coil fails in sery-
Wice, it is usually the Serviceman’s

inclination to look for a factory-made

exact duplicate replacement coil or to
return the defective part to a coil manu-
facturer for repair rather than to attempt
to repair or replace the defective coil
himself.

This is probably because he has long *“been
told” of the many conflicting considerations
involved in the design of oscillator coils and
he therefore believes it an impossible task
to attempt any repair other than the in-
stallation of an exact duplicate replacement
coil. In most instances such an attitude re-
sults in long delays before the set can be
returned to the customer, whereas if the
Serviceman is sufficiently well-informed, in
many cases the defective coil can be quickly
repaired or replaced with entire satisfaction
from a performance standpoint and a cus-
tomer’s good" will obtained through speedy
service. It is the purpose of this article to
discuss oscillator coils, their characteristics,
their repair and their replacement.

OSCILLATOR FAILURES
Oscillators in superheterodyne receivers
may fail to work properly for any one of
a number of reasons, the most 1mportant of

which are’ listed below:
(1) Oscillator tube worn out or defective.
(2) Low oscillator plate voltage resulting
from abnormal current consumption
by some other part of the receiver.

(3)

(4)
%)

(6)

by worn-out rectifier tube.

Poor contacts on range switch.
Short-circuit in the oscillator coil or
associated circuit.

Open-circuit in the oscillator coil or
associated circuit.

Of the above listed causes for oscillator
failure, all but the last are ordinary service
problems easily solved by any good Service-
_man. It is the last problem, an open-circuit
in the oscillator coil, that has -been so
difficult for many Servicemen to handle with
dispatch. The solution of .the. problem- is
dlscussed in the. followmg paragraphs.
for
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Valuable practical information you cannot find in books is
published here for the first time by a coil specialist. Pre-
ceding this concluding article were the following: “Servicing

R.F. Coils” (June issue);

“Replacing IL.F. Coil Windings”

(July); “Replacing LF. Transformers” (Augus_t).

L. V. SORENSEN

Oscillator Failures

Oascillator Frequency Reln-
tions

Tracking Problems

Reflected Capacities

Rapid Réesumé

A highly informative a_r-tiéle on the operation-of the local oscillator in e super-
heterodyne. Some of the ini_portam topics covered are:

Excessive Feedback
Oscillator Frequency Jumps
. Parasitic Oscillations
Tickler Failures
Repairing Solenoid Oscillator
Coils

Repiiri;iz Unlvenal-v.roun& '
Oscillator -Coils

Adiunstable-Inductance Oscil+
lator Coils

Coil Matching

OSCILLATOR FREQUENCY RELATIONS

Before attempting to describe ways and
means of repairing defective oscillator coils
or of making satisfactory substitutions, it
would probably be wise to review soine of
the basic ideas connected with oscillators in
Superheterodyne receivers.

The purpose of the oscillator is to beat
with the incoming signal to convert it to a
new frequency for the purpose of cheaply
obtaining more sensitivity and selectivity
than could be obtained by simple R.F.
amplification. .

The new frequency, normally called the
intermediate frequency (or I.F.), can be
either the sum of the signal frequency and
the oscillator frequency; or it may be the
difference between the two.

THE “SuMm"” PRINCIPLE—Either system
will work, and both systems have been used
although sets working on the “Sum” prin-
ciple—the oscillator.f£requency plus the sig-
nal frequency-—are very rare since  they
present 2 distinct disadvantages, 1st, the
I.F. is higher than the highest frequency it-
is desired to receive, which means that the-
circuits will not have the degree of selec-
tivity available from circuits that operate
at frequencies lower than the signal fre-
quency; and the 2nd disadvantage is the
difficulty of making the oscillator and the
antenna circuit track together since the
tuning condensers must work in- opposite
directions in order to maintain a constant
sum, the 'intermediate frequency. In other
words,. a3 the signal frequency increases the
oscillator frequency must decrease in order
to maintain a constant sum.

THE “DIFFERENCE” PRINCIPLE.~-Practically
all superheterodyne receivers work on the
“Difference” principle, that is, the inter-
mediate frequency is the difference between
the oscillator frequency minus the signal
frequency. This does not necessarily mean,
however, that the intermediate frequency
must be below .the frequency of the lowest
signal received, although that is usually the
case. .Sets of  the “All-Wave” type having
an intermediate frequency of approximately-
456 ke. and having a longwave band—150
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to 375 ke. or thereabouts, are a good exam-
ple of sets having an intermediate frequency
above the signal frequency. Some of the
more recent amateur receivers have 1,600-ke.
LF. systems. These are additional examples
of sets working on the “Difference” prin-
ciple, yet having intermediate frequencies
above the signal frequency. .

There is one more frequency arrangement
sometimes used on receivers tuning-to very
high frequencies and that arrangement has
the oscillator frequency below the_signal
frequency. The principal reason for the-os-
cillator being operated below the signal fre-
quency is that the oscillator then does not
have to tune to as high a frequency as when
it operates on-the “high side” of the sxgnal

-and since there frequently is- difficulty in

getting an oscillator to function properly
at the extremely high frequencies, especially
in mulh band sets, operatmg the oscillator
below the signal frequency gives some help .
in the problem of maintaining proper os-
cillation. The number of sets employing this
procedure, however, are comparatxvely few.

" TRACKING

When 2 identical inductances are tuned
by 2 identical sections of & gang condenser, .
both. circuits are simultaneously tuned to
the same frequency. These. circuits are said.
to “track” togéther. Such is the goal .for
which engineers strive in the deslgn of
T.R.F. (tuned radio frequency) receivers.

In a superheterodyne receiver, the prob-
lem is a little more complicated. There, the
problem is to make 2 different values of
inductances simultaneously tune to 2 fre-
quencies having a fized difference, the inter-
mediate frequency. .

Examining the most common arrange-
ment of circuits, the oscillator frequency
higher than the signal frequency, and select-
ing for an example a broadcast receiver
tuning from 5560 kc. to 1,650 ke. and having
an intermediate frequency of 456 ke., it can
be seen that the oscillator must operate from

- 1,006 kec. to 2,106 ke.

- The antenna frequency rm.lo is 1,650
ke. + 550 ke, or 8 which requires a capacity
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ratio of 9 to 1 since frequency ratio is pro-
portional to the square of capacity ratio.
The oscillator frequency range is only
2,106 kc. + 1,006 kc., which equals 2.09, and
requires a capacity ratio of only 4.37 to 1.
This reduced capacity ratio can be obtained
in any one of the following ways:

(1) Increase the fixed capaeity in the cir-
cuit by the use of a high-capacity
trimmer condenser.

Decrease the maximum capacity by
the use of a condenser in series with
the tuning condenser.

Combination of 1 and 2, decreasing
the maximum by means of the series
(padding) condenser and increasing
the minimum circuit capacity.

Use fewer plates in the oscillator
section of the gang condenser to re-
duce the maximum capacity.

Use plates of special shape in the
oscillator section of the tuning con-
denser.

Actually, in practice, method No. 5 (spe-

cially-shaped oscillator plates), is used on
most single-band sets of modern design,
while method No. 3 {(combined series and
shunt condensers) is used on some single-
band sets (usually of older design) and on
dual-band or multi-wave receivers.
* PAppING CoNDENSER.—If method No. 1,
high minimum capacity, No. 2, low maximum
capacity, or No. 4, reduced number of plates
of the same shape as the antenna tuning
condenser plates, is used, the circuits will
be “in-track” over 2 narrow regions on the
tuning curve, one near each end, but the
“tracking” would not be good at other
points.

Method No. 3, combined series and shunt
condensers, and method No. 5, specially-
shaped plates in the oscillator tuning con-
denser, can give excellent tracking over the
entire tuning range when the coils are
properly designed.

SHAPED-PLATE OSclLLaTOR CONDENSER.—
Condensers having specially-shaped oscilla-
tor plates are frequently called “cut-plate”
condensers or “tracking-section” condensers.
A moment’s thought should bring forth the
realization that a “cut-plate” condenser can
be correctly shaped for only I frequency
range and 1 intermediate frequency (or any
other set of frequencies, maximum, mini-
mum and intermediate frequency that bears
a fixed relation to the original figures). For
example, if a given gang condenser tracks
perfectly from 550 to 1,650 kc. with an inter-
mediate frequency of 450 ke., it will also
cover the range 1,100 to 3,300 kc. perfectly
when using an LF. of 900 kc. In this exam-
ple all values were multiplied by 2. They
could, of course, be divided by 2 giving
perfect tracking from 275 ke. to 825 ke. with
an LF. of 225 ke, or any other multiplier
or divisor could be used.

When one type of gang condenser is
used in different sets to cover slightly dif-
ferent frequency ranges with the same in-
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termediate frequency, or used to cover iden-
tical tuning ranges with different inter-
mediate frequencies, the “tracking” under
the ideal conditions (for which the plate
shapes were worked out) can be perfect;
while, for any other condition the set can
be expected to run slightly out-of-track at
several points, usually 3—the middle and
the 2 extremes—while being perfectly
tracked in the 2 places between. The maxi-
mum amount of mistracking, however, is
usually small in any well-designed set.

It also follows from the above discussion
that sets using intermediate frequencies
that differ materially from each other and
that use “cut-plate” gang condensers must
use oscillator plates of different shape for
one intermediate frequency than for an-
other. There are, accordingly, “cut-plate”
gang condensers for the broadcast band of
sets with 175-kec., 252-ke., 870-ke. and 4566-ke.
LF. systems.

THE TickLER CoiL—Having considered,
at some length, the frequeney requirements
of oscillators in superheterodyne receivers,
it now remains to look into the operating
characteristics of oscillators.

The vast majority of oscillator circuits
consist of a tuned secondary to which is
coupled a low-impedance winding commonly
called the “tickler,” whose duty it is to
feed back from the plate circuit enough
energy into the grid circuit to make the
tube circuit oscillate strongly and con-
tinuously.

REFLECTED CAPACITY

It is unfortunately true that in feeding
voltage from the plate circuit back into the
grid circuit, the tickler alse reflects capacity
and resistance from the plate circuit inte
the grid circuit. The amount of capacity re-
flected depends upon, among other things,
the tube, the ratio of tickler inductance to
secondary inductance, and the degree of
coupling.

In shortwave oscillator coils there fre-
quently is considerable trouble during the
initial design to make the circuit oscillate
with sufficient strength at the low-frequency
end without at the same time reflecting so
much capacity across the secondary that the
oscillator fails to reach as high a frequency
as desired. When the design has been worked
out satisfactorily from an electrical stand-
point but with a coil construction that has
not been chosen for maximum uniformity in
production, there sometimes is enough varia-
tion in the characteristics of the coil due
to the position of the tickler (on shortwave
coils especially) to prevent the circuit from
reaching its proper top frequency in the
case that the coupling is unusually tight, or
to permit oscillation to stop at the low-
frequency end of the tuning range if the
coupling is too loose. Sets with either of
these defects seldom get out of the factory
of a reputable manufacturer, but these ten-
dencies are pointed out so that any Service-
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man replacing the tickler on a shortwave
coil will have a proper appreciation of the
importance of the position of the tickler
and will govern himself accordingly.

EXCESSIVE FEEDBACK

Sometimes during the initial design of
shortwave oscillator circuits with tubes of
low mutual conductance or with tuned cir-
cuits of poor quality, a large number of
tickler turns may be used to obtain satis-
factory oscillator strength at the low-fre-
quency end of the tuning range. Then when
the condenser is turned toward the high-
frequency end of the scale, either of 2
undesirable results may occur: (1) the os-
cillator frequency may jump suddenly to
some frequency much higher than it should
be; or (2) the oscillator may start to work
at a number of frequencies spaced close
together giving rise to multiple responses
from a single signal.

OSCILLATOR JUMPS FREQUENCY

In the case of the oscillator jumping fre-
quency, Fig. 1 is representative of what
occurs. Starting with the gang closed, and
following the arrows in the diagram, the
frequency of the oscillator is seen to in-
crease smoothly for a considerable portion
of the condenser rotation, then suddenly
oscillation jumps to @ much higher fre-
querncy. As the condenser is turned further
in the same direction, the frequency in-
creases further, as might be expected. On
the return trip, increasing capacity, the
frequency will be found to decrease smoothly
to a point considerably past the setting at
which the first jump in frequency oc-
curred, and then suddenly the frequency will
jump down to its proper value,

Frequencies in the range marked A can
only be reachéd when the gang condenser
starts from a position to the left of point
C and frequencies in the region B c¢an
only be obtained when the condenser starts
from a position to the right of D, The
diagram has been clearly marked showing
the region in which the grid circuit controls
the frequency, and the region in which the
plate circuit assumes control of the fre-
quency.

There are several remedies to such a fault
which, in all probability, no Serviceman will
be called upon to repair unless the set is
built by an experimenter, but they are
listed here for the sake of the knowledge
they impart:

(1) Decrease the number of tickler turns.

(2) If the oscillator gets toco weak or

stops at the low-frequency end of
the tuning range before the jump in
frequency is completely removed, con-
nect a carbon resistor between the
plate of the tube and the tickler. The
value will have to be determined by
experiment. It may be 10, 25, 50 or
100 ohms. It is hardly likely that the
value would have to go higher.

940
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(3) Make the oscillator coil enough more
efficient that fewer tickler turns will
give satisfactory strength of oscilla-
tion at the low-frequency end of the
tuning range.

PARASITIC R.F. AND AF. OSCILLATIONS
(INCLUDING WHISTLES)

When the set suddenly breaks into mul-
tiple responses or multiple tweets and whis-
tles near the high-frequency end of the
tuning range, the oscillator is said to be
“parasitic.”

This trouble is usually remedied by re-
ducing the number of tickler turns, if that
can be done and yet maintain adequate
oscillator strength at the low-frequency end
of the tuning range, or carbon oscillation-
suppressor resistors may be added in ac-
cordance with Figs. 2A, 2B or 2C. The
values are not critical but should not be
much larger than just enough for the job
after testing a group of tubes while the
set is operated at high line voltage. The
high line voltage test condition is recom-
mended because parasitic oscillation is
usually aggravated by high voltage.

TICKLER FAILURES

Returning to a consideration previously
brought out in the 3 preceding articles of
this series, it is usually the winding at
positive potential, in this case the tickler,
that fails spontaneously in the presence of
moisture and direct current. If one winding
must fail it is, indeed, fortunate that the
one which fails is manufactured to broad
tolerances of inductances while the second-
ary, which determines tracking and dial
calibration, and consequently is held to close
tolerance, i3 undamaged.

On some broadcast and practically all
shortwave oscillator coils the secondary is
wound in a single layer while the tickler
is wound in another single layer adjacent
to, or over, or between the turns of the
secondary. It should, therefore, be a simple
matter to remove the defective tickler with-
out disturbing the secondary and to replace
it with a new winding.

REPAIRING SOLENOID OSCILLATOR COILS

The first step in replacing a defective
tickler winding is to carefully make a dia-
gram of the connections from the coil to
the remainder of the receiver, and another
sketch of the position of the winding, its
winding direction, the lugs to which each
end of the winding is connected and then
to count the number of turns in it.

Should the winding direction be omitted
or the terminals become confused, there is
a universal rule for connecting oscillator
coils that is always correct, whereas no
such universal rule can be given for R.F.
or Antenna coils. The rule is as follows:

If one starts at the grid end of the
secondary and follows around the turns
of the secondary and then proceeds to
the tickler in the same direction, one
enters the tickler at the low-potential
end and ends at the plate.

The position and number of turns in the
tickler is of great importance. Measure-
ments should be made to the nearest 64th
of an inch before the old tickler is removed,
and then the new one of the same number
of turng of approximately the same size
wire should be installed in as mearly the
same place as possible. Sometimes when
the tickler is removed the marks from the
cement or wax holding the tickler are a
convenient guide to the location of the new
tickler.

As pointed out in the preceding discussion
of oscillator characteristics, the location of
the tickler is important because if it is too
far away from the center of the secondary
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FIG 3C SIDE BY S0

~ TYPES OF UNIVERSAL -wWOUND COILS ~
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coil the oscillator may fail to work at the
low-frequency end of the tuning range,
especially when operating at low line volt-
age, or if the tickler is too close to the
center of the secondary, it may not be pos-
sible to reach the proper top frequency even
with the trimmer condenser wide open.

When the tickler repair is finished the
coil should be reinstalled in the set and
then a complete alignment given to the re-
ceiver. If the repair has been properly
made the trimmer and padder condensers
should require only the most minor adjust-
ments.

REPAIRING UNIVERSAL-WOUND OSCILLA-
TOR COILS

Universal-wound oscillator coils are of 2
major types—(1) the completely universal-
wound type in which both windings are the
universal type; and, (2) the combination
type in which the tickler is wound as a
single-layer solenoid covered by a layer of
insulating material with the secondary
universal-wound on top of it.

The completely universal-wound type is
divided into 3 general types: (1) tickler
under the secondary, shown in Fig. 3A; (2)
tickler over the secondary, shown in Fig.
3B; (3) side-by-side construction shown in
Fig. 3C.

Universal-wound oscillator coils present
so much more difficult a repair problem than
single-layer solenoid coils that their repair
usually can be justified only by some very
powerful argument. It is usually much more
economical to install a new coil, either ad-
justing it to the proper inductance on some
sort of a coil matching device, pulling off
turns until the proper inductance is reached,
or by employing a Universal adjustable-
inductance oscillator coil which can be
adjusted either on a coil matching device or
in the set. It is possible, however, to make
satisfactory repairs on certain types of coils
if the tickler does not have too many turns,
was wound where it was possible to work
on the tickler, and if the Serviceman has
sufficient patience.

Tickrer CoIL UNDER SECONDARY.—A coil
having its tickler wound under the sec-
ondary is a very difficult type of coil on
which to attempt to replace the tickler, but
in extremely urgent cases it can be done
although involving some experiment to de-
termine the proper number of tickler turns.
With too-many turns, the oscillation may
become parasitic, and with too-few it will
fail to oscillate at the high-capacity end of
the gang condenser, (With the tickler
wound backwards or connected backwards
the circuit will not oscillate at any setting
of the tuning condenser. See rule above for
proper polarity of connections to produce
osoillation.)

A reasonable procedure in repairing a
broadcast oscillator coil with tickler under
the secondary is to wind about 30 turns of
No. 368 D.C.C. wire (or some other wire of
approximately the same size with reason-
able insulation such as S8.8.E., D.S.E. or
D.S.C.) in the form of a doughnut just
large enough to slip on the coil form, tie
it with thread in several places to hold it
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together, and place this on the oscillator
coil form close to the original winding hold-
ing it in place with wax or cement. The coil
leads should then be connected to the lugs
which terminated the original tickler wind-
ing (making sure of the winding direction
and connection according to the rule pre--
viously set down), and the coil placed in the
receiver for test.

If the set plays, and the oscnllator can be
trimmed to calibrate properly at 1,400 ke,
and if it does not stop working with the
gang condenser closed at low line voltage
(about 105 volts on a nominal 110-volt line),
and if it does not break into parasitic oscil-
lations at the full- -open position of the gang
condenser, the repair can be considered a
succeess,

If the circuit fails to oscillate at the low-
frequency end of the dial, more tickler turns
are needed. If the circuit becomes parasitic
at the high-frequency end, fewer tickler
turns are needed and adjustments on the
number of tickler turns should be made
accordingly until satisfactory results are
obtained. Note that in all cases the bunched
tickler should be ag close to the secondary
as possible.

TickLER CoiL OvER SECONDARY.—In the
event that the tickler is wound over the
secondary or beside the secondary as in Figs.
3B and 3C, the experimental work to de-
termine the proper number of tickler turns
need not be performed sin‘ce it is very simple
to remove the defective winding without dis-
turbing the secondary, count the number of
turns, and random wind a new coil to take
the place of the defective one.

UNIVERSAL ADJUSTABLE - INDUCTANCE

OSCILLATOR COIL

It has been pointed out in preceding ar-
ticles of this series that where acceptable
factory-made replacement coils are avail-
able at reasonable prices, it is usually an
economy to use these replacement parts in
preference to attempting a repair. Oscillator
coil failures are no exception.

Where an oscillator tickler has corroded
open, leaving the secondary intact, the Uni-
versal Replacement Coil is a great conven-
ience, but in the unusual case where the
secondary is open, giving no clue to the
proper value of inductance to use, the Uni-

coiL uNOER r"_.- "B+
TEST =

~ COLPITTS COIL-TEST
OSCHLLATOR -~

Suggested component values: CI, 100 mmf.; C2,
grid excitation condnnsor about 0.002- mf.; grldlaak
. 50,000 ohms.
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versal Adjustable-Inductance Oscillator Coil
is practically a necessity. A coil of this type
is shown in the heading illustration of this
article. With its adjustable-inductance fea-
ture, the coil can be quickly adjusted in the
receiver to match the dial calibration.

In the failure of an oscillator secondary,
the greatest aid to rapid repair is an un-
disturbed setting of the oscillator trimming
and padding condenser, especially the latter.

TRIMMERS AND PADDERS UNDISTURBED;
SERVICE-OSCILLATOR ALIGNMENT.—If this ad-
justment has not been disturbed and the
adjustable-inductance oscillator coil has
been installed, the set should be connected
to a signal generator or service oscillator
in the normal manner with the service oscil-
lator frequency set at 600 kc. and then the
adjustment screw on the oscillator rotated
slowly while the gang condenser is rocked
as if padding, watching for maximum re-
sponse. When maximum response is obtained
at 600 kc., the generator and set should be
set to 1,400 ke. and the oscillator trimmed
to calibrate properly. The 600 ke. point
should be readjusted, if necessary using the
dnductance adjuster—not the padding con-
denser, and the trimming at 1400 kc.
touched-up.

TRIMMERS AND PADDERS DISTURBED; TRIAL-
AND-ERROR ALIGNMENT.—In the event that

- the secondaTy of the original coil has been
c¢amaged, and the padding condenser has
been thrown out of adjustment, it becomes
necessary to track the oscillator coil te the
dial calibration by the trial-and-error meth-
od. The simplest procedure is to align the
set at 600 kec. and 1,400 ke. and then check
to see how far the set runs “out-of-track”
at the middle. The oscillator inductance is
then changed and the set aligned at both
ends and checked in the middle again. This
process of adjusting, trimming, padding, and
checking is continued until proper tracking
over the entire tuning range results.

The procedure is as follows: Set the in-
ductance adjuster at some point, tune the

generator to 600 ke. and adjust the receiver
dial to indicate the same frequency, then
adjust the padding condenser until the set
responds to the signal. Then tune generator
and set to 1,400 kc. and ¢rim the oscillatoer
to respond at that frequenecy. Shift to 1,000
kc. and check the point on the dial at which
the signal is heard. Shift the oscillator in-
ductance adjuster 1 turn and repeat the
process, If the dial calibration at 1,000 ke.
becomes more nearly correct, proceed with
the above-outlined plan until the accuracy
is good at 1,000 ke. and the sensitivity is
also good over most of the tuning range,

If the calibration at 1,000 ke. gets worse,
it is obvious that the first shift in induct-
ance was in the wrong direction and sub-
sequent shifts should be in the opposite
direction until good alignment and calibra-
tion is obtained. It must be remembered, of

.course, that there is some variation from

exact accuracy in practically all commercial
sets, and therefore complete agreement with
the indicated frequencies on the dial is not
to be expected.

1f the set is of the cut-plate type employ-
ing no padding condenser the problem is
much simpler; simply use the oscillator in-
ductance adjuster as if it were a padding
condenser and adjust for maximum response
at 600 kc., then trim at 1,400 ke.; repeat the
process once more and the job is finished.

COIL-MATCHING DEVICE

Probably the simplest possible coil-
matching device is a Colpitts oscillator such
as shown in Fig. 4 used in combination with
a receiving set and a signal from a broad-
cast (or shortwave) station. The tube, V,
can be almost any triode, and the voltage
about 90. The choke, R.F.C., shown in the
schematic is not critical as to constants but
should have reasonably low distributed ca-
pecity and reasonably high inductance. (A
Meissner No. 19-2330, 30-millihy. choke or
equivalent is recommended.)

The tuning condenser may be any high-

capacity gang condenser. If possible, it
should be a 4-gang condenser with the 2
gangs at one end connected together (in
shunt) and the 2 at the opposite end alse
connected in parallel. This arrangement is
recommended because in the circuit shown,
the 2 tuning condensers, Ca, Ch, in series
across the coil under test, only equal a
single section as normally used in the set.

With this device, the good secondary of
the defective coil (shown dotted) is con-
nected to the points marked X, the set tuned
to a station of appropriate frequency and
the test oscillator tuned to zero beat with
the station, and the dial setting noted. (Re-
member that a broadcast oscillator for a
set with 456 ke. I.LF. normally tunes from
about 1,000 to 2,000 kc. and shortwave oscil-
lators correspondingly tune higher than the
dial calibrations by an amount equal to the
LF.)

The new coil is now substituted for the
old one, the test rig tuned for zero beat,
and the dial setting noted. If the tuning
capacity for zero beat is higher than when
the original coil was connected, the new coil
is too low in inductance and turns must be
added until the desired inductance is ob-
tained, or a new coil of higher inductance
must be obtained so that it may be pulled
down to the correct inductance. When turns
have been pulled off until the inductance is
only a fraction of a turn too high (or toe
low), the last adjustment can often be con-
veniently made by radially pressing in on
the periphery of the coil which spreads the
turns slightly and decreases the inductance
a few per cent (or by squeezing the coil in
the axial direction which will raise the in-
ductance a little).

This article has been prepared from data
supplied by courtesy of Meissner Manufac-
turing Co.

NOTE: In the first article, “Servicing
R.F. Coils,” Fig. 7B should be 7C, and viece
versa.

OPERATING NOTES

Trouble in . . .

« .« + + WURLITZER COIN-PHONOGRAPH

One afternoon recently, a friend who
operates a sandwich and beer c¢ounter,
stopped in to report his nickelodeon had
ceased operations amid a great racket.

A quick check-up showed the amplifier
OK and localized the trouble in the speaker.
Examination of the speaker disclosed a
sliver of steel lodged in the gap between
the center pole-piece and the voice coil
form. Held there by the magnetic force,
the vibration of the cone had caused the
metal sliver to saw a 3/16-in. hole in the
coil form and finally to cut the wire.

The machine was one of the older model
Wurlitzers using 2—30s, 3——45s and a 5Z3,
the speaker field being in the bias circuit
of the output 45s.

He had obtained the machine from a
bootleg dealer, so had no distributor to
call on. The speaker being a special job
(it looked like it might be a Jensen) there
were no replacement cones listed in the
catalogs and the nearest possible source for
a duplicate speaker was 100 miles away.
So 1 took the speaker to the shop and
loosening the spider pushed the cone as
far out as possible without loosening the
outside edge, with the aid of a magnifying
glass and & pair of long tweezers, un-
wrapped the cut wire on the voice coil
(luckily it was the last turn) and resol-
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dered it to the lead wire. There was no
room to patch the form so a thin coating
of speaker cement was applied to the edges
of the hole, and when dry, sanded smooth
again.

This is net offered as a recommended re-
pair for damaged speakers but as a means
of meeting an emergency.

E. H. DIsSNEY,
Lowry City, Mo.

.+ .. AUTO-RADIO AND MIDGET SETS

There is a troublesome defect that has
been encountered in some auto-radio and
midget-type receivers. Certain bypass and
trimmer condensers grounded to the chassis
by means of rivets or bolts cause erratic
circuit behavior. Standard ohmmeters de-
tect mo trouble. Cleaning and tightening,
or better still, soldering the connections
eliminates the headaches. The only explana-
tion is that a molecular-thick layer of oxi-
dized metal causes troublesome rectification
effects, especially where oscillator trimmers
are involved.

Similar trouble was found with cold-
gsolder connections and dry, corroded tuning
condenser assemblies. That is, similar in
that ordinary ohmmeter rigs were useless.
(Resoldering’ of all connections and oiling
of condenser bearing and contact parts, of
course, is the cure.)

Az a result of these headaches, a special,
very-low-range ohmmeter such es 18 used
in power engineering work was purchased.
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This proved to be a godsend where such
occasional cases eropped up.
TED POWELL,
Maspeth, L. 1.

. ... PHILCO MYSTERY CONTROL

The complaint was lack of reception at
times when using Mystery Control; also, the
Mystery Control would select the wrong
station.

The complaint sounded complicated but
the cure is very simple. Remove the cover
from the Mystery Control relays located on
top of the chassis. Inside are located 2 re-
lays. One is a holding relay and the other a
quick-release relay. (You can identify the
holding relay by the copper slug on one
end.) This relay has & small adjusting
screw and a locking nut located in the top
of the armature. Loosen the locking nut
and turn the screw in about %-turnm.
Tighten locking nut. Turn set on and check
operation.

This holding relay in this case did not
release at all at times thus keeping the
automatic silencing switch closed. Due to
holding too long it also upset operation of
the station selector switch.

R. B, OLson,
Rockford, Ili.

. - .. PHILCO 39

Complaint was made on several Phileco
model 39 sets, of a loud “whizzing noise”
during strong winds. These sets were sup-
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plied with vertical whip antennas which
were pointed at the top. By soldering a
small ball removed from a curtain rod to
the top of these antennas, the noise was
completély eliminated.

Here in Texas when we have wind, we
have sand or dust with it. This sets up
corona action that feeds off (discharges
from) the point of the antenna into the
air. By putting a ball on top, the electricity
is carried to the ground through a resistor
made into the lightning arrestor. Some
Chevrolet cars have this same trouble and
can be cured the same way.

PeERrY CLARK,
Wichita Falls, Tex.

.+ « MAJESTIC 3C80

Intermittent reception, squeals, and howls
in this set, may be due to a bad 6Q7G socket,
and is usually caused by bad prong con-
tacts. Replace with a better grade socket,
such as an Amphenol socket (which I found
to be satisfactory).

ee .o AK. 82
Complaint: volume fades out completely
after turning set on for about 15 seconds.
Remedy: change the 670-ohm bleeder re-
sistor, between volume control and ground,
to 1,000 ohms.
JacoB M. WASSER,
Souderton, Pa.

.».. GE EISS

Set lacked volume on distance, but seemed
to operate all right on locals. This trouble
was cured by replacing a shorted 0.05-mf.
condenser in the grid circuit of the 1st
L.F. transformer. (This condenser is marked
T. C. No. 40 on diagram.)

Also check the 10 mf., 25 V. bias con-
denser in the 6FG driver stage as this loses
its capacity.

++ o+« SPARTON 1068-78
Complaint: very noisy reception at times,
The trouble was found to be in the LF.
coil marked No. 14442-3. By taking this
coil out and resoldering all the wires to
the coil terminals, then reassembling and
rebalancing, the radio set operated QK.

++. . ZENITH 12S.285

Set dead, and no screen-grid voltage on
the 6K7G and 6L7G tubes. Replaced an
open 11,000-ohm section in the Candohm
resistor and the radio set was OK.

« o« ZENITH 65-152 {Chassis 5634)

The complaint was fading. I removed the
set to the shop and checked it thoroughly.
The set would operate all right in the shop,
but when I took it to the customer’s home
it started to fade right away. Upon check-
ing the customer’s line voltage I found it
to be unusually high.

When the radio set was taken to the shop
again, and the line voltage stepped-up to
the same voltage as at the customer’s home,
the receiver started to fade.

What actually happened was that the
high voltage broke down the insulation be-
tween the high-voltage side of the Candohm
resistor and the chassis, and this was not
noticeable by visual inspection.

«+ .. CROSLEY 6825 [SET USING 4BS
POWER TUBE)

Complaint: set lacks volume. I found all
the plate voltages low. This was caused by
a leaky 0.95-mf. coupling condenser from
the type 76 tube to the grid of the 6B5.

. ... WARD AIRLINE O. D. M. {10-TUBE
SET

If the complaint is: “set inoperative,”
check the 0.7-mf. condenser connected to
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the last I.F. transformer, and bypassing the
plate circuit of the 6K7 tube.

++ .. SPARTON 256-26

A complaint that the tone was poor, and
that volume could not be reduced, was cured
by replacing a shorted 0.2-mf. condenser
connected in the grid circuit of the R.F. 35
tube. This condenser is mounted inside the
copper R.F.-coil can.

+++ . PHILCO 80

Inoperation of this model Phileo set was
caused by a leaky 0.5-mf. condenser (No. 20
on diagram), This condenser bypasses the
condenser plate resistor and is connected
between two 70,000-ohm resistors.

« ... GRUNOW 8B SETS

In the case of an inoperative set, check
for a shorted 0.002-mf. condenser (No. 28717
in factory diagram) connected to the plate
of the type 42 tube. For replacement use
a 600-V. condenser.

Another complaint in this model Grunow
receiver was that volume could not be re-
duced. This was caused by the 15-mf. con-
denser, which connects to the type 85 tube
cathode, becoming open-circuited.

THOS. R. DISSINGER,
Chicago, Iil.

.+ .. GLORITONE 99

When this receiver does not operate at
the low-frequency end of the dial, look for
a defective 3,000-ohm resistor or a 0.01-mf.
condenser in the cathode circuit of the 1st-
detector—oscillator circuilt.

.... RCA 44

Should it ever be necessary to replace
the plate detector choke, the one under the
detector tube, make sure the small bolts
do not protrude through so far as to make
contact with the cathode prong. Otherwise
this makes a direct ground and reduces the
volume.

... ZENITH 870

If it is impossible to get signals below
700 kc., yet they come in OK above, check
for shorted or leaky 0.01-mf. 400-volt con-
denser in the oscillator plate circuit.

«++. GRUNOW SUPER TELEDIAL
[ANY MODEL)

When this set cuts-off and the trouble
cannot be located, slip off the dial and
check the reeds on the station stop. Care-
ful inspection of the reeds and moving them
with an insulated prod will show up the
trouble as defective mica spacers, Replace
with new ones.

. «.. SONORA A-11 SETS

When this small A.C.-D.C. set hums do
not always suspect the filter as defective.
This round or tubular filter is of the plug-
in type and mounted on a regular octal base.
The prongs on the socket often lose tension
and soldering is the best permanent remedy.

Another type of recurrent fault in the
Sonora A-11 is an intermittent noise and
cutting-off of signals when tuning this set
between 90 and 130 on the dial. The trouble
is not in the tuning condenser but is
caused by the plates (rotor) of the con-
denser rubbing against the tube shield of
the 6D6 tube. To remedy, slip a small piece
of mica under the tube base on the side
next to the condenser so that the tube will
tilt just enough to clear the metal plates
of the condenser.

MARION L. RHODES,
Knightstown, Ind.
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In high frequency work, electro-
lytic condensers are very satis-
No?....

Are standard glass tubes and
metal tubes interchangeable?

Are electron emissions due in-
directly to impact by electrons
or ions known as Secondary
Emissions? Yes?. . ..

‘Does shielding help to keep inter-
electrode capacities at a mini-
‘mum? Yes?.... No?.

Are the filaments of 1.4 volt
battery tubes heated directly?
Yes?....No?....

Does Sylvania produce as many
as 17 different types of panel
No?....

In converter tubes is low fre-
quency drift desirable? Yes?, ...
No?.... :

F YOU aren’t positive of the

answers to these and thou-
sands of other questions about
radio tubes and their applica-
tion, the latest edition of the
Sylvania Technical Manual has
all the answers in useful, handy
form. 272 pages of information
including operating conditions,
characteristics and circuit appli-
cations on 374 types of tubes.
Write to Hygrade Sylvania
Corp., Dept. RC90, Emporium,
Pa., enclosing 35¢ for your copy
of this great book today.

SVLUANIR

SET-TESTED RADIO TUBES
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AECEIVER

NEW CIRCUITS N
MODERN RADIO RECEIVERS

In this series, a well-known technician analyzes each new

improvement

in radio recelver circuits.

A veritable

compendium of modern radio engineering developments.

F. L. SPRAYBERRY

(FIS. I.) L.F. FILTER INCLUDED IN YOLUME
CONTROL WITH STOP
RCA MobEeLs 45X111, 45X112, anp 45X113.
—Elimination of a separate resistance unit
and simplification of the circuit is achieved
by making the 1.F. filter resistance a part
of the volume control.

The volume control for this purpose, as
illustrated in Fig. 1, is similar in general
to the antenna-bias type having a small min-
imum bias section beyond a stop. This one,
however, is of high-resistance value with
the usual left-hand taper. Its total value
is Y%-meg. but only 453,000 ohms (0.453-
meg.) of this is actually used as the volume
control, the other 47,000 ohms placed in
series beyond a stop in the resistance
coverage always remains in the circuit as
the resistance element of the LF. filter.

The output filter condenser of the IF.
filter is attached at the volume control slider
so_that when at maximum volume setting
the filter acts exactly as the normal filter
using a separate resistor. As the volume is
decreased, however, resistance of the vol-
ume control is added to the LF. filter mak-
ing_ it even more effective than before. This
method- of connection also avoids an extra
tap in the volume control resistance.

No. 36

(FIG. 2.} AUTOMATIC SWITCH USES

RADIO SET AS ALARM

Kaperte Mober L-40.—The power switch
of thia receiver has 3 positions, namely,
“off,” ‘‘radio,” and “alarm.” The “off’ and
“radio” positions correspond to off-on posi-
tions in the usual way. In the alarm posi-
tion, however, there i3 another line switch
in series with the receiver line, operated by
an electric clock.

The alarm consists of- the radio receiver
being placed in operation at a predetermined
time within 10 hours of the time that it is
set, with the volume control being preset
to a local station for any- desired volume.
The receiver remains in operation 1% hours
unless turned off. One application of such
an “automatic on” circuit is in awakening
a person by turning on the radio set at any
predetermined time.

(FIG. 3.) SEPARATE RECORD CUTTER
SECONDARY ON RECORDER COMSBI-
NATION -

LAFAYETTE MobpeL S53.—A=n additional

- output winding on the output transformer

provides @ higher tmpedance and higher
voltage to properly drive a crystel cutter.

The ordinary voice coil of the usual re-
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ceiver is not satisfactory even unloaded to

drive a crystal cutter. For this purpose a,
medium high impedance winding (approx-

imately 1,000 ohms) is placed on the trans-

former to drive the record cutter. Connec-

tion and values for the output and cutter .
circuits are shown in Fig. 3.

Since the cutter makes use of. negligible
power in comparison with the speaker, pro-
vision is made in the switching circuits to
provide a load on the transformer approx-
imately equal to that of the speaker wheth-
er or not the speaker is in actual use when.
the cutter is operating. The speaker may be
switched off, or on very low output, when
the record cutter is in use. The cutter cir-
cuit consists of an output resistance net-
work and rectifier to show an indication of
the output by a “tuning eye” or visaal-
indicator tube.

