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ELIMINATE the VARIABLES
in Television Installation
with the TRANSVISION

FIELD STRENGTH METER

IMPROVES INSTALLATIONS!!
SAVES "2 THE WORK!!

Has numerous features and advantages,
including—(1) Measures actual picture sig-
nal strength . . . (2} Permits octual pic-
ture signal measurements without the use
of a complete television set . . . (3} An-
tenna orientation can be done exoctly . . .
{4} Measures losses or gain of various
antenna and lead-in combinatians . . . [5)
Useful for checking receiver re-radiation
[local oscillator) . . . (&) 12 CHANNEL
SELECTOR ... (7} Amplitudes af interfer-
ing signals can be checked . .. (8) Weighs
only 5 Ibs. . . . [9]) Individuolly calibrated
.. {10) Housed in ottractive metal carry-
ing cose . .. (1) Initial cost af this unit
is covered ofter only 3 or 4 installations
{12) Operates on 110V, 60 Cycles., A.C.
Model FSM-I, with tubes . Net $99.50

NEW LOW PRICE
TRANSVISION ALL-CHANNEL
TELEVISION BOOSTER

CONTINUOUS TUNING

To assure television reception in weak signal
areas, or areas which are out of ronge af
certain broodcasting statians, Transvision
angineers have designed this new baaster. It
increases signal strength on all television
channels. Tunes all television channels con-
tinvously. Can be used with any type of tele-
vision receiver. Unusually high gain in upper
television channels,

Model B-I .. List $32.50

I

ented feoture makes imoge visible from wide

on ANY 77 or 10" picture tube, and with color

DuMont TV-FM
INPUTUNER |

The finest TV-FM Tuner on the mar-
ket today! Distributed exclusively by l
Transvision.

TELEVISION and FM
SWEEP SIGNAL GENERATOR

Comnplete frequency coverage from 0-227 MC with

nG band switching. . . . Sweep width from 0-12 MC
completely varioble. . . . Accurately calibrated
built-in marker generator,

o Cavers oll 12 chonnals, entire FM range. OUTSTANDING FEATURES: (1) Frequency range
. Cov'r : Iy ,.o from 44". z“ro 9 ithout from 0-227 MC . . . (2) Dial calibrated in frequency
et Sl @ 8% T ML ) L. 3) SweED width frem 0.12 MC completely

break. Reaquires no hond switching for tuning
from chonnel ta channel

* Complete with tubes and escutcheon,

Model IT-1 List $59.95

variable . {4) Self-contained markers readable
directly on the dial to .5% or better. {Na externol
generator required to Drov de the marker Signals)
. .. (5) Crystal controlled output makes possible
any crystal controlled freauency from 5-230 MC .,
(6) Plenty of veoltage ouiput—permits stage- by-
stoge alignment . (7 Oumur impedance 5.125
ohms . . . (8) Directly calibrated markers, 20 30
MC for lroo sound and video |F alignment . .. (9
RF for olugnmem of traps for IF channels when o
DC voltreter 15 uSed as the indicating medium . . .
(10} Unmodulated RF signal ta provide marker
| oips simultaneously with the main variable oscil
lator . . . 1Y Markers can be controlled a$ to
output strength in the pip oscillator _ .. (12) Power
supply completely shielded and filtered to prevent
leakage . . . {13} Asl active tLbes are the rew mod-
€rn miniature type . . . (l4) Phasing control in
corcorated in the gererator , ., {I5) Operates an
110V, 60 Cvcres AC.
Model Net $79.50

TRANSVISION ALL-ANGLE
LENSES for ALL TV SETS

Give picture sizes up to 150 sq. in. Exclusive pat-

angle, Lenses come with adopter for installation

kits.

All-Angle Lens far 7” tubes (gives 75 sqa. in.
picture}, $25.95. All-Angle Lens far 10” tubes (gives
150 sa. in. picture), $37.50.

For |2'/7" tubes, $49.50

REMOTE CONTROL UNIT

OPERATES ANY TELEVISION SET from o
DISTANCE up to 50 feet.

GET INTO the TV BUSINESS
In a BIG WAY with the

TRANSVISION DEALER PLAN
WRITE FOR FOLDER D-|

Model TRCU Remote Confrol Unit, fociory pre
wired and tesied, with 25. ahle $49.00
) Also ovoilable withaut cobme' 8000 ... 8500

.USE THIS COUPOH

IF YOU ARE MOT MNEAR

A TRANSVISION QUTLET

MAIL TO: TRANSVISION, INC., NEwW ROCHELLE, N. Y.

RE 6
Please ship the following Transvision Products THROUGH YOUR NEAREST LOCAL OUTLET:— I
I am enclosing 10% DEPOSIT in the amount of $ . balance C.0.D. I
{ ) | wont to get into the Telavision Business. Send me detoils of your Decler Plan. l
Name. City & Zone
{plecse print)

Address_ State

— —— ——  —— —— —— — -— — — —— —
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You Practice COMMUNICATIONS] [You Practice Radio SERVICING

of my Servicing

| Send You Parts To Bulld soame, moneons Gure 1| | On This Modern Radio You €ourse!T send sou'tre spesker

sand you parts to :.ubes chnsslsE transfnrmﬁ&
build your own Trans- - . oop antenna, EVERYTHI
mitter. Conduct actual Bulld W|th Pafts I send you need to build this modetn
procedure demanded . Radio Receiver that brings in
of Broadcast Station local and distant stations. You
Cperators, practice

use it to con-
many interesting ex- duct many
p “iments and tests, tests and ex-
learn how to put & periments.
transmitter on theair. 9

JECHNICIAN

" Learn by Practicing in Spare Time
*wﬂh MANY KITS OF PARTS | Send

Want a good-pay job in the fast-growing Radio
and Televigion industries or to he hoss of your own
money-making Radio and Television shop? I've
trained hundreds of men with no previous experi-
ence to be Radlo technicians. 1 can do the same for
you! Or now, for the first time, enroll In my new
practical. course In Radlo—Television Communi-
cationa—learn to be a Broadcasting and Communica-
tions technician. You learn Radio and Television
principles from clear, illustrated lessons. You get
practical Radio experience with MANY KITS oF
PARTS I SEND in my train-at-home method. All
equipment yours to keep.

MAKE EXTRA MONEY IN SPARE TIME

1. £ SMTTIN, Prosident As part of my Radio Servicing Course, I send
Natlonal Radis Institete FXTRA MONEY booklets, starting the day you
enroll. Use your know-how to make §5, §10 ‘and more a week EXTRA
YOU BUILD this MONEY fixing Radios in spare time while training. The next step
Wavemeter as part is your own Radio shop or a good-pay Radio servicing job. Or, if you
of my new Commu- prefer. get into Government, Police, Aviation or \lnrfhe Radlo, Broad-
nications Course. casting, Radio Manufncturing or Pubhc Adidress Work.

Use it with Qseil- BRIGHT FUTURE IN TELEVISION

lator you also build

R e i e Think of the present and future opportunities in the fast-growing
Television field. New stations nre going on the alr every month, . .

tude-modulated aig- it-
pec e EONETtotransnii, Television maunufacturers are producing over 100,000 seéts a month.

GET THIS
nals for many inter- ter and determines
A img | exm end) TRAINING A e e A S IU's a fast-growing tield and the man who knows Television will

»xperiments. be in demand.
WITHOUT COST 2 - GET ACTUAL LESSON AND BOOK FREE

Send now for my special DOUBLE FREE OFFER. Get actual
lesson on Radio Repniring short-cuts absolutely free. Also get

YOU BUILD
this Tester as part
of my Servicing

urse. It soun helps you
EAR \ E\Tll\ MONEY ~ fix-
ing meiglbors' Radios in spare time.

YOU BUILD this Power Pack 23 YOU BUILD this Superheterodyne
part of my new Communi- Receiver Circuit and
cations Course. Useitto conduct Frequencyd

conduct fascinating Modulation experi-
experiments with fre- ments and many
queRcy uam- other tests
plifiers and as part of
multipliers, my Ser-
buffer vicing

[l stages, etc. Course.

YOU BUILD this
Signal Generator as
part of my Servic-
ing Course for more
valuable exnerience
It provides ampli-

K 2 \ 4 UNDER G. 1. BILL ! 64-page book, "110W TO BE A SUCCESS IN RADIO-TEI,FVNION
s -R_\EI'E‘FCTILO“I(S " See hovigxqmcl\lv easily you Ic:m start. 2 J. E.
1. I'rerident, Dept. National Radio Institute, Pioneer

MAIL COUPON * = llome Study Radio School, ‘Washington 9, ——

| TRAINED THESE MEN AT HOME

Good Job In Makes Extra Cash Operates Own

Redlo Stetion 8 In Spare Time Redio Business  MR. L E. SMITH._PreSIdenl. Dept. 9F x
** Am Chief Fngi- Y “Eamed enough ‘Now have two o National Radio Institute, Washington 9, D. C.
ool atton Sl lcan Radio shops ser- ¥ pgoi e FREE Sample Lesson and 64-page

WORD. In to pay for my

vicing about 200§ pook about how to win success in Radio and

- charge of four course by time 1 gets a month. R el e " :
men. Owenll I know abwut  graduated. NRI training Have largest service es- ] gﬂz:::la-’;-“em;f;im;{;l (No salesman will call.
Radio to NRL.”- CLYDE is tops!”—ALEXANDER tablishment in Southeast
J. BURDETTE, Spartan- K18 H, Carteret, New Alissouri.” ARLEY N Age
burg, South Carolima. Jetses. STUDY VIN, DeSoto, Mo. | e
BAddress e

l e eveeedOMEL
l[:] Chock It vm ] APPRDV[D FOR TRAINING HND[R & LBl

oo 1 ELEVISION

-
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Hugo Gernsback, Editor-in-Chief

Fred Shuneman, Western Editor

M. Horvey Gernsback, Consulting Editor
Robert F. Scott, W2PWG, Technical Editor
R. H, Dorf, W2QMI, Associate Editor

I. Queen, W20UX, Editorial Associate
Angie Pascole, Production Manager
Elmer Fulier, Shortwove Editor

Wm. Lyon McLaughlin,

formerly RADIO-CRAFT

incorporating

SHORT WAVE CRAFT* TELEVISION NEWS?®
RADIO & TELEVISION

- nark [ hew

G. Alique Charles K. Brett

§E 77,000 COPILE S
})F THIS IsSUEFE
John ). Lamson 10 v D1STREBUTED
Lee Robinson Alfred Stern

-
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SPRAGUE

PHENOLIC-MOLDED

TELECAP’
TUBULAF

_f/ﬁ-l! MOST
TRULY
DEPENDABLE
PAPER
TUBULAR
CAPACITORS
EVER OFFERED
TO THE
SERVICE
PROFESSION

* Exiro Dependability o
Mo Extra Cosl

& Withstand Heal and Humid-
ity, Shock and Vibration

High Insulation Resistance
& High Dielectric Strangth

Unequalled for Sizzling
AC-DC Midgets, er “"Hot"
TV and Auto Sefts.

See Your Jobber Today !

SPRAGUE PRODUCTS CO.
Morlh Adams, Mass.
*Trademark

RADIO-ELECTRONICS for

/
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The Success Story of Bill Smith...OR YOU!

Builds actual units as part of Course.
Earns money doing spare time repair
and instaffation work.

Mails coupon to National Schools in

Los Angeles, and receives Free Lesson
- and book of information about Radle,

Television and Electronics training,

Enrolls . .. studies in spare time. Finds
personal attention from instructors, in-
teresting material and practical equip-
ment, all increase his interest.

- [ =
R !—.-
= NS
Completes Course and receives Diploma Applies for—and GETS—a good pay. Or he opens own profitable Service
... i8 now a qualified Radlo, Television full time job in industry. Finds that Shop, with valuabie counsel and aid
and Electronics Technician. employers know Natlonal Schools and from National Schools. Now for real
o _hire their graduates. happiness and success!
NATIONAL SCHOOLS stor METHOD
HOME TRAINING
==)

THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL
TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIES!
Never in history has such rapid prog- plifier systems, transmitters, televi-

ress been made as in the great Radio. sion, aviation radio. electronics. You
Television and Electronics Industry get complete instruction material, in-

-

You Build This Superheterodyne
Receiver With Parts We Send

You receive complete standard equip-
ment, including latest type High-Mu
Tubes, for building various experi-
mental and test units. You progress
step by step until you build a com-
plete Superheterodyne Recciver. It is
yours to use and keep.

Professional Multitester
Included!

This portable instrument (see
right) enables you to perform
many practical tests, make del-
icate adjustments and do serv-
ice work. Complete with test
leads.

You receive a series of special laboratory
experiment lessons to guide your practical ex-
ercises with your equipment. These lessons have
been prepared with a special technique of illus-
trating radio principles by numerous easy-to-

understand examples.

Both Resident and Home Study Courses Offered

today! This exciting, fast-moving de-
velopment means new and greater op-
portunities for the trained, skilled man
—for you—in Television and Radio
Broadcasting, Installing, Servicing,: 1n
Frequency Modulation; in Applied
Electronics in many industries;. in a
business of your own!

Natiomal Home Training is Practical
Your National Schools Course fully
covers basic, advanced and specialized
instruction in all phases, including
basic radio principles. receivers, am-

NAME

NATIONAL SCHOOI.S

LOS ANGELES 37. CALIF. « EST. 1905

National Schools. Dept. 6-RE
4000 South Figueroa Street
Los Angeles 37, California

Mail me FREE the book, *‘Your Future in Radio,"’
and a sample lesson of your course.

cluding shop manual, tube manual, job
sheets, radio dictionary, special labo-
ratory experiment lessons, experimen-
tal equipment. You receive complete
modern television lesson texts.

Your Home Study is supervised by
our staff of highly trained instructors
who daily teach our resident students
here. Let the Fll;ec f———
Books shown be-
low tell you more APPROVED

about National FOR

Home Training.
Use coulon today! ' VETERANS

(Mail in envelope
or paste on
postcard)

ADDRESS

—

CITY ..

Send Coupon Today for These Two Valuable Free Books [ty [ [] Check here if weterauALWorld War. 11 J

JUNE, 1949

www americanradiohistorv com
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THE FINEST IN "WIDE RANGE SPEAKERS™ ARE AVAILABLE AT McGEE

MODEL MODEL iy MODEL
CR-13X 5.15X = 15-LS 5-xn . A-50

12" COAXIAL P.M, 15” COAXIAL P.M. 157 50 WATT P.M 157 JUST BOX P.M. 127 50 WATT P.M.
$12.95 $24.95 g .95 $14.95

MODEL

DELUXE 12' COAXIAL ¥2%3x $12.95

o RESPONSE 40 TO 17,000 C.P.S. Fins Construction
o REGULAR $32.50 LIST. NATIONALLY FAMOUS

Newly designed by one of America's finest  speaker bullders
Made for FM high tdelity radwos and rerurd Hliivers.
Thin speaker is incorporated i ralos thy Lar laueket
It has an especially desgned 12° 6.8 vz, Alnlcu \ Vla-n(-l | B
for the low range Wooefer and a (-n.lxnl_lly built n Inico
tweutur for the eoxtendoed high range. he high nnm. filter §»
copeealal gnder s ot eover. Just ook to auy 8 Ohm l!utlml
uansformer. Will wurh 7 place of _any  Lame r..I|.. Rpeaker
mst sprakers hiave an K Voice Cotl only 2 wires tu ('luun‘(‘l
Will hamlle 18 Walt Wide range l‘i'\pllll.‘l(‘ 40 10 17 i
Cveles, scll _for $35.00. Why huy any
ordinary speaket when we uﬂ’er. = Coaxial PM for ﬂnl\' slz 98
Weight 8 Lbs. Model €101 8\ 512 95, Two for 520

STANDARD 12" COAXIAL P.M. CN.- 12x s $10. 95

Standard Modol 12" Coaxi PM Modcl CN-IZX Same as model
TRBX  excep Gespowse 30 i 17 Ois Cl Wil handle 1:
Woatts Ou pul, Weight 7 . Stk zx. $10.95. Two
fur $20.95

15 KING COAX P.M. SPEAKER $24.95

The King Coax. A 21.5 az. L anch Alnen v PM \||e'|kt'r \h“h a
i freiaeney twoeter W respogpl 1o feggy |
his 18 @ FUR ity beali waker Witk s mrul- ser

S Vi it LI Aller Jast Lok h l
ul Hi It by 1las geaker of aur eser popular
model CR:IAX. Thax speaker has & 1etail list of over !un 00
I\\.e nm-r you our G-l 5K 1lciach cons (or only $24.95. Weight

-

15" DELUXE 50 WATT P.M. SPEAKER $16.95
With Wide Range Molded Cene

Model 18.L5. The finest sup
l 37 21 0. oz, Almeo Magnet |
Thousands of dollars w\ ¢ spens i laatiling

produce this speaker. s volce ol s
"ll and  plastic coa

ipel  has been heat tr
(‘llmlnnu\ lu voice podls, wires atid wary
of fine “ll('llk\"'h. Truly the K wf Juke Dbox
\\‘ulglll 11 1bs, Net 1'riee—S16.95, 2 for $32.98.

15" JUKE BOX P.M. SPEAKER $9.95

A full 157 12| oz. Almico V' Magnel speaker of wx quality
- Wil take un to 11t
G hat will

Americn
s wWith
s 10

.|lu-r~.

R,
wt-u:h( 10

1%-KR,
only $9.9

50 WATT 12" SUPER HEAVY DUTY P.M. $14.95

Model A-S0. 127 5U Wall super heavy iy prrimanent magnet
1 atiel mae piece molded

lnclmlc postage, Ibs, A for

0 er. Has 119” B ohm reatel voice

supe. Heavy halt inch machined 1, with boll secured 21 w2
Alnico ¥V Magnet. Frame s of he cunslrm-l.tm\ withi mual pot
raver. Finishe snlverg s speaker s the best

value po“ihle lod % Gwe x.. ihree times that of
ordinary speakers, Fspe reCo wipled for all podd o addmsy
stems and hagh quality laine aulin systems, Will handle 95

h) tx with ease el S0 \\’auu m-.-k or short Limggths of 1ime
1ts retail value Is S50 im0 14 by aur I;r ‘¥ m:rclunu-. we arc
sble to offer at you for unlv $14.9 -l ermfuse this

IR A)ur Wil s
Mondat A%

ll||~I iy
MWeishii 15 Ths. he( S 4.95,

eal hnlduc(hul
e s 5.00

OUTPUT TRANSFORMER
HIGH FIDELITY

20—20,000 C.P.5. 6800
SCOOP PRICE piate to

$6.95 EACH

v $20.00 or FBU0U for an puthbul?
quality and  high  hdelily  output
llexhzn [ malrh push-pull

2—B\ or AQL) class
250 e

wnh 107
fowih, winding., compourl
filled i BT and 1 axd
G lba, I you n,ml (he b
e Sysen er This lrunsformer. Re-
BIn IHe omnnailv
eyelen, We have tried several high ﬂdoll.\‘
outputs 1 pur lab and find this (0 be the
best value, Even thou *h yuur nnu-l:ﬁer 0nlv
vuts out 10 or 1S \\nllx this 34 t Job
is what vou should have. Connecting mslnw-
Gong are furnising. Stwk :\u. A-403, ahib.
ning weight B Ihs, Net price

100 assoriea 17,

R
AR, 1o 3-¥.15

nd 1 watt insuiated
coded resisturs, low ohm thru 10 megs—

$1.49,

100 watt Teldon  SolderinT Iron—%1.95.

100 1 ssurtedl GOO volt bypasses 001 thru
6.95%

ro0d qunhit
General Electric al c.—$295.95.
GENERAL ELECTRIC 95
VARIABLE RELUCTANCE .
CARTRI
Another  Mefiee Genuine General

GE

Scop.
Electric Varnable Reluctance Cartridiee RPX-
OI0 with permanest sapphire needle  for
slandard 7R RPM reconi~, Made o retail for
87.95. McGec llﬂon- this to w_ for only
52.95. G, RIPX-010 Carlride: with kit to
build a ﬂ\(“l Pn- mwlnm-r and wiring in-

structinhs for $5.
$19.95

101

CAPE HART
2-POST AUTOMATIC RECORD

Capehart Twin Post
Automatic Changer,

v o
|0" 7H RPM roeeirds
auton H all)‘. Tlih
wlmrl 14»(70 00 r'u-
I Has  Capehart
True 1 imbr
parent cartrhilige with
nm wain

arm lurnisrmd liron
nd - stamlard (-ryu.n ('.lr'lrnl
s Niirnish all ty

CURVELENIER
HIGH FIDELITY CONES.

Deniszned
noUnd.
These |
ancld |I-r|

ket tatul
Kh o fulelity cut
1~ This reinfore
| speaker efieler
All modely- h.u

S omagnets, e

" M 12 Watt,
12 Walt.

e i
1 CPS, $4,9%,
\\'uw mn;-v 87 I'M

Ta
Model 12L-1 Wil range 1 D weight 7 1.,

"WIDE RANGE SPEAKER LINE"
6-8-12 INCH SIZES.

tflemand_ for liner reprofuc
iffered for the firsg 1
¥

1™~ |l|l|l1(‘ll‘l“ ® ohim voige conlx,
ardimary

One pere
remnfurcing

19 will sound
weght 4 Lhs., response
weight 3 1hs. respolise

respanse G Lo 12, 00n1 CI'S, §7.93.

XCS

Made  from

HUINE  Garod

COMPLETE AMPLIFIER KITS $6.95 UP

A oo

5 WATT KIT 8 WATT KIT
TM-4 $56.95 TM-8 $8.95 TM-12
Kit Model TM-4. 5 Walt Amphifier Kit. Ldeal
for b structy Has feitures

gan il jidl

12 WATT KIT

Kit Model TM-12,

ent paris re
I':ul(m fro|

wontral

put mives q vanable Reluet:
ohm Vaoijee . WVa control _and L anable ‘tlu:- anee
fader contral, FRemly <h T naLqhesRslunmRCiccRiun
makes Cuatity A 116 e e L 8-TUBE AC
Flanie. tone coniral. Aot d
St TR, SR 10 Lhs. Net 810,98, CP dtal ; 2-BAND
§ o oD i -
e and WLty deek sia el T4 X i gy 5 ] KIT
= R aplitier with i Power ns-

Kit Model TM-8. B Wall mmplifior Kit for ] P RS ..l . $16.95

record

utinty  mee,
.\1.'|Irhe1l compment  parts. Readv  punched
ru e

playing OF PRIy,

chassis, ple ne cantral controt

fades from m-l«- 10 phos lnpm ympenn.

tion for Varalg: 1 "ok up. T
Oul| nl malclies 8 ohin Vol 1ml ThoMl 1ingra,
Por Transformer, meltdes tubes, | 80 *-}: "L

Pust pull GAGS. two
Mol TM-®,

Il!l'.ll\l sanid prbestor,

nlm rectifier.  Kit Is“lls \lrulol

$10.95 TM™-20
12 Wate Ampl-nur l\'n
Jdeal for a high quality reconl player
1. System or recording amelifier. Malel |n».|

res|
TM-2lI.

Visit
het eireud
sl
il

| @ ‘aoa’
(<= -D
20 WATT KIT

$15,95

Lo .n\-l lllM\
Mm let T
Mike

W 1
$6 954 Crys
exten

Complcte Personal Portable Radia Kit Model
‘ .

i sllm- nllu m 1.
e fnimg,
m i

mmpdete kit te l-nlltl
ted Wt

1 photas,
1 rothey
Shupsping welght
Wireid aml tested

l| (lol-k bl '|Ill1

KIT MODEL X-45 KIT MODEL DE-6X KIT MODEL TF-6C KIT MODEL TF-4
$14.95 §6.95 L3 $6.95

comalcte Radlo Kit Model TF-8C. A inll mize
W 2 G ciliet, Laghiod

- Oll
5 s an
l\ll \!ml( I TF-6C,

[
4, 57 spu

Welgh
fat for u..- S,

Completc Radio Kit Model TF4, A 4 Tuhe
A N Hua \'l':‘. ldeal far the

HALLICRAFTERS S-56
11-TUBE FM/AM CHASSIS
We still b e far lk-ln't-rv i
1L tube AN u el
A reular $1 1,00

$59.50
s

Kit Model 8-AC
tuhe~
to build

radio, We furnish overy pé

DAnEa T
o

ece AR

5. 2-1XT
R PR A-lnch lighted slide rule dlal.

\\;’e”ihl IR ‘l‘ i N:I‘gsggs. (|‘n-n|.-l mike atid
nte v e~k ~tan cxirn T. v scoop sz qs
THEATRE Eprnsworth Telesision -
WIODgA;EJGE i .ulv_tl':u u‘llllll (fimms Live 3
AMP KIT e o
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TV Offers YOU Good Pay, Security and Bright Future

CREI On-the-Job Training Can Give You the Technical Ability to
Step Ahead of Competition and Get the Better Job You Want

ET IN and get ahead in Television! You can make your
own opportunity if you start preparing now. No need to
tell you how fast Television is expanding—or, of the great
number of jobs that are being created. One of industry’s
leaders predicts: I Million Persons in TV within 4 Years!
He estimates 12 Million TV sets by 1953—40 Million by 1958,

If you are now in radio, and wish to get in Television, CREI
offers the very training you need to go after—and get—
a good TV job.

CREI can show you the way with convenient spare-time
study at home that gives you the up-to-date technical back-
ground and understanding you must have for Television.
CREI courses are designed to give you a thorough grounding
in basic principles and take you step-by-step through the
more advanced subjects of TV and its related fields. It must

VETERANS: CREI TRAINING AVAILABLE UNDER
G.l. BILL. FOR MOST VETERANS JULY 25, 1951,
IS THE DEADLINE — ACT NOW!

If you have had professional or amateur radio ex-
berience and want to make more money, let us
prove to you we have the training you need to
aualilfy for a better radio job. To help us answer
intelligently your inquiry—please state briefly wvour
baclground of exzperience, cducation and preseni
position.

Capitol Radio
Engineering Institute

An Accredited Technical Institute Founded in 1927

Dept. 148-A, 16th and Park Road, N. W., Washington 10, D. €,
Branch Offices: New York {7) 170 Broadway * San Froncisco (2]} 760 Morket St.

JUNE, 1949

be remembered that all new electronic developments have
their roots in past techniques. That’s why your own radio
experience is so important and worth while when coupled
with modern CREI training. You will ind CREI basic and
helpful right from the start. You will learn abhout and under-
stand such subjects as: Optics, Pulse Techniques, Deflection
Circutis: RF, IF, AF and Video Amplifiers; FM; Receiving
Antennas; Power Supplies; Cathode Ray, Iconoscope, Image
Orthicon and Projection Tubes; UHF Techniques, Television
Test Equipment, etc.

Don’t wait another day. Television won’t wait for you.
In all our 22 years of association with prafessional radiomen
we know that the man who acts prompily is the man who
succeeds. The facts about CREI, our courses. and what we
can do for you, are described in our 32-page booklet. It is
well worth reading. Send for it now.

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE

16th & Park Road, N. W., Dept. 145-&, Washington 10, D. C.

Gentlemen: Please send your free booklet. "Your Future in the
New World of Eleetronics,” together with full details of your
home-study training. 1 am attaching a brief resume of my
experience, education and Dbresent position.

Check field of greatest interest:

{1 PRACTICAL TELEVISION ENGINEERING
PRACTICAL RADID ENGINEERING I TELEVISION, FM & ADYANCED AM

[] AERONAUTICAL RADIO ENGINEER- SERVICING

ING I ADVANCED ELECTRONICS COMMU-
[T BROADCAST RADIO ENGINEERING NICATIONS

(AM, FM, TV) ] RADIQ-ELECTRONICS IN INDUSTRY
NAME. e p—
STREET... S S —
CITY ZONE ___ STATE.
710 AM ENTITLED TO TRAINING UNDER 6. i BILL.
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HOWARD W. SAMS zrecents

the authoritative new hook
¢y OLIVER READ csior, RADIO & teevision NEWS

“The Recording and Reproduction of SOUND”

The first complete reference book that gives
the right answers on all phases of Sound

Absolutely Invaluable References

A PARTIAL LIST OF CONTENTS:
Behavior of Sound Waves—History of Sound.
Basic Recording Methods: Film, Disc, Wire, Tape,

etc. Magnetic and Crystal cutters. Magnetic
recording methods on wire, tape and coated
materials. Magnetic tape recorders.

Microphones—Types and applications.

Pickups—Types and applications. Phono pickup
tracking error.

Stylii—Selection ond use.

Microgroove and LP records.

The Decibel simplified.

Loudspeakers and enclosures. Dividing net-
works.

Amplifiers—complete analysis of types ond
applications. Dynamic noise suppression.

Now you can own the book thousands have asked for—the book
they got a taste of in the representative chapters which ran in
RADIO & TELEVISION NEwS during 1948. Now brought up to
the minute—complete—the one-volume answer to the great de-
mand for a reliable, understandable, full discussion of the theory
and methods used in the recording and reproduction of Sound.
Absolutely essential to everyone interested in any or all phases
of Sound—for a complete, unbiased explanation that gives you
a thorough understanding of the entire subject.

Have the Answers to Questions Like These

Do you know how to select the proper recorder for your
purposes? Do you know how to get the most out of your
recorder? Can you select the proper amplifier for a
given application? Want to know how to test amplifier
performance? Which to use—crystal or magnetic pick-
up? Do you know how to utilize inverse feedback, ex-
panders and compressors? The answers to these and
hundreds of other vital questions are given authori-
tatively by Oliver Read. His easy-to-understand treat-
ment takes the mystery out of the subject; his facts are
based largely on actual laboratory experience. No other
single volume brings you this vast wealth of reliable
information. This book belongs in your library!

PUBLICATION DATE: MAY 15

Tone controls, equalizers, and attenuators. r ¢
Performance and testing of amplifiers. HOWARD W. SAMS & CO., INC. fi"S{ zge
PLUS HUNDREDS OF OTHER SUBJECTS — I 955 N. Rural St., Indianapolis 1, Ind. pllrc/,asGro
A "MUST” FOR EVERYONE INTERESTED IN THE 1 O zend :‘;e O“Ve"f geﬂd: "';e;o"dinsl and ! 1
1 eproduction of Sound.” per copy.
RECORDING AND REPRODUCTION OF SOUND! | O] Check Enclosed [ Ship C.0.D. n I
304 PAGES $ 00 I I
180 ILLUSTRATIONS ONLY 5 NGME . e e e e
6 x 9", CLOTH BINDING . | I
D oAddress. . ..o ]
HOWARD W. SAMS & CO., INC. |
i e e e B § S 5 B Zone....State............. 1

INDIANAPOLIS 1, INDIANA

A e ——

RADIO-ELECTRONICS for
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MODERN
CHICAGO
LABORATORIES

Train quictkly, vsing a wide
varigety of cemmerciol equip-
ment. D. T. I's new labora-
tories are ormong the finest of
their kind. Ample instructors
. every major troining ad-
vanlage. Write for details!

EMPLOYMENT
SERVICE

When you complete your
training, ouwr effective Em-
ployment Service is available
to you without extro cosi—a
grand aid o help you get
started.

YOU ALSO

D. 1. 1., olene, includes the
use of one of todoy’s most
effective fraining alds

MOVIES . . . to help you learn
important fundamentals
faster, easier, at home. What
an advantage to see electrons
on the march, and other -
fastinating "hidden ac-
tian’' — a remarkable
home training advan-
tage that speeds your
progress.

CHICAGO 14, ILLINOIS

Affiliated with the DeVry Corporation, City

Builders of Electronic and Movie Equipment.

JUNE, 1949

6.TUBE RADIO

OUR GREATEST
OFFER IN 17 YEARS!

Here is your big opportunity to get started toward
FASCINATING WORK ... GOOD MONEY ...a
THRILLING FUTURE! Mail the coupon today. See
how YOU may prepare to tie in your future with a
field that includes one of America’s fastest-growing
new industries—Television. You'll find out, too,
about the many other thrilling opportunities in FM
Radio . .. Aviation and Broadcast Radio . .. 2-Way
Taxi, Truck and Police Radio . . . Industrial Elec-
tronics . . . even the chance to start your own profit-
able Television-Radio Sales and Service business.
And to top it all, you'll see that you don't need to
know a thing about this subject at present—that
NOW you can get the very training and starting help
vou need by means of our GREATEST OFFER IN
17 YEARS.

Send for FREE Information

See HOW —in your own home—DeForest’s Train-
ing, Inc., now brings you one of today's most com-
plete combinations of major home training aids.
You (1) Learn-by-Reading from well-illustrated
lessons. (2) You Learn-by-Seeing from D.T.L's
exclusive instructive Home Movies. And (3), you
set up your own HOME LABORATORY where you
Learn-by-Doing from 16 shipmenes of Radio-Elec:
tronic parts which you use and KEEP (o work over
300 instructive . . . fascinating projects. This in-
cludes building the valuable 6 tube “Superhet”
RADIO and the commercial-type OSCILLO-
SCOPE, R-F SIGNAL GENERATOR. and Jewel-
Bearing MULTIMETER, pictured at the right.

You may use this test equipment to help you earn
real money—both in your spare time and
later when working full time in the field.
Get complete facs. Mail coupon today!

_/OPPORTUNITY COUPON'

www.americanradiohistorv.com

DeForest's Training, Inc.
2533 N. Ashland Ave., Dept. RC-Fé MA'
Chicago 14, lllineis

Withowt abligation, send me complete facts shawing hew | mov moke
my start in Televislan-Radio-Electronics.

DeFOREST'S TRAINING, INC. [

SN o o rews yetomese o o pRatale o o farekeTe C APL i eees

................. Zone......510te.

YOU BUILD and KEEP
THIS EQUIPMENT TO
WORK OVER 300
HOME EXPERIMENTS

1
s

0sClILLOSCOo

R-F SIGNAL
GENERATOR

S MULTI-METER

L TODAY

Age

—
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Jobbers: Write for Information
' |

NEW
TELEKITS
10-B $88.99
1-B $59.50

Sparkling new Telekit 10-B has 52.inch screen,
Brond new <ompact lay-out has video tube
mounted an chassis. Big illustraled easy-to-follow
instruction book guides yau step by step through
easy ossembly. No special knowledge of television
is required. A1l you need is o soldering iron
pliers, and screw driver. Telekit 10-B, $BB.99.
Tube kit, including 10BP4 gnd all other tubes,
$59.30. 10-8 Telekit cabinet $24.50, Telekit
Guarantee includes free foctory service.

Write for cataleg listing 10-B and 7-B Telekits
New 7.B Telekil far 7-inch tube, $59.50. Tube
kit, including 7JP4, $42.0B. 7.8 cabinet, $24.50

Note simple clean lay-out for easy assembly of
new Telekit 10-B. Feotures 2 sound | F_ stages,
a new pre-built, pre-aligned tuner that includes a
stage of R. F. far distance reception. Easy-to-od-
just herizontal tock circuits. Beautiful new model
cabinets for 7-B and 10-B ore heavily constructed
of hond rubbed walnut.

13
CHANNEL
TUNER
$19.95

NEW 13 CHANNEL TUNER is o smoll compact
unit with stoge of R.F. Made to <onform with
Telekit or any other TV set having videa I.F. of
25.75 Mc. Complete with tubes, pre.wired, pre
oligned; only three connections to moke. See your
jobber, or write to us for informatien. Your cost,
$19.95.

Write for cotatog of Telekit ontennos, boosters,
television kits, tuners, television ports ond tubes.

l

ELECTRO -TECHNICAL INDUSTRIES

DATH EROAD STREET PHILADELPHIA T, PA

TELEVISION [N BARS may not be as
common in the future as it is now, ac-
cording to New Jersey tavern keepers.
Some Jersey bars are removing their
sets as a bad investment. The tavern
owners report that many drinkers like
a quieter atmosphere, that fewer drinks
are bought while programs are on, and
that some customers leave immediately
after their favorite programs. In addi-
tion, non-paying “customers” keep
drinkers from the bar and patrons
argue over which program to wateh. As
graphic proof of the trend, many tav-
ern ads appearing in lecal newspapers
say “No Television.”

MOVIES AND TELEVISION are so
closely allied, in the opinion of mem-
bers of the Society of Motion Picture
Engineers, that a proposal was made
last month to change the name of the
organization to Society of Motion Pic-
ture and Television Engineers.

SCIENCE WRITERS were invited last
month to try for the $1,000 AAAS-
George Westinghouse Science Writing
award offered by the American Associa-
tion for the Advancement of Science.
The award will be presented on Sep-
tember 28th to the writer who has writ-
ten the best article explaining a scien-
tific subject to the American public.
Stories entered must have been pub-
lished between August, 1948, and Sep-
tember, 1949. Information and entry
blanks can be obtained by writing to
the Chairman, Managing Committee,
AAAS-George Westinghouse Science
Writing Awards, 1515 Massachusetts
Ave., N.W., Washington 5, D. C.

KINESCOPE RECORDINGS made
by NBC total more footage on an an-
nual basis than all the films put out by
the Hellywood metion picture pro-
ducers, Carleton D. Smith, director of
NBC television operations, revealed last
month. Total output by the major pic-
ture producers was 369 features or
550 hours in 1948. NBC, he said, is
producing almost 700 hours a year. An
average of 223 prints a week are
shipped by the netwerk to stations
throughout the country.

VHF TV CHANNELS will remain in
use to serve audiences in large cities,
Dr. Allen B. Du Mont predicted last
month. Even after the u.h.f. bands are
utilized, the present 12 channels will
remain in use, avoiding obsolescence of
present sets. The new frequencies will
certainly be allotted in areas not now
covered by standard-frequency televi-
sion transmitters. He pointed out that
sufficient power cannot now be gener-
ated in the 500-900-mc region for large-
area coverage.

MOVIES, RADIO, AND VIDEO will
be combined in a new home-entertain-
ment instrument soon to go into pro-
duction, Fred C. Forney, inventor of
the unit, announced last month. Called
Tel-a-see, the single cabinet will contain
radio and television chassis plus a film
projector which will hold enough fire-
proof film for a two-hour showing.

www americanradiohistorv com

The Radio Month———

AUSTRALIAN TELEVISION may be
a reality within the next three years.
Postmaster - General Senator Donald
Cameron announced last month that
Australia is planning a national TV
service to include the most modern fa-
cilities available. The Government re-
gards video as important to defense
and training of the armed forces as well
as for broadecasting. The first station
will be erected in Sydney at an esti-
mated cost of $1,280,000.

TRANSIT RADIO, which arranges
for FM programs to be heard in buses
and street cars, is now in operation in
14 cities and one suburb: Covington,
Cincinnati, St. Louis, Wilkes-Barre,
Houston, Topeka, Allentown, Pa., Hunt-
ington, W. Va., Tacema, Wash., Evans-
ville, Ill., Kansas City, Mo., Des Moines,
Washington, Worcester, Mass., and
Bradbury Heights, Md.

MAGNETIC RECORDING is able to
produce movie sound tracks of excel-
lent quality, John G. Frayne and Hal-
ley Wolfe told the Society of Motion
Picture Engineers at their recent con-
vention. An experimental recorder was
made by revising a standard Western
Electric machine intended for optical
recording. Sound tracks made at the
standard speed (18 inches per second)
had excellent frequency respense char-
acteristics and were practically free
from flutter.

A standard theater-type sound repro-
ducer, modified to operate with either
optical or magnetic sound tracks,
showed “an excellence of quality unsur-
passed in any previously known record-
ing system.” The complete absence of
background noise is possibly the most
striking feature of the system, and
“lends an air of reality te the repro-
duced sound that makes it indistin-
guishable from direct monitoring of the
original pickup.”

BOOSTER TRANSMITTERS may be
used eventually by television stations to
provide coverage of nearby small towns
and fringe areas. This was revealed
last month by Mark Woods, president
of the American Broadcasting Com-
pany. Paper work to iron out the prob-
lems of such installations has been
going on for some time, Mr. Woods said,
but a policy decision will be required
from the FCC before work is begun.

CITIZENS RADIO SERVICE is re-
moved from experimental status as of
June 1 and regular licenses will be
issued. Under FCC rules, any U. S. cit-
izen who is 18 years of age or older may
obtain a license for the 460-470-mc
band without technical knowledge. Only
FCC-approved-type equipment may be
used, that is, transceivers purchased
from manufacturers whose models have
been tested and approved by the FCC.

TV IN CARS OR TRAINS will be
forbidden under penalty of $1,000 fine
in Connecticut if a bill introduced in the
state legislature by Rep. Louis A, Le-
maire, Jr., is passed.

RADIO-ELECTRONICS for
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BALLOON is used by RCA engi-
neers to determine the best placement
for television transmitting antennas, it
was reported last month, It carries a
high-peak-power pulse transmitter and
is raised to the height of the projected
tower by means of a windlass. Recep-
tion at a number of points in the serv-
ive area is evaluated with a mobile unit
consisting of a receiver, signal gen-
erator, scope, and cxtension mast with
dipole.

FEDERAL TRADE COMMISSION

last month reported that nearly all
radio manufacturers are now telling the
public the truth about the number of
tuhes in receivers. Under a rule laid
down in 1934 it is an unfair trade prac-
tice for a manufacturer to pad the tube
count by including dummy or fake tubes
or those which perform no useful func-
tion. In 1947 a Commission interpreta-
tion included rectifiers among tubes
which should not be included in the
count. Closing a two-vear investigation
of the industry, the FTC said, “Virtual-
ly the entire industry . . . has not only
pledged compliance with the vule but
has furnished procf of compliance.”

RADIO RANKS FIRST on the list of
leisure activities, according to an an-
nouncement in Fortune last month of
the results of a rationwide poll con-
ducted by Dr. Elmo Roper. Asked to
indicate which of a list of leisure-time
activities was their favorite, 519 of
those polled designated radio listening.
Ranking second, but far behind, was
spectator sports (26%)}, followed by
visiting and sports participation (23%
each), and card playing and movie-
going (20% each).

TELEVISION jobs will number 950,000
in 1953, predicted Dr. Allen B. Du Mont
last month. TV will have become a $7
billion industry by then, Dr. Du Mont
thinks, and nearly a million people will
he employed in technical {manufactur-
ing. servicing, and station-operation)
positions and in program production.

JUNE, 1949

“The Radio Month

TV ANTENNAS were officially noted
last month by the ecity of Rochester,
N. Y.. which adopted an amendment to
the municipal code relating to roof
structures. The amendment provides
that television antenna structures not
over 16 feet in height may be crected
on the roof of a building without a
building permit as long as the antenna
is set back from any edge of the build-
ing which comes within 16 feet of the
lot line by an amount at least equal to
the antenna’s height. To comply with
the regulations, antennas must be solid-
ly built, rigidly mounted, fireproof, and
must be correctly grounded.

PULSE CODE MODULATION has

been successfuly applied to television,
W. M. Goodall of Bell Telephone Lab-
oratories reported to the IRE last
month. First demonstrated by Bell two
years ago as a means for transmitting
multiplex telephone signals, a telephone
sampling rate of 8,000 times per second
had to be raised to 10,000,000 times per
second for television, Output of TV
pulses is 50,000,000 per second (five
channels).

With PCM, poor signals become, in
effect, good ones, At repeater stations,
the equipment does not pass along the
signals it receives hut new. entirely
noise- and distortion-free ones which
are exact representations of the original.

A great deal of additional study is
necessary before PCM can become a
commercial reality.

CANADIAN TELEVISION should be-
gin in 1950, according to a report last
month by the Toronte Star. Progress
has been made by the Canadian Broad-
casting Corporation in discussions with
commercial groups, and technieal deci-
sions are expected shortly.

NEW GUN developed by the armed
forces for anti-aircraft and anti-tank
use will net fire on a friendly tank or
plane but only on an enemy. Electronic
controls identify the target, according
to a statement last month by Leighton
H. Peebles, electronics production chief
for the National Security Resources
Board.

Though no details on the new “sky-
sweeper,” as the weapon is called, were
released its controls are presumably
actuated by automatic responses to
radar challenges, possibly in much the
same way as [FF was used during the
last war. The new device thus apparent-
ly eliminates the human factor (plane
crews sometimes forgot to turn on the
IFF equipment).

Peebles said that the new gun could
he sighted and the trigger pulled all
day—but it would fire only when enemy
planes and tanks are targets.

TELEVISION NETWORK cities will
increase by 13 in 1949, AT & T’'s Leng
Lines Department announced last
month. By the end of the vear there will
be about 8,200 channel miles (number
of miles times number of channels in
each cable or relay), extending 2,850
actual miles and linking 27 cities.
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ELIMINATORS
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ATR SR

for DEMONSTRATING AND
TESTING AUTO RADIOS

New Models . . . Designed for testing
D. C. Electrical Apparatus on Regular
A. C. Lines. Equipped with Full-Wave
Dry Disc Type Rectifier, Assuring Noise-
less, Interference-Free Operation and
Extreme Long Life and Reliability,

4273?2#2#2#74

NEW
VIDRATOR
GUIDE
sage

AUTO RADIO VIBRATORS

A Complete Line of Vibrators |
Designed for Use in Standard Vibrator-Oper-
ated Auto Radic Receivers. Built with Pre«
eision Construction, festuring Ceramic Stack
Specers for Longer Lasting Life.

¥ NEW DESIGNS
¥~ NEW MODELS p» NEW LITERATURE

hmry Eimnarer, BC-AC Invertens,
uto Radio Vibretors

.
Ruoio Co.
Ir A
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PDeatures

1. Mcasures cach element individually. 5. Checks every tube element.

2. Has gear driven roller charr. 6. Uses latese type lever switches.

3. Has lever switching for speed. 7. Uses beauriful shaterproof full view meter.
4. Complete range of filament voltages. 8. Large size 11"x14"x4"” complere.

Check the features and you will realize that this Heathkic has all the features you want.
Speed — simplicity — beauty — protection against obsolescence. The most modecn
type of rester — measures each clement — beauriful Bad-Good scale, high quality
meter — the best of parts — rugged oversize 110V, 60 cycle power transformer —
finest of Mallory switches — Centralab controls — quality wood cabinet — complete
set of sockets for all type tubes including blank spare for future types — fast action gear
driven roller chart uses brass gears to quickly locate and ser up any type tube. Simplified
switching cuts necessary time to minimum and saves valuable service time. Short and
open element check. No matter what arrangement of tube clements, the Heachkit
flexible switching arrangement casily handles ic. Order your Heathkit Tube Checker
today. See for vourself that Heath again saves you 34 and yer retains all the quality —
this tube checker will pay for itself 1n a few weeks — bester build it now.

Complete with dewil instructions — all parts — cabinet — roller chart — ready
10 wire up and operate.

Vew Heathtcr™ TELEVISION ALIGNMENT
GENERATOR KIT

Everything you want in a television alignment gencrator. A wide band sweep generator
covering all FM and TV frequencies — a marker indicator — AM modulation for RF
alignment — variable calibrated sweep width 0.30 Mc. — mechanical driven inductive
sweep, Husky 110 V. 60 cycle power wansformer operated — step type output acrenuator
with 10,000 10 1 range — high output on all ranges — band switching for each range —
vernier driven main calibrated dial wich over 45 inches of -calibrations — vernier driven
<alibrated indicator markes tuning. Large grey crackle cabinet 16-1/8” x 10-5/8" x 7-3/16".
Phasc control for single trace adjustment. Uses four high frequency triodes plus SY3 rectifier
= split stator tuning condensers for greater efficiency and accuracy ac high frequencics —
this Heathkic is complete and adequate for every alignment need and is supplied with
every part — cabinet — calibrated pancl — all coils and condensers wound, calibrated
and adjusted. Tubes, transformer, test leads — every part with instfuction manual for

assembly and use. Actually three instruments in one — $ so
3 ’ [ J

TV sweep generator — TV AM generator and TV marker

indicator. Also covers FM band.
Hew Heathibet
FM TUNER KIT

Feathkct
ND SQUARE WAVE
= 1 50
3§ $147s $7!a9,£.°

SINE A
AUDIO GENERATOR KIT
}
CABINET

EXTRA

ELSE TO BUY \ ==

ELSE TO BUY

Peatunes

® Bridge type circuit @ Power factor scale
® Magic eye indicatar ® Measures resistonce
® 110 V transformer @ Meoasures leakage
operated ® Checks paper-mica-
® All scoles on panel selectrolytics
Checks all types of condensers, paper-mica-
clectrolytic-ceramic over a range of 00001 MFD
o 1000 MFD. All on readable scales that are
read direct from the panei. NO CHARTS OR

A truly fine FM Tuner with the coils ready
wound, all alignment completed — all chat
is necessary is wiring and it's ready to play
— uses super regenérative circuic — 110 V.
G0 cycle transformer operated — two gang
wning condenser — slide rule calibrated
dial — two tubes — complere instructions
including pictorial enable even beginners
to build successfully.

The circuit uses twin triode and is ex-

Experimenters and servicemen working with a
square wave for the first time invariably wonder
why it was noc introduced before. The charac-
teristics of an amplifier can be determined in
seconds compared to several hours of tedious
plotting using older methods. Stage by stage,
amplificr testing is as easy as signal tracing.
The low distortion (less thar: 7} and linear
output ( + one db.) make chis heathkit equal

or superivr to factory built equipment selling for (remelg powerful — pulls in_stations far MULTIPLIERS NE(.‘ESSARY. A condenser
three or four times its price. The circuit is the beyond normal expectations. Shipping Wt checker anyone can read without a college
popular RC tuning circuit using a four gang 4 pounds, cducation. A leakage test and polarizing volrage
variable condenscr. Three ranges 20-200, 200- Beautiful mahegany cabinet for FM for 20 o 500 voles provided. Measures power
2,000, 2,000-20,000 cycles are provided by Tuner (shown above) extra. $3.75 factor of electrolytics berween 06 and 509

selector switch. Either sine or square waves
instantly available ac slide swiwch. All com-
ponents are of highest quality, cased 110V,
60 cycle power transformer, Mallory F.P. filter
condensers, 3 tubes, calibrated 2 color panel,
grey crackle aluminum cabinet. The detailed
instructions make assembly an interesting and
instructive few hours. Shipping We., 13 Ibs.

RF Crystal Test Probe Kit r“
No. 309. Kit 10 assem-
ble. RF probe extends
VTVM range w0 100
MC. Complete with
IN34 crystal. Shipping
weight, 1 1b... .$6.50

Hew Hearikce TOOL KIT

Now a complete tool
kit to assemble your
Heathkit. Consists of
Krauter diagonal cut-
ters and pointed nose
assembly pliers, Xce-
lite sctewdriver, 6O
Watt 110 V. solder-
ing iron and supply
of solder. Shipping
W, 2 lbs. Complete
| 3 Ra— ... $5.95

110 V. 60 cycle transforiner operated complete
with rectifier and magic eye tubes, cabiner, cali-
brated panel, test leads and all other pars.
Clear dJcrailed instructions for assembly and
use. Why guess at the quality and capacity of
a condenser when you can know for less than a
twenty dollar bill. Shipping Wt., 7 Ibs.

- -+ 10,000 V H.V. Test Probe Kit

No. 310. Extends
range of any 14 meg-
ochm VTVM o 3,000
and 10,000 Volt ranges.
A necessity for tele-
vision. Ship. wt, 1 Ib.

W &
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EQUIPMENT and accessories

Reathbcr 5 0SCILLOSCOPE KIT

ew Heathbct
BATTERY ELIMINATOR KIT -

Now a bench 6 Vole power supply kit
for all auto radio testing. Supplies 5 -
7V4 Volts at 10 Amperes continuous or
15 Amperes intermittent. A well filtered
rugged power supply uses heavy duty
selenium  rectifier, choke input filter
with 4,000 MFD of cleccrolyuic hlter.
0-15 Volt meter indicates output. Out-
put variable in eight steps. Excellent for
demonstrating awo radios. Idesl for
servicing — can be lowered w0 find s 2 2 5 o
sticky vibrators or stepped up to cquiva- (]
lent-of generator overload — easily con- SH)PPING WT. 18 LBS.

structed in less than two hours. Com- % he ELSE TO BUY

plete in every fespect

1949 MODEL

Feathbcl~ VACUUM TUBE
VOLTMETER KIT
Peatunes

New 200 ua Meter.
| 24 Ranges.
1 New Accessory H.V. Probe makes

Heathkit a kilovoltmeter. {Extra)
New Accessory RF Probe extends range
to 100 megacycles. {Extra)

| A new Model V-2 Heathkit VIVM with
new 200 microampere meter, four ad-
ditional ranges — full scale linear ranges
on both AC and DC of 0-3 V., 10V,
30V., 100V., 300V. and 1,000V,
Accessory probe listed elsewhere in ad
extends voltage range to 3,000 and 10,000
vols D.C. New model has greater sen-
sitivity, stability and accuracy — still the
highest quality features — shauerproof
plasti¢ full view meter face — automatic
meter protection, push pull electronic
voltmeter Circuit, lincat scales — db.
scale — ohmmeter measures 1/10 ohm

to | billion ohms with intérnal battery —

so isolated DC test prod for dynamic meas-

urements — 11 megohm Input resistance

® on DC — AC uses electronic rectification

with GHG tube. All these features and

still the amazing price of only $24.50.

Comes complete with cabinet — panel — three tubes — new Mallory
switches — test prods and leads, 16, ceramic divider resistors and all
other parts. Complete instruction manual for assembly and use. Berter
start your laboratory with this precision instrument. Ship. Wt., 8 lbs.

Peatures
from front pane

sweep 15 cycles to 30,000 cycles.
All controls on front panel.

60 cy<le power transformer.
AC test voltage on front panel.

panel.

full gain.

cycles 1o 50 Ke.

® Inputimpedance | Megohm and 50 MMF.
The Heathkit 5" Oscilloscope fulfills every
servicing necd. The husky cased power trans-
former supplies 1100 Volts negative and
350 Volts positive. Tubes supplied are two
6SJ7 amplitiers, 884 sweep generator, two

Instant uri':hin? to plates or amplificr

Sweep generator supplying variable
Cased electrostaticly shielded 110V,

External synchronization post on front
Deflection sensitivity .65 V. per inch

Frequency response + 20% from 50

SY3 rectiters. and 3BP1 CR tube. Grey
crackle aluminum cabinet and beautiful grey

and matoon panel. Chassis especally de-

signed for easy assembly

An oscilloscope provides endless sources
of experimenation in radio, eleceronics,

medicine and scientific research,

Deuiled instructions make assembly fun
and instructive. Shipping Wi, 24 Ibs.

Express only.

53950

ELSE TO BUY

Vew Feathiker SIGNAL TRACER AND

UNIVERSAL TEST SPEAKER KIT

The popular Heathkit signal tracer has now
been combined with 2 universal test speaker
at no increase in price. The same high
quality tracer follows signal from antenna
to speaker — locates intermitcents — de-
fective parts quicker — saves valuable serv-
ice time — gives greater inCome per service
hour. Works equally well on broadcast —
FM or TV receivers. The zest speaker has
assortment of swirching ranges to match
push pull or single output impedance. Also
tests microphones, pickups — PA_ systems
— comes complete — cabinec — 110 V. 60

cycle power (éa r:isforr:;r — tubes, test probe,
all patts an etailed instructions for as-
ELSE TO BUY sembly and use. Shipping Wt., 8 Ibs.

Heathtkcl™
RF SIGNAL
GENERATOR KIT

ELSE TO BUY

Every shop needs a good signal generator. The Heathkit fuliills every
servicing need, fundamentals from 150 Kc. to 30 megacycles with
strong harmontcs over 100 megacycles Covering the new television
and M bands. 110 V. 60 cycle transformer operated power supply.

400 cycle audic available for modulation or audio testing. Uses
GSN7 as RF oscillator and audio amplifier. Complete kit has every
part necessary and detailed blueprints and instructions enable the
huilder to assemble it in a few hours. Large casy to read calibration.
Convenient size 9” x 6” x 434", Shipping Wrt., 415 Ibs,

Heathker ELECTRONIC SWITCH KIT

DOUBLES THE UTILITY OF ANY SCOPE

An_electronic switch used with any
oscilloscope provides two separately
controllable traces on the screen. Each
trace is controlled independenty and
the position of the traces may be
varied. The input and output traces
of an amplificr may be observed one
beside the other or one directly over
the other illustrating perfectly any
change occurring in the amplifier. Dis-
tortion — phase shift and other de-
fects show up instantly, 110 Volt 60
cycle transformer operated. Uses 5
tubes {1 6X5, 2 6SN7's, 2 68]J7’s).
Has individual gain controls, position-
ing control, and coarse and fine sweep-
ing rate controls, The cabinet and
panel match all other Heathkits. Every
part supplied including detailed in-
structions for assembly and use. Ship-
ping W, 11 Ibs.

$34°°

WM 3-TUBE

RADIO KIT -

An tdeal way to learn radio. This kit is complete
ready o assemble, with tubes and all other parts.
Operates from 110 V. AC. Simple, clear detailed
instructions make this a good radio training course.
Covers regular_broadcasts and short wave bands.
Plug-in coils. Regenerative ¢ircuit. Operates loud
speaker. Shipping Wt., 3 Ibs.

AlLL WAVE

7 HS30 Headphones per ser s %100
58 5 214" Permanent Magner Loudspeaker 1.95
® Mahogany Cabinet - 295

——_

JUNE, 1949
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RADIOMEN'S

EADQUARTERS

-~ WOR

QORDER SERVICE

Highest quality telescoping folded dipole
rooftop type antenma with all the features
ususlly expected In such an antenna. Includ
ing use as dipole and reflector, and in ad
dition a mounting  bracket Provided so
that the antenna can be installed in any
window In two minutes or Jess. .Any
slight loss In galn becanse of the reuetion
from rooftop height is more than com.
pensated hy the ability to oriemt the an
tenna Instantly by obening the winduw and
adjusting for maxlmum signal strength,
Mounting bar ean be installed lorizontally
or vertieally In window frume or esen e
rween attic rafters, whicheser ix most eon-
venlent. Your coxt
$8.85. WIith higl
freduency attach
mient  for channel
7 to 13 S11.00.
Either  t¥pe 11,
lTess i dozen lots.

NO ROOFTOP CLIMBING

HERE!

The BUFRAD Mwolel
G188 portable Irderor
antenna adjusts  casily

tu anv channel and any
station  direetion, Tri
ple chenme plated brass
dipoles.  Antique  finished
base with telt pad to ure
vent seralehing  furniture
Can also he readily install
el attached to ceillng with
hage up, 3006 ohm line fur
nizhed.  Your cost  $3.95.
Lots of 12 at $3.50 cach.

The_ famous VEE-D-X LONG RANGE
ANTENNA. Conslstant Pperfect resulls
way beYond whut usually are called frinke
areas. The gdirectional characteristics and
extreme galn from this 4 hay unit provide
the desired answer for those who have
given up hope of satisfactory reception.
An absolute necesslty for reception aver
distances greater than 70 miles. Your
wholesale price—$75.00.

AFTER SEEING OUR ANTENNAS AND

COMPARING, YOU WILL NEVER BUY
ANY OTHER MAKE!

BUFRAD
CAR
RADIO
AN-
TENNAS

All of our
car rudlo an-
tennas  are
made of tri-
ple splated
Admirslty
Brass Tub-
ing. complete

with low logs

shielded an-

tenna leads

and high

quallty fit-

tings,

SIDE COWL

— BR-1. &

sectlons  ex-

tend 1o 64", L

Your price

single units

—~$0.75; in lots of 12-

SKYSCRAPER—BIt-2 has 4 heavy duty

seclions that extend 9%”, This super-ne;lul

must he seen to he fully appreclated. Your

price—single units—3$2.50: in lois of 12

$2.25 ea.

TILT ANGLE—RR-3, may be adiusted 1o

all body contours. 3 seciluns extend to 667,

single unit price—3%1.75; 12 lot price—
1.30 ea.

VERSATILE—BR-4, singlc hole fender or

toh cowl mounting may be adjusted 1o con-

form with all body eontours, 4 section«

extend to 567 Ningle untt nrice—$3.00:
12 lot price—3$2.75 ea.

THE MONARCH—BR-5, single hole, top

cowl mounting, 3 sections extend to 58",

:In;ge unlt price—$2.00; 12 lot price—
I ea.

-$1.50 ea.

OUR PE-109 POWER PLANT
DIRECT CURRENT

This power hlant consists of a gasoline
engine that 1s coubPled to a 2000 watt 3
volt 1" generator. This unit 18 ideal for
use in docations that are not servieed by
commerclal power ar to run any of the sur
plux items that require 24<32v DC o1 aper-
atiom. The prlee ol this power plant testgd
and in good condition is only $79.95 F.O. 1.
Bultalo, or we cat_sulblv In strictly “ax
i~ condition for $58.95 F.0.B. New Yurk
Clty. Theee  latter

exactly as re
in heawvy

mine if the n
dividual  uonits
are new, o)
what the eon U™
dition Is if

used. while the $79. 95 are

¢ Eume

thai we have brought 10 Buttala ter tesiing
atd revair if necessary, We do not rec
kambling the “ay 137 condi

ammsend
tion, wexeept for q tity murchasers. We
can aizo supply a conserter that will sup
ply 110v AC from the above unit or from
any 3¢ D* svurce fur $12.95,

FCC AUTHORIZES RADIO for
PRIVATE SERVICE!!!!

H
(The FCC announced that effective June 1,
any American over 17 vears of age s ellgi
ble for & 6 year station Permit. In the
Chtizens’ haml. no code fest or technical
knowledge are necessary.)

GENERAL ELECTRIC I5 TUBE
TRANSMITTER-RECEIVER SET

Tills hrand mew 15 tube transmliter-re-
cejver was designed for moblle storage bat-
tery powered service. It will operate in the
“CHtlzens'' band where no wmateur license
to transmit 1s necessary. Its a clnch for
any experimenter to connect this unit for
110 VAC operation by following the in-
structions and dlagrams supplied. which
cover humerous applications. ineluding
televislon. For those Intending to use on
car or hoat, a new tlynamotus, exactly as
orlginally suppiled, costs only $15.00. Ijon‘t
f(ail to write for FIREE descriptive bulletin.
:)rd;;aour RT-1248 for only $29.95. or two
or -

Sensational Value In
AC-DC POCKET TESTER
This analyzer, le-luﬂng'

a sensitive repulslon Wype
IIl\elrl‘ housed ih a bake. |
T

==

nlmmenl. field br i l-n{e ]
{)lny ::'“. izing

ment,
cal e AC.
odel anl Ohm-M 1

[Tt

lsumeler AC-Vol

o
DC Mlllllmpere-—o to 50
Full Scale—100,-

5 to
Price, prepaid anywhere in the U
milar DC Meter, lacking the AC operated
ranges of above, $3.50 prepaid.

""SO™ RADAR SET

+$0" RADAR RECEIVER, complete with
9 tubes including Plcture tube. Thls Plan
— ’ositlon—Indicator Oscllloscope has a
self -contalned pack designed 10 tun from
the 110 V. power supply on LST or PT
toats. It Drovides a 5% diameter Picture
adjustable at wlll to an 80, 40. 4 or 2
mile circle with the hoat at the center.
showlng location of land, other ships. or
any ohstruction, so, that narigatlon can be
carried out in plich darkness or dlensest
tog witlh as much safetv as in brightest
sunlight. Your cost $39.95.

ACRO
A TELEVISION
| CHASSIS
| CRADLE

Pays for Itself in a week—Saves and
eiiminates broken tuhes. coils. dlal knohs.
etc. Cadmium piated steel. Finger-tip con
trol. A necessity for Television Nervice.
Your Cost ..