(FIG. 4.) INCREASED AUDIO BIAS FOR
LARGE SIGNALS WITH DEGENERATION

Truerone MobsL D978.—A method of
providing for larger signals by means of
an increased grid range whereby a positive
grid voltage is prevented and the negdtive
grid range produces no distortion_ percent-
age increase is used in this circuit.

RADIO-CRAFT
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From the circuit in Fig. 4, it may be seen
that the volume control carries the rectified
LF. D.C. component, From its slider through
a S-meg, resistor to the 2nd A.F. grid there
is provided a D.C. circuit. Values of the 2nd
A.F. grid network resistances show that
the grid will obtain about 99 of the nega-
tive voltage on the volume control at the
‘point where the slider rests. With a maxi-
mum D.C. across the volume control of 25
to 30 volts, the 2nd grid may be biased up
to 2.2b6 or 2.7 volts negative in addition to its
norimally applied bias at maximum signal
volume, While this added bias does not
force the negative grid swings far enough
to cause undue distortion, the normal bias
is preferred for average volume reception.

Another important effect of this connec-
tion is that degeneration is introduced,
which increases with the volume level. De-
generation may reach a factor of nearly
7% at maximum volume settmg, with vir-
tually no degeneration at minimum volume
setting. This is provided by the division of
the signal voltage on the 2nd A.F. grid by
the 5-meg. resistor and the total A.C. im-
pedance at the volume control slider con-
tact. Degeneration, of course, has the effect
of reducing volume and corresponds in A.F.
circuits roughly in action with A.V.C. in
high-frequency circuits.

(FIG. 5.) RECORDER OUTPUT INDICATED
Elbol_ll_ﬂ POWER AMPLIFIER PLATE CIR-

Howaro Mober 568R.—As the output
voltage to the record culter or speaker is
proportional to the plate signal voltage at
the output tube, this voliage may be used
to indicate the proper voltage level for
the record cutter. Moreover, the same “eye
tube” (6U5) may be used for both tuning
dAndication and record cutter level by means
of a switch.

The circuit showing method of switching
the 6Ub grid is shown in Fig. 5. The output
signal at the output plate is attenuated by
means of a resistance network before rec-
tification so that it may fall within the
range of the 6Ub grid voltage, Considerably
less than maximum power output is needed
for recording purposes.

FEATURES IN SEPTEMEER

“RADIO & TELEVISION”

3-Tube Battery Portable—Allan Stuart
250 Watt Phone—CW Transmitter
—C., T. Kolz, Jr., W2BKZ

T.R.F. “Broadcast” Receiver for "Ham'

or “Fan"—William D. Hayes, W4MNU
I-Tube "Select-Ur-Station" Pocket Set
—L. M. Dezettel

The DX "Pepper Upper"

An Experimental "Atom Smasher"

A Junk-Box "Signal Tracer"—Just the
Thing for Junior Set-Builders and
Experimenters

A Modern 5 and 10 Meter Converter

—Chas, R. Leutz
3-Tube Superhet. Receivar—Lea Garrison

And all the usual departments . . . .

Question Box — Radio Patents — Radio
Hook-ups—International Radio Review—
Electrical Experlmenfs

RADIO-EQUIPPED
BABY CARRIAGE

An item in The New Yorker mentions a

radio-equipped, balloon-tired baby carnage |

which may be seen on nice days in the
vicinity of the B0s, on the Park side of 5th
Ave. (N.Y.C.) Is it the nurse or the baby
who prefers the fare usually heard—
WQXRS hi-fi offerings?
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Dealer Net Cash Price

S.1.C. Time Payment Plan
$4.00 cash and 8 monthly
payments of $1.17.

In Metal Case

SUPREME MODEL

SUPREME’S Spved Bution Bystemn has proved (o be
the simplest, fasiest and most convenient of all
types of mullimeter range and clrcuit selections. Al
that s necessary to ohtaln any range is to Dress
one button on the left hand row and one button on
the right hand row. Thus, at yout finger tips you
have instant control of 36 ranges as [ollows:

0.0 TO 3000 D.C. VOLTS—covered by six overlap-
ping ranges of 0/6/30/150/300/600 /3000, 1000 ohms
ber volt standard sensitivity. Accuracy 2% on ail
ranges excePl 3000 volt which 15 == 3%,

0.0 VOLT TO 3000 A.C. VOLTS-—covered by six
overlapping, ranges of 0/6/30/150/100/800/3000
Accuracy ¥ 3%, This guaranteed circuit s fully
compensatod for temperature variations so you are
assured that )DII un use it in winter or summer
with equal accu

0.1 VOLT ToO 3000 OUTPUT VOLTS-—covered by

MULTIMETER

biX overlabbing ranges of 0/6/30/ 15073007600 /3000,
No external condenser necessary. May be u with
any signal generator for receiver nlunment.

0.1 TO 600 MILLIAMPERES—covered by five over-
lapping ranges of 0/6/30/150/300/600. Uses wire
wound shunts calibrated to + 2%

I OHM T0 20 MEGOHMS—co\ered by flve eare-
fully selected ranges of 0/2000/20,000/200,000 obms
and 0/2 meg. /20 meg. Low range has center scale
resistance of 23 ohms.

—i0 TO0 444 D.B.—covered by ranges of —10/ -4
4/ 418/ 4 32/ 4 38/ 4 44 calibrated to read .
directly on any 500 ohm line. Bimple conversion
chart is supplied so that readings may be taken on
any line of known impedance,

0.005 TO 20 MICROFARADS—covered by three
ranges of 0/.2/2/20 mfd, Capacity nlues read di-
rectiy on meter scale.

Model 547 incorporates & large 7# Illumlnned
meter which allows accurste reading with minimum
eye strain. Call ai your parts jobbers and it will
take you only & minute to ses the differonce be-
tween the Model 547 and other types of multimeters.

The Model 547 is also available in & beautiful
Qak carrying case. a5 {llustrated, $36.50 cash or
$4.00 cash and 9 monthly Payments of $4.02,

MODI:I. 343 MULTIMETER

The Model 513 Iocket Multimeter uses 8 beautiful bake-
lite case measuring only 3% x 5¥~ x 37, Attractive two-
color panel—full size 3¥ one mil meter. A nnm rollry
selector switch provides mncuum and nntet Resl
—0/2000/200.000 ohms; Curren
A.C. —-0/15/150/600/300ﬂ volts. D. C —&/15/150/600/3000
volta. Hatteries furnished and contain within case.
Ranges at 1,000 ohms per volt stamdard sensitivity.

DEALER NET PRICE, $11.95
N G S D S G A e

SEND FOR NEW CATALOG

~—just oft the press. Large, two color
illustrations, complete descriptions of
ZZ new 1941 model SUPREME quality

teuting instrumeants. Write today!
b 5§ | 7 B N |

A NEW BOOK ON PUBLIC ADDRESS
An important announcement about the createst book on the subject of sound and allied subjects
appears on Page |34 of this issue. JRN TO THE ANNOUNCEMENT NOW

SUPREME

SUFRCHL INSTRUMENTS CORF
CRCCHWOOD. MISSISSIFPI. U2 &

SEPTEMBER,

Free!

o nammSRIUND HAMMARLUND |
uméﬁ’:.:_ NEW Il4olt

RADIO CATALOG

The latest Hammarlund catalog with
complete data, illustrations. draw-
ings and curves on the entire Ham-
marlund line. Address Department
RC-94 for your free copy.

1.
WHITE FOR REPLACEMENT CHART "S*

Amperile Co. 58] Broadwoy, N. Y. C

AMPERITE
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HAMMARLUND MFG. CO., INC.
424-438 West 33rd Street, New York City
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285 Radio Service Data Sheet

See Data Sheet No. 286 for additional data.

PHILCO MODEL 39-116 (Code 121) “MYSTERY CONTROL"” SUPERHET.

A 14-Tube Broadcast and Shortwave Set (Range, 540-1,720 kc., 1.7-5.8 mc., and 5.8-18 mc.); Remote Tuning, Volume and Off-On Con-
trol via "Mystery Control"; Audio Output, 10 Watts; AV.C.; Continuously-Yariable Tone Control; Negative Feedback.
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Radio Service Data Sheet

286

PHILCO MODEL 39-116 (Code 121) “MYSTERY CONTROL” SUPERHET.

A 14-Tube Broadcast and Shortwave Set [Range, 540-1,720 ke., 1.7-5.8 mc., and 5.8-18 mc.): Remote Tuning, Volume and Of-On Con-

trol via "Mystery Control"; Audio Output, 10 Watts; AV.C.; Continucusly-Variable Tone Control: Negative Feedback.

Keep the aerial lead-in away from the
horizontal inductor coil located in the
bottom of the cabinet. Run the aerial
lead-in directly to the “Ant” terminal
post on the back of the receiver; do not
coil up excess and drep it in back of
cabinet.

ALIGNMENT PROCEDURE

Connect an output meter to the plate
terminals of the type 42 tubes and adjust
for the 0 to 30 V. A.C. scale. Now adjust
the compensators (see tabie .below);
their locations are in diagram at right.
Adjust strength of signal generator to
keep output meter needle on-scale.

See Data Sheet No. 285 for schematic circuit.

18485550
8A ror
388 eorron

O,

(&

FCANG TUNIMG COND
N MOOLL,

39-3%

NOTES: (These pertain to the tabulation below.) .

NOTE A. Connect the “Dummy Antenna” (condensers) in series with the signal generator
outbut lead (high side). Use the specified capacities.

NOTE B. Dial Calibration: In order to track the receiver dial with the tuning condensers,
proceed as follows: With the tuning condenser closed (max. capacity), set the dial pointer
on the extreme left index line at the low-frequency end of the broadcast scale.

NOTE C. See data on Contrcl Frequency Amplifier adjustments.

SIGNAL GENERATOR REC'R.t
Dummy .
Orera- Antenna Dial Settings Adiust
tion (Note A) Kc. (*Mc.) Compensatora
1 0.1-mf. 470 580 38A. 38B
2 0.1-mf. 470 580 33C. 83A
33B. 38B
3 150 mm¢£. 1560 1650 2%62)5
4 150 mmf. 580 580 23
6 - 150 mmf. 1550 1550 22
6 400 ohms  5.0* 5.0* . 22A
7 400 ohms 18.0% 18.0* 22B, 16, 4

operations 1 to 5, incl.,
6. on Short Wave: 7, on

fReceiver control settings.
Range Switch on Broadcast:
Police.

Output connections to receiver: opera-
tion 1, 78 grid; 2, 6A8 grid; 3 to 7, incl,,
antenna and ground. Special instrue-
tions: operation 1, turn out 33B full;
operation 2, note .B; operation 4, roll
gang; operation 7, see Note C, above
“table. Set Volume Control at Max. for
all operations.

ADJUSTING CONTROL FREQUENCY

AMPLIFIER
© The
shipped with 5 different control fre-
quencies which range from 350 to 400 ke.
These are identified by code numbers ap-
pearing on the serial number ticket and
on the rear of the chassis, as follows:
Code 5, 365 ke.; Code 6, 367 ke.; Code 7,
375 ke.; Code 8, 383 ke.; Code 9, 395 ke.

The purpose of the different control
frequencies is to prevent interaction be-
tween 2 Mystery Control receivers which
are on the same floor or are exceptionally
close together. When several Mystery
Control receivers are to be located close
together, use different control fre-
quencies, 20 ke. apart, to avoid inter-
action between the receivers,

If 3 receivers are to be operated at the
same time and are closely situated, it
will be advisable to adjust the control
frequency of the 1st set to 355 ke., the
2nd set to 375 kc. and the 3rd to 395 ke.

When realigning or changing the con-
trol frequency of the Mystery Control
circuit, a signal generator with a coil of
wire (about 4 or 5 turns—12 ins. in dia.)
attached to the output terminals is re-
quired. The leads between the coil of wire

Mystery Control receivers are.

and signal generator should be sufficient-
ly long to permit the coil to be placed
near the large secondary inductor in the
bottom of the receiver cabinet.

With this apparatus, the Control Fre-
quency is adjusted as follows:

(1) With the temporary coil of wire
in the center of (or near) the secondary
inductor, the control frequency to which
the Mystery Control Amplifier is tuned
can be determined by tuning the signal
generator between 350 and 400 kc. When
the signal generator is tuned to the con-
trol frequency, the Thyratron (2A4G)
tube will glow (blue haze), If this fre-
quency is to be used, leave the signal
generator indicator at this point or turn
the indicator to any other frequency de-
gsired between 350 and 400 kec.

(2) When the control frequency is
selected, 'turn the sensitivity control
(117) located on the left rear of the
chassis—towards the position - marked
“extreme.” Using the 2A4G Thyratron
tube as a resonance indicator, adjust
padders (103), (115), (118) for maxi-
mum signal (indicated -by the brilliance

.. of the 2A4G's glow). As the padders are

adjusted, gradually turn the sensitivity
control to the “near” position or reduce
the output from the signal generator.
When the padders are correctly adjusted
to maximum, the Thyratron will glow
with the sensitivity control (117) at the
“near” position and with a very weak
signal from the signal generator.

(3) Next, adjust the padding con-
denser (121; cardboard encased, in one
corner of the sec. inductor) on the sec-
ondary inductor located in the bottom of
the receiver. Carefully adjust for maxi-
mum glow in the 2A4G tube with weak-
est signal from signal generator. Also,
have the sensitivity control as close as
possible to the “near” position. Extreme
care should be used in adjusting the
padder to the exact point of resonance,
as the secondary inductor is a very
sharply-tuned circuit. After adjusting
the circuit, remove the signal generator
and loop from the receiver. -

(4) The Mystery Control unit is now
adjusted as follows: )

Locations of compensators.

Circuit of Mystery Control unit.

A.—Dial any one of the stations indi-
cated on the remote unit by pulling the
selector to the “Stop” position. Then, as
the dial is released at the “Stop,” press
the “Stop” down and hold it in this
position.

B.—Holding the “Stop” in this posi-
tion, bring the Mystery Control unit
close to the receiver, Using the padding
wrench, tune the padding screw (126)
located on the bottom of the unit until
the 2A4G Thyratron in the receiver
glows at full brilliance.

Now, turn the sensitivity control on
the receiver towards the “near’ position
until a point is reached where-the 2A4G
tube almost stops glowing. Then, read-
just the padder (126) of the unit again
for maximum brilliance in the 2A4G tube.

The Mystery Control unit should now °

be adjusted to the same frequency as the
control fréquency in the receiver.
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SERVICING F.M. RECEIVERS

"The author presents. his conclusions as to why a wobbled oscillator and a
cathode-my oscilloscope are not essential in se'r'vwmg frequency modulation
receivers; and how comparatively stendard servicing instruments may

be used to test and align F.M. sets.

E. T. HIGGONS

lllustrated here are rep-
resentative, Weston pre-
cision instruments suit-
able for efficient testing
and alignment of fre-
quency modulation re-
ceivers. They are identi-
fied as follows: A, model
776 oscillator; B, model
787 high-frequency oscil-
lator; C, model &89 V.-T.
veltmeter.

URING the next year thousands of
D people throughout the country are
going to avail themselves of the many
benefits of frequency-modulated trans-
mission by purchasing new receivers. Those
P.M. receivers will have to be installed and
maintained by qualified Servicemen. This
will definitely mean increased business and

profit to all actively engaged in the radio

field.

Most Servicemen already realize that their
present test equipment will not adequately
take care of the requirements of F.M., but
there is much confusion and dlﬂ'erence ‘of
opinion regarding the equipment which will
be required. Most of this confusion is due
to the fact that few people have had any
actual experience with F.M. receivers in
order to really know the requirements.

The majority of the present worries have
been based upon the problems arising from
the wide band of transmissions. Experience
will soon show that the band-width is the
least of the worries, although it does enter

- into the picture somewhat. The biggest
problem is to get test equipment which will
function at all at 40 to 50 megacycles!

In order to simplify an understanding of
the major factors in servicing F.M. radio
receivers and adapters the following de-
scription is divided into 5 sections identified
as follows: (A) LF. alignment; (B) dis-
criminator adjustments; (C) R.F., detector
and oscillator adjustments; (D) lecating
receiver troubles; and, (E) testing tubes.

TEST UNIT NO. 1!

I.F. SERVICE OSCILLATOR

A.—In aligning F.M. receivers there is
no way of controlling the band-width. That
has been left entirely to the manufacturer.

148
el

The Serviceman cannot possibly change the
coupling between the coils on intermediate
frequency transformers and expect any de-
gree of success. In actual practice all L.F.
adjustments are made for peak performance
at the intermediate frequency which usually
lies between 1 and 6§ megacycles, depending
upon the individual manufacturer. The
transformers cannot be stagger-tuned in an
attempt to broaden the band-pass character-
istics. Any attempt in that direction will
result in all kinds of distortion. The most
important point in connection with the L.F.

FROM
m ~TYPICAL

FR OM

TO AFC.
C%NTROL
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6H6
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alignment is that all adjustments be made
at exactly the same frequency. This requires,
therefore, & service oscillator which is free
from drift at 1 to 5 megacyclées. There is
one such oscillator available, designed with
a negative feed-back circuit which is re-
ferred-to as automatic amplitude control.
This results in remarkable stability at the
required frequencies.

TEST UNIT NO. 2:

U.-H.F. SERYICE OSCILLATOR

B.—The only other circuit in F.M. receiv-
ers which is particularly annoying to the
Servicemen at present is the diseriminator -
circuit. However, if we analyze this portion
of the receiver very carefully it will soon be
seen that this is exactly the same as similar
circuits which were used for automatic-fre-
quency control in AM. receivers. See Fig. 1.
The adjustment of these circuits is exactly
the same as shown.

C.—The last adjustment required in the -
new type of equipment is that of the R.F.,
detector and oscillator circuit. These adjust-
ments must be carried out using a service
oscillator which is capable of accurate tun-
ing at between 40 and 50 megacycles. Such
equipment is extremely rare at the present.
Any attempt to use harmonics of lower fre-
quencies will be very annoying and confus-
ing. Furthermore, it will be impossible to
check the band-width characteristies of the
receiver as is often desired. An oscillator
using inductive tuning capable of operation -
from 30 to 150 megacycles is particularly
suitable as its tuning characteristics at F.M.
frequencies is better than anything else
now available. On this unit one division of
the dial at 40 megacycles represents only 40
kilocycles, making it convenient to tune
through the desired band of 100 to 150 kilo-
cycles.

At the present stage of affairs there has
been an expression on the part of some
people of the desire for a service oscillator,
capable of being 100-kc. F.M. wobbled; to be
used in conjunction with an oscilloscope. If
such equipment were available it would serve
to very little advantage as all adjustments
would still have to be made for peak re-
sponse. The oscilloscope would function as
nothing more than a visual type of volt-
meter. The various L.F. transformers could
not be adjusted any more accurately or
quickly with such a setup.

TEST UNIT NO. 3:
V.-T. YOLTMETER . -
D—In locating the troubles in F.M.

receivers, it will once again be necessary

to resort to fundamental test equipment
such as 20,000 ohms/volt analyzers, vacuum-
tube voltmeters, ete. Due to the frequency of

" operation the many types of so-called s1gnal

tracers will be of doubtful assistance as they -
have all been designed for operation at the
present A.M. broadcast frequencies. The
most logical instrument for localizing re- *
ceiver troubles in F.M. equipment will be a
vacuum-tube voltmeter capable of measuring
the A.C. signal voltages- at-from 1-to 50
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Chassis of the Weston model 787 oscillator tuner,
assembled.

megacycles. There are a few such voltmeters
which have been available for some time.

E.—The testing of tubes in F.M. equip-
ment will present quite a problem, as many
tubes capable of satisfactory operation at
the lower frequencies will fail completely at
the F.M. frequencies. Tubes such as the

1852 and 1853 must be used in order to ob-.

tain sufficient gain at high frequencies.
Those tubes have very small elements closely
spaced, and are much more susceptible to
leakage and shorts than the other, more
common types. Experience has also proven
that no commercial tube tester will satis-
factorily indicate the quality of a tube which
is to be used as an oscillator at 50 mega-
cycles.

Because of the fact that very little work
has previously been done at these higher
frequencies, it is perfectly safe to prophesy
many new and radically different types of
tubes during the coming few years. The tube
checker picture, therefore, is the only un-
certainty in the consideration of suitable
test equipment for F.M.

It is hoped that in the excitement and
rush resulting from the widening of activity
in F.M. the Serviceman will keep his head
in the 'selection of equipment. Do not be too
anxious to jump at the purchase of equip-
ment which is represented to be a cure-all.

Above all do not let any one give you the
idea that there is anything tricky or com-
plex dbout F.M. receivers. When it comes

*SERVICING®

WHY DJDN'T_ SOMEONE TELL
JEREMIAH SMUDGE ABOUTATUMS?

UP until yesterday, Jeremiah Smudge was
a radio serviceman. Now he’s working for
the WPA.

The trouble is that Jeremiah is a wee bit
old-fashioned. !

He drives a Model T Ford on which every-
thing makes a noise but the horn, uses a
mustache cup and still thinks the Philadel-
phia Athletics have a chance for the Ameri-
can League pennant. He runs—we mean ran
—his service business just
about the same way. Take
condenser replacements for
instance: .

Jeremiah spent weeks and
lost half a dozen good cus-
tomers waiting for exact
duplicate replacements to
arrive.

No one ever told him that
he could get a couple of
Sprague Atoms (midget tub-
ular drys} from his jobber,
strap ’em together and make up almost any
“duplicate” ﬁe’d ever heard of—in smaller
size and actually at less cost. -

Plenty of times Jeremiah lost his temper
trying to fit an old-style condenser into a
midget set—then lost the customer, too,
when the repair bill ran almost as much as
the set was worth.

No one ever told him that Sprague Atoms
are no bigger than his little finger, reliable
ag the North Star, and cost but a fraction
of the price of larger types.

Jeremiah wore out eight tires and the
seats-of six pairs of pants riding down to
the jobber to buy a condenser every time he
needed one.

No one ever told him he could save money
buying Atoms in handy kits—and that a

kit or two would enable him to handle 80%
of all dry electrolytic replacements—in less
time than it took him to crank- his flivver.

Jeremiah did go modern—once. He tried
a midget condenser of some other make. It
exploded like a firecracker, scared Jeremiah
3o badly he swallowed his chewing tobacco,
then decided once and for all
he’d never try any more new-
fangled ideas. .

No one ever told him that
Sprague Atoms are positively
guaranteed against blow-ups,
and have been ever since they
were introduced.

Last but not least, Jeremiah
was always complaining about
price-cutting competition. He
even wrote his Congressman
about it. However,  thé Con-
gressman didn’t -tell him that
maybe these fellows weren’t

. - cutting rerair prices at all—
that they were probably using Atoms and
other parts which enable them to do good
work for less money and still make a nice
profit doing it.

Get the idea? .

Of course you do! The fact is Sprague
Atoms are just as far ahead of old-style
condensers as those sleek, speedy auto-
mobiles of today are ahead of Jeremiah’s
Model T. .

Use Atoms universally—regardless of the
size of the unit they replace. They’ll save
you time—money—space. They’re made in
all capacities—all voltages—and many
popular dual combinations. Catalog free.

Sprague Products Company

right down to reality the circuits and com-
ponent parts which are used are no different
than those already familiar to everyone. The
real issue is the operating frequency of 40
megacycles, and the only problem is to get
equipment which is designed carefully and
accurately enough to reliably operate at that
frequency of 50 megacycles. Fifty mega-
eycles is no place for 5 & 10c store parts,
and poor design.
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RIGS UP P.A. CAR
Dear Editor:
® ENCLOSED you will find a snapshot
(reproduced here—Ed.) of my effort to

get things going in the Public Address busi-
ness in connection with my electrical work.
Although it is against the law here to drive
around the city with the speakers in opera-
tion, I quite often drive around the parks
and put on a musical program, or a baseball
match brought in by the car-radio set. I
have a gas generator in the trunk to oper-
ate the complete system, which at the pres-
ent time is just a 25-watt manufactured job.
The speakers are 10-in., 15-watt P.M. units.

MaXx MARTIN,

Ottawa, Ontario, Can.

Concluding his letter, Mr. Martin men-
tions that he expects to put to good use in
future civic elections the well-earned power
amplifier he won as 5th prize in Radio-
Craft’s Public Address Contest.

SORRY!

Due to unforeseen circumstances, several articles
scheduled for this issue of Radio-Craft will appear
in the next iasue, instead. We refer to “Modern
Microvhone Technique,” “Interference and the
Ground,” A Model Service Shop,” and, “Analyz-
ing the Electronic Violin.”

1940
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North Adams, Massachusetts

MODEL 860

Performance . .. Eye Appeal , .. Value ...

Sensationally Priced at

$17.85

Dealer Net Price

Here is an AC-DC Volt-Ohm-Milllammeter with all
the ranges you waat . . . caslly resdable on the large
77 Instrument with extra-long 6* scale, n a new up-
to-the-minute three-tone case. DC Volts 0-10-50-
250-500-1000 at 5000 Ohms per volt DC: 1000 ohms
per volt AC, AC Volts 0-10-50-250-1000 at 400
ohms per volt: DC Ma. 0-1-10-100: Resistance
ranges; 9-1300 Low Ohms: 0-750.000 Obms and
0-7.5 and 0-15 Megohms, Maroon case with ercam
panel, attached handle , , . Dealér Net Prico $17.85

For Catalog Write—Section 916 College Ave.,

READRITE METER WORKS, Bluffton, Ohio
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A.C. and D.C. power
Broadcast (532-1,600

nal

Maring. Shortwave, 2.6-6 mec., model X-1453 Bands.

3-Way Operation (self-contained batte

Loop Antenna (and provision for outdoor anten

Circuit

AV.C.

ic Changeover

5.55-15.7 mec., model X-1452

1452 AND X-1453 DUAL-WAVE 3-WAY PORTABLES

Radio Service Data Sheet

-Electr

. has stage of R.F.
ign Shortwave,

PILOT MODELS X
ic Relay for Battery
ke.} and Shortwave; Fore

Supersensitive 7-Tube Superhet

lines) Automat
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Which Bntenna? —

OUTDOOR, LOOP or LIGHTLINE —for Least Moise?

Comparative factors in the selection and use of tuned loops, of ordinary
outdoor antennas, and of noise-reducing outdoor antemna systems are
graphically analyzed with respect to their ability to afford noise-free radio

1 TUNED ANTENNA
4 ¥5. TUNED LOOP —]

APERIODIC ANTENNA
vS TUNED LOOP
I ]

' ' ¥ 1 '
Q€ T CADS LD 12 14 |6 L8

FREQUENCY {MEGACTCLES)

Fig. I. Signal strength of tuned and untunad antennas

comparad with a tuned loop.

outdoor antenna can step up the

noise - signal energy ratio of average

radio reception by something like
1,000 times? This is no mere advertising
claim, no loose talk, no wishful thinking;
it's just plain engineering fact, of which
radio Servicemen should take greater ad-
vantage.

Or to put it another way, if you were
listening to a nice philharmonic orchestra
prograni, you could soften the background
noise from an annoying forte down to a
mere piano, for $10 or less retail, by means
of a good Noise-Reducing Antenna System.

Of course these advantages have little
significance for the owner of a midget re-
ceiver costing $10 or less. Such facts are
economically out of step with bargain-base-
ment radio reception. But when it comes
to a quality console or table-model receiver
whose owner is not scared off by the men-
tion of a few dollars extra to attain super-
lative results, the noise-reducing antenna
can at least be granted a fair trial.

DO you know that a good noise-reducing

COMPARATIVE EFFICIENCIES

The main point is to be sure you are deal-
ing with a genuine noise-reducing antenna
system. That's the catch. Frankly speaking,

iBEL

w
o

Lo 1.2 14 1%
UEMCY [MEGACYCLES)

Fig. 2. Comparison of relative signal sirength re-
cetved from a noise-raducing system vs. conventional
antenna of same dimensions.

RADIO-CRAFT for
1he 37§32 12°
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reception.

JULIUS G. ACEVES

there have been too many “phonies” in this
noise-reducing antenna game. However, a
short engineering analysis of this situation
will reveal more to the average technical
reader than would pages of generalizations;
so let us look further into this matter of
loop, outdoor and noise-reducing antennas.

The graph of Fig. 1 shows a typical in-
stance of relative signal levels from a
tuned loop vs. ordinary outdoor antenna of
the tuned and untuned types. Figure 2 shows
the relative signal levels from a noise-re-
ducing outdoor antenna (an outdoor an-
tenna, equipped with noise-reducing units)
vs. an ordinary outdoor antenna (that is,
the same antenna without the noise-re-
ducing units and with an open downlead).

From these graphs the superiority of the
antenna over the loop for signal strength
alone is established in these particular
examples by inspection of Fig. 1. The supe-
riority of the signal strength of the an-
tenna equipped with noise-reducing units
and transmission line over the conventional
type, of the same dimensions, is apparent
from Fig. 2. "

The signal-level difference, A, the noise-
level difference, B, and combined effect—
signal-to-noise logarithmic ratio, C, for a
certain antenna kit on the market, as com-
pared to an open-type antenna-and-down-
lead of the same dimensions, are illustrated
in Fig. 3.

Thus there is no substitute for the noise-
reducing outdoor antenna, where per-
formance rather than price of installation
and convenience, is the prime consideration.
To be sure, the loop and the built-in or
light-line antenna are fully justified in the
portable receiver or the midget taken from
room to room, or used in a temporary loca-
tion such as school dormitory, hospital,
hotel, summer resort—fully justified from
the standpoints of convenience and cost.
No one is going to spend a few extra dollars
for an antenna installation, when the set
doesn’t cost much more.

But with better and still better programs
on the air, and with the rising competition
of ultra-highfrequency reception to show up
the shortcomings of our present-type re-
ception, Servicemen should capitalize the
fact that the owner of a cguality receiver is
interested in doing what must be done to
work that receiver to the utmost in tone,
volume, and distance, which means the
minimizing of interference and background
noises.

LOOP ANTENNAS

There’s nothing new about loops as signal
interceptors. Call them by any fancy name
you will, they are still loops. Using Faraday
shields certainly cuts down electrostatic
pick-up and eoncentrates on electromagnetic,
which can be made quite directional. If the
set is used in a location where there is very
little interference, the loop may be
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orientated against the noise source so as
to reduce it to & minimum without mate-
rially affecting the signal, if it does not come
from the same direction. If the signal comes
from a nearby broadcast station or with
plenty of strength, loop reception can be
quite ideal. But if the field strength of the
cesired program is weak, and if the set is
surrounded by interference or man-made
static usually encountered in city apart-
ments from a multitude of sparking ap-
pliances in and out of the building, the loop
is simply seeped in interference and cannot
provide satisfactory reception.

The signal pick-up with a straight wire
antenna, even indoors, is better than that
with a loop. However, if this interceptor
too is seeped in a zone of interference, and
if the field strength of the desired station
is weak, then this interceptor too is un-
satisfactory.

NOISE-REDUCTION IN BRIEF

The purpose of a noise-reducing system
is simple enough. It serves to preserve or
increase the signal strength, and reduce all
interference. This is done by (1) elevating
the aerial high above the zone of inter-
ference, so as to obtain maximum signal
strength with a minimum of parasitic
noises; and (2) by conveying the inter-
cepted signals through special circuits and
a transmission line which neutralize any
interference picked-up dewn to the receiver,
or injected into this systém from power line
connections. The genuine noise-reducing an-
tenna system does just that.

So much for the technical side which may
well be passed on to Mr. John Q. Public
who is becoming still more interested in
really good radio reception from his set
whether old or new. But there is the busi-
ness side as well to be considered.

To the jobber, dealer, Serviceman, the
noise-reducing outdoor antenna is an im-
portant source of income.

This article has been prepared from data
supplied by courtesy of Amy, Aceves &
King, Ine.

[~ € GAINOF SIGNAL —]
|~ ovem NOISE~ AcE
=y
A SIGNAL LEVELLA 4
DIEFERENCE [
| i

= —

Lo 12

o6 08
FREQUEMCY [ME

Fig. 3. Comparison of performance of a noise-reduc-
ing system with conventional antenna of same
dimensions.
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STEST INSTRUMENTS®

MCTFR7

Exterior and interior views of the Sprague model IL-1 Interference Locator. The built-in loop antenna,

mounfed -on back- cover as shown in photo at right, may be supplemented by a rod antenna

, (see diagram, below)

“hoisy reception” may be made profit-

able. for the Serviceman if he is

equipped with the knowledge and facili-
ties which can enable him to locate and
correct the most obstreperous interference
conditions in minimum time. If, however,
only cut and try methods are used, then
necessarily such calls must be anything but
profitable.

When your tests show that the noise
source is not in the customer’s home, and
the use of a noise-reducing antenna unit
proves inadequate, then the defectlve device
must be 1solnted by means of &n “inter-
ference locator.” .

A portable recelver especxa’ly de51gned
with the nccessary auxxhary antenna, and
output measuring devices may be eniployed.
A portable superheterodyne ic preferred.
The receiver must be well shielded-

SERVICE calls where the complaint is

PROFESSIQNAL "NOISE LOCATOR" ~

The Spragte Intcrference Locator s
ideally constructed for this service. This
Locator .consists of a spec;a]ly-demgned,
highly-sensitive superheterodyne R.F. am-.
phﬁer, and an A.F. amplifier, combined with
loudspeaker, and headphone output 2’ spe-

cial antenna systems, a highly directional
loop, and a telescoping pole antenna. Out-
put meter and calibrated volume control are
included for checking interference levels.
The battery supply is self-contained and
gives 150 hours of continuous service. This
Locator tunes over the frequency range of
500 to 1,600 kc.

The gain control is calibrated to give
reference settings for comparison’ of volume
levels. Operation of the Locator while trac-

ing interference .or during reception of -

strong radio signals, does not require the
full output of the Locator amplifiers. The
output can be easily reduced by switching
the Economizer Switch to its LOW position.

This materially increases the life of the

batteries.

. The loudspeaker is for double checking
of the interference noisc and for the recep-
tion of radio signals.

The output meter allows a quantltntwe
measure of the interference level and gives
a visual indication of interference reduc-
‘tion as various corrective means are applied
to the noise source. Headphones may be
used in audibly noisy locations where me-
chanical noises mask the loudspeaker out-
put.

One of the newest additions to the
growing list of test instruments
for Servicemen is the Interference
Locator here illustrated and de-
seribed. It makes short.work of
tracking noise to its lair; applying
corrective measures is then the
concluding, profitable step.

© LATEST INTERFERENCE LOCATOR

In some cases electrical devices which
cause radio-frequency interference set up
a very strong audio-frequency interference
field for a very short distance immediately
surrounding their location. This is some-
times true of faults in line insulators, pole
hardware, ete. An AF. pick-up means is
of great value in these cases as it allows
sharp isolation of a particular interfering
device among a closely associated group of
apparatus; for example, a particular pole
or insulater on a powerline to which R.F.
interference has been traced.

The A.F. input jacks are provided for
connection of a acarch coil and extension
leads for use in thls type of work.

A loop-pole antenna selective switch
(L.P.A.) allows the highly-directional inter-
nal loop, or the non- dlrectxonal ‘telescoping
pole antenna mounted on the end of the case,
to be used at will. st

DIRECTIONAL INTERFERENCE TRACING

METHOD -

In checking interference being received
by ‘a radio set, it is sometimes desired to
determine whether the moise is being caused
by faulty antenna or ground connectlons,
or to determine definitely whether the noise

'

ROD
* ANTENNA 1 ANTENNA LATe
ANTENNA B
ASSEMBLY CONDENSER
!

INSG

1HSG

1Q5G6 JI

3L INPUT JACK

EADPHONE JACK

l
1
T '
g [ I
LOOP- 1
o ANT. | 1
coin
SW, | L
} { E
5 = 3
E
L~ b [ 1F] L= kF : T 4
[ A — .
I—i"mg;.[ w3 —7 % i —
] . AFoscuaror| | A I;[ ]
! coiL 1 002
s AR 4%5‘ Y] J B MS
1 MEG. ECONOMIZER WIRE-
b r VOLUME 05- SWITCH WOUNG)
. Vaw +90v. CONTROL & SW.
23; S MMF, 1 y
-1 HAME PACDER -1V SpTCH O

ANTENNA

L[.F.= 455 KC.;ALIGN R.F. AT 600 & 1,500 KC

VOLY
"A"CELL CONTROL 8" BATTERIES

Both R.F. and A.F. interference can be picked-up with the |nhr'er¢nca Locator diag-ammed above. A battery

attery life in areas of high signal intensity.
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Buy Direcet From -the Manufacturer and Save ® Buy Direet From the Manufacturer and Save ®

sicNAL GENERATOR| "22 SET-TESTER e

WITH § STEPS OF SINE-WAYE AUDIO

A complete testing
laboratory in one unit,
the Model 1280 com-
bines the Models 1250
Mutltitester and 1240
Tube Tester. (See
sbecifications of each
below.)

* Instantaneous Snap
Switches  Reduce
Actual  Testing
Time to Absolute
Minimum.

* Spare Socket and
Filament VYoltages
k’f to 120 Volis

ake the Mode
1280 Obsolescence
Proof.

* Latest Design 4
D'Arsonval gTyp/:
Meter.

* Works on 90 to
125 Volts 40 Cycles
A.C.

SPECIFICATIONS:

. binatl P, . ¢ 3 ] Even those servicemen who throuth past purchases kuow they can always get SUPER:VALUES
ileg:gcl::t ?F{‘—Feoo":g 'ﬁ-,g;i g-i‘,‘;‘,';l é’.?.’;f{{-?:,;_.l_““'i}-rl}c“’mﬁgu-}“ of’- gl"loltl’l 'Snm:rlm-.ﬂ w;‘ll be n:m.;"l ngd"dellgli;leld wher‘) the%hre:ﬁ n:i“f ;ggﬁll}tntlonl of ‘:{22 :gl-Anurnmli

? FOLT. X - strument and then note the unbelleva low price. The e estures a " Arsonva;
loa}lfrli‘ ! YOLT. All direct readbig. ail by front panel switeh maniou type meter for easy reading of the various scales. and in line with our new polic¥ of stressing

X appearance as wejl as serviceability in our new 1200 line of test equlpment, our Alodel 1280

?.nl} I;‘y'gq‘&em?)";{103.2;5&:1!:%??““'“ CEOETt, 0D € Ol Add utilizes an aluminum etched panel. desicned for Leauty as well as ruggedness, Tha primary

, Latest desizn full-rauge attenuator uged for controlling either the [ function of an instrument is. of conrse. to make nieasurements accuratély and whea deslgning

s & meslicg B, ool 8 o el Mot e 1, s, s, Toparia, o, e

. . appe of an instrument plays in e - impr rvice: akes on 11$LOMETs.