All sales final and no returns unless otherwise specified in ad of item. Right

FFALO RADIO SUPP

219-211

SAVE HOURS OF HARD WORK
I'o the job In minutes with a BUFRAD
Socket Mele I'unch. Cut clean  accurate
holes for sockets. hiuks. connectors, et
Cutting holes in radio chassls 1+ as simble
as cutting hotter with a hot knife with a

BUFRAD punch. Just Insert the bunch in
a2 %" hole and tum with an  ornknard
wrench. In a minute or less you can ¢
plete a joh which often takes an honr with
the old “drilling, nid filing”
methad, With BUFR

punches you can mdake 12

difterent <izes of obenings

from %" to 2%" dam
SR

o L 25 “g'{oy BurRAD
17, 1-1/16%, 107, 15 3 1A
13 167, |’. res 52 42

b 116~ Kl?l' $3.

"‘." size—$5.95

Takes All Three

EIG BARGAINS
I, SENSATIONAL. FASCINATING.
MYSTERIOUS SELSYNS. Liraml new

Nelsdns made by G. E. Camb Tau w
1e connected t e,
her  work  per il

R
N(ll) on oy e
Any rotatlon of the

shaft of one S el
and all otirers connected o it will rotate
exactly as mahy degrees in the same di-

rection. followiug unereingly as if the unns
were connected together hy shafting instead
of wire. This Is true whether You twist
the shaft of the master ynit a fraction of
a revolution or many revglutions. Useful
for indicating direction ot weather svanes,
rotatlng directlonal or control-
ting innumerable ope lrom & alis-
tunce.  Comblete with dlugram and  in-
structions. I'er Matched palr $4.95,

2. ALUMINUM GEAR BOX 18xux7 that
contuing two powerful electric motors and
two matehed gZear tralns, 82 gears In all
var¥lng in size from !¢ to 4 inches in d}-
ameter. Thls unit is readlly converted ta
rotate a beam antenna or an¥ other similac

use

3. HOME WORKSHOP AT ‘BARGAIN
PRICE. Accurute and precise 2 spred
fuaranteed hobhy lathe. the essentlal ma-
chine for the home workshop. Stupdy
enough for light nroduction work or fae-
tory standby service, Supplied with 567 of
belting for connecting to any avallahle
clectric motor or power take-nff. Also in-
cluded in this unbelievable offer are such
accessories ag 4 %" drill chuck with =pe-
clally hardened tool steel Jaws. a 4° electrlc
furnace high speed grinding wheel. a coi-
ton buffing wheel and a lnn.e supply af
buffing compound. and a steel  wire
scratch hrush. Your cost $6.00. Sole ex-
port agent. Distributer inquiries invited.

COMPRESSED AIR
INSTANTLY
ANYWHERE

Portable Air Compres- |
sor and storage tan
Rugkgedly bullt of hest |
materlals 1l
time lubricated ball-
bearing on connecting
rod and il imDreg-
nated main bearing on
shaft. Unusual design
forever elimlnates valve
trouble, the moal rom-
mon fault in a‘Ir com-

larger
nFéssors powered Y heavier motors. Will
deliver approximately 3500 cu, inches of
oir r minute at maintained pressure of
3 bs.. of will inflate a 90 Ib. truck tire
in less than one mlnuu‘ Comes mmvlole
with 100 )b, w-uz-. althe zn Anger-tip ad-
juuum-n low: ulm! ol utput BUTe
e, whk‘h win -nlom-llrl ¥
mnlnulned. works from any 14
motor, Useful for spraying paints or
quers, disinfectants, |nsecticides.
Ing or brazing with natural zln
tires. etc. ce $14.50 stag;
anywhere in the U. §. Efic ent. rnmplelelv
gun_ ¢om-
tened hose
int con-

C.0.D. orders

SENSATIONAL
CAR RADIO BARGAIN

Nationally advertlsed hrand 1949 car radlo
that will fit practically any car. We ean't
advertise the hrand name heciuse we are
selllng them below regular list price. but
they are sure fire hits becanse of thelr ot

«anding performance. Plenty of eye ap-
peal plus & host of other featurcs that other
car radlos do not offer: 8 3 ganZ condenser
for razor sharp selectly

Ity. an R.F. stage for
extreme sensltivity, su-
perhet elrcuit  AV.C,

tn eliminate fading, and

4% spcaker for gond
tnne quallty at any vol-
ume. Your cost $27.95.

G-E NESEE

THE
BUFRAD SECTIONAL TOWER

This latest addition tu the famous line of
RUFILADL antenna products makes ub to 3
handred foot tower lrom any desired num
her of ten foot sections of extremely strong
welied  construction.  The  sections  are
siipped  agsemibled andd painted. so that

erecthon ix a matter of minotes rather than
hours.

Aovembly is @ one man job. and s
plished By climbing  up  the com
fd pmtion of the tower with the next
I, noto be installed. iland and

Tootiwalds nrevhled to make the work
sate und 3 top of tower pro
vides bes rotating, amnd pre-
wents w s, Useful

aml
in akdition |In' towet will provide satlsfa
tany TV reseption wheee nllu-mlu it would
e impossiide, Ldeai

for  snplarbing peerma
nent or bpotary pow
er lines, wind  genea
tors,  stadium  publ =1
Address kers o1 —

potllghts lor gas sta
tHons  or lmrkuu. ot -
LA T eetiune

sl a tati
{

—
L}
]
ol
tal 20 foer
. e [ ?

L2

the entire
tower except for  the
top. are each 10 feet [
long and cest b $12.75

nake

apicee. Thove who wish

a mast base wlll be '

uhle to oltain one ot

shown abover. for onh

$6.00. Tiwc base Is

pecially  useful  when e

etecting the tower on a

slubiug roat. —-
MICROPHONES
super Speeial -
est quality all clionie
Imllct slmm-d CRY s
TAL KE of top
Highe nallnnul]v
known  beand - $5.85.

DYNAMIUC
MIKE -$7.95. MIKHE
Jr.—60c, I'['SI-TO
TALK MIKE with
switch on  handle—
98:. LAPEL MIKES
- ASpectlty  wiether
t;arhon or  maknetic
€.

Rullet

SUPER SPECIAL
FAIRCHILD bownbslght POWER UNITS.
Our quatitity of these i3 too limited to
justify the spaece required by a phioto. hut
each unlt s brand new. containg 9 tubes
which slone have 8 tatai value of $15.00; &
electric motors or geperators, 6 of which sre
of the permanent magnet field t¥pe; relays;
and 20 valuable precision resistors plus &
multitude of the ordinary kind. in addition
to many condensers and Detentlometers.
All for only $14.95. We will ship but one
io 4 customer while our small quantity
asts.

6.95 TAKES ALL THREE

B1G BARGAINS .
1. AUDIO AMPLIFIER -~ Brand new,
push-pull oytpui trivde amplifers having
2 of the vuluable and scarce ouncer type
audlo transformers that sell for over $10.00
upiece. Neat alumlnum case, fully _en-
closed (largest Jimension 6 inches). Per-
fect for intercom systems. phono smpli-
flers, mike amplifier, or signal tracer am-
rllﬂer tor testing radlo zets. A sensatlonal
argaln at only .$3.40 each
2. BANDSWITCHING TUNING TURRET
made hy \Western Electric. Covers 4 bands
ahove 100 Me, All cobls wound with =14
sliver-plated wire. Complete with tuning
condensers and powerful electric driving
motor. 1Hakram Ihchuled. ONE OF OUR
MOST TERRI¥FIC VALUES—ONLY $2.95.
3. The dual meter—One 50 uA and one 200
ud movement in the same case. This meter
is lideally suited for use =8 @ comblnatlan
moditation Dercentage and carrier shift
indicator. If deslred the movements may
be removed from the case and used sep-

arately. All meters are In perfect operat-
ing condition, hut a few have cracked
ghlasses.

Thiz -uhcr value costs enly $1.95.

AMAZING PORTABLE RADIO

The Year's hatiest sensation. Powerful sub-
ethet  in Dbeautiful maroon crackle flnish
caxe with bullt-in Rleaming chTome tele-
scople whinh antenna. Exactly llke a car
radlo exeept works off sell-contained stand-
anl portable radio batteries. easily obtain
able  an¥where, Theft-proof mounting
bracket attached by anyone to a hike or
motoreyele In 3 minutes. Teadlly installed

en any vehiele from a wheelharrow to a
witeh’s  broom. Tadio removable [from
mounting hracket Instantly by means of a

special key provided. so that 11 ¢an be ear-
ried anvwhere for use as a portable if de-
sited. Welght 5 ths, Your cost with bat-
teries--$24.95: without batterles—-$22.50.

reserved to change prices and specifications at any time. Cable address BUFRAD

5t..

Dept.RE- 3, BUFF
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NOW! T.A.C. AGAIN SCOOPS THE INDUSTRY!

1

TELEVISION

ASSENBLY O

DIRECT VIEW AND
PROJECTION

T.A.C. “CHAMPION”
1214,”-TUBE DIRECT VIEW

BIG 8! Square Inch Screen without lenses or gadgets.
Exclusive T.A.C. designed handsome, modern-styled
Select-Grain Cobinet in Walnut, Mahogany or Blonde.
30 tubes, including BIG 12-inch Picture Tube. Manw-
factured by the nationally accepted Leader in Cus-
tom-Built Telev'sion. Licensed by Radia Corporation
of America. The ideal home Televisian and FM Re-
ceiver! Remarkable performance and valve! A miracle
of Television engineering as well as a rich, beautiful
furniture piece.

“AUDITORIUM” 520 SQ. IN.
PROJECTON TELEVISION

Optical system by
Bausch & Lomb
and Eastman Ko-
dak. 37 tubes. 12"
High - Fidelity
Speaker. 20" by
26" screen for
BIGGER - THAN -
LIFE-SIZE, bright,
steady, clear pic-
tures. Can be
viewed by an au-
dience as large as
750 people. For
home recreation
raoms, schools, in-
stitutions, clubs,
commercial estab-
lishments and of-
fices,

1949

JUNE,

COMBINATION TV
and ALL FM Sets

DuMmont Inputuner for con-
tinvous tuning of ALL TELE-
VISION ond ALL FM chan-
nels with utmast sensitivity
and stability.

Exclusive T.A.C.
“YIViDeo” Feature

Pat. Pending
Renowned |.F. Picture and
Saund Strip with 5, stages
of Cothode-Caupled
Grounded-Grid Video ).F.
Amplification that brings
television reception ta a new
high standard of quality.

FREE!

Complete Service Data
Manual 5B-1 on the "VIVI.
Deg'" feature, contains all in-
formation needed to thor.
oughly understand and service
this unique high-gain I.F.
Strip. Write for it today or
ask your locol jabber for it.

Studio Quality

Picture
Until you've seen and enjoyed
T.A.C.'s “Studio Quality Pic-
ture'' you haven't really
viewed television at its best.
Here it a new standard of
video quality. It's o NEW
KIND of picture and we know
you will agree it's the best
yet.

Finest Obtainable
Components

Combinotion of RCA. Du-
Mont and highest roted na-
tionally advertised compon-
ents.

Builders of America’s Finest
Television Kits Now Offers-

COMPLETED SETS!

T.A.C. “SPORTS-VIEW”
15”-TUBE DIRECT VIEW

128 Squore Inches. Amaringly bright, steady and
clear! 30 tubes, including BIG 15" Picture Tube. Large
12" Heavy Duty PM Speaker for fidelity sound. Li-
censed by Rodio Corporation of America. Manufac-
tured by the nationally accepted Leader in Custom-
Built Television. Leotherette covered cabinet in choice
of colors. Perfect for commercial installations and oll
large audience viewing. Specia/—Contrals under Lock
and Key!

DISTRIBUTED THROUGH NATIONAL
PARTS DISTRIBUTORS

AMERICA'S GREATEST
TELEVISION VALUE
PER SQUARE INCH

OF PICTURE!

GUARANTEE

All T.A.C. recaivers and their
components are of the highest
quality aond are guaranteed
under the Standard RMA
Guarontes.

DISTRIBUTORS! DEALERS! WRITE FOR
LITERATURE AND CONFIDENTIAL
PRICE INFORMATION TODAY!

TELEVISION
ASSEMBLY .

L
540 BUSHWICK AVE.,
BROOKLYN 6, N. Y.

5% Higher West of the Mississippi
Prices subjecf fo change withouf notice.
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L] In-llu in higher - veltage. de-
pendable yal inexpenelve papar
| oopacitera? Mere's the Asrovex an-

{ The popular Aeravox Typs “B4'" paper
| fabulays are Bow cvallable B ox-
| ded.valizgas i — 500, 2500, |
5000, T500 omd 10.000 wolis D. C. W,
| Capacitances of .0001 to .05 mid. Com-
| pact dimsnsicos—irom 3§* dic. by 1-
Lz tasg for smallest. to 1-3" dis, o
3 leng For largest. Oil-impregnated |
. wax-Ellsd, Bturdy Ensuloting tubs, |
Bsalsd snds. Bars pigtail lsods that
wen't work lsoss. Bright yelow-red--
black labal jackel. And teuwghl

& See Our Jobber...

Thess sxtendad-voliage papsr tub-
ulars ave now available. Order your |
needs from our jobber, Ask far Iﬂhu;J

calalog.

b 2o

LE
L L i

" INDUSTRIAL APPLICATIONS

AEROVOX CORP.,NEW SEDFORD,MASS., U.S. A
Expert: 13 E. 40th St., New York 16, K.Y. « Cable: ‘ARLAB"
in Canada: AEROVOX CANADA LTD., Hamilton, Oat

, Zenith Radio Corp. of Chicago reports

estimated net consolidated operating
profits amounting to $2,025,781 for
itself and its subsidiaries for the first
nine months ended January 31, 1949
of its current fiscal year, after Federal
income taxes of $1,227,450, deprecia-
tion, excise taxes, and reserves for
contingencies.

Net consolidated operating profits for
the three-month period ended January
31, 1949, amounted to $1,041,246, after
taxes, depreciation, and reserves.

Radio Manufacturers Association re-
ports that January sales of radio re-
ceiving tubes, in a seasonal decline,
were 5.7 million under those in Decem-

| ber, and 2.4 million under January,

1948. Tube sales in January totalled
13,508,906, compared with 19,270,164
in December and 16,004,927 in January
a year ago. Of the total sales during
the month, RMA member companies
sold 10,425,666 receiving tubes for new
sets and 2,256,996 for replacements.
Tubes sold for export totalled 749,685
and to government agencies 76,659.

Shipments of television receivers by
RMA member manufacturers increased
88% during the fourth quarter of 1948
over shipments in the third quarter. At
the end of the past year, RMA set
manufacturers had shipped 964,206 TV
receivers into 42 states and the District
of Columbia since January 1, 1947,
when the shipment reports were started.

Fourth-quarter shipments by RMA
members totalled 354,314, compared
with 188,120 during the third quarter
of 1948. Shipments during the entire
year numbered 802,025.

TV set shipments, RMA explained,
always trail behind production reports,
which previously had shown RMA
member companies producing 866,832
television receivers in 1948. Total in-
dustry production was estimated at
more than 975,000 TV sets.

Westinghouse Electric Corp. of Pitts-
burgh announces that the 1948 net sales
were $970,673,847.

The net income for 1948, after all
charges, was $52,656,351, equal, after
preferred dividends, to $3.88 a share on
common stock.

Motorola, Ine., Chicago, reports in the
company’s twentieth annual statement
that net sales rose to $58,080,236 last
year, compared with $46,679,148 in
1947. The 1948 net earnings amounted
to $3,332,739, equal to $4.17 per share,
against $2,510,410 or $3.14 a share, in
the preceding year.

Stewart-Warner Corp., Chicago, reveals
that net sales in 1948 were $72,534,085,
down 5.79% from 1947 sales. Net profit
carried to surplus was $3,154,316, equal
to $2.44 per share of $5 par value com-
mon stock and 29.5% greater than 1947
profits. Sales in 1947 were $76,930,304,
and profit carried to surplus was $2,-
436,634 or $1.88 per share.

Admiral Corp., Chicago, reported net
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—  Radio Business — :

earnings of $3,782,825 after all charges,
for the fiscal year ended December 31,
1948, as compared with $2,248,186 for
the previous fiscal year, in its annual
report released to stockholders. Per
share earnings were $3.78 on the 1,
000,000 shares now outstanding as
compared with $2.25 for 1947 on the
equivalent number of shares, represent-
ing an increase of 687%.

Net sales amounted to $66,764,266,
showing an increase of 399 over sales
of $47,898,938 in 1947, and an increase
of 857 over sales of $36,169,850 for the
fiscal year ended December 31, 1946.

Allen B. Du Mont Laboratories, Inec.,
New York, reported that sales in 1948
amounted to $26,859,000, compared with
$11,109,172 in 1947. Net profit advanced
to $2,701,000, equivalent to $1.29 per
share, after taxes, on 2,043,652 shares
outstanding. This compares with earn-
ings of $563,677 or 27 cents per share
on 2,031,040 shares in 1947.

Cornell-Dubilier Electric Corp. declared
a dividend of 20 cents per share on the
common stock, payable March 10, 1949,
to stockholders of record February 28,
1949.

Directors also declared the twentieth
regular quarterly dividend of $1.3114
per share on the company’s $5.25 cumu-
lative preferred stock, series A, pay-
able April 15, 1949, to stockholders of
record March 23, 1949.

Radio Manufacturers Association has
started a public relations program to
give the public, government, trade, and
other interests complete and accurate
information regarding television-broad-
casting service and receiving sets.

An “objective, orderly, and construc-
tive” presentation of full information
on television, including present broad-
casting service and receivers, in the
present YVHF channels and also in the
UHF channels in the future was voted
by the RMA Board of Directors at its
meeting in Chicago on March 17, fol-
lowing recommendations from the Asso-
ciation’s Set Division Executive Com-
mittee.

RMA President MAX F. BaLcoM was
authorized to appoint a special commit-
tee, widely representative of the manu-
facturing industry, to determine and
direct the Association’s television pub-
lic relations project, for which the
Board of Directors voted substantial
funds. The committee will be appointed
promptly and the information program
begun in the immediate future.

Upon recommendation of the Parts
Division Executive Committee and Sec-
tion Chairmen, the Board of Directors
also adopted a resolution continuing the
Town Meetings of Radio Technicians
under RMA sponsorship and authorized
President Balcom to appoint a repre-
sentative committee, includire members
of the Set Division, to develop a pro-
gram of future activities and methods
of financing them.

Harry A. Ehle, chairman of the
Town Meeting Committee, reported that
more than 10,000 persons had attended
the five Town Meetings held to date.
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AS! EXPERIMENTERS! LOOK AT THESE TERRIFIC BUYS!

TMY AIRCRAFT
RECEIVER—
BC-94¢-B

Covers 520 Ke¢ to 1500
ke Breadeast Band, 6
Tubes: 3 — I128K7.

128R7, | 12A4, 1

12K8. Desixned for
|lvnm|ulu| operation :
can be easily converted
to 110 valt or 32 volt use. Two 1V Stages.
Three-gung tuning con. BRAND NEW, in

sealed eacton, with tubes and

instruction manual, less

dynanmiotor .. ... .. 524'50
Dynamaotor DM-32A ’ .82.95

SMASH VALUES IN RADIO RECEIVERS

BC-453—RCYR . .Used $10.95 New $17.95
BC-454—RCYR . .Used 6.95 New 8.95
BC-455—RCVR . _.Used 7.95 New B8.95
BC-456—MOD ..Used 2.95 New 3.95
BC-457—XMTR ..Used 6.95 New 9.95
BC-458—XMTR ., . Used 6.95 New 9.95
BC-459—XMTR New 19.95

BC-645 XMTR RECEIVER
15 Tubes 435 To 500 MC

The electronic equuip-
ment that saved many
lives in the war. Set ean
be modificd to use for
Z - way communication,
voice or eode, on follow-
ing bands: ham band
420-450 me, citizens ra-
dio 460-170 me. fixed
nid mobile 450-460 me.
television experimental
470-500 me. 13 tubes
{tuhes alone worth

$1 1 9 5 more than sale price!) :
. 4 L. | TH7?, 2

TEs. 2 eFe. 2 955

each and 1—WE316A. Now

covers 460 to 490 me.

Brand new BC-615 with

tubes, less power supply in factory carton.

Shipting weiuhlc;solhsf.

PE-101C DYNAMOTOR for

above BC-645 . .............. $2~9 5
UHF ANTENNA ASSY. for

obove BC-645 ... ............ 52-4 5

SETCHEL-CARLSON
Beacon Radie Receiver
8C-1206-C

Receives A-N beamn sig-

nuls, operates on 24-28 V

DC. 5 Tubes: 1 14H7,

14R7. 287, Tunes 195 to

420 Ke. Size 47"x4"x6%"

wide. 4 lbs. ln original

carton.
BRAND

EW $7.95

BIAS METER
BRAND NEW!

Excellent for measuring DC
voltages, bLias voltages, or
checking  polarity of DC
voltages. Desivned origin-
ally for telephone and tele-
type voltage measurements.
With adaptor |.11L’ sche-
matic. metal carrying casc.
lintteries not needed for on-
eration

Your cost. only 55.95

SIMPSON
DC AMMETER
Brand new! 0-80 amnps DC.
Round, 27 meler. with
flange. Accuvate. rupwed. Fx-

rllent for butter
:ltm(rgimz(:rl-t(“. i 51.79

FREQUENCY
METER

BRAND NEW!

CABINET

For RBC-221
Series freq. me-
ters,. BRAND
NEW! 3 com-
partments.
Massively huilt.
11%x1016:10”,
Value $20.00.
Complete with
canvasg eover
for both ends.
Yours

oy $3.95

only

JUNE, 1949

GE THYRATRON FG-105

Brond New
MERCURY RECTIFIER

Endividually boxed in fae-
tory sealed cartons. List
Price $40 your cost

$I 1 95  whie

They Last!

For continuous rectifier and
welder control service. Tet-
rode tvpe. indirectly heated
cathode ; 10000 V' peax. 10000
V vpeak inverse. Av. Max.
current 6.4 amps continuous,
2.4 to 4 amps welder control
service.

SPECIAL!

SPERT! R-F Vocuum Switch
Famed Collins Xmtr An-
tenna Switch. Y9200 peak
volts. 8 amperes. RTRAND

om ... $1.69
OTHER TUBE VALUES

Lots of 4 Each

1625 ....35¢ 864 ..... 25¢  BK7T .39¢
1626 ... .35¢c RK60 ...40¢ 128Q7 ,.39%¢
IZ.I.’)GT .3le
DC AMMETER
0-15 Amps

A terrific buy! 314"
casy reading scale. 75
divisions. Black plastic
case 44"x51,"x215"
Rubber ¢overed test elip
leads plus black metal
earrving case with
hinged cover. Brand
New. Wonderful for uu".‘onmlnc. battery
charging, weneral test work. Val-

ue $25. All yours for only. $3 99

McElroy
Automatic
KEYER

For Xmtr keyving or code practice. Has
photocell and sensitive relay. Variable speed
g\(;;ur?f'l]o‘ll AC lor DC. Complete with
2-117Z6 and 1-117L7T tubes,

YOur cost .......... . $I4‘95
CARBON HANDMIKE
Genuine Sig. Corps Mike, 200
ohm, single button, has press-to-
talk switeh., 4-ft. rubher eable,
amphenol plug. Beuutiful satin

chrome finis

h.
BRAND NEW..... $2-25

SELSYN 21G)
Operatesfroms7',V
400 cycles. Suxrested
wiring for 110 V 60
cycle included. Used.
tested.

pl;rllfe pcr$3 50
ARMY FIELD TELEPHONES

Type EE8&—Tulk as far
as 17 miles. henendible
2-.way communication
at low cost. ldeal for
home, farm. field. Up to
six phones can he ased
on one line. Kach phon
complete with
ringer. Oviginally
cost govt. £30.90
each.

Used, good 995

condition each

QUANTITY PRICES

Inquiries weleomed from institutions.
wholesalers. dealers, lurge nsers. . Phone,
write, wire fur quantity prices.

Please include 25°: Deposit with order—
Balance C.0.D. MINIMUM ORDER $3.00. All
Shipments F.O.B. Qur Warchouse N.Y.C.

“(.f SENNINE MAJELTIC
RADIO PARTS SERVICE

53 VESEY STREET - NEW YORK 7, N.Y.
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TERRIFIC VALUE
24-VOLY STORAGE
BATTERY, ERAND NEW
17 AMP. HRS.

Made by Deleo. 12 cells.
heavy duty. very rugged,
Shipped dry. uses stand-
ard sulphurie acid elec-
trolyte.

VERY SPECIAL

$17.95

WILLARD 2-YOLT

STORAGE BATTERY

20 Ampere-Hours
Exact replacement for (;E

lnorl.nl)lm—bren
new. Kach. ... sl

GOULD 4-YOLT
STORAGE BATTERY

Navy Standard, Black Rub-
ber Case. BRAND NEW,

Ao 754,95

WILLARD 6-VOLT
STORAGE BATTERY

Similar te ahove hut in transpar.
ent plastic case. Real value at. $4 95
WILLARD MIDGET
6.V STORAGE BATTERY
3 amp hour rating. Trans-
parent blastie case. Brand

new. 3967 x 1-13/16" x 235"
high. Uses stand-

ard eleuroel‘\;:jl $3 25

inlots of 12, ... .. . $2.99

WILLARD 4-YOLT

STORAGE BATTERY
3 eells @1 2 volts each.
15 amp hour rating.
Transparent plastic
cuse. Uses standard
electrolvte listed be.
low., Brand pew!
7-1/186 x 6%"

hikh $4.95

1-QUART BOTTLE BATTERY ELECTROLYTE
Made by Willard, for above storage batteries,
1 “t surl]uum fur two 2-volt eells. Hermeti-
cally sealed. SPECIAL.. .
per qt. bottle ... L. 1'25

7-PRONG  2-YOLT RADIC VIBRATOR for

Portable and Farm Sets Replace-
ment for GE LB 530, ... -~ s‘ 6:

LOOK AT THESE PM SPEAKER BUYS!

AlnicoV, 4" PM, less trans . $1.30
AlnicoV, 5” PM, lesstrans. 1.45
AlnicoV, 6“PM, lesstrans. 1,79
Alnico V, 8"P.\1,Iesslrnns. 2.75
AlnicoV, 10" PM, lesstrans. 4.50
Alnico V, 12" 'M, less trans. 4.95
AlnicoV, 6" 1I'M.withtrans. 2.35
AlnicoV., 8"PM.with trans. 3,25
AlnicoV_ 10" "M, with trans. 4.65

8V6—Midger Output Trans. . .. .. 42c¢
S0L6—DNMiidiret Qutput Trans. ... ... .....42¢
ACDC—Chokes B exh b 32¢

Wonderful Condenser Buys!
Qil-Filled Mectal Cased Condensers
All Brand New—Perfect—

Stondard Maokes

.1 mf 400V .. 14c 4.0 mf 600V .7%¢c
b mf 600V, . 17¢  3-3 mif 600V .88¢
2.0 mf 600V _.34¢c .25mf{600V $1.79
LOmf 1000V 4%9¢c 8 mf 1000V 2.25
LOmf 1500V . 6%9¢

FP TYPE FILTER CONDENSERS
Stondord Mokes-—Brand New

30 mfd 50 V 12¢
100 mfd 50 N I 1
10,/40/20 mfd 150/150/20 V 35¢
8 mfd 500 V.. . 18¢
16mfd500 V... ... .. 49¢
8x8 mfd 500 V... . 59c

20/20 mid 450,25 v 59¢
30 mid 350 V.. ol
TUBULAR 5030 Mtd 150V
NeEW 02 orene . ...lots of 12, 19¢ ea.
20 Mtd 200 V INVERTED CAN SCREW
MT 4 smmiw - 596 B go s immnwrd €
4/3 Mfd 400/115 V Round Metal Can Com
DOF. BT e R Y vy T . 39¢
60 M f'l 110 V 60 ey. AC motor start Cond.
round metal can. . ................ ..99¢c
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WANT YOUR FCC COMMERGIAL LICENSE IN A HURRY?

Add Technical Training to Your Practical Experience and Get Your “Ticket” in a FEW SHORT WEEKS
It's EASY When You Use CIRE Simplified Training and Coaching AT HOME in SPARE TIME

Thousands of new jobs are opening up—FM, Television, Mobile
Communication Systems. These are only a few of the radio fields
which require licensed radic technicians and operators. Get your
license without delay. Let Cleveland Institute prepare you to pass

Your FCC Ticket is always Recognized in ALL Radio Fields as Proof of Your Technical Ability

holder, even though a license is not required for the job. Hold an
FCC “ticket'' and the job is yours!

FCC license examinations, and hold the jobs which a license en-
titles you to, with CIRE streamlined, post-war methods of coaching
and training.

More than ever before an FCC Commercial Operator License is a
sure passport to many of the better paying jobs in this New World
of Electranics. Employers always give preference to the license

Hundreds of Satisfied, Successful Students

“Transmitter engineering is great,
especially on the job I am on.
Thanks again for all you have
done, and you can take the credit
for the fact that my "ticket” is
now posted on the wall of a
1000 Watt broadcast station.”

“I now hold ticket Number P-10-
3787. and holding the license has
helped me to obtain the type of
job I've always dreamed of hav-
ing. Yes, thanks to CIRE. I am
now working for CAA as Radio
Maintenance Technician, at a
far better salary than I've ever

“l took the FCC examination on
March 4th. and received my sec-
ond class radiotelephone license
March 9th. 1 go to work for the
Trans-Texas Airways in the main-
tenance department. Thanks for
all the assistance.'

Student No. 2394A1

Y take great pleasure in inform-
ing you that I have taken the
examination for radio telephone
first class license on June 29th,
and passed and have received my
license. I am now working at
WCNH, a local 250 Watt Station.”
Student No. 3171N12

Student No. 3678N12
had before. I am deeply grateful.”
Student No. 3319N12
Cleveland Institute Home Study Courses Offer
Complete Technical Radio Training from Low-
Level to College-Level, for the Radioman with

Practical Experiencel

COURSE A—Master Course in Radio Communication
A complete course covering the technical fundamentols of rodic-electronics,
for the radioman who wants a general review. Includes preparation for Broad-
cost stotion employment.

COURSE B—Advanced Course in Redioe Communication Engineering

A genuine college-level radio engineering course, completely mathematical
in treatment. For the odvanced radioman with considerable proctical experi-
ence and training.

Get this
AMAZING NEW BOOKLET

TELLS HOW YOU WILL BENEFIT BY
HOLDING AN FCC COMMERCIAL
LICENSE.

COURSE C—Specialized Television Engineering

An_odvanced college-level course for the radioman who has had formal i TELLS HOW YOU CANGET
training equivalent to A and f_;_' Ne 3. YOUR FCC COMMERCIAL

. RADIO OPERATOR LI-

COURSE D—Advenced Rodia Telephony /;.»:./ ik i g L
An advanced, specialized course covering broodcast station engineer- ' e WEEKS — EASILY AND
ing and operation, Covers the engineering knowledge and the tech- .=~ & 9"' k QUICKLY, BY USING CIRE
nical duties required af the studio control operator, the master control \?ﬂf ?\(\ 6* Fée UCERSE SIMPLIFIED TRAINING AND
osperator, and the tronsmitter operater. - & A '.n..lﬂOl 585:;1’12;2 :I:AEHOME N

SUCCESSFUL STUDENTS WHO
NOW HAVE LICENSES AND
NEW, BETTER - PAYING JOBS.

TELLSHOWWE PREPAREYOUTOPASS

THE NEW FCC COMMERCIAL LICENSE

EXAMINATIONS, WHICH NOW IN-
CLUDE FM AND TELEVISION.

4 TELLS OF HUNDREDS OF QUR
]

Mail Coupon At Once
GET ALL 3 FREE

Approved for Veteran TraininLunder
~_ & N N N W N I N _N | |
CLEYELANE INSTITUTE OF RADIO ELECTRONICS
Desk RC-6 4900 Euclid Bldg., Cleveland 3, Ohia
[ Please send me your Catalog C ‘‘Money Making FCC License Information,” your Booklet B “How to Pass
I FCC Commercial License Examinations,” (does not cover Amateur License Examinatians) and a somple
FCC-type exam,
[] Please send me your Catalag A, describing all of your home study radio-electronics courses. 1 desire
08 0¢ Op

AUARANTEETOTRAIN
JTIL YO GET

'G. I. Bill of Rinhts"
¥ NN B N B N N N N
(Address to Desk No. to avoid delay)

TELLE HOW WE HELF YOU TO GET &

l I BETTER P8 YIMG, LICE FOE, WITH
® DUR FREE AMD EXCL VE SERVILE,
WHICH PREPARES YOUR EMPLOY-

MENT AFPLICATION FOR Ma &

training in caurse I TOHUNDORE OF [MPLOYE
Brame - ) B e 4G PN, AM AND TELE
l ADDRESS__ S S _— — : I EQUIFPED T
oIy o IONE____ STATE — I UTILIT P AL,
I ] Yeterans check for anroliment information under G. 1. Bill NO OBLIGATION—NO SALESMEN
R B E B E B B B F R B B B B B B N B §B B N N .

RADIO-ELECTRQONICS for
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Whither

Editorial ' 19

Radio?

« « « Radio broadcasting is by no means obsolete or dving . . .

HERE is an unfortunate tendency among
some people in certain quarters, who now-
adays arc shouting from the roof tops!
“radio is dead—long live television”
While the advent of .clevision has made
some inroads into radio broadcasting, it is cer-
tainly not true that radio in this country is
doomed to an early extinction—say within the
next few vears. While it is also true that at the
present time television has and is making tre-
mendous strides. radio is still a vital force that
will be with us for a long time to come.

In a recent issue of Look, we note an article
entitled “Radio is Doomed.” by Merlin H. Ayles-
worth. The autlior, a former head of the National
Broadcasting Corporation—who certainly should
know better—glibly predicts that “within three
vears, the broadcast of sound. or ear radio, over
giant networks will be wiped out.” Mr. Ayles-
worth however fails to advance a single sound or
logical reason for that prediction.

It is only natural that television should have
captured the imagination of our people. Every
new and revolutionary scientific advance in the
past has done the same. Added to this is the im-
portant fact tiat television goes right into our
homes where it touches all of our lives most in-
timately.

After the novelty has worn off—that is, during
the next few wvears—radio will not only continue
on its former road, but conceivably will hecome
more important than ever before.

This has alwavs heen true in the technological
field. The automobile did not put the railroads out
of business. Nor did the faster aivplane doom the
railroads. You can fly acress the Atlantic in less
than a day now, while it takes the fastest express
steamer four days. That does not mean that
steamships are even seriously threatened by the
airplane.

When radio first made its triumphant march
across the world evervbody predicted the end
of the phonograph and phonograph records, To-
day many times more phonographs and records
are in use than ever before. The new technological
ftlyances made the phonograph and phonograph
records more popular than thev had ever been at
any tirhe,

This is true of many inventions in the past and
will presumably hold true in the future.

One thing, however, is certain, there will surely
be a quiet revolution in radio during the next
decade.

Radio, now seriously threatened with extine-
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——By HUGO GERNSBACK

tion, will make a strong comeback in the early
future.

It is safe to predict that new electronic inven-
tions and advances will be made that will enhance
the value of radio far above the pre-television
level.

The stimulus to radio’s survival is great. Many
new and at this moment unimagined inventions
and features will in the future push radio on to
new heights. Radio today is a particulavly popular
attraction when a good musical background is
ecagerly sought by millions of listeners. It is not
alwayvs possible or feasible to watch the television
screen for hours at a time. Listening to symphonie
or other cultural music presents no such obstacle,
hence the popularity of such stations as—for in-
stance New York’s WQXR station which gives
almost uninterrupted musical background of the
highest order.

One thing seems certain: radio broadeasting
nist put its hotse in order,

If it is to survive, the present-day crude “plug-
uglies” will vanish completely to make way for
mote subtle and artistic commercials.

Radio will always have a strong following
among the people if it gives that service which
television cannot give. There is really no neces-
sity for television and radio to compete with each
other. Each has its own special sphere of useful-
ness. It is up to each to exploit that sphere to the
limit.

Thus, for good symphonic and operatic music.
weather reports, time service, short rews repoits
and similar features radio will probably always
remain in the foreground. These scrvices will be
vastly bettered as time goes on.

Then there is also the facsimile service which
has as vet not been exploited by radio and which
conceivably will be pushed energetically from now
on.

In the next few years miniaturization of radios
will certainly he a commonplace, We have spoken
of this a great many times, Only recently have
technological advances made the vest-pocket radio
set possible. This type of receiver is soon coming
to the front. It will he important for reception of
news, weather reports, ete.. which can bhe heard
by evervbody wherever he may happen to he. In
other words, we will no longer be dependent upon
the stationary receiver as we are today.

Rest assured radio will continue to be a great
forece in this country despite the false prophets
of doom. whose croaking voices we hear from all
sides today.
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HE many startling and mystify-
ing sights shown on the screens of
our television receivers have made
many a televiewer wonder how
such things as “ghosts,” for instance,
are made to appear and disappear in
television plays. A man reaches for a
cigar in the breast pocket of his jacket
—out jumps a tiny Lilliputian figure
of a man. A volcano belches forth
smoke and lava which rolls down the

LAP DISSOLVE
(Ghost-like Images)

Image Materializing
I | (Ghostly)

Television
News

By H. W. SECOR
{Drawings by Frank Paul)

mountainside in most realistic
fashion. How are such effects pro-
duced in the television studio?
Have you seen a ghostlike fig-
ure of an actor mysteriously ap-
pear on the television screen?

Chair empty Imoge fully
Materiglized
Fig. 1|
Black Bockgraund )
Caomera A Empty Ghair

Actor in light
colored clothes

Amptifiers

Mixed Signal
Qutpuf

Fig. |-~What the television audience sces,

Black Choir

Camera B

Electronic
Lap Dissolve
Unit
(Mixer)

Fig. 2

Fig. 2—How the "ghost" is materialized,
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Perhaps
miraculously
Or an empty chair was suddenly occu-

the figpure seemed to pass
through a closed door?

pied by & “gure which materialized be- f
tore your very eyes? Such stage effects
used to be produced with the aid of
mirrors, but in this television age
ghostly materializations are produced |
electronically. {

A method of fading the image of a
person or object in or out of a tele-
vision scene electronically has been de-
veloped by Rov Motlett of the NBC
engineering stafl, The device is known
as an electronie lup dissolve.

Suppose we wish to make the figure
of a person slowly materialize in an
empty chair (Fig. 1). The actor is
dressed in light-colored clothes and ap-
pears in front of a black background.
He is seated on a black chair (to ren-
der it invisible to the television audi-
ence) of the same shape and size as the
enipty chair shown on the television
screer.

Two television eameras are used to
produce the lap dissolve. One of them
picks up the image of the actor, while §
the other is focused on the empty chair.
As Fig. 2 shows, the images from the
two cameras are fed into separate am-
plifiers and control devices (tube bias
controls) and then pass into a eommon
m-xer stage. From this point the blend-
ed image of chair and tigure are passed
on to the video transmitter and broad-
cast. Either image ean be made of any
strength desired—that is, faded in or
out.

Another adaptation of Motfett’s de-
velopment is the electronic swuper-im-
position device, which operates simi-
larly to the ghost-producing seheme.
By focusing two television cameras
from two ditferent angles on a pianist,
for example, a novel effect can be pro-
duced whereby we see the figure of the
pianist seated at the piano, while across
this scene appears another image show-
ing the pianist's fingers moving over
the keyboard. The superimposed image
may be made of any strength desired,

™

for the long shot of the pianist. Many
variations of this arrangement can he
made. Sce the superimposed “montage”
video image of Toscanini photographed
from the kinescope tube by NBC.
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e \ Blanking
Electronic Signal
Mixer.

New York Studio
( Interviewer)

Television News 8
: - 121

(NBC) “Split Image”

Bianked

Blanking
Amplifier 1

¥ | ‘ ‘I/2in:|aqe

Totol width of Imoge

out

Complete
1.H,9r,i,,z,9nw*

Line Scan

Camera A Camera Choin
At e =
Signal l a— I72 image
FINAL IMAGE —
Washington, D.C ‘ i
- . lectronic
Studio ( COIrIT\BerIp Chain Mixer- 3 Two half
( Person g || Signal Icr:;g\%?r?ed =
Interviewed)
Camera B g ¥
. i Clipper. Output | Thin,black line —

Figs. 3, 4, and 5—How blocked scanning is used to produce split-image "interviews” between persons who may be far apart gecographically,

The split image

One of the most promising novelties
in television is the s»lit image, in which
two people appear side by side, each
image being picked up at a different
remote point (possibly in two cities).
While in no way weird in etfect, the
technique very much resembles that
used in “magie” stunts, and is even
more interesting from the eleetronie
point of view. The diagram (Fig. 3)
shows how the sepurate television eam-
era images are picked up and trans-
mitted to a central point. The un-
wanted half of each image is blanked
out by electronie mecans. The two half-
images are then combined in a imixer
and passed on to the video transmitter.

In the split-limage arrangement,
the syne generators at both eriginat-
ing studios must be synchronized (by
signals transmitted over the co-axial
cable connecting the two stations) so
that each secanning trace starts and
stops at exactly the same time. Fig. 4
shows o simplified block diagram of the
setup for mixing the split images.
Blanking generator: are used to feced
in the blanking pulses to the amplitier
circuits carrying the image signals
from each camera. Half of each pieture
is thus blanked out. Clipper stages are
added to the mixer unit and the com-
bined signals corresponding to the two
half images. one from cach originating
station. are then mixed through a suit-
able mixing amplifier and passed on
to the television transmitter.

This split-image cevice is useful, for
example, in creating the illusion of an
actual. personal interview, when in re-
ality the principals may be in different
cities (see Fig. 5). Many other appli-
eations of this novel development will
find ready application in television. The
size of each image has to be watched
at its pickup station, so that they will
both be approximately the same and
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Burning Atcohol BEimit &
in trough A

/ '
Flaming £l % /
Oots = e
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Control Cable

Fig. &—How to make volcanos erupt on order.
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Fig. 7—This overhead shot of a CBS actor ascending a stairway is "all done with mirrors.”
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Television News

Electronic

™,__Final Imoge

(A +B)

Lillipution figure
climbing out of

coat pocket. _.Live Actor

< Fountain |

Ladder

“Oversized "
Model of
Pocket

Fig. 8—Two cameras ore set vp ot different distances to produce this mystifying effect.

thus make a harmonious picture when
they are combined.

VYolcanos made to order

For video entertainment purposes an
artificial volecano is often more practical
than a real one. At the CBS television
studio in New York City, a very real-
istic erupting volcano was created from
a piece of canvas, some rolled oats, and
a smoke-producing chemical (titanium

tetrachloride). Fig. 6 shows how the
volcano was built of canvas stretched
over a framework to resemble a moun-
tain. Pockets were arranged in the sur-
face of the artificial mountain to hold
portions of the smoke-producing chem-
ical. Around the mouth of the crater
there was a ring-shaped trough to hold
alcohol, the flames of which provided
the fiery effect of a voleanic eruption.
At the start of the display a burst of

www americanradiohistorv com

magnesium powder added realism to
the scene.

In the center of the volcano was a
hollow cylinder fitted with a plunger.
The cylinder was filled with rolled oats,
interspersed with some of the smoke-
producing chemical. When the plunger
was moved upward with a cord, the
rolled oats swelled out through the top
of the volcane, some of the oats catch-
ing fire and tumbling down the sides
of the mountain as lava. The smoke
chemical added the necessary steam ef-
fect. At the same time the chemical in
the pockets on the surface of the vol-
cano was liberated, adding still move
smoke and steam to the display.

Overhead shots with mirrors

In motion picture studios it is easy
to take overhead shots, looking down
on the actors, where such scenes are
desirable to lend dramatic emphasis.
In the close confines of a television stu-
dio it is usually impossible to do this
because of lack of head-room. An in-
genious device for taking these over-
head shots of actors was worked out
at the CBS studios, the arrangement
making use of two mirrors as shown in
Fig. 7. The top mirror is tilted to any
desired angle to pick up any portion
of the scene. The image picked up by
the top mirror is reflected down to the
lower mirror, and from there into the
lens of the television camera.

By this simple application of ordi-
nary optics, a scene showing a person
ascending a flight of stairs or a ship’s
ladder can be reproduced on the tele-
vision screen, when it would be prac-
tically impossible to do so otherwise,
One such scene showed a man coming
up out of the hold of a ship, a scene
adding greatly to the dramatic appeal
of the play presented and which would
have been lost without this mirror
device.

Lilliputian figures

In one mystifying scene recently
staged at the CBS studios and devised
by John DeMott, a Lilliputian figure of
a man crawled out of the pocket of a
normal-sized man’s coat. The actor
reached toward his pocket for a cigar
and the little man bit him, much to the
enjoyment of the television audience.
The televiewers were much mystified—
to say the least.

This effect was attained by using two
video cameras. One picked up the man
reaching for a cigar in his breast
pocket; the sccond camera was trained
on a large, oversize replica of the coat
pocket, made from plywood. Behind the
large model of the pocket a ladder was
placed, and the “Lilliputian” actor
clinthed up the ladder and reached up-
ward as if he were actually in the
man’s coat pocket and attempting to
climb out of it (see Fig. 8).

When the two camera images were
combined through an electronic mixer,
the novel effect of a tiny but live man
climbing out of the coat pocket was
produced.

Other effects will be described in a
succeeding article,

RADIO-ELECTRONICS for
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USAF Shows off

its Television

By B. W. SOUTHWELL

ISITORS to the California
State Fair last fall were treated
to their first glimpse of military
television. The exhibit of the
United Statex Air Foree unit based at
McClellan Field «did mueh to acquaint
the publie with television as employved
by the armed forces for reconnaissance.

Cameras were =et up on the Fair
Grounds for on-the-spot pickups to be
transmitted to the Machinery Building
where veceivers were feeding external
monitors for view.ng. The monitors em-
ployed cathode-ray tubes having both
green (P1) and white (P4) sereens.

Perhaps the most interesting feature
was an airberne camera, which was
mounted in a C-17, for televising an
acrial view of Sacramento. The visual
transmission was made on a frequency
of 336 mc. The commentary while in
flight was given by Lt. C. R. Hart of
the Public Information Office on a fre-
quency of 138 mc and wax received on
an SCR-522,

Technical standards for the equip-
ment used in the project differed in most
respeets from those prescribed by the
FCC for commercial broadcasting,

Both sidebands were transmitted,
since it was not considered feasible to
employ a vestigiul-sideband filter be-
cause of weight and complexity., Nega-
tive transmission was employed, as in
broadcasting, as less objectionable ef-
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feets with the reproduced picture are
experienced; interference drives the
maximum carrier amplitude further
into the sync-pulse or blacker-than-bhlack
region, Positive transmiss<ion, on the
other hand, would produce serious loss
of resolution due to interference.

The aerial camera was locked at in-
finity focus, as all objects to be televised
were at a distance. A ecathode-ray-tube
view finder was used to advantage, The
camera utilized the sensitive image or-
thicon tube enclosed in a single housing
along with all tubes and components ex-
cept the synchronizing generator. This
assembly produced a complete video sig-
nal to modulate the transmitter. The
view finder was mounted in a similar
housing and was fastened to the camera
to make a complete unit.

The transmitter line-up consisted of
an ultraudion oscillator cirecuit, buffer
stage, and a push-pull-parallel, grid-
modulated class-C stage.

The receiver was continuonsly tuna-
ble over a range of 264 to 372 me and
employed a 5-me bandwidth, The rve-
ceiver =ensitivity was such that an in-
put signal of 35 microvolts with 407
modulation produced an output with
unity signal-to-noise ratio. A 72-0hm
co-axial line matched a half-wave dipole
to the receiver input. A fast-acting au-
tomatie volume control, operated from
the peak value of the detected synchro-
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Television News

The camera and commentator in the airplane,

nizing signals, <erved to smooth out
signal fAuctuations due to addition to
or cancellation of the direct wave from
the transmitter in the C-47 hy wave-
received over indirect paths. The re-
ceiver furnished a composite video and
syne signal for external viewing moni-
tors. Sufficient resolution was obtained
to show autos on the city streets and
boats on the Sacramento River.

The receiver line-up included one r.f.
stage, mixer, oscillator, six stages of
i.f. second detector. video stages, hori-
zontal and vertical blocking oscillators,
and amplifiers, syne separators, a.v.c.
cireuit, and picture tube. The high volt-
age {4,800 voltx) for the C-R tube was
obtained through a flyhack system.

An interesting point is that the posi-
tioning controls had 12 velts at 600 ma
fed to them. Input te the receiver was
28 volts d.e., and a dynamotor supplied
410 volts positive (225 volts for video
and i.f. eircuits was stabilized by means
of VR tubes) and 30 volts negative for
biaz. The i.f. stages were stagger-tuned
and covered from 47 to 52 me.

The camera below picks up scenes which are transmitted to receivers
and manitors located in the Machinery Building (see photo at left).
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Television News

Television Helps Astronomy

Inventor holding control box. Viewing screen
is within black ring on white cylinder, left.

STRONOQOMY is interesting to a
large number of people who
are not even amateur astron-
omers. They are fascinated

with the appearance of the heavenly
bodies and with their doings, possihly
for much the same reason the stay-at-
home likes to read in the Neatioral (ico-
yraphic Magazine, for instance, about
far-off places on his own planet.

To tell people ahout the selar system,
elaborate planetaria have been set up
to reconstruct the movements of the
bodies mechanically and project them
on the inside of a domed roof. While
this is instructive, it does not give the
same thrill of personal observation as
does a look at the surfaces of the
moon, the stars, and the planets them-
selves.

Ordinarily only one person at a time
can look through a telescope. To allow
many people at a time to observe the
heavens, we developed an *“electron-
multiplier” telescope, using the prin-
ciples of television to transform the
small, dim image at the telescope eye-
piece into a large image projected on a
screen for a roomful of observers. Be-
sides making it possible for many peo-
ple at one time to see the images, the
invention allows us to leave the tele-
scope itself outdeoors in its best location
{heated air is bad for telescopes) while
the observers can stay indoors.

The pickup cell at the prime focus of
the telescope mirror was construeted at
the Panoramic Research Lahoratory
and is a miniature of the latest tele-
vision design. It is inclesed within the
shell at the base of the hornlike device
near the end of the barrel (see photo).

* Chief of staff, Panoramic Rescarch Laboratory
and Observatory, Phoenix, Arizona

The pickup cell transmits images to a
primary receiving cathode-ray tube.
Both are tied to the same sweep oscilla-
tors, which are set for 2,000 lines per
frame and 120 frames per second.

This high number of frames and lines
is necessary because the original image
is about the size of a 25-cent piece and
is blown up to a dise 64 inches in diam-
eter, with detail that rivals the finest
existing television pictures. The screen
of the final viewing surface is about 8
inches in diameter and shows only
about 280 miles of the moon's surface at
a time., If ordinary TV equipment and
standards were used, the magnification
woltld be so great that only a few lines
would be seen and images would hardly
be recognizable. As it is, every detail
down to an object only a few thousand
feet across on the moon’s surface can
be seen clearly. Much depends, of
course, on the clarity of the atmosphere
at the time. The detail, in other words,
is limited, not by the electronic equip-
ment, but only by the telescopic and
atmospheric conditions.

Scramble scanning

By using a 120-cyele sine wave, we
get what we call randomm or scramble
scanning—the lines lace, interlace, and
overlap to such an extent that not a
single line is visible on the small screen
of the cathode-ray tube which first re-
ceives the image. This is possible be-
cause both transmitting and receiving
tubes are tied to the same sweeps so
that they lock together, regardless of
the vagaries of the scanning system.
The detail is so great that the image
might as well be coming through as a
solid reflection from a mirror.

One trouble we had from the first,
however, was that when gain or bril-
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This telescope *‘brings the picture inside,”
enlarges and projects it on a screen for the

benefit of a large class or other gathering

By WILLIAM RHODES*

liance was turned up, halation or
spreading of any given point in the
image caused the picture to blur and
lose definition. We eliminated the prob-
lem (or hypassed it) by turning bril-
liance down to a point at which the
image is just detectable in a dark room.
The definition is then at its best. (Inci-
dentally, the tube was constructed with
the narrowest possible electron beam.)

As a result, we were left with an
image dimmer than the dial of a lumi-
nous wateh, one, in other words, about
equal in every way to that at the main
ntirror of the telescope itself. What had
been done up to this point was to bring
the tmage indoors where folks could
view it in comfort, while the telescope
stayed outside where it could work best.

Outdoor unit—the telescope and its mounting.

RADIO-.ELECTRONICS for
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The image was too small and dim to
he seen by anyone not gifted with
super-vision, By using another, very
special cell, we built up the brilliance
(not the diameter) of the picture until
it is so bright on¢ can hardly look
directly at it.

An electron multiplier

The drawing illustrates the special
photomultiplier tube. The image on the
face of the cathode-ray tube is focused
by a lens on the glass bottom of the
photomultiplier. On the back of the
glass is a light-sensitive coating of
cesium, frequently used in phototubes,
which emits electrons when struck by
light.

Because the face of the C-R tube is
curved and the photomultiplier glass is
flat, the border of the focused image is
somewhat distorted, though the rest is
excellent. We get rid of the border by
masking it out with a diaphragm.

Atop the cesium coating is a very
thin aluminum foil which is a few volts
positive with respect to the cesium
layer, so that the photeo-emitted elec-
trons are accelerated cnough to pass
through it.

Next the electrons hit a silver-mag-
nesium alloy which is electron-sensitive.
This gives off about six to eight elec-
trons for every one which hits it, giv-
ing an effect of eleciron multiplicution.

Tiny pinholes which transmit some
light to the multiplier layer exist in the
aluminum foil, but since the layer is
not affected noticeably by visible light,
this does no harm. When three or four
pinholes line up on top of each other, a
spot is apparent, but that happened
only once with seven cells we have made.

The sheets of aluminum foil are
known as Lenard windows. In a device
where electrons are accelerated greatly
as, for instance, the electron microscope,
a straight beam of clectrons hitting a
window would scatter like shot from a
bell-muzzle shotgun. Due, however, to
the thinness of the cell and of the foil,
the distance the electrons travel is so
small there is little spreading.

After going through several layers of
foil separated by silver-magnesium mul-
tiplying material, the electrons have
increased tremendously in number and
also in speed. They go through the last
foil window and strike the green fluor-
escent screen. With an image on it, the
screen is about as bright as a 100-watt
frosted lamp bulb.

The zinc-compound screen could ruin
the image by spreading light all over
the place, just as in the primary
cathode-ray tube, had not the zine
compound heen applied by a process
which does not allow this. Light cannot
spread sideways on the film but can
travel only straight through at right
angles to the surface. Visualize the
effeet by thinking of a thin slice of
hanevecomb filled with fluorescent mate-
rial. The material in each little cell can
fluoresce, hut it cannot spread its light
to the next cell because the wall will
not pass light., These cells are so
numerous that it takes a microscope
to show them.
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Schematic of the electron multiplier unit.

The image on the face of the multi-
plier cell is now very bright but has
net yet heen magnified.

A very-long-persistence fluorescent
material was chosen for several rea-
sons. In the first place, it will not show
transients like line and tube noises.
Second, it will not show the fairly rapid
fluctuations in the atmosphere which
take place in some degree all the time.
The final image has to be on the screen
for 2 to 4 seconds so that it can build
up; therefore, in effect, the image is an
“average'” of everything that comes
through. The actual image is as still
asx a photograph.

If the atmosphere is quiet, the image

NEW NAME FOR TV?

“Television” may be fine for engineers,
but the public needs a new name, “some
catchy, friendly word which may be
called out over the garden fence with-
out sounding silly.” That’s the conclu-
sion of the London Duily Erpress. Even
the U.S., according to the FE.rpress,
couldn’t think up anything better than
video or TV.

Some of the suggestions the Fxpress
has received sound like a new break-
fast food: Oculo, Focal, Imagee, Vis-
ray, Telio, Vix. Others are: Lookies,
Peeps, Vizema, Rad-E-Eve, and Look-
Hear. In all of them the impact of high-
pressure advertising or Buck Rogers
(or both) seem apparent.

Current leaders are Gazio, Air-Pie,
Opalook, I.C., and Kaladio.

Some suggestions for descriptive
terms for those who watch television
were given at the end of the article on
page 69 of the March issue of RaADIO-
ELECTRONICS.
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is erisp and clear, If it is tremulous, the
image is blurred slightly; definition
gets worse as the atmospheric condi-
tions deteriorate. Through the eyepiece
of a telescope on a bad night the moon
would appear as though it were vre-
flected from the surface of a pool of
water in a breeze. On the sereen, it
would be blurred but motionless.

The final step in producing an image
that can be viewed is magnification and
projection. Atop the upright metal eyl-
inder which houses the C-R tube and
the multiplier cell is a screen of white
tracing paper. Just above the multi-
plier, within the cylinder, is a lens from
an 8-mm movie projector. The lens is
mounted on an arm controlled by
selsyns. The lens can be moved over any
part of the multiplier tube so that it
can pick up any desired part of the
image. Light goes through it and is
projected onto the tracing paper, where
the much enlarged image is seen by the
observers. The lens may be moved up
and down for focusing.

Though the multiplier telescope was
not meant to and could not replace
existing teleseopes used for serious as-
tronomy, it does an cxcellent job of
revealing the mysteries of the heavens
to the lay observer.

BETTER TV STANDARDS

More exact scanning standards are
required for perfect picture transmis-
sion, reported F. J. Bingley of WOR to
the recent convention of the Society of
Motion Picture Engineers,

Artists may suddenly appear taller
and thinner (or the reverse) as studio
cameras are changed, he pointed out.
Also. if the receiver is lined up to give
a nice round pattern on one station, the
next one may he an oval. This is due to
differences in the ratio of vertical and
horizontal scanning velecities. Present
standards specify aspect ratio at 4 to 3,
but permit tolerances on both hori-
zontal and vertical blanking times.
Thus the ratio is not specified exactly.
Horizontal and vertical lines (as, for
example, the height and waistline of an
artist) may he transmitted differently
by the same station using different
cameras, As camervas are switched rap-
idly during the shooting of a scene, the
result can be disturbing to the onlooker.
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Antennas KFor Television®

Part VI—Consiruction

information and

performance reports on several varia-

tions of the common half-wave dipole

NUMBER of antennas, which
can be considered half-wave
dipole types, have different
characteristics  because of

their shape. The basic modifications are

the short-V, conical, and circular types.

These antennas have a higher resist-

ance and generally a broader band-

width than the dipole. Gain is a bit
higher because of somewhat narrower

>

"

Short-Y antenna is usable with 300-ohm line.

directivity, particularly in the vertical
plane, and because of greater surface
area presented to the arriving wave-
front,

The short-V (Fig. 1) consists of two
V-shaped sections fed at the apex of
each section. Each rod forming the V
is an electrical quarter-wave; the sepa-
ration between the rods of each section
forms an angle (which is nencritical)
of 30 to 45 degrees. Antenna resistance
is 150 to 200 ohms and matches a 300-
ohm line with insignificant loss for the
usual length of line used for TV in-
stallations.

The short-V and other modified types
find application in the fringe areas be-
cause they lend themselves to stack-
ing and use of parasitic elements with-
out too much reduction of antenna re-
sistance, If antenna resistance is too
low, matching problems are more diffi-
cult and leakage losses become higher
because of the higher current which
flows in the antenna system.

* From a forthcoming book: Refercnce Guide For
Television Antennas.

1 Television Instructors—Technical Institute,

Temple University.

The improved performance of the
expanded types of dipoles is due to the
ease with which the transfer is made
from propagated wave to antenna cur-
rent feeding into the transmission line.
Perhaps this is best understood if we
consider that at the ends of the an-
tenna we have minimum current but
maximum voltage. If an end is expand-
ed, it will intercept a greater cross
section of the arriving signal wave-
front. Energy, if it has a choice, will
flow along a conductor. If a substantial
part of the wavefront is intercepted,
its energy (in the form of antenna cur-
rent) will flow along the antenna ele-
ments, grouping at the apex, the maxi-
mum-current point of the antenna. At
this point the transmission line is at-
tached.

The conical antenna

The conical antenna (Fig. 2) is a
further expansion of the V. each an-
tenna element spanning out in the form
of a cone from the apex. The recom-
mended element length for symmetri-
cal bandwidth on each side of a chosen
center frequency is 0.365 wavelength
from the apex along the conical surface
to the rim. Of the modified types the
conical has the greatest bandwidth—
approximately 30% of center frequency.

For example, a cone cut for a stra-
tegic frequency in the low band (de-
pending on local station frequencies)
can he made to have peak response to
two or three channels and a somewhat
reduced sensitivity to other channels,
depending on frequency separations.
In addition the third-harmonic sensi-
tivity of the cone permits substantial
pickup on the high-band channels. A
cone cut for 70 mc has a bandwidth
of 21 me and, therefore, would have
peak sensitivity to channels 3, 4, and 5.
Third-harmonic sensitivity would cover
channels 9 through 13.

The cone can be constructed of sheet
metal, although (better from the stand-
points of wind resistance and economy)
it can be formed of 12 equidistant
radial wires or of copper screening,
with an insignificant change in charac-
teristics. The cone is versatile so far
as impedance match is concerned be-
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cause its resistance depends on its
shape. For example, with an angle of
15 degrees between the sidewall and
axis, the antenna resistance is 300
ohms. If two cones are to he stacked,
an angle of 10 degrees can be used to
obtain a resistance of 600 chms per
unit, again matching a 300-ohm line.
Some typical angles and corresponding
antenna resistances are:

Angle Resistance
(degrees) (ohms)
5 950
8 750
10 600
13 400
15 300

Reflectors and directors can be used
with the various dipole modifications.
The parasitic elements, for best per-
formance, should have the same general
shape as the driven antenna., Thus a
V-shaped reflector is used for a V an-
tenna, while a cone can be used for the
conical antenna.

The circular antenna

A circular antenna constructed by
the authors was found to have a num-
ber of unusual features which make its
performance outstanding for television.
It has somewhat higher gain than a V
or folded dipole, and it is much less
sensitive to high-angle radiation. Hori-
zontal directivity is also sharp, and
orientation rather eritical. This is, of
course, advantageous for the suppres-
sion of multipath reflections which
would produce ghosts.

The manner in which this circular
antenna receives signals differs from
that of an ordinary radio or a direc-

/\

X
]

300 LINE
Fig. |—Short-V uses four quarter-wave rods.
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Mast supports the loop ot exact center of top.

tion-finding loop antenna with which
maximum pick-up is obtained when
the edge of the loop points toward
the station. In direction finding, a
minimum or null is obtained with
the loop broadside to the station.
Of course, the loop itself is smaller in
diameter than the wavelength of the
received signals. Inasmuch as the sig-
nal phase, therefore, is about the same

ﬁ\.305)\ ANGLE /
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> %@ = {0

RADIAL WIRES

SHEET

on both sides of such an antenna, simi-
larly phased voltages are induced in
both sides and cancel at the receiver
feed point.

The circular antenna illustrated in
Fig. 3, however, although in the form
of a loop, is just slightly less than a
half-wave in diameter; therefore, out-
of phase voltages are present on the
sides when the antenna is broadside to
the television station. It is this posi-
tion which feeds maximum signal to
the transmission line,

Orientation is critical because the
pattern of this antenna is elongated,
extending in narrow-beam formation
forward and backward. Position of the
antenna in its vertical plane is also
sharp. A tilt of a few degrees makes
a considerable difference in signal pick-
up. Because of the electric and mag-
netic fields of the antenna, rotation
about its circumference is also critical,
and the transmission line feed point
must be either at the exact bottom or
top.

The more nearly perfect the circle,
the better the reception and noise-re-
duction characteristics for television.
The tubing from which the antenna is
constructed can be either %4 or % inch.
Too large a surface area may increase
signal pickup from ground levels and
harm the exceptional noise-reduction
characteristics of this circular antenna.

For peak performance, then, the fol-
lowing summarized factors must be
closely observed: The antenna must
be absolutely circular; it must be
mounted vertically; the plane of the
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antenna must be broadside to the sta-
tion direction; and the transmission-
line feed point must be attached so that
it is exactly at bottom or top. The an-
tenna conveniently matches a 300-ohm,
ribbon transmission line.

The poor performance of a circular
antenna in other than the correct posi-
tion indicates its ability to reject noise
and spurious-signal interference. This
improvement is evident when we con-
sider that, for signals arriving from
beneath the antenna, the voltages in-
duced in opposite sides of the antenna
would be in phase because of the added
half-wave of travel necessary to reach
the top of the antenna. Noise signal
would therefore cancel at the trans-
mission-line feed point. Multipath and
other signals which arrive at an angle
other than perpendicular to the plane
of the antenna encounter the same can-
celing effects. The directivity pattern
of the circular antenna instead of being
doughnut-shaped as is that of the more
conventional type of dipole, is narrowed
and pulled out horizontally toward the
station as is the pattern of a stacked
system.

SCREENING
Fig. 2—Conicol ontennas moy be made in o number of ways, os these drawings illustrote.

The circular antenna is a full wave-
length in circumference, and this di-
mension must nof be corrected for end
effect. It was found that peak sensi-
tivity was obtained with the antenna
cut to a free-space wavelength. Appar-
ent absence of end effects also indicates
less end loss due to capacitive leakage.
Dimensions for the various channels
(in inches) are as follows:

Channel Circum. Channel Circum.

2 202 inches 8 63 inches
3 183 inches 9 61 inches
4 167 inches 10 59 inches
5 145.5 inches 11 57 inches
6 135.5inches 12 55.5 inches
ki 65 inches 13 54 inches

Perhaps another reason for the in-
crease in sensitivity of the circular an-
tenna is its responsiveness to other
than horizontally polarized components
of the arriving signal. With the usual
turnstile transmitting antenna used by
television broadcast stations, there is
present a vertically polarized com-
ponent which is 25 to 30% as strong
as the horizontally polarized compo-
nent. A substantial level of circular-
ly polarized component has also been
observed. The circular antenna has
some sensitivity to these components
also. In faet, the circular antenna can
be converted into one with peak sensi-
tivity to a vertically polarized wave
simply by positioning the transmission
line feed point at the right or left in-
stead of at top or bottom.

A circular antenna constructed for
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channel 10 is shown in the photo. Note
that the antenna can be attached to the
mast at the top, which is a ground or
maximum-current point. Feed point is
at the bottom where the antenna is
insulated from the mast. The antenna
is comparatively small, symmetrical,
not top-heavy, and has very little wind
resistance.

Summary

1. Antenna placement is of primary
importance. It can do more to bring up
a stubborn signal than a multi-element
array or a booster. Place the antenna
in space loops of weak stations.

2. Use directional antennas where
needed in fringe areas or multipath
localities. To obtain the utmost from
a directive system, both impedance
matching with stubs at the antenna
and proper over-all length of trans-
mission line are important.

3. Choose antenna type and dimen-
sions with an eye to your local alloca-
tions. Design antennas for peak sensi-
tivity on frequencies to be received and
minimum sensitivity to other frequen-
cies from which interference might
come. Broad-band insensitive antennas
are not recommended.

4. Use ribbon transmission line to
match standard receiver inputs and cut
down attenuation on spans of line.
Only at the very high TV channels does
the loss in twin-lead approach the loss
of a very-good-quality co-axial line. Co-
axial line is helpful in some noisy lo-
calities, but make certain the greater
attenuation does not cancel the bene-
fits of shielding.

5. Antennas perform better on fre-
quencies higher rather than lower than
those for which they are cut. Choose
antenna dimensions to favor the lower
frequencies, particularly if one of these
stations is weak. Separate high- and
low-band antennas are not necessary
in most localities. A low-band antenna
properly cut will perform just as well
on the high band because of harmonic
relationship. If stations are not in the
same direction, a separate high-band
antenna may be helpful in some locali-
ties if it can be separately oriented.

o+ CAN BE ATTACHED TO MAST HERE

CIACUMFERE NCE =
| WAVELENGTH

300 LINE

Fig. 3—Loop is o simple l-wavelength circle.

6. The advantage of stacked anten-
has, so far as signal strength is con-
cerned, is questionable, the maximum
possible increase under the most ideal
conditions being 407%. Stacked systems
reduce noise pickup from below.
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O EY, Pedro,” I shout, cradling
the telephone. “Dig me up a
hatful of spark-plug suppres-

sors, will you?”

He lays down his broom gratefully,
and starts for the back room. Then he
stops, turns, and gives me the quiz-
zical eye.

“How many?” he queries suspiciously.

“All you can find,” I reply shortly.
‘““And make it snappy.” I reach for my
overcoat, elimb into it, and by that time
he’s back. I can see the curiosity work-
ing on him when he hands me the box.

“How come so many?”’ he asks, try-
ing to be casual but not succeeding
very well.

“One per cylinder,” I answer, “six
cylinders per car, and nine cars.”

“Whose cars?”

“Sheriff’s office,” 1 snap back, start-
ing for the door. “They’re lousing up
seven TV sets in the apartment across
the street from them.” I shut the door
behind me, climb into the truck, glance
back through the window, and climb
out again. I shove my head in the door,
and bellow good and loud.

“Stick with that broom!” I shout. I
hear a gasp from the back room, and
Pedro rockets through the doorway,
grabs the broom from the counter, and

Television News

begins sweeping furiously. I climb back
in the truck, whistling.

When I get to the county jail, I'm
not whistling any more. There are six
squad cars in the space marked No
PARKING RESERVED FoR SHERIFF’S VE-
HICLES, their engines running. I glance
across the street as I get out of the
truck: my antennas are still up, all
seven of them.

I climb the steps to the sheriff’s of-
fice, which is also the reception room of
the county jail, and ring the bell. In a
minute a surly-faced turnkey opens the
door, and regards me stonily.

“Well?” he says, blocking the open-
ing.

“Hello,” 1 falter. “Sheriff in?”

“Naw,” he says bitterly. “He ain’t
never in.”

“When will he be back?”

“Couple months, maybe,” the turnkey
says.

“Where is he?” I ask.

“Florida. Tough life, huh?”

“Yeah,” I say. “Look, who's the boss
while he’s gone?”

“Joe,” the hard-faced one says. “Joe
Dimitz. Wanna see him?”

“Please,” I say.

He steps out of the way, and T walk
in. The room is lined on three sides by
iron bars, and has a sort of counter
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running aleng the middle. Behind the
counter I see two tables of pinochle go-
ing strong, complete with four kibitzers.
“Joe,” the turnkey says, slamming
the iron door shut behind us. “Fer you.”

One of the pinochle players looks up,
annoyed. He gets to his feet with a
resigned air, sticks his cards in his
trouser pocket, and walks te the coun-
ter. He leans on it and gives me the
once over.

“Yeah?” he says.

“Pleased to meet you,” I say, figuring
a white lie is no crime. “You're in
charge here?”

“Chief Deppity,” he says, prodding
himself in the chest. “What’s on your
mind?”

“Well,” T say, taking a deep breath.
“I'm 1n the radio business.”

“Yeah, yeah,” he says impatiently.
“I'm in the sheriff business. Whaddya
want?”

“I've installed seven television sets
in the apartment across the street, and
your squad cars are fouling them up.”

“G’wan,” he says suspiciously.
“How?”

“Ignition noise,” I say. “Every time
one of your spark plugs fires, the pic-~
tures jump.”

“Yeah?’ he says, interested.

“That’s right.” I manage a friendly
smile. “It’s just unfortunate that the
antennas have to be pointed in this di-
rection, but they do. Your plugs must
be gapped too wide, too.”

“So0?" he says.
“So I'd appreciate it if you'd let me
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install spark-plug suppressors,” [ plead,
“and regap the plugs. At my own ex-
pense of course.”

He looks me full in the face, reaches
in his pocket for his cards, and fans
them out carefully. Then he turns his
back on me and walks on over to the
table.

“No can do,” he says, his attention
on his cards. “Can’t have citizens mess-
in' with county cars.”

“Well, how about killing the engines
when you park out ir front?” I ask in
desperation. “That wculd help a lot.”

“Tt would, would it?” he says turning
his head to look at me.

“Sure,” I say, misunderstanding his
tone. “They’d still bother going and
coming, but the parked ones wouldn't.”

“Listen,” he growls. in an ugly voice.
“Them cars is left runnin’ to keep 'em
warm so we c'n get a fast start if we
have to.” He pauses and winks at the
man across the table from him. “Be-
sides,” he says. “How'd you like to
leave a warm room'n climb in a cold
car?”

“I know,” I falter, “but ... .”

“Leave’'m out, Ike,” he interrupts me,
motioning to the turnkey. I'm still try-
ing to think of something to say when
the door swings shut behind me.

Pedro gets curious

When I get back to the shop, I find
Pedro perched on my high stool, elbows
on the bench, earnestly studying an an-
tenna directivity chart spread out be-
fore him. He looks up, nods vaguely,
and goes back to the chart.

“Hi.” I say. peeling off my coat.

“Hi.,” murmurs Pedro absently.
“Look.” He lays a fianger on a figure-
eight curve. “I don't get it. Herk.”

“Nothing to get,” 1 say, hanging up
the coat. “That just shows the directive-
ity of a folded dipol¢ antenna.”

“What's the dotted lines for?”

“Directivity of the dipole on differ-
ent frequencies,” I explain, leaning on
the bench and tracing out the curves
with my forefinger. ‘“Different chan-
nels, really, since thev're bands of fre-
quencies.”

“Over here it's diferent.” he says,
pointing at another sct of curves.

“Sure.,” I nod. “This is the same
dipole with a reflector added. That
makes it more nearlv unidirectional.”

“Hunh?” says Pedro.

*“Capable of receiving better from the
front than the back.” I elucidate.

“Hey,” says Pedro. “If you point the
front end at the station, the picture’ll
be stronger, hunh?”

“Right,” T agree. “And noise pickup
from the rear will be attenuated.”

“Gee,” he says. “Hey, Herk, you had
some phone calls.”

“Oh?” T question ahsently, still look-
ing at the curves.

“Trouble,” declares Pedro happily.
“You got more trouble.”

“Now what?” I groan.

“Four people called,” he says, con-
sulting a list he drags from his pocket.
“All from the same uddress. They got
funny lines going through their pic-
tures all the time. The pictures keep
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jumping, too.” He laughs, pleasantly.
“Funny, hunh?”

“Not very,” I scowl. “What else?”

“Three of them said you better either
fix their sets or give their money
back,” Pedro says lightly. “That’s all.”

“Yeah,” I mutter. “That’s all.” I go
out front, and make a phone call to a
friend of mine who has a friend on the
county council. Pretty soon he calls
back. His friend, my friend reports, will
be glad to recommend to the council
that the sheriff’s squad cars be equipped
with suppressor-type spark plugs; but
he’ll have to wait for the sheriff to get
back before he makes his recommenda-
tion. I[t's not good politics, my friend
tells me, for his friend te do anything
in the sheriff’s absence. I thank my
friend bitterly for using his influence
with his friend, and hang up.

The phone rings before I get two
steps away, and it’s another of the
seven.

“Yes,” I say, after the spluttering
subsides. “I know your pictures are
streaked and jumpy. It's ignition hash
from the sheriff’s cars across the street.
Yes, I am doing something about it.
Yes. Of course I guaranteed it. Yes,
I'm working on it.” I hang up despond-
ently, and wonder idly where I can find
a good. tall cliff to fall off.

“What's the matter, Herk?”
asks eyeing me solemnly.

So I very carefully give himi my full
opinion of political hirelings who leave
engines running 24 hours a day within
spitting range of a seven-unit TV in-
stallation. I elaborate on the details of
how crowded the poorhouse is these
days with innocent ex-radiemen who
have suddenly had to redeem seven TV
sets with cold cash. And I shake a
verbal fist at a guy named Edison who
started the whole sorry situation by
noticing that current flowed through a
light bulb with an extra wire sealed
into it. Finally I run out of breath.

“Can't you change the aerials,
Herk?" Pedre asks.

I shake my head sadly.

“I'm already using co-ax,” I explain,
“and the antennas are mounted as far
back from the street as the landlord
will allow.”

“You can’t put suppressors on the
squad cars?”

“Not without permission. The chief
deputy won't play, and the sheriff's
gone for a couple of months.”

“We need a temporary cure, hunh?”

“Yeah,” I sav.

“Want to spend some money?” Pedro

Pedro

‘asks innocently. His eyves are narrowed,

and his thoughts seem far away.

“I'd rather spend a lot of money than
take those sets back,” I retort. “But
no bribery, thank you. I couldn’t cuss

politicians any more if I were as
crooked as they are.”
“Yeah,” acquiesces Pedro. “Well,

time to go home.” He eyves me expect-
antly, and I suddenly realize it's Sat-
urday.
“Payday, hunh?” I comment, digging
deep. “Okay, kiddo, here you go.”
“Thanks, Herk,” he says, pocketing
it. “See you Monday after school.” He
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starts for the door, and stops with his
hand on the knob. “Coming in tomor-
row?”

“No,” I answer, absently.

“G’'nite, Herk,” Pedro says. He's got
a funny light in his eyes, but I'm too
busy worrying to pay much attention. I
potter around a few minutes, and then
I go home too.

Monday merning

Monday morning [ seem to feel some-
thing is wrong the minute I walk in the
shop. But everything looks all right, so
I shrug off the feeling, and go back
to the bench and start to work.

Along in the middle of the morning,
the phone rings. I figure it’s one of the
seven and shrink from answering it;
but it keeps on jangling, so I grab it.

“Mr. Newton?” a rough voice de-
mands.

“Yeah.”

“Joe Dimitz,” the voice goes on.
“Chief Deppity. Harya this mornin’?”
He is all sweetness and light and chum-
miness, and I don’t get it.

“Okay, thanks,” I say coldly. “What
can I do for you?”

“Where ¢'n I get some of them things
your boy was tellin’ me about yestiday?
Some kinda spark plugs that don't mess
up the television?”

When I come to enough to recover
my voice, [ tell him of a garage in
town that carries them.

“Thanks,” he says. “We don't leave
our cars runnin’ no more when we
park. In fact we kill the motors a block
away and coast in.” His voice goes
apologetic. “We'd like ta get a block
away before we start up again, but we
ain’t figgered it out yet.” He hangs up,
and leaves me in a daze. I just sit
there for a minute staring into space.

Then my eyes focus: there's an empty
spot where there’s supposed to be a TV
set. A little 7-inch job that I've been
trying to peddle for three months is
missing, and way back deep in my al-
leged brain something keeps whisper-
ing “Pedro.” .

I take the phone off the hook, and
call the high school, meanwhile trying
to keep my plate current from rising
too high, First I have to talk to t
principal’s secretary, and then to the
principal himself; but they finally put
Pedro on the line.

“Hi, Herk,” he
wrong?”

“You know what’s wrong,” I declare.
“You bribed the Sheriff’'s force with a
TV set vesterday, didn’t you?”

“No,” he says innocently. “I didn't.”

“Hunh?” I'm brought up short. Pedro
does a lot of things, but he's never lied
to me. “Pedro, you tell me the truth.”

“I loaned it to them,” murmurs Pedro
softly, “until the sheriff gets back. With
option to buy.”

“Yeah?” I say weakly, beginning to
see the light.

“T stuck up a folded dipole,” Pedro
continues gaily. “No reflector.” He
pauses, and his voice drops. “Any com-
plaints from across the street?”

“No, Pedro,” I say reverently. “No
complaints.”

says. “Anything
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Ignition Interferencc

to KM and Televisiorn

By JOHN B. LEDBETTER*

HILE the effects of interfer-

ence from automobile igni-

nition systems on radio and

television reception are well
known, the exact process through which
they are brought about is not as fa-
miliar. A sound basic knowledge of the
contribution of each part of the igni-
tion system to the generation and radi-
ation of interfering electrical pulses is
necessary for a logical approach to the
problem.

We usually think of the electrical
system of motor vehicles as handling
low-voltage direct currents. There are
several points, however, in the ignition
system  where high-frequency, high-
voltage oscillations exist. At any point
where an are is generated, a transient
oscillating current flows in certain
parts of the wiring, Such ares occur
under certain conditions at the genera-
tor brushes, starter motor, heater fan
motor, and at the breaker points of any
of the relay devices, such as the voltage
repulator,

WINDING ROADWAY

T1[~HORIZ DIPOLE ANT

TEST EQUIPMENT
INSIDE BUILDING
Fig. |—Cars drove slowly away from antenna.

In the ignition system, high-frequency
oscillation takes place in the primary
circuit when the breaker points open,
even though an are does not actually
form. This is due to the rapid change
of current in the primary, which causes
a correspondingly rapid change in the
magnetic flux linking the primary and
secondary of the ignition coil. As the
magnetic flux collapses through the sec-
ondary winding, it induces a very high
voltage in that circuit, which ionizes
the electrodes of the spark plug and
causes the spark to appear.

WKRC, WCTS-FM, WKRC-TV, Cincinnati

Exhaustive measurements show the

effects of automobile interference on

reception and ways of preventing it

The spark. or instantaneous secon-
dary discharge, has a capacitance com-
ponent of approximately 1 microsecond
duration and a peak current up to 150
amperes. The discharge of the capaci-
tance component, which oscillates at
very high frequencies, is followed by
an indurction component of much longer
duration and much lower current value.
The current, which decreases exponen-
tially during this period, has superim-
posed on it sine-wave oscillations whoese
frequency depends on the L-C proper-
ties of the primary circuit, that is, the
frequency of resonance.

It is the extremely high-frequency,
high-current discharge in the ecapuci-
tance component of the spark which re-
sults in outward radiation of electro-
magnetic waves from the high-tension
ignition systeni. Because this radiation
does not confine itself to any fixed fre-
quency but occurs at many different
frequencies, and at greatly varying am-
plitudes, interference is caused to al-
most every type of radio broadcast and
communications service, especially those
operating in the higher-frequency
bands.

Suppression at the source

Although directional receiving an-
tenna systems ean be employed to good
advantage in discriminating against
uncontrolled radiation from a parallel
plane or fixed source, they become
rather ineffective if interference is re-
ceived from several different directions.
The only logical answer to the problem;
therefore, is the suppression of ignition
interference at its souree, or its reduc-
tion to a tolerable limit,!

The Radio Manufacturers Associa-
tion has taken steps toward a practical
solution of the problem. A meeting was
called in February, 1944, between the
RMA and the Society of Automotive
Engineers, and a joint RMA-SAE
Committee on Vehicle Radie Interfer-

L *The Automotive Industry’s Participation in
Reduction of Radio and Television Interfer-
ence,” P. J. Kent, Chief Engincer, Electrical
Div., Chrysler Corp. Paper nresented at SAE
summer meeting, French Lick, Indiana, June
6-11, 1948.
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ence was organized. Three subcommit-
tees were formed, and each was given
a specific assignment in the interfer-
ence study.

In 1944, the receiver subcommittee
made exhaustive tests to determine the
tolerable limits of interference of sev-
ceral nrakes of FM receivers, The first
field test was made at Rye. N. Y., where
several different makes of FM and tele-
vision receivers were set up to receive
broadeasts from NRC and CBS in New
York City. Conditions were controlled
so that the reccived signal strength at
Rye would approximate the fringe-area
value of 50 microvolts per meter for
FM and 500 microvolts per meter for
television,

The measurement setup consisted of a
horizontal receiving dipole mounted 714
feet above the ground and connected to
the various receivers, and a Measure-
ments Corporation Model 58 noise meter.
With the rececivers tuned in, different
makes of nmwtor vehicles were driven
slowly away from the reeeiving antenna
until a point of tolerable interference
(as determined aurally or visually by a
committee of three) was reached. (See
Fig. 1.) The noise meter was then con-
nected to the antenna and the strength
of the interfering radiation was meas-
ured.

As a result of these tests, a field
strength of 35 microvolts per meter at
a distance of 50 feet from the distrib-
utor-coil side of the vehicle was fixed
as the tolerable limit of interferenc..
This limit is applicable at all frequen-
cies up to 150 me.

IGNITION SIDE OF VEHICLE TOWARD ANTENNAS

DIPOLE ANTENNAS 7'ABOVE GROUND

Fig. 2—Noise measvrement setup used at Rye.
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A second test

In June, 1944, the RMA-SAE inter-
ference committees conducted the sec-
ond field test at Andcrson, Indiana. For
the test, seven different makes of auto-
mohiles were selected as being repre-
sentative of the engines and electrical
systems in common use. The noise-
meter antenna was sct up for both hori-
zontal and vertical polarization at dis-
tances of 5, 15, and 50 feet from the
ignition side of the vehicle. Each ve-
hicle was equipped with the suppres-
sion supplied or recommended by the
manufacturer; in many cases different
types or amounts of suppression were
cmployed to determine their effective-
ness.

Some general conclusions  were
reached as a result of this series of
experiments:

1. Vehicles  employing  compactly
grouped ignition systems produce less
interference than those in which com-
ponents are more widely separated
from each other.

2. Spark-plug and distributor sup-
pressors are more effective below 40 me
than above, although interference is
reduced considerably at the higher fre-
quencies,

3. A very effective method of sup-
pression is to complctely enclose the ig-
nition system in a grounded metal
shield and employ spark-plug and dis-
tributor suppressors.

4, Measurements of radiation inten-
sities made by different methods and
with various instruments do not neces-
sarily agree.

5. Generator interference, when pres-
ent, was noticeable at a distance of 5
feet but not at 50 feet.

6. Interference resulting from a
group of vehicles is /ess than the total
of the individual vehicles (possibly due
to phase cancellations).

7. Radiation from any given vehicle
varied widely at a number of different
frequencies.

Another series of field tests was
made at Anderson in 1945 to determine
which type of suppression would work
best with each type of vehicle. For this
test 13 passenger cars and trucks were
used. and the standard Rye measure-
ment setup was used (see Fig. 2). Note
the radiation curves (Fig. 3) of a
typical six-cylinder engine with two
degrees of suppression. The addition of
spark-plug suppressors is obviously im-
portant.

The conclusions

Several cenclusions were reached:

1. The wajority of vehicles are ca-
pable of meeting the tentative tolerable
limit (35 microvolts per meter at 50
feet, measured on a horizontal antenna
TV feet above ground) by employing
10,000-ohm suppressors at each spark
plug and in the distributor center lead,
and by locating the ignition coil so that
the high-tension lead (from coil to dis-
tributor) is not over 8 inches in total
length.

2. Addition of a capacitor on the

JUNE, 1949

Felevision News

primary lead at the eoil is necessary in
some cases.

3. All high-tension leads should be
kept as short as possible,

4. All metal tubing, rods, coolant
lines. and wiring other than ignition
should be kept well away from the ig-
nition system.

5. No excessive interference from
clectrical equipment other than igni-
tion was noted at the 50-foot distance,
although the possibility of such inter-
ference does exist.

A third series of field tests was con-
ducted at Anderson in August, 1947,
mainly for the purpose of educating
automotive personnel who had not seen
the previous tests.

Another set of tests

The fourth set of field tests, made
expressly to determine the etfect of ig-
nition interference on modern television
receivers, was conducted at Marlton,
N. J., approximately 15 miles from
Camden, where a signal strength of 500
microvolts per meter at 7% fect above
the ground could be obtained from
WFIL-TV, Philadelphia.

The measurement site was located in
an open field, removed from interfer-
ence except for the vehicles to be
measured. The televizsion receivers and
the noise meter were placed in darkened
area for proper viewing of the C-R-
tube screen.

The cars under measurement were
driven head-on toward the antenna site
until the observers agreed on a tolera-
ble value of interference. For each
measurement, the engine was run at
the speed which resulted in the greatest
amount of interference (usually a repe-
titive acceleration).

The conclusions were:

1. Interference from ignition systems
causes a tolerable black or black-and-
white streak in the picture at an inter-
ference level varying from 6 to 69 mi-
crovolts, depending on the character
and duration of the radiated pulse as
well as on the receiver. The average
limit of tolerable interference for all
measurements on the four receivers was
approximately 33 microvoltz. (This
agrees remarkably well with the 35-
microvolt level of tolerable interfer-
ence set up in the Rye tests.

2. The television receivers did not
lose synchronization when subjected to
the so-called tolerable limit of inter-
ference.

3. The character and duration of the
radiated pulse as scen on the television
screen determines to some extent the
tolerable level of interference. For ex-
ample, the long, serrated pulse of a
Pontiac tested was easily seen and
therefore vequired more suppression
than some others.

4. The interference level used for the
tests allows satisfactory reception only
if it is intermittent but does not if it is
continuous interference. For satisfac-
tory reception under continuous inter-
ference, a signal-to-noise ratioc of ap-
proximately 30-40 db (for equal band

www americanradiohistorvy com

- 131

width of television receiver and noise
meter) would probably be required.
This is a considerably better ratio than
the “tolerable” ratio decided on during
the test.

5. In the receivers tested, the im-
munity of the sound channel to inter-

WITH DISTRIBUTOR SUPPRESSOR
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WITH DISTRIBUTOR & SPARK PLUG SUPPRESSORS

Fig. 3—Curves show suppressors are effective.

ference was better than that of the
picture channel, and. for all practical
purposes, may be regarded as about
complete.

6. The 1948 Chevrolet (the only late-
model car tested} incorporated certain
ignition changes and was not equipped
with suppressors, Its interference ra-
diation was within tolerable limits.

7. Use of the special “resistor spark
plugs” (with built-in suppressors) re-
duced radiation from the ignition sys-
tem by an appreciable amount. In the
two tests conducted with these spark
plugs, the tolerable interference dis-
tance moved from 200 feet from the
antenna to approximately 70 feet, a
substantial gain.

Reports from numerous sources indi-
cate that no detrimental effect on en-
gine performance or fuel consumption
iz brought about by the installation of
suppressor vesistors. Their addition, in
many cases, helps show up spark plugs
which are old, coked, or partially
fouled.

The ultimate result of all the tests
has been to show that by the simple
expedient of equipping all motor ve-
hicles—passenger cars, trucks, and
buses-—with szuitable suppressors (and
possibly rearranging distributor wiring
in stubborn cases) the problem of ig-
nition interference to television and
FM and AM radio reception can be
effectively solved.

Thanks are due to K. A. Chittick of
RCA, P. J. Kent, Chief Engineer of
Chrysler’s Electrical Division, the Ra-
dio Manufacturers’ Association, and
the Society of Automotive Engineers
for permission to use some of the ma-
terial in this article.
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W cover reatorc B —
The Radio Hat

NE of the most useful and eye-
catching radio novelties in a

T IS refreshing
to note that not
all radio manufac-
turers in this coun-
try believe that ra-
dio broadcasting is
doomed to early
extinction. It seems
certain that Amer-
iean ingenuity and
inventiveness will
do much to keep
it in the fore-
ground for genera-
tions to come.

This is exemplified by an entirely
new radio receiver—the Radio Hat—
illustrated on the cover of this maga-
zine. Communication, reception of
news, time and weather reports, are a
constant necessity to people in this
country. So is a light and portable re-
ceiver, such as the Radio Hat, illus-
trated in these pages,

As a new article of manufacture, it
will probably cause no little sensation
in this country during the next few
months. Ovriginally the manufacturer
of the Radio Hat helieved that the item
was geared for the use of youngsters
only. It would seem indeed that on ac-
count of its low price—below $8.00—it
will find a large market in this particu-

lar sphere, Boy Scouts and youngsters
on their vaeations, whether in the
country or at the beach, will be avid
huyers of an article of this type.

Grown-ups. however, will buy it as a
stunt and for emergency purposes or
sports, such as hiking, eanoeing, and
boating.

The editors made a number of tests
on the Radio Hat and found it to be an
exceptionally efficient receiver, particu-
larly for outdoor purposes. In and
around New York City, practically all
the locals came in with excellent vol-
ume. An efficient modified ultraudion
circuit is used and the separation of
stations is clean and effective. The set
is tuned with a control located between
the two tubes on top eof the hat.

The device was found to be quite
directional and for this reason the
rotatable loop antenna should be used.
unless the wearer of the hat turns on
his own axis to get the best veception.

A number of tests were also made in-
doors. Reception was fair, even in steel
buildings; good in non-steel buildings.

The battery, incidentally, is made up
of one 22%-volt B-battery and two 10¢
A-batteries. These are contained in a
carton which is kept in the pocket and
is connected to the hat with a flexible
short lead cord.

strangely

appearance of the set is bizarre but
impressive,

as seen in the

will be wearing their radios as they
head—rod and reel in hand—for a spot

long time is the Kadio Hat, a

new type of personal receiver
manufactured by the American Merri-
L.ei Corporation of Brooklvn, N. Y. It
is a sensitive little two-tube set built
into a tropical-type helmet with the
tubes projecting from the front like two
small horns.

Its tuning contrel is a small, stream-
lined bar knob mounted between the
tubes. The antenna (and tuning in-
ductor) is a 5-inck loop, % inch wide,
mounted vertically on the rear of the
crown, It fits into a socket that permits
rotation through 90 degrees for direc-
tional effects. A single headphone is
built into the inside of the hat just
over one ear.

Power is supplied by a tiny 8-ounce
battery pack that fits into a pocket and
connects to the set through a 36-inch
Iength of thin 3-conductor wire. The

photographs.

At a glance, this “man-from-Mars”
personal radio would appear to be a
child’s toy but after using it for a few
hours, we began to see its possibilities.

For example, it is just the thing for
baseball fans who want to keep up
with the doings of the out-of-town
teams while rooting for the home-town
favorites in the local ball park. Fol-
lowers of the sport of Izaak Walton
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on the banks of the old mill stream. For
beaches, hiking, bicycling, picnies, or
strolling in the park. the Radio Hat will
prove its worth to all who wear it.
Substantial and water-resistant, the
Radio Hat weighs only 12 ounces and
can be fitted to any size head by adjust-
ing the leather sweatband. Twelve
ounces may secm heavy for a hat until
compared with the five to seven ounces
of the average man’s hat. The Radio

3v4a
2 _‘T‘_l «~PHONE

5 3 B+22.5V

BATTERY PLUG

f/-;—-\‘. A+1.5V
aﬂﬂ 5

The interesting detector circuit apparently adds considerably to the receiver's sensitivity.
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HELMET LINER
AND CHASSIS
SHIELD

i
BATTERY Paiw ADJUSTABLE HEAD BAND

BATTERY CABLE

Within the hat. Interior is perfectly smooth.

Hat fits well and can be worn at almost
any angle. Probably young ladies will
wear it perched on the back of their
heads (see this month’s cover) and
youthful gay blades can wear it tipped
jauntily over one c¢ye. The phone is
over the left ear but can be moved to
the right if the wearer desires.

The Radio Hat is made in such gay
colors as canary yellow, lipstiek red,
turquoise, chartreuse. tangerine, lav-
ender, blue, and cerise for teen-agers,
and in tan, gray, green-gray, and blue-
gray for adults.

The circuit

The circuit of the Radio Hat is shown
in the diagram. The 185 is connected
as a modified ultraadion detector. Its
tuned circuit consists of the loop and a
small compression-type capacitor with
the control knob on the front between
the tubes. The audio amplifier is a 3V4
pentode, resistance-coupled to the de-
tector. Bias for the amplifier is de-
veloped across its 20-megohm grid re-
sistor. The single phone is in the plate
circuit of the 3Vd4 where it provides
sufficient volume for local stations.

The power supply is a small battery
pack that supplies 1'% volts for the fila-
ments and 22% volts for the plates and
screen grids, The A-battery is a stand-
ard No. 2 flashlight cell that will last
as long as 20 hours with intermittent
use. Replacement battery packs will be
available at retailers or from the manu-
facturer. These are 2% x 2% x 1%
inches, housing the .\- and B-hatteries.
The A-battery is held in the pack with
spring-brass clips that connect to the
battery terminals,

The batteries connect to the set
through a 3-prong ccnnector and a thin
flexible cable. There is no switch. The
set is turned on by plugging the battery
cable into the socket on the pack.

The selectivity is surprisingly good.
It separates stations much better than
some 4-tube t.r.f. sets. Like most regen-
erative detectors, this one requires care-
ful adjustment of the tuning control
and antenna for best reception.

The manufacturer states that when
the Radio Hat is put on the market, its
tubes will be coated with a tough plas-
tic that will prevent damage from fly-
ing glass should a tube be broken.
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TUNING CAPACITOR

3V4 SOCKET i

COUPLING
CAPACITOR

I

IS5 PLATE BYPASS " |,
1S5 SCREEN BYPASS“"[,

PHONE CONNECTORS *

HELMET LINER OF
THIN FIBER BOARD

PHONE CORD-

This “'chassis” is covered and shielded with

Pesign
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; DETECTOR
"= PLATE AND SCREEN
RESISTORS

BATTERY CABLE

REVOLVING
LOOP GUIDE

SOCKET FOR LOOP

—BATTERY CABLE

foil-coated liner seen in photo at left.

NEW AND IMPROVED TRANSISTOR

INSULATING PORTION {3)

e

GERMANIUM CRYSTAL {1)
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Courtesy Rell Tetephone Laboratories

New design.in the Transistor has resulted in the model above. A thin crystal occupies the
central portion of a cylinder, and the two cat-whiskers press on it from the opposite ends.
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Electronics

Electronies in Medicine

Part VIII-A radio technician can repair

and maintain almost any X-ray installation

-RAYS are an invisihle form of

radiant encrgy of extremely

short wavelength (0.125 X 10*

to 0.5 X 10¥ em), They have the
ability to penetrate many opaque mate-
rials. They are produced in an evacu-
ated glass envelope by bombarding a
positively charged, tungsten-plated, cop-
per anode with a high-velocity stream
of clectrons emitted from a heated fila-
ment and negatively charged cathode
(Fig. 1).

Ax the potential between cathode and
anode increases, the X-rays become
shorter in wavelength and more pene-
trating. Comumercial X-ray tubes are
operated at voltages ranging from 50
kv to several million volts, depending
on the design of the tube. The current
consumption runs from about 15 to
several hundred ma. Higher-current
tubes produce better contrast in X-ray
pictures.

Most of the energy produced by the
clectronic bombardment of the anode
is liberated in the form of heat. Only
a small proportion is emitted as X-rays.
This heat may be dissipated by radia-
tion fins attached to the anode, by ecir-
culating water, or by immersing the
tuhe in oil.

Tubes may have either stationary or
rotating anodes; Fig. 2 illustrates the
latter. Its chief advantage is that it
permits the X-rays to be concentrated
into a much smaller area because of

Control panel for an X-ray-fluoroscope unit.

the more efficient heat dissipation of
the rotating anode. A rotary anode is
cool under conditions that would gen-
erate enough heat to destroy a sta-
ticnary anode.

Radio technicians are occasionally
called upon for emergeney servicing of
X-ray apparatus Dbelonging to local
hospitals or physicians. Although many
repairs can be made only by specially
trained personnel with the proper re-
placement parts, the most commonly
encountered difficultiex are relatively
simple to remedy. Therefore, the re-
mainder of this article deals with some
of the basic compenents of all X-ray
equipment, with which some familiar-
ity is required for servicing profitably
such machines.

TUNGSTEN TARGET

ELECTRONS

COPPER ANODE

HEAT RADIATING FINS
Fig. 1—High-velocity electrons strike anode.

A word of ecaution at the outset.
X-ray equipment is dangerous! Care-
lessness may lead to <erious injury or
loss of life. Never violate the following
rules:

1. Never handle the free end of any
cable without first curefully grounding
it to discharge any high voltage. This is
doubly important in machines which
employ capacitors in the power supply.
Also, the negative leg of the high volt-
age is common with one of the filament
leads.

2. Never take measurements with the
power on. Make certain that the equip-
wcent s turned off, and use « continnity
meter.

3. Never observe an wicovered X-ray
tube wnless protected by the lead and
glass chicld provided swith the equip-
ment.  Excessive exposure to X-rays
may cause severe burns. Carelessness
may lead to the loss of a hand or of
eyesight,

Although these warnings make X-
ray servicing appear exceedingly dan-
gerous, actually it is no more so than
television work. The fact that many
thousand physicians and X-ray service-
men work with such equipment daily
with safety proves that it is harmless
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By EUGENE THOMPSON

when correet and eareful precautions
are taken.

Typical generators

Figs, 3, 4, and 5 are schematic dia-
grams of relatively simple X-ray ma-
chines. Although more complicated in-
struments are sometiimmes encountered,
they all boil down to the basic essen-
tials illustrated here. The servicing of
all X-ray apparatus, no matter how

complex, may bhe greatly simplified
BRUSH ROTATING ANODE
/ /_V \ CATHODE

i \
ROTOR  §7T0R WINDING FiL

Fig. 2—The ancde rotates to dissipate heat.

when it is remembered that they must
all contain an X-ray tube, a high-
voltage power supply, and a source of
filament voltage. The remaining com-
ponents found in more complicated ma-
chines are usually incorporated in the
control unit to make the equipment
more convenient for non-technicians to
operate.

No attempt will be made to enumer-
ate all the possible defects which may
be euncountered. The reader can obtain
this information by inspecting the dia-
grams. The X-ray trouble-shooting
chart enumerates those common Jiffi-
culties which can be remedied by the
average radio repairman. The follow-
ing discussion is limited to basic prin-
ciples.

The machine in Fig. 3 is a small,
15-ma portable unit of the type com-
monly used in many doctors’ offices and
for bedside werk in hespitals. The
schematic iz more or less self-explan-
atory. The X-ray tube is self-rectify-
ing hecause of the comparatively low
potential and current at which it is
operated. For higher-voltage tubes, ex-
ternal rectification is necessary because
the operating potential is so much
higher than the peak inverse voltage of
the tube. Note that one side of the high
voltage is common with one leg of the
filament: that is why the filament's
cable must be grounded when removed
from the tube for inspection before
being handled.

Fig. 4 is a schematic of a typical
high-voltage X-ray unit. The ampli-
tude of the high voltage is controlled

RADIO-ELECTRONICS for
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by the autotransformer voltage-selector
setting, A four-tube bridge-type. full-
wave rectifier is used. Some units em-
ploy only one oy two rectifier tubes.
X-ray rectificrs are of the heavy-duty
type and are commonly immersed in
oil to dizsipate heat, Note that again
the negative side of the high voltage
is tied to one =ide of the X-ray tube
filament circuit,

As a safety measure, the filaments
of the X-ray tube and rectifier tubes
can be lighted independently of the
high-voltage circuit. This makes pos-
sible safe inspection for scrvicing pur-
peses. It also permits the X-ray oper-
ator to keep the machine warmed up
for instant use.

The X-ray tube filaments can be in-
spected by looking through the window
in the tube in some cases. In other
tubes, the filament cannot be seen and
continuity testing is the answer. When
testing for gassy tubes with the high
voltage on, alwiays stay behind a pro-
tective shield.

An additional fceature of X-ray
equipment illustrated in Fig. 4 is the
dead contacts or buttons between the
tap contacts on the autotransformer.
This prevents shorting of the high
voltages  developed across the auto-
transformer winding< when switching
from one eontact to another. The im-
pertance of these dead buttons from
the servicing standpoint is that the
voltage sclector may sometimes be un-
intentionally left on a dead button:
and when the operator attempts to use
the equipment, it appears to be out of
order.

A two-tube unit

The cirenit in Fig, 5 is similar to
that in Fig. 4. However, two tubes are
used instend of one. One tube is used
for taking X-ray photographs. and the
other i~ used for ‘luorescopy. In this
respect it ix similar to the table unit
illustrated in the photograph, The flu-
oroscopie tube is concealed under the
table. The radiographice tube is mount-
od on the moving earrviage above the
table. On oceasion the cables or switch-
es to the tubes of same X-ray machines
may et transposcd and cause some
difficulty.

The four iarge cireles in Fig, b rep-
resent the X-ray tube connections. The
two black ¢ircles are anode contacts,
The other terminals are the filament
and cathode connections. The large and
small filaments arc used to vary the
area covered by the X-ravs. The rays
from the small filiment are used to
take pictures or fluoroscope small areas
of the hody, such as a finger or hand.
The large filament is employed for such
jobs us chest X-ray work, The cathode
terminal is common to one leg of both
filaments and the nregative side of the
high veltage.

The selenoid-actuated contactors are
oil-immersed steel contacts for closing
the various eircuits. One of the com-
monly encountered difficulties in X-ray
equipment servicing is a defective or
dirty contact.

Many X-ray installations are pro-
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Fig. 3—Portable X-roy units like this are often found in doctors’ and dentists' offices.
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flucroscopy, this circuit includes two tubes.
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X-RAY EQUIPMENT TROUBLE-SHOCTING CHART
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found only ocvasionally are marked with X,

Photos Courtesy Westinghouae Electric Corp.
X-ray-tHuoroscope table is tilted by o motor.

vided with an operating and servicing
manual which aids greatly in servicing
the equipment. However, some manu-
facturers sell their machines installed
and provide a course of instruction for
the physician or X-ray technician op-
erating it. Under these cirecumstances,

1 Found

no diagrams of the machine may be
available and =ervicing is somewhat
more difficult, Often the physician or
technician may be of great assistance
if he explains the operation and pur-
pose of the various controls to the re-
pairman.

The chart shown above should be
helpful in servicing X-ray machines.
While it will not help in fixing specific
faults, it will aid diagnosis by substi-
tuting for trial the experience of many
technicians in associating a certain
symptom with a certain cause or bad
effect.

In any event, equipped with a knowl-
edge of the basic principles and cir-
cuits of X-ray equipment, a continuity
tester, and a little common sense, the
average technician can trouhle-shoot
and repair upward of 70 per cent of
the common defects in X-ray machines
and add a lucrative source of income
to his business.

In a previous article of this series,
Part 111, dealing with phototubes and
pressure measurements in medical work,
a photograph captioned as a photoelec-
tric blood-pressure measuring device
was actually the resistance-wire strain
gauge manufactured by Statham Lab-
oratories.
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* Fowul only numte with oae or two rectsfiers.
only in hrodge eectitiors.

X-RAYS SEE THROUGH STEEL

New X-ray machine that *“looks
through 16 inches of solid steel to find
otherwise undetectable flaws was ex-
hibited last month at the Navy's new
$35 million White Ouk Ordnance Labo-
ratory in Maryland. Developed by the
General Electric Consulting and Engi-
neering Laboratory, the machine cost
$95,000 and is part of the Navy's new
X-ray plant. At the demonstration, pic-
tures were taken through a 17,000-lb.
cruiser anchor.

”

HOSPITAL USES TV THERAPY

Television therapy will be tried out
in the Loudon-Knickerhocker Hall psy-
chiatric sanatorium, Amityville, N. Y.,
according to a report last month.
The TV setup will be similar to that
used in some New York hotels, but in-
dividual receivers will have no tuning
controls. All tuning will be done at the
central control unit, with the psychia-
trist choosing the programs he believes
to have the best therapeutic value.

Other features of the special sets will
be shatter-proof Plexiglas windows cver
the C-R tubes, steel cabinets, and pro-
vision for turning off each picture unit
from the central office.
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MICROWAVENS

Theory and Engincering

Part 111—Tubes for the microwave

frequencies. giving

special notiee

to the lighthouse triode. veloeity-

modulated tubes, and

HE early investigators of micro-

wave frequencies above 3,000 me

soon discovered that conventional

vacuum tubes with the grids op-
erated at a negative bias were inade-
quate or entirely inoperative for sev-
eral reasons.

First, interelectrode capacitance be-
tween the elements of the tubes was
large enough to bypass the high-fre-
quency currents so that they went
around the tube instead of through it.

- PLATE
GRID
CATHODE

“~

i)

Fig. |—Cross-section of o lighthouse tube,

N\
5LASS TUSGD
TO METAL DISCS

Second, the internal leads from the tube
e¢lements to the external connections
were often  first-clas< inductances at
the desired frequencics. This ecombina-
tion of 1. and C limited the highest fre-
quency at which the tube could operate.

However, even hefore this theoretical
limit was reached, it was found that
tubes would not ose llate because of
losses in the insulation. eleetronic emis-
sion from the grids, and (perhaps most
important) the frausit time of electrons
from cathode to plate,

As an example of this transit-time
trouble, let us consider a conventional
tube operating at 1.000 ke (in the
broadcast band). A typical transit time
of .001 miecrosecond at this frequency
is only one one thousandth of a cycle
of the r.f. current, and would have
little effect on the flow of electrons. At
500 me, however, the same transit time
would become a half evele, which would
make the tube entirely inoperative.

The upper limit of oscillation of tubes
of ordinary constructicn is ahout 150 to
175 me or even lower. Special acorn,
door-knob, and miniature tubes were
developed to reduce the capacitance and
inductance of the leads in an effort to
increase the maximum operating fre-
quency.

Next, tubes were made with the grid-
cathode spacing cut to as little as 005
inch to reduce transit time and still
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the magnetron

maintain control of the electron flow,
By these metheds the maximum operat-
ing frequency was raised to about 800
me.

Another trick—using multiple leads
to the tube e¢lements—provides addi-
tional gains. The grid and plate leads
are run right through the glass en-
velope on both sides of the tube, form-
ing terminals at each side which are
connected to the ends of the tuning
inductaneces, providing resonant circuits
with the tube capacitance and induec-
tance included in the over-all values.
This serves to divide the shunting ea-
pacitance between the two circuits
(grid and plate), and, since the in-
ductance of the leads is then part of the
resonant line, it becomes a distributed,
instead of a lumped, constant. Of
course, there is no effeet on the transit
time.

Lighthouse triodes

Up to this point, microwave tuhes
were of conventional design with wrin-
kles added to muke them operative at
higher frequencies.

8+

H-— apustasLe pLate cavTy

ADJUSTABLE GRID CAVITY

—

BY- PASS CAPACITANCE

LIGHTHDUSE TRIODE

Fig. 2—Lighthouse tube in co-oxiol circuit.

One tube that is truly a microwave
design instead of a modification of con-
ventional forms is the Lighthouse tube
or Megatron. In this tube the cathode.
grid, and plate are mounted in parallel
planes instead of co-axially. This can
be seen in Fig, 1, The cross section
shows how glass eylinders are fused to
metal dises and cylinders to form the
housing and the control elements. This
coplanar electrode design xnd disc-seal
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By C. W. PALMER

construction permits really low inter-
electrode capacitances,

In addition, the construction permits
the tube to become a part of a resonant
cavity for providing high-Q resonant
circuits at microwaves. Fig. 2 is a typ-
ical eross section of a lighthouse tube
mounted in co-axial cavity resonators
to form a grounded-grid amplifier of
microwave signals.

The lighthouse tube is used in local
oscillators for superhet receivers, in
detectors and amplitiers, and as a sig-
nal source for microwave measure-
ments. Its main limitation is its low
power output for transmitting pur-
poses, compared to some other micro-
wave tubes to which we will turn our
attention.

Orbital beam tube

Secondary electron emission plays an
important part in several of the micro-
wave tube designs, One of these is the
orbital heam tube, Fig, 3 shows a0 ¢ross
section (lovking down from the top) of
such a tube. A small electrode structure
of eathode and two grids with a second-
ary electren emitter raises the trans-
conduetance of the tube above the level
obtairable in the usual direct-emis-
sion construction,

Electrens emitted hy the cathode K1
are accelerated throuch the control grid
(i1 by a screen grid G2 which has a
high positive hiaz. The electrons enter
a strong electrostatic field set up by
electrodes J1 and J2 causing them to
follow a- circular path at high speed
until they strike the secondary emitter
K2. Here they *“hounce off” about 10
secondary electrons for each primary
electron in the cathode stream, The

PRIMARY AND SECONDARY
EMISSION ELECTRONS

J2

PATH OF PRIMARY Ki
ELECTRONS g2 O

Fig. 3—Operaton of the "orbital-beam" tube,
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greatly multiplied electron stream pro-
ceeds to the plate P, causing a consid-
erably greater plate current to flow than
would be possible by direct emission.
The result of this beaming effect is a
tube having a high transconductance
without increasing transit time or in-
ternal capacitance effects. Transcon-
ductances of 15,000 at higher than 500
mc have been measured.

Fig. 4—E

This tube finds application in ampli-
fiers where high voltage gain is needed
with small input loading effects. In
both transmitters and receivers it is
desirable to have high-gain amplifiers
in the low-level parts of the circuit. R.f.
and i.f. amplifiers, detectors, and oscil-
lator circuits are typical examples of
this, particularly at frequencies under
1,000 mec.

Velocity-modulated tubes

In conventional negative-grid tubes,
the control grid restricts the flow of
electrons when it becomes negative and
increases the flow when it becomes
positive. Thus, the electrons, after pass-
ing the control grid, tend to separate
into groups. Those which pass the grid
during the negative half-cycle are col-
lectively slowed down while those pass-
ing during the positive half-cycle are
speeded up.

However, because of incomplete con-
trol of the electron stream, only part of
the electrons reach the plate in the al-
ternating slowed-down and speeded-up
groups, the remainder reaching the
plate at random speeds, thus contrib-
uting nothing to the tuhe action. The
efficiency of the tube is thus reduced in
proportion to the variation in velocity
and reaches zero when the transit time
approaches a half-cycle, as we men-
tioned before.

A velocity-modulated tube has been
developed, in which this effect serves a
useful function. In this tube, the input
signal on the grid is used to control the
velocity of the electrons in & constant-
current beam instead of varying the
intensity of a constant-velocity flow.

A specialized form of velocity-modu-
lated tube, which is extensively used
for wide-frequency operation because it
can be readily tuned over a wide range,
is the Klystron.

The Klystron depends on the reso-
nant cavity discussed in our last install-
ment. There are two of these in the
standard Klystron. Each of them has
two grids, which may he considered the
capacitor plates of a greatly modified
coil-capacitor circuit. See Fig. 4, which
is developed in a little different way
from the resonator of Fig. 4 in last
month’s installment. At ¢ we see a sin-

gle turn with a capacitor across it. At
b the capacitor plates are made of mesh
so they can also act as grids. At ¢ a
large number of turns are joined to-
gether to suggest how the resonant cav-
ity can be built up. In the complete
resonant cavity, as seen in the Klystron
of Fig. 5, one end of the cavity is made
flat, of corrugated flexible metal, so the
civcuit can be tuned by pressing the

two grids closer together. This is the
same as turning the plates of a variable
capacitor further “in.”

If r.f. is introduced through the in-
put terminal, any part of the wall and
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Fig. 5—Cutaway of a typical Klystron tube.

the two grids act like the single turn
of Fig. 4-a, electrons flowing along the
wall and voltages building up on the
grids at the frequency of operation.
Electrons are attracted by the grids,
which are maintained at a higher posi-
tive d.c. voltage than the cathode. Those
which pass through the two grids at a
part of the r.f. cycle when the first grid
is at a higher voltage than the second
are slowed down somewhat by the rel-
atively more negative second grid.
Those electrons which pass through the
grids when the second is at a higher
voltage are speeded up. Thus there is
a tendency for the electrons to bunch.
The bunching effect is increased by
letting the electrons travel through a
“drift space” where the faster-moving
electrons gradually overtake the slower-
moving ones. The electrons emerging
from the pair of grids are separated
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into groups or bunched along the direc-
tion of motion. This velocity-modulated
electron stream is passed into a catcher
cavity similar to the one that bunched
the electrons, As the groups of elec-
trons approach each of the two grids
in turn, they induce positive charges in
them by capacitor action, causing r.f.
currents to flow in the catcher cavity
at the frequency set by the input r.f. In
other words, the catcher cavity is tuned
or made rescnant to the frequency of
the velocity-modulated electron beam
so that oscillations are set up in it by
the passage of the electron bunches
through the grid aperture. If a feed-
back loop is provided between the catch-
er cavity and the bunches, oscillations
will occur at a frequency determined
by the electrode voltages and the di-
mensions of the cavities. The Klystron
is tuned by varying the supply voltages
and altering the size of the cavities by
means of their bellows or “rhumbatron”
construction.

The bunched-beam current in a Kly-
stron is rich in harmonies, but the out-
put wave is remarkably pure because
of the high Q of the cavity resonators
which suppresses the unwanted har-
monics.

Klystrons may be tuned through sev-
eral modes of the cavity resonators and
thus are “wide-range” devices covering
a wide band of frequencies. They are,
however, designed for a specific band
of frequencies and are applicable only
to that band.

Klystrons are perhaps the most wide-
ly used vacuum tubes for microwave
measurement work, as oscillators, How-
ever, they find many applications also
as amplifiers, frequency multipliers,
and as detectors or mixers in super-
heterodyne receivers.

The reflex Klystron differs from the
type described above in that only one
cavity resonator is used instead of two.
The electrons are reflected back from
the drift space into that cavity by a
reflector electrode. The action is other-
wise very similar.

Positive-grid oscillaters

If a triode tuhe is arranged in a cir-
cuit in which the grid, rather than the
plate, is at a high positive voltage with
respect to the cathode, it will oscillate
at higher frequencies than the conven-
tional circuits.

Electrons emitted by the cathode are
accelerated toward the positive grid,
some striking it and some passing be-
tween its meshes. Those that pass
through are repelled by the negative

+150

ELECTRON PATH

+50

Fig. &6—Electrons in split-plate magnetron.
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plate and return, passing once again be-
tween the grid meshes. In this process,
the e¢lectrons induce high-frequency
voltages in the grid at a frequency de-
pending directly on the electron tran-
sit time.

Some clectrons muy pass through the
erid structure several times while oth-
ers strike the grid on the first trip. The
former lose energy. but the latter gain
energy. However, sinee the former ave
free for a longer period of time, there
is a net transfer of energy that main-

Fig. 7—Cutawoy view of W.E.5J23 magnetron.

tains oscillation.

In this type of oscillator the fre-
quency is controlled by the rrid voltage
and the tube-element spacing as well as
by the external resonant circuit into
which the oscillation energy is fed.

Positive-grid oscillators ean be oper-
ated at frequencies approaching 10,000
me (3 em) but are low in efficiency—
only 2 or 3¢ —and are useful mostly
for laboratory cxperimental and re-
search work.

The Magnetron

Perhaps the tube with the most ex-
citing of all carecrs is the magnetron.
Invented many years ago. the early
split-plate type was known only as a
cranky but efficiont laberatery oscil-
lator. The demand for a high-power,
high-frequeney radar oscillator speeded
research to the point where the present
cavity magnetrons were bhorn.

The magnetrorn is fundamentally a
diode with one. tweo, or a number of
anodes placed in a cylinder arvound the
cathode. The tube is placed in a strong
magnetic field, with the lines of force
parallel to the elements (N and S poles
at ends of tube). Magnetron oscillators
operate in  two  different  ways—
with negative-resistance (dynatron}),
or transit tinte,

When no magnetic field is applied,
the magnetron acts like an ordinary
diode. Electrons leaving the filament
are drawn directly to the positively
charged plate. Upen application of a
magnetic field, the electron is acted en
by two forces—the electrostatic force
attracting it to the plate, and the mag-
netic force urging it in a direction at
right angles to its path from cathode
to anode. Therefare, the electron moves
in a curved path, the curvature of
which increases with the magnetic field
strength, until a point is reached at

JUNE, 1949

which the plate is missed altogether,
and the electron—earried on by its own
momentum-—eurves back toward the
filanment.

To make the tube act as a negative-
rosistanee magnetron oscillator, anode
voltage and field strength are so ad-
justed that the tube acts ax a negative
resistance. The magnetic field force is
increased to a point which prevents
praetically all electrons from reaching
the anodes. If. however. one of the split
sections is at a higher voltage than the
other. the clectrostatic field in the vicin-
ity of the slot hetween sectors will be
distorted as shown in Fig. 6. Any elec-
tron whose circular path causes it to
move parallel with the plate and in the
direction of the one with lower voltage
is retarded by the opposing field and no
longer has momentum enough to carry
it clear of the plates and back to the
cathode. Consequently, it comes to rest
on the lower-voltage anode.

This is a true case of negative resist-
ance. A lowering of voltage results in
an increase of current, and vice versa.

The action is more completely de-
seribed in RADIO-CRAFT, February, 1946,
from which the above description is
taken.

In the transit-time oscillator, the
electrostatic and magnetic fields are so
adjusted that all the clectrons rotate
in circles and never reach the plates,
hut form a strong space charge between
cathode and anodes.

If an alternating current is now ap-
plied between the plates, they alter-
nately draw electrons from the space
charge, causing momentary plate cur-
rent to flow. 1f the frequency of the
alternating voltage applied befween
the plates equals the time it takes for
an electron to rotate once round the
cathode in the magnetic field. the a.c.
component of the plate current changes
direction twice for cach electron rota-
tion. The result is a sustained oscilla-
tion due to transfer of energy from
the electrons ta the electrie field in the
tube.

ln the carly magnetrons, the plates
were semicireles surrounding the exlin-
drical cathode and the output of the
plates was fed to a resonant transmis-
sion line. Modern magnetrons have
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built-in cavity resonators as shown in
Figs. 7 and 8. At extremely high fre-
quencies the plate structure is divided
into as many as six or eight segments,
ecach with its own resonant cavity
coupled to the cathode by slots of erit-
ical dimension. Sometimes, further to
increase efficiency, the segments ave
cross-connected with wires. The magne-
tron is then said to be “strapped.”
See Fig. 7.

The efficiency of multisegment mag-
netrons may he as high as 707%. The
frequency of high-order modes of oscil-
lation can be as high as 120,000 mc
(025 em) at power outputs of 100
watts or more. Thus it can be readily
seen why magnetrons are almost ex-
clusively used as high-power oseillators
and transmitters in the microwave
regions.

The above deseriptions cover most of
the microwave tubes now in use. We
have not covered some of the specialized
types such as the Micropup, which is a
special triode of English origin in
which the plate is part of the external
tube envelope and is equipped with
radiating fins to dissipate heat and per-
mit it to produce higher power; the
7ahl internal-circuit tube, which con-
tains four triodes in one envelope con-
nected directly to resonant quarter-
wave lines and can develop up to 200 kw
of pulsed mierowave power; or the ring
triodes in which scparate triodes are
mounted around the periphery of a cir-
cular mounting with their elements con-

Fig, B—A 2°0.kw magnetron, the W.E. 728-A).
nected in parallel, These and other spe-
cial types are cither outmoded or have
little general application and are inter-
esting only from a purely academic
viewpoint.

INSECTS ARE RADAR "ANGELS"

Many a Gl who =at at a radar screen
in the South Pacific during the war can
attest to the harassing power of flying
(and lighting) insects. But he never
dreamed that these insects were re-
sponsible for the “angels” which con-
fused his observations when they ap-
peared on his radar scope.

“Angels” iz the nickname applied to
the short. sharp echo “blips” that have
been noted on radar equipment for
vears. These little spots of light defied
all the laws of aerodynamics and he-
wildered all the experts, who were at a
loss to explain them.

Recently. however, tests and ohserva-
tions conducted jointly by Bell Tele-
phone Laborateries and the Naval Elec-
tronics Laboratory confirmed that high-
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flving insects were the source of the
“angels.” Working at night. researchers
threw out a strong searchlight beam
and stationed observers at different
levels of a 200-foot tower. While the
observers counted insects, the radar
operators counted “angels.” In one 15-
minute period, for instance, 20 were
counted. 15 of which coincided with
the sighting of an insect.

A. B. Crawford of Bell Laboratories,
who reported the discovery, points out
that inzects fit most of the descriptions
applied to the mysterious reflections.
They are small, move at a speed around
that of the wind (sometimes with and
sometimes against the wind), are pres-
ent both day and night, and increase in
warm weather.
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How To Repair a
Hammond Solovox

By HOMER L. DAVIDSON

LN ] 5y

.z 1.

The author has taken the "works" out of the tone cabinet for service. Keyboard is at right.

HEN a bulky box and a
piano-like keyboard is
brought into your radio re-
pair shop, yeu may wonder
what it is and how you will ever be able
to service it. But don't let a Solovox
stump you. It is not hard to service. Last
yvear I repaired 15 of them, and I am
now going on my eighth for this year.
While some parts of the circuit more
or less resemble standard amplifiers,
most parts are peculiar to the Solovox.
Since all the ecomponents are ordinary
ones, however, with which the techni-
cian comes in contact every day, re-
pairing the instrument is not a difficult
problem. The troubles I have found in
actually working with Solovoxes and
the repairs made should help other
technicians with their own Solovox
repair.

Vibrato

The vibrato effect is caused by a
metal reed with a magnetic drive. On
one end of the reed is an iron core
which moves in and out of an auxiliary
coil connected (when the VIBRATO switch

is on) across a portion of the oscil-
lator tuning coil. The moving core
varies the inductance of the coil and
the frequency of the oscillator,

Sometimes the vibrato does not work
because the reed is not vibrating, The
magnetic drive is not self-starting: the
on-off volume-control lever gives the
reed a push to get it started. If the
lever is moved to the operating position
too gently, the push may not be hard
enough. The trouble can usually be
remedied by turning the instrument off
and then pushing the lever to the right
more quickly.

Remember, if the kevboard is placed
on the workbench for service, that the
reed won’t vibrate unless the kevboard
is in the playing peosition, as in the
photos, not on its back or up-ended.

Silent octaves

There is only one oscillator in the
Solovox. It oscillates at 2,093 to 3.951
cycles, equivalent to the C to B at the
top of the piano keyboard. The five
lower octaves which can be sounded are
generated by five 6SN7-GT frequency
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dividers and two 6SN7-GT drivers.
Therefore, when the top octaves sound
normal but all notes below a given C
are silent, one or more of the
G6SNT7-GT's may be bad. The easiest
way to find out is to replace them,
one by one, beginning with the fifth
tube from: the left in the upper row
(see photo of rear of tone cabinet),

If no sound is heard or if only the
top octave is working, the 68J7 (tube
at extreme left) or the 6J5 first driver
(second tube from left) may be bad.
Try substitution.

The mute circuit

One of the factors affecting the tone
quality of the instrument is the mute
circuit, operated by a switch on the
front of the keyboard. The MUTE switch
cuts in a diode following each frequen-
cy divider. The diode, when in the cir-
cuit (MUTE switch off), gives the tones
both odd and even harmoenies. When
the switch is on, the diodes are out of
the eircuit and the only overtones heard
are the odd harmonics, giving the tones
a “muted” or softened effect.

If operating the MUTE switch has no
effect on the tone—if it remains muted
—a 6116 may be bad. Three 6H6's arve
used, one of the six diode sections he-
ing in the output circuit of the oscil-
lator and each divider. Usually, there-
fore, only a certain range of tones will
not be muted correctly (assuming that
only a single 6HG goes out at a time).
If all tones are affected, the contacts
on the MUTE switch may be bent or
dirty.