?;eé\uc:::ix:c’y is within 1% on I.F. and broadcast bands: 2% on higher e:mclﬂllr onihomo calls. ““v, hln-e. theref]ore. pnilcl l?elc:,:l nlt'ﬂt]lorl\;a% t:n: nutc\lurd' dﬁllgn of all

T of our new instruments, or insiance, the psnel o 3 [ 3 made o eavY-gaige

glerglcltzrl gg\l-eeft::legcr?g:cge{nﬂr ::::mo{mﬂ' viing a new mechanically aluminult and etched by s radically new brocess which results in 3 beautitul, confldence
8. Operales on 90 to 130 V. A.C. or D.C, (any frequency). inspiring appearance,

cables, molded carrying handle and instructions. Size tions. Shipping weight 18 pounds. Size 13" x 1N %", Our net price .
14"x6°z11". Shipping weight 15 pounds. Only ...... Portable cover 51.00 additional

L T
THE NEW MODEL 1240

TUBE TESTER

' 'Q 95
The Model 1230 comes comPlote with tubes. shielded $ 1285 Model 1280 comes complete with test leads, g'n;nalnr_ data and instrue- SI 9

THE NEW MODEL 1250

MULTIMETER

SLOPING PANEL
FOR PRECISE
RAPID

SERVICING

Instantaneous snap
switches reduce ac-
tual testing time to
absolute minimum.

Tests all tubes
I._l !g Ill volts.

Etched
aluminum
panal

Sockets for all
tubes —
_l!gadnpim.

Specially de-
signed efectronic
ractifier enables
linear A.C. scale,
high stability and
little or no tem
perature dritt,
Here is an opportunity to ncquire a Multi-Service, Precision Engineered ®
" Instrument, for less thun you would have to pay for an ordinary Volt-
Ohm Milliammeter. Besides making the usual volt, resistance and cur-
rent measurements (both A.C. and D.C.) this unit accurately measures
the CAPACITIES of mica, PaPer and electrolytic condensers, INDUC-
TANCE of coils, chokes and transformers, DECIBEL gain or loss, of
power amplifiers and public address systems, WATTS output of am-
plifiers, receivers, etc.

Buperlor Is proud to offer the
nowest and most Practical tube
testor ever desioned. Unbeliev.
ably low in_price—unbelievably
high in performance,

SPEC|F|CATIONS * %utt.a lll: t“blc'l' 1.4 to 117 volts, ﬂinc:rdmﬁll.'egf GM 7. "“Vlmnhfhgtﬁ“:.
o, . o . mn . Dor 3
Complete A.C. and D.C. Voltage High and Low Capacity Scales lh.oun:v sr lerl:::“?n lg:rcltﬂ:\':rn!d’t‘v’.lhu ud.uirz\ed to date. cr-cury o
and Current Ranges 0005 to 1 mfd. and .05 to 50 mfd. Spare socket included on front panel for any future tub.

el,
Tests by the well-established emission method for tubs quslity, directly resd on
the GOOD t BAD scale of the meter.
Jowel protacted neen,
Tests shorts. and laakages up to 2 meschms in all tubes, :
Tests leakates and shorts in all elements AGAINST all elemeats in all tubes.
Tests BOTH plates in rectifiers,
Tests individusl sections such as diodes, triodes, pentodes, ete, in multi-
purpose fubes,
% Latest tyDe voltage regulator,

D.C.I Voltage:—0-15, 0-150, 0-760 3 Decibel Ranges

volts

A.C.l Voltage:—0-15, 0-160, 0-750 _ g ¢o +19, =10 to +88, ~10 to
Yo

D.C. Current:—0.1, 0-15, 0-160, 53
0-750

AN N

ma,
A.C. Current:—0-15, 0-150, 0-750 Inductance: 1 to 700 Henries

ma.
s ; 1,
2 Resistance Ranges Watts: Based on 6 mw. at 0 D.B. * Fflturel an attractive etched alumlnuAmCDlne L,
0-500 ohms, 500-5 megohms in 500 ohms 006000 to 600 Wates [| * ot 8 30 to 125 tolts 60 s e
- complete with instructfons a b &
Blste with) ot loddy*Tubula?“charts Suiimtivictionse . S P 85 | e woonn vt o paseiving e, Shwovins weirw 1S4 4 85
ping weight 9 lbs, Stze 9%” 1 117 x 63%". Our net price .... pounds. Size 6" x 74" x10%". Our Net Price....... teessaces
Portable cover $1.00 additional _| Portable cover $1.00 additional

Buy Direct From the Manufacturer and Save ® Buy Direct From the Manufacturer and Save ® Buy Direct From the Manufacturer and Save' @

SUPERIOR INSTRUMENTS CO. ““itwyorcnyv.

e Buy DIlrecT From the Manufacturer and Save ® Buy Direct From {he Manuiaciurer and Save "
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-

POSi~

L/

See exhibit of all RCA services
«.including Television...at RCA

Building, New York World's
Fait—and Golden Gate Ex
tion, San Francisco.

V&

RCA Manufacturing Co., Inc., Camden, N. §.
A Service of the Radio Corporation of Amevica

Over 335 million RCA Radio Tubes bave
been purchased by radio users...In tubes, as
in parts and test equipment, it pays to go

RCA ALL THE WAY.

.ask for on-

typical modern super-
heterodyne are shown, together with

e of circuit defect. All
their wiring scheme,

4

It’s a radio set turned “inside-out”

—designed so you can readily dupli-
See the Dynamic Demonstrator at

DYNAMIC DEMONSTRATOR |

RCA Test Equipment Licks Service Problems Faster—More Profitably

equipment—and which testing meth-
ods—are best ? See the RCA Dynamic

Demoanstrator!
the-circuit proof of the superiority of

Are you in doubt about which test
RCA Test Equipment.

your RCA Distributor’s..

cate any ty
the parts o

is being received by the antenna - ground
system. This can easily be checked by con-
necting the antenna and ground to the
“A-G” terminais on the back of the Locator
and listening to the instrument’s output.
When these connections are used, the unit’s
antenna switch should be placed in the
POLE ANTENNA position, and the pole
antenna completely collapsed.

The directional loop antenna is used to
obtain the direction of arrival of radio
signals. When the locator is rotated, a posi-
tion of maximum signal intensity is ob-
tained, and in this position the direction
of arrival of the signal is along a fine
line, drawn lengthwise through the handle
on the top of the locator. Walking back-
ward .and forward with the Locator along
this line will indicate exactly where the
signal is coming from. The direction of
arrival of signals can also be taken at

-

points spaced about 200 feet apart, and
the direction lines followed to their- inter-
section, which will give the -approximate
location of the signal source.

"HOT-COLD" ' INTERFERENCE-TRACING

METHOD

The pole antenna is .used principally in
the “hot and cold” method of tracing inter-
ference; for example: If interference. is
being received on the Locator on the 3rd
floor of a building, switch the pole antenna
in the circuit and tilt the Locator to bring
the pole antenna into a horizontal position.
If the interference level increases, 'it!is
almost certain that the source of .inter-
ference is below the 3rd floor, perhaps in
the basement. If the interference doe€s not
increase on tilting, then the gource is ‘on
the same level or above, or else is ‘¢oming
from outside the building, altogether.

SERVICING QUESTIONS & ANSWERS

LONG WARMING-UP PERIOD

(168) Lawrence Mitling, Watson, Minn.

(Q.) I have a Sentinel battery radio re-
ceiver model 39B which puzzles me. The
complaint is that considerable time elapses
from the time the set is turned on until
it operates normally. The time required
is 1 minute during the day while at night
2 to 3 minutes are required. The radio set
works OK from then on. The set has been
that way for a year’s time. Tubes, all of
which test OK, are as follows: 1—1C6, 2—
30’s, 2—34’s, and 1—19.

(A.) You state that considerable time
elapses before your Sentinel battery re-
ceiver operates normally, but no mention is
made of the manner in which the receiver
behaves during this period. However, we
believe one of the type 34 tubes has de-
veloped a poor weld, resulting in the con-
dition described. Check operation with a
new pair of type 34 tubes.

WANTS ALIGNMENT DATA

(169) G. A. Dey, London, Ont., Canada.

(Q.) Will you please advise the correct
procedure for aligning a Chevrolet auto-
radioc set No. 985252. I have no data re
schematic diagram, LF., or otherwise and
would appreciate as much information as
possible. Would also like your opinion as
to whether a whip antenna about 36 ins.
long should be good enough for this radio.

(A.) The intermediate frequency em-
ployed in the Chevrolet auto-radic receiver
No. 986252 is 262 ke. Align the LF. trans-
formers to this frequency for maximum out-
put using a signal generator coupled to
the control-grid of the 6A7 through a
0.01-mf. condenser. Keep the receiver vol-
ume control full and use as little generator
signal as possible. Set the receiver dial to
1,400 ke. and adjust the R.F., 1st-detector,
and oscillator trimmers for maximum out-
put.

The whip antenna mentioned is satis-
factory.

UNSTABLE VOLUME
(170) R. G. Hammond, Sunnyside, L. I,

N. Y.
(Q.) The writer has a model 130A Ma-
jestic radio set employing 3 variable-mu
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screen-grid tubes (G24) and 1 variable-mu
screen-grid power detector tube (G24), to-
gether with 2—G-45 power amplifier tubes
in push-pull and 1—G-80 rectifier.

Trouble is experienced with the volume.
This set will play satisfactorily for about
5 minutes and then suddenly increase in
volume. After resetting the volume control,
it will continue to play all right for another
few minutes and then drop in volume until
it is barely audible.

All tubes have been checked and found OK.
Voltages appear OK. Have tried changing
volume control but to no avail.

Would appreciate your opinion as to what
the trouble is, and the proper procedure for
locating same.

(A.) The symptoms of fading and weak
reception are commonly caused by open-
circuiting or leaky 0.04-mf., 1st R.F., 2nd
R.F. and detector secondary-return bypass
condensers. Replace these units with others
having moisture-proof (impregnated) qual-
ities, and possessing good internal contact.

Leaky screen-grid and -cathode bypass
condensers may also produce a similar con-
dition. We suggest a check by substitution.

SET SMOKES!

(171) Steve Semelsberger, Hastings, Pa.

(Q.) I have a Grunow model 1191 for
repair. This set is inoperative. Smoke comes
from it in a few seconds after being turned
on. Several resistors get too hot. The set
had been operated with the ground wire on
Ant. post. Could you give any clue to the
possible trouble?

(A.) As you gave no symptoms other
than non-operation, smoke from the set,
and hot resistors, it is rather difficult to
advise as to the exact trouble.

Suggest you check the bypass condenser
on the R.F. plus supply marked No. 28726
and the electrolytic condenser marked No.
36721.

The bypass unit No. 29135 on the screen-
grid supply may also be shorted. Check the
screen-grid series resistor which should be
approximately 14,000 ohms.

Check bypass units on AV.C. circuit for
shorts which would lower bias and cause
tube to draw more current. This also applies
to the A.F. tubes, the output (6F6) tubes
in particular. The high-frequency bypass
condensers on the plates of 6F6 tubes some-
times break down.
SEPTEMBER,
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PRACTICAL SIGNAL TRACER

A Above, front view of the Practical Signal Tracer.

€ The rear view (left) of Mr. Freedman's test
instrument shows the simplicity of its construc-
tion. Burrer is on top shelf, at left of “eye" tube.

An instructor of radio in one of New York City’s vocational ligh schools
tells how to make and use a test instrument he has devised to rapidly solve
daily problems in radio trouble-shooting. Resistance-capacity coupled semi-
aperiodic R.F. and A.F. amplifiers entirely eliminate tuning and alignment
problems! A buzzer provides receiver test signals; the tester’s “eye” tube or |
the equipment under test (ordinarily via its own loudspeaker) provides

the indication.

MONROE M. FREEDMAN

- .
— What it does:
This instrumient checks: -
" Antennas ..
Signal Strength of Stations
- Radio-Frequency Coils and Circuits
Oscillator Coils and Circuits
Intermediate-Frequency Coils and Cir-
cuits .
A.V.C. and AF.C. Circuits
Oscillator Drift -
Bypass Condensers
Shorted Trimmers, s
Opens and Shorts R.F. Circuits
Oscillator Voltage
Internal Noise
R.F. Distortion
R.F. Oscillation

Y

Detector Stages s .

Resistance-, .Impedance-, Transformer-
and Direct-Coupled Audio-Fre-
quency Amplifiers. - ) .

Bass-Compensation-Circuits

Phase-Inverter Circuits

inverse Feedback Circuits

Audio-Frequency Coupling Condensers

Audio-Frequency Volume and Tone
Controls

Push-Pull Circuits i

Bypass Condensers S G

Input and Output A.F. Transformers

Opens and Shorts in A.F. Circuits

A F. Distortion

A.F. Oscillation .

Intercommunicators

P.A. Systems

" Power Supply Analysis

. Miscellaneous Uses

Sound Recorders
Phonograph Circuits .
Earphone Circuits g -

Hum

Noisy Voltage Dividers .
Vibrator Hash . R
Open or Shorted Condensers

Checking Tubes

Checking High- and Low-lmpedance
Pickups and Microphones :

As Output Indicator

As Simple V.-T.Vm. (using‘'eye” tube)

developed out of necessity. As an in-
structor of radic in one of the New
York City vocational high schools, a
daily problem had arisen in “trouble-shoot-
ing” various types of A.C.-D.C., A.C., tuned-
radio-frequency " and superheterodyne re-
ceivers, and public address systems, that
were being constructed in our radio course.
Just imagine the problem of trouble:shoot-
ing dozens of “supers.” within ‘the short
duration of a couple of school periods. Think

SIGNAL tracing with this writer was

~of the various mistakes, that could be made

by youngsters varying in age between 14
and 17 in wiring automatic volume control,

. oscillator,- mixer, phase-inverter and inter-.

mediate frequency circuits, -with parts ob- ,
taiped on the “bargain counter” at New

RADIO-CRAFT
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York’s several large radio supply companies.

This led to the development of the sim-
plified Practical Signal Tracer described be-
low. This signal tracer has no tuning con-
trols, no miultitude of probes, no system of

constantly observing “tuning eyes” for each’

and every test, no need for adjustment of
numerous controle on each probing; and,
best of all, may be constructed from odds
and ends that any radic mechanic probably
has kicking around.

SIGNAL TRACING SYSTEMS )

As we know, receiver analysis started
with ‘the simple circuit disturbance test and
has gone through (a) voltage, (b) current;
and (¢) resistance analyses, (d) signal sub-

1940
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stitution with a signal generater, (e) signal
tracing, and finally (f) dynamic analysis.

Without doubt, each onc of these methods
is not the only method to be used in the
trouble-shooting of radio receivers. Each
method of analysis has its outstanding .ad-
vantages as well as its disadvantages. The
radio man who can apply to advantage those
phases of each one of these methods of
analysis in receiver trouble shooting is the
man who will do an accurate and good job
in a minimum of time! :

It has been found that with the signal
tracer described below the Serviceman needs
only, in addition, a good volt-ohmmeter and
a signal generator (which™he probably al-
ready owns). ’
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S:hcma'ﬁc_'circ_uit of the Simplified Practical Signal Tra:.er.. .No?e the use of resistance-capacity coupled R.F. and A.F. stages. This low-cost design affords
»_exceptional simplicity of construction and operation. The use of crystal microphone cable is the “secret” of the success of the low-capacily probes.

CIRCUIT ANALYSIS .

By observing.the schematic diagram of
the Practical- Signal Tracer it can be seen
that it consists of a simple untuned resist-
ance-capacity coupled radio-frequency am-
plifier, as well as a resistance-capacity
coupled audio-frequency amplifier, with ap-
propriate switching arrangements for appli-
cation of the test probe to any part of the
receiver under analysis.

The test probe used is made up of very-
low-capacity crystal microphone cable. The
lower the capacity, the less detuning will
occur. Coaxial cable is highly recommended
for this particular purpose, especially when
used in radio-frequency, oscillator and inter-
mediate-frequency circuits, Audio ecircuits
are not critical.

Summing up, this instrument has 3 out-
standing advantages:

(1) It is exceptionally inexpensive;

(2) 1t is very simple since only 1 probe is
necessary and involves a minimum of dial
twisting (1 position for Radio Frequency,
Oscillator or Intermediate Frequency, and
2 positions for Audio); and,

(3) It is a definite time saver in locating
trouble since it is not-necessary to “observe”
the gain or loss per stage. You merely
“hear” the gain per stage!

FUNDAMENTALS OF SIGNAL TRACING

Every receiver consists of 3 fundamental
divisions. (1) The radio-frequency amplifier;
(2) the audio-frequency amplifier; and, (3)
the power supply.

With this signal tracer, regardless of the
type of R.F. amplifier utilized, when the
probe is placed anywhere in the R.F. circuit
the signal, whether it be a broadcast or
signal-generator modulated frequency, will
be heard from the loudspeaker of the signal
tracer. Similarly, when the probe is placed
in the A.F. circuit of a receiver under an-
alysis, an audio signal if it exists will be
heard from the speaker of the signal tracer.

‘With this equipment it is possible to fol-
low a signal straight from the antenna, go-
ing from grid to plate, from tube to tube,
right up to the speaker voice coil; and sec-
ondly, we can feed 2 signal into the receiver
starting at the speaker voice coil and going
backwards stage by stage, from plate to
grid, right back to the antenna. In either
of these methods, where the signal stops,
the point of difficulty is isolated.

By bonding the signal tracer chassis to

the chassis of the receiver under analysis
we have both devices at groumd peotential.
It should be noted that whenever a chassis
is “above ground,” i.e. when semi-fixed
biased circuits are employed, the bonding of
the signal tracer should be made to the
center-tap of the high-voltage winding. In
A.C.-D.C. midgets it is advisable to connect
or bond the signal tracer to the variable
condenser rotor.

SPEAKER-TO-ANTENNA SIGNAL TRACING
Buzzer Signal-Generator.—Observe a de-
vice included in this signal tracing making
use of a high-frequency buzzer. This buzzer
generates a high-frequency signal so broad
in nature that it consists of both R.F. and
AF. signals. By applying this signal from
the buzzer in the A.F. amplifier, whether it
be on the plate of the output tube or the
plate of the 2nd-detéctor, this signal should
be heard in the speaker of the receiver un-
der analysis. The signal strength depends
upon the number of tubes that amplify it.
It readily follows that in tracing trouble
in the A.F. end of the receiver, it is merely
necessary to apply the highest output vol-
tage from this high-frequency buzzer to the
plate or plates of the output tubes, and
then, work backwards from plate to grid
through the entire A.F. system. The moment
the signal does not come through the speak-
er of the set under analysis, the trouble is
isolated. It is then merely a job of making
the voltage and resistance measurements
at this poirnt to definitely locate the trouble.
Similarly, in trouble shooting the R.F.
end of the receiver it is merely necessary to
apply the output of this buzzer from plate
to grid of the varicus R.F. tubes, working
from the detector back to the antenna.
Buzzer-Signal Attenuator.—However, it
will be immediately noticed that in working
with the output of this high-frequency
buzzer on the varicus points in the receiver,
that as we go backward from speaker to
antenna this signal will be amplified by the
various tubes between the points of inser-
tion and the speaker of the receiver under
analysis. It will then be seen that, as the
buzzer signal gets louder and louder, there
should be included a method by which the
output signal from the buzzer may be at-
tenuated. Such a system is included in this
device whereby a control is introduced by
proper switching arrangement so that the
output from the buzzer can be regulated as
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desired. This attenuated signal will be
found most convenient when applied into
the R.F. stages because of the tremendous
amplification produced by the A.F. and R.F.
amplifiers between the probe and speaker.

By shutting off the speaker in the signal
tracer by means of the single-pole double-
throw switch provided so that the buzzer
will not be heard from the signal tracer,
and by rotating the Circuit Selector switch
(which consists of a 6-circuit double-contact
switch) to position No. 5, we can readily
have at our disposal a high-output “broad”
signal which may be applied anywhere be-
tween the speaker and the antenna.

If a low-voltage attenuated signal is de-
sired from the same source it is merely
necessary to switch the Circuit Selector to
the No. 6 position. This signal may then be
reduced in intensity by the 1,000-ohm At-
tenuator Control in the output circuit of
this high-frequency buzzer.

ANTENNA-TO-SPEAKER SIGNAL TRACING
It is relatively simple to follow a signal

. (broadcast or signal generator) from the

antenna through the speaker in a receiver
with this signal tracer by checking either
the R.F. or the A.F. portions of the receiver.
By turning the Circuit Selector switch
and the R.F. Multiplier switch to the No. 1
position, our signal tracer is now adjusted
to pick up any medulated R.F. signal which
can be heard from the speaker of our trac-
ing equipment. Of course the R.F. and A.F.
gain controls should be set at maximum at
the start. With the signal tracer adjusted,
as mentioned above, it is only necessary to
apply the probe anywhere between the an-
tenna and the diodes of the detector in order
to trace the signal within the receiver.
Checking Antenna.—By applying the
probe to the antenna, a signal or signals,
since the amplifier is untuned, should be
picked up. This, incidentally, is a method by
which the efficiency of the antenna may be
checked. o
If the antenna is grounded, no signal will
be heard. If the antenna has any degree of
leakage, a weak signal will be heard. If the
antenna js satisfactory, a loud signal should
be heard. In other words, the efficacy of the
antenna system can easily be checked.
Checking R.F., I.F. and Mixer Circuits.—
By placing the probe on the control-grid
of the R.F. amplifier, we should be able to
tune-in any signal by simply rotating the
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variable condenser gang in the receiver be-
ing tested. By placing the probe on the plate
of this R.F. amplifier, we should hear a
definite gain through this stage.

We may now proceed to the grid of the
mixer stage. There should be a transfer of
energy between the plate of the R.F. stage
and the signal-input grid of the mixer stage.
If no transfer of energy oceurs, the difficulty
is, without doubt, in the secondary circuit of
the R.F. coil. If the signal appears at the
mixer signal-input grid we now shift our
probe to the mixer plate. At this point we
should get additional amplification.

We next proceed to the control-grid of the
LF. stage. The signal should appear at this
point. We then go on to the LF. plate, and
then to the diodes of the 2nd-detector.

At this point it will be found that the
gain within the receiver, if all circuits are
functioning properly, should be very high.
To reduce this gain to a ¢omfortable level,
we need merely adjust the R.F. Mnmpher
switch to a satisfactory point of operation.

From .the foregoing, it is merely a me-
* chanical method of diagnosing the R.F. am-
plifier of the receiver. It is only necessary
to apply the probe from grid to plate, start-
ing at the antenna and ending at the diodes.
If the signal does not appear at any of these
points, the difficulty should be located with
the use of a simple volt-ohmmeter.

USING THE "EYE" TUBE

Checking Oscillator.—To check whether
the oscillator is functioning, it is only neces-
sary to apply the probe adjusted in the
No. 1 R.F. position, as indicated above, to
the oscillator-grid of the pentagrid converter
(mixer) or the oscillator tube. If the “eye"
of the 6E5 in the signal tracer closes, it is a
definite indication that the oscillator is func-
tioning. If the 6E5 eye does not close, the
oscillator is not functioning and it is merely
necessary at this point to check the oscil-
lator circuit and locate the cause.

Efficiency.—By applying the probe which
is set for the No. 1 or R.F. position to the
oscillator-grid of the pentagrid converter
or oscillator tube, and by rotating the vari-
able. condenser tuning the oscillator coil,
we can easily check the efficacy of the oscil-
lator circuit.

I, the 6E5 eye closes, this is a definite
indication that the oscillator is functioning.
By adjusting the R.F. gain control to the
point where the eye just closes, and then
rotating the variable condenser across the
band of the receiver, it may easily be noted
as to how efficiently the oscillator is func-
tioning on the different portions of the band.
The degree to which an oscillator is fune-
tioning on shortwave bands, when tracmg
“dead spots,” can easily be determined in
this manner.

Checking A.V.C. Circuits.—In order to
check the automatic volume control circuit,
we set the Circuit Selector switch to the
No. 4 position and apply the probe any-
where on the A.V.C. bus. Then, by merely
rotating the variable condenser of the
receiver under analysis, we can easily de-
termine whether the automatic volume con-
trol is functioning; or check the A.V.C. vol-
tage to each grid by watching the 6E5 in the
signal tracer. It should act like a normal
tuning indicator.

Level Indicafor—The 6E5 in the signal
tracer may be used as an output indicator
by merely applying the probe to the diodes
in the receiver being ahgned By ad,)ustmg
various trimmers, maximum deflection in
the 6E5 indicates maximum signal. The eye
may be adjusted by the R.F. Gain control.

TROUBLE SHOOTING

Checking Distortion or Oscillation (in the
R.F. Amplifier).—In order to check for dis-
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tortion or oscillation in the R.F. amplifier,
it is only necessary to apply the probe from
grid to plate between the antenna and the
diodes and the detector. The point where the
distortion or oscillation is heard is the stage
to be analyzed.

It is possible to check distortion in the
R.F. amplifier with the use of an oscilloscope
by applying the vertical plates of the 'scope
to the terminals provided on the Signal
Tracer. It is then merely necessary to feed
a 400-cycle modulated R.F. wave from any
standard signal generator into the antenna
and ground of the receiver under analysis.
By placing the probe between the antenna
terminal going from grid to plate to the
detector diodes, we may observe any distor-
tion or flattening of the sine wave gener-
ated by the signal generator. The point
where the distortion occurs is the point to
be analyzed.

Checking for Noise or Hum (in the R.F.
Amplifier).—From the above we can readily
see that it is just as easy to check the R.F.
section of the receiver for noise or hum by
the simple method of probing from grid to
plate between the antenna terminal and the
detector diodes. A broadcast or signal gen-
erator signal may be used.

Checking Tubes (in the R.F. Amplifier).—
In so probing we at the same time are able
to check the various tubes. There should be
a definite gain between the grid input and
the plate output of these R.F. amplifier
tubes. If no gain is obtained between the
grid and the plate it is suggested that the
tube be checked as well as the voltages to
its terminals.

Checking the Entire A.F. Amplifier—By
setting the R.F. Multiplier to the No. 5
position and the Circuit Selector switch to
the No. 3 position, and attaching the an-
tenna to the signal tracer, it is possible to
have this Practical Signal Tracer operate
as a radio receiver.

The station received with an ordinary
antenna coil and a trimmer condenser shunt-
ing its secondary, with a trimmer condenser
having a capacity between 400 and 800 mmf{.,
should be a low-frequency broadcast station.
It will be found that WMCA (570 kc.) or
WEAF (660 kec.) operating at the lowest-
frequency-end of the broadcast band in the
vicinity of New York City will be received
with the greatest gain. It is due to the fact
that the resistance-capacity coupled R.F.
system used in this signal tracer peaks
within the lower frequencies. It is now pos-
sible to use this broadcast signal emanating
from our signal tracer to check any A.F.
amplifier.

By applying the probe to the grid of the
output tube or tubes (we may cut off the
speaker in our signal tracer by flipping the
single-pole double-throw switch), it is pos-
sible to feed this audio signal through the
output tubes and speaker of the audio end
of the receiver under analysis. We may now
move the probe back to the plate of the
previous audic voltage amplifier tube and
then to the grid of the same tube and note
whether any A.F. amplification has taken
place.

It may be necessary to attenuate (reduce)
the signal input, by decreasing the audio
gain within the signal tracer, otherwise dis-
tortion will result. By this method we can
inject an actual broadcast audio signal any-
where within the A.F. amplifier of the re-
ceiver under test and check the A.F. am-
plifier as to its operation.

Checking the A.F.-Circuit Volume Con-
trol; Coupling Condensers.—By injecting
the broadcast audio signal, as outlined above,
into the arm of the A.F. volume control in
the receiver under analysis and rotating the
arm of this control, we may check it for
noise as well as its operation.
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Switching

Combining simplicity
of operation with ab-
solute flexibility, Triplett’s new lever -
switching permits individual control for

each tube element—yet test procedure is

simple and quick. The switch setting

shown above will permit tests of 45 com-

monly used different type tubes without -
change of position of the levers. Many
tubes require only two lever switch set-
tings—more than half, only three ‘set-
tings.

Model 1183 is truly a Non-Obsolescent
Tube Tester, combined with a Volt-Ohm-
Milliammeter and Free Point Tester . . .
three fundamental testers that you can
use for many years. Volt-Ohm-Milliam-
meter Ranges: 0-10-50-250-500-1000
AC and DC Volts; DC at 10,000 Ohms -
per volt; AC at 2,000 Ohms per Volt.
DC Milliamperes 0-1-10-50-250; Resist-
ance 0-500 low ohms; 0-150,000 Ohms;
0-1.5 and 0-15 Megohms. Complete Free
Point Tester with sockets for all tubes,
including new Midgets. Tube Tester has
new lever type switch. Speedex Roll
Chart, removable from panel as

separate unit. Dealer Net Price $49.84

MODEL 1200-F

This New Auto-
matic Volt-Ohm-
Milliammeter ia
Push-Button Op-
erated—with 19
AC-DC Ranges;
25,000 Ohms per
Volt DC, 1000
Ohms per Volt
AC. Only one but-
ton need be preused for any range and
test setting. RED ®* DOT Lifetime Guar-
anteed Instrument . . . Furnished in at-
tractive metal case with rich brown suede

enamel finish . . . Dealer Net Price $27.84
write for Catalog—Section 169 Harmon Drive

TRIFLETT ELECTRICAL INSTRUMENT CO.

Bluitton, Dhia
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136 Pages
72 Hlustrations

Now is the time to get into F. M. . . .
the greatest development in radio since
the beginning ! FCC has authorized com-
mercial transmission. This means more
and more F. M. stations will be broad-
casting . . . more and more receivers
will be put into use. Already, thousands
of servicemen are preparing themselves
fo cash-in on the service that will soon
be required, by studying this brand new
Rider Book, the first authoritative de-
scription and analysis of the funda-
mentals of F. M. and how to service the
new F. M. receivers. Don't wait . . _
get your copy of this important new
book right now to be sure that you are
ready to reap the profits of this new
opportunity.

YOU NEED EVERY ONE OF
THESE FAMOUS RIDER BOOKS
Frequency Modulation @ Servicing By Signal
Tracing ® The Oscillator at Work @ The
Cathode Ray Tube at Work @ Servicing Su-
g;u;l;:::odynu ® Autematic Frequeney Control

“Hour A Day With Rider Books on:
Resonance and Alignment @ Automatic Vol-
ume Control ® D-C Voltags Distribution in
Radio Receivers ® Alternating Currents In
Radio Receivers.

JOHN F. RIDER PUBLISHER, INC.
404 Fourth Ave.- New York City
Export Div.: Rocke-int. Elec. Corp.,
100 Varick St., N. Y. C. Cable: ARLAB

Read RIDER BOOKS

@ WHAT STRANGE
: POWERS
. Did The Ancients Possess?

WHERE was the source of knowledge
that made &t possible for the ancents
%] to perform miracles? These wise men of the
= past knew the mysteries of life and persoral
‘This wisdom is not lost— it is with-

1d from the masses. It is offered freely

TO YOU. if youhavean mind. Weite
€oc frec sealed book. Auldrosiz Scribe BGZ

ke ROSICRUCIANS
Sanfme  (AMORC)  Califorma

SOLAR MFG. CORPF Boramme. W T

Again, by injecting the broadcast audio
signal on either side of the coupling con-
denser we may check the condition of the
coupling condensers. ’

Checking Phase-Inverter, Push-Pull and
Inverse-Feedback Circuits. — By switching
the Circuit Selector switch to the No. 2 posi-
tion or low-audio-input position, we may
now check for audio signal at any point be-
yond the detector and up to the voice coil.

Since in push-pull circuits where it is
necessary to have equal voltages on the
grids of the output push-pull tubes, and
since it is the purpose of the phase inverter
and associated circuits to produce gudio vol-
tage on the grid of its associated push-pull
tube that is equal yet 180 degrees out of
phase with the voltage on the other push-
pull tube, it is only necessary to apply the
probe to the grids of the push-pull output
tubes and note whether the gain is equal
to each one of these points. If it is not, it
is only necessary to move the probe back-
ward from grid to plate to grid, and isolate
the point of difficulty.

In checking inverse-feedback or degenera-
tive circuits it is merely necessary to move
the.probe from the output or the point from
which the signal is fed back to the previous
grid or cathode circuits and note whether
degenerative action is taking place.

Checking Tubes (in the A.F. Amplifier) —
In checking these tubes we need only re-
member that we are dealing with an audio-
frequency component. It is merely necessary
to place the probe between the grid input
and plate output of any of the tubes acting
as A.F. amplifiers. There should be a defi-
nite gain between the grid and the plate.
If no gain or insufficient gain is obtained
it is suggested that the voltages should be
checked at the tube’s terminals. If these
voltages are satisfactory, then it is only
necessary to replace the tube.

Checking for Noise, Motorboating, or
Hum in the A.F. Amplifier.—With the probes
set in the low-audio-input position or No. 2
on the Selector Circuit switch, it is quite
simple to check for noise or hum by merely
probing from grid to plate in the audio am-
plifier.

Checking an Inoperative A.F. Amplifier—
This is quite simple to diagnose because it
is only necessary to apply the probe from
the point where the A.F. signal originates,
in the detector, and follow-through from
grid to plate right up to the voice coil.
Where the signal stops, that is the point of
difficulty. Where the audio signal is too high
merely switch Circuit Selector to No. 3. This
action merely switches 1 audio stage out of
the circuit.

CHECKING AUDIO COMPONENTS AND

POWER SUPPLIES

Checking High-Impedance Phono Pickups
and Microphones.—To check these devices it
is merely necessary to apply the probe to
one side of the pickup or microphone, where-
as the other sides are connected or bonded
to the chassis.

Checking Low-Impedance Phono Pickups
and Microphones.—These devices are check-
ed in the same manner as the high-imped-
ance type mentioned above, except for the
fact that a matching transformer is neces-
sary between each one of these low-imped-
ance devices and the probe of the audio
system of the Practieal Signal Tracer.

Checking Fower Supplies for Hum or
Noise.—When tracing noise or hum in power
supplies it is necessary to set the probe
into the low-audio-input position or No. 2
on the Circuit Selector switch. By applying
the probe from the rectifier filament to the
various points in the filter circuit, i, to
the various choke connections between the

_RADIO-CRAFT
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rectifier filament and the last filter con-
denser, one can easily detect the point where
the hum is not reduced by the actual parts
in the filter circuit. Shorted turns in filter
chokes, and open condensers in filter circuits,
are located very rapidly and easily.

CHECKING PUBLIC ADDRESS SYSTEMS

By feeding a 400-cycle audio-frequency
wave from any standard signal generator
into the input of a public address system,
it is only necessary to probe from grid to
plate from the input position right up to the
voice coils of the output speakers.

However, at certain points it will be
found that the signal tracer will overload
when the probe is in the low-audio-input
position. This condition of overloading de-
pends upon the number of voltage amplifiers
between the input of the 400-¢ycle signal and
the voice coils of the speaker. At those
points where the audio-frequency voltage is
very great, it is only necessary to switch
the Circuit Selector switch to the No. 3 posi-
tion, where the Practical Signal Tracer
makes use of only 1 audio-frequency stage
instead of the 2 stages when the switch is
in the No. 2 position.

FOR THE EXPERIMENTER . ..

. . Who Would Like to Make Gain Per
Stage Measurements.—This can be done by
connecting an output meter or the vertical
plates of the oscilloscope across the 2 ter-
minals provided at the points marked
“’scope’. It is only necessary to feed a
modulated signal from your signal generator
into the antenna circuit of the receiver being
tested. The signal from the generator should
be kept at a minimum point so that over-
loading does mot occur. It is now merely a
mechanical job of applying the probe from
grid to plate through the R.F. and A.F. am-
plifier and noting the output readings. These
output readings can easily be converted to
gain per stage data.

... Who Wants More Selectivity.—The
individual who really feels that .a single
tuned stage preceding 2 untuned stages
lacks the seleetivity and variety of stations
desired, can easily substitute a superhetero-
dyne or tuned-radio-frequency tuner in
front of these untuned stages. However, this
will definitely add more switching arrange-
ments and attendant tedious dial calibration.

.+ . Who Would Like to Feed an R.F.
Signal into & Receiver.—This may be done
with ease by the addition of another switch
contact which may be tapped from the diodes
in the 6Q7. In this manner we would have
an R.F. signal available which can be sent
through an inoperative R.F. amplifier.

... Who Would Like a Vacuum-Tube
Voltmeter.—With a source of voltages avail-
able, but with the additional expense of a
0-1 ma. milliammeter, some resistors, a tube
and switching components, a V.-T.Vm. may
easily be incorporated.

As may be noted, this instrument was
designed for portable use. It was built into
a metal speaker cabinet. For those who
would find this instrument more useful on
the test bench, it may be constructed on an
aluminum panel and arranged for rack
mounting.

List of Parts
RESISTORS
One I.R.C., 6 ohms, wire-wound;
One I.R.C., 400 ohms, 1 watt;
One LR.C., 260 ohms, l2-watt;
One 1.R.C., 350 ohms, ¥%-watt;
Three L.R.C., 1,600 ohms, %-watt;
Two L.R.C., 25,000 ohms, %-watt;
One LR.C., 0.2-meg., %-watt;
Four L.R.C., 50,000 ohms, ¥%-watt;
One LR.C., 0.25-meg., ¥%-watt;
SEPTEMBER, 1940
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One LR.C., 5 megs., %-watt;

One LR.C., 2 megs., %-watt;

Four LR.C., 0.1-meg., %-watt;

One LR.C., 0.5-meg., Y% -watt;

One L.R.C., 10,000 chms, bias contro! (R.F.
gain) and switch;

One LR.C., 0.5-meg., audio volume control.

CONDENSERS

Six Sprague, 500 mmf., mica;

Five Sprague, .1-mf., 600 W.V.;
One Sprague, 0.1-mf., 200 W.V.;
Two Sprague, 0.001-mf., 200 W.V.;
One Sprague, 0.01-mf., 200 W.V.;
Five Sprague, 0.05-mf., 600 W.V.;
One Sprague, 0.006-mf., 600 W.V.;
Three 8-mf., electrolytic, 450 W.V.;
One Sprague, 4-mf., electrolytic, 450 W.V.;
One 10 mf., electrolytic, 50 W.V.

SWITCHES

One Yaxley S.P.D.T. toggle switch;

One Yaxley single-circuit -contact (R.F.
multiplier)

One Yaxley double-circuit 6-contact (circuit
selector).