Clicks and thumps

One of the two contacts on each key
seleets one of 12 tuning capacitors for
the oscillator. However, when no keys
are pressed, the oscillator generates
the note B. The amplifier, therefore,
ntust be shut off when no keys are
being pressed.

A pair of 6SKT7 control tubes (V14,
V15) is used in a gating circuit. Nor-
mally they are biased to cutoff by a
high positive cathode voltage. When a
key is pressed, relay coils, obtaining
their voltage from the same voltage
divider that supplies the cutoff bias,
are energized. The current drawn by
the coils reduces the voltage at the
6SK7 cathodes so that the tubes oper-
ate. The audio fed to them is amplified
and passed on to the 6K6 push-pull
ocutput stage,

Unless the 6SK7's are well balanced,
you may hear a click or thump each
time a key is pressed. The unbalance
may be due to age, or balanced tubes
may not have been installed during a
previous service job. As replacements,
use two tubes of the same make. If the
noises are still heard, experiment with
tubes selected at random until a good
balance is indicated by the absence of
notse.

Relays

Though the keyboard covers only
three octaves, six octaves of tones are
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available from the oscillator and fre-
quency dividers. The kevboard is
“moved” up and down through this
range by the registration controls.
which select the three octaves to be
played. In addition, the upper, middle.
and lower octaves of the kevboard are
connected to the correct divider by
three relays, one for cach octave. If
these relays do not operate, no tone
will be heard.

To determine whether the relays are
working, put yowr car close to the
relay unit and push one note on each
of the three octaves successively. You
will be able to hear the relay go on.
if the relay is heard but the notes are
not, the contacts may be pitted or
dirty. Before going into the relays,
however, check everything else, as the
relays are hard to get at, 1f necessary.
apply the usual remedies to the con-
tacts—clean with carbon tetrachloride
and burnish them.

Switch and key contacts

Dirty, pitted, or bent contacts are
sometimes found on the switches and
keys. The BASS, TENOR, CONTRALTO, and
SOPRANO registration controls may be
removed for inspection and cleaning.
Remove the small screws from the bot-
tom of the Bakelite end piece at the
left of the keyboard. After removing
the end piece, pull out the long rod
on which the register controls pivot.
Pull off the control or controls that
seem to be causing trouble. Clean the
contacts with carbon tetrachloride.
Bend them into place if necessary;
but unless vou are sure yvour bending
is correct, don't do it.

When replacing the contvols. be sure
the small lip fits inside the copper
spring to give correct tension. When
the rod is pushed in. the controls will
sometimes not line up. Jiggle them a
little to put them in place, Check all
keys, octaves, and controls. Do not
leave a Solovox repair job until you
have done so, and vou will have few
callbacks.

If one or more of the notes chirp or
don’t appear to go on and off cleanly,
the key contacts may he dirty. Dirty
contacts may also cause complete fail-

ure of one key or may make a key play
the note B instead of its correct note.

Each key has two sets of contacts,
one for tuning and one for relay con-
trol. These contacts hit hus hars. Each
bar may be moved slightly to expose
a new, clean contact area by loosening
one screw in cach end of the keyboard.
Move the bars about 1y inch,

Volume $roubles

Low velume or too much volume may
be caunsed by misadjustment of the
maximum and minimum volume con-
trols, These are located under the key-
board at the left of the volume-control
lover and may sometimes be shifted
accidentally by the player.

Complete loss of volume control may
he caused by bad 8SKT7T control tuhes.
The volume control itself is not a con-
tinuously variable unit, but a multi-
point switeh, It rarvely causes trouble.

Components

As with all eclectronic equipment,
trouble can always be caused by failure
of components—resistors, capacitors,
and so on. To find these, the usual sig-
nal tracing is effective. A good begin-
ning is to trace through the frequency-
divider stages, beginning with the
oscillator. A signal should appear at
the plate of each GSNT-GT. Trouble
will he located between the oscillator
and the first tube at the plate of which
no signal can be heard.

If all is well here. check the 6J5
pramplifier. The various tone controls
are in the plate cireuit of this stage.
The =ignal then goes to the control
tubes and the power output stage,
which may be checked like any push-
pull amplifier.

The voltage chart is useful for fur-
nishing a clue to the =ource of trouble.
The readings shown there were taken
with a 1.000-ohni-ver-volt meter having
50-, 250-, and 1.000-volt scales. Devia-
tions of as much as 207 in readings
mav be cavsed by variations in line
voltage, All controls were off during
the measurements. the volume control
in its softest position. and no key
pressed unless noted. All voltages are
pogitire with respect to chassis,
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Summary

The most common troubles in the
Solovox are as follows (in order):

1. Bad contacts (or keys, register

relay contrels, or relay contacts.)

2. Gassy and microphonic 6SN7-GT.

3. Bad control tubes.

Here is a list of practical troubles
and their remedy:

Sputtering and cracking: Dirty key:
remove the end piece and shift the bus
bar.

Chirping: Dirty key on relay con-
tacts; as above and clean,

Thumping and checking: Bad 6SK7
control tube; replace both.

Cracking and microphonic sound:
Microphenic 6SN7-GT or 6V6-GT; re-
place.

SOLOVYOX VOLTAGE CHART

Tube Pin Volts | Tube Pin  Volts
§Y3-GT 2 320 | Vs, vi7 3 310
Yi 8 195 ! VIs, V17 4 280
v3 3 & Vie Vi7 8
V3, V5, Arm of min,
Vb, V8, vol. contr. 0-30
ve 2,5 140 {vol. contr.
v2 3 220 in softest
v4, V7 2,8 220 | position)
vI3 3 85 arm of min.
Vi3 3 2.5 | Vol conatr, 20-50
vi4, VIS 8 320 {vol. contr.
vi4, YIS ] 120 in loudest
Yi4, YIs 13 175 position)
{no keys Spkr. field 40
pressed) black wire
vi4, VIS 13 55 {pos. meter
(ony key lead grounded)
pressed)

Unit fails to light up: Large male
receptacle plug has been pulled out of
its socket.

One key fails to play: Dirty key or
contact: shift bus bar about Ye inch.

One single octave fails to play: Gen-
erally register control tablet; remove
end and wipe or brush contacts with
carhon tet.

Low volume: First check min and
max volume controts as they can easily
he turned during operation; then check
power output stages.

No vibrato tome: Dirty contact or
vibrator:; first switch vibrator on vig-
orously with switeh lever; then check
contacts.

Can’t control volume: Bad 6SK7 con-
trol tubes; replace,

Excessive a.c, hum: Bad filters.

65)7 845 BSNT-GT /2 6SN1-GT  BSNT-GT 1/26SNT-GT  6SNT-GT /2 65N1-GT  6SHT-GT I/265NT-GT  65NT-GT

' v | Vs Ve ve Ve REGISTER CONTROLS

vi v2 va v v1 v1 | —
oiven [ ST FREQ 7 WOFREQ Lt o 3RD FREQ pawven [ 4TH FRES e STH FREQ | BASS  CONTRALTO

s { W | DIV IBER E oivioer | | DIVIDER | DIVIDER _—| DIVIDER F TENOR  SOPRANO

L ;
6HE 646 6H6
1 ) vu ) VI2 MUTE

! V IBRATO | l

SPKR

Oscillator ond dividers provide tones over b-octave rong
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o KEYBOARD CONTROL CIRCUIT TO OPERATE RELAYS raau_vs_k
l TUNING :__ - Y ronwe cowTacTs l CONTROL CIRCUIT TO TURN ON AMPLIFIER -
AP = [conTroL conTacTs} [VOLUE CONTROL -, TATTACK CONTROL | FAST ATTACK
Vi vi? 18] via VIS 6SK7 Vi3 645
1

PWR QUTPUT TUBES

- CONTROL TUBES |-|--——| TONE CON'TRoq-l —| PRE-AMPLIF[Eﬂ-—

DEEP TONE

FULL TONE

IST VOICE 2NO VOICE BRILLIANT
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e. Oscillator is tuned by key contacts. Register controls select octave ranges.
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Servicing Intermittents

NE of the most trying and
time-consuming problems of
radio receiver servicing is the
location and correction of in-

termittent troubles. Intermittents not
only waste valuable time; they also cut
down profits. It is often difficult for the
customer to understand a repair bill for
“three hours labor” when the trouble
was caused by a 15-cent capacitor.

Intermittents produce a variety of
symptoms and are due to as many
causes as there are parts in the set. In
the majority of cases, however, the
probable sources of trouble can be nar-
rowed down and the defective part lo-
cated by making a few simple aural
checks. In addition, it is common knowl-
edge that certain makes and models of
receivers have recurrent troubles which
often are peculiar only to that model.

Familiarity with these peculiarities,
gained through past experience, often
will indicate the approximate, if not
exact, component at fault. For example,
a particular set of several years ago
was notorious for its poor bypass ca-
pacitors (it was not unusual for the
whole capacitor to fall cut of the set
when one lead was clipped); another
was known for open, noisy i.f. pri-
maries. Another set often came up with
intermittent broken leads in the voice
coil.

The tests deseribed below admittedly

By JOHN B. LEDBETTER

will not show up the trouble in every
Instance; there are many elusive cases
which will clear up at the slightest cir-
cuit disturbance or will occur only at
rare intervals, sometimes days apart.
For ordinary or recurrent intermittents,
however, these tests will prove to be
worth-while in saving time, patience,
meney, and customer good will.

In any intermittent complaint, first
secure all the information possible from
the customer. Here are some of the
stock questions which can help a great
deal in locating the trouble:

1. Does turning an electric light or
appliance on or off cause the set to cut
in or out, or does this occur jinde-
pendently?

2. Does jarring the set or operating
the volume control or waveband switch
affect operation?

3. Does the customer use an external
aerial or ground?

4. Does the pilot light flicker or go
out when the trouble appears?

5. How long has the set been acting
this way?

6. Does the condition appear only
after the set has been on for a certain
time?

7. Is the trouble more noticeable at
certain hours of the day?

8. Does trouble occur at both ends of
tuning range on a given band?

On service calls to the customer’s
home, turn the set on and wait for the
trouble to appear hefore disturbing any
connections or jarring the set. In this
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way you will obtain first-hand informa-
tion as to the nature of the complaint;
taking the set to the shop first often
relieves the trouble and makes for un-
due difficulty in making it reappear.
Frequently such simple things as a
loose or shorting antenna wire or a
loose ground connection are responsible
for intermittent, noisy reception. Poor
connections at the wall socket or exten-
sion plug also contribute their share.
Noise in the set can also be caused by a
dirty ground, loose lamp socket, etc.
Check all light bulbs for tightness in
the socket; examine line plugs for loose,
dangerous connections. A noticeable
change in volume as a light or appli-
ance is turned on is a good indication
of a bad coupling or bypass capacitor.

If you have no chance to observe op-
eration of the set in the owner’s home,
handle it as gently as possible until
the trouble has had a chance to show
up. Avoid placing the receiver on a
metal-top bench where possible contact
with the chassis or antenna lead might
upset the electrical balance and clear up
the intermittent condition. It is always
best to obtain an aural indication of
the trouble before checking the tubes or
removing the chassis.

In many cases the fault may be due
to a short in the wiring, tube-socket
terminals, or component leads; pulling
a tube from the socket may relieve the
trouble temporarily. Sometimes this
effects a permanent cure; more often,
it results only in restoring normal op-
eration until the set is taken howie.

The most common causes of inter-
mittent reception are (in the order in
which they commonly occur) capaci-
tors, tubes, coils and transformers, re-
sistors, high-resistance joints, poor
connections, and socket breakdown.
However, it is more convenient to check
the tubes first. Many times the symp-
toms may point to a defective capacitor
when actually a tube is at fault. Test-
ing the tubes first often results in lo-
cating and correcting the trouble with-
out removing the chassis. (It might be
pointed out however, that many tech-
nicians remove the chassis anyway to
check and clean all components.)

Tubes

Intermittent operation in a tube is
usually due to an internal short or to
an open due to the heat in the heater
circuit. In most instances, intermittent
shorts or poor connections in a tube
can be located quite readily by tapping
the envelope or grid cap. The usual
symptom which denotes this kind of
tube trouble is a drop in volume, ac-
companied by a crackling or rustling
noise. In oscillator or converter tubes,
the noise is often accompanied by loss
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or shifting of the station. In high-gain,
multi-element tubes, a poor grid connec-
tion is frequently responsible for in-
termittent operation. This trouble is
prevalent in such tubes as the 6T7-G,
6B6-G, 75, 6Q7, 6F5, and their 12-volt
or single-ended counterparts. Converter
tubes such as the 6A7, 6A8, 6K8, and
6SB7Y are similarly affected.

Intermittent heater operation, espe-
cially in metal tubes, is a bit harder to
locate, particularly when the heater is
opening at a steady, slow rate. In the
majority of cases, the tube filament will
show continuity when checked with an
ohmmeter, but will open again as soon
as the heater reaches normal operating
temperature. The faulty tube may
sometimes be located by placing a hand
on the metal shell and comparing its
warmth with that of similar tubes in
the set. Many times it i3 necessary to
use the substitution method. Some serv-
icemen use an electric sun lamp or
heater element to raise the tempera-
ture of the suspected tube. This method
is all right if used for only a short
time, but don’t overdo it. A sun lamp
on the loose can wreck more than a
little havoe of its own, particularly on
parts adjacent to the tube.

In cases where vibration of any tube
or any part of the set produces the
same amount of noise, it is a good idea
to try the substitution method first,
starting with the converter tube. If the
set is out of the cabinet, it is well, of
course, to examine the wiring and com-
ponent leads briefly for indication of
poor contact or soldered joints.

Heat-affected heater elements are
more prevalent in high-voltage a.c.-d.c.
tubes such as the 25L6, 35L6, 50LG,
50A3, and 117L7. The higher operating
temperatures in these tubes, along with
the increased filament contraction and
expansion, make them more susceptible.
The 35Z5 and similar types of rectifier
tubes are also in this category. In
tapped-heater types, such as the 35Z5,
which show up with an open pilot-lamp
section, he sure to check the pilot lamp
for burn-out and to replace it with a
bulb having the proper current rating
before replacing the tube. If either the
pilot lamp or the pilot-lamp section of
the tube burns out, the current load on
the remaining branch is doubled and it
soon burns out.

In some cases a replacement tube in
an a.c.-d.c. set will show a tendency to
burn brighter than normal. Although
this does not necessarily mean trouble,
the a.c. voltage across each tube heater
should be checked. If any one tube is
taking more or less than its share of
voltage, the cause should be found and
corrected. Often the resistance of the
tube is incorrect. (This may be checked
by substituting a new tube.)

Capacitors

The most common source of inter-
mittent trouble in capacitors is the
loosening of lead contacts which re-
sults in a very light pressure on the
foil. Usually the trouble can be found
by tapping or probing the capacitor
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lightly. Avoid pulling or striking rough-
ly, since this is an almost sure way of
making an intermittent. An intermit-
tently open capacitor generally can be
located by bridging it with a good ca-
pacitor of the correct value. In some
cases, however, substitution may not
give an absolute indication unless one
end of the suspected unit is cut loose.
Bad paper or mica capacitors in the
oscillator circuit usually result in a
shift in frequency of the station, espe-
cially at the lower end of the band.

Electrolytic filter capacitors of the
fabricated-plate type often are the
cause of intermittent popping, static-
like noise, which may be accompanied
by hum and oscillation. As with bypass
or coupling capacitors, the surge caused
by bridging a filter capacitor with a
good unit may cause it to heal. The en-
tire filter block should be replaced at
the first indication of trouble. Avoid
replacing just the bad section; the other
is likely to give trouble shortly. If this
happens, you will have a dissatisfied
customer on your hands.

Coils and transformers

I1.f., oscillator, antenna, and r.f. wind-
ings are subject to electrolysis and cor-
rosion because of moisture content in
the coil forms and absorption from the
atmosphere. Trouble usually appears in
the primary section first, the windings
next to the coil forms showing green,
corroded spots on the form and through-
out the first few layers of wire.

Noise originating in a transformer
can be determined either by measuring
the winding resistances with an ohm-
meter or by momentarily shorting the
plate end of the suspected transformer
to ground. Resistance of a corroded
winding will vary from the readings of
the other windings, reading higher if
high-resistance corroded spots are pres-
ent, and reading lower if the winding is
partially shorted.

Coil and transformer noise in a set
may be isolated in the following man-
ner:

1. First short the second-detector
grid to ground. If the noise persists,
the trouble is in the second-detector
plate circuit, the audio stage, or the
speaker. If it ceases, it is ahead of the
second detector.

2. Short the grid of the last i.f. stage
to ground. If the noise stops, look for a
defective tube or plate circuit in the
stage ahead. If the noise is still present,
the trouble is in the last i.f. stage.

3. Continue the test, successively
shorting the grid of each stage to
ground, working back to the converter
or r.f. stage. Noise which ceases when
the grid of the r.f. stage is grounded
is being picked up from a defective
antenna coil or from an external source.

A defective oscillator coil is indi-
cated by improper tracking or by in-
ability to pick up a station even though
the converter is operating. Noise in
the speaker may be due to a defective
field coil or to turns of the voice coil
which are rubbing against the speaker
frame. The voice coil may open inter-
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mittently or short under these condi-
tions. Braided voice-coil leads are found
in some sets; vibration may cause the
braid to wear and pull loose, producing
an intermittent open.

Resistors

Resistors usually giving trouble are
wire-wound, metal-covered bleeder units
which are riveted to the chassis. Poor
connections between the terminal lugs
and resistor elements often cause an
open condition, which may show up
when the set is first turned on but
which will disappear after the resistor
has warmed up and expanded. To check
this possibility, make a resistance meas-
urement of the resistor sections when
the set is hot, and again after it has
cooled. An open or partially shorting
condition will often be shown up here.

Carbon resistors frequently develop
internal noise. This trouble is usually
continuous when it develops and may
easily be found; intermittent noise may
be located by twisting or probing the
resistor,

Other causes

A set may become intermittent only
at certain times of the day. Usually
trouble will be found in a poor oscillator
or rectifier tube or filter capacitor. Op-
eration becomes erratic only when the
line voltage drops below a certain crit-
ical point. Intermittent distortion, espe-
cially in a.c.-d.c. receivers, may be due
to secondary emission in the output
tube when the line voltage is increased
to a certain value.

Arcing or intermittent operation
caused by loose tube-socket terminals,
poorly soldered connections, etc., can be
located by probing and tapping the wir-
ing or by turning off all lights and
watching for a small are at the loose
point. High-resistance joints may be
located best by applying a hot soldering
iron to the terminals. This is particu-
larly effective in oscillator, r.f., and
a.v.c. circuits.

As mentioned before, servicing of in-
termittents can often be expedited by
focusing a heat lamp on the set so that
its operating temperature increases.e
Thermal conditions may also be checked
by placing the set for a time in an old
refrigeration or cold-storage unit. A
flasher placed in the a.c. line often
causes breakdown of faulty capacitors
by generating peak surges. The same
result may be accomplished in a.c. sets
by removing all the tubes except the
rectifier and letting the set ‘“‘cook.” The
increased voltage, in most sets at least,
will not damage a good capacitor but
very often one on the verge of break-
down will be shown up.

Most intermittents can be located by
combining patience with simple logic
and circuit analysis, based on practical
experience and a knowledge of typical
receiver peculiarities. There are cases,
however, where an intermittent may re-
fuse to show up for hours or even days.
This type of set shoyld be connected t
some form of signal tracer and left to
run while other sets are being repaired.
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T is important to radio technicians
and dealers to know the modern law
involving sale contracts in which the
seller agrees to render specified serv-

ice on television sets, equipment, and
electrical merchandise. The higher
courts consistently hold that contracts
of this nature are valid and enforeeable
by the purchaser, provided, of ecurse,
the purchaser does not breach any obli-
gation he assumed under the contract.
In other words, a seller who has made a
valid contract always is obliged to per-
form promised service in strict aceord-
ance with the terms of the contract if
the purchaser fulfills /iis agreement.

It should be remembered that whether

or not the buyer of the equipment
agreed to pay for service, he is liable
for the “*reasenahle” value of the serv-
ices rendered—if the seller did not

agree to furnish free serviee. This is so
because all higher courts consider that
one who orders service will pay its rea-
sonable value. The courts will not per-
mit a purchaser to “impose on the good
nature” of a seller.

Servicing

gadi¢

For illustration, in one case a con-
tract for sale of a television set con-
tained a clause which guaranteed that
“the purchaser shall be satisfied.” Al-
though the set was apparently worth
the purchase price, the purchaser re-
fused to make the agreed payments,
The seller demanded final payment and
the purchaser refused on the grounds
that he was not, as he termed it, “sat-
istied,”

The seller filed suit and proved that
the television set was “reasonably" sat-
i=factory, notwithstanding the com-
plaints registered by the purchaser. In
view of this testimony, the higher court
held the purchaser bound to pay the
full amount due on the original sales
contract,

Special service

On the other hand, if a contract or
agreement clearly and distinetly speci-
fies the kind of service the seller of
radio equipment will supply and on
what dates inspections, alterations, ad-
Jjustmentsz, and necessary repairs shall
be made, then the seller positively i
obligated to fulfill the cxraet terms of
this contract. Failure of the seller to do
s0 is a legal breach which entitles the
purchaser to rescind the contract and
force the seller to take
back the appliance or
the equipment covered
by the contract.

The courts have laid
down well-defined laws
respecting different
kinds of service con-
tracts. The distinctions
are important.

For example, modern
higher courts consist-
ently hold that if a
seller fails to carry out
an agreement to keep
radio equipment in re-
pair, and if a seller did
not guarantee that he
personally would keep
the radio in repair, the
buyer is not entitled to

reseind  the contract
and recover the pur-
chase price. In this
kind of a contract

the biyer must make
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necessary repairs, and then he must sue
the seller for a credit against the con-
tract price, this credit equaling the
expense he incurred in keeping the radio
in proper repair for the period of the
guarantee.

For illustration, in Welkner v. D, G,,
27 A. (2d) 351, it was shown that a
seller brought suit against a purchaser
who refused to pay for a radio. The
sale contract stated that the equipment
was guaranteed “one vear free.” There
was no guarantee of the quality except
that the service was “guaranteed” for
one year. In other words, the seller did
not guarantee that he personally would
make repairs.

After the purchaser had the equip-
ment for several weeks, he discovered
that it was defective and needed repairs.
He phoned the seller several times, but
no one came to make repairs. In sub-
sequent suit the purchaser claimed that
the radio was =0 unsatisfactory that he
could not use it,

The higher court held that the pur-
chaser must pay the full purchase price
for the ecquipment, but that he could
dedicet from the contract price the total
expenses he incurred in making needed
and necessary repairs, This court ex-
plained that, since the seller had not
guaranteed that lhe personally would
make the repairs, he was not obligated
to make the repairs, although he had to
pay the purchazer, who had had another
technician make them.

For comparison, see May, 159 Md.
605. In this case a retail dealer sold and
guaranteed electrical equipment to the
purchaser. The dealer guaranteed to
heep it in repair for a year, but he
failed to do so.

The eourt held that, where a seller
personally guarantees to keep an appli-
ance in repair for a stated period and
fails to do so, the purchaser may re-
scind the contract and recover from the
dealer the full purchase price.

Hence, these two leading higher court
decisions clearly distinguished between
service guaranteed personally by the
seller and “guaranteed service.” Both
buyers and sellers should examine con-
tracts carefully to determine which of
the two is intended.

According to a recent higher court
the purchaser of a radio on installment
may keep it and vefuse to pay the dealer
who breaches his agreement to keep the
radio in good repair.

For example, in Sinn, 30 P, (2d) 761,
it was disclosed that a =eller and buyer
signed a written contract which ¢on-
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tained the following clause: “In the
event of default in the payment of any
installment of this note, the seller may
declare the remaining installments not
then due hereunder itmmediately due
and payable.”

The contract also provided that the
seller would inspect the equipment on
stipulated dates and make necessary
repairs and adjustments.

After the purchaser made several
payments, he defaulted in making fur-
ther payments. In subsequent suit the
purchaser proved that, although the
seller agreed to keep the equipment in
operating order, he had not rendered
service when it was reasonably neces-
sary. Therefore, the higher court held
that the purchaser was not required to
pay the balance due. The court said:

“In the instant case the agreement to
make the payments was based upon con-
sideration of the service which plaintiff
(seller) was to render in keeping the
equipment in operating order. . ..”

It is well-established law that a tech-
nician is entitled to a lien on radio
equipment to secure service charges.
All higher courts agree that a common-
law lien is the right of a technician to
retain a radio in his possession until
certain demands against the customer
are satisfied, Similar liens have always
been valid in favor of persons such as
innkeepers, farriers, common carriers,
and warehousemen, who service the
public.

Damage to equipment

Considerable discussion has arisen
from time to time over the legal ques-
tion: Is the proprietor of a service shop
liable for theft, fire, or other damage to
radios or equipment left in his care for
repairs? The answer is no if the loss
does not result from the technician’s
negligence. (See Ablon v. Hawker, 200
S. W. [2d] 265.)

On the other hand, all courts agree
that the owner of a service shop is liable
for any loss or injury to radios belong-
ing to customers caused by failure to
exercise reasonable care to protect them.
Nevertheless, a technician is not liable
for any loss or injury to radios which
could not have been avoided by exercise
of such care as would have been exer-
cised by other reasonably careful and
experienced technicians.

One thing is certain: if a technician
keeps in his employ a person known to
have stclen radios or equipment, that
employer is likely to be held liable for
theft losses, even though no proof is
given that this particular employee
stole the equipment in question. (See
269 Pac. 469).

If a fire destroys a service shop con-
taining customers’ radios, the owner of
the service shop is nat liable unless the
testimony proves that the fire started
through his negligence.

Rights of seller

Considerable discussion has arisen
from time to time over this question:
If a buyer of radio or television equip-
ment breaches his contract to make
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agreed payments,
what rights has the
seller? A review

of recent leading
higher court deci-
sions discloses this
established law:
Failure of the pur-
chaser to fulfill his
agreement to make
regular monthly
payments affords
the seller the right
to decide to do one
of three things:
1. The seller may

sue the purchaser
for damages;

2. He may sue

the purchaser for
return of the radio
and the jury will
decide the amount
due the seller; or

3. The seller may sue and have the
court compel the purchaser to fulfil! the
exact terms specified in the purchase
contract.

For illustration, in Carisch, 255 N.
W. 815, it was disclosed that a pur-
chaser signed a contract in which he
made a down payment and agreed to
pay the balance in monthly install-
ments, plus an additional stipulated
amount for special service and monthiy
inspections by the seller. An important
clause in this contract stated that the
seller was te supply repairs and adjust-
ments which in his epinion were rneces-
sary, and, if the equipment got out of
order, the purchaser had to notify the
seller immediately.

The equipment got out of order and
failed to operate satisfactorily. The
purchaser failed to notify the seller
and then later refused to make agreed
payments. The seller sued the purchaser
for the entire balance due on the con-
tract.

The higher court held the purchaser
must pay the seller the entire balance
due immediately. This court explained
that, when a purchaser breaches a con-
tract of this nature and fails to notify
the seller immediately when the equip-
ment gets out of order, he cannot com-
plain and he must pay the seller the full
balance due.

The seller may sue and repossess the
equipment or recover at once all pay-
ments due in the future if the purchaser
breaches the contract by failing (1) to
make agreed monthly or weekly pay-
ments on the exact dates specified in
the contract; (2) to accept delivery of
the equipment on the agreed date; or
(3) to use the merchandise in the man-
ner prescribed in the contract. The
court said that, if the purchaser violates
his contract in any of these respects,

1. the seller may refuse to perform
his guarantee, and sue the purchaser
for damages and profits equal to his
financial loss resulting from the breach;

2. the seller may file suit and compel
the purchaser to fulfill the exact terms
of the contract;

3. the buyer and seller may enter into
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negotiations and make a supplementary
compromise contract; or

4. the seller may ask the court to com-
pel the purchaser to keep the radio and
to pay the entire balance which is due
at once.

Rights of purchaser

Obviously a purchaser has certain
well-defined rights if a seller or techni-
cian breaches his contract. A review of
recent higher court cases discloses that
the courts have adopted this rule: A
purchaser is privileged to cancel a con-
tract of sale and recover damages from
a seller who

1. fails to deliver radio equipment on
the exact date specified in the contract;

2. refuses to make the delivery in the
exact manner specified in the contract;
or

3. fails in any other particular to ful-
fill the obligations assumed in the con-
tract, such as installation, service in-
spections, or guarantees of quality and
efficiency.

At this point it is well to explain that
although the seller may not give a
written or verbal guarantee, all courts
consider that a seller guarantees that
the radio is ‘“reasonably fit” for the
intended purposes.

For illustration, in Brand v. Burd,
192 S. W. (2d) 651, the testimony
proved that a purchaser traded in old
equipment under a written contract
which contained a clause: “The seller
warrants the goods . . . for one year,
this warranty being limited to the fur-
nishing at our factory of such parts as
shall appear to us to have been defec-
tive in material and workmanship.”

The purchaser soon discovered that
the new equipment did not perform sat-
isfactorily, and he refused to pay the
amount due. He requested the seller to
return his old equipment. The seller
refused this offer and the purchaser
continued to use the new equipment
while corresponding with the seller. The
seller sued the purchaser, proving that
the latter had failed to return any de-
fective parts as required by the clause.

(Continued on bottom of next page)
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Front view of the compact a.c.-d.c. radio.

LIMITING factor in the design
of compact a.c.-d.c. receivers
is the problem of heat dissi-
pation. When using ordinary-

Heat Reducetior
In Midget Sets

The author designs a compact, low-heat set

By JOHN T. BAILEY

size components, plenty of space must
be left between parts to permit circula-
tion of air. If this is not done, coils,
resistors, and capacitors change values,

LEGAL RIGHTS OF RADIO TECHNICIANS

(Continued from page 45)

The higher court held that when a
purchaser seeks to rescind a contract
because of the =eller’s breach of a war-
ranty and guarantce, the purchaser
does not have a right to keep and usc
the equipment during the period of the
negotiations.

Also, this court held that when a
buyer keeps in his possession and uses
the equipnment, he forfeits «ll his legal
rights to rescind the contract when he
violates a contract clause requiring him
to submit defective parts to the seller
for examination.

What is a breach?

Broadly speaking, either the owner
of a radio or a servicemar breaches the
contract if he fails to comply with any
detail of the agreement, A review of
leading  higher court ecases discloses
that a breach of contract exists under
any of these circumstances:

1. 1f the owner of the equipment noti-
fics the technician that he will not ful-
fill his obligations unless the technician
modifies the contract, this is a breach of
the contract by the owner. (92 Conn.
569).

2. If the owner refuses to complete
the contract unless the technician will
waive a claim for damages, this is a
breach, (121 Cal. 153).

3. A refusal by the owner to pay for
the service unless the technician con-
sents to reduce the contract price is a
breach of the contract. (103 Atl. 843).

4. If a contract provides for credit,
refusal of the technician to deliver the
radio on credit is a legal breach. (89
Ohio St. 365). If the contract does not
specify whether the sale is cash or
credit, cash is implied. (146 S. W. [2d]
115).

Very frequently discussion arises be-

tween the owner of a radio or television
set and the technician over failure of
the technician to complete repair work
promptly. It is true, of course, that a
technician may be liable for failure to
repair a radio within the time promised
when the service contract was made.
The amount of damages is whatever the
owner proves he suffered.

A technician may without lability
delay completing repair work under the
following cireumstances: {7~ when the
owner actually consents vervully or in
writing to the delay; (2) when the
owner orders a change in the original
agreement or specifications which de-
lays the technician in making the re-
pairs; (3) when the technician breaches
the contract before the date for com-
pleting the repair work arrvives; (4)
when delayed scrvice results from a
public enemy, such as might be caused
by service in the Armed Ferces during
a war; or by an act of God.

Not only is a technician liable in
damages for failure to complete repair
work within the period promised, but
also he may be liable for insults or
other injurious acts in a customer's
home.

For example. in Digsby v. Carroll,
47 S. E. (2d) 203, it was shown that a
technician went to a home. The house-
wife sued the technician and his em-
ployer for damages because the em-
ployee became unusually boisterous and
used vulgar and abusive language to
the housewife, and threatened her.

The higher court held the housewife
entitled to recover damages and said:

“The courts have settled down to the
common-sense doctrine than an em-
ployer is liable for the torts (wrong
acts) of his employvee committed in the
course of the employee’s employment.”
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the cabinet gets hot; and premature
failures occur. But the publie continues
to want smaller sets and it is up to
designers to plan them. There are a
number of ways to reduce heat without
cutting down efliciency.

Before deseribing a compact a.c.-d.c.
receiver, it will be well to review the
sources of heat. First we must dis-
tinguish between heat and temperature.
As an illustration of this difference.
consider a small, W-watt resiztor and a
larger, 2-watt resistor, both of the same
resistance. say 20 ohms. If these two
resistors are connected in series and
placed across a G-volt storage battery,
the same current (about 150 ma) will
flow through each. The voltage drop
acro=s cach will be the same (ahout 3
voltz). and the wattage dissipated in
each will be identical (about 1% watt).
But the small. !s-watt one will be hot
to handle, and the larger, 2-watt re-
sistor will be cool.

The wattagre is ealeulated from Ohm's
law and is equal to IR or EIL In thisx
case it is (0.15)% x 20 or 0.45 watt.
Since heat is proportional to wattage.
euach of these resistors ix producing the
same amount of freat, but the fempera-
ture of one is greater than that of the
other.

The =ignificance of this in design i=
that, when a part operates at a high
temperature, it must be !acated further
away from nearby temperature-sensi-
tive parts than it would if it were giv-
ing off the same amount of heat (IR
watts) but operating at a lower tem-
perature.

Temperature and heat

It is easy to be confused on the sub-
ject of temperature and heat. Parts are
damaged by too high temperature. Yet
we speak of keeping heat down. The
fact is that these interlock in actual
practice. A small resistor dissipating
two watts may operate at a high tem-
perature, yet would raise the tempera-
ture of an enclosed box far less than a
20-watt resistor whieh would operate
cool in open air.

If the two 20-ohm resistors pre-
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viously mentioned were shut up in <mall
boxes of the same size, the temperature
of each box would be the same after a
few hours, The tenmperature of the
larger resistor would rise, keeping a
few degrees (or a fraction of a degree)
above that of the air around it. The
small one might 1ise to a dangerous
temperature as the temperature of the
surrounding  air increased.

A small radio cahinet is often almost
an enclosed box. The heat produced by
one component acts on another, with
a mutual increase of temperature,
There are two ways of keeping this
temperature down--we can arrange to
produce less heat, or we can carry it
away rapidly from the components that
produce it.

Main heat producers

In an a.c.-d.c. set the tubes generate
innst of the heat. This heat is the result
of the current through the heater plus
that fron the plate and screen currents.

It is common practice to select com-
binations of tubes :o that their heater
voltages total close to the line voltage.
A combination of a 128A7, u 128K7. a
12807, a HBOLS, and a 3575 totals 12:
volis; and, because they draw 150 ma,
the heat gencrated i3 123 X 0.150 — 185
watts, approximately. Of course, the
12-volt tubes generate less heat than
the 50- or 35-volt t ihes, the figures he-
ing 1.9 watts each for the 128A7,
128K7, and 128Q7. 7.5 watts for the
5006, and 5.3 watts for the 35Z5.

Let us consider ways of reducing this
heater wattage, First, we can substi-
tute a selenium rectifier stack which
requires no heater current and elimi-
nates the 3575, This saves 5.3 watts. By
reptacing the 128Q7 with a mininture
6AQ6 and the 123K7 with a 6BJo,
1.9 watts more is saved.

So far the results are a 7.2-watt re-
duction, with a saving in space because
of the miniature tubes—and no reduc-
tion in performance. Another big re-
duction can be made by replacing the
5006 with a miniature 6AKG, The
power output will be less than before
but surprisingly adequate for a small
set. This change saves G.6 watts in the
heater, making a total heater saving of
13,8 watts or a reduction to 277 of
the original value.

In order to make all tubex miniature
we should replace the 128A7 with a
12BE6. Now we have a combination of
a 1ZBEG. a 6BJG, a 6AQ6, and a GAKE.
whose heaters total 30 volts. The differ-
ence hetween 30 volt- and the line volt-
age i ahbout 90 volts, which can be
taken care of by a 600-ohm line cord.
Since the heat of the line cord (13.5
watts) is di~sipated ontgide the veceiver
cabinet, it will not affect the compo-
nents.

Other heat sources

What other sources of heat do we
have in a typical a.e.-d.c. set? The next
largest offender is pliate and screen cur-
rent. When we charged the output tube
from a H00L4 to a €AKS, we decreased
the plate-plus-sereen  egrrent  from
thout 50 ma to approximately 10 ma.
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The wattage produced by these currents
i= approximately equal to the B-plu-
voltage times the sun of the currents,
=0 for thix tube change we save
(.05 X 100)— (.01 X 100) or 4 watts.
Nothing can be done about the plate
and screen currents in the other tubes.

Assuming the use of a PM speaker
rather than a dynamic type. whieh
would dissipate about 2 watts in the
field, there are no other large heat-
generating components to worty about.
The selenium rectifier produces some
heat due to the tuhe currents and the
filter-capacitor ripple currents, and th
power-supply filter resistor produces a
little heat; but with judicious design,
these two parts need not interfere with
compactness,

Having now reduced the heat to
minimum, the designer’s talents can be
directed toward producing a truly com-
pact set. An example is shown in the
photos. In most respects the eircuit is
conventional, except for the second i.f.
transformer and the permeability tuner
arrangement. The tuner is mounted on
the front face of the chassis in such a
way that the coils are sandwiched be-
tween the speaker frame and chassis.
The i.f. transformer between the i.f.
tuhe and second detector is made from
the primary coil and trimmer of a con-
ventional transformer and was chosen
to save space,

This set, using a d-inch speaker.
measures only 4 inches wide by 5
inches high hy 3 inches deep and has

Servicing
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Rear view of the low-heat midget receiver.

enough excess space to add an untuned
r.f. stage if desired. Such a compact
design would have leen impracticable
had not the heat problem first been
solved by the metheds outlined above.

MATERIALS FOR RECEIVER

Resistors: |—I100, 1—470, 1—20,000, 1—100,000, |—
270,000, 3—470,000 ohms, 1—3. 1—5.1 megohms, Y,
watt; =18 |1—1200 ahms, | wott; 1—500,000 ohm

potentiometer; 1—4&00-ohm line cord.

Capacitors: 1—50, 1—100, 2—200 puf, mica; 1—.001,
2—01, 1—02, 1=.05, 1—0.1 uf, 400 volts, paper; =10
uf, 10 volts, 1—30, =50 uf, 150 volts electrolytic.
Tubes: |—8AKS, |—8AQH, |—8BJS, |—I2BES,
Miscellaneous: | — broadcost-band permeability
tuner: l—selenjum rectifier; l—output transformer,
10,000 ohms to voice coil; |—4-inch PM speaker; 4—7.
pin minioture tube sockets; chassis and necessary
hardware.

i

Note the two brackets on the chassis thot bolt to the bottom holes of the loudspeaker.

T1,72,01.C2 PERMEABILITY TUNER COILS AND TRIMMERS
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Schematic of the low heat a.c.-d.c. radio is quite conventional from o circuit viewpoint.
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Specialize for Increased Profits

ESS than three years ago Isadore
Marks, an ex-GI, opened a radio
service and sales shop in a neigh-
borhood which already had its full

quota of radio stores. From a business
standpoint the venture seemed doomed
to failure: two of the recently opened
sales and service stores in that area
were ready to close down because of the
serious competition offered by the older,
better established firms. Marks, how-
ever, had a definite plan and went ahead
with his project. Today he has a
healthy, growing business with several
technicians on the payroll.

The seeret of his success? He special-
ized. Where others were content to sell
and service home radios, Marks special-
ized on car radios. Aiming for this goal
he had leased a place with a drive-in for
the convenience of his customers. He
augmented his Navy training in air-
craft radio by thoroughly studying au-
te-radio trouble shooting and servicing.
His familiarity with automobiles aided
him in finding short-cut methods and
tricks. Backing this up, he acquired a
small but complete stock of replacement
parts and accessories. The addition of
a franchise for the sale of car radios
rounded cut his specialty.

Later Marks added home radios and
television receivers to his line in order
to meet the occasional call for these
items from his ear-radio customers.

Thus. by choosing a particular field
and upgrading himself to qualify as a
specialist in that field, lsadore Marks
had, within a few months time, a thriv-
ing business. His Trenton, N, J., store

* Technical Institute, Temple University.

soon acquired the reputation for being
the headquarters if you wanted a good
Jjob done on that car radio of yours, or
if you were in the market for a new
one.

This man’s experience, however, is
not the exception. There are many suc-

cessful  establishments  which have
reached the top because they were made
up of experts in a particular branch of
electronies. The same holds true with
respect to the individual. The man who
is really a specialist in a particular
electronic field has an enormous advan-
tage over somebody with just a general
knowledge; the high-paying jobs in-
variably go to the person who has con-
centrated his abilities and efforts into
a single channel and thus has put him-
self in a class apart by virtue of his
superior knowledge and skill.

Granting the advantages of special-
ization, however, the two questions are:
What field shall I choose? What need
I learn to qualify?

To answer the first question: The
choice of any particular field must lie
with the individual himself. You must
evaluate your talents and inclinations
and choose a field for which you are
adapted by reason of your background
and ability. For instanee, if you can’t
work with tiny units and small toler-
ances. don’t choose hearing-aid repair-
ing. This field requires manual dexter-
itv of the type encountered in watch
repairing.

On the other hand. if industrial con-
trol< fascinate you—or if you like in-
stalling such devices as intercoms—
then by all means choese one of these
branches. Likes and dislikes are big
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By MATT MANDL*

™ This bench ot Marks Radio
Service is especiaily set
up for work on cor radios.

contributing factors toward a success.

Take the case of another acquain-
tance of the writer. This person has
always been interested in photography,
film projection, and radio. He combined
these interests by securing a job as an
assistant projectionist in a motion-pic-
ture theater. To qualify, he had to learn
all about the particular type of projec-
tion system used in motion-picture
work. Besides this, he had to work for
=ome time as an apprentice in order to
acquire the necessary skill and become
familiar with on-the-spet trouble-shoot-
ing procedures so often necessary, To-
day he is ready to step into a high-pay-
ing job as a full-ledged projectionist
in one of the larger theaters in his city.

The accompanying chart gives some
idea of the many fields available for
specialization. By analyzing the re-
quirements for each, you will get a bet-
ter idea of the preparation needed te
become a specialist in any particular
field.

As a foundation you must have a ba-
sie electronic background, which should
consist of sufficient knowledge and
training upon which to build up to the
field you desire. Experience in radio
servicing contributes materially to such
a foundation by providing the necessary
practical work and basie circuit knowl-
edge. The next logical step could be
television installation and repair.

Television installation and repair

In preparation for this specialty vou
must learn some circuits quite feoreign
to those previously encountered in ra-
dio servicing. You should study the ef-

RADIC-ELECTRONICS for


www.americanradiohistory.com
www.americanradiohistory.com

fects of the very high television fre-
quencies on the belavior of amplifier
cireuits, tubes, and other receiver com-
penents. Thix is of vital importance in
servicing, because improper dressing of
leads and unit replacement can serious-
ly hamper the proper functioning of a
television receiver,

You must also learn about wide-band
amplifiers, pulse separation, d.c. re-
storers, vertical and horizontal sweep
eircuits, and synchronization circuits,
In television veceivers, you will no
longer encounter conventional tuning
methods, but will run across pretuned
channel switching embodying novel in-
novations, Three r.f, signals are mixed
in the converter stage—the picture sig-
nal, the FM sound signal, and the loeal
oscillator. You must be able to ditfer-
entiate between the sound and pix if.
stage s for competent servicing.

Added to this should be a thorough
grounding in the use of oseilloscopes,
sweep generators, amd  other testing
cquipment for servicing TV sets.

3v reading periodicals and texthooks
or by taking a ~hort course. the man
with a fairly good background should be
able to understand these circuits with-
out much difficulty.

PA and intercom systems

Public-address systems and intercoms
are clogely allied because they are pri-
marily awdio amplifiers; for this rea-
son, many shops combine both under
one specialty,

In the public-address-system field a
thorough knewledre of audio voltage
and power ampliiication is necessary,
At the same time. there is a growing
veed for the type of man who ean esti-
mitte the size and seope of a particular
installation in terms of the number of
units required, the job lavout, and the
total cost of material and installation.

A similar situation is encountered
with intercommunicating systems, You
have to know about ecall-in circuits,
master stations, substations, cable lay-
out, and switching methods.

Hearing aids

Branching off from radio repair on
our chart, we also have the field of
hearing-aid repair. This again requires
a basic knowledwe of audio circuits,
coupled with the problems encountered
with a device worn close to the body.
The technician finds a tiny chassis, ex-
tremely small components, and usually
self-contained batteries. This means
audio-amplifier repairs on miniature
units, tubes, and chassis. Troubles oc-
cur due to the body moisture absorbed
by the instrument. Clothing lint, tem-
perature, receiver cord wear, and deli-
cate components contribute to ecircuit
failure; their effects should be known
to the repairman.

A hearing-aid technician should have
a knowlzdxe of audiometers, their fune-
tion and repair. Audiometers are used
by hearing-aid retailers to test a cus-
tomer’s hearing loss: the use and serv-
ieing of these are within the scope of a
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well-equipped hearing-aid technician.

The hearing-aid repair ficld is par-
ticularly uncrowded and offers many
opportunities. Few realize that with the
advent of subminiature vacuum tubes,
the hearing-aid business has grown to
huge proportions. Many opportunities
also exist in sales.

Servicing

specialized components found in indus-
trial devices must also be studied. In
industrial electronies you can specialize
in estimating and installation, or you
can devete your knowledge and activity
to maintenance and repair. As with pre-
vious fields discussed, the many books
and periodicals devoted to such subjects

INDUSTRIAL ELECTRONIC DEVICE
[RADIO STATION OPERATION |—| BASIC ELECTRONIC KNOWLEDGE AND TRAISING INSTALLATION
1 |
I S
r——-L— L T - ‘_INDUSTRIAL DEVICE SALES AND
HEARING AID ' PA AND INTERCOM RADIO REPAIR CAR RADIO I [ ESTIMATES
REPAIR / SALE S INSTALL REPAIR AND SALES | REPAIR SALES | I
J J e — 1
] | ( INDUSTRIAL MAINTENANCE AND
. | REPAIR
P
HEARING AID AUDIO ENGIN'R'NG TV INSTALLATION RADIO ENGIN'RNG |
ENGNANG -DESIGN AND DESIGN AND REPAR AND DESIGN -
S INDUSTRIAL ENGINEERING
With the aid of this chart. you can troce your line of greatest [

interest to decide on a specialty ta suit your own inclinations.

Station operation

Branching off from our basic elee-
tronic knowledge to the left on the
chart, we find radio station operation,
An entering wedge into this field is a
first-class radiotelephone operator's li-
cense. You have to study communica-
tion laws and basie radio and transmit-
ting theory. as well as power-supply
systems, There are several good books
on the market containing typieal ques-
tions and answers, and a ~twdy of these
will be of great help, When you feel
qualitied. apply to the nearest FCC dis-
trict office or examining point (located
in most of the larger cities) and take
your operator’s examination. The first-
class license will allow you to take full
charge of standard broadcast, FM, or
television stations,

Industrial electronics

Your knowledge here has to encom-
pass such items as photoelectric tubes,
thyratrons. ignitrens, electron multi-
pliers, counters, and control circuits,
Relays, thermostats, switches, and other

Window
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INDUSTRIAL DESIGN
contain a wealth of information for the
neweomer,

Sales

Not least in terms of increased earn-
ing= and profits are the possibilities of
heing a ~ales specialist in television, PA
systems, intercoms, hearing aids, indus-
trial equipment. or other electronie
zear, If you arve in business for your-
self or are selling for someone else. a
thorough knewledge of your specialty
will increase sales to a great degree.

In all these electronie branches, the
successful salesman is the one whose
knowledge goes beyond the superficial
appearance or function of the item he
sells. He is the one who can point out
specific features, performance, and ad-
vantage in circuit design and manu-
facture,

So take a hint from the highly paid
specialists in other fields and do like-
wise in your own—the field of elee-
tronies. By adding to your knowledge
you will add to your satisfaction--and
what is also important, you will add to
your income!

sign at Marks Radic Service proclaims special interest in repairing car receivers.
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lectronic Metronome Has

eon-Lamp Time Indicator

By O. A. COPPENS

W

The complete metronome is built in an aircroft rodio jack box. The original switch is used.

RTICLES have appeared in mag-
azines in the past few years
on the construetion of several
types of metronomes, the ma-

jority ranging trom complicated tube
assemblies to special relays and un-
wieldy capacitors. Following the old

pattern of mechanical nietronome-, the
audible beat seems to be alimost a requi-
site for any device deseribed.

An audible beat interferes with the
music, so a metronome of this type is
generally used for rehearsal or timing
practice only. On the other hand. an in-
conspicuous riswad metronome provides
a check on timing, may be used at any
time, and in no way interferes with the
music.

A simple, inexpensive, and fairly
accurate visual metronome may be con-
structed from a selenium-rectitier power
supply and a neon-bulb relaxation os-
cillator. Inconspicuous but usable flashes
covering a wide frequency range may be
obtained from small standard radio
components,

A glance at the schematic (Fig. 1)
shows the selenium-rectifier power sup-
ply to be conventional. RI1 is the recti-
fier protective resistor; R2 and R3 with
the filter capacitors form the filter and
voltage-divider network. Approximately
140 volts is applied to the oscillator
circuit. The power consumption is small,
s0 heating effects are negligible.

QOperation of the neon-hulli relaxation
oscillator is as follows: When the device
1= plugged into a 117-volt supply socket
and the switch moved from OFF posi-
tion. current from the d.e. power supply

flows through R4 and R5 to charge
radually any eapacitor combination
switched aeross the neon bulb. When

the capacitor voltage builds up to a
certain definite value (90 volts, approx-
imatelyy, the neon bulb ionizes and con-
ducts,  This  action discharges the
capuacitance, and the neon bulb stops
conducting. The eapacitance then slowly
recharges through R4 and R5, and the
cvele repeats.

The frequency of the neon flashes is

Ri 75MA SEL RECT IOMEG  IOMEG ?

approximately proportional to the sup-
ply voltage and inversely proportional
to the values of the R-C combinations.
Rough frequeney control is obtained by
switching the various eapacitor com:
hinations across the neon bulb. This
permits four rough steps of overlapping
frequencies with only four small capaci-
tors. The fine control of each step i-
provided by the high-resistance poten-
tiometer RS and R4, The high-resistance
alues of R4 and 5 are also a factor
in permitting the use of small capacitors.

A continuous frequency range of ap-
proximately 30 to 350 flashes per minute
may be obtained. Some alteration in the
fixed resistor values may help to obtain

PL-68
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Fig. 1—The circuit diagram, Fig. 2—The switch contact numbers refer to those in the diagram.
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correct overlapping of ranges. Due to
the high resistances used, well-insulated
components and good-quality capacitors
are of prime importance for stability
and proper operation.

Changes in supply voltage will have
some effect on frequency. However, this
effect is so small that it is not important
in a metronome.

Construction

The metronome was constructed
around a war surplus BC-366 jack box,
available for a few centx, The hox pro-
vides an excellent case (23 X 3% X4z
inches) together with the required
switch, 3-circuit jack, and the control
Knobs.

Photographs show the original jack
box, the complete metronome, and the
internal assembly of the metronome.
All components except the neon exten-
sion are mounted and wired on the box
cover for ease of construction and in-
spection. The box is completely isolated
from the electrical circuit to avoid pos-
sible shock.

Remove the jack box cover and strip
all the wiring. Also remove the banana
jack and plug assemblies from the cover
and base, as they will not be needed.
Replace the original potentiometer with

Yl

To get into jack box, remove two top screws,

a 10-megohm unit, cutting the shaft to
fit the original knob. The single-circuit
PHONE jack may next be removed and a
rubber grommet inserted in the hole to
accommodate the line cord.

Construct a small metal angle bracket
for rectifier support, and bolt the recti-
fier assembly near one corner of the
box cover as shown in Fig. 2 and the
inside photo. A two-lug terminal strip
is also bolted to the cover near the line-
cord opening for cord connection and
support. A few small holes may be
drilled in the cover and base for venti-
lation.

Remove the votary switch from the
box cover and pry out the spring re-
tention which makes the fifth {(cALL)
position momentary. This will provide
for five switch positions. The switch
may then be remounted, using the origi-
nal knob. The banana-plug insulating
strip (not the plug assembly) is re-
mounted in position above the switch,
using the original assembly screws, to
provide a barrier between switch and
capacitors.
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Constfruction

o
-

After wiring the switch, the fiber banana-plug strip is placed over contacts to insulate them.

A Yj-watt neon bulb is connected to
an insulated two-wire extension cord
terminating in a three-circuit PL-68
plug. If no plug is available, the neon
extension may be connected directly to
the metronome circuit by removing the
three-circuit mic jack and inserting a
rubber grommet, similar to the line-
cord hole. The value of the neon resistor
R6 will depend upon the type of neon
bulb used. It could be located in the box
instead of the extension. A tubular fiber
shield with hole, as shown in the photo-
graphs, slipped over the neon bulb, will
direct and intensify the flashes.

Connect the rectifier power supply,
all resistors, and the neon jack accord-
ing to the schematic. To simplify con-
nections to the switch terminals, an
arbitrary numbering system correspond-
ing to numbers shown on the schematic
is shown in Fig. 2.

With the power supply on and the
neon extension plugged in, temporarily

connect various capacitor combinations
until the desired ranges and overlaps
are obtained by operation of the switch
and R5. After the capacitors have been
selected, mount and wire them perma-
nently. Ample space is available for
400-volt capacitors. During construc-
tion, one 600-volt unit was used merely
because it happened to be of correct
value, sufficient mounting space being
available near the side.

When the metronome is assembled
and tested, a paper dial plate may be
glued on the cover indicating the OFF
position and each frequency range.

MATERIALS FOR METRONOME

Resistors: |—3,600 ohms, I, wott; {—240, |—T75,000
ohms, 1—10 megohms, | watt; 1—10 megohm po-
tentiometer.

Caopecitors: 2—20 nf, 150 volis, electrolytic: |—.02,
2—0.1, 1—0.25 nf, 400 volts, paper.

Miscellanecus: |—75.mo selenivm rectifier; 1—3-
circuit microphone plug (PL-¢8); 1—lj4-watt neon
lamp: 1—BC-344 jock box; necessary hardware,

REGENERATIVE SUPERHETERODYNE RECEIVER

The 6K8 in this receiver converts the
incoming broadcast-band signal to the
456-ke i.f. The regenerative triode sec-
tion of the 6AD7 is the second detector,
and the pentode section the audio
amplifier.

The tickler coil is added to an ordi-

nary slug-tuned i.f. transformer. Close-
wind 15 turns of No. 20 d.c.c. wire ¥y
inch below the transformer secondary.
The antenna and oscillator coils are
standard commevcial broadcast units
available at any parts store—Manolis
Samdrakis.
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Amateur

T-17 microphone hangs beside the converter. Both are handy to the driver.

REDICTIONS for the 10-meter

band indicate that it is likely to be

“hot” for some time. Many ama-

teurs have discovered the dx capa-
bilities of the band even with low power,
and some have installed mobile gear in
their automobiles. With the useful sur-
plus equipment available and instant-
heating tubes, the problems of mobile
installation are very slight.

Operating current requirements have
been kept at a minimum in the mobile
station described here so that the total
drain from a 6-volt car battery is not
more than 25 amperes. That load is
adequately handled by a regular gene-
rator which charges at a 35-ampere
rate. The generator is kept charging
during all testing and operating periods,
and there has been no battery failure.

The power unit used is the Army PE-
103-A dynamotor, which can be pur-
chased for very little money at almost
any surplus outlet. Polarity was a prob-
lem; the negative side of the battery
in the automobile goes to the frame. In
the power unit the B-minus is directly
connected to the 6-velt A-plus lead. It
is necessary, therefore, to operate the
transmitter above car ground and to
use a floating link to couple to the
antenna. The link is connected to the
antenna by 50-ohm co-axial cable and
isolated from the transmitter, the outer
lead being grounded to the car chassis
at the base of the antenna.

Because the A-plus lead is connected
to the dynamotor case and to chassis,
cabinet, and any other exposed metal
parts of the transmitter (via the B-
minus line), it is most important not
to have any contact between these
points and the car frame unless the plus
terminal of the battery in the car be-
ing used is grounded. Any contact will
be a direct short across the battery,

which will not only ruin it immediately,
but will very likely fuse the wire or
metal that makes the contact. At the
very least it will create a very colorful
spark which, if gasoline vapor is float-
ing around, may possibly mean one ham
less on this planet. That means that tire
tools and other miscellaneous metallic
articles should not be tossed carelessly
into the trunk where they may slide up
against the transmitter.

The transmitter r.f. section (Fig. 1)
consists of a 2E30 crystal oscillator op-
erating on 28 me driving a 2E25 class-C
r.f. amplifier. This is modulated by an
HY31Z dual-triode, zero-bias, class-B
stage, which is driven by a 2E30. A
T-17 single-button carbon mike is used.
This surplus microphone is equipped
with a push-button in the handle for
push-to-talk operation. The button con-
trols the microphone circuit and a sec-
ond circuit as well. This is a valuable
feature because microphone current
flows only when the transmitter is in
use and the second circuit is used to
control the starting relay in the dy-
namotor.

The 10-meter oscillator gives more
output and is more dependable when
it is connected as a triode than as a
pentode. A small coil was inserted in
the grid-to-ground lead, and one side
of the filament was tapped to a point
3 turns from the ground end. A similar
coil was inserted in the other filament
lead at the tube socket. These coils (L1
and L2), wound on ¥%-inch polystyrene
rod 1 inch long, consist of 30 turns each
of No. 30 enameled wire.

The 2ZE30 is operated with 250 plate
volts and furnishes adequate drive for
the 2E25. The oscillator tank coil L3
is 8ix turns of No. 14 wire, self-support-
ing, soldered directly to the tuning ca-
pacitor.
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Interstage coupling is capacitive. The
3-30-upf coupling capacitor reflects ca-
pacitance into the oscillator tank and
must be carefully adjusted or the oscil-
lator will not perform properly. Once
set it will not cause difficulty.

The circuit for the final is straight-
forward. Parasitic suppressors (100-
ohm, 1l-watt carbon resistors) were
placed at the grid and screen terminals.
The 2E25 is operated under load with
425 volts on its plate and 300 volts on
the screen. A combination of battery
and grid-leak bias is used. There is ade-
quate room under the chassis for this
battery as well as the one used to bias
the speech amplifier.

The final tank coil L4 is made of 8
turns of No. 14 enameled wire 1 inch
in diameter. This ceil is center-tapped.
In the center of the coil space is provid-
ed for the insertion of a 2-turn link
L5 made of the same size wire wound
to the same diameter, 1 inch. L4 is self-
supporting and is soldered directly to
the split-stator variable capacitor. An
r.f. choke is connected directly to the
center tap. The link is also self-support-
ing and is rigidly mounted to the panel
feed-through insulators. A regular co-
axial connector fitting was originally
used with one side of the link grounded
to the chassis. This necessitated con-
necting the outer conductor of the line
to the automobile chassis through a
bypass capacitor, which introduced
loading problems. This connector was
replaced by two insulated feed-through
connectors, making the entire link elec-
trically separate from the transmitter
and allowing the outer braid of the co-
axial line to be directly grounded to the
car chassis at the bottom of the an-
tenna. All loading problems were solved
in this way.

Meter switching, as shown in the
diagram, greatly facilitates tuning and
is easier than multiple jacks which
would have to be insulated from the
panel. A 2'%-inch 0-150-ma meter fits

Rear view. Bias batteries are under chassis.
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nicely in the center of the panel be-
neath the chassis. The meter switch is
located just to the right of the meter,
between it and the power-input socket.

The speech end of the transmitter is
located along the rear of the chassis,
It consists of a single-button ecarbon
microphone driving a 2E30 which is
transformer-coupled to the HY31Z, A
switch on the gain control breaks the
filament circuit of the modulator so
that this section can be turned off dur-
ing tuning. The microphone circuit is
given in Fig. 1. A 3-circuit mike jack
must be used to match the PL-68 micro-
phone plug. The output of the modulator
is capable of fully modulating 30 watts
input to the 2E25 final, As in the oscil-
lator plate circuit, a sliding-tap, 10-watt
resistor is used to set speech amplifier
plate voltage at 250,

Modifying the dynamotor

The PE-103-A will put out 500 volts
at 160 ma. It must be removed from its
case for modification; circuit diagram
pasted inside the case makes the modi-
fication eaxier.

The negative 6-volt terminal is the
high side, and the positive end is
grounded to the case. As mentioned be-
fore, the case must be kept away from
the automobile chasxis except in cer-
tain cars where the positive xide of the
battery is grounded.

The output socket is an 8-contact
Cannon, for which the corresponding
male fitting must be obtained. The num-
ber of this is PR-24. As the dynametor
is furnizhed, prong 1 of the output
socket ix at =6 volts when the unit is
turned on  iwith circuit  breakers
closed). Disconnect the wire from pin
1, and conneet pin 1 to the stationary
contact of reluy SE2 in the dynamotor.
The tubes in the transmitter are quick-
heating: this modification will make
them light only when the push-to-talk
switch is pressed, ~tarting the dyna-
niotor.

With the dynametor out of its case.
the backs of the three cireuit breakers
are visible. The center breaker is for
high-voltage overload. It was shorted
out of the circuit because modulation
peaks caused it to cut out. Another rea-
son for shorting it ix that the heating
time for the 2E30 oscillator filament is
1 second longer than that for the 2E25
final and the static plate current
through the ZE25 rises briefly to 90
ma, actuating the circuit breaker. The
terminals on the back of the center
breaker are numbered. Connect No. 2
to No. 6 and short the remaining two.

Fortunately, the battery input cables
which accompany the dynamotor unit
are long enough to reach from the trunk
compartment to the motor compartment.
One lead was connected to the block
and the other to the ungrounded side
of the starter. Proper polarity must be
maintained; otherwise, though the dy-
namotor will turn over, it will have no
output. The equipment was insulated
from the car frame by mounting the
dynamotor on top of the 9% x 9% x
14-inch cabinet which houses the trans-
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mitter and which, in turn, is shock-
mounted to board- bolted to the floor of
the trunk compartment. Mounting the
dynamotor on top of the cabinet also
reduces the space required for the en-
tire unit.

The antenna is a 12-foot variable-
length whip. It is mounted on the right
rear fender in such a way that the end
of the bumper acts as a guard for it.
It is fed as a quarter-wave radiator
by a 2-foet length of 50-ohin co-axial
cable. Ficld-strength readings are very
helpful in  determining the proper
length for the transmitting antenna.

For receiving, a Gon-Set converter
was mounted beneath the automobile
radio on the underside of the dashboard.
This allows for short leads and con-
venient -operaticn. Power leads are
brought out the rear of the car radio
and connect to the converter via a plug.
The microphone is conveniently hung
just to the right of the converter. Be
sure the microphone lead connected to
the sleeve of the plug does not contact
any car metal.

Conquering ighition noise requires
complete shielding of all cables which
feed through the fire-wall and some ex-
perinentation as to the direction in
which the antenna lead travels. To help
remove car noise a limiter using a 1N34
crystal was installed in the auto re-
ceiver, The circuit for this is given in
Fig. 2.
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Fig. 2—Noise limiter built in car receiver.

MATERIALS FOR TRANSMITTER—FIG, 1

Resistors: |—750, 2—10,000 ohms, Y watt; 6—100,
1—I10,000 ohms, | watt; |—6,000, |—B 500 ohms, 10
watts, adjustable; 1—500,000-ohm potentiometer with
s.p.s.t. switch.

Capacitors: 4—.002 uf, 600 volts, paper; 1—3-30, |—
25 unt variable; 1—50 adf, split-stator, variable.
Tubes: 2—2E30, |—2E25, |—HY3IIZ,

Miscellaneous: 3—25-mh r.{. chokes; I—I0-meter

crystal; | — single-button-micraphone-to-grid, | —
avdio interstage, |—universal modulotion trans-
former: 1—0-150-ma meter; (—2-circuit, 4-position

rotary switch; 2—7-prong, minicture, |—4-prong, |—
octal tube sockets: |—PE-103-A dynamotor: 1—T-17
microphone; 1—Cannon P8-24 plug; 1—45-volt, 1—I5-
volt batteries; |—3.circuit microphone jack; chassis,
panel, and cabinet; necessary hordware and cable,

MATERIALS FOR NOISE LIMITER—FIG, 2

Resistors: 2-=27,000, 1—820,000 ohms, |—| megohm,
iy watt,
Copacitors: |—.00),

paper.

Miscellaneous: 1—IN34 crystal rectifier; 1—s.p.d.1.
toggle switch.

1—.0l, 1—0.1 nf, 400 volts,

The dynamotor is placed atop the transmitter.
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HE woods are full of 75-watt, all-

band t{ransmitters using variable-

frequency oscillators, but this one

should be of special interest to
those who don’t have too much green
stuff left over after paying for the pork
chops, It is practically all war-surplus
material of straightforward design,
with no freak parts. It will de anything
any other rig of like power will do and
costs from a quarter to a half the usual
price to build. The economy feature
stems from the current low prices of
the components, especially those which
ave surplus.

The foundation for the rig is the
TU-5-B tuning unit (1500-3000 kc)
from a BC-375 transmitter. 1t is full of
the highest-quality parts, all usable. A
TU-6-B unit was also bought, its oscil-
lator tuning capacitor being just the
right size for the final amplifier tank.
The amplifier tuning capacitors in these
two units are identical and, with the
dials and other parts, make the founda-
tion for a fine antenna tuning unit, us-
ing either series or parallel tuning.
Another good buy, but not necessary, is
the AM26/AIC intercom amplifier. At
a low price it provides four needed
tubes, sockets, a switch, a mike input
transformer, and other small parts. The
rest of the components can be pur-
chased individually as needed. Type
1625 tubes are plentiful and very
cheap, making a good final amplifier
tube if 12 volts for the filament is
available. They are the equivalent of

807's, except for their filaments and
bases, which have seven prongs instead
of the 807’s five. They were widely used
in military equipment.

Once committed to 12-volt tubes, the
logical choice for the exciter stages and
the output in the v.f.o. is the 12A6, an
audio beam type with the right amount
of power for this job. 12A6’s are very
cheap too. This leaves only the oscilla-
tor tube to be chosen, and any r.f.
pentode will do—128J7, 128SK7, ete.
The v.f.o. shown in Fig. 1 uses a 12C8
because the author happened to have
one handy.

One way to get 12 volts for the fila-
ments is to use two husky combination
power transformers for plate and fila-
ment supply and hook the 6-volt wind-
ings in series. Depending upen the
transformers, the high-voltage windings
may be used in series or in parallel to
obtain the required 600 to 750 volts at
250 ma. This will take care of the modu-
lator current requirements also. Sur-
plus transformers are usually conserva-
tively rated. If the rig is not to be
modulated, about 110 ma will be suffi-
cient.

In the rig shown, a 12-volt filament
transformer of the type now being mar-
keted as surplus equipment is used to
heat the tubes. A separate receiver-
type power supply is used for the v.f.o.
and doublers. From 250 to 300 volts is
right for the 12A6’s. The VR-150 which
regulates the 150 volts applied to the
v.f.o. is necessary because the current

www americanradiohistorv com

drain on this power supply varies wide-
ly as doublers are switched into or out
of the cireuit. The maximum current
drain is just under 110 ma with all eir-
cuits at resonance and loaded to the
correct point,

In the front-panel photograph the
three pointer knobs in a row at the
upper left tune the 12A6 amplifier-
doubler stages (Fig. 1). Below these is
the dial for the v.f.o. At the upper
right are the band-change switch and
the closed-circuit meter jacks in the

4

=],
Transmitter is built on converted TU-5 base.
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grid and cathode circuits of the final
amplifier. Below the jacks is the tuning
dial for the final tank circuit. In the
bottom panel at the right are the micro-
phone input jacks and speech gain con-
trol. The left panel light shows green
when the small power supply is turned
on, and the right pancl light contains a
500-ma dial lamp which is in the high-
voltage center-tap lead of the power
supply and ~erves as a fuse for the
plate circuit. 1t glows at about half
brilhance with the r.g turned on and
modulated.

Construction

The v.fo. is constructed entirely
within the left-hand compartment of
the TU-5-13 tuning unit case, using the
original dial, capacitor, and coil. This
coil (L1 in Fig. 1) has a number of
tapz fastened to the wire. All connec-
tions are unsoldered from these taps
and the coil is left in place undisturbed,
with new connections made to one end,
to the tap located five turns from that
end, and to the tap 19 turns from that
end. The other end floats, with no con-
nection at all.

A row of fixed mica capacitors with
temperaturc-compensating plates is lo-
cated under the tun.ng capacitor. The
two ncarest the rear, plainly marked
.00003 and 0001, arc left in place, and
all the others are removed. This fixed
capacitance, using the 19 turns of the
coil, gives just the right amount of
coverage on the tuning capacitor, with
the 80-meter band taking up about 2,000
of the 2,500 divisions on the vernier
dial.

There is plenty of room to mount the
tubes and small parts, the main idea
being to keep heat away from the coil
and other frequency-determining com-
ponents. The only definite precaution
that must be observed is to use dis-
similar r.f. chokes RFCI and 2 in the
v.f.o. The tuning units contain two
each. One, with resistor attached, is
needed for the final grid circuit—RFC3-
R1. One, but only one, of the other
chokes can be used in the v.fo. If two
are used, the 12A6 amplifier will take
off by itself all over the dial. An ad-
ditional r.f.c. of a different type must
be ohtained. The common pie-wound,
2.5-mh type is excellent. A liberal
slurping with Duco cement after the
wiring is completed will hold the leads
rigidly in place.

As the rear-view photograph shows,
the amplifier-doubler stages are built
on an additional chassis mounted atop
the tuning unit, on the left side directly
above the v.f.o. The ventilated cover
plate separates and rhiclds the two sec-
tions. The output of the v.f.o. is fed
through switch 81 into the first tuned
stage, which serves either as a straight
amplifier on 80, a doubler to 40, or a
crystal oscillator (by opening the
switch and plugging a crystal into the
socket). This crystal feature was in-
cluded in the original design and so is
shown here, but could very well be
eliminated, switch and all; it has never
heen used by the author except for test-
ing, the v.f.o. being so satisfactory for
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use under almost any set of conditions.

The doubler stages are conventional,
using plug-in coils, except for the last
one, with its 28-mc output, where the
coil is fixed. Three plug-in coils are
needed, one each for 80, 40, and 20
meters, with a maximum of two in use
at any time.

.2 and L3 are wound on 1%-inch
forms. The 80-meter coil ix 30 turns;
the 40-meter, 14 turns; and the 20-
meter, 7 turns. L4 is a permanent 10-
meter coil made of 4 turns of heavy
wire or tubing. self-supported, 1 inch
in diameter. The final uses 75-watt
plug-in coils with end links. one being
necessary for each band, 20. 40, and
80 meters.

Any  combination of doubling or
quadrupling seems to work equally well,
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as the 12A6’s provide ample drive. The
output tube always works as a straight
anplifier. The v.f.o. output will not
drive the final directly, so the first ex-
citer tube is always used, with an 80-
meter coil for 80-meter output. Series
plate feed is used, with the tuning ca-
pacitors insulated from the chassis.
Hardwood %-inch dowel makes an ef-
fective insulated shaft for these ca-
pacitors.

The right-hand compartment of the
tuning unit contains the output cireuit
of the final stage. The 1625 hangs up-
side down in a sovket mounted high
enough above the tuning unit’s ven-
tilated cover =o that half the tube pro-
jects through the cover into the com-
partment, with the tuning and bypass
capacitors and the 75-watt plug-in ceil
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Fig. 1—The r.f. section. S2 is a special switch found in the TU-5.B. It must be modified.

Under-chassis view of completed r.f. section shows 1625 mounted upside down, right center.
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inside. This arrangement permits short
leads and provides thorough shielding,
resulting in a perfectly stable amplifier.
The coil plugs in from the bottom of
the set (this seems awkward but actual-
ly has not proved to be so). For coil
changing, the transmitter slides for-
ward like a drawer. It takes no longer
to pull downward than upward to re-
move a coil. A suitable hole is cut in
the bottom plate. The link output is at
the two close-spaced feedthroughs at
the rear. The tuning capacitor was
taken from the left compartment of
the TU-6-B and fits perfectly in place.
The 1625 tube socket shown was sawed
out of the BC-456-B modulator unit in
the 274-N series. (There is no less
painful method of removing it.)

The band-change switch S2 taken
from the tuning unit is modified slight-
ly by making a shorter arm, using the
original for a pattern, to connect the
two sections so they will fit side by side
on the right half of the panel. Just
enough space is left between them to
mount the grid and cathode meter
jacks. The switch section nearest the
edge (S2-b) is used as is, turning on
the filaments as the doublers are con-
nected into the circuit. The other sec-
tion (S2-a) is altered to a tap switch,
instead of the shorting type, by break-
ing off all but one of the rotor contacts,
which selects the output of the proper
doubler as required. The contacts snap
off readily with a twist of the pliers.

The rig is keyed by plugging the key
into the final cathode jack. For tuning,
a meter with at least a 0-150-ma range
plugs into the same jack. The capacitor
bypassing this jack must be able to
withstand the full plate voltage when
the circuit is open (with the key up).
The oscillator runs continuously and is
no bother except when working a sta-
tion directly on one’s own frequency.
Then it may be turned off while receiv-
ing, by the switch S3 mounted below
its tuning dial.

The doublers are tuned by watching
for maximum grid current on a meter
inserted in the final grid jack. Doubler
tuning is not critical and ordinarily
need not be touched when shifting fre-
quency within a band. It is necessary
only to set the oscillator on the desired
frequency, guided by the -calibration
chart on the panel, and then tune the
final for cathode-current dip. A mini-
mum of 6 to 8 grid ma is available,
which is approximately twice the rated
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requirement. High-sensitivity beam
tubes like the 1625 can be damaged by
too much grid drive. A little detuning
of the doubler stages will eliminate this
possibility.

The modulator

The entirely conventional modulator
circuit (Fig. 2) also uses 12-volt tubes.
Most modulators in this power range
terminate in 6L6’s. It seemed reason-
able that a 1625 will do anything a
6L6 will do, and perhaps do it better.
Experience has proved this to be true,
The 1625 is capable of much greater
output than is necessary with this
transmitter, and several 1625’s cost less
than one 6L6.

To avoid wasteful excess power in-
put, the screen voltage is reduced
through a dropping resistor to only 275.
The original model uses a 12-watt po-
tentiometer (surplus) to accomplish
this, but any adjustable resistor of 10
watts or more and 20,000 ohms will
do. At this screen voltage the plate
input to the two tubes is about 120 ma
when idling. A 128J7 and 12J5 provide
adequate sensitivity for a crystal or
dynamic mike.

A small PM dynamic speaker makes
a good microphone. The original model
also will accommodate a T-17 carbon
mike, which is adequate and eliminates
the need for the 12SJ7, at a slight de-
crease in tone quality. Using either
mike, the gain control adjusts the out-
put power for the correct modulation.
If only the carbon mike is used, the
entire 125J7 circuit may be eliminated;
if the dynamic mike is used, then the
microphone input transformer and bat-
tery are not needed. The battery is
three flashlight cells wired in series.
The built-in switch on the T-17 mike
shuts off the battery current when not
in use. If the modulator is turned off
only by the filament switch and plate
voltage remains on, then C1, C2, and
C3 must be able to withstand the full
plate voltage, as there will be no volt-
age drop in the resistors when the
tubes are not drawing current.

There are a number of small surplus
modulation transformers that are suit-
able for use in this transmitter. One of
these, used in some ARC-5 transmitters,
was designed to match class AB 1625's
or 807’s to a single-ended r.f. amplifier
using a pentode or beam-power amplifier
tube. This transformer has three sec-

1625 121

4¢3
T

+600, 150V

—

.

Fig. 2—This modulator is designed for carbon or crystal microphones. Be sure to ground the
junction of the 250-ohm cathode resistor and the center tap of the interstage transformer.
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ondary windings. One modulates the
plate and another the screen grid of the
r.f. amplifier. The third is a low-im-
pedance winding used for monitoring
the output of the modulator. The screen
grid of the 1625 must be fed from a
300-volt supply with this transformer.

The mechanical work is not difficult.
The tuning units and most other sur-
plus equipment is made of aluminum.
A small Allen wrench is needed for the
setscrews. It is useless to try, as the
author did, to pull and pry a knob off
after loosening one setscrew; there are
always two of them. The panel of the
r.f. section measures 17 inches wide by
14 inches high, with an additional 9
inches of height in the lower panel,
which covers the power supply and
modulator. For stability in the v.f.o.
the panel must be rigid. A sheet of
Presdwood or Masonite % inch thick
with a very thin galvanized sheet-steel
backing meets all requirements and is
easily worked. The two sheets can be
glued into a sandwich with Miracle ad-
hesive, available in dime stores. This
forms a panel which may be pushed,
twisted, or thumped upon without any
effect whatever upon the oscillator. All
the preliminary construction can be
done with the original panel in place,
and any necessary new holes drilled in
it. It is then a simple matter to use it
as a template in marking out the new
panel, eliminating measurements or
mistakes upon the latter.

Operation

When finished, this rig won’t drown
out the 900 watts in the next block or
the next town. But even on the 75-
meter phone band there is generally
room between a couple of big ones to
sneak a signal through. On the higher
frequencies, particularly 10 meters, re-
sults are very good indeed, with plenty
of dx. Even higher-frequency operation
might be possible by doubling in the
output circuit. The v.f.0. and the vari-
ous doubler combinations provide maxi-
mum flexibility; the rig can be quickly
set to any amateur frequency up
through the 10-meter band—and when
so set, it stays there. After the first
initial heating of the tubes, there is no
detectable drift. On c.w. the note is al-
ways given a 9X tone report and is
assumed to be crystal-controlled. Re-
sults of phone operation are also ex-
cellent, with complimentary reports re-
ceived. The whole unit makes a
very satisfactory transmitter from any
angle.

MATERIALS FOR TRANSMITTER

Resistors: (20,000, 2—24.000, 1-—47000 ohms, )
2 megohms, Y2 watt; 2—390, 4—1,500, 3—47,000, |—
91,000, |—470,000 ohms, |—| megohm, | wat; l—
15 000 ohms, 2 watts; =40 000 ohms, 5 watts; |—250
ohms. 1—20,000 chms, adjustable, 10 watts; |—500,-
000-ohm potentiometer with switch.

Capacitors: |—I100 upf, mica: 2—I0 uf, S0 volts,
electrolytic; |1—01 uf, 600 volts, paper; |—0|, |—
4 uf, 1,000 volts, paper; 1—=.004 uf, 1,500 volts, mice;
4—3.30 uni trimmers; 1—35, 2—100 uuf, variable,

Tubes: 4—12Aé, 1—I12J5, 1—125J7, 3—1625, |1—I2CB.

Miscellaneous: 1—~TU-5-B; 7—octal, 3=I.prong tybe
sockets: 2—s.p.s.t. toggle switches: |-=2.5.mh r.f,
choke; |—carbon microphone to grid, 1—3-1 ratio
interstage audio, 1—4,000-t0 6,000-0hm modulation
transformers: power supplies; I-TU-6-B; necessary in-
sulators, hardwore, etc,
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_arvalyzer

Test Instruments

a7

Services Auto Radios

The front panel of the Carvalyzer. The A.eliminator inside the cabinet supplies the power.

Making complete, accurate, and speedy checks on 6-volt

receivers requires a versatile combination instrument

By S. H. COVINGTON, JR.

ESIGNED especially for servie-
ing automobil: radios and test-

int vibrator-. the Carvalyzer
also furnishes A- and B-volt-

agex for servicing nany types of bat-
tery and three-way radios. particularly
those with scries filament strings. It
supplies 6 volts for auto radies and in-
dicates the current drawn by the entire
set or by the vibrator alone. The name
Carvalyzer, suggestve of the unit's
functions, was coined from *“Combined
A-Eliminator with Radio and Vibrator
Analyzer.” Fig. 1 i+ the circuit.

The first step is to own or get a
good husky 6-volt A-eliminator. (One
can be constructed from the directions
given in the article " A-Battery Elimi-
nator” in the April. 1949, issue of
Raplo-ELEcTRONICS.) This unit is built
around a tvpe 60 ATR eliminator.
Other units can be used hy following
the general outlines of this article.

If you have the type 60 ATR unit or
one of similar construction, it may bhe
mounted as follows. Stand the unit on
end so the 6-volt terminals are on vour
right. Discard the bottom cover, Place
a 19-inch metal or Masonite panel over
the eliminator so that approximately 1
inch of panel extends on the left side.
Cut a slot in the panel directly in front
of the fuse elip. This will permit the
fuse to be withdrawn when a 2-inch
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loop of tape iz passed around it and
allowad to preject through the slot (see
front-view photor. The fuse clip may be
replaced by a fuse extractor post on
the panel. Remove the pilot lamp and
line =witch. and mount them on the
panel. Mount a 0-10 or 0-15 d.c. am-
meter and primary tap switch on the
panel where they will be inside the
eliminator case. The panel iz fastenced
to the case with screws or strips of
angle iron at the top and bottom.
The PRI CONTROL ix a nonshorting
switelt connected so that turning it to
the right increases the voltage at the
fi-volt terminals of the climinator. This
switch does not have sufficient control
over the output voltage; thercfore. a
heavy-duty rheostat, marked LINE CoN-
TROL, is inzerted in series with the a.c.
line. This is a 200-ohm unit with a
rating of 200 watts or more. Such units
being bulky and expensive, we made
one by connecting carhon bars across
the contacts of a votary switch, These
carbon bars have various resistances
varying from approximately 1.4 to 39
ohms. A general automotive electrician
(not a dealer) will probably give vou
some of these carbon resistors from
discarded relays. They have holes in
the ends, making it easy to holt them
together, A soldering lug over each bolt
connects these points to the switch con-
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tacts. The resistors are connected in a
square helix as shown in the rear-view
photograph. The homemade rheostat is
connected in series with one side of the
a.c. line =0 that maximum resistance is
in the eircuit when the switch is turned
counterclockwise as far as it will go.

Additional components

A l1H-eyele vibrator transformer
must be used in this unit, since most
vibrators work at that frequency. If a
115-cycle vibrator is tested on a 180-
evele transformer, it will pass too much
current and its contacts will he dam-
agred.

The transformer, hash chokes, 0.5-uf
capacitors. and the filter choke may be
salvaged from an old automobile radio.
The vibrator replacement guide will tell
vou whether the set selected has a
115-¢yele transformer.

There are three meters. M1, a 0-10
or 0-15 d.e. ammeter, reads current
drawn from the eliminator. M2 is a
0-8. or preferably a 0-10, d.c. voltmeter
that indicates the d.c. output of the
eliminator. M3 is a 0-1 d.c. milliameter
that is converted to a 10- or 500-volt
meter by throwing the METER switch,

Two GooD-BAD scales are drawn on
the face of meter M3. The upper scale
cheeks vibrators by measuring the out-
put voltage. The BAD area goes from 0
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to 0.47, and the GooD area covers the
rest of the scale. Convert the meter
reading to volts by multiplying by 500.
The lower scale indicates the starting
voltage of the vibrator. A good vibrator
will begin to vibrate at as low as 4.7
volts, and a perfect one with no film on
its contacts will start at 4 volts. The
area between 0 and 0.4 (4 volts) is
marked Goop, the area between 0.4 and
5.6 is marked “?”, and the balance of
the scale is BAD.

The viBRATOR switch, a four-circuit,
double-throw unit, switches the trans-
former secondary to the rectifier plates
for nonsynchronous vibrators, or to the
secondary contacts of a synchronous
vibrator.

The SYNC PoL switch is a d.p.d.t. leaf
type used to reverse the polarity of the
secondary winding when testing syn-
chronous vibrators. This switch must
withstand several hundred volts; there-
fore, the usual radio toggle switch can-
not be used.

The 50,000-chm wirewound poten-
tiometer, switch S1, the B-voltage jacks,
the push-button switch, and J5 were
added after the original Carvalyzer
was completed and do not appear in the
photographs. The 50,000-ohm control
has a s.p.d.t. switch S2 ganged to it
and connected so that A- and B-minus
are tied together when the control is
all the way over in a counterclockwise
direetion., Advancing the control con-
nects the resistance of the control
across the B-supplv and isolates the
A- and B-supplies. This prevents shunt-
ing the bias supply in some sets. A
jumper can be run between the vibrator
test clip R and the B-minus terminal if
the A- and B-supplies must be con-
nected together. The B-supply having
very little filtering, faulty filters in a
set will show up in the form of hum.

A 32-candle-power lamp loads the
6-volt supply and prevents the voltage
from rising when there is no external
load.

Test Instruments

Leads marked R, A, P1, P2, S1, and
S2 arve brought out and terminated
with insulated alligator clips with the
end teeth filed down to fit the pins of
the vibrator under test. A small round
tile will remove the teeth nicely. Mark
the leads clearly to avoid mistakes
when connecting them to vibrators.
Typical vibrator connections are shown
in Fig. 2.

J1, J2, and J5 are standard pin jacks,
and J3 and J4 are heavy-duty banana
jacks. Leads for J3 and J4 are heavy
wires, one of which is terminated with
a heavy battery clip and the other with
a fuse holder of the type most common-
ly used on auto radios. A pair of smaller
leads is made to fit inte J3 and J4.
These leads terminate in alligator clips
filed to fit the A-battery prongs of most
battery radios. A similar pair of leads
is made with suitable clips for the
B-voltage jacks.

Testing vibrators

Determine the make and type number
of the vibrator you wish to test and
look up its characteristics and base
connections in a vibrator manual. Set
up the Carvalyzer as follows:

1. MASTER switch OFF.

2, viB TEST on T.

3. METER switch on 10 voLTS,

4, VIBRATOR switch on SYNC or NON-

syYNc for synchronous or nonsyn-

chronous vibrators, respectively.

. BUFFER switch IN.

. LOAD LAMP switch oN.

. Set LINE CONTROL for highest re-
sistance.

8. B-VOLTAGE CONTROL counterclockwise
until 82 is OFF.

. PRl CONTROL at lowest-voltage set-

ting.

Close S1.

Connect VIBRATOR TEST LEADS to vi-

brator letting unused clips hang

clear.

MASTER switch OXN.

M3 should indicate about 1% volts.

=15 e

]

10.
11,

12.

LINE CONY - SEE TEXT |ov 500V VIB TEST 84 /6X5
= I
T W A
2
1IVAC l—© .
‘—] A mé isoo«
I8 TYpE
- . NON-SYNC
I 01 Lo Ssoov vIB TRANS .
| é L e
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Fig.

|—The vibrator test leads are lobeled to conform with the base markings in Fig, 2.
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Hold the vibrator in your left hand and
advance the LINE CONTROL until the vi-
brator starts to vibrate. Note the in-
dication on the lower GoOD-?-BAD scale
of M3. If the meter reads BAD or “?",
or M1 reads more than 2.4 amperes, re-
Ject the vibrator. This test tells the con-
dition of the reed, driving coil, and
starting contacts.

If the vibrater is good, test it for

SYNCHRONOUS

SI@sz
Pl (GR P2
ND
A 52
P2

NON-SYNCHRONOUS

)

Fig. 2—Typical vibrators, with pin markings.

St

output. Set the METER switch to 500
volts. If there is no indication when
testing synchronous vibrators, throw
the SsYNC PoL switch to the opposite
position. M3 should read up-scale.
Check the sy~Nc pPoL switch as soon as
possible because, when it is incorrectly
set, a negative voltage is applied to
the positive side of the filter capacitors
in the Carvalyzer.

When M3 reads up-scale with either
tyvpe of vibrator, turn the load lamp off
and advance the PRI and LINE CONTROL
until M2 reads 6 volts. Check M1 to
make sure the vibrator is not drawing
more than 2.4 amperes., The indieation
on the upper GOOD-BAD scale of M3 will
tell whether the vibrator passes the
voltage-output test.

Testing auto radios

Consult the sticker on the chassis or
a serviee manual to determine the drain
of the set. Connect the Carvalyzer to
the set through the heavy leads from J3
and J4. Set the PRt CONTROL and the
LINE CONTROL for the lowest voltage.
Close Si.

Make sure all tubes and the vibrator
are firmly seated in their sockets. Turn
on the Carvalyzer and radio while
watching M1 to make sure it does not
go off-scale. Advance the LINE CONTROL
and note the starting voltage on M2,
The vibrator should start at about 4
volts. Adjust the voltage polarity for
the lower current on M1. This corrects
for positive or negative ground on
polarized sets.

If the current drain is greater than
specified by the manufacturer, test the
tubes, pilot lamp, and vibrator; record
any defects, Do not replace these com-
penents at this time. Turn on the set
and Carvalyzer and adjust the input
voltage to. 6 volts. Note the current
drain. It snould be zero if the set has a
PM speaker, and less than 11, amperes
if the set has a 4-ohm field coil. If it
is more than 1% amperes, disconnect
the hot lead from the coil. The current

RADIO-ELECTRONICS for
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should drop to zero. If current still
flows, look for stuck contacts on the
push-button sclencid or clutch circuits,
leaky capacitors, defective spark plates,
and other defects in the 6-volt circuit.

Clear up any trouble in the 6-volt
circuit; then check the B-circuits. Some
sources of trouble in the high-voltage
circuit have been cleared when the vi-
brator and tubes were checked. To
check the vibrator transformer, install
a good vibrator in the set. Open the
BUFFER switch and disconnect the field
coil. Open the center tap of the sec-
ondary if the set has a synchronous
vibrator. Current greater than 1 am-
pere indicates shorted turns in the
transformer, which must be replaced.

Replace all defective components. Be
sure to put in a new buffer capacitor
if the vibrator was bad. Turn on the
set, adjust the Carvalyzer to 6 volts,
and let the set warm up. Note the cur-
rent drain. Remove the vibrator, read-
just the input te 6 volts, and note the
current, The difference in current con-
sumption is the current passed by the
vihrator, Most vihrators are rated at a
6-ampere maximum.

Measuring B-voltages

To measure B-voltages in any set be-
ing supplied by the eliminator, set the
vIB TEST switch to A, the METER switch
to the desired range, and plug the posi-
tive test lead into J1 or J2. Voltages are
read on M3. With this connection, the
tilament lead is the reference point.
Plug the negative test prod into J5, and
open S1 to make measurements from
other reference points, as across indi-
vidual filaments in a series string.

Continuity tests

For low-resistarce circuits, set the
VIR TEST switch to A, turn the load
lamp off, METER switch to 10 VOLTS, vIB-
RATOR to0 SYNC, and B-VOLTAGE CONTROL
off. Plug one test lead into the 10-volt
terminal J2, and clip the other to vi-
brator test lead A. Turn on the Car-
valyzer, and adjust the primary and
line controls for full-scale reading on
M2. Touch the prods together, and M3
will read full scale. Use the prods for
low-resistance tracing,

For high-resistance testing, connect a
good synchronous vibrator as you would
when running a test and adjust the
output to 250 volts (mid-scale) on M3.
Open S1, and M3 returns to zero. Plug
one test lead into J5 and the other into
the B-minus jack. Touching the leads
together will bring M3 to mid-scale.
Use known resistances to calihrate M3
on the low- and high-resistance ranges.

Operating 3-volt sets

Connect a good nonsynchrenous vi-
brater to the test leads and adjust the
output of the eliminator to 3 wvolts.
Slightly less than 90 volts will appear
at the B-terminals. For higher B-volt-
ages, use a synchronous vibrator and
adjust the Carvalyzer accordingly.

Plug the small test leads into J3 and
J4; place the clips over the A-pins on
the battery cable of the set. Plug an-
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Inside the Carvalyzer. The A-eliminator is at left and the line-control resistor at right.

other pair of leads in the B-voltage ter-
minals and cennect the clips to the B-
voltage pins on the hattery cable. Be
sure to observe circuit polarity when
making these connections. Consult the
diagram of the set to see if there is a
resistor in the negative lead; if so,
make sure that it is good.

Set the Carvalyzer as for starting-
voltage tests on the vihrator attached
to the test clips. Turn on the unit and
adjust it so the voltage on M2 does not
exceed the filament voltage for the set,
Turn c¢n the set and correct the fila-

ment voltage if necessary. Insert test
leads in J2 and J5, throw the vIB
TEST switch to A, and check the polarity
of the voltage on J3 and J4. If the
polarity is incorrect, reverse it with
the VOLTAGE POLARITY switch. Remove
the leads from J2 and J3. Close S1. Set
the METER switch on 500 voLTs and ad-
vance the B-VOLTAGE CONTROL just
enough to throw S2 ON. Check the
filament voltage on M2. Hold the push-
hutton switch S3 closed while adjust-
ing the B-VOLTAGE contrel until the
correct B-voltage is indicated on M3.

INEXPENSIVE RESISTANCE BOX

Here is a cheap and easy way to
make up a resistance box which will
allow the serviceman or experimenter
to choose many values. Four octal tube
sockets and 31 resistors are needed.
The diagram shows the necessary con-
nections.

Though half-watt resistors would be
least expensive in making up the box,
using 1- or 2-watt units will allow it to
be emiployed where higher voltages and
currents are to he dealt with to any
extent.

Any combination of series resistors
can be selected by plugging test leads
into the proper pin holes. For 33,000
cohms, for instance, use terminals 22 and
13, If the desired value cannot be ob-
tained with a series combination, use
resistors in parallel by providing a
jumper lead with a single phone tip on
one end and a phone tip and tip jack
on the other. For quick calculation of
parallel resistances, one of the commer-
cial cardboard “slide rules” is extreme-
ly helpful.

The schematic will be needed each
time you: use the resistor box, so pre-
serve it well. Draw it with ink on white
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cardboard very carefully and shellac
it.—G. . frunton
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Test Instruments

Combination Instrument Measures

R, C, and L Accurately

50K OHMS:,
54, 5%

200 OHMS',

Generator and bridge are in a single cabinet,

T IS often necessary for an experi-
menter or engineer to make various
kinds of measurements. Evervone is
familiar with the commeon instru-

ments for measuring current and volt-
age. but not always with the impedance
bridge, which can be used for measure-
ments of resistanee. induetance or ca-
pacitance. The general principle of
hridges iz shown in Fig. 1.

Fig. 1-a is the Wheatstone bridge.
The unknown resistance is R while R,
is variable. The resistors R, and R,, are
the ratio arms, If R, is calibrated. and
we know the ratio of R, to R, the value
of the unknown resistor R, is equal to

Re < n,

R,
after adjusting R,. so that there is no
potentinl  difference hetween the gal-
vanom.ier terminals (the null adjust-
ment).

Fig. 1-b is a Maxwell bridge, The
unknown inductance is L, in the op-
posite arm we have a standard ca-
pacitance C,. R, is again a calibrated
variable resistor. The Maxwell bridge
compares an inductanre with a ca-
pacitance. After adjusting R. and R,
for null,

L. = R.R,C,, and

Rx = Bq' X Rn.

R,

It would be very difficult to obtain a
true null point if we had only the stand-
ard capacitor in the A-arm, due to the
resistive losses in the inductance L,.
These losses can be representeg by an

*Fiunixh ¢able Co., Heleingfors, Finland.

imaginary resistor R,; by connecting a
variable resistor R, in parallel with the
standard capacitor C, and adjusting
this resistor along with the R,, we can
balance out Ry and obtain a very sharp
null in the phones,

Fig. l-¢ is the circuit for a usual
capacitanee bridge (in principle a Wien
bridge). C, is the unknown capacitance
and the standard capacitor is C,. R, is
the calibrated variable resistor. Note
that Cy and R, are in opposite arms.
Because the reactance of a capacitor is
inversely proportional to the capaci-
tance, the value of C, is equal to
> X C,.

Capacitors also have losses. To obtain a
true null, R, is connected in series with
C,; by adjusting it along with R,, we
can again obtain a very sharp null in

the phones. The bridge is perfectly
balanced when
Cy R. X ¢, and Ry = R x R,

R, R,

The impedance bridge

The circuit diagrams of a bridge and
generator built by the writer are shown
in Figs. 2 and 3. The photos show the
complete instrument and bottom views
of the bridge chassis and the generator.
The following ranges are covered with
the hridge:

With the 83 in the Q position and
$2 on 10, values up to 10 ehms can be
read from the big dial scale on the
potentiometer R1. With S3 in the kQ
position and 82 on 10,000, values up to
10 megohms can be measured.

The inductance ranges are also di-
vided into two S3 positions, MH and H.
With 83 in the »u pesition and 82
on 0.1, values up to 0.1 mh can be read
from the scale, By switching S3 to the

By B. J. CEDERQVIST,
OH2NL*

H position and S$2 to 100, values up to
100h can be measured.

In the same way, capacitances to 100
wuf can be measured with 83 in the
wuf position, and values up to 100 pf
with the switch in the poxition marked
NP, The expression nf (nano-farad}
has been employed by the author to
make it possible to use the same scale
for upf and uf measurements (1,000
nf is equal to 1 uf).

The accuracy of the bridge depends
upon the accuracy of the resistors and
the potentiometer R1. All resistors
must he wirewound and carefully eali-
brated with a precisien resistance
bridge. The potentiometer must he of
good quality and preferably one with a
large diameter. The scale on the po-
tentiometer  must  also be calibrated
with a precizion bridge. Good capaeitors
must be used for the 1,000-tnf and 1-nf
units. By selecting  capacitors  with
values smaller than 1,000 waf and 1 uf
amd shunting them with others, the
exaet values ean he obtained.

Switch 85 zhunts the galvanometer
with a =uitable resi-tor RS <o when the
bridge, in measuring resistances, is far
from balance. the galvanometer deflec-
tion is not too big. In the first position
an external detector (headphones or an
amplifier) can be used when measuring
inductances and capacitances. The nor-
mally open push-button switch in series
with the galvanometer makes it pos-
sible to =¢e more casily when the cur-
rent through the galvanometer is zero
by interrupting and closing the gal-
vanometer circuit. The galvanometer is
also connected to the terminals marked
METER; therefore, it can be used for
other purposes.

When measuring  resistances, 86
should be in the position marked pc and
87 must be closed. An internal d.c.
voltage is then connected to the bridge.

] b ¢
Ra /
Ca
a PHONES
Ry Re .
i
K
it —- ~
BATTERY AUDIO TONE AUDIO TONE

Fig. I—Wheatstone, Maxwell, and capacitance bridges illustrate general working principles,
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$34 GANGED SWITCHES - SIA, S18,51C, SID,SIE

External batteries can be used by open- H NF

ing S7 and connecting the hattery to oMM, :g:':g:
the terminals marked EXT BAT for more ‘(/( K O 554,558,55¢
accurate measurement of high resist- L I N S6A,568

o At
amev.s. i . IE 1000 upf
When imeasuring inductances and
capacitances, S5 should be in the EXT iU A

position and S6 in the INT position. An

800-cycle audio note is then connected o \/sa -
to the bridge. If an audio note of an-
other frequency should be needed, an $10,

RL

¢
external generator can he connected to ° 554
the terminals marked EXT GEN and the e \ : I
:;;::-tdl turned to the position marked R Tc ) i N\GALY i_o aLe
’ . . METLR —0
In the author’s bridge, a switch S4 [ BT o "Er'ﬁ“ _% e

had to be installed to short the 500,000- t
ohm potentiometer because it was im-
possible to find a potentiometer which ssc —aGND
could reach zero ohms. If the 500,000-
and 200-ohm potentiometers are fur-
nished with calibrated scales, the power
factor can be calculated from the read-
ings,

When making measurements on ca-
pacitors of low value, it is desirable to

6Lr¢|"

determine the capacitance of the bridge e
itself. In the bridee shown, this ca- SHA —-o—-INT |
pacitance is very close to 5 uuf; and, | - loxo l
when measuring capacitors up to 100 )
and 1,000 wuf, this value should be = e e
subtracted. '[ T
Fig. 3 shows the generator. It has 1 [ o EXT GEN
cathode output. The home-made trans- EXT BATT [ —_— + o
former T has 2,500 turns of No. 38 —_ _ ,—]

i 2 pri tw . . . . S .
i?z?gfi}jgnw:\:‘iigﬂ;;:‘to?ntl}:gmga;:d\\'i‘:~g Fig. 2—Switches ond controls in the bridge circuit provide for four ranges of R, C, and L

on the secondary. Between the primary L
and the copper screen is an electro- —-—r':ﬁ'-i'ql-
static shield—a single-layer winding of | — LR -
No. 31 enameled wire. The screen en-
closes completely the secondary wind-
ing. The cross section of the core in
the transformer is 7 x 1 inch.

An extra winding on the high-voltage
transformer gives 25 volts to a se-
lenium rectifier for the d.c. voltage to
the bridge. A 200-ohm current-limiting
1'esi.stor and a 50-uf eclectrolytic ca- TR RS
pacitor are connected between the reec- SHIELD WINDING 2

ng I1TVAC

COPPER SCREEN 8-

e 6.3V FILS g
——

T
len

“: +_' 100MA SELRECT [ ooy =
||&2

-

S0MA

50
end of the steel box (see photos) and 'IST'
connected to the hridge via a five-prong
socket. The dimensions of the steel box
are 7 x 11 x 14 inches. All parts of the
bridge are mounted on a bakelite panel.

Chl}

tifier and the hridye. ] I_I- | -
The generator is located in the upper 1 | R
el
o {n¢

'\. b -
AF
Fig. 3—The tone generator. Note how the output is balonced to avoid upsetting the bridge.

MATERIALS FOR BRIDGE—Fig. 2

Resistors: 2—10, 2—100, 2—1,000, 3—10,000 |—100 000
ohms, precision, "V to | watt 1—200, 1—10,000 ohms,
wire-wound potentiomerers; |—500,000 <omposition
poienhomeier

Capacitors: 1—1.0, 1—.001 nf, precision, paper, 50
volts.

Switches: |—2-position, S-circuit, 2—4 position, 2-

circuit, 1-=—3-position, 2-circuit, | =3 -position, 3-cireuit,
rotary, non-shorting, 2—s.p.s. 1. toggle.
Miscellaneous: |—aolvanometer; | 5-prong male

plug; necessary binding posts, iermlnols diols and
scoles, hardware, etc.

MATERIALS FOR SIGNAL SOURCE—Fig. 3

Resistors: 1—20,000, 2—100,000 ohms, I/, watt; 1—200
ohms, | watt; |1—250,000-ohm potentiometer.
Capacitors: 1—50 uf, 50 volts, electrolytic; 2—8 uf,
450 volts, electrolytic; 1—0.2, 2—0.25 pf, 400 volts,
paper,

Tubes: 2—37, 2—80.

Miscellaneous: 1—4- -prong, 2=—5-prong tube sockets;
1—I1-3 rotio oudio interstage tronsformer; I—po-er
transformer, 500 volts center-tapped ot 75 mo or
more, 6.3 volts at 500 ma, 5 veolts ot 2 amperes, 25

volts at 50 ma; |—10-h, 75- -ma filter choke; 1—5- prong
female plug; 4—100-ma selenium rectifiers; necessary .
hardware. The bridge {left) ond generator-power supply (right} are easily disassembled for service.

JUNE, 1949
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G2 Audio

ANY radio repair sheps have
prefited by the increasing de-
mand for sound cars for pub-
licity, announcing local sports

events, and similar uses. This writer
started out in a small way, equipping
one car to be used to advertise his
radio repair husiness. Within a year,
the sound-car phase of the business has
outstripped the repair end (in dollar
volume) two to one! At present, three
cars are in constant demand, and all
kinds of publicity and announcing johs
from localities as far as 200 miles from
the shop are being handled regularly.

Several different amplifiers were
tried, but each one had something not
quite to our liking, When we added the
latest car to the fleet, we decided to
build amplifiers that would more nearly
meet our requirements, foremost, of
course, being dependability and trouble-
free operation. ( Equipment failure dur-
ing an event can bhe embarrassing.)

In designing the equipment for the

Versatile

For 6 or

Amplifier
117 Volts

By PAUL W. STREETER

5. The amplifier should have sufficient
output to drive two speaker units.

The amplitier to be described has all
of the above features. In addition, it can
be built at reasonable cost.

By careful arrangement of parts it
was found possible to build the ampli-
fier on a chassis which, with cover,
turntable, and pickup, measures only
10 x 12 x 11% inches. Complete with
tubes and power cords, it weighs 35
pounds.

Adequate under-chassis ventilation
must be provided; and if built-in
louvres are not incorporated in the
chassis, a series of holes 3s to 1 inch in
diameter should be provided. These
should be placed preferably along the
lower edge of each end and in the top of
the chas=zis, The holes can be covered
with picces of 4-inch hardware cloth
soldered to the inside edges.

Sockets should be of good quality
(Steatite sockets are ideal), since the
contacts are necessarily close together

and audio currents and d.c. voltages in
the amplifiecr can cause flashover i.
cheap socvkets are used.

Either of two types of 6-volt, 60-
eycle vibrators can he used. The can
dimensions of both are the same, al-
though they differ in the internal con-
nections and the arrangement of the
terminal prong=. The heavier-duty type,
such as Electronic's type 491, has two
sets of socket prongs and requires two
t-prong sockets mounted on 3-inch cen-
ters. It is really the best vibrator to
use, since all contaets are paralleled.
However, there are large quantities of
surplus vibrators on the market, readily
obtainable, that have a single 6-prong
socket mwunting, We have had very
good service tfrom these vihratoers, also.
Fig. 1 includes a single-socket vibrator,
while Fig. 2 shows the changes neces-
sary to accommodate the two-socket
type.

The power plug on the rear of the
chassis is a 9-prong male, This socket

6SF512) 6N7 6N7 6L6¢2)
A, 1t S—
IS — 3 100K 05 3
100K 4 470K J
500-1K |
L2k |8 002 128 12K ATREIW 7:6600n |
W l'l | % 1 il 3K
50 TONE CONT 1OW
aron | 50v 4BKF MALLORY TRP 617
| | ||
Foox 6.2
i |
‘ T
L
2 )
| m/xwf S0z 4aEw .
| ok
— PR T 1
PHONO 470K BamaSOV 100K VoL pﬁ%% alasov SwW | 8_Lasov i
B TP _ | -
@ T ¥ | | HALLDORSON $-500 /
~ THORDARSON T22R24  6X5-GT ()
Fig. 1—C4 is .006 uf from &X5 plate to ground. BHONO MOTOR SW T
e
. o =] 6.V
third sound car, several factors were YA PHON R I g
considered : ' =/ 3
1, The equipment must be as depend- |, 800V " |1 8H /160MA
able as possible. 1.5 | il
2, Lt should be compact and easily PR PG | ;‘F; _ | j_
portable. ALLFILS L5670 = | iS 8600V LF ]
3. Reasonably small drain on the car — v A T Y "7V‘c§ E VIBRATOR |"-°A'-'-;-73£" ¥
battery is essential. % . : ; ! 1;5:9 l
4, Since 117 volts a.c. is available for et 3A e Gk =2
long perieds of operation, the amplifier 8 J
should be capable of operating on that 'l' | 30AMP ON-OFF 30AMP STANDBY SW |
power source, to save the battery. L i
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should be wired first, as far as possible,
since four terminals require heavy con-
ductors—at least No. 10 and preferably
No. 8 flexible, stranded, rubber-covered
wire. It was found that automobile low-
tension wire, obtainable at auto-parts
supply houses, was adequate,

First terminal 2 on the plug is wired
to the chassis, using a short piece of
heavy wire. Paint must be well cleaned
from the chassis before soldering, to
insure good connection, A heavy wire
connects terminal 3 on the vibrator
socket to this same ground point. Also,
capacitors Cl1, C2, C3, and C4 have
their outside foils connected to this
ground. Later, after the power trans-
former is installed, three additional
heavy leads from it will have to be
fastened to this same chassis point.

A heavy wire is connected to terminal
6 of the power plug, to one side of the
on-off switch, and from the other side
of that switch to terminal 8 of the
power plug. A heavy wire from the
standby switch to terminal 9 of the
plug and from the other side of that
switch to terminal 4 of the vibrator
socket completes the heavy wiring.

The No. I terminals of all tube
sockets are next connected directly to
the chassis, using short pieces of bare
hookup wire soldered directly to the
chassis after paint is scraped off. Be
very sure that good solid connections
are obtained; poor connections here
will cause hum. The amplifier will be
subject to considerable vibration and
rough handling, so make all connections
mechanically secure.

The filament r.f. choke is made of No.
14 solid, insulated, hookup wire and
fastened between the rear 6X5-GT
socket and the power plug. The choke is
made by winding 15 turns of this wire
on a piece of %-inch wood dowel, after
which the coil is slipped off the dowel
and bound with string or heavy thread
to retain its shape. It is supported by
the leads.

After the amplifier has been com-
pletely wired, check all connections to
be sure that there are no loose joints.
A drop of colored paint should be ap-
plied to each connection after testing.
It will be an aid later if inspection is
necessary, for the paint will flake or
peel off if the connection is loose.

If a phonograph motor is to be in-
stalled in the top of the amplifier hous-
ing, it should be mounted together with
the pickup arm and cartridge assembly.
The phonograph on-off switch can be
installed on the top front left corner of
the housing. Wires from the motor
and switeh should be twisted and firmly
clamped in such a manner that they
will not be caught in the motor me-
chanism. They should terminate in a
plug to match a socket on the amplifier
chassis. The pickup lead should be
shielded and terminate in a plug, also.
The plugs make it easy to remove the
housing for service.

If desired, a separate a.c. outlet can
be installed on the chassis to furnish
117 volts for an automatic record
changer. Current drain up to about 25
watts can be obtained from this ampli-

JUNE, 1949

fier when used with a 6-volt battery,
which is sufficient for most changers.
The driver of one of our sound cars
runs his electric razor from that power
source, shaving while he drives—a
practice which we do not recommmend!
Automatic changers, if used, should
be so constructed that jars or vibration
will not cause records to jam or to drop
at the wrong time. Pickup cartridges
must be rugged and capable of taking
considerable abuse. Needle protection
(an arm rest) must be provided.
Two power cables are required, one
for 6-volt d.c. operation and one to be
used when the amplifier is connected to
117 volts a.c. (see Fig. 3). Terminals 6
and 9 of the 6-volt connector are con-
nected with a piece of No. 10 wire,
since considerable current to the vibra-
tor is carried through these pins. Bare
wire can be used, covering it with a
short piece of spaghetti tubing where
exposed. Terminals 2 and 3 are con-
nected with a piece of No. 14 wire, as
are terminals 4 and 6. Leads are sol-
dered to terminal 8 and to the junc-
tion of terminals 2 and 3. These leads
should be long enough to reach the hot
starter-switch terminal on the car and
an accessible ground terminal on the
car frame. The leads may be identified

Audio
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Chassis view: vibrator box at extreme right.

by different-colored insulation, paint,
or Scotch-tape tags.

If a permanent installation is in-
tended, solder lugs should be used for
power connections. Terminal nuts
should be clean and tight. If the ampli-
fier is to be used only occasionally, good
husky battery clips can be used. This
practice is not recommended, however,
as battery-clip connections are a
source of annoyance and create a volt-
age drop due to poor contact or corro-
sion.

it will probably be most convenient

(Continued next page, bottom)
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Fig. 2—Changes for 2.socket vibrator.

o
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Fig.3

Fig. 3—Power cables for 6 and 117 volts.

Underchassis view showing wiring. The targe unit at the left is the output transformer.
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G 1 \ Audio

Observationon TV=Sounc

Love is blind. but are tele-viewers deaf?

ET a man get interested in music,
then in electronies. then in both
together., and you've got a com-
bination of protoplasm that will

writhe in agony at a few percent dis-
tortion coming from a loudspeaker and
will walk out in a huff if three inoffen-
sive decibels stand between him and
15,000 cycles, This, brother, is straight
from the loudspeaker’s mouth. You're
looking at one.

The human-relations experts claim
that the large incidence of divorce in
this country is due to infidelity, inse-
curity, and hasty marviage. But. unless
I miss my guess, there is also a sub-
stantial proportion caused by the wife’s
inability to remain sane in the face of
hours of pure tone coming through the
loudspeaker at high levels, generated
either by a test oscillator or by a fre-
quency test record. There’s a man on
the Columbia 100004-M dise who hegins
by saying “One thousand
cveles . ., to set .. . level” and then
goes on to announce cach frequency in
the same flat. pontifical tone. 1 don't
know this man’s name. but 1 take this
opportunity of warning him to stay
away from my house. My wife., who
ordinarily is as peace-loving and law-
abiding as most people. has promisced

VERSATILE AMPLIFIER

to test the completed amplifier on 1175-
volt power first. Connect the power
cord to the plug on the rear of the
chassis. Connect a mierophone {(any
good crystal or dynamic) to micro-
phone input No, 1, Connect a speaker
large enough to carry the load to the
terminal strip on the rear of the
chassis. Turn all controls off before
plugging into the outlet.

Turn the on-off switch on and let the
tubes warm up for a minute. Turn the
microphone gain up slightly, and talk
into the microphone. If audio feedback
occurs, turn the gain down until it dis-
appears, In use, the microphone should
be placed as far as possible from, and
behind, the =peakers to eliminate feed-
back. Normal operation should give
good volume with the microphone gain
turned up one-quarter to one-third of
maximum, Next, try the other micro-
phone input. Similar results should be
obtained.

The phonograph should now be tested.
Normal operation with an average
popular-music recording will probably
require that the phonograph gain be
turned up half-way. Unused gain con-
trols should always be turned off. The

instant and complete decapitation.

I have had a television receiver for
over a year, It brings in a nice picture
on the 10-inch tube and is a good-look-
ing picce of furniture. But it has a 6-
inch speaker, It's a good G-inch speaker;
but. as Paddy observed, standing be-
fore Big Ben and comparing his d-
minute-slow wateh with it, vou can't
expect a little wristwatch to run as
fast as a big, expensive clock.

But humans are some of the most un-
predictable people in the world. You
might expeet that 1’d remove the 6-
inch speaker and replace it with a co-
axial, Or at least run an audio line
from the TV set to my good amplifier
and speaker. But no. I'm satisfied.
When the studio organist hits a low G
with the 64-foot stop pulled out, I never
know it. The trap drum is about the
lowest-pitched  percussion instrument
I can hear on TV—but I don’t eare.

And aside from the speaker, most of
the films shown on TV have sound
tracks you would swear had been
mushed lightly with gray paint and
then walked on. Frequently the film
seems, Mmoreover, to have been pulled
through the projector by hand, judging
by the steadiness of musieal pitehes.
IFurthermore, beeause the mike has to

(Coutinuwed from previons page)

amplifier gain controls can be used to
fade or mix any input combination.

When using the amplifier on 6 volts
d.c., the on-off switch should be turned
on first to allow the tubes to warm up
for a minute before the standby switch
it turned on to start the vibrator. The
standby switch can be turned off to save
battery current when the amplifier is
used intermittently. If only the fila-
ments are on, the battery drain is 5.5
amperes; the total battery current with
the amplifier operating at full output
and the phonograph motor on is 21
amperes.

The amplifier should never be turned
on with the speaker lead disconnected,
since a.c. voltages in the output section
may rise to dangerous values,

When more than one speaker is used,
the speakers must be properly phased
or they will have very little volume and
poor tone. On most 25-watt driver units
obtainable, terminals are marked, and
proper phasing can be accomplished by
wiring all the No. 1 terminals to-
gether. However, if different-make
drivers ave used or if the terminals are
not marked, it is imperative that the
speaker phasing be checked. This can

www americanradiohicstory com

FOR 6 OR

By RICHARD H. DORF

be kept out of the picture, live piano
pickups are often made too far off
mike; the effect of the multiple echoes
will make any old-timer reach into his
change pocket for another nickel. But
it doesn’t bother me.

What's the answer? Does the visual
effect =0 far overshadow the aural
(when you have both) that the sound is
unimportant? I'm not unique — I've
talked to others who feel the same way.
Ave television listeners still so thank-
ful for the *“miracle” of video that
they'll tolerate just any kind of sound?

There are a couple of straws that
may indicate a eross current blowing
in the other direction. A number of kit
and set manufaeturers are making
ntitch of the fact that their newer
models are equipped with 10-inch and
bigger  speakers, for “full-fidelity
range,” One company is even making
for small televisers a table which
has a built-in speaker and bafile to
improve the audio response. Does this
indieate that public taste is changing?
Or simply that the manufacturers hope
it is?

I'd be interested to hear from anyone
with ideas on this, You'll find books on
pyvchology  under 150 in yvour local
library. I'll see you there.

117 VOLTS

casily be done by placing the speakers
so that they face cach other and then
playing a recording at medium volume,
If the low notes are missing or sub-
dued, the speakers are correctly phased.
If they are out of phase, reverse the
conhections to wne of the =peakers.
After the speakers have been placed,
it ix a good plan teo make speaker cables
with polarized plugs or mark connec-
tions to maintain correct phasing.

MATERIALS FOR AMPLIFIER

Resistors: 1—6,200, 4—100,000, 3—270,000, 4—470,000
ohms, 5 watt; 3—1 200, 3—47,000 ohms, | watt; 2—
10,000 ohms, § watts; | —200, 1—5,000 ohms, 10 wotts;
1—100,000, 2—500 000 ohms, patentiometers: 1—40,000
o:ms, potentiometer, topped at 12,000 ohms {Mollory
TRP617).

Capacitors: 1—20 uf, 25 volts, electrolytic: 1—50 nf,
50 volts, electrolytic; 3—~8 uf, 450 volts, electrolytic;
1—.0002, 1—002, 1—.02, 3—05 &4 0.1, 1—05, 1—I8
uf, 600 volts, paper; 2—8 uf, 600 volts, electrolytic:
1—.006 uf, 1,600 volts, vibrator buffer.

Transformers and choke: |—power transformer
{Halldorson 5500 or Thordarson T22R24): |—output
tronsformer, 6,600 ohms to multitap secondary;
|—8-h, 160-ma filter choke.

Tubes: 2—4L6, 2—6N7, 2—65F5, 2—4X5.GT.

Miscellaneous: I—3-ompere, 2—!4-ampere fuse os-
semblies; 2—s,p.s.t, toggle switches, at least one
with 30-ampere contacts; 8—octal tube sockets:
1—$.3-volt pilot-lamp ossembly; |—9.prong, male,
chassissmounting plug; 2—9.Pin, female, cable-end
receptacles; chossis; cose; necessary connectors and
hardware.

RADIO-ELECTRONICS for
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Designing

NE day you will decide to re-

build your audio amplifier sys-

tem. (If you haven't yet, you

will—everybody does, sooner
or later.) When vou do, the new sys-
tem should be better than your old one,
else there is no point in going to the
trouble.

The chances are that most of the cir-
cuits obtainable were not designed for
your particular requirements. You may
already have a gool output transformer
or some tubes and circuit components
which you might like to use to avoid
the expense of purchasing new com-
ponents. The most satisfactory results
will almost always be obtained with a
good circuit of your own design.

High-quality audio amplifiers should
be push-pull rather than single-ended.
Push-pull amplifiers have these advan-
tages:

1. There is less distortion, due to the
cancellation of all even harmonies,

2. There is no d.c. saturation of a
well-balanced output transformer since
the plate currents of the two tubes can-
cel one another in the transformer core,
and low-frequency response is better.

3. Effects of power-supply hum are
greatly reduced.

4. The push-pull stage does not tend
to cause motorboating in the amplifier.

These advantages are so important
that a push-pull arrangement using two
small tubes is preferable to a single
larger tube capable of developing the
same total power output.

The design of the amplifier should

1949
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Push-Pull Amplifiers

Calculation methods for better fidelity

By DAVID FIDELMAN

depend mainly upon where it will be
listened to, for example, in an average
living room or a large auditorium.
For normal listening levels in the
home, a system capable of handling 4
or 5 watts peak power will generally
sound good enough. The amplifier of
the average table-model a.c. radio is
capable of putting out about 4 to 5
watts, but at loud levels a considerable
amount of distortion is noticeable. In
this case, the distortion is often due to
the improper use of a small loudspeaker

QUTPUT

- HETOLDAD

——a Bt

Fig. 1—Circuit of o typical push-pull stage.

which cannot handle the entire output
of the amplifier, If the small speaker
is disconnected and the amplifier out-
put fed into a good 10- or 12-inch
loudspeaker, the quality will be good
even at fairly loud living-room levels.
Actually, the average power into the
speaker even during loud levels is con-
siderably less than 1 watt. However,

Two views of a high-power push-pull amplifier
built by the author, using the principles and
design information contained in this article.
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the reserve power is necessary, because
transient peaks in speech and music
require considerably more power. For
reproduction of these peaks without dis-
tortion, 10 watts is about the best com-
promise design value for home listening.

The output stage

Once the power requirements of the
amplifier have been decided, the tubes
can be selected. The schematic circuit
diagram of the typical push-pull ampli-
fier is shown in Fig. 1. The specific cir-
cuit values—plate load impedance, cath-
ode resistance, plate voltage, and so
on—are obtained from data and the
plate-current-characteristic curves giv-
en in the tube manual by a procedure
similar to that followed in selecting
the values for the ordinary single-
ended amplifier stage.

These methods are so well described
in the RCA Receiving Tube Manual
(Technical Series RC15), presumably
owned by all radio technicians, that
no attempt will be made to duplicate
that description here. Reference is
made especially to the material appear-
ing on pages 18, 19, and 22 of the tube
manual.

However, in using the plate-current
characteristics, a composite set of
curves must be used instead of the ones
given in the tube manual. These com-
posite curves are obtained by placing
the plate voltage-current curves of the
individual tubes back to back with the
common operating voltage superim-
posed, and then averaging the plate
current for grid-potential curves cor-
responding to the same applied signal.
(The signal voltages applied to the two
grids are opposite; therefore, if the op-
erating grid voltage is —20, for ex-
ample, then —15 volts for one tube is
averaged with —25 for the other, and
so on). The load line is then drawn,
using the derived composite curves. The
actual plate-to-plate load will be four
times the resistance represented by the
load line.

The procedure may be best under-
stood by considering a specific example.
The curves given in Fig. 2 represent
the composite plate voltage-current
curves for a push-pull 2A3 amplifier.
The complete set of curves consists of
two sets of plate-current character-
istics, one representing tube 1 and the
other tube 2. (Each set of curves can be


www.americanradiohistory.com
www.americanradiohistory.com

Audia

66|

PLATE VOLTAGE - TUBE | —=
! 200 300 400 500. 600
- TN (om0 e | [T
2 LN Fo T !
@ 200 - I ) _qf%,,—._rar [ [ 1200
o =L A h o = COMPOSITE CURVES
04 Fi A ) i I |
w o [ v /JﬂF" 74 ri I
> LEFR f ’ %
<F i PR AL
g 1001 rmr AL T A S fr-' #] s | 190
ERREARARTRTIP. (B :/’4;"."-_"&;]_.
VRV ENANESAYENEN YR "’A;}H\?__'__
i _,")f <] A Ll AL e e Al ,-"I...'"E!' D
0 ac a L *_'f_; ;-"-- e’ -_"?’_'L." .-"{ 0
Wp-t et T A A TN T 2" ;‘“ FETEN RS
NG AN G AUAR IS A0 SV IETInTIC A8
S o A A LA AN AR T A F
'2 | B2 60 i ‘{r Al ri‘ a - "“:.- I'Iur 4]
Wea 001 I o .1!'1'* . e o . ’ o ' 001
& w ; ESpIrAr AEA N A Y.
N e g ]
3o & W AN ]
w f’_lcr-:- FJ I -‘F ;.' ..I" _]‘.I |
s AT ;'f, Al Y
S ooz L L A% T L Wl ooz
a —. | |CHARACTERISTIC CURVES_| | 10, F,
OF INDIVIDUAL TUERE | BEFFD |
[TLLTTLTT LTI uT |
) o0s 00¢ 002 00t

~<—— 2 38N.1 -39VLI0A 3LVd

Fig. 2—Composite Eg curves and load line are

redrawn from the tube manual. For
some tubes, these detailed curves will be
found only in a professional-grade
manual, such as the RCA HB-3 loose-
leaf handbooks.) To derive the compos-
ite curves, first place the two copied
sets back to back, with the 300-volt
(recommended plate voltage) points
coineciding, as shown.

The load line is then drawn in the
same manner as for an ordinary set
of tube characteristics, first selecting
a convenient value for plate voltage
and grid bias, erecting a perpendicular
at 0.6 operating voltage, noting the
point at which it intersects the zero-
bias curve, and then checking for power
output. If, as in this case, the plate dis-
sipation is too great, plate voltage may
be lowered or load resistance increased
and another approximation made. Re-

— 4670 GRID 1
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Fig. 3—Cathode o plate outputs are equal.

fer to page 22 of the tube manual for
an claboration of the process, as the
constants in the above example have
becn made to conform with those
worked out on that page. The load line
which is shown in Fig. 2 crosses the
zero-current axis at 300 volts, which
is the quiescent (or zero-signal) oper-
ating point. If extended in either direc-

drawn on superimposed handbook Ep-'s graphs.

tion, it would intersect the zero-plate-
voltage axis at 400 milliamperes, There-
fore its vesistance is 750 ohms. This is
muitiplied by 4 to obtain total plate-
to-plate load resistance; thus the load
line represents a 3,000-ohm plate-to-
plate load.

Therefore, desirable operating condi-
tions for two 2A3 tubes in a push-pull
amplifier are:

Plate voltage: 300
Grid bias voltage: —60
Load resistance
(plate-to-plate) : 3,000 ohms

(Note that the compesite curves which
have been derived for this amplifier
represent the signal currents through
the plate load, and not the actual tube
current. Each tube will still draw 40 ma
of plate current for zero signal.

The above is a general method for
designing any push-pull amplifier.
However, in many cases fairly stand-
ard values are available.

For convenience in designing the
amplifier, the complete operating con-
ditiens and circuit values for a number
of the tubes most widely used in push-
pull audio output stages are given in
the table. These values have been de-
termined as just described.

If the specific requirements in a par-
ticular case are satisfied by any of the
tubes listed in this table, the best re-
sults will be obtained with the values
given. Values as close as possible to
those recommended should be used in
the actual amplifier for maximum pow-
er output with lowest distortion. For
anyone interested in experimenting
with tubes other than those given in
the table, or with other operating volt-
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ages for the tubes given, the method
described of using composite curves will
give the best design values.