MISCELLANEOUS

One Meissner antenna coil;
Four Amphenol octal sockets;
Two Amphenol 4-prong sockets;

*TEST INSTRUMENTS®

One Amphenol 4-prong speaker plug;

One Amphenol “tuning eye” socket as-
sembly;

One 8-in. dynamic speaker, pentode output
transformer with 1,250-chm field;

One Thordarson 30-hy. filter choke, 200
ohms;

One Trimmer condenser, 400 to 800 mmf{.;

Two Yaxley pilot light sockets with jeweled
reflector;

One power transformer, 115-V. pri.; see-
ondaries: 6.3 V. 2A.; 700 V. center-
tapped; 5 V., center-tapped;

Two type 6K7 tubes;

One type 6Q7 tube;

One type 6F86 tube;

One type 80 tube;

One Signal high-frequency buzzer;

One 1.5-V. cell (for buzzer);

Test prod (see text);

Cable, must be crystal-mike type;

One metal-shell type of plug;

One midget open-circuit jack;

Three nameplates: (1) INPUT; (2) GAIN
CONTROL;

One Parmetal cabinet, 12 x 12 x 7 ins. deep;

One Amphenol “eye” assembly;

One chassis (to fit cabinet);

Three tip-jacks (insulated).

e

- Radio Aids to

The following items are published by
courtesy of the General Electric Co.

Motor Control.—A new system of auto-
matic field econtrol, in a new line of syn-
chronous-motor controllers, features a slip-
cycle impedance relay controlling both the
application and removal of field excitation.
In applying field, the relay acts on the
cyclic variation in motor impedance; in re-
moving field, it acts on the abrupt change
in impedance phase-angle on pullout. This
new field-control system illustrates 2 of a
wide variety of new applications of con-
densers in industrial contro! devices and
circuits,

Weld Recorder. — Particularly advan-
tageous for spot welding on aircraft, rail-
way equipment, and other structures where
faulty welding would be disastrous, is a weld
recorder, which is a combined recording in-
strument, warning device, and lockout con-
trol.

When a variation of the electrical input
is outside preset allowable limits for suc-
cessful spot welding, a bell gives a continu-
ous audible signal, and the weld-initiating
eircuit is opened automatically, and subse-
quent welding is prevented until a push-
button is pressed. Simultaneously it records
on a paper chart the variations of electrical
input to the primary for each weld, com-
pared with the predetermined normal, and
indicates visually the per cent variation.

Weld Sequence Timer.—For air-oper-
ated spot welders there was produced a
line of sequence timers, in which a direct-

Better Welding

reading calibrated dial permits adjustment
of time for each of the timing intervals.
In operation, the solenoid valve of the timer
is energized to create full pressure of the
electrodes on the work. After a time delay,
called the ‘“squeeze” period, power is ap-
plied for a predetermined “weld” period,
and then during a “hold” period the metal
is allowed to ‘“freeze” before the electrodes
are lifted. There is then an “off” period
before the panel repeats. Timers to provide
for interrupted spot welding (repeated ap-
plications of eurrent to the weld) were also
introduced.

Welder Electronic Timers.—A combi-
ation electronic control for resistance weld-
ers was made precisely synchronous in oper-
ation and suitable for mounting all avail-
able sizes of water-cooled ignitron tubes.
It is a complete electronic timing circuit,
suitable for spot, interrupted spot, and seam
welding. Independent calibrated dials per-
mit selection of the precise timing required
for each current flow and each “off”” inter-
val, and there is a dial to permit selection
of the total number of current impulses for
interrupted spot welding.

Power-Factor Correction.—Series con-
densers were introduced for power-factor
correction of resistance welding machines.
Among advantages resulting from their use
are reductions in power demand, line regula-
tion interference between welders, light
flicker, disturbance on feeders, and power
cost by lowering peak demands. They also
permit use of larger or more welders on
existing feeders.

Radio as

E quote from David Sarnoff’s (Pres.,

RCA) bid for peace in a troubled world,
“Communications in a Changing World,”
delivered at the University of Virginia
(Charlottesville, Va.) last month:

“. .. It remains true that only through
communications can there be that meeting
of minds which must be obtained if world
opinion is to establish and maintain peace.

“War has obscured but not destroyed this

RADIO-CRAFT for
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"Dove of Peace”

truth. Those who are trying to remake the
world in the image of barbarism understand
it clearly enough. They fear to expose their
peoples to the interchange of intelligence,
s0 they forbid them, under pain of imprison-
ment or death, to listen to anything other
than the false propaganda of their own con-
trolled broadeasting.” With unity of pur-
pose, he concluded, our communication facil-
ities will help preserve the free mstltutmns
of America.
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MODEL 433
$6.45

Dealer Net Price

A little money goes a long way when
you buy RCP Test Equipment. See what
you get in this new RCP Trouble-Shooter
Model 433. A pocket-size instrument.
weighing only 21 ounces, it scores a new
high even in RCP value-giving!

3 in. square Bakelite case, D'Arsonval
meter accurate within- 29%. Automatic
ohmmeter balancing switch. Back-up
type low ochms circuit low current drain.
Sensitivity 1000 chms per volt. In ate-
tractive hardwood case.

D C. Volts 0—5/0 50/0 500/0- 1000
0.C. Milli res 0

AR

ampe,
Ohms 0-500/0-500. 000

Self-contained battertes for all ohmmeter ranges.
In attractive hardwood csse
Dealer Net Price ............ ..$6.45

Also in portable model. with Iunled oover earry-
ing case of solid wainut. ..$7.85

COMPLETE RCP LINE qfquahtu tent &
ment described
ay.

RADIO CITY

PRODUCTS c 0, .
BB PARK FLACE, N. Y. C.

ip-
in new eatalog No. l22, "p

C/mser

-----------i

LOW-COST practi- 1
cal tester that cuts
gorvicing time and cost.
You can: make stage i

anglygis tests (signal g
chasing) of all RF, IF
and AF stages: volt-

age. resisior and con-
denser  tests:  locate
man-made interference;
check for Dolarity. hum,
AQ and DC continuity.
and many. many other
tests. May be used on
afl sets, including tels-
vislon and frequency
modulstion

[ ]
L}
1 ORDINARY SERVICING TROUBLES

LOCATES MAJORITY OF ALL

ploiu trlnle rmrpou- }DBGT

ONLY

$14.95

eon-
lndluuon of with tubes,

1 tests.

1 porublefmll(p)‘x [ ¥ shl aEat :::""'"- test
i ALLAN STUART

B p. 0. Box 56 Teaneck, N. J.

SERVICE MANUAL.

AVAILABLE TO SERVICEMEN

New complete MOTOROLA Manual will uve ou hours
of work, Includes deum.-a diagrams. ly notes.
allgnment data, and parts Illu for_ anl of the 72
models made to date. l..- . Bl X el
1oo PRECE. WHI repl{ for itself on the first job. Send

$1.00 a ve manunl POstpaid; of we will
.hlp C.0.D. Order today.

SUPREME PUBLICATIONS

3727 W. 13th St
CHICAQOD, "'5' .
r g
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*SOUND-

SOUND ENGINEERING

Free ZZMéyn ana{anﬁ430qy.Sztuice
For Radio- etajt Subscribers

Conducted by A. C. SHANEY

This department iz being conducted for the benefit of Rapro-CrRAFT subscribers. All
design, engineering, or theoretical questions relative to P.A. installations, sound equip-
ment, audio amplifier design, etc., will be answered in this section. (Note: when questions
rcfer to circuit diagrams pubhshed in past issues of technical literature, the original,

or & copy of the cireuit should be supplied in order to facilitate rcply)
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ACOMBINED CIRCUIT FOR DETECTION AND PRODUCTION
[J[CTY ~ 6F CONTROL VOLTAGE FOR NOISE GATE A

AUDIO NOISE-GATE

The Question . . .

We recently built a resistance-coupled
superheterodyne for reception of police sig-
nals on 8.43 meters. While it is receiving
signals, it is quiet, but when the carrier is
off the air, then the characteristic oscillatory
rush is very loud and anncying. My cus-
tomer uses it for standby reception, and as
‘gsuch, it is unbearable after a short time.

In your experience in the field of sound,
could you suggest an audio noise-gate or
blocked audio stage for this receiver which
would render it quiet when in the standby
position? We are aware that such circuits
are critical as to input signal strength, audio
quality, etc. Audio quality is not a factor
here, and the sensitivity of the set is an
unknown quantity. We can say that the
audio whack of the set leaves something to
be desired, however.

The idea is to leave the set alive to the
signal, before the detector, and kill only
the audible portion until the carrier comes
on the air to open it up to the speaker.
Most circuits which have come to our atten-
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' tained from any number of sources.

tion, employ some interlocking with A.V.C.
in the set, but this job is not so equipped.
Eopwin A. WoLF,

Wolf Radio Service Laboratory,
West Roxbury, Mass.

The Answer . . .

An audio noise-gate can be developed to
fit any type of R.F. receiver, if a few basic
principles are followed. As you surmise, a
blocked audio stage is required to-cut off
undesired audio and noise signals.

A fundamental circuit for a blocked audio
stage is given in Fig. 1. In this circuit,
resistor R3 has a value sufficient to bias the
tube beyond cutoff. The resistor network R1
and R2, will then determine the effective
bias applied to the blocking stage. For ex-
ample, if the cathode potential is 35 volts,
and if R1 and R2 are so selected as to apply
a positive potential of 28 volts to the grid,
then the effective bias is equal to 35-28,
or 7 volts, which is sufficient to provide com-
plete cutoff for a 6SJ7 tube.

In addition to this blocked stage a control
tube is required. If a triode is substituted
in place of R2, as in Fig. 2, it will be noted
that a control voltage applied to the grid of
the control tube, will change its plate resist-
ance. This, in turn, will change the effective
voltage applied to the grid of the blocking
tube. For example, if a negative voltage is
applied to the control tube, its plate resist-
ance increases to apply higher effective vol-
tage to the grid of the blocked stage. This
higher voltage (when it is subtracted from
the cathode voltage) effectively decreases
the bias and thereby shifts the operating
point of the tube (V2) from cutoff up to
some predetcrmined point on its plate cur-
rent—grid voltage curve. The control vol-
tage applied to the control tube may be ob-
For
your particular application, it might be best
to rectify a portion of the R.F. carrier.
This can be done as indicated in Fig. 3. The
control voltage circuit you select, however,
need not be restricted to this form.

For example, rectification and detection
can be arranged to take place in the same
circuit, as illustrated in Fig. 3A. Here it
will be noted the bias supplied to the grid
of the control tube, is dependent upon the
intensity of the R.F. carrier. When a carrier
develops a sufficient bias to overcome the
delay bias, then the plate resistance of the
tube will increase and open the noise-gate.
A tentative circuit with its voltage distribu-
tion is given in Fig. 4.

The audio signal to be blocked is injected
between the plate of the control tube V1
and the grid of the blocking stage V2. In
order not to greatly attenuate this signal,
the coupling circuit between the control and

RADIO-CRAFT
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blocking tube should be modified from that
of Fig. 2, as shown in Fig. 4. The decoupling
resistor, Rb, isolates the signal voltage frnm
the bias-controlling network R1,-V1.".
This particular .circuit has a number’ of
other interesting appliéations. For ’example,
it may be applied to an amplifiér ‘dnd ar-
ranged so that the amphﬁer ig “dead’” when
no input signal' energy is present. This
would greatly attenuate residual hum_and
tube noises. When signal energy is present
however, the gate opens and the amplifier
operates normally. The speed of control (at-
tack and release time of the circuit) is de-
pendent upon the values of C1, Ré and
R7 (Fig. 8A). These may be vaned to _pro-
vide any desired tlmmg

5

MODERNIZING THE "AUDIO
EXPRESSOR"
The Question . . .

Will you please inform me what circuit
changes are required in the Audio Expres-
sor, published April, 1938, in Radio-Craft
magazine, to usc a 6SK7 instead of 6S7G?
Please supply if possible, a circuit diagram
with value of resistors and condensers.

I prefer using the Audic Expressor for
its simplicity.

ANCEL YEE,
San Fernando, Pampanga, P. I.

The Answer . . .

Virtually, no modification of the original
Audio Expressor circuit is required. You
may use 6SK7 in place of the 687G. It will
only be necessary for you to change the
3,000-ohm bias resistor (of the 6S7G stage)
to a 10,000-ohm variable . resistor. This
should be adjusted for the degree of expan-
sion desired. All other circuit constants, as
published in the April, 1938, issue of ‘Radw-
Craft, remain the same.

CONSERVATION OF SOUND

The Question . . .

I have keen reading your Sound Engineer-
ing questions and answers in Radio-Craft-

Em ~sBASS REFLEX ENCLOSURE~

for SEPTEMBER. 1940
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sums up the story of

New RCA Standard 50-Watt Amplifier

1. High Gain Single Unit 2. Four “High’’ and “Low” Inputs

3. Automatic Compensation for Phonograph 4. Bass and Treble Controls

Here’s what you've wanted for a long time! This new RCA Standard
50-watt amplifier is the answer to your wish for a single unit, high
power amplificr for all around use. An outstanding performer, its
moderate cost stamps it a real “buy.”

Look at these features! They tell the story: 50 full watts of high
quality power . . . four high and low impedance input positions for
microphone and phonograph . . . electric mixing . . . inverse feed-back
. . - automatic phonograph (bass) compensation . . . Beam power out-
put tubes . . . bass and treble controls . . . high gain . . . no interaction

~between inputs...full frequency response...pilot light...externally
fused power transformer.

No matter what your amplifier requirement, remember—RCA can
fill it with low priced equipment that will do a real job.

Any sound system sounds better equipped with RCA Radio Tubes

@OMMERCIAL SOUND

A Service of the Radio Corporation of America

RADIO-CRAFT for SEPTEMBER, 1940

RCA MANUFACTURING CO., INC, CAMDEN, N. J..
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RCA 6-watt Amplifier M1-12200 operates
from high impedance microphones and
high orlowimpedance phonographinputs,
High gain—excellent frequency response.
An outstanding value at a low price.

RCA 15-watt Amplifier MI-12202-B.This
medium power, high gain amplifier has two
individually controlled input positions for
microphone and phonograph. Continu-
ously variable tone control and other fea-
tures. 15 to 20 watts output—Intra-Tube
Mixing, two high impedance inputs,
phonographinput jack. Excellent for mod-
erate power installations.

RCA 25-watt Amplifier MI-12205 has
most modern circuit design, is extremely
flexible, can be used for four input positions
for microphone and phonographs; Remote
Electric Mixing, bass and trc’l;le controls,
provision for extra inputs, antomatic pho-

. nograph compensation,and other features.
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[JIEN= ~SUGGESTED R.F CARRIER-CONTROLLED NOISE GATE CIRCUIT A

since the feature has been published and
have benefited a number of times in the
past and now I would appreciate it if you
will answer a question of mine.

I have a Jensen B15-X dynamic speaker
mounted in the ceiling of my shop. The
ceiling and walls are of %-in. Celotex and
the ceiling is 8 x 12 feet. My problem is to
obtain some benefit from the sound that is
wasted in the attic of the shop.

The speaker is mounted in the center of
the shop between 2 joists 22 inches apart.
If you can tell me what kind of channel
I would need, or tell me how to compute the

H

size and shape of this channel, I would ap-
preciate it very much. I want to obtain
results similar to those obtained with the
Jensen “Bass Reflex” baffles.
I hope to see more articles by you on
direct coupling in the future.
JoHN C. CraM,
Upper Sandusky, Ohio

The Answer . . .

You may obtain the desired effects by
building an enclosure similar to Fig. 5. This
enclosure may be above or below your ceil-
ing. The design factors involved for cal-

culating the size and shape of an enclosure
are dependent upon a great number of vari-
ables, and are therefore too complex for
treatment here.

The bass reflex principle requires as short
a sound-path length as possible between the
inside of the enclosure and front face. As a
result, unless means can be provided in the
design of the enclosure to permit this short
sound-path length, it is better to discard the
bass reflex principle and consider the baffle
as an infinite bafle or else incorporate the
acoustic labyrinth principle.

In other words, the loss in the transmis-
sion line or duct weuld offset any possible
gain that might be expected as a result of
using the bass reflex principle. One other
fact to keep in mind is that the “aid-coeffi-
cient” of the bass reflex principle is effective
only in the range below 200 cycles. We
therefore suggest that you arrange to build
the square enclosure, or if this is imprac-
tical, we believe you should forget about the
bass reflex principle and simply consider
the ceiling as an infinite bafle. With such an
infinite baffle, there is no need to incorporate
the labyrinth principle, since this is simply
a method of obtaining the same results with-
in a relatively small cabinet. .

TRUE—FALSE QUIZ ON SUPERHETERODYNES

Ezxcerpts from o Superheterodyne Theory Examination

Given to 5th Term High School Students

Submitted by

MONROE M. FREEDMAN, B.S., M.S.

(Radio Instructor, Queens Vocational High School, New York City)

Credits: Each correctly answered statement

credit with 4%

Each incorrectly answered state-

ment deduct 8%

Each statement left unanswered

deduct 4%

Rating: 60—69% pass mark; 70-79% good:
80-89% superior; 90-100% excel-
lent.

If the following statement is true, place a

T in front of the statement.

If the statement is false, place an F in
front of the statement. The correct an-
swers will be found on page 192.

~—— 1. The intermediate-frequency ampli-
fier is the unit most responsible
for the selectivity and sensitivity
in the “super™.

2, “Translation gain” is a ratio be-
tween the modulated radio-fre-
quency energy entering the 2nd-
detector and the audio-frequency
energy leaving this detector.

3. Most manufacturers now bias the
high-mu triede (6Q7) control-
grid via the contact potential
bias method.

. Resistance - Capacity (“RC") fl-
ters are used in A.V.C. circuits
to prevent hum from the power
supply entering the radio-fre-
quency stages.

. Diode detectors amplify as well as
separate the R.F. and A.F. com-
ponents.

. The lower the intermediate fre-
quency the greater the gain and
the greater the image-frequency
interference.

. Variable-mu tubes, such as the 6KT
or 6SK7, are used in order to
prevent cross-modulation and
distortion on strong signals.

. The primary purpose of the R.F.
stage in front of the 1st-detector
and oscillator in the superhetero-

dyne is to obtain more gain.

—— 9. The oscillator frequency is gen-
erally higher than the signal
frequency by the amount equal
to the I.F. of the receiver.

10. The time constant for an A.V.C.
circuit should be between ¥%-
and %-second.

11. “Monkey chatter” interference may
be eliminated by using a higher
intermediate frequency.

12. The frequency of the interfering
image is equal to twice the in-
termediate frequency plus the
signal frequency.

13. Diode detectors are used in most
receivers because of their su-
perior tone and ease of develop-
ing A.V.C. voltages.

14. An acoustically-compensated vol-
ume control reduces the very low
and high frequencies from the
audio response.

15. The 6K8 frequency changer is
being used more extensively than
the 6A8, in receivers covering
frequencies above 830 megacycles,
because it is a more stable oscil-
lator and has better frequency
stability at these frequencies.

16. Ten-kilocycle filters are usually
found in the antenna circuit to
reduce intermediate frequency
interference.

17. The frequency of the interfering
image is equal to the oscillator
frequency plus the intermediate
frequency.

18. There are 4 frequencies present in
a frequency changer plate cir-
cuit, the oscillator frequency,
the signal frequency, and the
combination and difference be-
tween these 2 frequencies.

19. Manufacturers resort to special-
shape plates for the oscillator

RADIO-CRAFT
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variable condenser rather than
the use of padding condensers in
order to make superheterodynes
track properly.

20. “RC” filters are generally used to
prevent coupling between cir-
cuits which differ in signal volt-
age.

“Dead spots’ in superheterodynes
are usually due to faulty volum
controls. :

Automatic volume control should
be rightfully called automatic
sensitivity control.

“Birdies” can be eliminated by
adding more LF. stages.

24. Increasing the coupling between
the primary and secondary wind-
ings in an intermediate-frequen-
cy transformer will cause the top
of the selectivity curve to become
double peaked.

— 21.
— 22.

— 23.

e

"RADIO DOCTORS' CODE"

Dear Editor:

I thoroughly agree with Brother Heoppner
(Aug., 1937, issue of Radio-Craft, pg. 125),
and Brother Lanning (July, 1936, pg. 23),
that the rags of the pants will beat any
man to death (?—Ecditor) if he engages in
radio service work.

As many men thoroughly familiar with
the situation will agree, there is nothing
but slow starvation in the game, notwith-
standing all that may be said to the con-
trary. The only really successful Service-
men are those who combine other lines with
their regular service work. For instance
they have bicycle repair, battery service,
generator service or refrigerator service
which really brings in the money. But as
the saying goes, “Why keep barking and
braying” if there is a remedy for all this
grief? Well, T am going to holler loud

for SEPTEMBER, 1940
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enough and long enough o that every radio
man will hear me.

Here is my program of a “Radio Doctors’
Code:

(1) Radio men should be dressed as Pro-
fessional doctors and wear smocks or jack-
ets, and have their diplomas or organization
membership certificates on display.

(2) As the long radio training involved
and the expensive equipment used is along
the procedure followed by doctors, it should
give the “Radio Doctor” the privilege of
charging for the information given; or,
worded differently, his consulting service.
Regardless of whether or not the radio set
is fixed, when you visit a doctor he charges
you $1 or $2 for consultation, and whether
or not you buy the prescription is not his
concern.

The Radio Doctor should follow this pro-
cedure: He should charge $1 for a home
visit, or 50c for a radio receiver brought to
the shop And as said before, this is only
for information as to what is wrong with
the set.

(8) When customers bring in a sack-full
of tubes for testing there should be a mini-

mum charge of 3¢ per tube to pay for the

Serviceman’s time of testing the doggone
things. Some people will bring in all the
tubes accumulated in the last 10 or 15 years.

(4) If the ethies of this Code are ad-
hered-to strictly, here are some of the net
results:

A—It will greatly increase the pres-
tige of the radio profession as a whole
and at the same time greatly increase
the Radio Doctors’ salary or income.

B—It will teach the public to buy
tubes from the Radio Doctor instead of
wasting his time and then buying them
elsewhere.

C—It will teach the publie to regard
the radio man as a highly-skilled “doc-
tor” whose knowledge and equipment
are not to be taken for granted.

(5) Not only doctors and lawyers charge
for their knowledge—there are many other
trades where you must pay the man giving
the information. For example, take the in-
stance of a refrigerator man. He will not
come out to your home unless you agree to
pay him $1.50 for the first 30 minutes he
spends in testing the refrigerator. In fact
radio men are the only highly-skilled men
that I know of where information seems to
be free for all.

(6) If the radio set is handed-in for re-
pairs the consulting fee should still be
charged or added onto the repair bill.

When you visit a doctor you cannot es-
cape the consulting fee, merely because you
decided to buy the prescription or take his
treatment. You must “come across” and give
him that $1 for telling you what was wrong,
and how to remedy the trouble.

(7) Those Radio Doctors working for
companies should still follow the same pro-
cedure, but there should be an equitable ar-
rangement between the individual company
and the Radio Doctor as to percentage of
consultation fees collected, plus his regular
salary.

(8) Those radic magazines already pre-
ferred by Radio Doctors should ally them-
selves with such a program, and to its per-
fection.

(9) Further ramifications and details
may be solved at meetings of radio doclors.

(10) The organization should be strong
enough to enforce the “Code of Ethics” as
there is always plenty of opposition. Also
it should be strong enough to protect the
public from the unwarranted action of un-
scrupulous individuals. It should have the
RADIO-CRAFT
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power to ostracize or oust members for vio-
lation of the Code.

(11) The Radio Doctors’ fee for testing
or information will be taken for granted,
once the public is taught that the Radio
Doctors’ time and knowledge are worth
money.

(12) All radio men will recall innumer-
able times when the customer’s first ques-
tion is “Do you charge for testing a radio ?".
The answer should be, “Yes, 50¢ if you bring
the radio set in and $1 for a home visit.”

(13) This eliminates all those customers
who call, only to use 30 or 40 minutes of
a man’s time and “all of a sudden” they
discover that they have to ask their cousin
or their nephew whether the radio receiver
is to be fixed at all.

(14) All established radio shops should
follow along the lines of the “Doctors’ Code”
and Teport all stray radio men who are just
coming into the game.

I would like to see something done quickly
and appreciate any criticism or comment on
what I have written.

VicTor CORREA,
Dallas, Tezx.

Letters of comment on “Radio Doctors”
and their “Code,” may be addressed in care
of Radio-Craft and we will be glad to for-
ward them to Mr. Correa.

————— R —

. ... BRANDES PRODUCTS CORP. K-48
If the receiver is dead suspect the 1st
audio primary winding being open, or that-
the R.F. cathode bypass condenser (value
0.5-mf.) is defective.
GEORGE F. BAPTISTE,
Howard, R. I.

1940

www americanradiohistorv com

“The Ultimate in Design”’

new 10, 20 and 30 Watt Direct-Coupled (Push.
Pull Loftin-White) Amnlmers are now avaulabl. with
any one or mare of 14 }
Varlable Speed Nan- thrlmmg Push-Pull  Expander,
Hig Frequency Accentuation and Attenuvation, Low
Frenuenca Boost and Cut Cuntvol Push-Pull Automatic
ompressor, Push-Pull Automatic Volume Lim.
iter, Push.Pull Automatic Volume Control,
quency Du:rlmmatmg Scraich  Suppressor.
Singlé Ended Input, gh «Gain Single Ended input,
Low-Gain Push-Pull Inpu High-Gain Push-Pull [(nput,
Audio Spectrum Control, Calibrated Volume Indicator,
and Push-Pull Remote Control.

Wryite or Wire Today for Complete Details
and Unusually Attractive Prices,

These

Non-Fre-
Low:Gain

AMPLIFIER CO. of AMERICA

17 WEST 20th STREET

— ﬂ___

| wahiowaL Sati® santh

RDDA

NEW YORK. N. Y.

xul uls"lnluvon as0C1ATION

Primarily the aim of the Association is to
return to the Distributor, the Dealer and
the Serviceman the profits which are
legitimately HIS! This can only be ac-
complished by raising the standards
of ethics of merchandising within the
Industry.

Names of Member Jobbers in your ter-
ritory will be supplied if you will address
the Executive Secretary of the Asso-
ciation.

Office of the Executive Secretary
5 West Bith Street New York, N. Y.

Outstanding quality ‘and
apce ab prices that help you
mmpl-lmun

WRITE FOR FREE

A KNOCKOUT

Wl Universal’s *KO’* model, Just out. suber
microphone value. Hi-oulput erystal unit
A Output level 48 db. below one volt per bar.
4| Frea. range 50-6000 (PS. Incl. 10 fL cahle.
Acce‘slm;liel u&able ‘*(?, kto be suspended,
as hand mike. or sk or

foor stand. LIST »..oinneeoe 31625

UNIVERSAL MICROPHONE GO, LTD.

INGLEWOOD CALIFORNIA

Pregision Built Condensers

regl jobbar or write fo

DUMONT ELECTRIC CO.,

IHC
MEW YORH N ¥
ELECTROLYTIC

S1-508 BROADWAY
PAPER — MICA —

163


www.americanradiohistory.com

*SOUND*

Why — '

¢ * * should the audio spectrum be balanced?
¢ * *is it so difficult to reproduce musical instruments L ORG)
realistically ? )
. L I 3
* * * do some instruments sound tinny and others boomy?
L I 2
® * * is the apparent response of a system sometires im-
proved with bass boost or high-frequency attenu-
ation? e
* ¢ ¢ is a pleasant effect often produced by boosting highs A

or cutting lows?

What —

are the limits of the audio spectrum?

are the normal limits of human hearing?
are the normal limits of young, acute listeners?

are the effects of spreading or contracting the limits
of the audio spectrum? -

is meant by a balanced response?

are the laboratory means that have been used to

prove audio balance?

- "BALANCED"” AUDIO SPECTRUMS

An enlightening discussion which solves the enigma of tonal balance, and
focuses attention upon an important factor heretofore overlooked in gaug-
ing high-fidelity reproduction. The audio spectrum is analyzed from the
viewpoint of the musician and the sound engineer. Author's Note: For
simplicity of exposition, this discussion will be limited to frequency band-

at the lack of coordinating material be-
tween musicians and sound engineers.
As a matter of fact, he has always had
considerable difficulty in discussing the
technical aspects of sound and the audio
spectrum with teachers of music in all
phases of the art. To a gound engineer 1,000
cycles is a standard reference level. To the
mugician it is a tone that can’t be found on
any instrument. On the other hand, 440
cycles is the American standard for middle
A, while to the engineer, it represents an
odd value between 400 and 500 cycles,
usually not found directly calibrated upon
any commercial test audio oscillator.
While sound engineers standardize at
1,000 and musicians at 440, physicists have
selected 512 cycles, which does not cor-
respond to any distinct tone on any instru-
ment. These typical, unrelated standards
typify the lack of correlation between the
musician, sound engineer, and physicist.

THE writer has always been surprised

HEARING LIMITS

The range of hearing has been variously
stated as ranging from 20 to 20,000 cycles,
16 to 18,000 cycles, and sometimes to 22,000
cycles. The ranges stated were dependent
upon the type of tests conducted and the
acuteness of hearing of the group tested.

Recent tests have clearly indicated that
the average hearing range of young listeners
extends from approximately 12 to 30,000
cycles; while the average hearing range is
from 16 to 20,000 cycles.

Viewing the development of the audio art
in the light of these extended hearing
ranges, it is obvious that ultimate equip-
ment will provide for the unattenuated
transmission of a wider range than that
which is presently prevalent.

As far back as the writer can remember,
the reaction towards extending the range
of audio amplifiers has always been met
with the following query: “What is the
sense of raising the upper limit of an
amplifier when there isn’t any speaker,
microphone, pickup or radio set that can
handle it?” This same question was asked
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in 1925, when the upper limit was 3,000
cycles, and the lower limit 350 cycles. The
question was again asked when the upper
limit was cxtended to 5,000 cycles and then
again when it was increased to 7,000 cycles.
It was also repeated when the upper limit
was brought to 10,000 cycles! With fre-
quency wmodulation trgnsmitting 15,000
cycles, it 1is obvious that it is only a
question of time before 20,000 and even
30,000 cycles will be tramsmitted.

While it is true that elderly listeners
suffer natural deficiencies in high-frequency
response, this is no justification for re-
stricting the audio spectrum. It is there-
fore the writer’s contention that the
frontiers of the audio spectrum should be
pushed back to the very outer limits of the
most aeute listeners; that is, a range of
12 to 30,000 cycles. Speakers have already
been developed that handle supersonic fre-
quencies so that reproduction of the high-
frequency end would involve no particular
problem.

LOW FREQUENCY AND SUBJECTIVE
TONES

One of the most popular misconceptions
prevalent in the sound industry is that it
is unnecessary to transmit low frequencies
because low frequencies are subjectively per-
ceived under normal conditions of sound
perception.

A popular experiment, to prove this point,
has been to listen to musical instruments
through an amplifier system equipped with
an adjustable low-frequency cut-off. When
the filter is set to cut out the components of
the fundamental and all its 2nd or 3rd
harmonics, the pitch of the signal or tone
will appear to remain the same.

In other words, if a tone having a funda-
mental of 100 cycles and rich in 2nd, 4th,
6th, 8th, and 10th harmonies of 200, 400,
600, 800, and 1,000 cycles, respectively, is
passed through an amplifier having a low-
pass filter to cut off 100, 200 and 400 cycles,
the pitch still appears to be 200 cycles. Al-
though this is true, an important difference
exists. While the pitch will be judged at 200

RADIC-CRAFT
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cycles, the tone will not be quite that of the -
mugical instrument. This is one of the
reasons why it is impossible to reproduce
the tone of a drum realistically on any sys-
tem that does not extend down to the lowest
or fundamental frequenmcy produced by the
drum.

THE AUDIO SPECTRUM

The band-width of the audioc spectrum in
terms of the musician may be defined as the
interval between the upper and lower fre-
quencies, and expressed directly as their
ratio. Expressed mathematically, it becomes

F, .
I=— :

Fl

where I = interval
F, = high frequency
F, =low frequency

For many ratios in the musical field names
have been standardized. For example, the
ratios of 2/1 is the octave, 3/2 is-the fifth,
5/4 the major third, 6/5, minor third, 9/8
the major tone, 10/9 the minor tone, and
16/15 the diatonic semitone.

Keeping in mind that an-octave repre-
sents an interval of 2, it follows that suc-
cessive frequencies in the scale of octaves
would always double. For example, 16 to 32
cycles represents an octave. Similarly, :10,-
000 cycles to 20,000 cycles likewise repre-
sents an octave. It is to be noted, however,
that the limits of the lower octave repre-
sent & difference of only 16 cycles; whereas,
the higher octave represents a difference of
10,000 cycles. These 2 differences, though,
have equivalent effects upon the ear, insofar
as balance between the high and low fre-
quencies is concerned, depending of course,
upon where the center of the audio spectrum
is set.

DETERMINING THE CENTER OF THE

AUDIO SPECTRUM

The center of the audio spectrum may be
defined as that frequency which produces
equal intervals to either end of the spec-
trum. As there are 3 conflicting centers, ie.,
440, 512, and 1,000 cycles, it will be interest-
SEPTEMBER,
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jng to examine an expansion of the octave
scale based on all of these frequencies.

Figure 1 shows the scaling of a spectrum
based on a center frequency of 1,000 cycles.
Here it will be noted that if the spectrum
is extended 5 octaves to the upper region,
it passes the highest limit of hearing.
Whereas 5 octaves below, it is far above the
lower limit of hearing. If, on the other hand,
an additional octave is added to bring the
lower limit to 15.675 cycles, it will be noted
that we have a characteristic unbalanced
spectrum wherein 6 octaves are below 1,000
cycles and b octaves are above. Inasmuch as
this spectrum is a total of 11 octaves, it
stands to reason that its center should be
5% octaves from either end. The center,
or mean, frequency may be determined from
the following formula:

c= |F, T,

wherein C is the center of frequency balance.
F, is the lowest frequency in the spectrum.

F, is the highest frequency in the spectrum.
Substituting, we have

2 = v15.675 X 32,000 = approx. T08 cycles

The center of this spectrum would there-
fore be slightly above 700 cycles.

Figure 2 shows a scaling of a spectrum
based on a B12-cycle center. Here, it will
be noted, when the spectrum is extended 5
octaves to the lower region, it approaches
the lowest limit of hearing. Whereas 5
octaves above, it is definitely below the
upper limit of hearing. If, however, an
additional octave is added to bring the high-
er limit to pass the upper threshold of
hearing, a total of 11 octaves will be present

4n this band and its center will fall at
approximately 725 cycles.

If we were to scale a spectrum based
upon the lowest limit of hearing, we would
have one as illustrated in Fig. 3. This spec-
trum, although composed of 11 octaves,
does not cover the entire acute hearing
range. It is actually short by the interval

30,000

which is about equal to the interval

24,576
of 1.22, which is almost equal to a major
tone and a minor tone. The center of this
spectrum would fall at approximately 600
cycles,

If we were to plan another spectrum based
upon a popular conception of a hearing
range of from 20 to 20,000 cycles, we would
have Fig. 4, wherein a total of 10 octaves
will be found. The center of this spectrum
is G40 cycles.

If the musical standard of 440 is used
as the basis for scaling the spectrum, Fig. §
results. Here it will be noted that we have
a total of 11 octaves, which most nearly
approaches the extreme limits of hearing.
The center of this spectrum falls at 622.3
cycles, which is D sharp above middle A,

It will be noted when the center of all
these spectrums is examined, that none will
be found to fall near 1,000 cycles, which
proves that the 1,000-cycle reference level
used in sound twork has mo justification for
its use other than the fact that it i8 a pre-
ferred number and readily lends itself to
gimple mathematical manipulation. The
musician’s standard of 440 cycles is too low,
for a balanced spectrum based upon this
value, would produce an upper limit of

14,500 cycles and a lower limit of 13.75
cycles. The physicist’s standard of 512
cycles more closely approximates the desired
reference level, but even this value is too
low, as is indicated in Fig., 2.

A frequency of 622.3 cycles seems to be
an ideal standard, and while it may not be
convenient for the sound engineer, it repre-
sents a definite note in the musical scale
and can casily be intelligently estimated on
a standard laboratery audio oscillator.

BALANCE IN THE AUDIO SPECTRUM
Balance in the audio spectrum simply
means that any band-width which is decided
upon, should be so proportioned as to pro-
vide an equal number of octaves on either
side of the center frequency. In other words,
assuming that for purpose of economy, it is
necessary to restrict the transmission band
to 7 octaves, the selection of the best band
would be dependent upon the type of pro-
gram to be transmitted. For musical pro-
grams the audio spectrum should be pro-
portioned so that 3% octaves will be on
either side of 622.3 cycles. This would give
us a band-width of from 55 to 7,400 cycles.
1f, for some reason or other, the low-fre-
quency limit can only be extended to 110
cycles (which is 1 octave above the desired
low-frequency limit), then 1 octave should
be removed from the high-frequency spec-
trum in order to maintain balance. This
would then ultimately give us a frequency
band-width of 5 octaves, ranging from 110
to 8,520 eycles. If, for some reason or other,
the band-width is maintained from 110 te
7,040 cycles, we have what is termed-an un-
balanced audio spectrum. This type of un-
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balance will tend to provide an unrealistic
reproduction of any musical instrument
whose fundamentals or harmonics extend
beyond the upper and lower limits of the
spectrum.

For transmission of speech, however, some
other center in the spectrum may be select-
ed. For example, frequencies of the average
male voice range from 100 to 9,000 cycles;
this gives us a central frequency of approxi-
mately 950 cycles. Female voices have a
band-width of 150 to 10,000 cycles, or a
central frequency of approximately 1,225
cyeles. If the entire band of male or female
voices can not be covered, experience has
shown that it is best to select a balanced
spectrum in preference to favoring either
the high or low end.

Some technicians may advance the argu-
ment that transmission systems based upon
& reference frequency of 1,000 cycles, have
always proved to be desirable, and that the
establishment of & 622-cycle scale reference
is purely theoretical and of no practical
value. A number of careful, laboratory-con-
trolled tests were made at Bell Laboratories,
to determine the effect of cut-off frequencies
at both the high and low end, upon & group
of trained observers. A number of repre-
sentative musical selections were played and
cut-off filters were carefully introduced and
checked against the observations of the lis-
teners. It was found that whenever a bal-
anced spectrum prevailed, it was easier to
detect artificial unbalance. In other words,
if an equal number of octaves was present
on either side of the central frequency, an
unbalancing was more easily detected. The
central frequency of these detectable un-
balances closely approximated 650 cyeles,
which proves from a physiological viewpoint,
that this frequency is to be preferred to the
usual 1,000-, 440-, or 512-cycle standards.