Once the push-pull output stage has
been designed, the problem arises of
supplying the grids of the two tubes
with voltages which are equal in volt-
age and 180 degrees out of phase. The
simplest method of driving the grid
in push-pull from a single-ended ampli-
fier is with a center-tapped trans-
former. This metbod is not too widely
used beeause a good transformer is
expensive and may not give the fidelity
which can be obtained with resistance-
capacitance coupling. Two different
circuits for driving the grids of a push-
pull amplifiecr with the proper out-of-

phase voltages are in general use.
These are familiar phase inverters,
and their schematics are given in

Figs. 3 and 4.

The circuit in Fig. 3 is a cathode-
follower phase-splitter, Output signal
is taken from the cathode circuit as
well as from the plate circuit of the
tube. The grid-to-grid driving voltage
which can be obtained from the phase-
splitter is:

E grid-to-grid

2uR,
Eln

RL(,u—L2j-+R,.

i TOT GRID2
=

—Y 0

PHASE INVERTER
GAINZM

Fig. 4—Common 2-tube phase inverter.

where R, is the value of the plate and
cathode load resistance, u is the tube
amplification factor, and R, is the plate
resistance of the tube. The maximum
gain of the phase-splitter stage is 2;
therefore, this tube can be used for
coupling the single-ended amplifier to
the push-pull stage, but cannot be used
for voltage amplification,

Another type is shown in Fig. 4. In
this circuit, the single-ended amplifier
drives one of the push-pull grids di-
rectly. An additional tube is used to
amplify a small part of this voltage,
with a 180-degree phase reversal, and
thus to drive the second push-pull grid
in the proper phase, The voltage for
the phase-inverter grid is obtained by
tapping down on the grid resistor of
the first push-pull grid, as indicated.
For satisfactory balance of the push-
pull amplifier, the resistances should
be chosen so that
R2 + R1

M

R2
where M is the gain of the phase in-
verter stage. In using this type of
phase inverter in a cireuit, it is best
to make resistor R2 adjustab]e_“so that
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balance may be obtained between the
two sides. Onece the circuit is construet-
ed and placed in operution, a rectifier-
or vacuuni-tube-type a.c. voltmeter
should be connceted ‘rom each pusb-
pull plate to ground, and R2 adjusted
until both audio-frequeney voltages are
the sanme.

In addition to the preliminary ad-
justment, it is an excellent idea to check

Earlier stages

The stages preceding the phase in-
verter are conventienal single-ended
voltage amplifiers, readily designed ac-
cording to the values given in the re-
sistance-coupled ammplifier chart in the
receiving-tube manual. The number of
stages, the over-all gain, the input im-
pedance, and any cqualizing or tone
control circuits which may be used will

the balance periodically. Aging of depend upon the individual require-
47K ; +350V
< = 2 2A32) 2
270k Y L2vEG™ 8600V 100K 100K
il
1 GNZ s,i_ﬁ!;us T 270K
| A 3 e 3
4 5 = g TOSPKR
y 2:3ka 3
470K /"
I a I I@'
| 25
T S I | \_/
| [ |
: ¥ 2.5
= 5547 N7 S0soV. git0

‘.3\’._._2.;)1 i

=k o

Fig. 5—This simple push-pull amplifier circuit shows how the design information is vsed.

tubes and components will almost al-
ways make readjustiment necessary
after a time. Hf the adjustment is not
made, distortion may develop.

A number of variations on these
phase inverters have been made at one
tintie or another. Several are shown in
John W. Straede's article on page 34
of the July, 1948, issue of this maga-
zine. One of the mest popular is the
floating paraphase, n which the grid
of the second inverter tube is connected
to the junction of the two final

ments, and should be sclected in the
usual manner to satisfy the conditions
under which it is desired to operate the
amplifier.

The circuit of a simple push-pull
amplifier which has been constructed
according to the information given in
this article is shown in the schematie
in Fig. 5. It consists of a single volt-
age amplifier stage, a phase inverter,
and the push-pull output stage which
drives the loudspeaker. The frequency
response and sound quality of this am-

AMPLIFIER DESIGN TABLE

High Voltages Girid Bias

—

PPower ~
Tube Cutput Self-1bus
| Type (Watts) | Plate  Sereen Fixed | (Cathade
| Bias | Resistor
243 10 300 = 7800)
Also: 6A3 —
Gl 1-G 15 300 62y S
| BAS-G
| 6F6 1t 315 5 -— 3200)
(3¢ 14 285 285 -tOv
| -
| £ 360 270 22 5y e
| oL8 — —_
| 807 26.5 360 270 22 5v _—
843 100 1200 -INav

grid resistors. This point is grounded
through a resistor. Any inequality of
voltage aeross the two tinal grid resist-
ors causes a voltage to appear across
the grounded resisto»r and therefore on
the inverter-tube grid.

The phase-inverter stage should be
chosen according to the driving voltage
requived at the grids of the push-pull
stage. Normally a general-purpose tri-
ode, used either as a cathode-follower
or as a phase inverter, will furnish
suffieient output voltage to drive any
of the various receiving tubes listed in
the table above in a push-pull power
output stage.

JUNE, 1949

Peak Load
Grid-to-Grid | Plate-to- Typical Commercial ]
Driving Plate Output Translormers
Vuoltage {(Ohnis
156 SO0 l
1214 3000
LA 10,000 |
|
38 LLLI
415 AR00 ure: |
154, PA-ALG (38000)
1.5-61 A (B0
45 600 | Keuvor T-311
Thordarson: T-17513(66004)) |
Drive lrom 800 UTC: Ls-845

transt.-coupled
push=pull 2A3's 1

plifier are excellent, and it has suffi-
cient gain to operate a loudspeaker
from an r.f. tuner or a crystal phono-
graph pickup. (No tone controls are
inchided sinee they are not the subject
of this article, but they may be in-
cluded in the conventional manner if
desired.) The cireuit is included te il-
lustrate the case with which the de-
sign principles discussed may be
applied to the practical construction
of a high-fidelity audio amplifier. By
proper application of these methods,
good, high-fidelity, push-pull amplifiers
may be designed with ease to satisfy
almost any audio requirements.
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A MODULATION MONITOR

A simple, low-cost, visual medulation
monitor that can be added to many ex-
isting phone transmitters was described
in RCA Ham Tips. It consists of a
2BP1 C-R tube, eight resistors, three
capacitors, and a little hardware.

All components can be mounted in a
3 x 4 x 5-inch metal utility cabinet. The
socket is mounted inside the cabinet at
one end so the tube can project through
a hole drilled in the opposite end. A
shield originally made for an 807 tube
protects the sides of the C-R tuhe and
prevents some of the stray light from
striking its face. Operating potentials
are taken from a transmitter with volt-
ages up to approximately 1,000 volts.
Heater voltages are tapped off a 6.3-
volt supply in the speech amplifier.
exciter, or elsewhere in the rig. If the
filament supply is ungrounded, peak
heater-cathode voltage should not ex-
ceed 125.

Voltage for the =econd anode is
tapped from a 1,000-volt point on the
high-voltage power supply for the final
amplifier. A modulation veltage tapped
off the hot side of the secondary of
the modulation transformer is applied
to the horizontal deflection plates. Mod-
ulated r.f. voltage, picked up with a
special loop, constructed as shown in
the drawing, is applied to the vertical
plates. Trapezoidal patterns will ap-
pear on the secreen when the trans-
mitter is modulated. The modulation
envelope can be viewed if the lead is
removed from the plate end of the
modulation transformer secondary and
clipped to the plate of one of the
transmitter’s rectifier tubes.

When the monitor is used on trans-
mitters with voltages higher than 1,000
on the modulated amplifier, bleeder re-
sistors eonsisting of several 1-megohm,
1-watt resistors in series should be
used so the voltage applied to the moni-
tor doe= not exceed 1,000.

No centering controls are provided.
The =mall metal cabinet may become
magnetized while it is being drilled.
This residual magnetism will probably
deflect the spot from the center of the
sereen. To compensate for this, take a
small horseshoe magnet or an old PM
speaker and move it around the outside
of the cabinet until the spot is de-
flected further in the same direction as
the original error. When the magnet is
removed, the =pot will return closer to
center. Continue till spot is centered.

RF CABLE JACK 68K TO UNMOD HV
AAA

VAA—
Iw IN XMITTER

T
£05 470K
CIKV MAX)
IM[G:
g k. 0 T0 PLATE SIDE OF
—~
500K § » & SEC OF MOD
FOCUS$ 2 TRANS
coNT 01 %2 2MEG/IW
50K 3 13
INTENS @ 150K/ 1W
< - <
CONT Rl 2
6.3 - SEE TEXT
AG- 59U
PHONO PLUG RF PICKUP CABLE
i ————= ——=—
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PA AMPLIFIER
Elmhurst Sound Equipment Co.,
Elmhurst, N. Y.

Madel A-103 hos o maximum normol
output of 10 watts, with a l4-wott peak
limit, Frequency response s within 2
db from 50 to 15000 cvcles. Inputs
are provided for one microphone ond
ane phanograph pickup (low-output
pickups may be used), ond a single
control adjusts tone. Five tubes ore
used, with push-pull 6Vé's in the output
stoge. Hum level is —45db.

MULTIMETER
Radio City Products Co., Inc.,
New York, N. Y,

Model 447A myltitester is o new ver-
sion of the Model 447, It is lighter in
weight because of o mognesium ponel
and the inclusion of only one bottery.
Ranges include d.c. volts to 2.500, o.c.
volts to 1.000, d.c. milliamperes to
1000, d.c. omperes to 10, ond resist-
ance to | megohm._ The case is mode of
wood.

TUBE ANALYZER
General Electric Co.,

Syracuse, N. Y.

The new tvpe YTW-3 is o tube
analyzer designed specifically far in-
dustriol use, It tests thyratron ond
phanatron tubes, widely ysed in in-
dustriol welding ond central opero-
tions, The unit measures the peak orc
drop voltoge of eoch tube under either
moximum load or under a specified
other load, Readings ore taken directly
from o lorge diol which controls o
slide-back v.tvm, Weight of the
onolyzer is oboyt 55 pounds.

QUICK-DISCONNECT
PLUGS

Cannon Electric Development Co.,
Los Angeles, Calif.

The new series RTC connectors meet
the need for Quick disconnect on rodio
chossis woll or rock mounting ossem-
blies. One connector is ottached to the
chassis, its mate 1o the mounting. Ad-

vantages include low separotion force,
simple mounting, moisture-droin holes,
and provision for lacing wires to plug
after soldering. Two kinds of terminols
are oHered, crimp-on ond soldered.
Five sizes ond severol stvles ore avail-
able. including 12- to 34-contoct units
far No. I8 ond No. 20 wire. Spocing
between contocts is sufficient for 2.500
volts. ond contocts will corry §
omperes.

TWIN-TRAX
witdpe Kecorder

AMPLIFIER CORF af AMERICA
w Taskh WY

TWIN-TRAX
4-HOUR PLAY

TWIN.TRAX STANDARD

TWIN-TRAX
PORTABLE

This label identifies the originol and only TWIN-TRAX Recorder,
manufactured exclusively by Amplifier Corp. of America. It is your
assurance that the recorder bearing this label has the professional
specifications that have made TWIN-TRAX the 'choice of engineers

everywhere.”

TWIN-TRAX was the first commercially available twa.channel tape
recorder. Imitators have announced two-channel recorders with similar
names and similar external appearances. But it's the performance that
counts, not the appearance. And the performance of TWIN-TRAX re-
corders cannol be duplicated. Our leadership in the tape recording
field has been yndisputed since we designed the first magnetic record-

ing amplifier in 1936,

Remember, imitative Twin-Track or Two-Track does not mean TWIN-

TRAX, becauvse TWIN-TRAX is the

registered trade mark of the

best in tape recorders, made exclusively by Amplifier Corp. of America.
Send today for literature on the exclusive TWIN.TRAX line, and dis-
cover why TWIN-.TRAX is the recorder engineers are buying.

*Registered Trade Mark,

Ampririer Corp. o AMERICA

398-10 Broadway

New York 13, N. Y.

-New Devices

REPLACEABLE NEEDLES
Astatic Corp.,

Conneaut, Ohio
The LQD cartridge yses two separate
needles, one for microgrooves ond one

for stondord recordings, Eoch needle
may be removed for replocement with
the tip of o knife, without removing the
cortridge from the pickup orm. The
needles are the Q ond Q-33 units. The
cartridge hos o range of 50 to 7.000
cvcles, with output voltoges of 1.2 ond
0.75 for stomdord ond microgroove
discs, respectively.

BATTERY TESTER
Triplett Electrical Instrument Co.,

Bluffton, Ohio
The new pocket-size Model 693 bot-
tery tester will indicate the condition
of any dry bottery from 1.5 to 90 volts
under lood. A LOW-2.GOOD scole is
provided; the meter is colibroted in
volts as well.

ANTENNA BRACKET

General Cement Mfg. Corp.,
Rockford, Il

No. 8000 hinged most bracket can be
tilted to ony ongle, so thot a TV or FM
most ray be roun‘ed on a slanting
roof or ony other sloping surface. It is
also useful for vertical instollations;
the mast can be tightened to the
brocket while in a convenient hotizantal
position, then swung up, The bracket
will hold masts wo to 1% inches in
diometer.

TELEVISION
CAPACITORS
Sprague Products Co.,
North Adams, Mass.

A new series of high-voltage poper

:oncci'prs, oil-imoregnoqu and en-
cased in molded phenolic housings:

includes units roted ot 6,000 and 10.000
working volts d.c. Known os type TVM
Telecops, they ore intended primorily
for TV receivers and ¢othode-roy equip-
ment wherz temperatures os high os
185° F are encountered.

MICROPHONE STAND

Electro-Voice, Inc.,
Buchanan, Mich.

The Centurv crvstal microphone s
now ovoilable with o desk stand, os
Model %16. The stond hos o b-inch
riser on a 4%-inch-diameter base. The
stand hos the standard $4-27 thread.
Microphone ond stand are detochoble.

PLASTIC FLASH LAMP
Amglo Corp.,
Chicago, Il
The 88P9M is on electronic photoflosh
lomo with o tough plostic envelope.
Contoining an ouxiliory gas reservoir
ond onextro-large
cothode, the lomp —

is built for heavy -

duty. Peok light é-s‘
output is obout o "'“\.‘i
45,000,000 Ilymens e . B
ot the recom- R i
mended voltoge |

of 2,000-2.500.
Moaximum enerqy
is 300 wott-sec-
onds with o high-
voltoge pulse as
the discharge
method. The lomp
is 1z inches in
diometer and 3
inches long. less
pins. A five-pin
bose is used.

TELEVISION BOOSTER
Perfect Products Co.,
Queens Village, N. Y.

This is a high-gain, low-noise unit,
useble on oll 2 TV channels, 8and-
width is 5 to & mc over the ronge.

:5 i -
s 1] r-i 1}.

===

INSTRUCTIONAL KIT
Eagle Electronics, Inc.,
New York, N. Y.

The Pict-O-Graph Quadrucationol Kit
Q-5 designed to helo rodio ond elec-
tronics instructors, illustrates four de-
vices, In o single constructional project
it combines an amplifier, a code-prac.
tice oscillator, o receiver, and a minig-
ture transmitter. Complete step-by-
step building instructions ond pictures
ore furnished.
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They’re in your latest

ALLIED CATALOG!

TOP VALUES IN QUALITY TV ANTENNAS

P

Knight lndoor TV Antenna

High efficiency indoor type—with
length and direction crslly adjustable
for maximum TV reception. Covers all
‘T'V ehannels efficiently. Compaet; fits
on receiver cabinet or table, or mounts
to wall, Ideal for use where roof an.
tennas can’t be installed. Shpg. wt,

2 lbs.
97-3854. Only ............... s325

=

Knight TV All-Band Antenna

An excellent, low cost all-channe! TV
antenna. Has separate dipole and re-
flector for the high and low bands.
Two-section 6 ft. mast of sturdy alu-
minum tubing, with dipoles and re-
flectors of aluminum also. Complete,
]ceﬁ’ only lead-in line. Shpg. wt.,

$795

8 1bs.
97-355. OnlY i inmscmoomenss. 0

NEW LOW-COST HIGH-QUALITY RECORDERS

Knight Wire Recorder

Makes and plays high-quality wire re-
cordings; plays any 10 or 12" 78 rpm
disc recording; serves also as PA sys-
tem or as wireless phono oscillator.
Easy tooperate. Rugged|y constructed.
(,omplete in compact simulated leather
case; with crystal handmike, playback
pickup, all tubes, and 2 half-hour
s|>éolé’;hof wire. légru}OS -125 v., 60 ey.
AC. Shpe. wt., s

96-172. OUnly 59950

Knight Tape Recorder

A top-grade tape recorder and play-
back unit at amazing low cost. May
also be used as 6 watt I’A system. Ex-
cellent frequency response. Easy to
record; stable constant-speed mech-
anism. Exceptional playback quality.
In sturdy portahle case; with crystal
handmike, 600 ft. reel of tape. take-up
reel, an:(l: xgll tubes. Fo:l-blo.’) -125 v.

GOCy A 1pg. wt., 361bs

962187, Only . §ire i o ovvddudy 512750

BIG PRICE REDUCTION ON FAMOUS HALLICRAFTERS $-38

JUNE,

1949

A new low price for this all.star, all-wave
value! Covers 4 full bands continuous
from 540 ke, to 32 me. Full electrical
handspread; noise limiter; band selector;
BFO piteh; voice-code swnch speaker-
headphenes switeh; stan:lbg receive
switch; latest PM speaker In handsome
12 x 7 x 8" furniture-steel cahinet. Com-
iﬂ%tcg\l\lth tubeﬂl5l‘ior 105-125 v. AC or
PR wt,, hs.
97-565. Only .. i s3995

ALLIED

Radio’s Leading Buying Guide

Get the Radio Buying Guide that's vsed by thousands of ex-
pert servicemen, engineers, amaleurs, soundmen, builders
and experimenters. Get every buying advantoge at ALLIED:
widest sclection of equipment at money-saving low prices—
speedy, expert shipment—persenal attention—complete satis-
faction on every order. Get your latest ALLIED Catalog today
—use handy coupon below!

NEW! 45 RPM Record Playing Equipment

Knight 45RPM Automatic Phono

First at ALLIED! Automatieally
plays ten of the new 7/ 45 rpm rec-
ords at one loading. Just pu*th a but-
ton for 50 minuten of fine reproduc-
tion. Exceptionally reliable changer
mechanism works with amazing
speed. High-quality amplifier and
built-in speaker deliver plenty of
power and excellent fidelity. With
tone control. In attractive portable
case. With all tubes and precious-

Knight 45 RPM Player

Plays the sensational new RCA 45

rpm records! Can be connected eas-
ily to any amplifier and apeaker, or
to any radio with phono connection.
With special crystal pickup and
precious-point .001" needle; depend-
able 45 rpm phono motor. In at-
traciive, extremely compact cabinet,
finished in furniture brown. Includes
on-off switch and pickup arm rest.
For 110-120 v., 60 cy. AC. Shpg. wt.,

point needle. For 105-125 v., 60 cy.

C. Shpg. wt., 16 1
A Tgsy e 16 e | 93095

Better Than Ever—nght 20 Watt Hi-Fi Phono Amplifier

New styling—new featurea! The big high-
fidelity value Response + 1 db, 20-20,000
eps. Lesa than 29, harmonic dmtortmn at
full 20 watts; hum way down—80 db be-
low 20 watts; dual phono input with 78 db
gain; matches anything—output imped-
ances, 4, 8, 16, 250 and 500 ohms. There's
nothing finer anywhere near this low price.
In handsome new two-tone steel case.
Com%etghmth ttubgq ll'or 110.125 v., 60
cy. A PE. W 0 lhs

93.320.Only. ....... v 55995

ALL PRICES NET F. O. B. CHICAGO

5 lbs. A real buy at our low price!

96-257. $1925

ALLIED RADIO CORP., Dept. 2-F-9
833 W. Jackson Blvd., Chitoago 7, lllinois

O Send FREE ALLIED Catalog

I

|

|

O Enterorder for.............cocuuun... 5 ]
Enclosed S .. .r-....0 Full Pay., 0 Part Pay, (Bal. C0.D.) :

|

Name. s uasievidns T S b oobh S L Losis srdbibaidutad |
1

Address. .. witpe b immpyyermer BOL C= SRR SRS R D00 (S D .. l
. |
CHY (rypywm e e g e G R N B e fone. ... Stale.semssna PR |

e e e e e o e e e et e st e e e e e e e i e i}
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HIS year’s

televising of

the Oxford

and Cam-
bridge boat race by
the BBC marked a
new high level in TV achievement. The
immense technical difficulties were sur-
mounted with complete success. The
race, which is one of Britain’s biggest
sporting events, takes place over a 41%-
mile course on the River Thames in
London. This part of the river makes
some big bends, besides being spanned
by several bridges. The banks (lined by
scores of thousands of spectators) are
high; and along most of the route there
are buildings from 40 to 100 feet in
height. The. BBC is always allowed to
have a small motor launch following
¢lose behind the contending boats. Bear
those facts in mind and then think of
what had to be done to give televiewers
a complete and continuous picture of
this world-famous race from start to
finish.

First, a means had to be found of
housing two television cameras and a
microphone, a radio-link transmitter, a
power-supply unit, and the cameramen
and commentator in one small launch.
Next, the problem of cutting down the
effects of vibration from the engine of
the launch and from the movements of

European Report

By Major Ralph W. IHallows

RADIO-ELECTRONICS LONDON CoRRESPONDENT

the hull itself in rough water had to
be dealt with. In the third place, there
was the headache of suppressing inter-
ference from the ignition systems of the
launch and the power-supply generator.
Next, what was to be done about the
inevitable blackouts when the launch
passed under bridges? Lastly, how
could interruption of the pregram he
prevented if the launch carrying the
TV gear were “blinded” for a time by
another which inadvertently came be-
tween it and the racing boats, cutting
off the camera’s view?

The most difficult problem was to
counter the effects of vibration, for with
a telephoto lens in the TV camera this
is very greatly magnified in the re-
ceived picture. The solution was to
suspend the cameras in such a way that
they were isolated from vibration ef-
fects—and that needed a hit of working
out! Power was supplied by a small
gasoline-driven generator of high effi-
ciency, and the ignition systems of
both this and the engine of the launch
were fitted with the latest in interfer-
ence suppressors. To make sure that
there should be no cuts in the trans-
mission due to the effects of hridges,
of high buildings, or of interruptions in
the field of view of the water-borne
cameras, a whole range of cameras,
each yoked to a radio-link transmitter,
was installed along the banks of the
river.

Every one of the fixed cameras on

Photographs courtesy Rrilish Broadeaating Corporation

the banks was constantly in operation,
so long as the boats were within its
field of view. The producer had before
him at any moment pictures of the out-
puts of water-borne and land cameras,
and he could fade quickly from one to
the other as required. The results were
superb. We saw the whole race from
start to finish. As was fitting to mark
this epoch-making transmission. the
race was the closest and the most ex-
citing in living memory. The crews
were neck and neck over the whole 4%
miles and were dead level 100 yards
from the finishing line. Then the screen
showed us Cambridge creeping up by
inches with each of their last tre-
mendous 10 strokes and winning by a
matter of a few feet. As I'm an old
Cambridge man and did a bit of rowing
in my time, you'll gather that 1 blessed
TV for such a wonderful show and for
such a thrill. Of one thing I'm sure:
no one who witnessed the race from the
banks had anything like the view or the
thrills that TV gave. They saw the
boats for just a few moments, while
we could follow every stroke during the
whole 18 minutes of the race from the
start of the event to the exciting end
at the finishing line.

An ingenious antenna

An interesting Scophony-Baird tele-
viser appeared here a short time ago.
[ should perhaps mention that the
Scophony and Baird companies have

The television-transmitting launch Consufa. Camere control equipment on the launch. Marconi camera on its vibration-free mount.
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now amalgamated, for this set does not
use the Scophony principle deseribed
by Dr. A. H. Rosenthal in the March
issue of RADIO-ELECTRONICS. Actually
a lightweight a.c.-d.c. receiver of the
familiar C-R-tube type, its outstanding
features are its low price and the fact
that it incorporates a power-line an-
tenna, which gives excellent results at
short range, where the field strength is
high. The principle is shown in the
drawing. The route from the plug and
the line cord to the set is by way of
two chokes L1 and L2. Between these
two chokes and the actual input to the
first tube there is a section of line cord
exactly half a wavelength long. The
input section consists of the grid coil
L3 tuned by the capacitor C1, and a
second coil L4 coupled to 1.3, The chokes
Lt and L2 serve to isolate the half-

ACLINE

# LuTo HOT END OF FIL STRING

Input of TV receiver connects to power line.

wavelength portion of the lead from
the remainder, and it thus forms an an-
tenna for short-range reception. The
other connections of L3 and L[4 are in
accordance with ordinary a.c.-d.c. prac-
tice. The lower end of L3 is connected
to chassis; the lower end of L4 to the
hot end of the heater chain, C2 acts as
an r.f. bypass to chassis. For recep-
tion at longer distances the set uses
an ordinary antenna.

A novel selder

Of the many remarkable things that
I saw at the Radio Components Exhi-
bition, few impressed me more than a
new type of cored solder designed to be
used with some of the more “diffieult”
metals. Every practical workshop man
and technician knows that resin-cored
solder is admirable for such jobs as
connecting copper wires to tinned tags.
But it falls down badly (in fact, it's
quite useless) when it comes to dealing
with iron, steel, zinc, nickel, and many
other metals, which is a pity, because
cored solder is so much handier than
ordinary solder plus a separate flux of
some kind.

The Multicore people have just
brought out a new cored solder which
tackles almost anything but aluminum.
I know it does, because I hrought some
home and have since tried it on all sorts
of things. One test 1 made was on a
piece of blued clockspring, which was
not previously eleaned in any way. An-
other was on a picce of stainless steel.
On both an erdinary electric soldering
iron made Multicore Arax solder run
like butter on hot toast!

The flux incorporated in the core is
not claimed to be noncorrosive; but it is
perfectly safe so long as any surplus is
washed off immediately with just plain
water.

JUNE, 1949

Forcign News

New capacitors

I was very much interested at the
Components Exhibition in some of the
entirely new ways of making fixed ca-
pacitors that were shown. Miniaturiza-
tion is the order of the day in both
radio and TV, and it is important to
be able to obtain high values of ca-
pacitance with small bulk. Take paper
capacitors first. Those between .003
and .01 puf used to be large. With the
new manufacturing process devised by
the firm of Hunt, they are made from
only one strip of metalized paper. The
result is a .01-uf capacitor with a diam-
eter of ¥ inch and a length of ¥3; inch
—a good deal smaller than the dis-
carded stub of a cigarette and not very
much heavier.

Another new process permits making
electrolytic capacitors in much more
compact form. This is the fabricated-
anode method developed by the British
Electrolytic Condenser Co. Here the
anode is formed by depositing pure
aluminum on a gauze base. Since the
surface of the anode is thus greatly
increased, capacitors made in this way
have up to 12 times the capacitance of
electrolyties of the same size made by
ordinary methods.

Russian TV

The Russians seem to be going ahead
with television in a big way, though
how they can ever hope to cover that
gigantic and, on the whole, rather
sparsely populated country with a TV
network is rather hard to see. For all
that, they are mass-producing a tele-
viser model known as the Moskvitch.
So far as one can discover, two TV
transmitters are operating, one at
Leningrad and another at Moscow. Two
others are being constructed at Sverd-
lovsk and Kiev. The system in use is
441-line, with 25 frames interlaced.
Development of a system of very much
higher definition is said to be going
forward. The Moskvitch televiser seems
to be a neat and compact little set,
with a minimum number of tubes and
only two tuning controls, a notable
simplification. Further details are not
available.

LEGISLATORS USE PA

Dr.

Armande Codina Subirats,
dent of the Cuban Senate, wears lapel micro-
phone connected to a PA amplifier. A special
speaker in center of Senate chamber makes
voices clearly oudible to all the senators. |

Vice-Presi-
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MAXIMUM
PERFORMANCE

Tim Lansing  Signature
Speakers will provide an
almost unbelievable reals
ism, The experience gained
throngh a «quarter of a
century of leadership in
the sound reproduction
fictd has gone into their
development and  design.
For dynamic
range and frequency re.
sponse compare Jim Lan-
sing Signaturc Speakers
before you buy.

maxinmmm

MODEL D-130

Designed especially for
music systems and
public address use.
Ias exceptionally high
efficiency. Recom-
mended for operation
and frequencies from
60 to 6500 C.P.S. with
a maximum usable
range of 40 to 15000
C.I’S,

MODEL D-1002
TWO WAY SYSTEM

besigned cspecially for
FAl Monttorimg: auil high
yualitn home  sounil  re
preductini. Housed in a
beautiful console type cabe
fnet

Write for Deseriptive Catalog
coidatining rmplete specifica
1.

SEE YOUR JOBBER OR
SEND DIRECT
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AT LAST! A LOW COST

POWER UNIT

for Service Work

L2 2 2 2 ]

“A’ Eliminator Kit £KC 1-10
schematic dlagrams ONLY s1 9_5_0

Those kits fulfill the long.standing need of every

including pictorial and

serviceman and technlcian. They are designed 10
operate from a 115 V.A.C. 50 60 e¢ycle source, and
deliver 6 V.D.C. well-filtered from three to eight
amperes, with a peak rating of ten amperes. The
A.C. ripplo pereentage is held to remarkably low
values.

This unit charges a standard aute battery in one
v

® Do away with bulky batteries!
® Do away with eorroding fumes!
® Slmplify your service operalion!

Order this fine kit for your bench today!!

No €' O D.'s, please. Qrders received withaut sufficient
allowance far postade will be shipped tvia Railwty
tirpress collecl.

Bhipping wt., 12 (ba.

OPAD-GREEN COMPANY

71 Warren S¢. New York 7, N. Y,
Phone: BEekman 3-7385-4

bbbt g . 0.0.0.0.0.0.0.000.0.0.8.5.0.0.0.8.0.0 4

MAKES AUTO RADIO REPAIR
TWICE AS EASY!

Here—prepared by an auto radio ex-
pert of 20 years standimg—is every-
thing you need to know to instail.
service and repair all types of auto
radios faster - eas) T — more profit~
ably. Covering every type of auto
radio from the mid-1930's. this com-
pact book glves you complete installa-
lion, troubleshooting and repair pro-
cedlres plus tips on how to set up
shob and get business.

SERVICING THE MODERN
CAR RADIO

by A. L. Hurlbut

2nd  Kdition, 702 papex. Xlartl, 222 illus.

300 cur viadio diriarama
You’ll really know how to repair auto radios profitably
after reading this great bhook! From basic theory
ihrough step-by-sten servicing methods. every detail of
the work is explain d in a wav vou can easily under-
stand Differences between car and ordinary radios; an-
tennas; antenna input circutts; power supply; circuit
fentires: automotive elccirical s¥stems: installations:
loudspeakers: int~rference: wvibrator maintenance:
allgnment, push-button tuning and other related sub-
Jects are covered completely

OVER 500 CIRCVIT DIAGRAMS

Of partrcular importance. SERVICING THE MODERN
CAR RADIO contains ovet 500 circuit diagrams giving
cirenit cetails of sp-cific car radio types you are most
likely to be called upon to repair. This featnre alone
can save you manv times the cost of the book. Use
co-oan todav for free vawinatlon

10 DAYS’ TRIAL

L2222 2222222222222ttt it dy S RN S RAETETETEETE"Y
(-]

and over

; Dept. RE-89. MURRAY HILL BOOKS, Nc.. 1
' 237 Madisen Ave.. New York 16, N. 1
| Send me Hurlbul's SERVICING THE MODERN ]
} CAR RADIO for 10 davs” examnation on approval, |
1 In 10 days, T will send $7.50 (outside U, S., $8.00), 4
plus a few cents postage or return book pogtpuid 1
! (Postage paid on cash orders: same return priv-
: ilege. Book sent on approval in U.S, only.) :
b Name. . ey R |
[} ]
| Address.. .. ........... 906050600900090000 (]
: City, Zone, 8State................................. :
I Occupation. ]
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Question Box :

large drawings or research.

vestion Box inquiries are answered by mail. Those of general
interest are printed on this page. A fee of $1.00 is charged for
questions requiring no research or schematics. Write for esti-

mates on questions requiring research or schematics. Be sure to give full
specifications and details. Due to nominol fees charged for this work,
it must be handled as a part-time proposition. Therefore rapid service is
impossible. Six to eight weeks is required to drow up answers involving

MARINE-BAND TUNER
?  Please prepare a circuit of a tuner
for the marine band (2450 to 2750 ke).
I do not want a superheterodyne cir-
cuit. Will a regenerative detector with
two stages of r.f. amplification prove
satisfactory?~—¥E.H,, Philadelphia, Pa.

A. A regenerative detector with two
r.f. stages should work nicely. The r.f.
stages prevent the oscillator from radi-
ating, eliminate dead spots in the an-
tenna, and increase the selectivity.

Standard two-winding plug-in ecoils
can be used in the grid circuits of the
r.f. stages and three-winding coils in
the detector circuit. The ¢SF5 can be
coupled to a power amplifier, or a pair
of high-impedance phones can be con-
nected between the output terminals
and ground.

The 140-puf bandset capacitors may
be small padders mounted in the top of
the coil forms. The 35-uuf capacitors
are ganged and should be coupled to a
good vernier dial mechanism.

The coils are to be wound on 1%-inch

The heaters may be supplied from a 6-
volt storage battery or a number of No.

dry cells in series-parallel. The B-
supply can be reduced to around 135
volts for battery operation. Disconnect
the bottom end of L1 from ground if a
doublet antenna is used.

LOW-POWERED MODULATOR
? 1 have a small transmitter that on-
erates with a power input of slightly
less than 1 watt, Please draw a circuit

CARBON
uike 164-GTyqyepta 166-GT
B+ T0 MO0 AMPL.

o

1

o

: Hk MOD
—-l~ TRANS
\ —_—r - —
B8+90V
isv \;_____‘_-\ A+LSY

T+ o

of a suitable modulator using 1%z-volt
tibes and a 90-volt B-battery—F.M.S.,
Mars Hill, Me.

L 6SK7(3) 6SF5
OUTPUT
+
5.6K 470K
l 1tmscm
1 4
= I_mx’%nmnm e
4K/ 2W 30Kk 5w
A AAA—]
€= 140t CI-BSuuFGANGED e~ t+250¢
forms. L2, L4, and L6 consist of 37 A. This class-B modulator delivers

turns of No. 24 enamel. L1, L3, and L5
consist of 20 turns of No. 32 d.s.c. in-
terwound with L2, 1.4, and L&, respec-
tively. LT is a 12-turn winding of No.
82 d.s.c. spaced !4 inch from the ground
end of L6.

Experiment with the value of the
grid leak and the spacing between LG
and L7 to get the smoothest regenera-
tion control over the tuning range, It
may be neces=ary to shield the individ-
ual coils and use a shield between the
sections of the bandspread capacitors.

This set can be operated from bat-
teries for emergency or portable work.

www americanradiohistorv com

about 675 milliwatts with a 90-volt
plate supply. A zero-bias twin-triode
was selected to aveid using fixed bias
on the output stage. The speech ampli-
fier uses fixed bias obtained from the
microphone battery. A universal modu-
lation transformer should be used so
the modulator and power amplifier can
be matched under varying load condi-
tions. The driver transformer should
match the plate of a 30, 1H4, or 1G4 to
push-pull class B grids. The ratio of
primary to one-half secondary should
be about 2.4 to 1.

RADIO-ELECTRONICS for
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Mude! 247 comes complete with new
specd-read chart. Comes housed in hand-
somr hand-rubbed eak cabinet sloped for

beneh use. A slib-on port-
able hinged cover is indi-s 90
cated for outside use. Size:
10" x 8%" x 5%". ONLY

THE NEW MODEL 670

SUPER METER

SUPER METER. A Combination

. --..i - plus CAPACITY REACTANCE.

THE NEW MODEL 247
- Check octals. loctals, bantam jr.
— peanuts, television miniatures,
r "‘\ magic eYe, hearing aids, thyra-
\ "‘t trons, the new type H.F. mini-
iy atures, ete.
o & Features:
= ® A newly drsigned element se-
lector switch reduces the pos-
sibility of obsolescence to an
absolute mimmum.
® When checking Diode. Triode
] and Pentode sections of multi-
pur;rose titbes. sections can be
tested individually. A special
isolating circuit allows each
section to be tested as if It
were in a separate envelope.
@ The Model 247 provides a su-
per-sensitive method of check-
ing for shorts and leakages up
to 5 Megohms between any
and all of the terminals.
® One of the most important
improvements, we believe. is
the fact that the 4-position
fast-action snap switches are
all numbered in exact ac¢cord-
anc* with the standard R.M.A.
numbering system. Thus. If
the element terminating in
pin No. 7 of a tube is under
NET test. button No. 7 is used for
that test.

VOLT - OHM - MILLIAMMETER

INDUCTANCE and DECIBEL
MEASUREMENTS.

D.C. VOLTS: 0 to 7.5/15/75/330/750/
100/, A.C. VOLTS: 0 1o_ 15/
r 1500/3000 Volts. OUTPUT
t 0t 15/30/150/300/ 150

0w 15 mops. RESISTANCE

Inniid ghme. ® to I Megohms. CA-
PACITY: ol to .2 Mfd.. .1 to 4 Mtd.
(Quadity_test for electyolrtles.) REACT-
ANCE: 700 1o 27,000 Ohms: 13.000 Ghms
1a 3 Megahms

INOUCTANCE: L.75 to 70 llenries; 35
10 N {lenrier

DECIBELS: —in to +14. +10 1o +34.
44 to +08.

The model 670 comes housed in & rugged,
crackle-fnished stenl cab.
inet complete with test s 4J
leads and on‘ernlnlo”ln.
57!.;:_::1101:;5_. Size 5Y%" x NET

The Model $-35 — a POWERFUL

REFLEX PROJECTOR

COMPLETE WITH WESTERN ELECTRIC
BUILT-IN DRIVER UNIT

CONSERVATIVELY RATED AT 35 WATTS — WILL EASILY
HANDLE UP TO 55 WATTS WITHOUT RBLASTING

Heavy gapge aluminnm in the main irumpet s-etioh vombletely elininates hiast-

ing and blarfug, New plustic diabhiagm overcames the resonant peaks of the
old t3pe: also 1L iv absohuely Impenvivus 1 aimospherie vbanges whereas the
o typr wax subjeet to aimobhetbe ror-
osion,  Complete  anis anraaditiona iy
suanteed tar one year,
Fux¢'fications
POWER (CONSERVATIVE) — 35

WATTS: AIR COLUMN—3%; FT.:
DISPERSION—80": POWER (PEAK)
—f53 WATTS: BELL OIAMITER—
—i3“; IMPEDANCE—8 ohms; FRE-
QUENZY RANGE--I30 to 5000
C.P.S. PROJECTION = 'z mile:

FINISH — Attractive
two tone lrvﬂalllnt.s 50
The Model $-35 Comes

Complete wilh Built-in NET
Oriver Unit. ONLY
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SEE and HEAR the
Signal with the
new CA-12

SIGNAL TRACER

F FEATU RiS:

' @ Comparative intensity
of the signal is read
directly on the meter-
Quality of the signal is
heard in the speaker.

® Simple to operate, Only
one connecting cable—
No tuning controls.

e Highly scnsitive—Uses
anh improved vacuum-tuhe voltmeter circuit.

¢ Tuhe and resistor capacity network are
built into the detector probe.

® Built-in high gain amplifier — Allnico V
speaker.

¢ Completely poriable — Weighs 8 pounds —

measures 514" x 6% x 9”. szggs

The New Model 770 — An Accurate Pocket-Size

VOLT-OHM MILLIAMMETER

(Sensitivity: 1000 ohms per volt)

Features:

Compact-measures 34" x 57" x 24"
Uses latest design 29 accurate 1 Mi),
D’Arsonval L¥he meter. Same zero ad-
justment heolds for both resistance ranges.
It is not necessary to readjust when
switching from one resistance range to
another. This is an important time-sav-
ing feature never before included in a
V.0.M. in this price range. Housed in
round-cornered, molded case. Beautiful
black etched panel. Depressed letters

This model! also avail-
able in Kit Form. All
parts assembled ready
fuor wiring, Order
Model CA-12 Kit. Only

$2195

Complete with self contained
batteries and instructions

life even with constant use.

170 550, 1500 valts,

4 D.C.

with self-contained batieries,

SIGNAL GENERATOR

*Frequency Range: 150 Kilo-
put levels. *Mmluiation is ac-
frequency modulation as well ax
Signal Tracer Specifications:
work provides a  fre-

filled with permanent white, insures long-
Seecifications: 6 A.C. VOLTAGE RANGES:
0-15/30/150/400/ 1508 /3000 valis.
6 VOLTAGE RANGES: 0-T%/15/75/
CURRENT RANGES: 0-1%/15/150
Ma_ -1t Amps.
2 ﬂESlSTANEE RANGES: 0 500 Ohms. 0-1
Megubm.
The Madel 770 comes complete s 90
test leads and ali opersting 13
instruetions. NET
The Model 38 — A COMBINATION
Signal Generator Specifications:
cycles to 50 Megacyeles. *The
R.F. Signal Frequency i3 kept
completely constant at al] out-
complished by Grid-hlocking ac-
tion which is equally effective
for alignment of amplitude and
for television receivers. *R.F. ah-
tainable separately or modu-
lated by the Audio Frequency.
t'ses the new Nylvania 1N34 Ger-
manium erysial  DMode which com-
bined wihh a resistanre-capacity net
aueney  range  of 300
cyeles to 50 Megacyeles $2885
The Maodel B8 comes complete with all test leads and opersting NET
instructions. ONLY

209. DEPOSIT REOUIRED ON ALL C.0.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING CO.

DEPT. RC-6, 98 PARK PLACE,
NEW YORK 7, N V.

‘-------------------------------------------------------------------------------.----------N‘

MONEY BACK GUARANTEE — we believe units offered for sale by mail order should be sold
only on a "Money-Back-If-Not-Satisfied" basis, We carefully check the design, calibration and value
of cll items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or
refund. You, the customer, are the sole judge as to value of the item or items you have purchased.

h---------------------------------------------.------------I-I---------.'-----I-------I----“

‘h---—

TUNE., 1949
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2-METER MOBILE RIG

A prize-winner at a recent Long
Beach Associated Radio Amateur meet-
ing, this 2-meter mobile transmitter
was designed and constructed by D. E.
St. John, W6BRC. 1t was deseribed in
Radiogram, a monthly publication of
Scott Radio Supply, Long Beach, Cal-
ifornia.

Its power drain is 100 ma at 300 volts
and 1.6 amperes at 6 volts d.c. One sec-
tion of the 6J6 is a crystal oscillator
and tripler, and the other section is a
straight tripler. This tube is followed
by a 6C4 doubler driving a 6C4 neu-
tralized amplifier on 2 meters. The
amplifier is Heising-modulated by a
6AQ5 working from a carbon micro-
phone,

The amplifier is tuned by a butterfly-
type capacitor having a capacitance of
1.7-3.3 nuf per section. This may be a
Johnson type 160-203 or equivalent.
The amplifier is neutralized by a small
trimmer modified so its maximum capa-
citance is about 2upf. A suitable neu-
tralizing capacitor can be made from a
2-inch piece of 300-ohm ribbon. Small
picces are clipped off until the stage is
neutralized.

The transmitter is designed to be
placed in the trunk compartment and
operated by remote control from the
front of the car. The meter switch, SI,
§2, and the microphone jack are on the
chassis for use while tuning the rig.
Connections for power and remote-
control leads are made to a terminal
strip or socket on the chassis.

The radio-frequency chokes are 1-
megohm resistors wound solid with No,
32 ds.c. wire. RFCI is wound on a t-
watt resistor, and RFC2 and RF(U3 are
on Y%-watt resistors, L1 has 22 turns,
Y inch in diameter and 1Y% inches long,
tapped at 5 turns. L2 has 6 turns %4
inch in diameter, % inch long. L3 has
3 turns, % inch in diameter and spaced
to 3 inch. .4 is a 10-turn, center-tapped
winding, %, inch in diameter and %
inches long. L5 is a 2-turn winding
around the center of L.4. No. I8 wire is
used for L1, L2, and L4; No. 14 for L3

‘Radio-Electronic

Jircuits

DUAL YOLTAGE POWER SUPPLY

On numerous occasions, a high-volt-
age power supply is needed in the shack
or on the workbench at a time when no
suitable high-voltage power transformer
is available. If two replacement power
transformers of the same type are on
hand, these may be connected, as ex-
plained in G-E Ham News, to supply
approximately twice the voltage of one.

Two 676-volt, center-tapped, 200-ma

In most circuits of this type, the high-
voltage output is twice that of the low-
voltage supply. In this case, choke input
was used on the high-voltage supply to
reduce the output to the 500 volts
needed by the designer. The output can
be raised to approximately 600 volts by
using capacitor input to the filter
rather than choke input as shown,

A common bleeder resistor is used for

NIVPL B 5U4-Gg,,;, SR4-GY | 81/200MA |
—_ . T r— -
~ | +500v 6.3v/i0A
g o — 5v/ IS -
saw o 14 o > 6 . i ! 00V | ,.I-f—'l
s T 1 8Ly mB &
17vaC J o 4 | i 9 9y
-,‘5 __ AU ] : ]l Y254
E 676v/200MA 4 1352v/200MA Br/200M4 | <o e
- = 5/3A e FEWALE PWR PLUG
E,. T ¥,
g1 10 6.3v/54 ilo. 15 4 30K
=g T 3,400 |
e Ii - 1 Tdsov - i
= =T * T
Qanuoav i P o L
| o l
[Re
1 TRELAY
@mv.\c | | ITvAC
Lo

power transformers are connected with
their primaries in paratlel and the high-
voltage secondaries in series-aiding. A
5R4-GY is connected so that the total
high voltage is fed to its plates, and a
5U4-G has its plates connected to the
center taps on the high-voltage wind-
ings. The 5R4-GY filament is supplied
by the 5-volt winding on one trans-
former, and the 5U4-G is heated by the
5-volt winding on the other. The 6.3-
volt filament windings are paralleled,
and one side terminated at a pin on
the output plug.

the high- and low-voltage supplies. The
300-volt tap should be made precisely
at 30,000 ohms to prevent overloading
the resistor. It may he advantageous to
use separate bleeders on each supply
because a single resistor may be over-
loaded under some conditions.

The B-supplies are controlled by a
d.p.d.t, 117-volt relay with the nor-
mally open contacts in series to in-
crease the distance between contacts in
the open position. A maximum of 200
ma can be drawn from either supply
when used alone or together.

A NOVEL SWEEP GENERATOR

Sweep generators in most oscillo-
scopes have comparatively low output
which must be fed through the hori-
zontal amplifiers to obtain adequate de-
flection on the C-R tube. This high-

Broadcast Engineer's Jowrnal, was de-
signed to drive the plates of a C-R tube
without going through an amplifier.
The civcuit is shown. If the capacitor
C is shorted, the current through the

and No. 22 for L5. power sweep generator, described in plate and cathode circuits of the 6P5
6J6 25,4 12.9MC 6C4 145.8M¢ 6C4 145.BMC (4 CONNECTORS 6AQS5
N B 2005 5 0005 L0005 |5 0005 17-3.3u4f PER SECTION Loy AWPP OUT TRANS
Lt 0005 E3opwt, | el o 4t , ——-1|TT—| ra— T nzi:.- { B
B i » e 2| | - g L A CARBON MiKE TO
| 5 = T PTE 6 RFCISY 100K 6 ) gl
{0f < 20uuf At M { 3 g s o 3 - SRIOTRANS e
B‘TALC _‘: '\-m‘ r e ] 'r_"- Ly - ! s T
JM - J= = =
e smi 31.3-' = 2k H 2 "p
3= Nppt il "-:: e P 1 [ I306 'n' o
[200 o008 RFC2 Lo [2wstiax 27 RECAY 00g o ]
= e = Looos | .
| | | - TEAT W !0 l
* + - -
T o [ l |
. — { e R ) 5| Cowr R i
2w L SPOT METER "W ¥y L o 0-1MA METER JACK l
— Ll 6J6 6C4 6AQ5

Bill of Materials for 2-Meter Rig

Resistors: |—1 meaohm, K 1—75000 1—51000 I—
24,000, 1—3,300, 2—200 ohms '/ wott; 1—I| megohm,
1—100 000, 1—300, 1—200 ohms | wott: |—I10000, |—
4,300 ohms 2 watts.

Capacitors: 5—500, 2—I150 1—25-qqf 800-volt mica;
1—1.7-3.3 (Johnson 160-203 or equivalent), 1—6, 1—20
1—=30 upf variable; 1—3-30 puf trimmer; 2—I0-p
50-volt electrolytic; I—01.uf 400.volt paper.

Miscellaneous: 2—s.p.s.t., |—s.p.d.t. toggle switch:
|—4-watt universal output tronsformer; |—carbon
microphone.to-grid input transformer; 2—co-oxial
connectors, male ond female: 4—miniature sackets:
I—antenna reloy, sp.d.t. with é.volt d.c, coil: 2—
open-circuit phane jacks; 2—6C4, 1—6J6 tube; |—
4AQ5: I—corbon microphone, single-buttan type;
necessary hardware.
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6.3V 0C/1.5A

_‘J.}.__‘__l_|%3r"‘ R ERR
| L b—a"o—0 | 6.3vDC

1 "’F‘}neu\v
- —ﬂ.&

;zL' ] —4 PL SW
= =6 GND
5 MIKE

1{300vnc

100MA
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Radio-Electronic Circuits

will be approximately 1 ma—limited by
the values of R1 and R2. The voltage
drop in the cathode circuit will be about
25 volts with 350 volts on the plate.
The 884 will not operate because its
plate and cathode are at the same po-
tential.

When the short is removed, C begins
to charge. Since the grid of the GP5 is
tied to the positive side of C, it will be-
come less positive, increasing the plate
current. When the charge on C equals
the drop in the cathode circuit, the grid
and cathode are both 275 volts posi-
tive (zero bias), and the current is
stabilized at 11 ma.

Lo 40 4350V

6P3,004
2 T

TO SYNC SOUACE +—— k4

The 884 plate and 6P5 grid are di-
rectly connected; therefore, the voltage
is the same on both. The bias on the
grid of the 884 can be adjusted so the
tube fires at a plate voltage determined
by the amount of bias. For a linecar
sweep, the bias should be such that the
884 fires at slightly under 275 plate
volts.

Assuming an extinction voltage of
15 volts for the 884 and a 275-volt
nmaximum across RI1-R2, C can be
charged to any valuc between 15 and
slightly less than 275 volts by adjust-
ing the 884 bias. When R3 is a 1%-
megohm variable resistor and C is a
three-section, 420-uuf variable capaci-
tor with its sections in parallel, the
sweep range is variable from about 60
cycles to 100 ke. C and R3 can be
ganged on the same shaft for ease of
control,

The frequency range and amplitude
are affected by the settings of R2 and
the bhias control; therefore, these may
be fitted with lock: or screwdriver
shafts so they cannot be disturbed after
they are adjusted to give the best
linearity at the ends of the sweep. Ri
is selected to limit the 884 plate current
to a safe level. Increasing its value in-
creases the fltyback or retrace time. R1
controls the sweep width.

Be sure to use¢ husky. noninductive
potentiometers for R1. R2. and R3, Use
a clean, high-quality ecapacitor for C
so its power factor will be satisfactorily
ligh.

SOLDERING PASTE HOLDER

Test leads, tools, and coniponents are
often smeared with soldering paste
from an open container on the work
bench. To prevent this from happening,
fasten a needle cup with spring cover
to the bench and put the soldering paste
in it. The lid stays closed and protects
both paste and tools.—Harry Ashby
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United Cuts Prices!!!

CATHODE RAY TUBES

rl— (\Ilmlr $1.6
seale) .98¢ 3 $5.95
SII* L ~New $1.79 JII T—New $4.95
B d—New $2.95
RECEIVING AND SPECIAL TYPES
. BYe . 59¢
..... e 39¢
69¢ 49¢
39¢ .59¢
SY¢ 49¢
39¢ 39¢
39 69¢
69¢ 49¢
59¢ 60¢
23¢ .. 65¢
.49¢ .75¢
59¢ $2.75
1625 3 for $1.00
& POWER TRANSFORMERS. standard Makes 2 Fil.
windings—35 V. oawd .3 V. M Pritidries 115 V. B
Uy,
TN VLOCT. at e Ma Flhesh Mounting—$1,95

a9 Ma Flush Mounting 2,33,

at 110 Ma. Flust and Upright My, -$2.95.

at 150 Ma, Flush and Uprsght Mix,—$3.65.

at 220 Ma Floah and Upright Mz —$4.95.

0] \ AT at 150 M. Universal 25 o ol UFe. 165 1o

210 V. Primary $6.9.

- DU NCERS— Jeffersan 251502

) Ohnis Z—-89¢.
UM l'amn d Nee Herndbeally seaied.

:AIND Obms Do, Sec: 129 and 125 ohms DO —

I'rim: 1250 ohms

\

I'rlm
95c.
-AHhen Frame.
M Ol 1A

oS Tt
125 vl

e FILTER CHOKES-
CLy =35 1L 125 Ma 1500V, Tns. —-98¢.
WV T, -$1.29.

Loy, 1us,

11, 1 )
2.8 1L 1se

L
— I Choke—12 11 600 Ma.—43¢.
THORDARSON SPECIALS
ISOLATION =T-45928. V'ritn: 1100 115 and 120 V.
see: 250 VOT. and 5 Vo 3 N, Shing, We—3 Lhs—

$3.49.

STEP. DDWN =T-48510. I'rim: 115
7 and 7. al .5 .Ambs. \hlru W
PDWER :T 606056 (c . lrlm
Nec. A

230 V. Sec: B
SI -49.
b -,u

2 L
¥

8 VT |
w Ttiae I.lh llm
12 Lbs. New I

Ma,
shpg. \\l

IIII Wall,

\. Ner X
hum T
(‘I\l .95.
. A REAL BUY!!
Audios. and "hakes.
price! Over 45 Lba. for only $3.95! NON'T MISS IT!

10 assorted Fower Transfotmers.
Auy otie may be worth the lot

® CONOENSERS-—-I'obular Brands. Fresh Stocks. New!

# PAPER TUBULAR- 003 Mid. to 1.0 Mfd, 2im to

0 VDL G0 assorted, only $1.39,

OfL FILLED PAPER TUBULAR

L2 Mtd. te Lo Med, 1w V. te 1000 V.o,

srted. only

RN l’.o ‘\ ltl

4 for 95¢.

DISTRIBUTOR AND GENERATOR FILTERS -

Various Iypes and sizes. Nil oil filled. 50 assorted.

only $1.95,

BATHTUBS—OIl filled paper. From @1 Mfil. to 2.0

MEd, S0 V. te 1200 VDo AN new. 50 aasorted,

only $2,35.

e MICAS. Itecelving types. Ruby and Sllver 150 V.t
o V.r, 87 Mmf. to .1 Mtd. 50 assorted $1.45.

e MICAS, Transmining. 00002 Mul. to 01 Mfd. 600
Vo to 3000 VDLW, 10 ascorted $1.29,

® TRIMMERS—\lica. Ceramic amil 1'hennlic. Ningles,
Doubles, Trinles and Quaids. 10 agsorted —935c.

e FILTERS, ROUND CAN TYPES.

L1 Mfd. 2000 VoIt 3 for $1.00.

S MEA 3000 VoD Y or S1.45.

MUL 3000 V.D.C. 3 for $1.98,

A0 as-

*henalic Rhell. Screw Termlnal<.

Mfd 6 ¥ Il ¢, 3 for $1.00.
8 4] 0 V.AC. 1 for $1.45,
T M 3 tor $1.00,
o 2 for $1.39.

4 protg offset,
[T [ N rh
AMtd, Jon V1

&
e . Octal Mtg.
FLAT CAN TYPES. .5

2 for $1.19,

. 5 Mud. 106k ¥ 14, 3 for $1.00.
34 3 Ml 115 VoA
T.o Mfd 1000 V.1 ¢ sSpe
h

0 Ml 100 VoI
Mtd. 600 VD
g1t

btk
=

Fach $2.69.

Tu ~ 10 1306 V. 1y
X M on V' Fach $6, 50
20 N St VD Kach $6.
& CARTRIOGE AND UPRIGM'I TVPES.
AL MGL 1V e ] for 93¢,
\Y L tor 95¢.
. 34 for $1.00.
D.C. 2 for 9Be.
2 for $1.29,
2 tor 93¢
7 for $1.00
¢ "1 3 for $1.00.
10+ 10 \[r.l 150 VDLV, 2 1er 95¢.
G0 MEGL 300 V.0 4 40 Ml 200 V.D.Co o+ 10

M1,
200 Mid. FIT W LR LS
loon MAL 8 V D.C.
3000 M 8 V.D.C.

250 V. l) C. Fach 85¢,

2 for $1.35.
3 for $1.15.
3 for $1.59.

FoI Thiwes. S MEL 150 V. DA 2 Tor 95e.
10 Mrd 10 1A% + 20 Mid. 25 V.Iht. & for $1.55.
4 Ml VALC 200 Mido 100V Do ¥ fer

o Mfd. 3ue V. DAY+ 20

A5 Voo, +
1

200 Mid Voo 20 ML S V.IRC. + 20
N{d. ] for $1.3

dOMGL 300 VLG 15 ML Se0 V.D.CL + 20
MEa 25 Vil r $1.39.

Lober M0 15 Voo 1 for 31115

somn MGL 3V L. 6 tor $1.00.

CERAMICONS- -1.u Miaf. ta loon Mmf. at \.nriuu:
soltake atud tembrerature ratlngs. S pew. 50 ass't
$1.45

PRECISION GANG ANO O/AL ASSEMBLV As

tanatuitier, 3 sections. 17
¢ Mme. Mg T dium
wituction. Tdeal for Signa

e in I
00 Mnf. and
backlash. e

Mmf.
N

tors. or Fie tng_ abbaratus whele high
stalnlily is required. New—$5.95.

$X28-A TUNING CONOENSER ASSEMBLY:

T osections, Ceratniv itsulathn, kxart reblacsoent,
New, 4y a Tew feft! (iet ¥ours Now! Euch  $3,95.
RELAYS AR 13 Ant angeoser Vacuum S iteh
=T 1 ot seltyge 7.0

| LTTTEN Y ips. 1K Ms New
95e.

FM. Coil S

POLARIZED RELAY--W.}
Ol eratio current 3o Mic Releass al 18 \h

A A Conbletels shiielded Vo
tuets adiustahe and accessible S.PODCT New o 81
W.E. TELEGRAPH TYPE =24 V. Addustabhe sLring
tenston ditl eoil <paring 1 Ohne nC T

Mountedd on heasd slate hase with Gt Trann A me
cisian instrument. Shpg. Wi 4% Lbha. Now—382.75.
ALLEN BRADLEY TYPES. =X960- 23§

Cofl, 21 RCT. lon Amp. Silver oonlaets
type. May he wed an 6 oor 12 V.U, by ni
tetixian shring Shhg, Wt —2% Lhs ).\\
SRIA- 2V LG ST Salvioid 30 \mp Nilver

contarts, New- 79¢.

GUARDIAN TYPES =0 ET16—21 V., IM =188 T,
il 5. Nuw. 2 for $1.3
a2 T Anp. luul.nls T LIEN

= iz Vol S0 IGTe 200 A vobitacts
Tinte Delay Type 13-0 New—8$10.19.

VIBRATORS 12 Vv.D.u.

Nyt % for $1.00.

'l B.]M' "oI'pang  affset.

48 Cve. 1 Proong. Non-

Non-3yne. New—3 for

LIP MICROPHONES-
6 otor $1.00,

Carhon Cartridges only. New

HOOKUP WIRE—Assorted shzes aml volors. Faheie.
IPlastic.  Rubbrer and {ilass  Inslation. Solld  aml
Stramded. 50 Foassortinetit—3$2.39.

I.F. FILTER CRYSTAL-
by Aype Phenoliv hslder, 17 x 15
New. 3 for $1.45

WAVE GUEDES—: 11, long with fanie at both ends.
Approx. & CXL combletely siber blated.  Outside
tinished in Hattleship Gray Haruzd ends are sealed,
New with Flange Hidwe, - $3.3!

HAROWARE ASSORYMENT Imnlsls of slandanl
Nuts, Rolts. Washers. ete. 3 Lhs. for $1.29.

SOLOER LUGS—(pper, lirass. Tinned and Natural.
Assorted t¥pes and slzes. 3 Lbs. for $1.29.
ALUMINUM RIVETS -Assurtment of

ated types. 3 Lhs, for $1,29.

CARBON RESISTORS % 1o 2
values. Muostly insulated moulded typre.
AMMETER SHUNT- -Leece-Nevlle =N-21602. 005
ohne woanied o Ashexnns - Rase with  aluinem
moutiting plate. Perforsted inetal shicld 1or personnel
proteetion and air cooling, apable af handling at
Ieast 200 Amhs, New--$1.39,

1005 KA. Mounled in
7 x 2% with lugs,

many sizes

Watt In assoried
10 for $1.95.

JEWEL LITES -Mssortment of ty¥pes, colors  amd
giyles. New. Leco Rulbs. # for $1.00.
SPEAKER CONES -Exart replacetnent for Jensen

type I'M 64 87 speaKer. With soice coil atd tnetal
enforcel Sbider. New. Fach-——6§9¢.

COMPASS LOOP AND CABLE tlienlix MXN I0K

Munual tape with & fi. vable aml ronuectors. Xhpg,
Wt 9 Lhs New

DYNAMOTORS 1i. K .'. DYRIABRL -12 VDU at
64 Amps. fnipat: ) VoD at RGO Ma. Outhut.

Shpg. Wi, iy i, New  $2.95,
PE-94-C, 2x V.U Mor S0t Usedd.in geood
eondition. Xhgpt. W Approt. "hs. $5.95.

BC-603 WESTERN ELECTRIC FM RECEIVER:

Complete with 18 tubes, ef aid 12 or 281V,
wdnimtor. Variahle  Treue Fangwl 20 Moo o
+ M mers o meter band with Mbor adust
menls iSpeeify 12 or 21 V) Shibe

Good eonditlon
Wi o L. 11.95.
BC -604 WESTERN ELECTRIC FM TRANSMIT-
TER- 25 Watl. atutput. 1M, widehanl phase modu
lated. Complere with tits, m-hr atal 12 o1 23V
Inndametor  (Speeity 12 or 2 Giond operating
eomlition shpr W75 by SI7 50.
CRYSTAL KIT FOR BC-604 WESTERN ELECTRIC
FM TRANSMITTER 90 crystal- in mietal cabinet.
tovers all fregiicncies fram _2n Meo to 204 Me. in
10 Keo teps, Shpg, W 7 Lhs. -$12.50
ELECTRONICS PACKAGE. More than 10 Lhs of
assorted elecironic units and parts - S
Quantities are  limited—anler now! Irlu-s dihject
to change without nolice. Mindmum order--$2.00.
257 deposit required  Balance C.0.1. Al orders
shlpped F.O.H. Chicako.