BALANCED AND UNBALANCED
SPECTRUMS
It is apparent that an instrument like a
bass viol having fundamentals within the
band of from 40 to 1,200 cycles, would sound
boomy to an ear conditioned at 626 cycles.
Similarly, an instrument like a piccolo, hav-
ing effective frequencies from 500 to 5,000
cycles, would sound comparatively high-
pitched. If a group of instruments covers a
balanced range and has nearly equal inten-
sities, a balanced orchestration evolves. The
type and number of instruments, however,
are to be determined by the composer. An
amplifier, though, that is to reproduce any
group of instruments, must of necessity,
pass the band of frequencies which the in-
struments produce. If a transmission chan-
nel is too narrow, care must be taken to
keep the limitations equivalent on either
side of the central frequency so that exces-
sive tonal unbalance does not take place.
Unfortunately, the ear can easily be con-
ditioned to' judge relative tone qualities
based upon any central frequency. It is for
this reason, that a listener, who has been
subjected to programs deficient in high fre-
quencies, becomes conditioned to & new cen-
tral frequency far below any standard.
‘When this listener is in turn subjected to
full-range reproduction, he appears to per-
ceive an excess of high frequencies. Con-
tinued listening to this wider range will
gradually shift his spectrum central fre-
quency, so that should he again be subjected
to the original-transmission band, he would
immediately note a lack of desirable high
frequencies and would recognize unbalance
in the transmission band. .
Mellowness, harshness, boominess, etc.,
are expressions which indicate decided un-
balance in the audio spectrum. Sometimes,
this may be in the original composition,

Regrettably, instruments were evolved
purely from an artistic viewpoint. Therefore
few instruments provide equivalent inten-
sities throughout their fundamental fre-
quency range. In order to maintain the
original tone color of any instrument it is
imperative that the entire band comprising
the frequencies which contribute to the char-
acteristic tone of the instrument, be trans-
mitted through the amplifier and its asso-
ciated equipment without any variation.
Trained listeners can easily detect any dis-
crimination between an original and a
reproduced version of any musical rendi-
tion, in the present state of the art.

Unbalanced spectrums may be manipu-
lated to produce the effect of balance by
increasing the intensity of the shorter end
of the spectrum. For example, if a spectrum
passes 2% octaves of the lower frequencies,
and 3% octaves of the higher frequenocies
tonal balance may be subjectively attained
by bass boosting or objectively attained by
high-frequency cutting. This is one of the
reasons why cutting high frequencies some-
times produces the same effect as boosting
bass. Both are an attempt to obtain a bal-
anced spectrum. This type of manipulation
may be necessary to balance deficiencies in
some link within the chain of the reproduc-
ing equipment,

EYALUATING THE SPECTRUM.

Plainly, an amplifier and any associated
equipment having a flat response of from
1,000 to 10,000 cycles or 50 to 1,000 cyclés,
would be unsuitable for musical reproduc-
tion. There are 2 important points to re-
member in evaluating a transmission spec-
trum. They are: (1) band-width; and, (2)
spectrum balance. It is naturally desirable
to have the widest band possible. The ideal
is 11 octaves plus 1 major third which repre-
sents an interval of 2,500—the characteristic
center of the extreme band-width of 12 to
30,000 cycles; a frequency response of 16
to 20,000 cycles represents an interval of
1,250—or 10 octaves plus a major third. A
balanced spectrum should have equal inter-
vals from the lowest frequency to 622.3 and
from 622.3 cycles to its highest frequency.

If an amplifier has a flat response down
to 65 eycles (which represents 3% octaves
from center towards the low frequency), it
should have an upper limit of 7,040 cycles
(which also represents 3% cycles towards
the upper limit). An unbalanced response
would be one that.goes from, let us say,
110 cycles to 14,800 cycles. In this latter
condition, there is a 2%-octave band below
the central frequency and a 4% -octave band
above the central frequency. Signals having -
a fundamental range which extends beyond
the limits of this transmission band would
never sound realistic. For balanced repro-
duction, it would be necessary- f_o increase
the bass response by 2% octaves, that is,
down to 27.5 cycles; or, if this corrective
measure could not be applied, the bass would
need to be extended by 1 octave and the
high end decreased by 1 octave.

Lack of space prevents a complete and
comprehensive treatment of this phase of
sound. It is hoped, however, that this discus-
sion will prove to be a stepping stone to
bridge the gap between the musician and
sound engineer. The author will appreciate
receiving comments from musicians, teach-
ers, sound engineers, and music lovers.

NEXT MONTH—
UNIVERSAL PHONO PICKUP!

The forthcoming issue of Radio-Craft will con~
tain a describtion of an outstanding phonograph
device—a pickup which plays-back either lateral.

ir}strument, reproduf:er, receiver, phono :}‘:: (:1: c}';‘;";\"el;‘é‘_“n' ee""gg:i:’e“i‘;"‘:‘ :e’gncthz';f:]")g:
pickup or in the amplifier. ment of the Western Electri¢ Co.
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~ PHOTOELECTRIC PHONO PICKUP

+ *SOUNDe

The hasic principle of the “mirror galvanometer,” in which a weightless
Lightbeam magnifies small motions by being reflected to a distance, receives
its newest application in Philco’s new phono pickup unit. The result is a
Photoclectric Phonograph. A number of important advantages are claimed,

including higher fidelity, less needle seratch, and lengthened record life.

b
VIBRATING ,
MIRROR

PATH CF LIGHT BEAM

SELENIUM 'ELECTRIC EYE"

EXCITER
LAMP AND

LENS
ASSEMBLY
e

The Photoslectric Pickup..lt is said to be 40% to 60% more sensitive than preceding types. The light

from a high-intensity argon-filled filament.type exciter lamp fe

reﬂec'ed from a mirror, about Y- x Y%ein.

=y=HE basis of 5 important advantages in
"} the reproduction of recorded music,

" speech, ete., has been found in the use
. .of & new “Electric Eye” Pickup in
which_a weightless lightbeam reflected from
a featherweight, vibrating mirror, acts to
_generate a comparatively strong current in
a light-sensitive cell.

These advantages are the following: (1)
elimination of the necessity of frequently
changing ‘2 needle; (2) record life in-

. créase of at least 10 times; (3) greater
reproduction fidelity, especially in respect
to cleaner bass notes and clearer high notes;
(Q ‘greater volume and tonal range with
obviously léss record scratch and noise; (5)
safeguarding against accidentally scratch-
ing the record, or.breaking the needle as
is so readily .possible in erdinary phono-
graphs (as by accidentally allowing the
pickup head to drop on the record).

. Philco Radio Corp. engineers have found
that the way to obtain these results was to
“do. it, with mirrors.”

THE TRIGGER ACTION
It was apparent that little force would
be required to move a tiny mirror mounted
on the rotating axis on which the mirror
would swing as the floating jewel (which
replaced the old-fashioned steel needle)
followed the curving record groove. Thus,
by directing a beam of light into this mir-
“ror,- at an angle which reflects it on the
. photoelectric cell, it was possible to set up
-a controlling. source of energy without
making the record do the work.

"RADIO-CRAFT for

SEPTEMBER,

by a

As the floating jewel (sapphire) moved
along the curve of the record groove, the
mirror swung from side -to side on its axis,

SQUARE
ELASTIC
BUSHING

MIRROR
(REAR)

The rounded sapphire tip, which supplants the
usual, less-unyielding steel needle, rides in the
record groove with a pressure said to be only
about 0.9-01.; its side-to-side motion in a lateral-
cut record groove wobbles the mirror at audio
frequency (*and can be operated into the super-
sonic region, it is said), the resulting changes in
light intensity on the light-sensitive cell generating
a voltage which is then amplified.

*A laboratory worker is sald to have obtained response
out to about 28,000 cycles by resting the sapphire on a
crystal speaker driven bY & beat-note osclllator.—Editor
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www.americanradiohistorv.com

radio-frequency current is -
high, and paper-thin to a selenium ‘‘electric eye.”

flashing the beam of-light on and off the
photoelectric cell. Since the photoelectric
cell translates light into electrical enefgy—
such being the peculiar property of certain
materials—the flow of current generated
by the photoelectric cell varies in propor-
tion to the amount of light flashed in the
cell as the mirror is swung by the jewel.

There are 4 definite stages, then, in the
process of taking the music off the record
and transmitting it to the ear. First, the
photoelectric phonograph employs mechan-
ical vibration as the jewel pulses in the
groove of the record. Seeond, light vibra-
tions are brought into play .when reflec-
tions of the light beam shining on the
mirror play on the photoelectric cell. Tkird,
electrical vibrations generated by the photo-
electric cell are transmitted to, and operate,
the loudspeaker. Fourth, acoustical vibra-
tions carry the sound waves to the ear and
complete the process.

Such, in brief, is the fundamental oper-
ating principle of the new photoelectric
pickup built into the latest Philco radio-
phonograph combinations. However, in order
to make it work properly and practically,
a number of other refinements and innova-
tions were necessary.

STRUCTURAL DETAILS

One of these contributing .features is
represented by the mirror itself. To mini-
mize the amount of energy required for the
jewel to swing the mirror, it was necessary
to utilize a paper-thin mirror specially de-
signed for use in galvanometers. This is
silvered with & vaporized aluminum and
mounted on a tiny block which swings on
an axis which floats on 2 flexible bearings.

The solution of another problem. involved
the design of a tiny bulb to supply the
light beam directed against the mirror and
reflected on the photoelectric cell.

To meet technical requirements as to size
and weight a tiny bulb filled with argon gas
to lengthen the life of the filament was
degigned—the first of its kind commercially
produced to have the refinements of the
regular high-powered domestic bulb.

It was also necessary that the beam of
light at its source have no waver or flicker
as this would register on the sensitive
photoelectric cell in addition_to the music
and result in a hum in the loudspeaker.
Consequently, the household alternating
current which operates the radio-phono-
graph had to be transformed intc a steady
flow of light by an oscillator which gen-
erates high-frequency currents, stepping up
ordinary domestic A.C. from 60 cycles to
1,800,000 cycles (1.8 mc.).

In this same connection—to insure a
steady and unvarying flow of light—it was
necessary to build the filament supports in
the little bulb in the photoelectric repro-
ducer of extra heavy wire to minimize any
shaking on the part of the filament. Other-
wise the musical reproduction would be
marred by microphonic howl or noise gen-
erated by the flickering beam of light.

Still another problem solved by the
enginecers was to cover the entire range of
the piano, reproducing the bass notes with-
out any thumping sound and yet reproduc-
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RADIO FANS EVERYWHERE—these
fine ten cent text books give you an
excellent foundation for the study of
RADIO. They are clearly written, pro-
fusely illustrated and contain over
5,000 words in each book..You'll be

RADIO
BOOKS 1 Of;

amazed at the wealth of information
contained in these handy books. Ex-
cellent for reference—ideal for every
technical library. YOUR MONEY BACK
if you are not satisfied.

PROMPT SHIPMENTS

HOW TO BUILD FOUR
DOERLE SHORT WAVE SETS

Thousands of radic fans have
built !hedllnmous ?DERLES’)Shnrt
v

Wave Radio ers. n.
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or the: ivers, as well as
construction dctails. that this
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ever been printed on these
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ut
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This book gives the beginner a aerials; the inverted *L.** the
foothold in electricity and Radia, Doublet, the Double Doublet,
Electric circuits aré explained, etc. It explains hoise-free recep.
Ohm’'s Law, h tion, how low-impedance trans.
mission lnes work; wh: ans-
3 sed lead-ins are used, It Rives
in_ detail the construction of
aerjale suitable for lon¥-wave
b receivers, for shopi-
wave recelvers and for all-wave

Teceivers.

T
Ne. 8 No. ©
BEGINNERS' RADIO HOW TO0 HAVE FUN WITH
DICTIONARY RADIO
Are you puzzled by radio lan. tunts for arties.  practical
Ruagd? you " define . Fro- akies, scientitle experiments sad
Kilocycle?  Tetrode? other atnusémnents which

can be
don¢ with your radio set are
explained in this ﬁucimnl.n%‘ vol-
ume. It tells how to Mike u

which dance to radlo
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No. 7
HOW TO READ RADIO
DIAGRAMS
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SIMPLE ELECTRICAL
EXPERIMENTS

Over 100 interestin® and prac-
tieal electrical experiments are
described in this k, covering
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simple experiments with mag.
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All of ¢ experiments de.
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BOOKS ARE ALL UNIFORM

A view into one of Philco’s phono-radic sets using
the new pickup,

ing the high notes: to the desirable maxi-
mum range without transmitting the hiss
and record noise audible at these high fre-
quencies on ordinary phonographs.

This faithful reproduction of highest fre-
quencies is made possible by employing both
mechanical resonance and electrical res-
onance. Electrical resonance is produced in
the ordinary manner when the vibration of
the jewel in the groove is translated into
a varying flow of electric current operating
the loudspeaker, 0

Mechanical resonance—an extra contribu-
tion to the tone value—is achieved by having
the tiny arm which supports the floating
jewel made of phosphor bronze of the exact
thickness and length required to make that
arm vibrate when a high note is reproduced.
In other words, both the jewel and the
jewel arm are vibrating with extra intensity
.n.the high-frequency range, consequently
an additional meotivating force acts on the
mirror, causing it to flash a more effective
light signal to the photoelectric cell.

This achievement is possible only because
of the free-floating construction of the
photoelectric reproducer; its lightness and
flexibility make the jewel's tiny arm an
additional gource of energy and result in
transmission of the high notes with a clear
fidelity never before achieved, Philco states.

Another construction feature involved
building and hooking-up a special shielded
transformer to celay the current generated
by the photoeleetric cell to an amplifying
tube.

Still another contribution to the science
of sound transmission is presented by the
floating jewel itself. Carefully ground to
the most exacting dimensions, this floating
jewel has a rounded tip instead of the old-
fashioned needle’s dagger-like point. As a
result it moves through the record groove
without digging into the record in an injuri-
cus manner. Because a freely floating sap-
phire jewel has replaced the steel needle to
detect what is on the record, wear and tear
are reduced to a minimum, and gouging and
fraying of the record are virtually elimi-

Every book In the GERNSBACK EDUCATIONAL LIBRARY has 32 pages—with illustrations varying from
30 to 66 in number. Each titlé volume contains over 15.000 words. Posltively radio’s Zreatost hook huys! If You
do not think these books worth the price asked, return them in 24 hours and Your money will be inatantly refunded.

nated. The jewel has a life of 8 to 10 years.
Use of it increases the life of records so
greatly that they may be played 1,000 times.

Such is the newest miracle of modern
science—a phonograph which like talking
pictures, reproduces sound on a beam of
light!

RADIO PUBLICATIONS « 20 VESEY STREET « NEW YORK, N. Y.

e —

RADIO PUBLICATIONS, Dept. RC-9-40

N L AT L : ARMY RECRUITING TRANSCRIPTIONS

® Gentlamen: Plesse 3004 jmmodistely. POJTPAID, the book mumbers circled below, I em encloslng ...... eenis H Electrically-recorded appeals by President
g e belos m‘l' a 3 4 5 [] 4 ] k] 1] B} Roosevelt and other prominent persons urging en-
i . NEW NEW 81 Jistment in the U. S. Army are the newest appli-
§ ] 8end FREE Uiitag of 48 new 100 Pudlicstions, V| eation of Sound. Airing of these transcriptions
. 1| was delaved by bad weather last month but,
BMame woiiitiiiic et nees AGIIE aueettenienieneenteareaneereaeenn s 1/ cventually, 2 Army planes, a bomber and a small
L . 3| attack ship. left Mitchell Field, L. L. to deliver
Loouy...... setasrereantaesctenelivenssszseinsisnssssisassnnios S Lisiisiriieiaeiaas 8000000Ba0000000a 8| these transcribed recruiting messages throughout:
] Remit by cdesh & money order—serister 1f you and eash or unussd U. B, poitsge stsmps. 4| tbe Second Corps Area. reported the New York

: '.----------.-.--.--'--.‘“- COUPON TODAY,, pnaesccncccsccnamemed Times.
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Above, interior of the Loop Adapter.

& Left, front view of the Loop Adapter. Many advantages are sacured u

connecting the output of this unit to the antenna and ground posis of

any radio set. Paramount are greater semsifivity and fidelity, and less Inter-
ference (noise, crosstalk and whisties).

Increased sensitivity, fidelity and freedom from
interference are the products of adding to exist-.
ing radio sets the easily-built.Loop Adapter,
incorporating a stage of R.F. amplification,’
here described. Built in cooperation with R. D.
Washburne, it is described in 2 types, viz., (1)
Tuned and (2) Aperiodic; and in self-powered
and set-powered destgns. )

LOOP ADAPTER FOR B'CAST. SETS

CHARLES R. LEUTZ

definite trend towards the use of loops (& num-
ber of turns of wire in a single “bundle” or
“pancake,” as desired), either plain or shielded,
to replace the conventional indoor and outdoor
aerials. A properly designed loop aerial, if adjustable
to direction, offers several important advantages.
First, all loops have bi-directional characteristics
and instead of picking up signals and noise indis-
criminately from all directions, the reception is con-
fined to 2 general directions in 1 plane. Furthermore,
if 'the loop is provided with a Faraday shield a fur-
thér reduction of noise reception may be obtained.* Therefore by
using a loop, and assuming the noise arrives in equal amounts
from all directions, a reduction of noise interference of approxi-

IN recent broadcast receiver designs, there is a

mately 50% may be obtained. Some types of noise interference .

may or may not arrive from one definite direction. Other noise
interference that apparently arrives from all directions cannot be
eliminated or reduced by the use of a loop.

To date, the application of loop aerials to broadcast receivers
has apparently been applied as a means to eliminate noise and also
to eliminate the necessity of an outdoor aerial. In such applications
where the loop position is fixed, the full possible advantages are
not available. If the receiver is operated at a location having high
external noise level, the results are inferior to operation with a
good outdoor aerial, with the latter being removed from the noise
source as far as practicable.

By making the loop adjustable in direction, new advantages
can be secured which so far appear to have been overlooked; these
benefits, ‘which pertain to the possible elimination of adjacent-
channel and image interferences, external to the receiver, may be
summed-up as resulting in higher fidelity.

HIGHER-FIDELITY RECEPTION WITH LOOP ANTENNAS

‘The present, accepted method of eliminating adjacent-channel
interference involves the use of highly-selective receivers, a con-
dition which automatically excludes the possibility of high-fidelity

*See “How The Beam-a-Scope Works,”” Radio-Craft. April 1939,
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reception. A better solution, found in the higher-
grade receivers, calls for the use of band-expanding
intermediate-frequency transformers having 3 or
more coupling positions. Even with this desirable
feature, high-fidelity reception is only possible when
the desired signal is tremendously strong as com-
pared to possible interference from adjacent-channel
transmitters. Otherwise it becomes necessary to in-
crease the degree of selectivity in the LF. amplifier,
which of course automatically sacrifices part of the
possible audio-frequency range, depending upon the
degree of sharpness to which the selectivity must be
increased. As far as adjustments within the receiver are concerned,
there is no known method of simultaneously providing high selec-
tivity and high fidelity. .

However, in using a broadcast receiver in connection with a
loop, depending upon the geographical location of the receiver
and the relative direction of desired and undesired signals, it often
beconies possible to eliminate adjacent-channel interference ex-
ternal to the receiver; full-range high-fidelity reception and repro-
duction is then simplified and practical. In view of this fact, it is
likely that the use of loops will become more important to broad-

*- cast receiver designers in the near future, not only for the broad-
cast band but also for the high-frequency and possibly ultra-
highfrequency bands. i

A loop can be added to existing receivers in several ways. It is
not always convenient to alter a standard receiver for loop con-
nections. A better method calls for a loop which can be connected
to the doublet or antenna input eircuit of any standard receiver.
The accompanying photograph shows a Loop Adapter, which ean
be readily connected to any standard receiver. A stage of radio-
frequency amplification is added with the loop, this being of
special advantage when used with superhet. receivers that do not
have a stage of R.F. ahead of the mixer or 1st-detector.

THE LOCP ADAPTER
_Figure 1 is a complete schematic wiring diagram of the Loop
Adapter, arranged for A.C.-D.C. operation. The tuned loop is
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connected to the 6SK7 R.F. amplifier input. The output of the R.F.
';mpliﬁer tube can be connected to standard receivers in either of
ways.

First, if the receiver has a doublet input transformer, the
primary winding A-D can be used as the -plate winding for the
6SK7 output. In that case the plate connects from No. 6 to A and
the “B”-positive from No. 7 to D. Second, where the receiver has
an ordinary antenna-ground connection, the R.F. tube is resistance-
capacity coupled, using the 0.1-meg. plate resistor and 100 mmf.
riica coupling condenser. The connection is then made from No. 4
to A, and grounds connected as shown. The power loop chassis
must not be grounded directly.

Figure 2 gives the drilling dimensions for the standard chassis
specified. A detail shows the method of mounting the tube sockets
within the chassis, one for the 6SK7 and one for the 25Z5 rectifier.
The output connections are taken from a flush octal socket using
on octal male plug.

In connecting the loop to the receiver it is very important that
the connecting leads are shielded so they cannot pick up signals
directly. In the case of connecting to a doublet input, a piece of
low-loss coaxial cable is suggested.

MAKING THE LOOP

The size loop to use is a8 matter of appearance. The largest pos-
sible size is of course most desirable from the standpoint of
efficiency. For this model the loop consists of 27 turns of 10/No. 32
Litzendraht wound on a form 7 inches in diam. These turns are
random wound, coated with a low-loss, moisture-proof coil dope
such as Amphenol 912B or Millen High Q. Upon hardening the
coil can be removed from the winding forin. The loop is terminated
to a phone plug. Using a standard open-circuit jack, the plug and
jack not only provide the electrical connections but also provide a
mechanical means to rotate the loop direction.

The loop may be used unshielded or shielded as desired. A con-
venient way to shield the loop is to use a flexible shielding tape.
This consists of a thin gummed cloth strip %-in. wide covered
with a thin layer of tinfoil. The method of winding the shield is
shown in the detail, Fig. 3. The shield can be connected to the
loop chassis connection or to a separate ground. In the latter case
a 3-contact microphone-type plug and jack should be used. In order
to eliminate a “shorted turn” effect the shielding must be left
open at 1 point (see photo).

A more efficient Loop Adapter can be made at slightly higher
cxpense by using a power transformer and rectifier to supply the
necessary plate and screen-grid voltages as per Fig. 3. This enables
operating the R.F. tube at the maximum rated voltages and with
substantially improved results. In this case it is suggested that
both the loop tube input and plate output circuits be tuned with
a 2-gang condenser. The output transformer has a plate winding
L1 which tunes the broadcast band. The secondary winding matches
the input doublet circuit of the receiver. With tuned input and
output, there will be a tendency for the R.F. tube circuit to oscillate
unless great care is taken in separating and shielding the control-
grid and plate leads. The connection between the output secondary
L2 and the receiver input should be a piece of coaxial cable.

Figure 4 shows another method of making a shielded loop con-
veniently. A piece of brass angle % x 3% x 1/32-in. thick is bent
to a square of the size desired, for example 7 ins. as shown. Saw
cuts are made at the corner before bending. The loop turns are now
wound around this frame, using well-insulated wire so there will
be no danger of shorted turns. Then another piece of angle brass
is bent to shape to enclose the winding. The 2 angles can be
fastened together by soldering lightly at several points. The con-
struction is shown 1n the cross-sectional detail (Fig. 4). The
metal shield must not be e closed loop and is left open at the point
of connection to the phone plug.

(The exact number of turns required in the loop will vary in
every instance and must be determined experimentally. Such
factors as the proximity of the loop wire to its shield housing,
and the capacity range of the tuning condenser, will tend to throw
the loop tuning off-match with the associated receiver. Perhaps
the simplest method of checking alignment of the loop resonance
with the receiver’s tuning system is to set-up a Colpitts oscillator,
as described in the article in this issue by Mr. Lorensen on oscil-
lator coils, and zero-beat the loop against the radio set to which
it is ordinarily used. Thereafter, it may be used with any radio
set tuning over approximately the same wavelength range; note
however that the dial readings for a given station then may not
always coincide.—Editor)

REMOTE CONTROL

In some receiving locations, subject to severe local noise dis-
turbances, it becomes necessary to remove the loop a substantial
distance from the receiver. For example the receiver might be on
a lower floor of a tall building. As long as high grade coaxial
cable is used between the loop output and receiver input, the dis-

tance involved is not a problem. However, some means must be
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provided to tune the loop and to adjust
the loop direction, by remote control. Figure
5 shows a suggested method using small
motors of the type used formerly in receiver
remote control tuning systems.

COMBINED TRANSMISSION LINE AND
LOOP-DIRECTION CONTROL

Where the distanee between the loop and
receiver is not too great a combined me-
chanical control and electrical transmission
line can be used as shown in Fig. 6. (Also
see Fig. 3, in “Rebuilding for Profit,” August
Radio-Craft, pg. 82.) The housing B can be
either a rigid copper tube or flexible tube
and it is supported at intervals by the bear-
ings F. The loop is fastened to this housing
and changing the rotation of the housing
changes the loop position. Within the
housing, is a series of insulating spacers C,
and the center conductor and drive shaft A.
The latter may be rigid or flexible; if flexi-
ble, more spacers will be required to pro-
vide insulation. The drive shaft A is con-
nected to the loop tuning condenser rotor
shaft; the shaft A is therefore used to con-
trol the loop tuning. The loop is connected
to A and B at the top end of the housing.
The receiver input is taken off the lower
end of the housing at A and B. This ap-
plication should be very useful on board
ship to extend the control from the radio
room or chart house to above-deck.

In addition to adjusting the loop as to
direction, if provision is made to adjust the
loop as to plane, that is from vertical to
about 45° off vertical, it is often possible
to obtain a more sharply defined null point.
Under the same condition, the loop is more
responsive in one of the 2 receiving direc-
tions and the device can be used as a direct
direction indicator without any supple-

“EXPERIMENTERS®

L

. ANTERNA R.F.PENTODE L, RECEIVER
Fu%. 5. A remote locp (A:_ESIODIC. 535%?‘%\#@ =
antenna may require a
coaxial - cable transmis. REMOVED) TRANSFORMER GDRLD
sion line, as here shown. 1T
Note that c¢ondenser C RFE
can be eliminated, mak- A
ing the system an aperi-
odic {non-resonant) loop.
Coil Lll r?usi IhenI t:‘e
very closely coupled;
only | contral is then re- Ly COAXIAL G /
quired, that for loop MOTOR L2,
direction. However better ﬂ'm ("'E,{"?TH ANTENNA
results are obtained by ADL%JOS'; REGUIRED) "B';UT
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une the doop as we 5 |CONTROL
to rotate loop direction. OIRECTON B+ 250V TRANSHORMER

[ CRe] ~~ SET-POWERED APERIODIC OR TUNED LOOP ADAPTER v

mentary sensing aerial. The above system
is applicable to both shielded and unshielded
loops.
List of Parts
CONDENSERS
One Meissner single-gang No. 21-5200 Com-
pact, 385 mmf.;
Two Mallory 0.1-mf., 400 v., paper;
One Mallory 0.01-mf., 400 v., paper;
One -Mallory 100 mmf., mica.
RESISTORS
One I.R.C, 300 ohms, Y%-w.;
One L.R.C, 0.1-meg., Y%2-w.;
One Clarostat line cord resistor, 276 ohms.
CHASSIS
One Parmetal type B-4508 with BP-4508
bottom plate 5 x 10 x 3 ins. high.
TUBES
One RCA type 6SK7;
One RCA type 25Z5.
MISCELLANEOUS
One U.T.C. choke, R14, 15 hy., 40 ma.;
One Amphenol type RS-6 sockety

Two Amphenol type RS-8 sockets;

One Amphenol type PMS plug;

One Littelfuse extractor post and fuse, 1
ampere;

One Meissner type 256-8221 knob;

Three Meissner type 26-7616 tie points;

One Mallory type A-1 open-circuit jack;

One Mallory bakelite phone jack (for loop);

One Mallory No. 720 S.P.S,T. switch;

One Mallory type B310R pilot lamp bracket
and 2.6-v. bulb;

One-quarter lb. Consolidated No. 20 B.&S.
S.S.C. copper wire (for loop);

One roll Consolidated flexible- shield (for
loop};

One Mallory 20-40 mf., 175-v., electrolytic;

One rubber grommet 5-in, dia;

Four No. 6/32 rd. hd. brass mach. serews
18 -ins. long;

Six No. 6/32 rd. hd. brass machine screws,
12-ins. long;

Eighteen No.
washers;

One rol] resin core Solder.

6/32 hex. nuts and lock

304 S. Dearborn St., Chicago, Ill.
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A NEW SEASON BEGINS—
MOVE FORWARD WITH RSA!

Plans announced at the Radio Parts Trade Show make it
more imperative than ever that you belong to RSA. All the
new developments planned by manufacturers place in-
creased responsibility on trained top-flight servicemen. Join
other good servicemen in RSA. Send the Coupon Today!

I am interested in RSA Membership. Tell me about it.
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*RADIO DEVELOPMENTS®

Fig. A, left. Tuning chassis of the Scott Phantom DeLuxe combined F.M. and A.M. hi-fi receiver.
Phantom's power amplifier;

,fe_tteﬂ 28 - Tube De Luxe Myﬁ - %’delity'

F.M. AND A.M. B'CAST RECEIVER

Note dual visual indicators. Fig. B,
its circuit innovations contribute to wide-range audio-frequency response.

right. Chassis of the

Here is an exceptional custom-made all-wave receiver, combining amplitude and frequency
modulation. receiving systems, with a power output of up to 40 watts and a frequency
range of 30 to 15,000 cycles! Its sound system therefore takes full advantage of F.M.s
hi-fi characteristic,; the A.F. amplifier is particularly suitable for phonograph reproduction
and includes a needle scratch suppressor system. Other circuit innovations are described.

tubes and is designed for the reception

of amplitude-modulated signals in the

frequency range of 540 kec. to 23 mec.
(about 13 to 550 meters); and jrequency
modulated signals of tihe wide-band type in
the frequency range of 41 to 50 me.

The amplitude and frequency modulation

THE receiver described here employs 28

sections are separate superheterodyne re-

ceiving systems up to the input circuit of
the 1st stage of the audio-frequency ampli-
fier, which is capable of handling either
type of program with full fidelity and
volume range as tronsmitted. Eight of the
tubes function solcly for the benefit of
frequency modulation; 9 tubes for ampli-
tude modulation; 8 tubes in the A.F. ampli-

MARVIN HOBBS

fier; 2 in the power supply and 1 tube as
a common voltage regulator. Eight con-
trols on the front of the chassis, including
the tuning knob and its associated vernier,
permit adjustment of the performance char-
acteristics to mezet varying conditions of
reception.

THE R.F. SYSTEM

In Fig. A a front and side view of the
main chassis is shown. The R.F. and ILF.
systems and the 1st 2 audio-frequency stages
are assembled on this base; with the re-
mainder of the A.F. amplifier and the power
supply on a separate chassis, which is
usually mounted with the speaker system
in the lower section of the cabinet. The

variable condenser associated with the F.M.
section is assembled on a common shaft
with the standard tuning’ condenser, and
both are housed under the long, rectangular
shield toward the left-center of the chassis.
The R.F. and mixer tubes of this section -
are located hear this shield. The F.M. inter-
mediate-frequency section is located on the
extreme right-hand side of the chassis with
the audio output feeding through a shielded
cable to the band switch, where it is con-
nected to the A.F. amplifier input circuit
when the F.M. range is selected.

Separate antenna connections for the .
AM. and F.M. are provided in the rear
of the chassis, so that a double' doublet
system may be used for the shortwave- and .
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broadcast-band signals, with a separate
dipole of the proper length for the F.M.
signals. This arrangement insures maximum
efficiency on all bands and is quite practical
where the listener is desirous of obtaining
the best results. The F.M. antenna trans-
former is designed to match a low-imped-
ance line and dipole as an added precaution
against noise pick-up in the lead-in, which
should be of the close-spaced type for this
band. Electrostatic shield rings are em-
ployed between the primary and secondary
windings of all of the A.M. antenna trans-
formers to insure 8 minimum of noise pick-
up from the lead-in.

THE F.M. SYSTEM

In the F.M. section the high sensitivity
level possible with this tube line-up results
in limiting action on signals having a
strength as low as 1 microvolt-per-meter.
The screen-grid and plate potentials of the
limiters have been adjusted so that the
overall action is absolutely flat after the
knee of the output curve is passed. There-
fore, no distortion from any artificially-

Fig. C.
wide frequency fesponse necessary

Loudspeaker systam of the Phantom. The

to take full ad-

vantage of fhe high-fidelity characteristics of

Frequency Modulation is due in good measure fo

the use of this triple-speaker sound system and asso-
’ ciated matching network.

RADIO-CRAFT

‘f_or )

200
CYCLES PER SEC GHD__

————————==
FREGQUEMCY RANGE COVERED BY
LOw-FREQUENCY SPEAKER

SEPVTEMBE.R‘.

PRESSURE CURVE - )
{2 CHANNELS, 3 SPEAKERS -1 L.F., Z2HF WITH DIvIDIR G WETWORK )

M I
Y T .
JeRO8S =
L PwioaNg 1
NETWORK
1] ]
400 4,000

L.o00 18,000

]

FREQUENMLY RANGE COVERED
B 7 HiGH-FREGUESLY
SPOAWERS

created amplitude modulation is possible
once the limiters have commenced to oper-
ate. The L.F. selectivity is adjusted at the
laboratory so that it is sufficiently broad
to prevent phase distortion which can re-
sult when the selectivity is too sharp or
unsymmetrical.

An intermediate frequency of 5.25 me. is
used to obtain high image and spurious
signal rejection ratios; and the temperature-
compensated oscillator operates on the low-
frequency side of the incoming signal to
avoid image signals from the television
bands and to insure maximum stability.

The F.M. tuning indicator, which is lo-
cated on the right-hand side of the chassis
above the dial, is operated by the D.C.
voltage across the discriminator load resis-
tors and, therefore, it is a true zero-center
meter. The discriminator circuits are prop-
erly loaded to eliminate distortion and are
tuned by air dielectric condensers to pre-
vent any drift in that characteristic. The
peaks of this curve are separated by 250
ke. to allow a suifficient margin of linearity
beyond the total wide-band modulation
swing of 150 ke.

The adjacent-channel selectivity of the
I.F. amplifier is such that any portions of
the detector characteristic outside of the
200 ke. channel receive a minimum amount
of voltage from any adjacent-channel
signals.

THE A.F. SYSTEM

In Fig. B a view of the amplifier and
power supply chassis is shown; the dia-
gram of this portion of the receiver is
given in Fig. 1. Degenerative feedback is
used to keep the distortion level at a mini-
mum. A maximum output of 40 watts, with
approximately 35 watts of undistorted
power, is available.

In Fig. 2 the electrical fidelity of the
audio amplifier as it operates in both the
AM. and F.M. bands is shown. The high-
frequency peak around 6,600 cycles com-
pensates for the attenuation of the 455 ke.
I.F. system used in all A.M. bands. This
peak is eliminated in the F.M. position by
contacts on the wave-band switch which
selects all of the circuits required for that
type of reception. Treble and bass response
controls on the receiver provide a certain
degree of quality adjustment.

To obtain a high degree of electrical
fidelity a special loudspeaker system, Fig. C,
consisting of 2 high-frequency tweeter units
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BIGGER IN
EVERYTHING! plete line of low-priced.
ecsy-to-attach auto radios, the newest rec-
ord players, radio tubes, tools and guide
books. They're all here and priced to save
you real money.

RIGHT NOW RESERVE o copy of the
greatest catalog in radio—this year bigger
than ever. The coupon below,
mailed at once, will bring a
FREE copy to you soon.

NAME

ADDRESS

nationally advertised radio
parts, plus many items out of
manufacture, Everything you
need in radio, now within
arm’s reach. Easy to order .. .
easy to have what you wantl

Choose your favorite test
equipment here. Enjoy real
savings. Every known name is
represented. Stocks are always
complete and up-to-date.
Order by catalog—it’s quick
and ic's thrifty.

More models to choose from
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Lafayette leads. Three com-
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and beauty of styling for so
much less? In this book, 64
beautiful models to choose
from.
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ters, receivers and ham equip-
ment. It's a catalog within a
catalog, and low Lafayette
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DATAPRINTS

TESLA-OUDIN HI-FREQ.
COILS

20c Ea. in order for 10
{Data and Drawings only.)
36" 8p'k Tesla-Oudin Coil 40¢

(1 K.W. Exc. Trf. Data,

included FREE!)

8” Sp’k Tesla-Oudin Coil 40c
(3% K.W. Exe. Trf. Data,
included FREE!)

8” Sp'k Oudin; 110 Vt.

“Kick Coil™ type...... 40c
3” Sp’k Tesla Works on
Ford Sp’k Coil .......... 40¢c
1” Sp’k Violetta Hi-Freg. Coil............ 40e

Induction PIPE &
ORE LOCATOR

] Induction Type, Data
Radio Type

More DATAPRINTS 40c¢ each!

b Meter Superhet,

14 Meter Tr. & Ree.
20 A.C. Probs. & Ana.
20 Telephone Hook-ups
100 Mech. Movements
20 Motor Hook-ups
Television Hook-up
20 Elec. Party Tricks
Solenoids and Magnets

—get list.
Fry Eggs on Ice!

Electric Refrigerator
Resistance Measuring
Bridge
Weld. Transf. 2 K.W.
Rewinding Armatures
String Galvanometer
20 Simple Bell Circuits
Steel Wire Recorder!
Water Wheels or
Turbines

Ex‘;:-"ime““l Photo- Photo Cell and Relay
phone : . <
Radio Control for Ring 4 bells: 2 Wires

20 Tesla Tricks
Polarized Relay
Induction Balance

Models
Diathermy Apparatus
Inductor Organ

Special Prices: 4 prints $1.00; 10 for $2.00:
Single, 40c cach. Get New Catalog 100 A.

The DATAPRINT Co.
Lock Box 322C, Ramsey, N. J.
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and one 12-in. low-frequency unit has been
developed and has been found to provide a
sound pressure response which is effective
up to 15,000 cycles as measured on the axis
of the high-frequency units. The high-fre-
quency output energy is separated from
the low-frequency energy by a constant
resistance filter before it enters the high-
frequency speakers. Figure C shows the
speaker units mounted on a bafe together
with the special filter network. The sound
pressure characteristic is plotted in Fig. 3.