UNITED SURPLUS MATERIALS

314 S. Halsted St.

Chicago 6, III.
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E.M.C. MODEL 30

VACUUM TUBE
Volt-Ohm-Capacity |
METER

$24.95

o DG VOLTS—6 ranges to 1000 volis!
® AC VOLTS—5 ranges to 1000 volts!
e RESISTANCE—6 ranges to 1000
meg-ohms!
o CAPACITY — 4 ranges (,000025
mid to 20 mid)
e ZERO CENTER POSITION
o INCLUDES LEADS
Comnoleted Unit, .. .. ... .$39.50
CAPACITY RANGES and ZERO CENTER POSI-

TION nre features not available in compelitive
VIVM kits.

20,000
ohms-per-volt

VOLOMETER

Pertable M. d:l IHustrated 40.95 $ *

THE ONLY 20,000 ONMS.- PER-YOLT INSTRUMENT THAT GIVES TOU . .
e 6 D,C. Yoit ranges at 20,000 ohms/volt
to 6000 volis
e 6 A.C. VoIt ranges at 10,000 ohms/
volt to 6000 wvolis
® 5 current ranges to 6 amps
® § resistance ranges to 300 megs

Completed Unit (open face)..$29.95
Completed Unit (portable)...$34.95
| |
Gives More
E M c Measurement
Value per Dellar)
ELECTRONIC MEASUREMENT CORP,
423 Broome St., Dept. B:5, New York 13, N. Y.
Write for Free Catalog

EASY TO LEARN CODE

11 15 easy 10 learn or Increase speed
with an InstrucioRrabh Code Teacher,
Atords the quickest and most prace
1ieal method et deseloped. For be-
pInners or advanced ents. Avall-
abile tapes trinm beginner’s alphabet
tu Aspical mesrages on all suhjects. M
Speed range 5w 40 WM. Always{
teady —no URM. E v

ENDORSED BY THOUSANDS! -_;‘f

The Instructograph Code Tearher §@

Mterallv takes the place ot an - »

ill 1ructor #hd enahiles a e ton = -
f ;

nd mnnll-(r.cn<in- wilhi fur.
ther ~istance. wusands of  successfyl operalors have
‘racquired the rcode’’ with the [nsiructoizraph System.
MWie Ledav foF conseneert entak a4 hupthare  elans.

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC, Chicago 40, il

H. F. CATHODE-RAY TUBE

Patent No. 2,454 204

Richard C, Raymond, State College, Pa.
(assigned to the United States of America)

Very high frequencies vannat throngh
moxt useilloscope amplifiers, so it js necessary to
connect them direetly across the deflecting plates,
This limits the amount of deflection and makes
it dillicult to observe low-amplitude waveshapes.
This inventor proposes to build an amplifier inte

Pins

2B+

e
the cathode-ray tube. In this way distributed
capacitanee i+ held to a minimum and much

hizher frequencies ean he vhserval,

A~ ~hawn in the figzure, the deflecting plate
can alse be the anode of the amplifier tuhe. The
resislor in series with the dellector is the plate
load for the amplifier,

TIME INTERVAL MEASURE
Patent No. 2,454,191

Angus A. Macdenald, Catonsville, Md.
[Assigned to Westinghouse Elec. Corp.)

This cireuit indicates voltage az a function of

the time interval between two pulses, E1 and E2.
They may he eaponential and square, resppectivels
and hoth are impressed across the same tube. The
to the plate,

first is wppiied the second to the

control wrid,

voLTS

tot2
Timt —»

Normally the inbe is at eutnff and remuins there
until K1 rizes above itx minimum value and is
apblied simultaneously with E2. For exampley, the
tube cannot conduct in b, but in ¢ enniuction
berins at time ti. At this instant current flows
throurh the eathode resisty and the capacitor ©
charyes. Its voltage continues o rize until time
t2 when pulse Et returns to minimum and blocks
the tube.

If the grid pulse starts earlier or later than t1,
the output voltage will be greater or less, as the
case may he. A voltage imdicator, calibrated
terms of timwe interval, may be conmected aeross

capueibn C,

D.C. AMPLIFIER
Patent No. 2,455,718
Barton L. Weller, Richland, Wash.
[Assigned to the United States of America
as represented by the U.S. Atomic Energy
Camm.)

Random fluctuation in cathode emission is
known as cathode drift. 1t is a scrious problem in
the design of sensitive ampliliers, The figure shows

www americanradiohicstory com
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a sensitive current amplifier
electrometer tube. A GSLT
cathode-drift interference.

The anode of the FP-34 and its space-charce
rrid S ave coupled to trindis A and B, respectively.
The total 63L7 plate enrrent fiows through C. Due
to neeative feedback in this resistor, the gain of
triode A is almost zevo if the erils of A and 13
vary in the sanme phase.

When cathode Jdrift takes place in the clee-
trometer tube, its anode and its space-charge grid
are affected in the <ame way., Therefore the bias
on both ST ®ruds varies in the same dircetion
and there is ho output. If a siznal appears on the
'P-54. only its anade is affeeted. There ean be no
change in triode B in this caxe, and there is no
degeneration due to it Therefore trinde A ampli-
fies the output of the FP-34, This cirenit can
amplify a current as weak as 001 microampere
with little interference due to cathode drift.

using an FP-54
is used to cancel out

6SL7
% | I L o
FP-sa ¥ % &
+
o— iy 1 | ] = outest
é s | H| 90\1:_ l
NPT
3 E+ 4 T
I - i
o — o — LY

HEATING CIRCUIT
Patent No. 2,455,387

Theodore E Sippel, Valley Stream, N, Y.
[Assigned to Bell Tel. Labs. Inc.}

Two thermostats are used in this circuit: one
interrubts the total current, but is operated onty
whi'n power is initially turned on; the other eyeles
continnoisly, but makes and breaks a weak eur-
rent. Therefore bnth units have long life.

Terminaks 2-3 are for filament supply 10 the
thyratron. and 1-2 are for the plate voltage, Both
sunplics are taken without rectifieation from the
fitle¢xvele line.

Ovikinally both thernumtats are closed. When the
wer is switchod on, a.e. flows through heating
element I and thermostat A, Since a.c. causes
maore rapid heating than cquivalent half-wave ree-
tified current, the temierature rises auickly and
st A opens. This puts awe. on the thyratron
pate, B s still elosed, so rectificd current flows
through 8, T, and 3. The latter opens at a pre-
determined temperature, interrupting the cireuit
and cooling the thermostat. At the lower tempern-
ture limit, B eloses again and the evele repeats,

S THYR&TRON

f
R v
Lis

R.F. PRESSING
Patent No. 2, 4492318
Earle C. Pitman, Red Bank, N. J.
and Ervin L. Crandell, Wellesley, Mass.

{ossigned to Compo Shoe Machinery Corp.,
Boston, Mass.}

When an r.f. heater is used for pressing.
dangrer of scorching or bhurning is greatly re-
dneed. I addition, no time is wasted heating

the irom itself, and the heat is aphlied to the
garment immediately. The garment to he ironed
must be slightly damp so that the cleetrostatic
field will generate heat within it. As the elath
dries less heat iz producad,

I'he ironing table has a grounded metal layer
just below its surface, The b, oseillutor is
pluced within the tuble behind safety doors. A

RADIO-ELECTRONICS for
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cable leads power to the iron. Within the base
of the iron are separate parallel metal elements.

Alternate clements are connected together and
to one of the r.f. leads.

INSULATING TOP LAYER = \
GROUNDED METAL LAYER | e 5
TABLE l 1 " |
TOP 3

| TV WIRE STRIPPING!

'. o FLEXTRON

& WIRE STRIPPER

To press a Rarment. it is placed upon the table
Patent Applied for

B

and the iron is moved about on it. A h.f. field is
set up bcetween each element (within the iron})
and the grounded metal plate within the table N
top. To prevent a short, the r.f, output must be

balanced to ground, that is, neither end c¢an be
grounded.

PULSE AMPLIFIER |
Patent No. 2,459,181 |

Milton W, Rosen and Conrad H, Hoeppner,
Washington, D.C.

Pulses are most convenicntly measured by
direct comparison with a standard pulse on a eath-
ode-ray tube. It is preferable to see both pulses
at the same time as at a, where two pulses
appear back to back on opposite sides of the same
base line. In this case Pl takes place at the same
time as P2 but has less amplitude. Both pulses
appear at the same time when they are repro-
duced alternately and rapidly. For example,

they may be passed

. . j’-'-/
| through setarate amoli- Strips 300 ohm lead-in $
e B et The oo safely — quickly = easily. 3

lifiers and the C-R tubc

! N A “must” for every TV
Serviceman’s Kit! Mm& :Eg;‘
DISTRIBUTORS: Write for distributors’ prices and

circulars., SERVICEMEN: If your distributor does
not yet have FLEXTRON Wire Stripper, write to:

+ [

Ky

112-14 N. SEVENTH S5T. PHILA. &, PA.

141

&
PULSEIN ELECTRONIC
b SW

Unfortunately, when an amplifier is blocked
and umblocked, jts plate voltage rises and falis
abruptly. This d.c. change affects the pattern by
changing the position of the base lincs so that
the pulses no lonfer appear back to back.

To overcome this difficulty, a 6SA7 or similar
tube is used in circuit b. Its plate is tapped on
the Power subply at a point lower than the
suppressor grid so that the plate emits second-
ary electrons. The control-grid bias is set at
point K.

The graph ¢ shows the tube characteristic. Due
to secondary emission, a negative-conduetanece
perivd is followed by one which is poesitive. With

the tube unblocked, the control grid bias is set nom

to point Eg2, where Ip 0. Of course, the plate 3 Modﬂ“ s‘mgﬁ‘ pro! £ s"'s‘.s tells HOW — in
current is also zero when the tube is blocked by o | 1 and odi ple asn gimple, direct longuage.
the multivibrator. e nt to P "

It is evident (from e¢) that the plate voltage i eaquiP™® nt Hew Stk wdition now off the press,
is the same whether the tube is blocked or un- F=i wersal = av 100 poges of valushle informetion,
blocked. Therefore, no change in potential is 5
transmitted to the plates of the C-R tube. and | 5] g  Avoiloble from ol leeding rodis ports ond
the base line remains constant. The pulses ap- | Fi=id et 5 a or diretily from factory
pear on either side of this vertical line, Further- i |l only A0 per copy
more, the positive-transconductance Dportion is N .
linle:r for faithful amplification of the pulse sig- ¥ . Horace Marding Blvd., Elmburit &, M. ¥
nals.

JUNE, 1949
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WHERE TO BUY IT . ..

WHOLESALE RADIO

of Baltimore

Easy To Assemble! Tech-Master's
New 630 TK. 10” TELEVISION KIT

CIRCUIT DESIGN
OF FAMOUS 630T.S.

5159

Complete E
Less picture tube & cab. (

La- item for 1l uerienued amateu

AL mayor vompone T ketx and terminals

mounted. B ol ner  complel wived aml

aligned  Simplitled instinction o cale whtoral
cma i [T WY il Tuded

Adds Sunerh F .M, to Any Reg. A.M. Set
MEISSNER Model 8C

FM TUNER
Itunke LS

i I oW it
2l from 50 qa 135,000
CEN ey I q

wi .
AMFAL 1
€l

11538.33
Harrison PUIITABIEWIRERECI]R[]ER

Phono
Combination

GET TOP T.V.—F.M. RECEPTION with
HI-LO ARRAY “Ranger”

ANTENNA
"\I'_h ‘n‘ri- ‘u‘l" |---‘l l IIL'nI.

200 me AL TV cha
I~ and FAL DB Guin

t a Kl

Complete JSB "5 I |‘v. h:h;' :”‘ I;| oh

with 5 ft, »
Mast and tedd with ceparate trans
Maonnting L (F Ind

Bracket ] I-1a I\‘ 1 bl {1 man

300 OHM TWIN LEAD
$12.75— 1000 ft.

>

$1.95—100 ft.

G. E. HIGH FIDELITY
1201 P.M. SPEAKER

For Custom Installation
De¢luxe 127 Alnico V 14.5 oz.
8 Ohm VC tmp.
25 WATTS 51 7 70 ."
50—13.000 Cycles

CHECK THESE LOW PRICES
Quality Gudeman, Tubular
HICH

VOLTAGE CONDENSERS

L FOR TELEVISION
0005 mfd. 6000 V. $ 19
.00l mfd, 6000 V, A9
005  mfd, 6000 V. 23
.03 mid. &000 V. .35
o — .05 mfd. 6000 V. .39
i .0305 mfd. 7500 v. .39
‘T 001 mfd. 10.000 V. .49

WRITE DEPT. QR 78 TODAY FOR OUR
FREE MONTHLY “FYI" BULLETIN
Phone MUIlberry 2134

HOLESALE
RADIO PARTS CO., Inc,

W, Baltimore 5%,

MD.

311

BALTIMORE 1,

Try This One

TIE-DOWNS FOR TONE ARMS

Most service technicians have their
pet ways of anchoring a pickup arm
to a record ehanger so it will not bounce
around and damage the necdle or upset
delicate adjustments while the instiru-
ment is being carried to or from the
service shop.

My pet method is to punch 14-inch
holes through the opposite sides of a
tube earton. The carton iz placed over
the pickup and lowered over the centor
post of the changer until the post pro-
jects through the carton as shown in
the photograph. The carton insert or
facial tissue can be used to stuff the
carton where necessary.

JoLLy M. WILSON.
Little Rock, Ark.

CABINET REPAIRS

Small seratches on radio cabinets are
easily covered with any of the scratch
removers on the market, but a deep
scratch or dig is a real problem. Com-
mereial scrateh vemovers simply stain
the Haw. often leaving a very notice-
able scar in the finish.

An undetectable repair can be made
with stick shellac in a few minutes and
without the need of any great skill.
Seleet a stick of shellac whieh matches
the finish. Hold it an ineh or so above
the scrateh and touch it with the tip of
a hot soldering iron. Melt off enough
shellae to cover the scrateh completely,
Hold the iren over the repair just close
enough to make the shellac melt and
run. Be careful not to let the iron
touch cither the shellac or the cabinet,
nor blister the good finish around the
repair.

Allow a few sceconds for the shellac
to harden. With a sharp knife blade
held parallel te the surface chip off the
top of the new shellac until it is nearly
flush. Press it down to a smooth fini-h
with very fine sandpaper dipped in oil.
Linseed oil or light machine oil will do.
It i~ important to scrape the shellac
nearly flush before sanding other-
wise a lump will be left. Too much
sanding will vemove finish adjacent to
the repair.

Kits of stick shellac in several colors
and shades may bhe purchased from
most radio parts jobbers.

WiLLiamM H. CARR,
Saco, Maine
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SPECIAL!

WESTINGHOUSE TRANSMITTER BC.122
Freq. range 325 to YO0 KU: in portable held
case: 3 meters nlus excellont parts (1ess tubes)
—An Excrllent Buy—HBHAND NEW—37.95 ea,
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specibed. 2005 Deposit uqnmu on all orders. M
mom  order accépted—%$5.00. California and (1l
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ARROW SALES, INC., Dept. R

MAIN OFFICE:
1712-14 S, Michigan Ave., Chicage 5, lllinois
NORTH SIDE BRANCH:

1802 N, Humboldt Blvd., Chicago 47, Iil.
WEST COAST BRANCH:

1260 S, Alvarado, Los Angeles. Calif,
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MR. SERVICEMAN:

This is forYOU

CREl Presents Just the
Course You Need and
Want to Safeguard Your
Future-Earn More Money

Television and FM S’ervicing

Practical On-the-Job Training Program for the
Better Serviceman Who Wants Greater Earn-
ings and Security In This Expanding Field

THIS basic CREI Servicing Course paves the way to
greater earnings for you. Since 1927 thousands of
professional radiomen have enrolled for our home study
courses in Practical Radio Engineering. Now, CREI
supplies the answer to the need for a Practical Servicing
Course. You do not have to be. or want to be, an
engineer to benefit from this course. It is written for
you—the average good serviceman! It’s not too ele-
mentary for the experienced. It’s not *“over the head”
of those who have limited experience—if they have real
ambition and natural ability.

CREl developed this course at the request of several
large industrial organizations. The urgent need for
capable. trained <ervicemen is one of the big problems
of the industry. llundreds of thousands of Television
Receivers will be marketed in 1949. By 1953—just

Radio Service Division of

CAPITOL RADIO
ENGINEERING INSTITUTE

An Accredited Technical Institute
Dept.156-A,16th & Park Rd., N. W., Wash. 10, D. C,
Branch Offices: New York {7) 170 Broadway * San Francisco (2) 760 Market $t,
JUNE, 1949

4 years—it is estimated that there will be 12 million TV
sets in use. With Television comes FM receivers and
circuits. This new field demands a tremendous increase
in the number of properly trained television and FM

technicians to install and service this equipment.
CRElI EQUIPS YOU TO INSTALL AND SERVICE
ALL TYPES OF TELEVISION AND FM RECEIVERS

Now . . . with the help of
this new CREI streamlined
Service course you can move
ahead to unlimited oppor-
tunities in your chosen field.
CREl has again taken the
lead by offering a course so
entirely new that for the first
time in our twenty-two year
history we can offer a down-
to-earth course of training
for servicemen. In offering
this course at a popular price,
CREl is enabling thousands

of the *top third” now en-
gaged in service work to
enter the ultimate profitable
field of television and FM
installation and service.
This can be your big year!
Don't waste another day.
CRELI has the answer 1o your
future security in this new
servicing course. Write today
for complete information.
The cost is popular. The
terms are easy. The infor-
mation is free. Write today.

VETERANS! CREl TRAINING IS G. 1. APPROVED
For most Veterans July 25, 1951 is the deadline—Act now!

CAPITOL RADIO ENGINEERING INSTITUTE
16th & Park Road, N. W., Dept. 158.a, Washington 10, D. ©,

] 1 AM EXTITLED TO TRAINING UNDER 6. L. BILL

.
¢ Gentlemen:

o Please send me complete details of your new home study course
8 in Television and FM Servicing. I am attaching a brief resume
= of my experience, education and Dresent position.

[]

E NAME. —

¢ STREET . S
]

: cITy ZONE .. _STATE.

[]

.
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SENSATIONAL SUMMER SALE!
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Dept. J, 73 West Broadway
New York 7, N. Y. Tel. BEekman 3-649B

i
I eapresy el AMI prires P O.B. New
:

World-Wide

Station List
By ELMER R. FULLER

T LONG last, we are back again
with a little dope on the
shortwave activities. Remem-
ber our yearly warning; all

schedules are given in Eastern Stand-
ard Time, even though you may be on
Daylight Saving Time. Do not be sur-
prised if you find the given times off an
hour as some stations change their
schedules to conform to summer time,
though others do not. It is confusing
either way, but we will stick to stand-
ard time, like the majority of interna-
tional stations.

Paris is reported to be using 11.700
and 9.550 me from 1945 to 2000 and
from 2100 te 2145 with excellent recep-
tion on the east coast of the United
States. These scem to be the two best
frequencies in use at the present time.

We received a very nice QSL card
recently from CTp83 in Braga, Por-
tugal, with Manuel A. de Mesquita as
the chief operator. This ham is on
either ten or twenty fone, and perhaps
both. We wish to welcome him as one of
our new readers, and if any wish to
write to him, I am sure that he would
like to hear from other amateurs and
shortwave listeners, His address is
Avenue Central, 108, Braga, Portugal.
We would like to hear from other over-
seas hams and shortwave listeners who
read our magazine,

Several requests have been received
in the past for information concerning
the Hungarian stations. At the present
time, no Hungarian shortwave stations
are operating. Hungary has but six sta-
tions, and they are all operating in the
standard broadcast band.

Our only source of information is di-
rectly from the stations, and reports
from our listeners. From this you can
see that our listeners’ letters are very
important to this department, and we
would like to receive more of them. Let
us know what you are hearing, and
what you would like to see in this sec-
tion of the magazine. Our aim is to be
of service to you. Send the dope to us.
and we will pass it on to our other read-
ers. Let's be of service to ourselves by
being of service to cach other.

“req. Station Location and Schedule
9.590 YUO5 DELHI. INDIA GREN Lo Llou; 111%
12

9.630 ROME. ITALY. Ling to 170m; 1715

9.600 GRY LONDDN ENGLAND; 'm tu nlun;
L1 ta 1600 8y 5

9.610 ZRL ETOWN. SOUTH AFRICA
A3 Lo D000 1N b JO50

9.610 2YC8 RIO DE JANEIRO, BRAZIL: 150
1]

9.610 VLCE SHE ARTON. AUSTRALIA; 10m)
[ N RS T T

9.610 TIPG SAN JnSE COSTA RICA: 07un 1o

0.620 CXA& MONTEVIDEO. URUGUAY: 1754

9.620 GWO LONDON ENGLAND im T 2

9.620 MOSCOW, o 11

9.630 CKLO MONTREAL CANADA ll Mo to
I

9.640 GVZ LONDON ENGLAND. 01'!0 T Ao

8.670 TGWA

9.670 WNRX

1400 ; a3

9,680 XEQQ MEXICO ciTY, MEXICO lmm 10|

LUITE Y
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World-Wide Station List

Frea. Station Location and Schedule
9,680 EQC TEHERAN. IRAN; 1200 tu 1130
9.680 LRAI BUENOS AIRES. ARGENTINA:
08U to 2200
9.700 FORT DE FRANCE. MARTIN.
710 M(ngg(E);l”:lil"sms l;l and lﬂll‘;
5 . U.S.8.R. 00 to V730
9.720 PRL? RI0O DE JANEIRO, BRAZIL; 0430
to 0600; 1115 to 14450 1500 10 2100
9.730 CSwW? LISBON. PORTUGAL: Ll to 2000
9740 OTC LEOPOLDVILLE. BELGIAN CON.
0: 1534 10 1645 1700 to 2304
9.670 TGWA GUATEMALA CI GUATE.
MALA; 1230 to 2
9.770 0TC2 LEOPOLDVILLE., BELGIAN
CONGO: 21 tn 231
$5°20 GRH LONDON. ENGLA 1830 tn 2300
9.830 CoOBL HAVANA. CUBA; 0715 to 0043
9.840 LENINGRAD, U.S.S5.R.: 13800 to
1400
9.900 ZT) JOHANNESBURG. SOUTH
AFRICA; 0315 to 0V15: 0400 to
1110
9.960 MCIB QUITO, ECUADOR: 2230 to 2400,
except Mon.; Mon., 2300 to 0300:
0800 to 21350
10.000 XGOL FOOCHOW, CHINA: 0100 _to 1000
10.220 PSH RIO 1IJE JANEIRO, BRAZIL; 1700
to 1800
10.730 VQ7LO NAIROB). KENYA: 0500 to 0800;
30 o 0013 0945 to 1100
10.760 S0B2 STOCKHOLM, SWEOEN: 1000 to
1055; 1230 to 1330: 2000 to 2100
11.040 CSWS LISBON, PORTUGAL: 1230 to
15301 1500 to 1800
11.090 PON‘]’A DEL GADA, AZORES; 1500
to 1600
11,630 MOSCOwW,. U.S.S.R.: 1930 to 0300:
0600 to 0RDH; NK30 to 1300
11.650 XTPA CANTON. CHINA: 0400 to 0830;
2200 ta 0030
11690 XORA SHANGHAL, CHINA; 0500 ta LO0OD
11.690 TABRIZ, IRAN: 0500 to 0700
11,700 HPSA PAN%NA CITY, PANAMA: 0700
19 2300
11.700 GVYW LONDON. ENGLAND: 2300 to 0030
11.700 SBp STOCKHOLM. SWEDEN: 0140 1o
0220; NEM to 0650; 2000 to 2100;
Nun.. 0215 to 1100
11.710  FHE3 DAKAR, FRENCH WEST
AFRICA: 1330 to 1700
1,710 VLG3 MELEDUHNE. AUSTRALIA: 0243
tn 0343
1,710 HEIS BERNE. SWITZERLAND: \Mon..
Tues.. Thures.. Frl.. 0215 to 9330
11.720 KIEV, U.8.8S.R.: 0700 to BRIS
11.720 PRLS RID OQE JANEIRO, BRAZIL: 0313
tn 0400
11.L720 CKRX WI‘I’COP;IPEG. CANADA: 1000 to
M
11.720 OTC LEOPOLDVILLE. BELGIAN
CONGO: 0330 to 0730
15.730 SINGAPORE, MALAYA: 0325 to
1200
11.740 COCY HAVANA. CUBA: 0530 1o 2330
11.740 CENI74 SANTIAGO, CHILE: 1500 to 2400
11.740 HV) VATICAN CITY: 0013 to 0025: 0830
to 090G 1100 to 1145
11.750 GSD LONDON. ENGLAND: 2000 to
0300; 1215 to 1345
11.760 VLAB MEL?‘QURNE. AUSTRALIA; 1700
to 1630
11,7680 HPSG PANAMA CiTY, PANAMA: 0630
1o_2uxd
11.780 MOSCOW, U.S.8.R.: 0800 to 1000;

JUNE,

2000 10 213 200 to 01K

Sugoested by J. F. hunnett, Vancourer, B.C., Canada
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CONTEST DETAILS

1. Al entries must be original circuits.

2, All entrles become the property of Federal Telephdne
and Radio Corporation.

3. Federal snginsers will judge entries on basis of novel
and iseful applications and seleet winning cireuits.

4, Five winners will be selected fram the entries received
during eaeh month of the contest. A grand prize will be

te the tanding entry of the eontest,

5. All entries for this month’s judoing must be received
by June 30, Next month's entries must be received by
July 31. Contest closes July 31,

8. Winners wili be announced.

FIVE MONTHLY PRIZES

The five monthly winners will each re-
ceive, FREE, o Federol FTIR-1342.AS
Selenium Rectifier Powar Supply-
Bottery Charger, This compoct unit,
with its é-volt, 6-ompere DC ovtput,
hos mony uses in home ond shop, It
comes aquipped with o hondy
under-dash mounting socket for
bile bottery chorging

MAIL YOUR ENTRY TO: MINIATURE RECTIFIER CONTEST

Federal Telephone and Radio Corporation

SELENIUM INTELIN DIV. - 900 PASSAIC AVENUE - EAST NEWARK, NEW JERSEY

ARE YOU RECTIFIER-WISE?
WIN A VALUABLE PRIZE

With your Circuit Designs Using Federal’s
Miniature Selenium Rectifiers

Here is your opportunity to convert your circuit
ingenuity into o useful ond voluable prize. Federol,
the originotor of the Mini Sel Rectifier, is
interested in your ideos on the use of this revalutionory
circuit element,

A multitude of circuits hove been built around the out-
stonding charocteristics of Federal's complets line of
Minioture Selenium Rectifiers—oudio omplifiers, home
rodios, televisi r s, 'hom' tr i , F
adopters, phonagraph amplifiers and many other
elactricol ond electronic circvits. They oll copitalize
on the long lifs, high current copacity, instantonecus
starting ond grect efficiency of these rectifiers. This
compoct, lightweight television power supply is
typical.

These ore but o few applications. The uses of these
Minicture Rectifiers ore almost unlimited. Get your
idec down on paper and send it in taday. It may be
@ prize winner]

AND A GRAND PRIZE

The grond prize, o Federol FTR-
3244-85 Radia Service Power Sup-

ply, is invaluoble o3 o source of .":
heovy duty, filtlered DC pawer. It “
&-volt, 10-ompere DC ovtput will tm e—

handle auts rodioc testing ond mony
ather test ond permonent power
requirements, List price $74.50,

£} TELEMIKE

1"icks up telephone conversation on both ends of the
tine for transmlssion to any type recorder or for group
loud speaker llstening. No electrical connection with
telephone, Model "R 1% round 2 h” thiek . . .
frice $15.00. Model “'F* 1%4" x 4%" x %7 thick . . .
Price $20.00
MILES REPRODUCER CO., INC.
812 Broadway New York 3, Dept. RCE

TELEVISION RECEIVER—$1.00

Complete instructions for bullding your own television
teceiver. 16 pages—117x17" of pictures. pictorlal dia-
#rams, rlarified schetuatics. 17°x227 complete sciematic
diagram & chaseis layout. Also booklet of alignment
Instructions. voltage & CPealstance tables and trouble-
shooting hints.—Al! for $1.00,

CERTIFIED TELEVISION LABORATORIES
Dept. C. 5507-13th Ave,, Brooklyn 19. N, Y.

YOU CAN PUT

IN THE QUAM BASKET!

In spite of the old adage, you'll

ALL YOUR EGGS

been manufacturing quality

find it pays to specify Quam
Adjust-A-Cone Speakers for
all your replacement jobs.

The Quom Line is complete,
there’'s o speaker for every
standard receiver. Quam
Speakers are listed in the
Radio Industry Red Book for
your convenience.

Quam Speakers are built by a
reliable orgonization that has

speakers for over a quarter
century.

Customer Good Will is impor-
tant in your business—you can
be sure of building it when
you install Quam Speakers.
Their fine performance and
trouble-free service reflect to
your credit!

It pays to replace with Quam!

SPEAKERS ___._._.

A OUAM-NICHOL.S Co. L. E
MAIL THIS COUPON : 521 E. 33rd Place, Chicago, lllineis :
FOR FREE CATALOG 1 Please send QUAM Cataleg 1
: Naome_— I :
: Addresi :
: City. - - State E

www americanradiohistorvy com
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For GREATER Earnings

This fast-growing science of RADIO, TELEVISION, RADAR
and ELECTRONICS, offers tremendous opportunities, and in no industry is
RADIO-ELECTRONICS more important than in aviation. A skilled technician
who &nows the modern application of electronic devices, as used in the aircraft
industry, is always in demand . . . not only in aviation, but in many other
industries. Many large organizations call on Spartan regularly for graduates.

‘../'

/o
L

Often, students are hired months before graduation.

Dou't confuse the RADIO-ELECTRONICS course offered by ]I
SPARTAN 1with other courses, offered anywhere! As a graduate from this /
famous school you will know the application to industrial control devices;
to the search for petroleum; and the important uses of radar, television

and other electronic equipment.

SPARTAN offers two complete and thorough courses.
You will work on the most modern and complete equipment. You will
You may join the SPARTAN "Ham"™ Club. Either /

build equipment.

course prepares you for Federal Communication Commission license |
tests — first class radio telephone, second class radio telegraph, or class |/
“B" radio amateur.

PPROVED-Wrira TODAY F

the
treamlined

MODEL 3224

TUBE TESTER

$37.95

A tube tester downrcht casy to operate. This Is one
of the lowesl piiced tube texters anywhefe, et QU per-
nilts accurare cliecking of the widest varicty of old or new
tnes—ediipped with the hew  ~pb-mbnlature tube sovket.

CHECK THESE FEATURES

® This lube tester has provisions for ehecking individ-
ual sections of multl-purpese tubes as well as minia.
ture and subminiature receiving tubes.

® Closer tclerances are easily oblained due te sPecial
Alnleco A.C. mcter and cextremely low test cireust
valtage drop.

® Convenient ja-k Is provided for head-phone mojse test
to check noisy swinging. or high resistance internal
tube connections.

® Neon lamp for rapid short and lcakage tests between
elements.

® Ccmpact, sturdy eonstruetion

Priced of only

O Olmlnes on 100-130 volt, 50/60 eyele A.C. Power
supply
Open-face in new hammertone ur!y finish steed ubln-t
with l!ovln panel. Size 54" 12 3/16° 8"
Weight: bs.
Send for Builetin No. 6C |
BUY IT AT YOUR LOCAL DEALER |

RADIO CITY PRODUCTS CO., INC.

-

152 West 25th §r Mew Tork 1, H. Y.

1

I NAME-

i

; ADDRESS -

: CITY STATE
Dept. RE-49

SPARTAN'S 2! years of teaching civilian and
army personnel is your assurance of receiving the
best possible training in the least possible time.
You'll uot need MORE than Spartan training — you

cannot afford to take LESS.

I ;‘/ SPAHTAN

: SCHOOL OF RADIO AND ELECTRONICS

1 ———

I SCHOOL of AERGNADTICS COLLEGE of ENSINEERING
l MAXWELL W. BALFOUR, DIRECTOR ADDRESS DEPT. RE 89

"TULSA, OKLAHOMA

Station Location and Schedule Freq. Statien Location and Schedule
VIENNA, AUSTRIA: 2345 1 16,230 VLGS MELBOURNE, AUSTHALIA. 2330
1405 [ 11 E ullm 0 2204
ON., INDO-CHINA; 300 10 L0 say, un,
543: 0840 o 0410 1330 10 2000 15.230 M w. U. R_; 0745 to 0
GSN LONDON. ENGLAND: 1100 (o 0500 JER]] m 193 00 1o 2180 2:00
1230 ta Liv0 ; 030 to 024
MOSCOwW, u.S, . 2don to 0800 15250 KRHO HONOLULU HAWAILL: Clinese-
0730 tu [ 5 1100 10 1600 "hiliphiny heam, 0400 10 1005
CXAI19 MONT, VIDEO, URUGUAY: 0600 15.260 GSI LOlNlDl.'IN ENGLA D: 0100 to 0300:
to 22 615 to 1835
CONSTANTINE. ALGERIA: 013n 15.270 SINGAPOHE. MALAYA: 0330 to
te Gdli: 0630 (o W0l3: 1313 1o
1400 1430 10 1700 15.290 vuDN DELHI IND1A; 2215 10 0030: 0125
vLC? SHEPPARTON AUSTRALIA: 2330 t 0130 ; 0200 m 0400 ; 0500 tu 4T
to 645 ; 1510 10 1615 15.300 GWR LONDON. ENGLAWND: 1200 to 1313
PARIS, FRANCE: 1330 to 1700 15.300 SINGAPORE. MALAYAS 0330 to
HERS BERNE, SWITZERLAND: Ji3u0 1o
40 i5.310 GSP LONDON ENGLAND 1015 to 1315
MUNICH | MUNICH. GERMANY; KEuropean LH5 to
beam. 1101+ te 1700 15.310 vLC4 SHEPPARTON AUSTRALIA: 0215
OBC W. U.S.S.R.: 1820 to 1930 ta U845 0335 to 0730 080V 1o 1043
20 43 15310 HERS BERNE, SWITZERLAND: 1545 to
LRR HOSAHIO. AHGENTINA: 0400 to 1630, ltif;)sm 1715 13830 to 2000
200 to 2230
MANILA, PHILIPPINES; far Fasmt 15.320 MOSCDW, U.S.S.R.; 2200 1o 23 ;
beam. 1400 to 1003 0 to 05002 1530 1o UR00: 0830
XGoy CHUNGKING, CHINA; 0400 to to 11uo
UAS0: 0T to UB30: 0845 te 1015 15.230 0Q2RC LEOPOLDVILLE, BELGIAN
CXAID MONTEVIDEO. URUGUAY: I¥ia CONGO; 1200 10 130
o 2115 15.330 MANILA. PHILIPPINES. Indian-
HEK4 BEANE, SWITZERLAND: 16845 to Pakistan beam. 0230 to 0345
1715 excent Sat. 15.340 MOSCOW. U.S.S.R.; 2200 to 0800:
11,9720 F2i BRAZZAVILLE, FRENCH, EQUA- 1000 o 1100
TORIAL AFRICA: onon 1y 0230 15.350 PAKIS, quc: 0700 to 0990:
0415 10 DB it to Indo; 11oo l.uu 10 15152 1915 to 2015: 2030
12,000 CENISD SAN IAGn CHILE: 100 ta 0300 15.350 LUXEMBOURG 1H500 10 0800
o 2300 15.450 GRD D E GLAND: 0100 to
12.090 GRF N, ENGLAND : 200 10 1615:
1700 ta 2030 15.590 F2zi BRAZIAVILLE FRENCH EQUA-
12210 VIENNA. AUSTRIA: 2343 to 10D TORIAL AFRICA: 0415 to UXD):
12.260 TF) REYKJAVIK. IJCELAND: Sun. 0030 _ta 130
09 Lo 0130 16.670 CNR3 RABAT, FRENCH MOROCCO: 0715
12.440 HC)B U CUADOR: 1100 1o 2230: oz
30 to 2 17.440 HV) VATICAN CITY: 0715 o 08
15110 GWG GLAND 040 10 17.530 F2ZI) BRAZZAVILLE. FRENCH EQUA-
1600 1RO 10 1930 TORIAL _AFRICA: D000 to 0130:
15.110 HCJB auiITo, ECUADOR. 0500 to 1200; 0413 to 07432 1100 10 1700
1430 to 223 17.700 GVP LONDON. ENGLAND: 0600 1o 090D :
15,120 HV) VATICAN CITY 0830 1o 0930; 1100 1700 (o 1200
17.710 GRA LONDON, ENGLAND 0045 to 0400
15.020 ROME ITALY 1715 to 2015 0800 o 0815 0015 to lll
15.140 GSF LONDON. ENGLAND : 0600 to 0715 17.730 GVaQ LONDON. ENGLAND: 0830 to 0900:
an1s o 1013; 1030 to 1200; 1300 1700 (o l:uul 2345 o 0030
to 1600: 1615 to 2015 2300 10 0100 17.760 PARIS, FRANCE: 0700 to 0900:
15.150 SBT STOCKHOLM. SWEDEN: 0145 o 1100 to 1230
0645; 1006 to 1100: 1230 to 1330: 17.770 OTC LEOPOLDVILLE, BELGtAN
2000 10 2100 CONBO. 0300 to 0930: 1130 to
15.170 TGWA GUATEMALA CITY, GUATE. (£ B
6so ONDON. ENGUAND: 2300 to 1600; 70 SEAC °°1L|°>“ BO{ugq | ot 00 to 0730:
3 L N + 2300 to H 0 to 1200
R 1615 to 2013 17.790 GS8G LONOON. ENGLAND 0345 to 0715.
15.190 CKCX MONTREAL., CANADA: 0845 to 0830 1o 1030 1100 10 1145
1101 1820 to 1935 17.800 KRHO HDNOLULU, HAWAII: Chinese-
15.190 TAQ ANKARA, TURKEY: 0000 to 0200; Phliippine beam. 0230 to 0345 (off

04153 to 0730

www americanradiohistorv com
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Miscellany
Freq. Station Location and Schedule
17.800 OIX5 LAHTl FINLAND: ol 2ut
17.610 GSV LONDON ENGLAN:U T T 0
17.820 CKNC MONTREAL CANADA 50
17.820 SEAC cowman cEYLON Vil
17.830 YUDIO DELHI. INDIA; Il " 1
18.020 GRQ LONDDN znm.nuu win o
BB L3NS S s

I

31350 6s) LONDON E#gt:#&‘.m )
21.550 GST I.ONOON ENGLAND: tlah to 0
21.640 GRZ LONDUN 'ENGLAND " I
21.750 GVT LONDDN VENGI.ANnD [ )
26.100 GSK LONDON R iy 120

ELECTRONIC LITERATURE

Any or all of these catalags. bulletins,
and periodicals are available to you if you
write to us on your letterhead (do not wse
posfcards) ond request them by number.
It is necessary to send only the number of
item you want, We will forword the request
to the manufacturers, who in turn will send
the literature directly to you. This offer void
after six months.

JN-I—TY-FM ANTENNA FOLDER

An cight-page folder describes FM
and TV antennas and antenna acces-
sories made by American Phenolic Cor-
poration. The folder also includes a
short technical article on the charac-
teristies of some of the antennax made
by the firm. Comparison curves and
radiation patterns of the various an-
tennas are included.—Gratis

JN.2—RESISTOR DATA BOOKLET

An cight-page catalog and data book
gives complete technical specifications
and prices on High Stability Carbon

Resistors  and  Pyromatie  Resistors
made by Welwyn Electronic Compo-
nents. Inc. Information includes tem-

tem Herature  coefficient.
and reactive ef-

perature  rise.
Johnson naise factor,
fects.——iratis

JNLI—TECHNIFAX C'\TALOG

A small folder Jists and reviews the
contents of 59 teel nical hulletins pub-
lished by Technifax Service, The bul-
leting come under the headings of
“Ljectrical Design and Construction,”
“Electroplating, Soldering-Brazing-
Welding,” “lHome Improvements”
“Metal Casting-Heat Treating,” “Plas-
ties-Casting of Novelties Decorative
Arts,” and “Specialty Sales Produets
and Business Oppcrtunities,” with sev-
eral bulletins under ecach heading.
Gratis

IJN-4—MAGNET CATALOG

The Chemical Department of General
Electric Company issues a 28-page il-
lustrated catalog describing a variety of
cast and sintered Alnico magnets as
well as special magnetic alloys stocked
by the company. Photographs and pull-
curves are provided on a large number
of the stock items, and completely de-
tailed drawings of all stock patterns
are included.—Gratis  to  interested
purties

JN.5—HYTRON REFERENCE GUIDE
The new third addition of Hytron
Reference Guide for Miniature Elec-

JUNE, 1949

OZ4’s

(No Limit)
Fresh RK and RCA.

Standard commercial
grade, not JAN's.

BUY 12 58:

get Viree gacy

EGG CRATE OF 100 $4Q0

a3

at RADIO SUPPLY

R.S.E. 3 inch
TELEVISION SCOPE

Features:
WIDE BAND VER-
TICAL RESPONSE

FLAT TO 750kc
DOWN 3db
AT Imec
VOLTAGE GAIN
OF 20 AT 5mc

AR-3

VIBRATORS

MALLORY universal standard

4 prong, non-syn- 5129

chronous. Can size
" % 3"
1%7 2 3047, EACH

BUY 12 get 1 free

isslc(;) OCRATE $10900 "'?l!l,!?-

AERIALS (2o

3 section

_I"- B
f Hl‘-,

63" 1op <cowl, vniversal !
mount, 48" lead. Former s 2 4] _,-'I f
list $6.7 5, £ AEH ."I /

f

BUY 10 get 1 free | ~!

$215°0 per 100 '

The R.S.E., AR-3 Scope has been built by
Ross Armstrong to our rigid specifications, it's
a complete unit that embodies standard hori-

zontal amplifier ond sweep circuits with

normal sensitivity.

It's different because of the extreme vertical
amplifier response. Check the featured
specifications against others. For TV use wide
band response if necessary.

The case is 8" high x 5”7 wide x 14" long,
attroctively finished in "hammered” opal-
escent blue enamel. Operates on

standard 110 volis—60 cycles PRICE
40 wotts. Tubes, 3BPI—6AC7 s 95
— 65J7 —6X5—5Y3—884. In- 49_
structions included. Complete
specifications upon request. Satis-  F. O. B.
faction or your money back. DETROIT

PUSHBACK

GENERATOR CONDENSERS

By one of the big 3

Ve 5¢

EACH

5 mfd 200
VDC, 6 lead

BUY 12 get ane free  $12.00 per 100

WIRE

BELOW MILL PRICES!

2,000,000 feet—tinned copper—all Ist class,
double cotton serve, waxed finish.

Available solid or stranded

22 gauge (6 colors) per 1000 $3.98
20 gauge (6 colors) per 1000 $4.98

ORDER INSTRUCTIONS. -

Minimum order — $2.00. 25% deposit
with order required for oll C.O.D. ship
ments. Be sure 1o include sufficient post
age—excess will be refunded. Orders
received without postage will be
shipped express collect. All  prices
F.O.B. Detroit.

DON'T WAIT—ORDER TODAY

Demand This
Seal of Quality

18 gauge (brown) per 1000 $6.49

AY.NAVTA
KRAVIV suprLy &
ENGINEERING CO., inc.

BS SELDEN AVE. DETROIT 1, MICH.

.———————-————————————————.-—————'

| "NEVER AGAIN!

WATTS WITH NO DIS-
TORTION

www americanradiohistorvy com

BRAND NEW—GENUINE

WESTERN ELECTRIC

DRIVER UNIT with REFLEX PROJECTOR

1 995
$ ::‘i:ﬁ:

WAY BELOW
MANUFACTURER'S COST |

A Blost-Proof, Blare-Proof Reflex Speak-
er with a Projector especially designed I
for use with the famous WESTERN
ELECTRIC DRIVER UNIT. I
Heavy Gauge metal construction
leoughou’ including the main trumpet
section, gives you peak performance !
without blaring or blasting.

$15.00

WILL HANDLE UP TO 50 Excellent for Industriol purposes—Cali Systems—Concessions— |

Ball Porks—Schools—and P, A, Work. I

MANUEL KLEIN

e . - - T S s S SED SEE G S s s S S G G e S e Y

25% DEPOSIT WITH ORDER, BALANCE C.O.D.

76 CORTLANDT ST. |

NEW YORK 7, NEW YORK l
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81 ' — i ~ Miscellany

EVERY SERVICEMAN

tron Tubes has six pages giving perti-
nent characteristics, data, and basing
diagrams of 91 types of miniature
tubes. Nineteen of these types are re-
cent additions to the Hytron line—
Gratis

JN-6—ELECTRO-VOICE BULLETIN

Bulletin No. 144, issued by Electro-
Voice, Inc., describes the new high-
fidelity broadcast microphone Models
645 and 650. Mechanical and electrical
specifications are given on these models.
T —Gratis

THE NEW MODEL 770—
An Accurate Pocket-Size

VOLT-OHM MILLIAMMETER

(SENS(TIVITY: 1000 OHMS PER VOLT)

Features:

@ Compuct-measures 3%° x 5%” x

@ Uses latest deelgn 2% accurate 1 MII
meter.

@ Swine zero adjustment holds for hoth resistance ranges.
It I3 not necessary to readjust when swltching from one
reslslance range to another. This 13 an lmporiant time-
eaving feature never befure Included In a ¥.0.M. In this
price rahge

@ Housed In ronnd-cornered. molded case.

& Beautiful black eiched panel, Depressed letters dljed
with permanent white, Insures long-life even with con-

IJN-7—MOVIE SOUND BOOKLET

The booklet “Sound for Your Home
Movies” is issued by Sears, Roebuck
and Company. It describes a method
of synchronizing a wire recorder with
a silent movie projector to produce
sound for home movies. A number of
applications for synchrenized sound
are listed and illustrated.—Gratis

I Arsonval type

IJN-8—C-R EQUIPMENT CATALOG

stant use.

RO L "°":“°:n""‘;':5 :’;;”:: '1::0 The Instrument Division of Allen B.
€. GE RANGE .71, h

S G VOLTAGE N Du Mont Labs., Inc., issues a new 11-

€S: 0-11, 15,150 ™, 0.2 AM
% B T ANCE RANGES: 0-300 ahme. G4 Meganms Y page catalog of cathode-ray tubes and
related equipment. It lists electrical

specifications on 11 cathode-ray tubes

The Model 770 comes complete vllhs
self-contained batteries, test ieads and
all operating instructions. ... ... . ...
We nanufactusre & complete line of radio test equipment. "ET

Write Dept. RC-6 for FREE catalog today!

SUPERIOR INSTRUMENTS CO.

227 Fulton St., New York 7, N. Y.

% at your reqular jobber

SELSYN TRANSMITTER & INDICATOR SYSTEM
1deal as radlo beum position Indicator for ilam. Tele-
vision. or Commercial use. (‘omplete with tve Inch
132 Indicator. Autosyn Trans.. 12 Volt 60 ¢vele Trans-
former, and wiring_instruetions. New ..$9.95
ANTENNA ROTATOR—ILleal reversible motor lor ro-
tuting all types of antennas at the top. Weighs only W.
Ibs. Rizc: 7% L. less shart. Gear box and Mig.: %'
X 537, Motor size: 5° L. x 2%” D). Shalt slze: %~

1%” thremled. Operates from 24 V. DC. 2 amps. 4. 5
ILI'M or 36 ¥ A.C. Torque: 70 Ibs. per inch. Price SB 95
TRANSFORMER for above ltem . 2.95

2J1G1 SELSYN MOTORS—Can be
used a8 positlon jndlcator for an-

i

tennas: 110 Veolt 60 cycle. with in-
structions, Normally operates from
57.5 Volts 400 e¥cle. Price per Pair
$3.00
DYNAMOTORS:
INPUT ouTrur ﬂ'roc l\ No.: PRICE;
9 V. DC 450 V. 60 MA D9 $3.95
w/hlower
12 v. DC 220 V. 100 MA D 102 3.95
12 v. D 440 V. 200 MA D {0l 795
28 V.1 ¥/SCR 522 PE 94 95
12/24 V. DC  F/No. 19 MARKII IP/S #3 9 50
13/26 V. DC F/BC-845 I'E 101 2.95
12/23 V. DC 500 V. 50 Ma D 0515 2.95
8V, DC l'l(‘nmm Re-
cejvel DM 32 1.95
14 V. DC 230 \'. 100 MA DM 20 5.95%
12/21 ¥. DC 440 V. 200 MA—
and 220 V. 100
M n 104 9.95

400 1'yele Inverter MG-1

annr"tlnned\ 14.9%
OYNAMOTOR—LUse vour electrlc shaver in your car!
Dynamotor will subply 110 Volt 100 MA from 6 VDI
and will operate most types of AC-IX" Nbavers. Normal

28 V. DC

aperation 12 VDC Inputs 220 V. 100 MA outbut.. $1.95
MISCELLANEOUS

Corxlal cable—125 OHM (otion covered—50 Ft...$1.00

t'oaxial cable—72 UHM Rubber covered—8 I, .50

Cable—4 conductor, Rubher covered. shielded—>50 .00

ltuhber covered
=16 ler F1. .06

Wire—Iteavy duty 2 cond.

14
atranded—20 Kt Lo

Wire--2 cond. uuhbe'r covered Threx =
BC—1206 ¢ Ttee, 200-400 K(. DET. 8 tube set, 6.93
TU-—-17 or 25 for I3t°—223—Price—New. . R )

(‘able for BC-223 w/PPL- 150 each end
(able for BC-375 w/1'L-81 each end .
Calle for TCS KQ/65KF7. 65F10. or 65F13

Plug for 1-82 Indleator P'L-118

I“lugs for LP-2] Loop. PL- 11"’ or I'L 108

FL-8 Filter 1200 ll'%

BC-1023 Marker Beacon Rec. with tubes.

1Re-zat \hrker Beacon Rer. [es3 tube.

BR-51 2 Volt Diry Cell Battery | 1.50
PC-778 lhson Girl Recelver—Only .. ..., 4.95

WHIP ANTENNA FOR MOBILE
AND STATIONARY USE

TELESCOPING ANTENNA with Base Insulator: Four
sectlon. gteel. extends 6 27 to 23’ 6°. Dlameter taper
from 1-1/18" 10 %", Fach section fitted with adjustable
locking clamp. Can be adjusted to length reaulred for
freqa.  Brown ulnzed base lnsululor und stamd  off.
P'rice . $12.95
WHiP STEEL—21 (L. w0 plece. Bottom section 4 1t.
:unlz Taper %' to %' Bottom  Sec. threaded ‘é'o
*rice . .

TELESCOPING STEEL ANTENNA--3 sectlons 94°
long. Telescoped §0%, Size: %" 10 %" I’rice. $1.50

MP-43 MAST BASE bluumlng with heavry vertleal coll
spring, insulated at top to recelve
Mast Sectlon M¥-53. Mast Buse only

$2.95
MAST SECTIONS: For ahove MI*- 8,
tubular steel. cobper coated. painted—

in 3 foot sections. IBottom section

MS- .;3 can he uged to make any length.

M5-52-51-50-49 rfor taper. Screw-In

type. An) section—Price 1 00000000000000 .50 each

TRANSFORMERS—HO VOLT 60 CYCLE
PRIMARIES:

Rec. 24 Volt 2 amp...... ... ... ... e $2.25
Ree, 14-14 or 28 Volt T';ﬁ or 15 amp. . 4.95
Nee. 12 Volt l amp. 1,50
Bec. 24 Volt 1 lmD 1.85
Nec. 24 Volt .5 amp.. a 1.50
Sec. 38 V.A.C. 2.5 amp, aa .00, o0 2.95
350 VOT— 80 MA 6.3 V. 5 amp., 5 V. 3 amp.... 2.45
700 YOT-— 90 MA 6.3 V. 4 amp.. 5 V. 3 amp.. ... 2.95
800 VTC(—200 MA 6.3 V. 6 amp.. 5V. 3 amp..... 4.75

COMMAND TRANS. AND RECEIVER TRANS-
FORMERS—110 V.A.C. 60 CYCLE INPUT

Output; 600-0-600 V.A.C. at 250 MA. 12 V.A.C. at 3
mpa.: 12 VA C. at 3 amps. & 5 V.A.C. at 3 amps.
FREH-108 0 L, 6.90
Output: 250-0-250 V.A.C. at 60 MA. 23 V.AC. at &
ampd ; 6.3 V.A.( at .6 amps. *REH-109 $3.00
MOTORS
8 or 12 Volt AC-DC Heavy Duty reversible Motor with
5/168" x 7/18° shaft. Price: New...,.. .$2.95

8 Volt AC-DC Motor—ldeal for auto fans, models. eic.
Shaft % x %" Used—Tested .. $1.50
Model \lnlor—12 Volt AC-DC %* ‘double end zhnh
Motor, Size: 218”7 L x 2147 W x 1%”" H. Price $1.5
110 Volt 60 cyele, mll Iiearing Motor. approx. :mm
RIM. 1/25 11.P. Rhaft: 3/16° x %" Motor size: ﬂ‘é"
L x 1 H Converted type. Price
Hand_Taol Motor—12 Voit AC-DC—5600 RPN, 3a |‘
X 1% 7 Dia. with splined shaft %" P x %" L. I'rice. 32 95
l'll(l\U MOTOR only. 110 V. 60 C¥ele, for auto.
changer ... ... . ... ...... ..$1.78

Address Dept. RE ® All Prlco-: Are F.O.8., Limo, Ohio ¢ 257. Deposlf onC.O. D Orders

FAIR RADIO SALES

132 SOUTH MAIN 5T.

LIMA, OHIOD
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and electrical and physical specifica-
tions on oscillographs, recording cam-
eras, C-R indicators, voltage calibra-
tors, time-base generators, and elec-
tronic switches.—Gratis

JN-9—CO-AXIAL CABLE BULLETIN

Bulletin No. 48, issued by Andrew
Corporation, is of interest to broadcast
engineers. It gives complete technical
details on the type 737 7s-inch semi-
flexible co-axial cable made by the firm.
The bulletin also lists and illustrates
accessories and fittings designed for use
with this cable.—Gratis to interested
parties

IJN-10—RELAY CATALOG

The latest Advance Relay catalog is
of interest to amateur radio operators,
engineers, and experimenters. It lists
telephone, time-delay, keying, antenna,
latching, overload, underload, and im-
pulse relays as well as several other
types. All types are illustrated with
photographs and mechanical drawings.
—Gratis

JN-11—RADIO MAGAZINE INDEX

Radiofile is a subject index of all the
information published in RADIO-ELEC-
TRONICS and 11 other radio magazines.
A new cumulative index 1is issued
monthly covering all material published
during the year. The index is cross-
referenced so that most items can be
found under several headings. Indexes
for 1946 through 1948 are available.—
1-year subscription, $1.50.

JN-12—VYARIAC CATALOG

A new seven-page catalog issued by
General Radio Company lists charac-
teristies and specifications on five dif-
ferent types of Variacs made by the
firm. Each type of unit can be had with
a number of basic modifications,
Drawings and photographs show all
types.—Gratis

RADIO-ELECTRONICS for
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A Lesson in Theological Electronics

By L. S. KOBEL

HE lessen for today is taken from
the second chapter of the first book
of the prophet FLEMING.

There dwelt nigh unte the gates
of the great city of HIGH VOLTAGE
BATTERY an official of great impor-
tance, known as NEGATIVE TER-
MINAL. It came to pass that this offi-
cial, seeing a number of ELECTRONS
gather together spake unto them say-
ing:

“Get ye gone, O ye of little mass.
Gird up your loins and fellow in the
footsteps of your brothers and sisters
before ye.”

And they straightway made haste
and departed.

As they traveled in the narrow valley
of CIRCUIT DIAGRAM they were
guided by a great pillar of fire known
asthe INDIRECTLY HEATED CATH-
ODE. When they had come nigh unto
the INDIRECTLY HEATED CATH-
ODE, a voice cried unto them saying,
“Halt! Ye have traveled far and are
doubtless footsore and weary. Prepare
you camp and rest.”” And they did so.
Whereupon they named this place
SPACE CHARGE, as it is knewn unto
this day.

But on the morrow there came a
mighty wind, known as the ELECTRIC
GRADIENT, of such great force that
the ELECTRONS were driven from
their camp, swept through the great
forest of GRID, up the steep slope of
ANODE RESISTANCE, ceasing not
until they were deposited on the great
plain of PLATE. And there they did
rebuild their camp, as they were weary
and did hunger and thirst.

But presently there came an inhabi-
tant of PLATE, an aged atom of
MOLYBDENUM, renowned for his
sagacity and piety througheut all the
land. As he drew nigh unto the ELEC-
TRONS he spake thus: “There lieth
but a few days’ journey distant a great
city in a land flowing with ELEC-
TROLYTE and AMPERES and CUR-

Buggrated by
Robert W. mwchlwm
Menominee Falls,

"Our answer to the limited flocr space prob-
lem for radio-phono-TV combination.

JUNE, 1949

RENT.” And the ELECTRONS, know-
ing this to be their birthplace, made
haste and journeyed without ceasing.

But lo! in their path stood a great
mountain called the ANODE LOAD.
Now there were two paths over this
mountain, one steep and rocky, passing
over the top and the other wide and
smooth at its foot. And the two paths
were known as INDUCTANCE and
CAPACITANCE.

Whereupon the evil ELECTRONS
took the smooth path of CAPACI-
TANCE. But presently they came to
the great precipice of DIELECTRIC,
and they could not pass. Then sprang
up a mighty tempest known as the
TANK-CIRCUIT OSCILLATORY
CURRENT which swept the evil
ELECTRONS against the precipice
time and time again. But still they
could not pass, as it allowed no AD-
MITTANCE. And there they remain
even unto this day.

Now the good ELECTRONS took the
rocky path of INDUCTANCE, and it
came to pass they were attacked by a |
great army of warriors known as|
MAGNETIC LINES OF FLUX. There- |
upon the ELECTRCONS cried out unto
their ruler of POSITIVE POTENTIAL,
and he did hear their supplications. And
so he blessed them with KINETIC
ENERGY, and on that day there col-
lapsed many thousands of MAGNETIC
LINES OF FLUX

And presently they drew nigh unto
the great city of HIGH-VOLTAGE
BATTERY where they were received
with great rejoicing. And the ruler of
POSITIVE POTENTIAL spake unto
them: ‘“My children have been re-
turned unto me unharmed, let there be
a great feast.,” Whereupon many CUR-
RENTS of AMPERES and atoms of
ZINC were slaughtered and many ves-
sels of ELECTROLYTE made ready.

But afterwards, the ELECTRONS
having eaten and drunk to SATURA-
TION, they dispersed throughout the
city, destroying many vessels of ELEC-
TROLYTE, killing many atoms of
ZINC, and POLARIZING the rest with
fear. And the ruler of POSITIVE PO-
TENTIAL was exceeding wroth and
condemned them to be driven from the
city.

And so they wander, even unto this
day. Here endeth the lesson.

Robot operator devised by engineers of
station WHRBF, Rock Island, Ill., virtu-
ally eliminates program interruptions
on both AM and FM channels. The ro-
bot automatically turns on an auxiliary
transmitter and switches program to it
if the main transmitter breaks down.
The switchover, which involves about
20 operations, is made by the robot in
20 seconds. Manual switchover normal-
Iy requires about two minutes.

www americanradiohistorvy com
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UNIVERSAL
TROUBLE

Locstes every
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and guaranteed
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Mike & Phonn Inputs All
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] Lins tubes. Skip.wt. 121bs
microphone PRICES NET F.0.8. OUR
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Ship. Wt

Maine to Miami. Sandy rukt
PLANT. Write for FREE

1ok taNan Franeiseo
1§ gain with
data circuits designed by
ROBT. G. HERZOG.

165 J CAMAL 5T, MY
wWaAlker 5-95641

GREYLOCK
RADIO TUBE BARGAINS!

GT, Glass and Miniature Typos

IRS  3S4 bSATG I nzsm.

1ss 3v4 6SJ7GT 125K ¢
6ATE  BSK7GT |2su7

|u4 6BA6  6SQ7GT  25Z6GT h
6BE6  12SA7 25L6GT eac

SPECIAL OFFER! All cbove types may be pur-

chused in lots of 100 assorted, ot $34.50 per

s 6BGEG
i } 49é9a 1B3.8016 89¢“
2E24... ... $1.89
All tubes in |I|d|vt|duul cartons
: C.0.D.. 8 NYC. MINIMUM

Net
.00.

"Write for Bargain Catalog C-6

Greylock Electranics Supply Co.
30 Chureh Street New York 7.N. Y.

GOVERNMENT SURPLUS!
WORLD'S LOWEST FEICE :

COMES COMPIETE WITH
EDGERTO!

FLASH TUBES
& REFLEC‘I’ORS
EASY
CONVERT INTO
A 2-WAY PHOTO
FLASH UNIT

OPERATES ON 110V. AC & 11V BATTERY

Brand new at 2 fraction of original cost. Contains
finest component pafs available, All necCessary
parts and complete instructions included Afger

copversion, wotks on 110V AC or
L]

12V battery by a flick of a switch.
Immediate defivery on all mail orders {FTerTRS TS
CINEX, INC., 165 W. 46th 1., N. Y. 19, N. Y., Dep). RES

$3.00 FOR CARTOON IDEAS

RADIO-CRAFT prints several radlo car-
toons every month. Readers are invited
to contribute humorous radio ideas
which can be used in cartoon form. It
is not necessary that you draw a sketch,
unless you wish,
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TUNING TV LINES

FEDERATED Terrific For a variety of reasons the imped-

ance of the antenna transmission ljne

rarely matches the input of the tele-
SPEAKER VALUES' vision receiver exactly. One of the sim-
. plest methods of tuning out the reactive

element which results is to shunt the

Low FACTORY-TO-YOU Prices

Neul MDWEST
TELEVISION

i . i i i i- with BIG
JENSEN “CONCERT” SERIES i;n:ceat a strategic point with capaci ?_5 i SCHEE"
MODEL This can be done without cutting the f E d' =
Al2-PM ribbon lead or making any connection i ':22‘:’![!‘1'::;'"“2: '7‘2:5
, Heavy-duty |l | to it. Wrap a short piece of tinfoil [ H A
) 'l‘izg,!‘";pzf‘;?r" around the lead a few E’nches from the pe LU
Widely recom. receiver and place a paper clip over it |
mended for PA to keep it in place. ! c Othar Models Includs:
and high-quolity (| ' Tune in the station whose signal SYMPHOMY GRAND AM-
g°g"";":‘;:: :“;ﬁ' | needs the most improvement. Then slide h FM_RADIO - TELEVISION.
18 wahts pawer the tinfoil along the line until the pic- :HH.I'EIHE:'[HF:EEE“I;
roting. Made to sell for more than twice ture improves noticeably. Usually the -
fousareciol low price. Comes less wans- || | point of improvement will be faisly i

Alie complets

sharp and moving the foil away from CHASSIS or Cor:

it in either direction will make the pic-

former, but provides for eusy$]4 95
L]

attachment.