PHONO NEEDLE SCRATCH SUPPRESSOR
An interesting feature in the audio am-

plifier is the phonograph needle scratch sup-

pressor gystem, which is mentioned below

" in connection with the tube complement. It

functions by reflecting an appreciable shunt
capacity across the input terminals of the
audio amplifier when weak audio voltages
are applied. As soon as the audio signal
level rises above the threshold level the
shunting capacity is automatically removed
and the fidelity is restored. The result is
that relatively weak needle scratch and
surface noise between the musical passages
of a phonograph record are effectively
silenced; but as soon as a musical passage
appears, the audio voltage becomes sufficient
to release the bypassing action. This circuit

is also capable of increasing the intelligi-
bility value of some weak A.M. signals in
the shortwave band,

TUBE COMPLEMENT

The tube complement of this receiver ig
divided in the following manner:

F.M. Section—1853, R.F. amplifier; 6SAT,
mixer and oscillator; 1232, 1st I.F. ampli-
fier; 1232, 2nd LF. amplifier; 6J7G, 1st
limiter; 6J7G, 2nd limiter; 6H6, discrimina-
tor detector; and GE5, tuning indicator.

AM. Section—6U7G, R.F. amplifier;
6L7G, mixer; 635G, oscillator; 6BSG, R.F.
AV.C. amplifier and rectifier; 6K7G, 1st
LF. amplifier; 6K7G, 2nd LF. amplifier;
6B8G, 3rd LF. amplifier, and 2nd-detéctor;
6H6G, noise limiter; 6EB, tuning indicator.

Audio Amplifier—6J7G, phonograph rec-
ord scratch suppressor control! tube; 6BSG,
phonograph record scratch suppressor am-
plifier and rectifier; 6K7G, 1st audio ampti-

fier; 6J5G, audio inverter; 2-—6J5Gs, push-

pull audio driver stage; 2—6L6Gs, push-
pull audio output stage.

Power Supply —2—5U4Gs, rectifiers;
VR160, oscillator and tuning indieator volt-
age regulator. )

Thiz article has been prepared from data
supplied by courtesy of Scott Radio Labora-~
tortes, Inc.

The B.B.C. Airs An Exciting Recorded Program

The following item vividly portrays the prog-

ress which has been made in England in

the sound recording type of radio program

—and one of its possibilities during time

of war—toe which WMCA has given the
name “Documentary Radio.”

The British snapped out of their propa-
ganda pomposity with a bang today, pre-
senting what New York listeners considered
the most stirring and dramatic radiocast of
the entire war.

The broadcast, picked up shortly after 1
a.m,, was in German and directed to Ger-
many. On it was heard the voice of Ger-
many's Air Marshal, Hermann Goering, as
he spoke to the German people months ago,
his voice having been recorded by the Brit-
ish at the time.

The program, following a regular news-
cast, opened with sound effects—the rattle
of machine guns, the roar of planes and the
blasting of bombs. As these sounds of war
climbed to an intense crescendo, there came
the cries of women—pathetic, heart-stirring
cries.

Then, against the background of power-
diving planes and screeching bombs, there
sounded the voice of Goering:

“I have personally inspected and super-
vised the construetion and installation of
anti-aircraft defenses. Not a single enemy
bomb will drop on German soil!"

Then: “Sieg Heil; Sieg Heil; Heil Hit-
ler!” It was shouted from thousands of
throats, just as the British had picked it
up from the air and transcribed it.

Pictures Suffering Women

The exultant cries faded . . . then there
rose other voices: perhaps a dozen, chant-
ing like dead men:

“Bremen — Berlin — Kiel — Cuxhaven—

Bremen — Berlin — Kijel — Cuxhaven

In the background, as the voices droned
the names of German cities which the Royal
Air Force has bombed, were the roars of
planes in power dives, of bombs exploding,
of the screams of women.

That faded, too . . . then came the mur-
mur of women’s voices, talking one to the
other:

“I have a son at the front—but I can’t
see him.”

At the end the voices faded away. There
was the spitting bark of machine guns, the
drone of planes, the explosion of bombs:
and these sounds too slowly died away. . . .
The broadcast was over.

Hitlers Triumph

Germany, generally more adept at this
sort of thing than the British, had nothing
on the shortwaves to equal this propaganda.
Berlin rebroadcast the Caesar-like entry
of Hitler into Berlin, Nazi commentators
shouted anew of England’s “betrayal of
France” and “Churchill’s war-mongering.”
Constance Drexel, introduced as the “Phila-
delphia socialite and heiress,” gave another
of her Sunday night eulogies of the “cul-
tural rehabilitation” in Germany.

The British were chuckling over what an
announcer called “an Italian victory.” It
scems that two factions of the Italian army
met in the sand-dunes of the North African
desert and, after bitter fighting, “succeeded
in disengaging and routing each other.”

“It was a double victory for the Italians,”
said the BBC announcer. “The Italians suc-
ceeded in routing themselves after fighting
valiantly against each other. The cowardly
British were nowhere near.”—jJ. p.—p. H.

("'Copyright 1940. The Newspaper M. Ine.. New York
City. Iteprinted by specizl permission of the cobyright

owners,” New York's newest daily newspaper, PM. as has
been noted above, earrles an active Shortwave department.)

NEW “LEARN BY RADIO” TEACHING TECHNIQUE

Every Wednesday at 4 P.M. WCNW puts
“Gene Gae’s Piano School of the Air” on
the air—and will for 36 weeks. Listeners
learn the fundamentals of keyboard har-
mony, including a comprehension of the
musical staff, clef, keyboard, and tempo.
Interested listeners-in are invited to write
to Gene for lesson questionnaires. Filled-

RADIO-CRAFT
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out by the student, they are returned to
Gae for grading; the student is then ad-
vised of his errors and is able to correct
them. This department believes Mr. Gae, in
arousing and creating musical interest which
otherwise would remain dormant perhaps
for years, is creating lucrative business for
higher-calibre music teachers.

SEPTEMBER,
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At left, Art Linkvlloaecr talks with Mayor Angelo J. Rossi of San Francisco in a recorded interview; right,

A's sound-car announcer is making a news pick-up on a street,

How over 100 mobile 2-man
sound-recording units, strate-
gically located throughout the
country, make special spot-
news phono records 1is the
subject of this article. To
date some 50 radio stations
in the United States are sub-
scribers to such a “radio news
reel” which affords nation-
wide coverage of news events.

DOCUMENTARY RADIO

lighted radic as a medium for news

coverage. Originally, radio depended

primarily upon press services to fur-
nish this news which came over the air as
local bulletins. The competition with news-
papers however stiffened the attitude of
publishers and radio had to adopt supple-
mentary channels of news coverage.

Thus, the shortwave broadeasts from Eu-
rope became an important factor in Ameri-
can news coverage. Beginning with events

- at Munich, radio evelved a technique which
has since been adopted by newspapers and
cther mediums of newsgathering groups.
Now comes another method evolved by sta-
tion WMCA called documentary radio.

This latest method of news coverage pro-

: vides for recording news in the same way
that news reels “shoot” news for the screen.

. These recordings are later edited into a

- regular news broadcast containing items of
:spot-news from ‘the world over. The broad-

“ casts have already passed the experimental

stage and now are furnished to stations

‘from coast to coast through an organization

‘known as Radio News Reel.

EVENTS during the last year have spot-

THE “RADIO NEWS REEL" TRUCKS

Radio News Reel, operating from KMTR
in Los Angeles, has a fleet of mobile record-
ing units equipped to make instantaneous
recordings and handled by a crew of 2 men.
One man acts as engineer and driver, while
-the other is producer and announcer. Be-
cause of WMCA'’'s pioneering in this type
of news, the Eastern part of the United
States is covered by WMCA and a special
Radio News Reel truck is stationed per-
manently in New York City operating under
ithe direction of the WMCA news depart-
;ment.

The news reel trucks are standard Ford
V-8 Sedan Delivery wagons with interiors
adapted for the equipment which was de-
signed and built specially for the news reel
purposes by General Communications Lab-
oratories in Hollywood, California. The
equipmeént is powered by a special unit in-

_ stalled in the rear of the truck containing
six 6-volt batteries which drive a rotary
converter supplying 110 volts A.C.
The self-powered equipment makes the
unit entirely independent for recording pur-

RADIO-CRAFT
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poses almost anywhere. Microphone cable,
600 ft. of it, is carried as a permanent part
of the equipment, of which seldom more
than 200 ft. are ever required for a pick-up.
In addition 300 ft. of A.C. line are also car-
ried and provisions are installed for using
4 microphones and mixing their outputs.

SOUND-ON-DISC

The recording apparatus cuts 16-in. rec-
ords only, cutting from inside out, at 33 1/3
r.p.m. for standard radio playback. Alto-
gether, the equipment has a total weight of
1,000 pounds and its quality, according to
engineers, is as good in the work it turns
out, as any stationary laboratory equipment.

WMCA’s extensive use of the news reel
technique dates back to the coverage of the
arrival and departure of ocean going liners
3 years ago. At that time, the difficulties en-
countered in obtaining passengers for a spot
broadcast evolved the idea of transcribing
the material for rebroadcast later in the day.
Accordingly, several hours of interviews
were obtained and then edited for a 15-
minute broadcast.

Subsequently, WMCA began regular ex-
perimental broadcasts with mobile recording
equipment. News feature programs were
picked up throughout the week and edited
for special airings. The experimental phase

passed with the coverage of the United
States Army maneuvers last summer. At
that time, WMCA mobile equipment was
sent to Plattsburg to follow the engage-
ments of 2 mythical armies. Each night dur-
ing the maneuvers the recordings were
edited at Plattsburg and then shipped by
Army plane to New York City for airing the
same night.

At the present time, Radio News Reel is
heard Saturdays on WMCA comprising the
spot news programs recorded throughout
the country during the week. These include
all major events as well as numberless inter-
views with important personalities in 'the
news. Such interviews are obtained. in .the
business establishments and homes of the
persons concerned with cables strung from
the truck to the living room or private
office. o

The future of documentary radio is too
early to predict. WMCA officials are inclined
to believe that it will not be a substitute for
live news broadcasts but will develop into a
powerful supplementary feature just as mo-
tion pictures have developed news reels as
supplemental coverage on news appearing
in newspapers. Continually expanding to
take in more cities, arrangements are being
made to send a mobile unit to Europe for
special wer coverage. :

Intarior of Mobile Unit
No. 6. More than 100
such trucks are located at
foremost news-centers
throughout the United
States. Plans are under-
way fo operate addi-
tional ''sound news reel"
units in Europe; Radio-
Craft has reported how
the B.B.C. operated
sound-recording trucks on
the French warfront,

L ]

1940

www.americanradiohistorv.com



www.americanradiohistory.com

*RADIO DEVELOPMENTS®

- REMOTE
' POWER
SUPPLY

THE “X-RAY’’ DISPLAY RECEIVER

Servicemen can greatly increase the value o f their store windows with attractive, dynamic
displays which invariably draw business. This article describes a very interesting and

educational display

which can be constructed by any ambitious Serviceman—a 110-V. A.C.-

D.C. broadcast receiver (using 1.4 V. tubes! ) built on a transparent chassis and housed in
a striking, transparent. cabinet. An innovation is the remote plug-in power supply.

it up to advertising, it’s dirt cheap,
The author cannot understand why the
independent Serviceman pays so little
attention to his store window. Other mer-
chants pay high rents for small stores with
large display windows in order to advertise
the merchandise which they sell inside; yet
Servicemen merely clutter up their windows
with a collection of dusty radio tubes, 1 or
2 testers, 2 or 3 rolls of hookup wire, a
midget receiver and—in more than one case

IT costs about $75.00, but if you charge

N. H. LESSEM

—the customer’s hat, for want of some more
convenient place to put it. The author is
only speaking now of small independent
Servicemen—not large dealers,

The radio Serviceman, as a rule, is a
pretty handy and technical fellow and
should be able to turn out any number of
interesting and dynamic displays for his
front window in order to attract the atten-
tion of the passing crowds. There is no
question but what such a procedure would
increase his business manyfold. Such dis-

plays as revolving chassis, photoelectric
equipinent actually operating, capacity-
operated devices, cte., always interest the
passers-by,

WHY A TRANSPARENT SET?

The receiver described and illustrated
here is a very interesting and educational
display which has considerable attraction
value for cither a show window or insjde
the store.

It is a typical radio receciver, built on a
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WITH ANY

REMINGTON

PORTABLE TYPEWRITER

TA e A beautiful desk in a peutral blue-green whieh will fit into the
decorations of amy home—trimmed in black and silver—and made,

C‘ o M B I N AT I o N of sturdy fibre board—is now available for only one dollar ($1.00
_ extra) to purchasers of a Remington Noiseless Portable Type-

FOR AS LITTLE AS writer. The desk is so light that it can be moved anywhere without

trouble—it is so strong that it will hold six hundred (600) pounds.
10¢ A DAY

With this combination of desk and Noiseless Deluxe Portable
Typewriter, you will have 2 miniature office at home. Learn the
How easy it is to pay for this combination of desk and complete details of this offer. Mail the coupon today.
Remington Deluxe Noiseless Portable Typewriter! Just
imagine, a small good will deposit with terms as low as 10¢
a day to get this combination at once! You will never miss
10c a day. Yet this small sum can actually make you im-
mediately the possessor of this amazing office at home
combination. You assume no obligations by sending the
coupon.

THESE TWO EXTRA FOR YOU

LEARN TYPING FREE

T6 help you even further, yon get free with this
special offer a 32-page hooklet, prepared by ex-
peris, to teach you quickly how to typcwrite by
the touch method. %‘/hen you buy a Noiseless
you get this frce Reminglon Rand gift that
increases the pleasure of using your Remington
Noiseless Deluxe Portable. Remember, the touch
typing book is sent free while this offer holds.

SPECIAL CARRYING CASE

The Remington Deluxe Noiscless Portable is
licht in weight, easily carricd about. With this
offer Remington supplies a sturdy, beautiful
earrying cage which rivals in beauty and utility
the most attractive luggage you can buy.

SPECIFICATIONS

ALL ESSENTIAL FEATURES of large stand-
ard office machines appear in the Noiseless
Portable—standard 4-row keyboard; back spacer;

Remington Rand Inc, Dept. 189-9

margin stops and margin release; double shift
key and shift lock; two color ribbon and auto-
matic ribbon reverse; variable line spacer; paper
fingers; makes as many as seven carbons; taEcg
paper 9.5” wide; writes lines 8.2" wide. There
are also extra features like the card writing at-
1achment, black key cards and white letters,

touch regulator, rubber cushioned feet. These Ner s T Thve s Pt e wana aTSTTeTS

make typing on 2 Remington Deluxe Noiscless [EESNFIN\\EM =0 oorrorrrormriansaaaaaananaaaaana e s :
Portable a distinet pleasure. Thousands of fami- Address

i 5% e e e, Remsiigeon oities Tictoress, TN 14055 cx romoms smosos soma s ey srme T 39
Portable know from experience how wonderful 6] S ——RI R R R e State............ :

itis!

RADIO-CRAFT for SEPTEMBER,

1940

465 Washington St., Buffalo, N, Y.

Tell me, without obligation, how to get a Free Trial of a
new Remington Deluxe Noiseless Portable, including
Carrying Casc and Free 32-page Typiné Instruction Book-

let on terms as low as 10c a day. Scnd Catalogue.
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*RADIO.DEVELOPMENTSs

OPPORTUNITY AD-LETS

Advertisemeénts In this section cost 15 cents a word
for esch insertion. Name. address and initisls must
-be included at the above rate. 'Cash should ‘accom-
pany all  ctassified’ -advertisementa -unless .placed by
an sceredited advertising -agency. . No advertisement
for less than ten words accepted.. Ten, Percent dise
"count for six issues, twenty pcrcent for twelve issues.
Objectionsble or misleading advertisemenis not - ac-
‘eepted. Advertlscmeuts for October, 1940,  issue must
reach us not later ihan August ‘Tth.

‘Radio-Craft ® 20 Vesey SL.'® New vork, N. Y.

ve AGENTS WANTED

300% PROFIT SELLING GOLD LEAF I.ETTERS FOR
storé  windows; 1alllc 451
l\nrlh Clark. Chlcuo

. ' AMPLIFIER DIAGRAMS

10 MODERN CIRCUITS OF 8 TD 64 WATT EASY.
to-build high-fidelity amplifices. AN for 20c. Send coln
or stamps. .Amplifier Company. ol America, 17 West. 20th
SI.recl. New York City, N. Y.,

e BOOKS AND MAGAZINES

ASSURE YDURSELF OF GREATER PROFITS BY
doing radio sorvice jobs more quickly. Authentic service
&Zuldes show you the way to locate and correct troubles
‘in any rsdio, receiver. Gornaback OMcisl Radlo Service
".Msnuals show you how to complete more repair jobs in

logs - time—how to earn more momey by fsster serv cl'.l;lli!
Y

=r{tcld tho “advertisement .which sppears on page 180 of
s3u0

B

W,E HAVE (A’ FEW HUNDRED RADLO ENGYGLD
wodlu by 8 Gernsback, second ediilon. originally soid

- $3.98. Book hss 352 _pages,.welght 3 lbs, slze 9 x
u inches. Red morocco—Xeratol flexible blndlng Send
“$2.49 In stamps, cash or money order and book will be
forwarded express collect, Technifsx, 1915 So.-Stete Streel,
Chicago. Illinois.

‘receiver.! :s a water-clear transparent in- .

transparent chassis and housed in a trans-
parent cabinet. The receiver while on dis-
play should be constantly operating—its
operation being - indicated by the glowing

_pilot 'light—and customersnshould be per-

mitted to tune-in stations and swing the
entire set around on its turntable. It’s noth-
ing tricky—merely a straightforward re-
ceiver so constructed as to attract the atten-
tion of the public, inasmuch as very few,
if any, have ever seen’the “innards” of a
radio receiver whilé in operation. And if
you don’t think the idea is a good one, you
might ask the Radio Cofporation of America
why: they spent several thousand dollars’
turning out a single television receiver
enclosed in -a transparent cabinet. This re-

-ceiver may be seen at the RCA Exhibit at

thé New York World's Fair. Incidentally,
there is always a crowd around this trulyl

_marveious dlsplay. .

'POLYSTYRENE

-rThe transparent material used for thls

.

sulahng matenal called “polystyrene” whlch.
is mixed with certain plasticizers so that it’
can be easily machined on ordinary lathes,

BUSINESS OPPORTUNITIES
AMBITIOUS? EXTRA MONEY SHOWING TALKIES
—home_or nelghboring towns—no investment—sound eguip-
ment, flims rented roasonably $100-3$300 monthly possible
=wonderful opportunity, 5I2 State Theatre Building.
Pittsburgh, Pennsylvania.

EDUCATIONAL COURSES

USED CORRESPONDENCE COURSES AND EDUCA-
tional Books. sold Rented. Exchanged. Coursos Bought.
Catalog Free. V. W. Vernon. Henagar, Alabams.

CORRESPONDENCE COURSES AND EDUCATIONAL
books, slightly used. Sold. Rented. Exchanfed. All sub-
Jects. Satisfaction guaranteed. Cash paid for used courses.
Complete detalls and bargoin catalog FRREE. write Nelson
Company. 500 Sherman, Dept. J-242. Chicago.

MANUSCRIPTS WANTED

WANTED—MANUSCRIPTS, POEMS, SONGS FOR
Dublication. Fortuny's, 87 Fifth Ave.. New York
RADIC

WE BUY AND SELL USED RADIO TESTING EQUIP.
ment. Time payments if desired. Harold Davis. Inc..
Jackson. Miss.

WILL SwAP TEST EQUIPMENT. CAR-RADIO SET.
radio books. experimental receivers, camera—or what do
You want—for 11501 recciver, alrplane-cloth speaker,
magnetie detector, navy-type loosecoupler deForest Audion
control box, W.E. 18-Inch free-edge mafnetic-t¥pe cone
speaker. of whn _old spparatus have you? 1. Rernard, 40
Manning_Ave., N. Plainfleld, N. J,

ATTENTION DEALERS SELL WRIGHT SPEAKERS,

WARD- EOI\ARD rolays, relmon CON SOI.IDATFD
VOLUME CONTI Ls 3 EME INSTRUMEN'
INinols 00th ERS, Oemsbnk Manuals. Sentlno[

Iadios. Send_ for cnulox Anchor Radio Distrlbuting.
Dryden Kd.. Ithaca. New York.

HARD-TO-GET RADIO, DIAGRAMS. TRY USUAL

1o $1.50 if we succesd: mo tharge If we don't. You
Tosa nothingl Send no money—-write first glvinx fullest
information. Enclose retur
We have helped many Servicomen, * cxperimenters and
radio fans. \We may help you. Allan Stuart, P.O. Hox 56,
Teaneck, N. J.

F_o SOUND

WANT GooD SOUND AMPLIFICATION? WE HAVE
&.limited number of quallty ampliflers that will drive 8%
P.M. with a wallop! Constructed on modernistic chassis.
Space requirements, small! Use it to amplify wenk signals
from radlo, for record player. multiple code Dractice ampli-
fier, or & hundred different uses. Uses latest type 12J5GT
and TOLIGT. No line cord ysed. Less tubes—8$1.55. With
tubes and P.M. speaker—$3.25. Sent C.0.D. or wnd
money-order to Custom Bulit Laboratories. 543 Scott
chicnno lll

STAMPS

THREE SCARCE SETS, NOW OBSOLETE, 25¢. WITH
new customer. gift: Box 211. Malden. Mass.

TECHNICAL ART SERVICE

DRAFTING. AND ART SERVICE—~A COMPLETE
Service for the Industrisl and Commercial Marketers.
Ir sour business or Dlant can‘t afford a designing or
grafting staff, don't let this siop you from Roing ahead
¢ith that new product you fintend marketing, or that
¢atslog of mechanical or elscirical itemp which needs
ﬂna detalled drawing® and highly retouched Photographs.
Any mechanical, electrical or radlo Problem can bo solved
for you by our associaicd staff of designers, draftsmen
and artists, and technical copywriters. Write for. any
additionsl information as to'metheds and price for this
service. Tecs Arl Dmmnt Benlca. 228 Chsrlotte Terrace,
Rnselle l‘lrk

DRAFTING SOHEMATIG DIAGRAMS SEND US A

rough sketch of your circuit.

Qur prices sre moderate; ocur work guaranteed. No jobs

%\oo bl‘a :‘r lmnll Wm Kadlecek, Jr., 440 Fast 85th St.,
New

TEST INSTRUMENTS

BARGAIN—HICKOCK MODEL 33X DYNAMIC MU.

thal conductance tube checker and analyzer. Tests every-

8\:"; 25 cyele model $35 complete. Almost brand new.
rry, 4016 Twelfth Street, Long Island City, N. Y.
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Estimates” by retura mail-

drill pr , ete. It is used extensively in
the radio industry for high-frequency work,

inasmuch as its low-loss qualities are ex-
tremely fine. It is an excellent material to
work with since it machines llke very soft
brass. Known in the trade as “Amphenol-,
912-B,” this material is available in sheets,
rods and tubes.

No sizes or cutting dimensions are given
since constructors may wish to follow plans
of their own, perhaps more suitable to their
particular windows, ete. At any rate, size
doesn’t matter, so long as the receiver is
not brought down to midget proportions.

The loop may be either a commercially
available one or one which is self-wound.
At any rate, it should be mounted on the
back cover of the case.

In constructing the cabinet, which is very
simple in design, being merely a rect-
angular-shaped box, all edges of all sides
were rabbitted, cemented and finally screwed

| together with self-tapping Phillips-head

type screws obtained from the American
Radio Hardware Company. No difficulty
whatsoever was experienced in the hnndlmg
of this polystyrene material except in mak-
ing the speaker grille.

Speaker Grillee—Here extreme caution
must be exercised. This grille-work consists
of 3 rows of %-in. holes, alternating with
3 parallel grooves. All this work was done
on & drill-press, the table of which was
tilted at an angle of approximately 40°.
Three horizontal slits are made in the back

- panel in order to provxde for sound-pressure

release, All groovlng and rabblttmg was
done with a 5/16-in. milling bit, held in the
drill-press chuck.

Cementing.—The cement used is known
as “Amphenol 9017 liquid. Since this cement
contains the solvent of the polystyrene
material, the joints thus formed are me-
chanically as strong as the material itself,
since the sheets actuazlly fuse together.

Buffing,—Machine marks and scratches
can be removed by using No. 2/0 flint or
sandpaper and No. 721 Norton crocus ¢loth.

All grit and dust should then be wiped off be-
fore a buffing wheel is applied. This buffing
wheel should be a 7-in. dia. solid felt wheel
revolving at 2,600 r.p.m: Dress the wheel
with Clover grmdmg compound, grade No.
2A. Simonize cleaner should be used fre-
quently on the face and sides of the wheel.
Press the material to the buffing wheel light-
ly.

Polishing.—Final pelishing may be ob-
tained by the use of 'a 6-in. dia. loose white
cotton buff’ consisting of about 50 discs of
cloth pressed together but unstitched. Apply
a thin paste of magnesium carbonate to the
buff with a"brush. Move the material under
the wheel hght]y After sufficient buffing,
wash the magnesium paste off with .water
and dry to a high lustre with a soft: cloth,
Much more detailed information on'.the
machmmg, sawirnig, punching, formlng, Jnll-
ing and cement operations on this mate¥ial
may be obtained from the Ame‘rnpan
Phenolic Corporation i ’

o1
S O S

NEW: OUTLET POWER SUPPLY e

The 115-V, A.C.-D.C. Teceiver ntsel
schematxc"dlagram) is conventional:
details but one—the ‘power supply-:-this'be-
ing an entirely separate unit!

Inasmuch as the 117Z6G rectifier tube
gives off considerable heat, it was thought
inadvisable to house this tibe in'the ‘trahs-
parent case, which: starts to soften. shghily
at a-temperature of 175° F. Although this
temperature probably’ would not be T&ached

- even with the tube inside the cabmet itiwas

thought advisablé ‘to, have‘a separate power
supply. This unit is connected by cable ‘to
the main receiver’ and id ‘itself - plugged
directly into the electric outlet.. That - is,
the 115-volt plug is mounted directly ‘on
one side of the small power unit- which
then, naturally, hangs from the electric out-
let. Inasmuch as its weight is very light,
there is no danger of it falling out. The
circuit of the receiver is that of the conven-
tional 3-way portable, except that batteries,
of course, are not being used (although they
can easily be connected into the circuit with-
out any circuit changes). .

In wiring up the set, all “grounds” should
be .brought to 2 common bus-bar. Make cer-
tain that the shield cans of both I.F. trans-
formers and the shields around the 1A7G
and 1H5G tubes are grounded to this bus.
It is also important to ground the speaker
frame to the bus.

Now as to the parts used. All polystyrene
material, including the octal sockets (made
of the same material) were supplied by the
American Phenolic Corporation. The tuning
condenser, I.F. transformers, loop antenna,
osciliator coil and oscillator padder were
supplied by the Meissner Mfg. Co. The 5-in.
P.M. dynamic speaker and output trans-
former were supplied by the Cinaudagraph
Company. All resistors, including the volume
control and line switch, were supplied by
the International Resistance Co. All- ¢on-
densers, including the micas and ‘electroly-
ties, were furnished by Cornell-Dubilier
Electric Corp. All hardware, tie-in strips,
etc., were furnished by the American Radio
Hardware Co. The 1.4-V. tubes are National
Union. The 117Z6G rectifier tube, which has
a filament that connects 'directly across:the
lightline, is Sylvania.

_*-—

NEWS SHORTS -

Add ingenious programs: “Station
K-1-D-8,” a 15-min. serial over WOR Sun-
day mornings. Sketch concerns the adven-
tures of a group of youngsters who organize
a make-believe radio station from odds-and-
ends, produce amateur shows, and finally
get on the air over a regular station. Give

RADIO-CR
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the boys your support by tuning them in.

WMCA’s Gaston (“I go queeck, get my
citizen papers"’) now appears at various
events, in N.Y.C., togged-out in frock coat
and topper, with mustache and goatee care-
fully groomed—and carrying a. portable
radio set tuned to WMCA!

SEPTEMBER, l940
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Photo at left, interior of Redding District Headquarters Station KASN on U. §.
operating on U

Radio-equipped rotary snowplow in operation near Donner Summit on U. S. 40,

U.S. COAST

*RADIO DEVELOPMENTSe

N 99. Station output is 200 W. Photo at right, inside radio-equipped snowp ow
S. 99; transmitter of 2-way mobile unit radiates 50 W. on 2,726 kc.

MOUNTAIN SNOWPLOWS'’
RADIO LIFELINE

RADIO-CRAFT readers now feeling the heat of vacation suns
may enjoy contemplation of the work atop snow-capped moun-
tains and in snow-filled mountain passes, by members of the
Division of Highways in California, where snowplows are equipped
with shortwave 2-way radio telephone installations.

The Donner Summit Radio Station on U. S. 40, for exampgle,
is one of 20 fixed stations, on 2,726 kc., which comprise the Cali-
fornia Division of Highways radio system. These stations are
licensed by the Federal Communications Commission under the
Special Emergency classification. Fixed stations are located at
District Headquarters in Redding, Marysville, Bishop and San
Bernardino; other land stations are strategically located at High-
way Maintenance Stations on the important State highways
traversing the Siskiyous, Sierra Nevadas and San Bernardino
Mountains. Thirty mobile stations are also operated in eonjune-
tion with the fixed stations; 23 of these are mounted on rotary
snowplows, 4 on snowplow trucks, and 3 are automobile installa-
tions.

The mobile units output 50 W. except three 20 W, car units.
The land stations, except Redding and Bishop, 200-W., are 50 W.

EMERGENCY RADIO

L dea o J

GUARD’S

The United States Coast Guard's remarkable Emergency Truck shown in these
2 photos and on the cover of this issue of Radio-Craft, is equipped for 2-way
radio communication, and is the first of a fieet of IS due soon. The truck is
equipped with every facility for handling any emergency—first aid, communica-
tion, etc.—that may arise dyur'lng hurricanes, floods, and so-on; its radio equip-
ment consists of 2 transmitters” and 2 receivers, both operable simultaneously
on different wavelengths, while an additional receiver in the truck cab picks-up
orders from headquarters while in transit. In Fig, A one of these trucks is
shown functioning as an ambulance; radio and other equipment (range, 50 miles)

RADIO-CRAFT SEPTEMBER, 1940

e -Y

] Up to I5 radio operators and portable
2-way radio sets may be dropped-off at strategic points in establishing an
emergency communication network (see photo on cover); the truck, as “‘net
control,'” then maintains contact with Coast Guard headquarters over long
ranges, Coast Guard boats and planes can also be contacted. Polé antennas

inside the truck is shown in Fig. B.

are used in mobile work: otherwise trailing antennas are used. The staff

can sleep on bunks in the truck. Each truc %enorafes its own power, The

transmitters - {working as 'homing' “beams), plus the searchlights, may be
used o aid planes in landing blind during fogs!

179.
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“For Letter S e‘w[cin7 - For ﬂiygefc. p‘cojitj‘.—.—

USE GERNSBACK MANUALS AND BOOKS!

INCE 1931 Servicemen have bcen buying

more GERNSBACK OFFICIAL RADIO
SERVICE MANUALS vyear after year. The au-
thentic material, easily accessible diagrams and
complete service data make them invaluable
to dealers and radio Servicemen, Without a
Gernsback Service Manual at the repair job, theres time
and profit lost. Your service kit or laboratory is incom-
plete without all the GERNSBACK OFFICIAL RADIO
SERVICE MANUALS, There are GERNSBACK MAN-
UALS for servicing auto-radios, also refrigeration and
air condmomng equipment.

VOLUME T OFFICIAL RADIO SERVICE MANUAL

Over 1.800 Pages & Qver 3, ooo ulustmuons ¢ Stiff. Leather.
141, Looseleat Covers o Size 13 Inches ¢ Net WeolEht $'|0 00

1936 OFFICIAL RADIO SERVICE MANUDAL

Over 1,200 Pages o Over 2,500 Illustirations e Stiff. Lenathe:
ette, Looselonl Covers o Sln 9 x 12 Inches # Nct Weight 8 m: N $7.00

(935 OFFICIAL AUTO-RADIO SERVICE MANUAL

Over 240 Page¢s e Qver 3500 Illustrations e Flexible. Leather.
atte, Looscloaf Covers e Size 9x 12' Inches e Net w"elzm 134 Toa. $2.50

1934 OFFICIAL RADIO SERVICE MANUAL
Saxr SIS A I8 WA DVRS T $3.50
Vs lbs. .

1932 OFFICIAL RADIO SERVICE MANUAL
Over 1.000 Pages o Qver 2.000
Leatherette, Loo leaf Covers.
Welght 4145 1b.

1 e F
Size O x 13 Inches ¢ Not

$5.00

OFFICIAL HEFIIIGEIIATIOII"SEHVIBE MANUVAL

olume
Qver 332 Pages & Over 300 lllustrations & Flcxible. Leather.
otte. Looseleaf Covers. Size O x 12 Inches & Net Weight 114 ibs,

$5.00

OFFICIAL AIR CONDITIONING SERVICE MANUAL

3 Page U} 1 Flexibl, Leath
et e S L T R E Welaht 2va The. $5.00
To order these famous Manuals, see or write to
your jobber or favorite mail order house. If more
convenient, mail coupon directly to publishers.

RADCRAFT PUBLICATIONS, Inc. |

20 VESEY STREET NEW YORK, N. Y.

180
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RADIO-CRAFT LIBRARY SERIES

Get into the lwmz of reading instructive, authoritative books on technical
sub)eeu—rldlo air conditioning and refrigeration. It’s the casiest, quickest
and most inexpensive way to improve your knowledge on these topics.
In this series, popularly known as the RADIO-CRAFT LIBRARY SERIES,
are all the titles necessary to your personal advancement. Only by careful
study of these enllzhtenmx books. can you gain adequate experience in
fields of radio, air condntwmnq and refrigeration. Each book is uniform.
The volumes 6 9 inches—contain 64 pages, and have stiff,
fiexible covers. PRICE 50¢ PER BOOK. All books are sent to you postpaid.

Here Are The Titles:

Book No. 3 Book Neo. I8
THE SUPERHETERODYNE BOOK POINT-TO-POINT RESISTANCE
- . ANALYSIS
Book No. 6 _
BRINGING ELECTRIC SETS
UP.TO.DATE Book MNeo. 19
. PRACTICAL RADID KINKS -
Book No. 9 AND SHORT CUTS
AUTOMOBILE RADIO AND -
samﬂcms Book No. 20
Book No. 10 THE CATHODE-RAY 0SCILLOSCOPE
HOME RECORDING AND ALL —
ABOUT IT Book Ne. 2i
Book No. 13 BREAKING INTO RADIO SERVICING
ABC OF AIR CONDITIONING -
ook No. 14 Book Mo, 22
J NEW RADIC QUESTIONS
POCKET nimo GUIDE AND ANSWERS
Book No. IS5 - "
ABC OF REFRIGERATION Book No. 23
T T PRACTICAL PUBLIC ADDRESS
PRACTICAL RADID CIRCUITS -
— ' NEW—Book Ne. 24
Book No. 17 AUTOMOBILE RADIO

SERVICING WITH SET ANALYZERS PRINCIPLES AND PRACTICE

EACH BOOK IN THIS SERIES—50¢

e e e e e e e e )

RADCRAFT PUBLICATIONS, Inc, 20 VESEY ST., NEW YORK, N. Y,

Gentlemen: Enclosed find my remittance of $...... for which send me. POSTPAID,
the Manuals or Books indicated below by a cross (x) in the panel.

() Volume 7 @ $10.00 () 1936 Manual @ $7.00 () 1934 Manual @ $3.50

() 1935 Auto-Manual @ $2.50 () 1932 Manual @ $5.00

( ) Refrigeration Manual (Vol. 2) @ $5.00 ( ) Air Conditioning Manual @ $5.00 I
RADIO-CRAFT LIBRARY SERIES @ 50c EACH I

Circle book numbers wanted: 3 6 9 10 13 14 13 16 17 18 19 20 21 22 23 24

3 [ 1 TS 6Rta0000000000000000000 00D Go0000000 ¢ T S A P E N L0660 0000808000000 =

(¥12 ) 5555600200 60000 60 A008 000000000600 000040 00 460000 Do0G State .....ceenienanenn .. l

(Send remittance in form of check or money order: register your letter
if you send eash or unused U. 8. Postage Stamps.) RC-940

RADIO-CRAFT for SEPTEMBER, 1940
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LARGE-SCREEN TELEVISION
RECEIVERS
Allen B. Du Mont Labs.
Passaic, N. J.

A 2l

ICTURED above is a television receiver

using a 20-in. diameter image tube. Other
models are available with 14-in. tubes. It
seems as though the “peep-hole” receivers
may soon pass out of the picture—provided
the price of the 20-in. jobs can be kept
sufficiently low. The actual image size of
‘the 20-in. tube is 11% x 15 ins.—a total of
169 sq. ins. of image. The receiver illus-
trated is known as the model 195X, a com-
bined radio and television receiver.

NEW STAPLE DRIVER
Walter L. Schott Co.
5264 W. Pico Blvd., Los Angeles, Calif.

HIS tool is a very handy device for radio

Servicemen and P.A. specialists. It very
quickly staples wires and cables to wooden
moldings, making possible neat installations
and eliminating the hazard of tripping over
loose wires.

NEW 1941 RECEIVER

. O ewart-Warner Corp.
1826 Diversey Parkway, Chicago, Il

LLUSTRATED is one of a new line of 1941
receivers. Known as medel 6U7 it is a
2-band job utilizing a 6-tube superhet. cir-
cuit. All modern features are incorporated
plus a built-in “magic antenna.” The set is
wired for record player, television, or fre-
quency-modulation sound.
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VOLT-OHM-MILLIAMMETER
Readrite Meter Works
Bluffton, Ohio
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ODEL 860 is an A.C.-D.C. volt-ohm-

milliammeter utilizing a 6-in.-scale di-
rect-reading meter. Ranges are as follows:
D.C. volts 0/10/50/250/500/1,000 at 1,000
ohms/volt. A.C. volts 0/10/50/250/1,000 at
400 ohms/volt. An added advantage is the
special chart which permits decibel read-
ings against volts from -20 to +55. D.C.
milliamperes 0/1/10/100. Resistance 0/500
ohms, shunt-type circuit, accurate readings
toe %-ohm; 0/100,000 chms and 0/1.5 meg,,
series-type circuit. Knob-operated zero ad-
justment.

50-w. AMPLIFIER
RCA Manufacturing Co., Inc.
Camden, N. J.

ALOW-PRICE 50-W. amplifier designed
for general public-address applications.
The amplifier incorporates reverse feedback
for low distortion and automatic bass com-
pensation network, 2 microphone and 2
phonograph inputs. Frequency response
essentially flat within 3 db. between 50 and
10,000 cycles. Output impedances available
are 4, 7%, 15, 60 and 25 ohms. By varying
connections additional impedances from 0.05-~
ohm to 192 ohms may be obtained. The
amplifier is known as model MI-12214.

AUTOMATIC
VOLT-OHM-MILLIAMMETER
The Triplett Electrical Instrument Co.

Bluffton, Ohio

HE model 1200-F automatic volt-ohm-

milliammeter is designed for maximum
speed and minimum switching. Only 1 but-
ton is pressed for any range and test set-
ting. Sensitivity of meter is 25,000 ohms/volt
D.C. its ranges are:

D.C. volts 0/10/50/250/500/1,000 at
25,000 ohms/volt.

A.C. volts 0/10/50/250/500/1,000 at 1,000
ohms/volt.

D.C. milliamperes 0/1/10/50/250.

D.C. microamperes 0/50 (through sep-
arate jacks).

Resistance, 0/500 low ohms, shunt-type
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cireuit; 0/300,000 ohms; 0/3 and 0/30 megs.,
series-type ecircuit. Self-contained batteries
for all ranges.

Qutput readings are available on A.C.
voltage ranges, through a built-in % mf.
condenser.

TEST OSCILLATOR
‘RCA Manufacturing Co., Inc.
Camden, N. J.

HE No. 167 test oscillator has a high R:F.

output of 1 V., designed especially for
locating trouble in inoperative or completely
misaligned receivers as well as for single-
stage alignment work. Fundamental fre-
quency range is 100 to 30,000 ke. Dial scale,
6% ins. in dia. (50 ins. in length), is direct
reading. External frequency modulation
may be added for servicing with an oscillo-
scope. It has a 400-cycle output of 8 V. for
audio circuit testing. Other features are 6
bands, minimum signal, 2 microphones,
negligible leakage.

LOW-VOLTAGE “TATTELITE”
Littelfuse, Inc.
4757 Ravenswood Ave. Chicago, lll.

e —— -

THIS handy device covers the range of
from 3 to 25 V. and momentarily up to
50 V. A.C. or D.C. The neon lamp is housed
in a molded transparent tenite case and has
flexible leads with alligator clips. Draws
only 70 ma. at 12 V.

HOME RECORDING AND
PHONOGRAPH ASSEMBLY
The General Industries Co.
Elyria, Ohio

LOW-COST wunit using a 10-in. rim-

driven turntable. Cutting mechanism
utilizes & concealed feed-screw with cutting
head énclosed in a pivoted supporting arm.
The pickup is a high-impedance crystal-type
with tangent tracking feature. Known as
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i model GI-R70, it is a 78 r.p.m. unit available ful purposes. It has a 10-in. swing and a
in A.C. type for all voltages and cycles. 1-in. maximum collet capacity. The motor
EE -— and driving mechanism are mounted to the
head-stock in the left end of the bench.
d ALL-WAVE WAVEMETER Twelve spindle speeds are available, per-
Bud Radio, Inc. fnittin_g all types of operations from wind-
REAL 5205 Cedar Ave., Cleveland, Ohio ing coils to turning wood.

COAXIAL TUNER
Sprague Specialties Co.
North Adams, Mass.

e gy
~

HIS instrument is intended for adjusting ;
the various stages of a transmitter to the : B ‘l\u ) !
desired wavelength. Consists of calibrated L ) J Qi

coil and condenser combination together

with™ pilot bulb for resonance indication. Auz-(;ANG" R.F. tuner which eliminates

Band switching is employed, enabling the - the standard 2-gang variable condenser

unit to cover all amateur bands from 10 to gpg thereby saves considerable space. It is

160 meters. . ideal for ultra-compact receivers. Essentially
it is a permeability-tuned unit in which
variable frequency is obtained by varying

7-TUBE 2-BAND SUPERHET. the relationship between the coils and the_

You Can ELECTROPLATE |~ | aisi bt com o s
EASILY WITH A BRUSH : ' e MARINE RADIO TELEPHONE

Transmarine Radio, Inc.
OMETHING new for radio men— 1184 Broadway, Hewlett, N. Y.
something which gives you the RANSMITS and receives on any 3 chan-
opportunity to make additional prof- nels. Normal daytime range, 50 to 100
its——or to improve your type of serv- miles. Handset has built-in pushbutton for
ice. Here's an ELECTROPLATING

remote operation. The instrument uses
KIT amazingly simple to operate— crystal-controlled frequencies and operates
you just Electroplate with a Brush!

from 6, 12 or 32 V. with minimury drain due
to a ‘“battery economizer.” Weighs approx.
30 Ibs. and measures 8 x 8 x 16 ins.

r—— e e e  imae o e e e e

)

NOT A TOY! “B* ELIMINATOR FOR
e a e a0 findreds, of things in_the EATURES of this new receiver include PORTABLES
brackets, door knol:-. musical instruments, nwn]ry B . N 3 Televisi &R d' [of
and’ silverware snd other articies, It's &n  indis- 8-in. electrodynamic speaker, continu- American Television adio Co.
pensadle piece of squipment—plate articles In hotsls, o . .

2 c.’.‘f“?:‘e‘?an".'f“'.éi‘ﬂf’.'“ﬁfw'ﬁﬁff-'-'“fu“"i:':e?fi ously variable tone control, A.V.C., §-station 300 E. Fourth St., St. Paul, Minn.
the same outfit (but Iarwer) is used  proféssionally pushbutton tuning, ‘‘air magnet” built-in -
by Slectricians radia service men. sutomobils re- ! HIS devi t
shops, .etc. Requires one singie dry cell 114- antenna, 3-W, output and phono and tele- evice operates
otl Salary " avernte: isi und attachment. The circuit is a from flashlight cells or
You Sin electroplsts tarnished receiver parts. B attacument. reut he st batte £
S8cutchscn) dio marts And scces- 7-tube superhet. covering 2 bands, viz., 545 the storage battery of an
Sorles, ‘And’ dispiay. chasais. Pt this REAL ELEC. ' bil tor boat
TROPLATING -KIT to use immediately—make lt the to 1,550 ke. and 5.8 to 18.1 me. automobile or mo .Ol'. oat.
o can Bet T susoturely PRUE tentant fon siiRRE It completely eliminates
Raiting cos. . the necessity of having
_(‘_lna:) u_’_i;;al'\?: ;:eo‘;:lo mwf;rly méﬁ}:\is;n.lzﬁés " HANDY .BENCH LATHE :"'? replacing b;‘B” b‘.“:
tend your DNltnl lublﬂllll!un twelve months. - eries in porta e recelv
r:;ll remittance”of 82,00 {plue 10¢ for_ snliping South Bend Lathe Works ers. Delivers 90 V. at 10
p::-.-"i""‘ o2 f;,’-j',;,:é"r‘aﬁ’i,ﬁ ve your PREE, ‘REAL 425 E. Madison St., South 8end, Ind.. m:.%w‘};en operatfed fr(;m
n = a -V. source of supply
T — (5 No. 2 flashlight cells
- in series). Also operates
] RADIO-CRAFT directly from a 6-V. stor-
20 Vesey Street New York, N. Y. age battery. Total weight

including flashlight cells
is approximately 3 lbs.—
1% less than equivalent
“B” batteries.

RADIO-CRAFT RC-940
20 Vesoy Btrest, New York, N. Y. '

find my f 2.0
for which enter my luhmlntlon to RAD!O CRAF
HoPLATING OUTEIT (Canads” and. foreitn 84 85 .
In U. 8. add only 10c sdditional te cover sibsing SIGNAL TRACER
J. L. B. Morrison Co.

1923 35 Place, N.W., Washington, D. C.

HIS small-size signal tracer in the form
of a “hand tool” comprises a detector and
amplifier with variable gain control. It is
used "in conjunction with the power tube

O New Subscriber 0 Extsnd Present Subscription

NRBIM® ...avovessncsessassssssscssascssasss

Address ...iveenccrssacsnvessescsansoseans

T N YIRS CCETIeI ' and loudspeaker of any recelver using @
u..‘;"i? B Fortage s, h."}.":,:{ f,’{’m @#-veu {| | {NUSUALLY compact this combination single 6-V. power tube. An adapter at the
S EU Lz L, i) 08 “lathe and bench takes very little Toom- end of the .signal- tracer cable is -placed
ﬁ’r . = J " in-the Serviceman’s shop but fills many use- under the power tube of the receiver. ]
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NEW CRYSTAL UNITS
General Electric Co.
Schenectady, N. Y.

KNOWN as types G18 and G19, these are
hermetically-sealed crystal units for
radio service. The operating range of these
new units is —40 C. to +60 C. An adjustable
air gap in the G18 permits accurate fre-
quency adjustment during manufacture.
Frequency range is 540 to 2,000 ke.; in the
G19 the crystal is clamped and the fre-
quency range is 1,800 to 8,000 kc. The
small metdl knob on top of the G19 facili-
tates removal from the socket.

6-V, AND 110-V. AMPLIFIER
John Meck Industries
1313- W. Randolph St., Chicago, Il

THIS amplifier, model AMR-25C, is a 25-W.
job which it is claimed operates equally
well from a 6-V. battery or a 110-V. power
line. No external power packs are required.

Self-contained current-changing switch per- -

mits ‘plate current to be cut off between
announcements. Designed for use with phono
pickup and microphone inputs.

RADIO COMMUNICATION AND
NAVlGATION SYSTEM FOR
B AIRPLANES

Lear Avia, Inc.

" Roosevelt: Field, Mineola, L. I, N. Y.

HE complete equipment includes a trans-
mitter, receiver, direction finder and
power pack. Desighied for usé on private
'ai‘ﬂi commercial planes. Permits pilot to
_receive all types of information, navigate
“bn all radio beams and to “home,” on radio-
rangé stations from any position. Equip-
ment. is"compact and lightweight. Frequency
range of crystal-controlled kmitter is 2,700
to 6,300 kc.; range of receiver, 200 to 406 ke.
Direction finder operates with an electro-
statically shielded loop manually rotated
from cockpit. Azimuth dial shews position
of loop with respect to longitudinal axis of
plane.

-3

DUPLEX FACSIMILE UNIT
Finch Telecommunications, Inc.
Passaic, N. J.

ODEL F-111A duplex facsimile unit is
designed for transmitting and receiv-
ing simultaneously. Well suited for mobile
use in connection with portable radio trans-
mitters, for aviation, police cars, and marine

"RADIO-CRAFT
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use, A self-synchronizing system keeps all
receivers in step with the transmitter. Size
of copy is 8% x 7 ins. high and requires
about 5% mins. for transmission or recep-
tion. This is at the rate of approximately
140 words per minute of typewritten copy.

POWER RESISTOR DECADE BOX
Clarostat Mfg. Co., Inc.
285 N. Sixth St., Brooklyn, N. Y.

THIS mstrument desxgned for handling
large amounts of power can be connected
in actual circuits to simulate working con-
ditions. Intended primarily for laboratory
use, for calibration of meters and for de-
velopment work in general. On sloping front
panel 6 decade switches select resistance
range from 1 ohm to 990,999 ochms at a
maximum of 1,000 V. Each decade will dis-
sipate up to 225 W, Instrument measures
13 x 8% x 5% ins.; weight, 11 Ibs.

MIDGET DUAL ELECTROLYTICS
Aerovox Corp.

New Bedford, Mass.

. L by

HE PRS 450 (volts) and the PRS 250

(volts) series dual electrolytics, 8-8 and
16-16 mf., respectively, measure but 1x2%
ins. The new PRS 150 (volts) dual electro-
lytic, 20-20 mf., measures only 1x 2% ins.
These dimensions are claimed to be the
smallest for any midget dual electrolytic of
corresponding values. Both sections in all
units are independent, 4 leads protruding
from each.

DIRECTION-INDICATOR
: RHEOSTAT
Ohmite Mfg. Co.
' 4835 Flournoy St., Chlcago. .

NOWN as model DR-125, this device is
connected to the moving part of rotary
beam antennas, direction-finding loops,
wind vanes, etc., in order to send an indica-
tion of position to a remote point. The unit
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has a 360-degree continuous winding and is
designed for use on D.C. up to 24 V,

RADIO NOISE FILTER
Cornell-Dubilier Electric Corp.
South Plainfield, N. J.

T""’E IF-18 is a noise filter deslgned espe-
cially for use in the home. Both induc-
tance and capacity are used in the circuit.
It is rated to carry 5 A., makmg it suitable
for use with any radio receiver or electrical
appliance normally used in the home, May
be used at the radio set outlet or at the
source of the noise-producing machine. Unit
measures only 5 x 3% x 2% ins.

SILVER MICA CONDENSERS
Cornell-Dubilier Electric Corp.
South Plainfield, N. J.

LINE of 1mproved sﬂvered mica con-

densers for use in electronic circuits
of high frequency stability. Especially use-
ful in I.F. tuned circuits, fixed-condenser
tuned pushbutton selectors, oscillator cir-
cuits, etc. Available in values from 1 mmf.
to 0.0025-mf. at a D.C. working voltage of

500; and from 0.003- to 0.005-mf. at a
300-V. rating. Standard capacity _toler-
ance = 5%.

MIDGET RELAY
Advance Electric Co.
1260 W. Second St..Los Angeles, Calif.

CTUAL dimensions are 1% x %-ins.

High D.C. efficiency and hum-free A.C.
operation are clalms for this new relay.
Dependable service may be attained with
as little as 10 W. Safe continuous-duty rat-
ing is 2 W. Contact combinations: double-
pole, single-throw or double-pole, double-
throw, employing -in. silver contacts
handling up to 200 W. on non-inductive
A.C. loads.

“RADIOMETER"” SERVICING
INSTRUMENT
Dayton Acme Co.

2339 Gilbert Ave. Cincinnati, Ohio

HE functions of several instruments are

combined on one, as follows:

Vacuum-tube volt-ohm-milliammeter with
T-in. meter has ranges to 10,000 V., 3 megs.,
and 10,000 ma.; audic and supersonic oscil-
lator, 20 to 150,000 cycles; I.F.-R.F. oscilla-
tor, 50 ke. to 100 me.; signal tracer, 5 bands
receive video and amplitude modulation sig-
nals, and 2 bands receive frequency modula-
tion; oscilloscope uses 2-in. C.-R. tube, sweep
generator covers 10 to 25,000 cycles, sweep
amplifier has internal 60-cycle calibrated
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* % % THREE STAR RADIO VALUE

yoa zeceive valuable Jaéscu}ation to RADIO :=-CRAFT
PLUS A FREE COPY aj 1940 }Qadio-Te/eviﬂion }eretence Brnual

WITH our compliments. we want to send a cepY of the 1940 RADIO-TELEVISION REFERENCE
ANNUAL to you FREE, If you will simply take advantage of RADIO.CRAFT magazine’s special
subscription offer NOW. This offer is beino made for a limited time only.

The 1940 RADIO-TELEVISION REFERENCE ANNUAL has 68 paBes, iarge size 8% x 11'%, with
over 170 illustrations. The contents of this book has never appeared before in handy book form. Iis pages
tover practically every branch of radie sound, public address, servicing, television. construction articles -
for advanced radio men and fechnicians, time and money-saving kinks, wrinkles, useful circuit informa-
tion,. "*ham'’ transmitters and receivers, and a host of other data.

The Annuals have always boan regarded as a standard roforonce work for overy Practical branch of radie
oporation and. service. This 1340 oditlon ably sustains this reputation. Every radic man wants a copy
of this valuable hook. Just as this book will be of unquestionable value to you, so. top. will every
s o ool L0020 1 e, eyocy, ont. [ Yamt v
ntelligen informed about new devefopments In radle olo n, y

fully gl!' eznelnulyuwlnt it first—that Is why you should read RAD10-CRAFT regularly. ™ \
This very special offer is made for Just one purpese—we want you as 3 regular subscriber. The Annual,
whose contents appears at the right, i3 not sold, but a topy Is FREE ;o You if you subscribe now, -

SAME SIZE AS -

2552 = T

RAD\O-TELE\IIS\OA!:-
REFERENGE ANNU

Published by
RADIO -CRAFT
MAGAZ‘NE

THIS COUPON BRINGS YOU THE ANNUAL

RADIO-CRAFT ® 20 VESEY STREET ® NEW YORK, N.Y.

Gentlemen: Enclosed you will find One Dollar for which enter my subscription
to RADIO-CRAFT Magazine for Eight Months. Send me ABSOLUTELY FREE

- Xmitter—Modulator Meter—Phone Afonitor—The ‘Begin-

NS

Read the summary of contents
in this FREE BOOK!

THE 1940 RADIO-TELEVISION REFERENCE
ANNUAL contains a collection of the best and
most important articles. Covering as they do
nearly every branch of radio, they form a handy
reference works. In addition, many time and labor-
saving kinks, circuits and wrinkles, tried and t.estgd
by practicing Servicemen, experimenters and radio
fans have been included. This book cannot be
bought anywhere at any price. Yet It is yours by
merely subscribing. Use the convenient coupon
below.

BEGINNER'S SIMPLE INEXPENSIVE

CONSTRUCTION ARTICLES

Beginner's Breadboard Special - a 1-Tybe High-Gsin All.
Ware- Recelver—Wiring Polnters for "Radio . Beginnersi—A
Watch Charm Slze 1-Tube Set—Beginner's Simple Voit-
Militammeter—Making & 1-Tube Broadcast Loop Receiver
—A.C.-D.C. Power Supply for Battery Portables—A 1-Tube
Short+Warer with Band Coil Switching.

MORE ADVANCED SET CONSTRUCTION

The “High-Sead 4" Brosdeast Lamp Radio—How to Build
a8 6-Tubs 1.4-Volt Short-Ware Superhet for the  “*Ham"™
or Short-Wave Fan—Bulld the **Lunch Box 5 Super Set «
a DBroadcast Battery Portable—How to Bulld a Pluge
Together 8 Tube Broadeast Set—The_‘'5-in-4'* All-Ware
Radlo for A,C. Operatfon—An Ezsily-Bullt 3-Tube Midget
Broadcast Suberheterodyhe Recelver.

THE SERVICEMEN'S SECTION

Bass Tone Control—Simplified Variable Selectlivity—Prace
ticsl Servicing Pointers—Servicing Untversal A.C.-D.C. Re.
cotvers—Killing the *‘Intermiitent’’ liug—A Service Shop
A4.C.-to D.C, Power Supply—Sideline Money for Service
men—Adding A.V.C. to any Screen-Grid T.R.F. Receiver
—Iron Particles lo Speaker Alr Gap. -

TEST INSTRUMENTS .

A Useful Neon Lamp Tester—An lne?mlva Output Meter
—Making Milltammeter Multipliers—Home-Made requency
Modulator—The Busy Servicemen’s V.T. Volt-Meter.

PUBLIC ADDRESS AND AMPLIFIERS
Bulld this Combination A.C.-D.C. Radio snd Inter.Com-
1 5 er Pl in P.A, Work—The Design
and Construction of an Inexpensive All-Push-Pull 10-Watt
Amplifiler—Obicure Sources_of Hum in High-Gain Ampli-
2:;;;1” to Build a High-Fidelity 5-\Watt Versatile
er. 5

“HAM” SECTION

Ultra-High Frequency Antennas—The Beginner's Low-Cost

ner's ““Ham'' Recetver—2% Meter Acorn Transcelver.

TELEVISION

How_to Bulld a 441 Line T.R.F. Telovision Recetver—Upe-
ful Notes on Television Antennas. -

MISCELLANEOUS

Simple Photo-Cell Relsy Set Up—Making 1 Burglsr
Alsrm—How to Bulld A.C.-D.C. Capacity Relay—How to
Make a Modern Radio Treasure Locator.

USEFUL KINKS, CIRCUITS AND WRINKLES

Making s Flexible Coupler—Two-Timing Chime-~A Simple
Fortable Aerlal—An Improvised Non-Slip Screw-Driver,
XOTE: The book contsiné numercus other userul Kinks,
Cireuits and Wrinkles, not Iisted here.

(approximately)

45 ARTICLES
(approximatqu)
170 ILLUSTRATIONS
68 BIG PAGES

.[

and POSTPAID, my coby of 1940 RADIO-TELEVISION REFERENCE ANNUAL. H |
[ This is a new order -t : [ Extend My Present Subscription : RA D ' o - CR A FT
NAME .....oovineenseensieneeniin, ADDRESS ... E 20 VESEY STREET
CITY wicitiinnecninneesienenenneiiiternnnnnnnnnnes.s STATE ooonerennsenrnns . NEW YORK, N. Y.
DON'T DELAY — MAIL TODAY! - RCee0 @ -
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voltage; a P.JM. loudspeaker completes a
unit of great flexibility for the Serviceman.
Complete job measures only 32x24 ins.
wide x 19 ins. deep, slanting to 7 ins. at top.

RADIO-RECORDER
COMBINATION
Homocord Mfg. Co., Inc.
457 W. 45th St., New York, N. Y.

ODEL 110 is a table model combination

radio and home recorder. It is the new-
est addition to the growing list of radic
receivers incorporating “make your own
phono records” facilities. It cuts and plays
a 12-in. disc with the cover closed. Crystal
cutter and crystal pickup are both housed
in well-balanced arms. A simple patented
feed-screw is employed. Dual motors—both
center- and rim-drive—make for stabilized
speed. Receiver is a 7-tube superhet. with
8-in. speaker.

1-KW. F.M. TRANSMITTER
Western Electric Co.
195 Broadway, New York, N. Y.

HIS type 503A-1 transmitter generates

what is called “synchronized frequency
modulation” in which the average or ecarrier
frequency of the F.M. carrier wave is locked
in-step with the vibrations of a precision
quartz oscillator; this confines carrier drift
to extremely close limits. Completely self-
contained, and functions either as a trans-
mitter for powers up to 1 kw. or as a
driver for high-power R.F. amplifier where
more than 1 kw. output is desired.

RADIO CHEMICAL KIT

General Cement Mfg. Co.
1041 Kilburn Ave., Rockford, Il

OMPRISES service cement, carbon-x,

grapholine, scratch polish, non-slip com-
pound, ‘dial oil, contact cleaner, and dial-
drive cement—all the chemical necessities
for radio servicing.

TUBE TESTER
Simpson Electric Co.
5216 W. Kinzie St., Chicago, Iil.

NEW 3-way
switching
gystem and
“unit design”
are new fea-
tures designed
to minimize ob-
solescence. The
3-way switching
system includes
an off position
for each switch
so that any tube
prong can be
left entirely dis-
connected from
any part of the

*LATEST RADIO APPARATUS®

between the elements. The front panel of
the model 400 is divided into 3 sections, viz.,
the socket panel, the meter panel with its
knobs and switches, and a speedy roll chart
which shows the proper settings for each
tube. The roll chart and the socket panel
are designed as separate units and ean be
easily removed without disturbing the
meter.

SET TESTER
The Hickok Electrical Instrument Co.
10514 Dupont Ave., Cleveland, Ohic

ODEL 133 portable radio set tester

features a 40-microampere range for
sensitive current measurements; and a
portable dry-battery testing circuit. A 5-in.-
sq. meter with 4 color scales is employed.
Ranges: 40 and 500 D.C. microamperes;
5/50/500 D.C. milliamperes; 2.5/10/50/
250/500/2,500/ volts A.C. and D.C.; 25,000
ohms/volt D.C.; 1,000 ochms/volt A.C.; 0/
30/10,000 ohms, and 1 and 10 megs. re-
sistance. Decibels. All ohmmeter ranges
operate from self-contained batteries. Bat-
tery tester has complete range up to 135
volts.

MICROPHONE SWITCHES

American Phenolic Corp.
1250 W. Van Buren St., Chicago, IIL

NO. MC18 is a crystal microphone switch

of the “press-to-talk” type. By push-
ing it down it may be locked in the *‘‘on”
position. The switch has a coupling ring at
one end and coupling threads at the other,
machined to fit standard MC1S microphone
connectors. The switch spring is silver-
plated for low-resistance contact and noise-
free operation.

« o9 . PHILCO 46 D.C.

If the tubes do not light and the set is
dead, try reversing the line plug. If re-
versing the plug causes the tubes to light
but you get a weak signal, then the trouble
is in the field coil. In checking this set,
the simple test referred-to above will save
you from taking the chassis from the cabi-
net; you simply take the speaker out and
replace the coil. The field is in series with
some of the filaments. (This set is D.C.

tube-testing circuit. This permits the test- operated.)

ing of individual elements, regardless of Harorp R. KunTz,

base connections or internal connections Brooklyn, N. Y.
RADIO-CRAFT for SEPTEMBER, 1940
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¢et This Electric pty Shaver
ABSOLUTELY FREE!

OPERATES ON
110-VOLT. 60-CYCLE
A.C. LINE

reesssseaty

immediately
$2.75). In U, 8,

WE SHIP ELECTRIC DRY Shavor.

SHAVER THE SAME DAY

YOUR SUBSCRIPTION Namo ...... ceeane
ORDER IS RECEIVED.
Address ...ece0n0e
(837 oocoooooosoooo

CLIP COUPON— |
AND MAIL!

e

RADIO-CRAFT, 20 Vesey Street. New York., N. Y.

Gentlemen: Enclosed find my remittance of $2.00 far which eénter my
subscription to RADIO-CRAFT

FREE. ELECTRIC
add only 25¢ additional to cover shipping charges on

O New Subscriber

(8end remittance by check, money order or unused U.8. Postage Stamps.
Register letter If you send cash or stamps.) - . RC-9-40
L-------------------------------------‘

JUST THINK OF IT—you can get absolutely
FREE, the useful DRY ELECTRIC SHAVER
which is shown at the left. This ELECTRIC
DRY SHAVER is sent to you by the publishers
with a one-year subseription to RADIO-CRAFT.

Here Are the Features of The
ELECTRIC DRY SHAVER

Construeted of metal with attractive red bronze
glnls:. hs:v“msmf“ltl, ::r;trulmec: %:d give a perfectly

ean shave. 5-foot rubber insul 4 lug.
Constructed to last for mmy’n.nn. AenCXanda ety

Operates frem 110-volt, 60-cycle A.C. elee-
tric line. Carrles a two-year manufacturer's
guarantee. A fine quality, seif-sharpening
1oilet necessity.

Send your, subscription tp RADIO- CRAFT
for Ono Year (12 issues} and receive ab-
solutely FREE one of these remarkable
Electric Dry Shavers, New subscribers
are accepted or you may extend your Dres-
ent subscription another twelve months.
Meil your remittance of $2.00 (plus 25¢
for shipping charges on Shaver) (o the
ublishers, (Canada and foreign
2.15.) You will tecelve your
DRY ELECTRIC SHAVER im-
medintely by return mail.
coupon below to entor your
subscription.

RADIO-CRAFT
20 Vesey Street. New York. N. Y.

lor one Year (12 Tssues). Send me
DRY SHAVER {(Canada and forelin

O Extend Present Subscribtion

State

SO YOU HAVE INTERFERENCE ?

OMPLAINTS about local interference to

radio broadcast reception continue to be
received in large number by the Federal
Communications Commission.

The Commission has no authority to in-
vestigate, or require, the elimination of
interference caused by diathermy and other
electrical apparatus, ignition systems of
automobiles, electrical signs and other con-
tributing agents. A number of States and
municipalities have enacted ordinances to
meet this problem. In connection with inter-
ference caused by power systems, some of
tlie power companies maintain investigating
departments which cooperate with indi-
viduals in an effort to remedy interference
conditions. Complainants can generally, and
should be ready to, furnish detailed informa-
tion as to the type of interference experi-
enced, which in all probability will be of
value in locating the cause.

Low-power radio frequency devices, used
for control purposes, are under the jurisdiec-
tion of the Commission, although licenses
under c¢ertain circumstances are not re-
quired. (Rules 2.101 to 2.109, appearing in
Part 2 of the Rules and Regulations of the
Commission, cover this subject in consider-
able detail.) :

The general problem of interference has
been approached by the Commission from
the point of view that the public as a whode
will be best served through cooperation in
the industry. Efforts in this direction have
been centralized in a coordinating committee
of the American Standards Association,
with headquarters' in New York, which

186
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affords representation to all those interested
in the reduction of-electrical noise. Among
organizations represented are the American
Transit Association, ASA Telephone Group,
Association of American Railroads, Bureau
of Standards, Canadian Department of
Marine, Edison Electric Institute, Federal
Communications Commission, Institute of
Radio Engineers, Institute of Radio Service
Men, National Association of Broadcasters,
National Electrical Manufacturers Associa-
tion, Radio Manufacturers Association, Ra-
dio Manufacturers Association of Canada,
Society of Automotive Engineers, and the
Radio Club of America.

The States of Maine and Washington, and
the Territory of Hawaii, have had statutes
on the interference problem for years, 2 of
them since 1921. Los Angeles passed a con-
trolling ordinance in 1931. Other mu-
nicipalities having kindred regulations are
Crescent City and Santa Ana, Calif.; Bloom-
ington and Franklin, Ind.; Storm Lake,
Iowa; Atchison, Kans.; Bunkie, La.; Bay
City, Two Harbors, Iron River, and Munroe;
Mich.; Minneapolis and St. Paul, Minn.;
Lincoln, Nebr.; Boonville, N. Y.; Dumright,
Okla.; Marshfield, Rosenburg, and Portland,
Ore.; Waynesboro, Va.; Spokane, Wash.;

- Antigo, Ashland, North Fond du Lac, Osh-

kosh, * Stevens
Waupaca, Wis.

Reallocation of frequency assignments
under the North American Regional Broad-
cast Agreement is expected to eliminate the
interference of high-powered stations oper-
ating in Cuba and Mexico, which are, of

Point, Watertown, and
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course, outside of the jurisdiction of the
Federal Communications Commission.

Interference caused by diathermy equip-
‘'ment presents a problem with which the
Commission has been very much concerned
of late, particularly because of its supple-
mental effort on television programs.
Among the many complaints received is a
resolution adopted by some 30 police depart-
ments, pointing out that police transmitters
in the emergency service are required to
maintain rigid tolerance but that no similar
regulations have been placed on diathermy,
and requesting the Commission to declare
diathermy a nuisance to police radio. In
gome instances, diathermy interference to
radio communication is observed over dia-
tances involving thousands of miles.

While legislation clarifying the Commis-
sion’s jurisdiction in this matter may be
the final solution, during study of the prob-
lem every effort has been made by the Com-
mission to alleviate the situation through
the cooperative efforts of the manufacturers,
the medical profession, and the radio indus-
try. The Commission has been in close touch
with the Council on Physical Therapy of
the American Medical Association in this
respect. -

Radiation of electrical energy "is not
essential to the proper functioning of
diathermy apparatus and can be eliminated
or controlled without impairing the useful-
ness of the apparatus. There has never been
any attempt on the part of the Commission
to suppress the use of this important device;
however, since the radic and medical serv-
ices both involve the use of equipment in
connection with the safety of life and prop-
erty, and since the radiation of energy from
the electro-medical apparatus can be con-
trolled at small cost by screening the room
in which such apparatus is used, it is felt
that the interested parties should cooperate
to the adoption of standards of good en-
gineering practice which will permit both
services to operate without mutual inter-
ference.

As for simpler types of interference:

When operating a receiving set in the
immediate vicinity of a broadcast station,
cross-talk interference will be experienced
if the receiver does not have at least 2
preselector tuned circuits between the an-
tenna and the grid of the 1st-detector tube.
Further, it must be properly shielded to
prevent strong unwanted signals from en-
tering the set except through the antenna.

An average set should be capable of
receiving a desired station 50 kilocycles
removed, even .if operated within a few
blocks of a broadcast station. The perform-
ance of many receiving sets encountering
cross-talk interference may be improved
materially both for selectivity and sensi-
tivity if properly aligned and tubes checked
and replaced if found. defective. Some re-
ceivers which are not capable of separat-
ing the desired from the undesired station
20 or more kilocycles removed may -be im-
proved materially by employing the simple
‘“‘wavetrap,” obtainable at most radio stores.

— e

... AK 812

A “receiver dead” complaint may be- due
to an open lst-detector. plate’ filtér choke;
or, “no volume” _inay be caused by ‘an”open
input transformer secondary winding, in
that only 1 tube of the push-pull audjo
system is working. :
_GEORGE F. BAPTISTE,
Howard, R. I. o
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All the worthwhile
Radio Trade News
of the past month—
digested for busy

“Griade f)igest

A PLEDGE: — To
print the important
news of the radio
industry; to review
major news evenis:

. to help point a path
radio men. to radio profits.
IMPORTANT HAPPENINGS OF THE MONTH IN THE RADIO [NDUSTRY
Neo. 25 SEPTEMBER, 1940 No. 25

NEW LAW NEEDED TO LET STATIONS
BAN UNWANTED RADIO BROADCASTERS

Law Granting Equality to All Political Candidates Puts Networks in
Embarrassing Position as Convicted Candidate

Holds Forth

When does liberty become license?

on Platformn

That is the question raised by Neville Miller, pres. of the Nat’l Assoc. of Broad-

casters. In a recent statement, Mr. Mi

ller points out that the Federal Com-

munications Act orders that if any station permits any one, legally-qualified

candidate for office to use its facilities, it shall afford equal opportunities to all

other candidates for the same office and
shall have no power of censorship over
such material.

The question arose when Earl
Browder, candidate for president on the
Communist ticket, broadcast a speech
accepting his party’s nomination. Many
stations apologized for this broadcast,
explaining that the fact that Mr.
Browder has been convicted of a crime
in no way impairs his eligibility as a
broadcaster under the law enacted by
Congress some 6 years ago.

The inference is that the stations are
powerless to control the material which
they are forced by law to transmit and
that if any change is to be made it
must be through a new law enacted by

R.T.D. BOWS OUT
With this issue, the Radio Trade Digest de-
partment of RADIO-CRAFT makes its fare-
well appearance. Other interesting trade news

"FAIR FACSY FAN

- mam—

|
Facsimile trapsmission and rtc\vnion is_a feature of
the RCA exhibit at the N.Y. World's Fair, and this
pretty watches the special facsy edition of the N. ¥.

Evening Post come in. Material, sent to Fair from

Congress.

will appear next month.

GATHER TO PUSH POLICE RADIO
Fife '

under way at RCA. Above picture shows ?r
left end of the table is George Pattengil

Chicago; J. C, Fields,
of RCA Police Radio
in the Wast; S. J. Conbbl, San Francisco; D. J

. W. Kirschner, Cleveland.

RADIO-CRAFT
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Mr. Mickel's assistant; clockwise
around the table from him are H. M. Lelqh|ov, Atlanta; Irving Strauss, Boston;
T. Griffin (standing), installation and service activities in the East; K. B. Russell,
New York; Harry Hill, Dallas;
Sales; O. H. Mackley, in charge of instatlation and service
Yeasey, Kansas City, and

SEPTEMBER,

N.Y.C. by mcssenger, is transmitted from a facsy
pick-up in the exhibit.

BIG TELLY SHAKE-UP
SEEN COMING SOON

Shift to 507-Line Scanning Will
Add to Woes of Present
Telly Stations

Industry sources see stormy seas
ahead for the television trade, long the
Little Orphan Annie of the radio biz.
Not satisfied with shuffling allocations—
and, incidentally, thus hampering pro-
duction by mfrs. who don’t know what
channels will be covered—the FCC is
reported ready to revise standards. This
means that 441-line scanning, as used
in all receivers sold commercially, may
soon be abandoned in favor of 507 lines.

While this is startling news, it is not
quite as bad as it sounds. Many of the
better sets, originally designed for
441-line operation, will operate satis-
factorily on the higher-definition images.
This is due to the latitude allowed in the
sweep circuits with which they are fur-
nished. However, some engineers claim
that the tuning circuits are insufficiently
broad to get full benefit from the higher
video frequencies required.

The sets will not need to be “junked”;
repairs costing an estimated maximum
of $15 should put them in shape. This
should mean a harvest for Servicemen,
as it has been hazarded that each job
will take no more than about 2 hours.

Big. cos. will probably use house
Servicemen and factory-rebuilt chassis.

PRESS AGENT PULLS POWERFUL PIC
GIVES SET NEWS SLANT WITH TIE-UP

. % o Sl ol
A drive o make sales of police and emergency communication equipment Ts

oup at Camden meeting., At the T

Harry Mickel, Manager
sliding door front.

1940
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Brilliant press agent of Galvin Mtg. Corp. staged hot news
Dykes and Luke Appling seated at rummy game and "De Luxe'*

T ;
'.."1'

Pho’o of Jimm
Motorola wit

Set is 3.way job with buiit-in antenna in airplane luggage
or leather case. Players are manager and short sto,
at upper-right are said to be no relation to Sally

respactively,
and or Gypsy

entlemen
ose Lee.
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Picture directly above shows small part of crowd waitin
demonstration. Groups wait outside {0 "Television Livin
and outdoor studios. Other picture shows interior of one of studios where various

to see television

ooms" and indoor presentad. In goo

entertainment programs such as interviews, puppet shows, musicals, etc., are
weather pick-ups are move.
Some of these shows are put on the air.

outdoors to "Garden Studio.”

Sales H elps' and Deals

New Paths to More Business
(How Leading Mirs. Help YOU Make Money)

A new master antenna to handle both
FM and all-wave AM by means of a single
antenna system has been announced by
TECHNICAL APPLIANCE CORP. De-
signed especially for store demonstrations
the system offers full noise-reduction per-
formance on all wave-bands and handles up
to B sets simultaneously without noticeable
loss of signal strength. The system will
handle FM, AM and television signals even
when the receiving antenna is so positioned
that as much as 200 ft. of transmission line
is required to connect the antcnna to the
demonstration rooms.

George Duvall, natl pres. of the RADIO
SERVICEMEN OF AMERICA, appeared on
WOR to announce that reconditioned radios
would be sent to any hospital sup’t. request-
ing one during National Radio Festival
Week. This besides a charitable act on the
part of the Servicemen built much good will
for their organization.

TRANSFORMER CORP. OF AMERICA
will boost Clarion streamline public address

$’s & No-’s

39.29% INCREASE in sales over the same
interval in the preceding year is claimed by
V.P. G. V. Rockey of Meissner Mfg. Co., for
the 1st third of 1940. An aggressive sales
and advertising campaign is credited with
a goodly portion of this gain.

25c DIVIDEND per share was voted by
directors of Stewart-Warner, payable to
stockholders of record at the close of busi-
ness June 7. Payments were made June 30th.

35c DIVIDEND per share was paid on
July 25th to stockholders of record of the
General Electric Co,

$4,034,622 WAS THE TOTAL NBC net-
work billing for May compared with $3,702,-
102 for the same month of 1939. This repre-
sents an increase of 9%. Of this amount
the Red network carried $3,216,940 and the
Blue, $817,682. The increase for the Red net-
work was 6.3% over that of May last year,
and 20.9% for the Blue network.

equipment with such sales aids as window
displays, newspaper mats, blotters and let-
ters furnished to distribs without cost. This
is a new type of promotion in the P.A. field.
Feature of the sales helps is a new 24-pg.
2-color catalog.

Two-color postcards boosting SEEBURG
wireless remote control music system carry
local distributor’s imprints. Radio broad-
casts offering listeners premiums for inter-
esting local bars are also part of the cam-
paign. The premiums are small radio sets.

G. E. has prepared a strong campaign to
sell appliances to leap-yr. brides. This gives
birth to the thought that you might dig up
a list of local brides at your county clerk’s
office and circularize them for radio sets
or service. ’

ENGINEERS INSPECT F.M.

Assistant engineer D. E, Chambers and C. A. Priest,
Engineer Radio Transmitter Dept. (I. to r.), inspect
new G. E. | kw. F.M. transmitter on test floor at
Schenectady. They point out how all parts are
accessible for inspection, test or repair.

RADIO-CRAFT
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Personal

RICHARD GRAVER, RCA district sales
mgr. at Chicago, spent a me. at the home
plant in Camden to study advertising &
sales plans. WILLIAM H. KELLEY took
over his duties during his absence.

ROSCOE L. HAMBLETON, formerly of
GENERAL MOTORS, has been made mgr.
of the foreign div. of CROSLEY CORP.

JACK CLUNE, office mgr. of NAT'L
UNION RADIO CORP., was graduated a
B.S. from Fordham U.

ALLAN R. ROYALE is the new STROM-
BERG-CARLSON sales rep for the Phila,,
Baltimore and Wash. districts, taking over
the spot left open when CLIFFORD J.
HUNT became mgr. of the co.’s distributor
div. Royale, a member of JOSEPH E.
HORNBERGER CO.’S sales staff, has moved
from Reading, Pa., to Baltimore.

MAJOR LENOX R. LOHR has been
named chairman of the RADIO BROAD-
CASTING COMPANIES div. of the Greater
New York Men’s Committee of The Queen
Wilhelmina Fund, Inc.,, to aid refugees of
the Netherlands.

W. H. “WIN” ALLEN has moved to
Camden to assist Fred D. Wilson in pro-
moting the sale of RCA tubes & parts.

HERBERT M. HUCKE, former com-
munication engineer of the Air Safety
Board of the C.4.A., has been appointed
mgr. of aviation radio sales for same c¢o.

JOHN ALTMAYER, formerly adv. mgr.
of BRUSH DEVELOPMENT CO., has been
made ass’t sales mgr. in charge of jobber
sales & advertising at WARD PRODUCTS.

RALPH N. WEISENBERGER, pres. of
the same co., distributed bonus checks to
136 employees &t 8 company dinner. He and
the other officers of the co. were given hand-
some bronze plaques by the employees to
whom the checks came as “a complete sur-
prise.”’

LESTER 8. LAPPIN, formerly of COR-
NELL-DUBILIER and FEDERAL TELE-
GRAPH, will specialize on engineering, po-
lice, plane, marine, governmental & com-
mercial radic equipment for HARVEY-
WELLS COMMUNICATIONS, INC.

HOWARD J. TYZZER, formerly chief
eng, of CROSLEY CORP.S household radio
div., has been appointed sup't of the FINCH
facsimile plant in Passai¢, N. J,

FRANCE (remember?) has conferred the
decoration of Officer of the Legion of Honor
on DAVID SARNOFF, pres. of RCA, in
recognition of his radio work.

{Continued on page 189)
1940

for SEPTEMBER,


www.americanradiohistory.com

RADIO TRADE DIGEST

1940

SEPTEMBER
AN EDITORIAL
By Artie Dee

You are the public. .

The Federal Communications Commission
is authorized to administer radio broadcast-
ing in Yyour “interest, convenience and
necessity."”

You are the public. You pay the generous

Dictator
Coming?

salaries which the Commissioners and their
multitude of assistants receive. Are the
Commissioners earning their salary or is it
about time they got their 2 wks. notice?
When the FCC was the
YOH Are Federal Radio Commission
) some years ago, the body
the Boss was formed to do a certain
job—to eliminate the con-
fusion  which resulted from the fact that
there were no radio regulations and any-
one who wished to enter the broadcasting
business merely put up a transmitter and
ran hog-wild on the ether. Stations too close
to each other picked interfering wavebands
and both blasted away with all the kilowatts
their purses could stand. The result was
one of the finest collections of heterodynes
and overlaps that it was possible to produce.

The FRC corrected this evil. The FCC
kept up the good work until recently. Then
this august body emulated the early broad-
casters. It ran wild.

First manifestation was in its statement
taking a rap at television. Its second step
was its successful attempt to dictate what
sort of newspaper advertising television
mfrs. might not use—surely a matter for
the Federal Trade Commission, if for any-
one. The next step was a ruling which vir-
tually forbids the entrance of the major
companies into the television broadcasting
field—an entry necessary if television broad-
casting is to be adequately financed.

Informed circles in the
radio manufacturing field
are badly frightened. They
look upon these incursions
as merely the entering

wedge to the entire broadcasting industry’s
being deprived of its freedom of speech and
action. They dread a dictatorship being set
up over their means of livelihood.

You are in the radio industry. You are
part of this picture. You are the public.
If you too fear the grab for power being
made by the FCC, let your servants—the
FCC—know that you do not like their work.

To do so, take your business letterhead
and write on it, “I endorse your editorial
in the September issue of Radio-Craft. I am
in favor of limiting the FCC’s power to its
true function—that of regulating stations'
power and wavelength to prevent inter-
station interference. I do not approve the
FCC's assumption of power to dictate the
business methods of the radio industry.”

Mail this letter to RTD Editor, Redio-
Craft, 20 Vesey St., New York, N. Y.

PERSONAL
(Continued from page 188)

GLADYS M. TOOTH of HYGRADE SYL-
VANIA was runner-up and a finalist in a
nation-wide contest, to select the gir! who
best typifies the intelligent young business
woman of today, run by National Foreign
Trade Week. Blonde Miss Tooth is sec’y to
Wealter A. Coogan, the co.’s foreign sales
mgr.

HYMAN KAHN, for many yrs. with
LEEDS RADIO CO., has joined the staff of
SUN RADIO CO., N.Y.C.

RADIO-CRAFT for
1 4414
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SALES HELP TO BUILD YOUR BUSINESS

TAKE ALUNG AMERICAS FAVOIITE

arger display. It [i

Emerson’s new portable shelf display holds § of the new 3-way portables. Left illusiration has strong eye
appeal and suggests action. Display is designed for store
{right) makes shikin? background for single portable and v

of | Eewise can be used on counter or window.

or window. Same co.'s single unit display
uses same attractive figure as on top card

Servicemen will welcome the new Phileco photoelectric pickup; it takes a Serviceman
to change the needle (but each needle is good for 30,000 to 40,000 playings) . .. Over
200 leading parts wholesalers attended RCA Mfg. Co.s convention for discussion of

distribution .

sound system—one of biggest in world . .

with Universal Microphone Co. recorders &
amplifiers.

Nearly 100 La., Miss. & Ark. hams and
Servicemen attended Schneider & Son's
annual meeting; high spot was bingo game
with baby chicks & ducklings as prizes . .,
500 Crosley distribs & reps atiended com-
vention to see mew line . .. “A complete
planograph service” (whatever that i8) for
jobbera has been announced by United
Catalog Publishers . . . Andrea Radio Corp.

SEPTEMBE
vt t -t
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LATEST F.M. NEWS

Foreseeing a boom in the frequency modu-
lation field, Dr. Ray H. Manson, gen. mgr.
of Stromberg-Carlson, says, “FM will stimu-
late the marketing of receivers more than
any development in the past decade, par-
ticularly to those people who have purchased
good receivers, and over a long period of
time have been offered no improvement that
would warrant buying a new radio. FM
brings a plus service with reproduction so
vastly superior to anything heretofore that
it is of sufficient interest and value to
create replacement buying on a large scale.”

Strengthening Stromberg’s position in
the field, company engineers explain that
in order to get the best possible results
from FM, that to be at its best FM must
be heard through a coaxial speaker backed
up by a labyrinth bafle—both of which are
of course found only in Stromberg sets.

Canadian radio dealers are enthusiastic
over FM, although, eccording to Radio
Trade-Builder there was little likelihood
that the C.B.C. will issue FM licenses at
present. However, the belief is that U.S.
FM stations near the border will create a
Canadian demand for suitable receivers.

(Continued on page 190)
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.. New Bankers Life Co. bldg. in Des Moines, Iowa, has 100-W. RCA
. KTMR has just equipped 2 sound trucks

is dumping 150 television kits which listed
at $79.95 to Servicemen for only $24.95.

Atlas Sound Corp. has a new line of
“Dyna-Flux” compression-type permanent-
magnet speaker units ... Westinghouse
has announced 7 new “21st birthday" radios
.., Sylvania held a 3-day open house at
its factory for relatives and friends of its
employees, to let them see what a modern
plant their living comes from . . . National
Carbon Co.’s old ‘“Reserve” type drycell was
shipped dry and activated by filling the
hollow carbon with water; their new “Air
Cell” type of “A" battery is shipped the
same way but has far greater service capac-
ity than the older model.

Siz Hammond organs and 7 Novachords
are in uge by exhibitors at the N.Y. Worlds
Fair . . . Finch has just been granted
patent 2,208,461 on a mobile facsimile scan-
ning unit suitable for home broadcasting
or in use in planes, ships and cars . ..
And, speaking of patents, J. R. Fouch, pres.
of Universal Microphone Co., has been
granted No. 2,198,080 on a culting head
. .. American Radio Transcription Agen-
cies has been taken over by Artransa Pty.,
Ltd.; Dr. R. L. Power, Los Angeles, 18
American rep.

Trend to home recording is noted in new
Farnsworth line which contains 45 units
including some for F.M. Line also has 9-in.
and 12-in. telly sets; only 22 tubes are
used in latter models . . . RCA has dropped
prices on 3 transmitter tubes & 1 gas-filled
rectifier . . . Selectar Mfg. Corp., makers
of precision instruments, has entered the
professional & home recording market with
equipment built around the Brunc products:
Bill Bruno will direct the Corp.’s manufac-
turing & technical activities,
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P.A. FOR BALLYHOO

- PREMIERE
- .Muhw-

*VIRGINIA CITY -
¥ 1340

Warner Bros, use b-foot exponential frum!nh and
comprouion-fygo speakers to ballyhco ''Virginia
City,”" Werld Premiere, according te Atlas Sound Co.
Sales Mgr. R. C. Rinshart. fWhy don't you get after
local movie house and sell sound for promotion?}

TELEVISION TRENDS

@ At press time the FCC granted construc-
tion permits or licenses for 23 television
stations and had issued a ukase that no
one company could have more than 3 sta-
tions. Informed circles were of the opinion
that this would do much to hamper the in-
dustry as it might prevent the expenditure
of the large sums necessary for good pro-
gramming. Observers in the New York area
stated that NBC’s television programs have
hit a new low in entertainment value since
the Commission’s adverse action in denying
commercialization rights.

® Gene W. Latham, former metropolitan
sales mgr. of Allen B. Du Mont Labs., has
become gen. sales mgr. of American Tele-
vision Corp. Victor E. Olson (Bklyn &
Queens), E. Thornton Rice, Jr. (N.J.), and
Henry J. Bell, Jr. (Bronx & Westchester),
have also switched from Du Mont to A.T.C.
This co. announces that it has entered pro-
duction on “videor” sight & sound sets for
home use. {Whatever happened to the co.'s
plan for an inter-store television network?)

® Kolorama Labs, of N.J. -went out of
business and had their assets sold at public
auction.

® Allen B, Du Mont Labs. have discontinued
all models save the l4-in. and 20-in. jobs.
The co. has also appointed distributors for
its C.-R. oscilloscopes and electronic
switches. Coincident with the granting of
its license for N.Y.C. transmitter the co.
has appointed Will Baltin program director
of W2XWYV. Baltin was radic and movie
editor of 'New Brunswick papers.

LATEST F.M. NEWS

. {Continued from page 189)

E. E. Williams, G.E. radio expert, ad-
dressing the A.LLE.E. and LR.E., foresees
wide use of FM in the emergency service
field because of its great freedom from
interference caused by static, ignition
noises, street cars, extreme shadow effects,
etc. He also sees a great future for air
transport, airport control, relaying and
program pick-up. .- - ’

Dick Dorrance has. resigned from WOR's
press dept. to direct publicity for FM Broad-
casters, Inc.,, N.Y.C.
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OFF THE PRESS

CATALOG B. Allen B. Du Mont Labora-
tories, Passaic, N.J. Complete list of com-
mercial television equipment including cam-
eras, synchronizing signal generators, moni-
tors, transmitters, electronic switches, and
various sizes of cathode-ray tubes.

BULLETIN. Same co. 8 pages. Describes
in detail the improved features of the type
208 cathode-ray oscilloscope.

FOLDER. Andrea Radio Corp., Woodside,
N.Y. Describes their model KT-E-5 b-inch
television kit, which is being offered for
sale at a close-out price—less than 50%
of its original price.

BROADSIDE. Radic Wire Television,
Inc.,, New York, N.Y. (Lafayette Radio).
Beautiful rotogravure job listing radio re-
ceivers, portables, phono-radio combinations,
auto-radic sets, radio parts and camera
equipment.

CATALOG. Spokane Radio Co., Spokane,
Wash. A collection of manufacturers’ litera-
ture bound together. Lists Radiart auto
antennas, Rider's new F.M. book, Shure
microphones, Admiral portables, and a
group of dynamic speakers. Also found in
the collection is the latest Raytheon tube
characteristic photo chart.

TUBE BASE CHART. Hygrade Sylvania
Corp., New York, N.Y. A handy “stick-on-
the-wall” chart, which shows at a moment’s
glance the base connections of a large
variety of tubes. Gratis to all Servicemen.
Write to Sylvania.

CATALOG. No. C-1276. National Carbon
Co., Inc,, New York, N.Y. 8 pages. Gives
complete line-up of batteries and drycells
for radio use. Of special interest is the an-
nouncement of a new line of Mini-Max
“B"” batteries, which is claimed to give
twice as many listening hours as other
types of batteries of equal size.

CATALOG. Sears, Roebuck & Co., Chi-}
cago, Ill. 64 pages. A complete listing of |
‘ radio amateur equipment, test instruments,

sound systems, recording and playback de-
vices, and accessories for all these lines.

FOLDER. Cornell-Dubilier Electric Corp.,
So. Plainfield, N.J. Lists and describes high-
voltage condensers for heavy-duty X-ray
and impulse or surge generator applications.
Includes a table indicating operating volt-
ages to which the X-ray condensers may
be subjected. Also, 5 schematic circuits of
high-voltage X-ray and impulse generators
are given. o

CATALOG. Hickok Electrical Instrument
Co., Cleveland, Ohio. 10 pages. Complete
line of test instruments including a *trace-
ometer,” tube testers, ohmmeters, signal
generators, V.-T. voltmeters, oscilloscopes;
etc.

FOLDER. (Amphenol News) American
Phenolic Corp., Chicago, Ill. Completely de-
scribes &8 new series of electrical connectors
for a large variety of applications. Replete
with diagrams of connectors’ specifications,
contacts and dimensions for various appli-
cations.

FOLDER. American Radio Hdw. Co.,
New York, N.Y. 4 pages. This lists a large
variety of automobile radic antennas and
noise-suppression accessories.

SHEET. Solar Mfg. Corp., Bayonne, N.J,
Describes and lists various sizes and capaci-
ties of its new line of “Red Cap” con-
densers.

RADIO-CRAFT
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FOLDER. Same co. 4 pages. Describes 2
models of condenser testers, model BQC
which gives condenser measurements plus
qualitative checking; and model QC which
merely gives qualitative checking; of ‘all
types of condensers.

CATALOG. Montgomery Ward & Co.,
Chicago, Ill. 48 pages. A complete listing of
public address systems, amplifiers; speakers,
microphones, stands and accessories. -

CATALOG. Sun Radio Co., New York
City. 24 pages. Public address amplifiers
and sound systems described and illustratqd.

LAST
FAST
-~ FLASHES

Make extra pennies by installing the
new G.E. outdoor outlet for people who
wish to use radios outdoors ... 800 dis-
tribs got enthusiastic over Philco’s new line
at Chi. meeting . .. Same co.'s glee club
sang at the Temple of Religion at the N.Y.
Worid’'s Fair . . . KGB asinging team an-
nounced program was for Stromberg-Carl-
son listeners only and offered to szend set
for demonstration of superiority; got 1
order during 1st broadecast ... Macon,
Ga.’s, 7 2-way police radios were built by
engineer of WMAZ and cost $200 to $300
less than standard apparatus would have.

Sun Radio Co. of N.Y.C. has expanded
its P.A. dept. and has put J. M. Heddaeus
at its head.

RECORD CARD AIDS SERVICING

o |y
For top performance specify J:uuh_ﬂ-wruni‘-
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A servica record card which itemizes tubes and
materials used, together with all offier nacessary data
for the Serviceman, and presents 8 recelpt and guar-
antee {together with a bit of advertising) to

customer it available through Hygrade Sylvania at
extremealy low prices. Such cards simplify record
a keeping freméndously. i
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CONDENSER TESTER

N' NDUG TANCE 24,
RO
’cws‘e D’ FOR
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mbucnucz conu.
'rzsr r
TO AR ‘B4’
2.5V, GENERATI

R
TEST LEADS MEDIUM FREQ,

@ IN all of the condenser testers that I

have seen, none (except commercially-
made) of them were equipped to test con-
densers having a capacity lower than about
0.01-mf. Here is the diagram of one that
will test condensers having a capacity of
from 100 mmf. to 0.05-mf. Also it can be
used as an inductance tester as well as a
vacuum-tube voltmeter.

A 0-1 ma. milliammeter is used. The
calibration curve for capacity measurement
can be determined by using condensers of
knowh values and noting the amount of
deflection of the meter for each particular
value tested. When testing condensers the
meter should be adjusted for maximum de-
flection. When setting the meter at max.
deflection for condenser tests the leads
should not be shorted together. The switch
should, of course, be set for COND. TEST.

The calibration curve for inductances can
be determined in a similar manner. When
setting the meter at full deflection for in-
ductance tests, the test leads should be
shorted together. The switch should be set
in the IND. TEST position.

An audio-frequency oscillator must be
used in conjunction with this instrument to
produce the A.C. (audio) voltage. Its out-
put must be great enough to cause com-
plete deflection of the meter, when setting
it for a concenser or inductance test, at
some setting of RI1.

Care must be taken, when setting the in-
strument for condenser tests, that the lead
from the grid is not in contact with the body
or some other object such as a piece of
metal, because it will change the amount
of deflection of the metcr.

DaN KNIPE,
Nampa, ldaho.

HOME-MADE TUBE CHECKER
a?;ws

15?""";”-’1'?-"“; oc-rm. rﬁ-}?

1 n‘ﬂ“““

.'r'-‘-\:'\:

® HERE is a diagram of a Tube Checker
which, although it can be constructed for
less than $6, will give efficient service.

The filament transformer should have a
105-volt primary and a tapped secondary
which will deliver 1%, 2, 2%, 3.3, 5, 6.3,
7%,.12, 25 and 30 volts. The 50-ohm rheostat
-enables the voltage of 105, 110, 115, 120
and 125 V. power lines to be used. Throw
the S.P.D.T. toggle switch to the position
marked LINE ADJ.

Set the filament switch at 5 volts, turn

RADIO-CRAFT for
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*SHOP NOTES—KINKS—CIRCUITS®

the rheostat to the high-resistance end (so
as not to accidentally burn-out the trans-
former primary), and turn on the power
switch. Turn the rheostat to the left slowly,
until the A.C. voltmeter reads exactly 5
volts. Then throw the toggle switch to the
CHECK position, adjust the filament switch
and insert the tube. Press the pushbutton
and take 8 reading of the milliammeter.
CAUTION: Do not hold the pushbutton
down over 2 or 3 seconds, as it may injure
the tube. (The technician may wish to in-
corporate a timer to automatically accom-
plish this result, but that raises the cost of
the unit, and the author preferred instead
just to exercise a little caution as per
above.—Editor)

To check the tube further, decrease the
filament voltage about 259% using the 50-
ohm rheostat. If the tube is OK the milli-
ammeter should not vary to any great ex-
tent. The Tube Checker may be calibrated
by testing tubes of known quality. Although
it is not as efficient as some of the elaborate,
costly tube checkers now on the market,
this test unit should serve for most of the
needs from day to day.

Howarp CLiFroRD BENSON,
Baltimore, Md.

HANDY RADIO-CRAFT KINK

VERY LATEST
PROFIT GUIDE

COMPLETE SELECTIONS

GUARANTEED QUALITY
Faster Delivery

Must complete stocks of Unt-

versal and Exact Duplicste Re-

lacement "and Repair Parts,

ﬁadio Sets,.and Amatéur Sup-

J P.A. EQUIPMENT
Separate amplifiers or complete
systems with any desired assort-
yment of speakers. horns, bafles
and microphones. Ervefything
from B to' 100 watts. . Prices
that saye moheY for You,
ELECTRICAL APPLIANCES

xtn nroﬂts for you! Standard Brand Electric:Iions,
Grills, Toasters, Percolators, Waffle. Irons. Vaculm
Cleaneru Clocks, Mixers, etc., at lowest pricee;

MAII. THIS COUPON TODAY
The RADOLEK Co.

801 W, Randolph St.. Chicago. Dept, C-46
Send the latest Radio. Profit Guide FREE,

Name
Address Dealer?......
Experimentor?...... Servicemant?...... Amsteur?......

CUTATIT £

FROM A AG
OF THE MAGAZINE
AND TE O

EDGE OF COVER

@® I AM sure that the following idea will

be a great time and patience saver for
those who are constantly referring to the
new streamlined issues of Radio-Craft
which do not have a back edge wide enough
to accommodate the issue date, etc.

Cut out the printed words (for example),
RADIO-CRAFT for NOVEMBER, 1939, etc.,
at the bottom of the magazine and paste the
slip on the edge of the journal as per
illustration,

SaM KoOIDE,
Honolulu, Hawait.

BASS COMPENSATION

NO CONNECTION 'RADIQ
INPUT,

PHONO LU
PLUG HOL

L

-

= 70 AUDIO
GROUNDED B

~BASS COMPENSATION IS IN
US E ONLY WHEN THE PICKUP IS

N'ECTED INTHE CIRCUIT

® A NOVEL bass-compensation cireuit,

which the writer has been using for some
time on a 13-tube radio set, is shown on the
accompanying diagram. It has one limitation
however . . . it can only be used on crystal
devices, such as record reproducers. However
the amount of compensation on such a de-
vice is really remarkable. One might think
that it would cause boominess, but it has
worked much better in practical use than a
good many more expensive types. The bass
is rich and deep, and if the volume control
is advanced to normal room volume, the
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highs are quite brilliant and do not seem to
suffer because of the over-emphasized bass.

A 0.02-mf. condenser has a very low
reactance at 5,000 cycles, but the reactance
at 60 cycles is approximately 90 times that
at 6,000 cycles. This means that if the capac-
itative reactance at 60 cycles was 200,000
ohms, and at 5,000 cycles it was 2,220 ohms,
the high frequencies would be bypassed to
ground, but the lows would not be fully by-
passed. As the volume is advanced the re-
sistance to ground will not change very
much in the bass register, but in the higher
register, the resistance will increase very
rapidly. Therefore the eflect of the bass
compensation is only effective at low vol-
umes, and is most favorable at room volume.

It must be understood, however, that if
a good baffle is not used, the bass will ap-
pear raspy. A good baflle was described by
Leroy Peters, in the May, 1940, issue of
Radio-Craft. Remember! A good baffle is
essential in the reproduction of bass, no
matter how good the amplifier and speakers
used.

Several different types of amplifiers have
been used, including transformer coupled.
At present the amplifier in use employs the
following tubes: 1—6F5 1st audio; 2—6Cb’s
as phase inverters; and, 2—6F6’s as power
output tubes. These drive a 12-inch high-
fidelity speaker housed in a good solid baffle.
Two volume controls have to be used in this
amplifier, because of the tremendous gain.

NOrRMAN WILSON,
Calgary, Canada.

CHECKING SPEAKER FIELDS

@ In checking for field current with the set
and speaker in the cabinet, some difficulty
is encountered because you can’t get a screw-
driver in front of the speaker to feel the
pull of the magnetism. This difficulty is re-
moved, when you use an ordinary (inexpen-
sive-type—Editor) meter to check for field
current. Just hold the meter near the field
winding and observe the movement of the
needle, if the needle moves then the field is
0K, if no movement then the field is open
or shorted.
I use any kind of meter for this test.
HaroLp R. KunTz,
Brooklyn, N. Y.

191


www.americanradiohistory.com

PROSPECTING OUTFITS

BLUE PRINTS and INSTRUGTIONS

For Building the Following Treasure
Finders and Prospccling Outfits

Folder No. 1. The “Radioflector Pilot"’—con-
sists of a 2-tube transmitter and S8-tube
receiver, Principle: radiated Wave from
transmitter loop is reflected back to receiver
loop. Emits visual and aural signals. Tubes
used: two 1A6G—two 1N5G-—one 1H5G.

Folder No. 2. The “Harmonic Frequency Lo-
cator”—Transmitter radiates low frequency
wave to receiver, tuned to one of Harmonics
of transmitter. Using regenerative circuit,
Emits aural si€nals. Tubes used: one 1G6G
—one IN5G.

Folder No, 3. The *‘Beat-Note Indicator”—Two
oscillators so adjusted as to produce beat-
note. Emits visual and aural signals. Tubes
used: Three type '30,

Folder No, 4. The “Radio-Balance Surveyor’
—a modulated transmitter and very sensi-
tive loop receiver. Principle: Balanced
loop. Emits visual and aural signals. By tri-
angulation depth of objects in ground can
be established. Tubes used: Seven type ’20.

Falder No. 5. The "'Variable Inductance Moni-
tor”’—a single tube oscillator generating
fixed modulated signals and receiver em-
ploying two stages R.F. ambplification.
Works on the inductance principle, Emits
aural signals, Tubes used: six type '30.

Folder No. 6. The “Hufhes Inductance-Bal-
ance Explorer”—a single tube Hartley os-
cillator transmitter and sensitive §-tube re-
ceiver. Principle: Wheatstone bridge, Bmits
aural sig€nals. Tubes used: two type 30—
one type ‘32—one type ’33,

Folder No. 7. The “Radiodyne Prospector’—
a completely ghielded instrument. Principle:
Balanced loop. Transmitter, receiver and
- batteries enclosed in steel box. Very large
fleld of radiation and depth of penetration.
Emits aural signals. Tubes used: two IN5G
—one 1G4G—one 1H5G—one 1Q5-—one 1G4,

With any one of the modern geophysical
methods described in the Blue-Print patterns,
Radio outfits and instruments can be con-
structed to locate metal and ore deposits
(prospecting) ; finding lost or buried treas-
ures: metal war relics; sea and land mines
and “‘duds’; mineral deposits; subterranean
water veins; oil deposits (under certain cir-
cumstances) ; buried gas and water pipes;
tools or other metallic pbjects sunken in wa-
ter, ete., ete.

Each set of blueprints and instructions enclosed in
heavy envelope (8V2° x 12V5”), Blueprints 22* x
34"; elght-page tllustrated 8'2" x |1* fold- 50¢
or of instructions and construction data ...

Add 5¢ for postage

The cemplete set of seven foldar:..,‘.h.l.’..,s3_no

Shipping welght 2 Ibs, (add 25¢ for
ping anywhere in U.S.A.)

TECHNIFAX

1917 8. BTATE ST. '~ CHICAGO. ILL.

—GEOPHYSICAL—

TTECHNIFAX 197 s0. ste. ohicse, 1.

Enclosed herewlth $........ for which madl to
B address heiow: 1

Treasure Finder No. I, 2, 3, 4, 5 6 7.
Complete sst of seven folders. O

z
»
=
m

ADDRESS ..cvuuureearineiocensossnsannancirannns

CITY civevnecencccsnccnnnsenes STATE covervnnnn, B
RC-540 0
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OCCUPATIONS IN RADIO, by Kenneth G. Bart-
lett and Douglass W. Miller (1940). Published
by Science Hesearch Associates. Size, 6 x 9 ins.,
paper cover, illustrated, 48 pgs. Price, 50c.

This book is one of a series on occupational
placement in various fields. Mr. Bartlett is di-
rector of the Radio Workshop, Syracuse Univer-
8ity, and Mr. Miller is assistant to the dean,
School of Journalism, Syracuse University, States
the author in his forewerd: *, . . radio is an
occupational field worth talking about because
it offers salaries that are far above averawe'
The author does not take long to get down to
such pertinent facts as salary prospects in the
various fields of radio. The scope of the text is
evident from the table of contents, to wit: The
Rise of Radio; How Radic Stations Are Organ-
ized ; Radio Network Organizations ; Employment
with Service Organizations; Radio Jobs, Qualifi-
cations and Training ; Technical Jobs; Women in
Rudio; Getting Started and Locking at the
Future,

WE PRESENT TELEVISION, edited by John
Porterfield and Kay Reynolds (1940). Published
by W. W. Norton & Co., Inc. Bize, 6x9 ins.,
cloth cover, 43 illustrations, 298 pgs. Price, $3.00.

This book 8successfully presents in ecasily un-
derstandable language a cross-section view of the
television industry. The authors have coordinated
chapters prepared by experts in special phases
of the television field (sce contents bolow). Any-
one aspiring to make contact with the television
field in any of its phases should read this book.

Contents: Raising the Television Curtain—Al-
fred H. Morton; The Technique of Television—
Donald G, Fink; The Men Behind the Camera—
0. B. Hanson; Programming—Thomas H, Hut-
chinson; The Director—Thomas Lyne Riley; The
Actor—Ear]l Larimore; The New Newsreel—
Charles E. Butterfield; Television on the West
Coast—Harry R. Lubcke; Facsimile and Fre-
quency Meodulation—J. R. Poppele; The Finance
Problem—Benn Hall; The Challenge of Televi-
sion—Robert Edmond Jones.

DISPLAY ANIMATION (1939-"40). Published by
Reeder-Morton Publications, Inc. Cloth cover, size
8% x 11 ins., 300 photos, 240 pgs. Price, $5.00.

We would make but little progress if we at-
tempted to dercribe in any detail the contents of
“Display Animation” (1939.°40). This book has no
practical interest for the average radio man but
it does have exceptional interest for technicians
who may wish to know about the latest applica-
tions of electronies and sound in displays of all
types.

Considerable space is given teo new devices at
the 1940 World’s Fairs in which P.A. systems,
photocells, etc., are put to practical use, We par-
ticularly call attention to the article, ** 'X-Ray’
View of Levi‘s Electronic Rodeo,” in the section.
“Sound Rerroduction—Voice Narrative, Anima-
tion and Lighting Combined,’”” which describes the
cxtensive application of electronics and sound in
A.M.I. Distributing Company’'s “Robophone.”

EDUCATION ON THE AIR, Edited by Josephine
H. MacLatchy (1939). Published by Qhic State
University. Size, 6% x 9% ins., clath cover, 436
pgs. Price, $3.00.

In the 10th Yearbook of the Institute for Edu-
cation by Radio, Editor Josephine H. MacLatchy
presents the status of radio from the standpoint
of Ohio State University at the beginning of
1940.

Chapter headings are as follows: Radio in a
Democracy; Radio and Public Opinion: Radio
and Adult Education; Radio and General Educa-
tion; Agricultural Broadcasts; Research in Edu-
cation by Radio: School Broadcasts; Using a
School Broadcast ; Educational Music Broadcasts:
Third Annual Exhibition of Recordings; Roster
of the Tenth Institute for Education by Radio.

RADIO—A Study of First Principles, hy E. E.
Burns (3rd Edition, 1938). Published by D. Van
Nostrand Co., Inc. Size, 5% x 8 ins., cloth caver,
237 illuatrations, 283 pgs. Price, $2.00.

In this 3rd Edition of a book on the elements
of radio the author presents new information.
as for instance the chapter on television. No radio
beginner should be without this book. Need we
say more?

TRUE-FALSE QUIZ ANSWERS
{See page 162)
The following statements are TRUE: 1,
3, 6, 7, 9, 12, 13, 15, 17, 18, 20, 22 and 24.
All other statements are FALSE.

*BOOK REVIEWSe®

Jndexr Lo aduvertitend

PUBLIC ADDRESS EQUIPMENT

Amplifier Co, of America ............168, 166
John Meck Industries ..................163
Miles Reproducer Co. .....vovrvreneenn.. 166
Music Master Mfg. Co..ovvvvvnenncnnn... B9
RCA Mfg. Co., Inc. .vvvvevvvnncncenana 161
Universal Microphone Co., Ltd. ..........163
Wright-DeCoster, Inc. ......vvvvevnne...165

PUBLISHERS

Data Print Co. .vvvvrevrvrnnresncnnne. .14
National Plans Inst, ...........0.000.....163
Radcraft Publications, Inc. ..........134, 150
Radio & Technical Pub. Co. ............132
Radio Publications ..........00000000....158
Rider, Jekn F., Publisher, Inc, ..........158
Supreme Publications ................,..159
TechnifaX cvovievrenennesennnstenas. 174, 192

RADIO PARTS

Amperite Co. ...vovvveirreennnsianana.. 145
Dumont Eleetric Co., Inc. ...cvvveenn....163
Hammarlund Mfg. Co. ....ceovvvnvenn...145
National Union Radie Corp. .... Back Cover
Solar Mfg. Corp. ....covvvveevanneesnes.158
Sprague Products Co., ......oovvvennnen. 149

RADIO SETS

Midwest Radio Corp. .... Inside Back Cover
E. H, Scott Radio Lab., Inc. .............133

RADIO SUPPLY HOUSES

Allied Radio CorP. ...iovssusvesnnene...185
Bursteiri-Applebee Co. ...ovvvenecenee... 166
Hudson Specialties Co. ..... ceaees..131
Lafayette Radio Corp. ..... .. .178
Radolek Co. cecvvveerenntnnncsnnosne,,..191

SCHLOLS

Capitol Radio Eng. Inst. ...ovueepennna..181
Lincoln Engincering School .............132
National Radio Institute ................129

National Schools ......oiveeeenes S 14
New York YMCA Schools ...... R

Radio Trainin® Assoc. .vvevvverovonnen.
RCA TInstitutes ..........ce0i0ru0msre...100
Sprayberry Academy of Radio ..........121

TEST EQUIPMENT

Radio City Products Company ..........152
RCA Manufacturing Co, Inc. ............154
Readrite Meter Works ..................140
Stuart. Allan .......cceeeviveenennna.. 169
Superior Instruments Company ..........15]
Supreme Instruments Corp. ............14§
Triplett Electrical Instrument Co, ........157

Weston Electrical Instrument
TPe cvcacessssessses INaide Front Cover

TUBES
Hygrade Sylvania Corp. .......cc.c.....143

MISCELLANEOUS

Classified Section .....c.cc00veneseeeess.178
Lancaster, Allwine & Rommel ..........174
National Radio Parts Distributors Assoc. 163
Radio Servicemen of America ............17T
Remington Rand. Inc. .......
Rosicrucian Order, The .................158

{While every precaution is taken to insure
accuracy, we cannot guarantee against the
possibility of an oceasional change or omis-~
sion in the preparation of this index.)
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ITS EASY TO PUT THIS /ow /94/

M 30 DAYS TRIAL +
EASY TERMS -

—1 wouldn't trade
my Midwest for
any other radio.
. It is my second
Midwest and it is
improved a lot,
especially the
wilh

—y ——

foreign stations
likeItaly, France,
Spain, England, I

and Germany, etc.
1

— 8. Caplan.
’ 7t , AMAZING FOREIGN RECEPTION i
; - “Yoites
9 _ i FREQUENCY MODULATION | ,u .|
/,/‘ : 2 : AND TELEVISION PROVISION Singing £
] | Crystal
OW, youcan enjoy themighty | | Clear” E
= power of a 14-Tube radio, at Bethlehem, Pa.
} the amazingly low, factory-to-you | ;g":g:::{ c:;:: |
’ price of only $19.95. Brilliant one would think |
3 performance. Beautif uI.tone. Now :2; g:rs;;gﬁz;
up Tn tune in broadcasts direct from right in 1;_1: living
distant overseas stations. Our 50Tl SORC18 N
tati n
0 COMPLETE CHASSIS 55 famous 30-day prove-it-yourself = lccl’;,:r,mem;o;t
\ WITH TUBES plan, fully protects you and Hve any, st:tmn’;:-
(1] AND SPEAKER enables you to prove M:ldwest s | and Mrs. W. Frank. |
‘ super performanceinthe privacy of |

! your own home, without obligation.

YOU BE THE JUDGE
4 TUBE

No high pressure salesmen are needed to urge
you to keep a Midwest—its performance speaks
for itself. Do like thousands have done—put this
new 1941 chassis in your present cabinet. Other

chassis and cabinet models are fully pictured

and described in our new 1941 Factory-To-You, c A B I N E T
money-saving catalog . . . from 5 to 17 Tubes, MOD E L
and up to 5-Wave Bands . . . including Radio-

Phonograph combinations and Home Recorders.

BRINGS IN WORLD NEWS DIRECT
Tune in broadcasts direct from foreign countries.
Hear history in the making before it appears in 4
your local paper, and, before your local station T e . - Wit
announces its own version of the news! Listen This 14-Tube e B

direct to distant overseas stations in remotest radio. complete in cabinet. at
parts of the globe. c 0 M PL ETE ) p 3

a price you would ordinarily pay
for a set with only 7 to 10 fubes.

RUSH
COUPCN
-------------------------------- 'ror FREE CATALOG

ON COMPLETE LINE OF
S571017-TUBE MODEL

T ——

MANUFACTURERS OF QUALITY RADIOS SINCE 1920

| Midwest Radio Corporation

: Cincinnati, Ohio, U. S. A, Name..

| Dept. 12-AA : -

b e Do GET MIDWEST’S

1] Send me your new FREE Address..... - ¥

! Catalog, complete details of ANSWER TO "':

{ your liberal 30-day Trial offer Town _____State.. T R A D E - l N S. y
and factory - to- you prices. User-Agents Make Easy Extra Money Checkhen( ) for details.

e i e e e e e e
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NO DEPOSIT ON CABINET

You can buy the condenser assortment
for $7.50 plus 30 N. U. point contract.
Points can be added to present N. U. con.
tract. You get the steel cabinet FREE,

ror Tore Lon do. owcoioe | NATIONAL UNION RADIO CORP.

assortment comes to you packed with the

cabinet.) 57 STATE ST., NEWARK, \. J.

B A LR R L L R P Y L Y Y Y P T Pl I YT’ ™ ----.-----------1
RC  Please tell me your nearest distributor or where [ can get your $7.50 steel Cabinet 8

9 i : e I

Sy : Ask Your N. U. Distributor

’ e e - PP - " . L T R o — - 8
Nam " - kv e Street : E or “se coupon

City . ... e ] . State S e i . e :
'
0
]

o B L RN
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