MODEL
H12-PM

This fine 12"
speaker is very
similar to the one
described above.
Designed so that
it may be used in
Jensen “Bass Re-
flex” cabinets. 8

:

Alve
Sensational NEW

MIDWEST RADIOS

| | 1 wirth DUAL-SPEED

ohm voice coil, 14 g T 2 ———— | el Phonograph

watts vu’i:'\g. - E j ! R L L L --._.------

Comes with output transformer, Push-Pull A MIOWESTESA010) & TELEVISION — H
’ . A

6V6's. Sensational buy. SI 1.95 These little units remove the standing-wave Dop'. T-3BA.909 Bresdway. Cininneti, Ohle

“kinks" from the standard 300-ohm lead-in,

JENSEN Q8P ‘
TWEETER

Heavy-duty, PM type. Re-
produces 4000 to 15000

ture poor again. Simply leave the foil
at the best point on the line.

The Sig-Max, a commercial unit
c.p.s. when used with suit. which does the same job as the tinfoil,
able dividing network. 16 Rerd is shown at center in the drawing.

Gromoter: 357 seen """ $2,95 e B RN RADIO & TELEVISION

s :\ GE GD850 of metal about 4 inches long which CATALOG kaf’
\ »

slips over ribbon line. It is slid up and

Addrsiii S—

L]

r ‘1 f:r?:";“’A?“m?fufvfe:oﬁfrv:?:’e down until a point of best reception is N
,.-"'IB‘.- ! coil and Alnico 5 Permanent found, then left in place. i BIG SAV|"GS
Y = 7] | Magnet. Excellent for re- The Tenastub, made by Crystal De- . on kits, ects. parte and
%’r P‘Gci'"e,j" "*Ie_- Has “big vices Co., Inc., Freeport, N. Y., func- ::-?:i'r:".;ulnti L i
Toamr  speaker” quality. $ tions along the same lines. It is shown £FONIE cquipment  for, pro.
].98 g s gl fessionals and amateurs.
in the same illustration. The Tena- ONE YEAR TO PAY!

stub is furnished in three lengths, ap-
proximately 6, 3%, and 2 inches. The

Send penny postcard with
Your name and address 1o

RCA 12" PM SPEAKER

plocement ond #X rer 25 || | 1onger stri is slid along the transmis. 1 e S o
oz. Alnico 5 mognet. Spe- sion line first for a point of maximum
ciol ... $3.75 picture brightness. The improvement N.Y.C. STORES: 115W. 45 558 212 Fultan 51
Same, but with extra heavy, takes place over a fairly broad band of CHICAGO STORE: 323 West Nadisen Sirent
4.64 oz. Alnico 5 magnet. . frequencies. Next, the 3%-inch unit is
54'49 adjusted. This gives furtdher improve-
ment in a narrower band. Finally, if
RCA 2" x 3" SPEAKER necessary, the shortest Tenastub is ysed pEN'OSC".'I.ITE
Genvine RCA aval midget for greater improvement in a still nar- | | Exfemely convenient test oseiliator. e Thie
speaker for portables, in- rower band. . . 500 megacyois o n T o Cicles audio to over
tercoms, etc. Excellent sound Small fasteners are available to slip v. o Low in cost « Used by Signal Corps
quality. 79 over S i ¢ Write for information.
¢ the open side of the Tenastub, giv GENERAL TEST EQUIPMENT
ing the effect of a closed loo around
STORAGE BATTERY the transmission line. In mar[:y cases, 38 Argyle Ave. Bufialo 9, N. Y.
Brand new, Willard Storage bat-sul 25 this aids reception still further, sharp-
tery. Delivers 2 volts, . ening the picture noticeably.

- o SERVICEMEN'S ——
Please include 25% deposit with order. Bal- POLISHING CLEAR PLASTIC RADIO PARTS KITS

ance COD. Minimum order $5. Dept. C.6. 100 Asst. tasul. Res. $1.451 20 Asst. Knobs . .. .$ .89
. Scratches may be removed from plas- | | 1gAmt Timmers: ! 83| taRAMt ame baw.” 23
tic meter faces, dials, and other trans- ?3 3::‘3:\,'.2:?8;;.«'.;.;.' :§3‘ Y ;‘.!!E: Teom. Sote ’:‘:’3
5 . - . Lb. Asst. cut wire , 69 20 9" length Spag. .15
| parent glastlcs easily. Simply rub Bon- Buy Al Above Kits for $9.75. Enciose Postase.
ALLENTOWN. Pa Ami briskly over serateh and finish Ol bnerate " AM 13 TUBE TUKER. Compictc Atady
(] . with a fine buffEI'. Polish with Glass "M”slsn-lg:xc:::o-’_l::‘? :;::i.lvsuv
B0 FARK PLACE 1115 HAMILTOM 5T Wax to obtain original luster.—Lgw- RADIO MAIL ORDERS
Digky 9-3050 Allcatawn 3-7441 g 2 W. Broadway Dept. RE N. Y. 7,N Y,
rence Roeshot. P!
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THE DANGEROUS MALE

A good number of manuscripts on
construction projects which are sub-

tted to RADIO-ELECTRONICS include a
wctachable 117-volt power cord or cables
0" one sort or another carrying power.
Frequently we find that an experi-
rrenter has terminated a cord at one
¢.d with a male plug, and connected
.h: other end to a source of voltage.

Consider what may happen. If every
rlug is in its socket, with no prongs
oxposed, all is well. But if (a) the
ower is turned on or the a.c. plug is
1 serted in a wall socket with the male
01 the other end of the cable not
pugged in, or (b) the plug pulls out of
‘he chassis during operation, someone
ay touch the exposed power contacts
aad get a nasty (or fatal) shock. Or a
;rort to ground may destroy valuable
ejquipment.

There is a very simple but extremely
‘mportant rule to follow in all except
the mest unusual cases:

If any harmful voltage may appear
at a conncetor when it is not plugged
into its mate, that conneclor must be
u female.

Manuscripts which do not follow this
rule are changed, wherever it is pos-
:ible, before publication. However, the
fact that so many authors show unsafe
connectors indicates that a far greater
number of radiomen who are not au-
thors may do the same thing.

It’s undoubtedly just habit—chassis-
mounting connectors arve usually fe-
males and cable-end units are usually
rmales. But don’t let habit get you into
trouble. Be smart and be safe!

MILLIONS WANT TV

The number of prospects to whom
television receivers might eventually be
cold was put at 16.6 million last month
by Frank Mansfield, Director of Sales
Research for Sylvania Electric Prod-
uets, Ine. Of these, three out of four
‘amilies have purcliased, intend to pur-
chase, or are favorable toward tele-
vision.

These figures are some of the results
of a survey on ‘“‘Attitudes of Non-
Owners of Television” made recently by
Sylvania. The interest in TV represents
an increase of about 70% over that of
1945, when less than half of the fam-
ilies in TV areas were favorably dis-
posed.

The survey revealed that at least 1.58
million sets will be purchased in 1949
but that as many as 2.71 million might
be sold if the industry improves its
sales techniques. A part of the probable
failure to attain the maximum figure
is attributed to confusion over pricing,
frequencies, and screen size.

While only 16% of the people in tele-
vision areas had actually seen a tecle-
cast in 1945, 899 indicated they had
watched the screen in the current sur-
vey, confirming the tremendous gains
the medium has made. What is more

(Continued on next page)
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“*TENN-ALIGNER"" is amazingly
easy to use—no long leads

or connections— leaves

both hands free for

antenna manipulation

One man TV installation

now easy,

When more than one man is on the in-
stollation the extra set of headphones
plugs into the “downstairs” cabinet for
two-way communications without the ne-
cessity of a separate transmission line.

quick, positive

THE MEW McMURDD SILVER “‘TENN-ALIGNER” works on
the audio or video carrier, and makes it pos-
sible for one man to quickly and surely match
and orientate even the most complicated an-
tenna systems on all TV channels.

Simply place the cabinet pick-up unit near
the receiver, Connect the antenna lead-in to
the back plate terminals. Run a short piece
of the same transmission line from the cabi-
net to the antenna terminals of the set.
Switch the receiver to the desired channel,
and tune in the test-tone, video carrier or
music/speech being transmitted. No separate
line is required between the set and roof
positions, as the transmission line itself
serves both as antenna lead-in, and dual
communication link.

Clip the special headset across the trans-
mission line connection at the antenna to
actually hear the re-transmitted signal. This
“upstairs” unit has been designed to allow
full freedom of the hands at all times. Extra
trips between roof and set aré now unneces-
sary. Since the measurement is aural, the
ratio of received signal to noise may be easily
observed, and no misleading effects can exist.

See this amazing “TENN-ALIGNER” at
your favorite jobber today. Model 914 com-
plete for one man operation is only $23.95 net.

Special lip mike and extra head set for two-
way communication $11.00 net.

Look to McMURDO SILVER for the NEWEST in TV Service Equipment

Send for Catalog OVER 37
See these and other
McMurdo Silver
LCETI instruments at

your favorite jobber.
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TELEVISION PARTS!!

Our new catalog lists hundreds of new
television items; sets, parts ond accesso-
ries at unbelievably low prices, Write
today—it's free!

TELEVISION TRANSFORMER

Pri, 115 Volts 60 Cycles Sec. 2500 Volts @
2 ma.: 6.3 Volts @ bA.: 2.5 Volts @ 1.75A

PRICE $3.85

 MODEL NFRD—RADIO NOISE
FILTER

if it doesn't work, send it back!!

We absalutely guorantee that our Model
NFRD will eliminate all line noises when
properly connected to radios. television
sets, short wave sets, motors. electric
shavers, refrigerators, vibrators, oil burn
ers, transmitters, and all other sources of
nterference. This unit will carry vp to 12
amperes or tly KW of power and may be
used right ot the source of interference or

ot the radio.
Small size only 3"xIl,"x714".

Very low price only EACH 31-95
Pre-Aligned TELEVISION KIT
Similor to Famous RCA 630TS and 830TS
Circuits. Complete 12 Cho-rel Tuning.
30 RCA Tubes, including rectifiers and
¥ideo. New, improved daylight viewing.
Bu lt-in power for picture tubes, up to 16
inches. PM speaker with Choke ({Better
tone and volume—na hum). Special
mounting bracket for 16" tube available.
Simplified step-by-step instructions. & Full
scale lithographed blueprints. All hard
wore and w re supplied. Exceptional Long
Ronge reception. All components mounted

to chassis.
$168.50
less PICTURE TUBE
—TV cabinet to match
—Bracket to mount 12" tube
—Bracket to mount 15" or 16"

$42.50
75

tube 3.00
—TELEVISION COIL  ASSEMBLY.

Consists of a set of 5 slug-tuned coils
mounted on a bracket 4l/4" & 113" and
which can be resonated in ths frequency
range 21-29 mc. This unit can be disas-
sembled readily to moke up o Television
stagger tuned Yideo LF. Amplifier.

Our PRICE ONLY §. 35
INTERCOMMUNICATION SYSTEM

A low priced system for executives, profes-
sionals or hame use. Consists of a master
station and one remote. Simple to oper.
ate, simple installation. Neot,
beautifully finished wood cabinei, will fit
anywhere. Complete with tubes—ready to
operate. Ideal for use as Radie Baby

Nurse.
Price $13.95
SPECIAL! SPECIAL!

Mammoth assortment of radic and elec-
tronic parts, not less than TEN POUNDS
of such items as transformers, chokes, con-
densers, resistors, switches, coils, wire,
hardware, etc. A superbuy for experi-
menters, servicemen, and oma- sl 25

teurs foronly .. .. ... .

Satisfaction quaraniced on all merchandise.
All prices F.0.B. New York City

WRITE FOR FREE CATALOGUE Té

RADIO DEALERS SUPPLY CO.

154 Greenwich $t. New York 6, N. Y.

rugged, ||

TUBES-TUBES

TERRIFIC VALIES Stk i now at up to 80y st
Hat' Latfert eondition. GUANANTEED 90 DAys!
Unsealod rartons

é 27 80 6A4 6X5
35751 85 bA7 125K7
39 44 89 HE 355
€a 7 5Y3 bK?
DIA 3T4 6GS 7A8
10 5uU4 615 7B3 49é
P 5Y4 617 7.8
a1 2l4 K6 787 ea
42 GA3 63A7 L5
46 5A3 65507 7C6
50 +ACT BSF5 ic1
78 687 68G7 7G7 128 K7
84 (1] 6817 7H7 35L6
1A7 606 6SHZ v7 3523
ILAS bES 6SKT 7Y4 5085
ILH4 6F5 7A4 12547 S0LE
Q5 66 TA7 12817 1291
TUBE CARTONS
MINIATURE (1"x1*x2'a”) Per 100 $0.98

6T SILE (1Va"xlY"x3'4") Per 100 1.25
MEDIUM (1':"x1'2"xd' ™) Per 100
LARGE (2°12°x5") Per 100

e My ——

FORTABLE
1]+
AMMETER
0-15 AMPS
COMPLETE WITII TN
STIUTL NS FaN - KARY

CONVERSION TOo A
T TESTER [RY]
solts, Reatstai
#n

MUL
I
m 1

&
and

L™ mirrar acale: Kuife mdge b or. 1 b
ment erfert i~ o Testing eleetrical aonliances,
battery charging, moter work. automotive. industrial
and medical eapt. INCLUDTLS pinr 257 chin st leads

anad ank ackle  meial LI ITTY g
TWLAND NEW! Shipe, w s THOTSANDS
SOLL AT TWICE THIS LW PRICE of only 53.95

M. anter M2
*

LEG

[N 20 - In t odd Al CL0 S
A SaBele i vaeeas refanded

RADIO CoO.

67 Dey Street,
New York 7. N. v,

EGToN

$=-T-R=-E-T-C-H

YOUR DOLLARS
WITH THIS BlG

180 PAGE

b CATALOG

TELEVISION, ELECTRONIC PARTS, HIGH-FIDELITY
RADIO, HAM GEAR, PUBLIC ADDRESS EQUIPMENT,
PARTS AND WORKSHOP TOOLS

LAFAYETTE-CONCORD

I_I.A'AY!"BCONCOID,

Write today for the 1949 Lafayette-
Concord catalog. A penny posteard will
do the trick. You'll find pages and
pages of the finest equipment at new,
fow prices. Use the catalog to order
everything you need and save both
time and money. You'll like shopping
from this mammoth bargain guide.
Write for your copy today. It's freel
World's largest

radio supply
organization

Dept. JF-9
100 Sixth Avenue, New York 13
901 west Jackson Bivd,, Chicago 7

O Please rush free catalog No, 89

NEME. e e

Address........

City... .....lone. State.
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~Miscellany

important from a sales angle, 919% of
the total families contained at least one
member who is favorable to television.

The survey results include exhaustive

| breakdowns of the percentage of people

whe do and do not want to buy—now
or in the future—and why. For in-
stance, 4.6 million families are inter-
ested in buying, but only 2.7 million
are likely to buy this vear. Those who
mean to delay say they will do so be-
cause they believe prices are too high,
that there are not suiliciently varied
programs, or that programs are not
good enough.

One interesting point is that the
Iargest number of potential prospects—
777 —earn less than $100 a week. This,
according to Sylvania, places the fu-
tufe of TV with the great middle-in-
come or mass market. The figures
should explode forever the myth that
television is or could ever profitably be
a luxury item.

Ravio Thictp-Five Dears Ago

In Gernsback Publicanons

HUGO GERNSBACK

Fourtder

Madern Elsetries
Eleetrieal Experimenter
Radlo News .
Toreate K tnvention
Television
Radle-Craft
Short-wave Craft. .
Televisinn News
Wireless Assoeiation of Ameriea

same al 1he 1arqer tbparies +n the Caciry kil have
fuies of FLFCTRICAL EXPERIMENTER on fle for
stlinested readers.

JUNE 1915
ELECTRICAL EXPERIMENTER

How to Build a Telegraphone, by Sam-
uel Cohen

The Gripenberg Selenium Cell, by Sam-
uel Wein

A DMercury Break Wireless Key, by
H. C. Graham

A New Type Sending Helix, by J. H.
Alden

Intensifying Radioe Signals, by H. Secor

Spectacular Discharges and Large
Tesla Coils
“Electrical Dog” Follows Beam of

Light
The Fessenden Brooklyn Radio Station
The Kolster Radioc Decremeter
A Commercial Type Helix
Variation of Strength of Radio Signals
Improvements on Detectors
The Perikon-Electra Detector

PRIVATE TV FOR JUNIOR

The major intevests of the nation are

| often mirrored in the children’s toys, as

witness the large sales of toy guns,
tanks, and airplanes during the war.
The latest indication of television’s
widespread importance is Junior's Tele-
vision, manufactured by Junior’s Tele-
vision Co., Inc., New York. Making use
of one of the oldest forms of home
entertainment to imitate the newest, the
unit consists of a lantern-slide pro-
jector and a special translucent screen.
The screen is mounted in a frame on
which “controls” are pictured and which,
in general, looks like the front of a
television receiver.

RADIO-ELECTRONICS for
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: Technotes

HALLICRAFTERS T.54 and 505
Insufficient picture height may be
caused by low plate voltage on the
128N7 vertical osecillator. In two cases
this was traced to the 1.5-megohm
plate load resistor R78 changing its
value. Replace this resistor with a good
1.5-megohm unit with a l-watt rating.
Guy NAYLOR,

Baltimore, Md.

. RCA 630TS, Crosley 307TA
High voltage failure in these and
other sets with similar horizontal cir-
cuits may be caused by poor 6SNT’s in
the horizontal discharge circuits. Such
tubes often test good in emission-type
testers, but their quality may be
checked more definitely by measuring
the plate voltage on the tube. The nor-
mal voltage is —37 volts. (Yes, minus
371) If the voltage swings positive, the
tube is bad.
PrescotT R. Dow,
Wobwrn, Mass.

. MAJESTIC 7P420

Frequent tube burn-out in this three-
way portable can be caused by a gassy
50B5. When this set is operated on
a.c., the filament voltage for the bat-
tery-type tubes is supplied by the
cathode current of the 50B5. High
cathode emission will result in abnor-
mally high voltage across the filament
string. Replace the 50B5; then check
the voltage across each tube to make
sure that it is normal.

Thee Book thal lake

SOLVES EVERYDAY
PROBLEM

S
HELPS YOU GET
AHEAD IN LSFE
How many times have you lost money because of a mis-
take In figuring? Do you knew how te figure quickiy and
correctly? Can you figure discounts. interést rates. taxes
and all the other caleculations you meet up with In your
daily life?
Are you having trouble qualifying for Civil Serviee Exams
or Armed Services Promotions, because you're not up on
mathematies?
Here is the book that gives you a good background in
mathematies: that takes all the irritation and drudgery
out of it. You don't need to be seared of mathematics,
because here's the subject explained without frills, with-
out useless computations, Here's the book for men in radio
Jobs; for business men : technicians and traftsmen, explain-
ing and answering everyday mathematie problems In easy-
to-understand words and illustrations.

Yes, It's the key to a simple understanding of mathe-
maties. It's a real home-study course in mathematics for
the man who's alert to its importance In the world today.

ELEMENTARY MATHEMATICS
® EASY — SIMPLIFIED — PRACTICAL @

i~ T " TCONTENTS OF BOOK——— "}

CHAPTER 1. Arithmetic — Additlon — Suntraction — |
Multipdication—Divislon,

CHAPTER 1. Factoring an Cancellation—Fractions

ecimals—Tercentagze—Ratlo—and  Proportlon.

CHAPTER 111, The Melric Systom.
I CHAPTER V. How to Meuui’lre Surfaces and Capac.
Ity (Geometry),
I c“.'IT\:IRn V. Pawers and Involutlon—Roots and Evo.
utiol

CHAPTER Vi, Mathematics for the
Manual and Technical Craftaman
EThermometer conve

TA|

Aarit
CHAPTER

oNLY

$1.

POSTPAID

ny. -
ms—Ure of the Slide Rule,
Vi, & Mathematics

. Commercial Calcula-
Interests — iscounts —
art Cut Arithmeti

IX. W

[z]
X
»
=3
E ] o]
<5 3%
4
-9
-]

c,
cights and Meas-
ures—Uscful Tables.
Send Stamps, Cash er Money Order.
Xead Todav for Your Copy
of This Indiapensable Book.
It Can He ¢ arried Readily
i Posket.

a
T
»
v,
a7
=

TECHNIFAX |

SERVICE

.~ RADIO

THIS MODERN

SERVICE UNIT

TELEVISION ond FM rodio present un-limited
opportunity for service PROFIT .

WITH

. - Your
profils ond service require the best equip-

ment . , . SER-V-LUX.
sk Custom built instruments oveil-

oble for oll types of service . . . or,
unit con be supplied with blank

panel. Write for bulletin D

SERYELUX

MANUFACTURING CO.

E. V. SCHWARTZ, | © s T i 10 K. Frankin St, Ehea o 6.1 | 391 ond Buchanon Ave.
Los Angeles. Calif. —_————— e e . 3 GRAND RAPIDS, MICH.
. TRANSFORMERS * %% SPECIALS 4% a B ROt
s INTERPHONE CONTROL BOX T
Permits transter of 11.8. from  receiver
E15Y 00cy. INPUT " ox wd. x 2%l Comsles JK 2337 | -
Fuuip. Cuuservatively Rated JR-HAL Toggle Sw. Lum. Tin, Pot. 300K
Sa., 1THU RMS. .. ... $3.28 Ohm Term. Sirip. UPRIGHT CAPACITORS
UL ERIED 9l 2300 A Real Buy. Price $1.00
s a'mi‘c‘ T . i;?, Fro. Miud. Vglhqé Ttl;lllnlll Mfrs. BB Pr’hieou
T av oA S 8 1 H00VD Ae 35¢. 3 for $1.
AT 435| _ EAND PASS FILTER E .25 doovDC 2 396, 3 for 1,10
v TA, © 23 | =T0173, Xharp hand pass peaked at 700 ¢ps. E 5 600VDC 2 Selar 3e. dtor 1.00
- 22| Band-width: 830 cycles ar 20 b, Down E | s00vVDC 2 Micamold 39¢, 3 for 1.IC
g;; tromm sk High to high Imbedunce. Can 0 x5 600VDC 3 olar 49¢c. 3lor 1.45
: - be plogged into ‘phone output of reeciver B 3x.1 500vDC 3 Gudeman 55¢. 2 for (.05
.. B 398 | fo1 el resnbis. Cuts out GRM New. with B .25 400vDC 2 Aerovox  39¢. 3 for L.10
o83 1RZ0vCT 100MA 1198 |rirult diagram $2.00 g g goovgg 12' inlar :asge.g;or :.gg
g : JBOOMA. .3V o GX a 00 v erovox e, 3 for 1.
HEO={ROONESUMACT O NAYY LINE FILTER E i 400vDC 2 cD. 35¢. 3 for 1.00
OOV 12N A0 AZMAL SOBIAE 10 amp W/Ih MFDSMV ol g a: 333333 g a:l:‘lnem:n .“Lg:. 3 ::: l{g
1% s R L ause [fled cond. T VAC, D $1.98 D q 600VDC E Atro 45¢, 2 for .85
BOVET InMA, 6.3V/1.3A; .
< B 2. 600V DC 2 Aero 50c, 2 for .95
isi: BROVET 1 AOMAL R ARl D o | A ¢ HEINEMANN CIRCUIT BREAKERS | ¢ {55 ioovec 2 co. 35¢. 3 for 1.00
S ARRCT ROMA SETEA 5.2¢ Can he uged far A and 14 operation, | D 3x.l  600vDC 3 55¢, 2 for 1,05
: SVCT HOMA. BV/BA. a2 | ® Amberes .010. 3. 7. 10 50. 100. 150 A 23 svoc 3 Gudeman 4. Z for .95
6.0 B s TOTOMABYIZA. s ';-"""“I """ Earh ?"‘; B Nl 600VDC 2 Gudeman  45¢, 2 for .85
Piste Trane. —BRGENG: FOOVCT. ANOVET, Approx. 150 nofor . 32°1 p | 500vDC 2 G.E. Pyr 45¢. 2for .85
e B 00 . 2.23 100 Amp 3 Pale 250V 6.95] o 1 500vDC 2 G.E. Pyr 45¢.2for .85
i tas T 3% N &y B Nl 600vDC 2 G.E. Pyr 45¢c. 2tr .85
. $1.25 A% IV, 12 : 150
.\m‘. ?‘l\.orl:’ix 'r'nm_:ﬁ: ﬂ: o :.;g o] VIOLTAGEI REGU'\'ATOR’S Send
A q OGIMAL d Lelan 113 Amp 80V 2.95
Pl 15|1MA“A P ] SOMA 1221 Lelaml /30N dn. BV 5.7 oue 2.95
howes—35HY. .A5A. SF.28: Dual .5y, 1700 | Webster .1 to 3 AmD fur K141 Gun-
Chokes _DHY, 40MA. 35 2HY, 200MA. 73 sight a g . 2.9
Croke—Dral 1201Y. 17M A, 2 a7 1
Chokes—3HY. S00NMA. $1.48: 2 1NY. Z00MA . 1.20 Y. sero 1 (—
SEND FOR LISTS OF TRANS. & CHOKES . 96PF. 99.50
o . 16191 16191 16191 OIL FILLED CONDENSERS
10 Otims 50W W.L. Ferrule 26¢, 4 fur  1.00] TYDe _1619 vacuum lul)e_ﬂ. octal based pentmle. | - . The 1 MFI 7000 VIO $3.27, 2 for $6.50
125 Ohms  20W  Glass  Ferrule  30e. 3 for 85| MOst versatlle hIRh pervesnce tuhe at A New low Drice. 1 MFD 6000 VD¢ 2.60, 2 for 5.00
32:3 (')lzl‘mx ‘;9“ ((H]-n l"rrrn:e %gc 3 ;nr |§g $.21 en or 5 for . < e ieeeee. .. W00 5 MFb 1000 VIX s[i?g. 3 for ;gg
R ms W ilaxs Ferrule e, 3 for 1. 3 2000 YDC 15, 2for 2.
€00 Ohins  35W  Glass  Ferrnle  30¢, 3 for .85 INSTRUCTION MANUALS 255 My 1000 VDX 95¢. 2 for 1.80
700 Ohms POW  Glass Ferrule 70, 2 for 1350 e 312, Re 342 ... .. ) . .. $1.25 1 MFD 1300 VDO 95¢, 2 for 1.80
1300 ohms '}u\\_ 11t Lugs 15e, T for 1.00f w7 93] ) 125 2 MFD 000 vin' 62c. 2for 1.30
4000 ohms 20W W.L. Lugs 20c, 5 tor 95| Mrurk 1T 1.00 1 MFD 1000 VDC 87e. 2 for 1.70
Send for List of sther vaiues. 6 MFD 600 VDO B3¢, ¥ for 1.25
YIBRATORS T MFD 80 Y 95¢. 2 for 1.80
10 MFihv 1000 VI $1.75, 2 for 2.50
TI N0 12 wle. bopin . - 3100 en. FREE ! FREE! FREE ! 15 MFD 1000 VDC $2.25. 2 for 4.50
M SR6TH, 24-32 wvde. pin ea,
", 12 v 5 pln.. 2 (.00 e CEC FLYER OF BARGAINS YOU NEED SEND FOR LISTS OF OTHERS
12, 6 v. 1C. 6-DIn wpecial | . 1.00 ea. WRIZEJD RIRHONE[OICO VIt
Mfrs. quuntities in all (ypes avallable . 932 PHOTO TUBE
s ¢ o All merchandise Quaranteed. Mail orders prombily filled. All Darts. F.D.B. | 1,is Tune is # Gas Phototube having
BIRTCHER TUBE CLAMPS New York City. Send Money Drd"cn:) gneek. Only shipping charges sent S-1 Response. pxtnl'(":(l,lrlyd sNen-l!;vQ
926-A,  D2d-Au, e frared "Radiation.
82 .R. H28.144, Can he used with
$26-15, P2a.n3%, i
9260 .. @ 12¢ on. $3.00 GQMMUMCATW"S EQ“IPME'T co. ISNJI'&% rouvees “Sena "Eor
OTHER TYPES AVAILABLE MINIMUM MANUKARTURERS QUANTITIES AVAILABLE MOIDERM Data. Price .. $1.25
ORDER 131 LIBERTY ST., N.Y. 7. N.Y.. DEPT. Cé, PHONE DIGBY 9-4124

JUNE, 1949
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« RADIONIC ..
Howse of Radis and Telewision Buyo
’ TV RECEIVER The famous RCA 630TS design

::b::;‘tn. picture, 30 tubes. Beautiful 5295

flectors. 6 ft. steel mast. Hardware, 7 25
.

brackets, insulators, complete..
T:Agl!olm RCA model. 400V @ 200 ma
6.3V @ 4A, 5V @ 3A. Shell type, uni-

versal mounting. Shpg Wt: 9 lbs.......s3.9s

’ TV ANTENNA Hi-Lo freq. 2 dipoles with re-

¥PEAKER Genuine RCA, 10 watt, 12° speaker.
Powerful Alnico V magnet. 3.2 ohm
voice coil. New. Beautiful design..... $3.95

TUBES Standard brands up to 80% off. Send for list

RADIONIC S
COMPANY

Trioune Theater Entrance

170L Nassau Street 14 New York T, N. Y.

WOrth 5-0421 1z Open daily 9 to 6--Saturday 9.5

- s

1139 PHONO AMPLIFIER—

r 2 Tube AC-DC
3 2t $1.28 2 tubes—50L6—3525 § |

PHONO OSC—2 TUBE $2.75
Uses 3525, 128A7, 2 tubes $1.,20

PHONO AMPLIFIER

3 Tube AC-DC SI .69

3 at $1.49

Volume and_Tone Controls.
Uses 128Q7. 35Z5. 50L6.

Set of 3 Tubes. .....$1.35
Output Trans, .. .. W32 |
5% Alnico Npeaker (A1) |
67 PM speaker. ... 1.45
ALLIANCE PHONO MOTORS . L 2.50
FICKUP $1.79 111G 0UTIUT PICKUP 1.99

ALL ABOVE WIRED & TESTED
$1 Deponit on all orders. Free Catalog RE
ADIO MAIL ORDERS
2 W. Broadway, New York 7, N. Y.

URPLUS ueiomwe e

===\l

0-1" capocity . . . soch $2.25

1-2* capadity . . . each 3.50

2-3" copacity . . . eath 5.50| All New Drills! Ong. vaive $15.

3-4 copacity . . . each 6.50] 30 atsorted sizes ondlengths $3.50
SEND FOR FREE DESCRIPTIVE CATALOG

Send check, money order or cash. 25% deposit required

on C. O.D. orders Al

PRECISION
JEWELERS

SCREW DRIVERS

Tinkering with Your television
set, or building Your own radio
set? For precision work of every
type. these eight Jewelers Screw

Drivers are perfect! Complete Set
of Eight, from the smallest size 9
up to size 2 . ., and they'li handle

the most delicate job! Finest tem-
. . . lowest price

\YOUR HOBBYY
1\ DESERVES...

€.0.D. $2 plus postage,

P'NE WATCH co. or send %2 and we pay

11 .
29 Eidaad.¢ St Ru. 40 5 New Yorb 4, N. Y. |

Paul Ware has been elected head of the
Electronies Parts Division, Allen B.
Du Mont Laboratories, Inc., of Passaic
and Clifton, N. J., announces.

While associated
with P. R. Mallery
& Co. as consulting
engineer (1935-39),
Ware developed
and patented a new
method of induc-
tance tuning which
became the Mallory
Inductuner, later B
incorporated in the '& =
Du Mont Inputuner =
under the Mallory-Ware patents. From
1925 to 1935, Ware was consultant for
Splitderf-Bethlehem, Sonora Phono-
graph, R. E. Thompson, and also for
Monmouth Memorial Hospital, develop-
ing for the latter a hospital paging sys-
tem. He has also engaged in the design
and manufacture of radic sets for
Macy’s, Bamberger’s, John D. Williams
Export, and others.

Dr. F. Stanley Atchison has been ap-
pointed chief of the Missile Intelligence
Section of the National Bureau of
Standards, where he will investigate
intelligence systems for guided missiles.
Dr. Atchison has worked in nuclear
physics, in design of radio proximity
fuzes for bombs, rockets, and mortars,
and in the design of electronic systems
for guided-missile control at the Na-
tional Bureau of Standards. In connec-
tion with the proximity fuze work, he
was technical advisor to the Air Force
in the Pacific theater during their first
use of proximity-fuze bombs in the in-
vasion of Iwe Jima.

Robert C. Tait, Pittsburgh banker, for-
merly of Rochester, is new president
of the Stromberg-Carlson Company,
Rochester, N. Y. He succeeds Dr. Ray
H. Manson, president since 1945.

Roy Boscow has been named general
sales manager of the Magnavox Com-
pany, Fort Wayne, Ind.

Dr. Paul Wang has joined the staff of
the X-Ray Laboratory of the National
Bureau of Standards, where he will do

|
|
|

research in X-rays and nuclear physics, ‘
particularly betatron and high-voltage |

equipment, His present investigations
include the design and development of
a new type of ionization measurement
equipment, X-ray-dosage research, and
experimental verification of modern
theories of high-energy radiation.

John W, Utecht has been appointed to
the staff of the National Bureay of
Standards, where he will be concerned
with development of new electronic ord-
nance devices and related equipment in
the Ordnance Engineering Laboratory.

Mr. Utecht has done research on VT
proximity fuzes for projectiles, rockets,
and bombs. He has also conducted in-

|
|

vestigations leading to improved design [

and development of solenoids, shaded-
pole motors, gear trains, and turbine
wheels and blades.

www.americanradiohistorv.com

~HARD-TO-GET PARTS~

POWERFUL ALL-PURPOSE INDUCTION
MOTOR

1DEAL FOR EXPERIMENTERS—101 yses

Suurdily cunstructed (o brecisjon
standards, this self.startini shaded
role A.C. induction muler 15 pow-
erful enough for & number of uses.
g Some of these are: Automatic Tim-
ing Devices, Current iInterrupters,
Electric Fans, Electric Chimes,
Window Displays, Photace!l Control
Devices, Electric Vibrators., Small
Grinders, Buiers Pol y
ini PumpPs, Mechanical Mod.
and other aPpiications.
Conaumes about 13 watts of
power apd haa a speed of 3,000
r.p.m. When geared down, this
sturdy unit will constantty oper-
ate an ll-lnc: ’iurn‘t;blo loaded
with Ibs. dead welght—THAT® OW
Blaouians e nign. by 3° wide by 1347 deep:
has 4 convenient mounting studs; shaft Is Ts* long
by 3/16° diameler, and runs in self-sligning oll-
retaining bearings. Dealgned for 110-20 volts. 50-60
cycles. A.C. only. Shp, Wt. 2 lba,
ITEM NO. 147 sl 95
YOUR PRICE. . Lieeasiasstisaranee .

ULTRA MAGNET

LIFTS MORE THAN 20 TIMES
ITS OWN WEIGHT
LITTLE GIANT MAGNET
Litts 5 lba. emnlly. Welghs 4 os.
Made of ALNICO new hiRh-magnetic
Rteel, Complete with keeper. World'a
most powerful magneét ever made,
The experimenter and hobbylst will
find hundreds of excellent uses for
thia high qualllty permanent maguet.
3% x 114°  Snip.

Measuren wt.
By I!--“ o
{ouR PRice ...l . $1.25

"GENUINE MICROPHONE TRANSMITTERS

ReRgular  telephone trana-
mitters taken (rom a lurge
telephone supply compsny's
overstock. Work perfeclly
on 2 dry cells, Can be
used on P.A. systems, call
syatems. inter-communica.
tions sets, short-line tele-
phone  circuits,  house-to-
house or farm-to-farm
*phone lines, also to talk
through your own radio or
as concealed dictaphong
nick-up, Useful replace.
ments on battery-operated
rurat telephone lines,
THESE R GENUINE
TRANSMITTERS, MADE BY
Spdose. weaprn epachis A, STacHbEG
SON. excetlent Ln Bppear -

femarkable value and one seidom offered In these
times. Ship. Wt. 1 Ib,

"TEM wO. 180 ) ... $1.95
WATTHOUR METER

Completely overhauled and
ready for immediate service.
Iar ’A'

Yourvmidz. ... $5.95

AMAZING BLACK LIGHT!!

Power'il * S0.Watt Ultra-Violet Source

The best and most rrnctlrll
anufce of ultra-violer tight for

{4

cent pubstances briliiantiy luel-
nescent. No transformérs of an
kind needed. Fita any standard
lamp sucket. Brings out heau-
tirul chalescent hues in various
tvpes of materials. Swetl for
nmnaleur parties, plays. ete,: to
obiatn  unique Nightiog effecta.
Bulb only, S’hn. Wt. 2 Iba.

YOUR PRICE ... $1.95

" WESTERN ELECTRIC BREAST MIKE

his 1s a Hne light:w pht Rir.
craft carbon microphone weliha
only 1 Ib.

Mike cofes with breastnlate
mounting and bas 2.way swivel.
ing adjustment so that it can bhe
adjusted to any desired position.
There are 2 woven sirags: nne gnes
around neck, the other around
chest. Strups can be snapped on
and Off quickly by an infenloua
arcanZement.

This  excellent mike can e
adapted for home hroadeasting o«
private communication syatema., By
dismounting breastplate. it can be
used ns deak mike,

Comes complete with 8-foot eord
and hard rubhet plug. Finished in aherardized pilste,
non-rustable. Shipping weight, 2 lba.

YoR "PRict. . $1.45

HUDSON SPECIALTIES CO.
40 west Broadway, Dept. RE-6-49, New York 7. N. Y.

1 have circled Lelow the pnumbers uf the items ['m
ordering, Mv full remittance of $............. {ine
clude shipping _charkes) 18 enclosed (NGO €.0.0.
ORDERS UNLESS ACCOMPAMIED WITH & DEPOSIT,)

OR mv devosit of §. .. ... gopoon in enclosed (21377

requiredi. Ship order C.0.D. for balance NO C.0 D.
ERS FOR LESS THAN $S8.00. BE SURE TO IN-

CLUDE SHIPPING CHARGES.

Circie ttem No. wanied:
147 1%9 180 87 152 33

L Seate . ... ...,
------------------------.--J
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281,000 A MONTH ?

,‘\\\\% \\\‘\\\\\\\\\\\\\\\\'

WY

IU"ST ONE of the many plans in
Uns e ek broukht in over $1,000
a onth steadidy feem Fnho serv-
1we e, How To Make More
Money In Radip Service is so full
of moecanaknis plans it will
mmaze vou. EVEN HEGINNERS
using the easrer plans made WAY
OVER 3100 o week working from
homw. Why wurk fur wakes? [5e-
Ul own boss and nake
money. This book is making
ien everywhere:
Canmda, Pucrte Rico, Mexs
s America, Hawaii. Philigp-
|>|mn Nher countries. Letters of
thanks cume i continually.

it E-!ifl‘-

come

—Mook very helpful—fol- | In busineas 17 vears, Book
towinge advice in the book | comtains many  things which
viarned high a8 $100 3 [ Lok me I“allly yeurs 1o Jearn
week radio wnairlng | the  hamt way, Hook worth

my abartme! many times its small cost.
c c Seidler, P. V. Fuisner,
Brookiyn, N. V. Elmwoad, Illinos

25 yearn' cxperience packed in 83-page book by Gale.
Ainong MANY other thinpgs shows you where Llye mopey
s and how 10 et it FAS How™ (o test suls without
1akin them ot of cabincts snd jave estimales RAPID.
LY: How much to charge: lluw much work to do -m
w Lo start spare ninl anld 10 full time: How t
Wllh hnkmumy concerist llow to get plenty u(
crs

HOW TO BUILD A MDNEY. MIKING RADIO MAII. Olbik
BUSINESS. 4 .

How to work with
sales temy easily:
Bamdie yaur imcom checks,  monev.
ow o maké repcat ~.|Ien Tm secret of the
wl MANY otiher thines, Milllons $38 gomg ln
- Giet your share. The worlib 14 Your marke

reach it {rom  attic, cellar. or nmnmem
Tlnrt i MM.IL Weoyour na box. Learn e use || and
start_streams of eash. checks. nl Muney-orders toward
vou from North, Fast, South, and West.

LA,
prend
Exam ine kK
relnen it and we
More information

I'rice each hook ONLY 83 postpmid. C.0.D.°s 1n U
onlv, at 83 plus few cents nowtal fee. Books shi

¥. You have NOTHING TO LOSE:
s il ol poatinelv dy ighted el

e uned mlrrhnm.- nrwee imimediately.
Un hoois FIE

MERIT PRODUCTS, DEPT. RE.

216-32 132 Avenue Socingfieldd Gardens 13. N, Y.

CONICAL/ANTENNAS
Awmenica’s Outotanding
Television Bean

Y The DNE antenna for ALL chonnels
(no high frequency heod needed)
Y Maximum efficiency on ALL channels

% 410 1 front to back ratio on all frequencies
TELREX Conical Antennas provide the highest
possible gein to The receiver—since the full strength
of the signol {os received ot the ontenna) is carried
to the set with negligible loss—ond with o definite
reduction in the strength ot ghosts or reflectians,

TELREX Conical
Antennas ore built
better. Note this
center clomp which
provides such o
strong grip over bet-
ter than 3” of each rod surface. It is bath o mechon.
ical support ond electricoi contact second ta none,
And is only one of the features which result in
improved and steodier pictures — from o better
antenno — o TELREX € 1949, Telrex, Inc

AVAILABLE IN A VARIETY OF MODELS
TO MEET ANY NEED

At your distributar or write

TELREX,INC.

ASBURY PARE T, NIW JERSET

JUNE, 1949

People

George A, Ellinger, chief of the Optical
Metallurgy Laborvatery of the National
Burcau of Standards, Dr. Charles Snow-
den Piggot. consultant to the Research
and Development Board of the Netional
Defense Establishnient, and Dr. Robert
Simha, consultant to the Division of
Organic and Fibrous Materials of the
National Bureauw of Standards have
been elected to honorary niembership
by the Society of Sigma Xi, national
honorary scientific fraternity.

Lloxd Dopkins has become manager of
direct accounts for Crosley Corporation
with headquarters in Crosley’s Radio
City offices in New York. His activities
are to be nation-wide in scope. Prior to
joining Crosley, Dopkins was vice-presi-
dent in charge of
sales of Majestic
Radio and Televi-
sion Corporation.
Active in the ra-
dio industry since
1923, he was with
Crosley as a re-
gional sales man-
ager from 1939 to
| 1942,

Dr. John R. Pellam has been appeinted
to the staff of the National Bureaiw of
Standards, where he will do research in
the Cryogenics Laboratory. Dr. Pellam
has conducted studies in ultrasonics and
low temperature, including sound dif-
fraction, absorbing materials, ultra-
sonic velocity and absorption, and
liquid helium. In his present assign-
ment, he will continue his investigation
of the properties of liquid helium II.

Williami M. Piper has been appointed to
the staff of the National Burcan of
Standards, where he will do research in
the Ordnance Mechanics Laboratory of
the Electronics Division.

Mr. Piper has designed and built
electronic test equipment, ineluding
wide-range video amplifiers and high-
fidelity public-address systems.

Charles A. Mabey, formerly Director of
Research for the Bristol Company, has
been appointed to the staff of the Na-
tional Bureauw of Stundards, where he
will supervise c¢lectronic miniaturiza-
tion circuits and processes as assistant
chief of the Engineering Electronics
Laberatory. Mr. Mabey has done re-
seatrch on ultra-shortwave radio equip-
nment, humidity measurement, indus-
trial instruments, and automatic con-
trol apparatus.

C. S. Frauklin has been awarded the
Faraday medal for 1949 by the (Brit-
ish) Institution of Radio Engineers.
The medal was given for his distin-
guished work in radio engineering, par-
ticularly in the development of the
beam antenna and other devices which
made high-frequency communication
possible over long distances.

Mr. Franklin, whose name is best
known in America as the originator of
the Franklin oscillator, is a real pio-
neer of radio, having been one of the
first group of engineers who joined the
| Marconi Company 50 years ago.
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TRAIN QUICKLY!
OLDEST, BEST EQUIPPED
SCHOOL of ITS KIND in U.S.
20 ifag Fieldd

Come to the Great Shops of COVNE in Chicago due-
ing our 50th Anniversary Vear! Get quick, practical
training in RADIO Tl‘l EVISION or ELECTRIC

TY. G 1 Appeoved . Fieanee plan for non-veterans
Maif Coupon Today for complete details

NOT “HOME-STUDY' COURSES!

You learn on reul, full-gize vipmpment, not by malit,

Finest staff of trained instructors to help you get

ready quickly for a better job, a fine future,

FREE BOOKS Clip coupon for big illust rated
Coyne link on cither ELEC

TRICITY or RADIO-TELEVISION. loth hooks

sent FREE if yon wish. No obligation; no salesman

will call. Act NOW!

B. W, COOKE, Pres.

COYNE Electrical & Radio School, Dept. A9-81H

500 S. Paulina Street, Chicago 12, lilinois

Send FREE BOOK and full details on:
[J ELECTRICITY O RADIO-TELEVISION

NAME

_STATE

CIT

THE PRICES SPEAK FUR THEMSELVES

RADIO TUBES CONDENSERS
Each Per Hundred
| 50L8 Kenrad 55¢ .001— 600V .$3.95
| 3525 Kenrad 39 .002— 600V. 3.95
125A7 Kenrad 55 .003— &00V. 4.40
| 125K7 Kenrad 54 .005— 400V. 4.40
125Q7 Kenrad 49 01— &s00V. 4.40
| 35L6 Hytron 55 02— 400V. 4.95
25L6 Stond. Brand 49 03— 600V, 4.95
25Z6 Stond. Brond 49 .05— 400V. 4.95
| 6SA7 Stand. Brond 49 J— &00v. 7.20
65K7 Stand. Brand 49 Each
6597 General Elec. 39 .25— 400V.$0.12
5085 Sylvania 55 .5— s00V. .17
35W4 Hytron 39 10— 25v. .1&
12ATé Sylvania 49 10— 50v. .22
12BAS Sylvania 59 16— 150v. .18
12BEé Sylvania 59 20— 150v. .24
S0A5 Sylvania 79 20/20— 150v. .24
35Y4 Sylvania 49 30— 150v. .28
14A4 Sylvonia 49 40,/20/20
14A7 Sylvania 49 — 150v-25v .44
14B6 Sylvania 49 40/40/20
| 14Q7 Sylvenio 49 — 150V-25v .44
14R7? Sylvania 49 50/30— 150v. .44
35A5 Sytvania 79 4— 450V, .24
35Z3 Svylvania 79 8— 450v. .27
1A7 Stond. Brand &9 16— 450V. .34
| TH5 Kenrad 59 16/16— 450v. .59
INS  Stond. Brand &9 20— 450v. .39
195 Philco 69 30— 450v. .47
1LAS Sylvania 69 40— 450vV. .59
| 1LDS sytvania 39 80— 450v. .97
1LCS Sylvanio 69 005—1700v. .13
1LE3 Sylvania 79 .008—1700v., .15
1LH4 Sylvania 69 01—1700v. .17
117Z3 Tungsol 69 .02—=1700v. .19
117Z6 Sylvania 88 .05—2500V. .58
&F5 Stand. Brand 49 1—2500V. .64
6F6 Westinghouse 59 .25—2500V. .86
A7 Westinghouse 49 .05—3000Y. .69
65C7 Kenrad 59 .003—6000V, .57
4SL7 Philco 59 0056000V, .42
K558 Hytren 29 .01—4000v. .74
OZ4 Stand. Brand 69 .05—56000v. .97
24A Kenrod 49 .0005—7500v, .58
47 Philco 79 003—7500v. .47
77 Nat. Union 39 .005—7500v. .72
80 Stand. Brond 39 .0005—10000V. 44
Send 20° ;, deposit with order-Include Postase

'BROOKS RADIO DIST. CORP.

80 VESEY ST., DEPT. A, NEW YORK 7, N. Y.
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Each of these books supplies

vsable information

Ne. 20—HANDY KINKS and
SHORT CUTS. A cartcsulle edited
compilation ol G savers Kink

'nl\\yl Supdies T

E '

Sutyerts. 50¢ each.
0. 30—UN SUAL FA'I’EN'I’ED

CIRCUITS, I944 46, 1 ¢

-1

o 3. 50e
. 3|—RﬁDIO ‘QUEST. ONS
AND ANSWERS. Anwets fo masl

trequenthy axked gquestions. Clean
‘ It ddlugrams,  Amplitiers - Re
erivers — Transmillers Metets and

Test iibnien Intetptinnes Powel
Xupnlies  'honesraph Amplitiers
1AL Xastems. 50¢ each

No. 32—ADV NCED SERVICE
TECHNIQUE. An up todate val
lection of indarmation for the ad-

valieed  semy 3 isunal  Alin
nenit - Trin s Neoaine
FOR TV SERVICING it
Nlding N npiiones - Regs- -Masch
ing L 1kers Itemote Juke

toves  Senvicing Reeord  Clhanges
Hum Eliminatinn KM Senvicing
5Ce each,
No. 33—AMPLIFtER BUILDER $
GUIDE. Jimvaluable tor (he
and  builder  of  aidi
Tells how ta hulhl
il iticts with pow

A new and highly important beok! Gives a complete understand-
ing of working brinciples behind oscilloscope operation, and how
to use the instrument effectively. Clearly written with a single
purpose—to help you use and understand the oscilloscope. No man
servicing television receivers can afford to he without this knowl-
edge, Invaluable far anyone who uses the oscilloscope.

Feeid

No, 34 — R‘IDIO ELECTRONIF
CIRCUITS An estensh Hewrian
of eireult ol an In.r o
: nt ale |ip e of s i

ALL ANGLES COVERED

Chapter I—Dnec1 Currem ond Aliernormg Current, Visual observo

tion and ) ing tages ond curren ts on the il N o
cathode. rov tube. Cha,:'sr 2- H n I I -I\I.-Inu.\'ln'ulll.'-'\l‘:‘l""hllz.‘ A
nt Cinits V0T Volimeters Sl
screen, an 115 def'ected by electrostatic and electromac A Ihana  Annliticn
nefic means. Chapter 3—How s'gnal deflects electron be :m ver‘ (O DA
e < age d s beam horizontally. Role ATEUR RADIO

“oth he

gas discharge tybe- ’he multi- BU'LDERSGI IDE Fuot the “han
Chapter 4—The cathode ray tube “w | ¥ 1 lln\

supplies eitth tells Al
= o : Meter Fand A M

to operate o 'scope. \.no|:1~ §—Aligning TV i.i. channe s—~TV fron " "',';',..I‘;'g.',:.., .
e fif a u “Ratars
of signal qenero?ors ) alie ' an

,g P t her b nel snc each
| FM er &— A N». 36—-R!Dlﬂ TEST INSTR“
. Chapter & CANEST fur v I

ot Hhe .

s, n e
ments—over and under modulation. Locoting hum— ect

ment of vibrator power supplies. Phage shift in audio amplifiers,

103 ILLUSTRATIONS Mo S-ELEMENTARY @AD)0

Only 75c¢

112 PAGES

wha  Khows  Jittle  about 1
How to get =tatted. and rven mog
imparant how ta Keep going: Plan
the Nervice Xhab -Kauibping
shop - Systematie vCirennt Clisoks
Sienal Tiaci Metlonds - Serviermny
the  Mbdget  Sulicring — Servicing
Volume  Cantrals  Thw  to Sepaer
Speaker< 50c each.

See vour jobber today or send for THE CATHODE-RAY N& 3“;“';"‘”1.{," B IDERS DA
oisglllk[ﬁ%scow along with other titles in the GERNSBACK atiety of sets 1o shmeal
1 . . appe

ales: Shot
F‘nrlahle AL
ure and  SXantyrn!
B iplete voll-windiug
wrished. 50c each.

~eneeeeo-----MAIL THIS COUPON NOW ..

RADCRAFT PUBLICATIONS Inc., Dept. 69 10 OTHER BOOKS

25 West Broadway, New York 7, N. Y, 0 No. 29—Handy Kinks tronie CircuHs.
Send me the books checked, postbaid. ;nrl Shapces poe

[INO. 40 CATHODE-RAY OSCILLOSCOPE O Mo, 30—V ausual pat. D No- 35—Amateur Radio
T5¢
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ented Circuits, Guide, 50¢
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[ Ne. 31—RadioQuestions TJ No. 36—Radio Test In.
Your Name . L and Answers. 50c struments, 50¢
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N |cc Technigue, die Serviting
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O No. 33_Amnll1|¢r
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...... Bullder's Radle  Receiv:

Adiiress .. .. . T3 Ne. SJ_R adio-Elec- ers, 50¢

Johher s Name
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Tommunications

IMPROVES ENLARGER
Leur Editor:

[ read Fips' article on the magnetic
TV enlarger (April issue) with some
interest. As you say, it is impossible to
draw electrons through giass, as would
be necessary for this unit to work.
However, there is a solution. When the
face of the cathode-ray tube is made of
Electro-crystalite (a material whose
nature [ am not at liberty to reveal,
but which will release electrons on the
outside in direct proportion to those
striking it on the inside), it becomes
quite easy to enlarge images in this
manner. Furthermore, if we place a
large, strong magnet (v front of the
screen, we can puil the image right out
into a three-dimensional picture. There
is one dithiculty here, however. This
makes it necessary to have complete
shielding over the whole unit, and of
course this seals the picture up inside
a box where yvou can’t see it. As soon
as 1 liek this problem, T will let you
know.

BiLLy R. PoGUE,
The Dalles, Oreg.

(A number of elever suggestions have
been made on our April Fool story.
This. we believe, is the best one.—
Editer)

MORE TV DX
Dear Editor:

I noticed a letter from Donald Smith
of Northfield, Mass., about television
dx reception at 100 miles, I am 150
miles from Louisville, 200 miles from
Cineinnati, and 240 miles from Atlanta
and I get excellent reception from these
cities about 507% of the time. I find that
one good booster gives less snow and a
clearer picture tian two or three.

[t’s proper matching of the antenna
that does the job. Use of a shorting
stub matched to a channel is better
than adding boosters.

B. WATERS,
Ouneida, Teun.

NiIX ON COMPULSION
Dear Editor:

[ disagree with the men whe say that
all radio technicians should be licensed.
The real reason for such an attitude ix
to reduce competition.

This is America. the land of oppor-
tunity, the better mousetrap, ete. Those
who do good work have nothing to fear
from less competent rivals. It is too bad
that well meaning “gimmick” investi-
gators have spread the idea that techni-
ctans are crooks; it makes lawmakers
more willing to listen to licensing
propositiens.

If Joehnny Neighbor can fix his
friends’ radios it is all right with me.
I’ll get his failures. I learned that way,
[ built my first radio when I was 13,
back in 1926. It got one station and Dad
was as proud as a peacock. I've never
been threatened with jail because |
didn’t know all the answers.

I believe voluntary associations re-
quiring certain standards of member-
ship are all right. But nix en the com-
pusion stuff!

R. N. BEARD,
Hayfork, Calif.

RADIO-ELECTRONICS for
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BATTERY ELIMINATOR

Dear Editor:

The improvements recommended for
an A-battery eliminator on page 50 of
the January issue are already incorpo-
rated in my home-made model, but I
think I have gone the author one better.

I included a reversing switch in the
d.c. output leads, Different car radios
have different 6-volt polarities to corre-
spond with the differences in automobile
electrical systems. Rather than fool
around and reverse leads, [ simply flip
the polarity switch to the position at
which the radio will play.

HENRY C, SZYMANSKI,
Buffalo, N. Y.

HELP FOR FOREIGN RADIOMEN

The following letter was addressed
to James R. Langham, author of many
RAplo-ELECTRONICS articles on sound:
Dear Mr. Langham ;

During the Japanese occupation all
my books were destroyed—possession of
even an English dictionary might have
cost me my life. For that reason my
knowledge of radio is like that of a be-
ginner. I would like to make a trans-
former, following your article [“Roll-
ing Our Own Output Transformer”]
in the December issue of Rapio-ELEc-
TRONICS, but I do not have a wire table
or enough knowledge to make the cal-
culations. Would you be kind enough to
give me some detailed instructions?

Not a cent can be sent out of the
country to buy radio parts—not even to
et educational books. It took me over
two years even to secure a subscription
to Rapio-ELECTRONICS, and that I got
through the kindness of an American
company which does business with my
employers.

Lar Cuee CHoy,
Pontianak, West Borneo

Mr. Langham not only answered Mr.
Choy’s queries but sent the letter to us
with a notation that many foreign
radiomen are in this same predica-
ment. Could we do anything to help
them?

While many countries restrict the ex-
port of cash, most will allow merchan-
dise to be sent out. What is more nat-
ural, then, than a swap?

Now here is our otfer: RaDIO-ELEC-
TRONICS will run—without charge—
small classified-type advertisements for

Supgested by Anthony Miinnieh, Budapest, Hungary

"Call o serviceman to repair the set—
there are absclutely no ghost images”

JUNE, 1949

Communications

foreign radiomen living in exchange-
restrieted countries who need radio
parts or books and who have something
they wish to swap for them. American
radiomen may then correspond with the
advertisers.

RADIO-ELECTRONICS cannot act as in-
termediary—hut it can and will print
these free advertisements. They must
come from countries from which money
may not be exported. All ads must be
under 40 words in length. Ads may be
re-worded or edited. State your needs
exactly and give your full name and
mailing address.

Note well that almost all countries
(including the U.S.) have export and
import duties and regulations. Both
correspondents should check up on
these before sending anything.

"BRAIN" HAS ANCESTORS

Dear Editor:

Your March RaADI0-ELECTRONICS is
really sizzling with a great collection of
fine articles by experts in their fields
and it is a pleasure to send you my con-
gratulations.

Of particular interest to me were the
articles on “The Electronic Brain” by
W. R. Ashhy, M.A., M.D,, and the story
on the “President’s Transmitter.”

The ‘“Electronic Brain” is very re-
nmindful of the theories of our old and
far-seeing friend Nikola Tesla, and of
the eminent biologist Jacques Loeb, on
the Mechanistic Conception of Life.

{(Continued on page 95)

The famous ACA-100 Amplifier — a self-balancing,
drift-correcting, direct-coupled amplifier — the most
satisfying musical amplifier ever designed. Based on
early Loftin-White circuits, perfected by A. C. Shaney
in 1936, and now brought to a standard of quality far
above that of any corresponding amplifier. Exclusive
features include:

@ Push-Pull Triede Expander.

@ Mon freg iseri ing noise supp

@ Push-pull Bl and lo freq. variable squalizers.

#f you ore sofishied with nothing less shan the best,
write feday for free technicol lierature.

Special models for all magnetic cartridges.

398-10 troadway

New York 13, Nﬁ.iY.

REFRIGERATION
! SERVICE MANUAL

1935 EDITION

| WHILE THEY LAST
5250 Formeriy $5.00

[ Radio Electranics, 25 W.Broadway, N.Y.7, N.Y.

T.A.C. DOES IT First AGAIN!

All Major Components Already Mounted on Chassis

including pre-wired “YIVIDeo" |, F. strip (Pat. Pend.) and pre-wired front
end. Only 13 tubes remain to be wired! No technical knowledge required!

vis,on even o loymon can follow.

NEW! SIMPLIFIED INSTRUCTIONS! COMPLETE S?RVICE
DATA! The most eloborately detoiled instructions in tele:

CABINETS ANDSTANDS IN
BLOND AND WALNUT AVAIL.
ABLE AT REASONABLE PRICES.
WRITE FOR LITERATURE.

Picture ard Sound

FREE!..

B
NEW LOW PRICES!
T.A.C, STANOARD MODELS 21 RCA tuhes,
DuMont C.R. Tube. Pre-wired = VIViDeo'
iure and Sound 1P, strip with 51
Amplification. Pre-wired All-Channel

ered mmplﬁv wilh  ALL  MAJOR

MOUNTED. H
FIED DATA for Wiring und Servicing.

Model M101$—Complete tless C.R. Tube)

Modet F101S—LCompleie with 10* RCA C.R. Tube

Modet F121S—Complete with 127 huMant C.R. Tube

Modet F131S—Comblele with 15* DHoMont C.R. Tube
ALL T. A, C. 14"

supply.

Components|

| BROOKLYN 6,

lus RCA
Slube Picr
slages of Picture
; """-;""'L“""}y"‘.‘.’“
Twing. RCA 5x7 Oval leavy Duty PM Speaker, Deljv-
COMPONENTS
US New Comprehensive SUPER-SIMPLI-

s I 69|5° Dealer's Net®

] 0 Dealer’s Net®
. Dealer's Net#

l 4-50 Dealer's Nots
and 207 Assemblies coniala 30

I
Dudant C. K. tube. ROCA 127 Heavs Duty 1°M speaker. une all features
mentioned above PLUR Pre-wired 141KV High Voliage Dousbler 1'ower

% Write for Catalag on our Complete Line of TV Replocement

Prices subject to change without nofice.

540 BUSHWICK AVE.,,
N.Yl

Cumplete comprehensive Service Data on the T.A.C. exclusive “VIVIDes' |3-tube
I.LF. Strip (Pat. Pend.}. Contains all inlormation needed
to thoroughly understand and service this umigue high-gain L.F.
features 5'; stages of Cathode-Coupled Grounded-Grld Video |.F. amplification. i s
tivity, stability, V1V IDeo'’ can't be beat! write for FREE bookiet SB-1 or ask your local jobber fer it,
Bocklet SBe) alse included with each T.A.C, DireetsView Assembly.

Strip which
For high gain, sensi-

T.A.C. CHAMPION MODELS. Ildentical extra-vajuo
features nu abosve except Standard Tunier replaced by
uMont Inputuher fur_C(nlllﬁllluuua Tuning of ALL ¥M

L RADIO AND TV CHANNE

Mode! M101E—~Complete (lese C.1t. Tube)

$209.5000 100 e

Model F101C—Complete with 10* RCA C.E. Tube
n.' 5 Dealer’s Net®
Model F121C—Complete with 12° DuMant C.R. Tube
|4° DBealer’s Netw
Modet F131C—Complete with 1%® DuMont C.R. Tube
351-35 Dealer’s Neyv

Model F201C-—Camplete with 20 DuMont C.R, Tube

565-1 5 Dealer's Nets

TELEVISION
ASSEMBLY CD.

Subsidiary of

RCA tubes. plus

*Prices 5% Higher west of the
Mississippi

o 20126 In, screan. Decler’s Net® . . ¥

Model P.520 . ., 520 Sq. In. Screen Projection Television

Assembly. Wondarful LARGE PICTURE TELEVISION with
§9.50 blies are guoranteed to operate when

All components ore of the finest quality
and fully guaranteed under the Stond-
ard RMA Guarantes. All TAC Assem-

ossembled according to instructions,
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RADIO SCHOOL

BEFECIALIZTIE

grow as television grows.

Television Serviceman

Radio Serviceman

Radio and Television
Retailer

You can become a Radio and
Television Technician now!

A million neu jobs — almost 4,000 a week — will be created in the
television industry during the next five vears according to estimates of
industry leaders. Actually, during 1948, television grew faster than
any other industry in the history of Amcrica,

Here is a real opportunity for you. Trained television techniciuns are
in demand. By starting now, you can get in on the ground floor —

To help supply this needed manpower, the Milwaukee School of Engi-
neering has expanded its radio and television courses. Now you can
get complete practical, technical training in the MSOE laboratories.
This is nol just a Serviceman's conrse. It prepares you for a carcer in
all of the technical phases of television and radio.

This special course Prepares you for any of the following careers:

Supervisor in Radie ond
Television Assembly

Radio and Television Tester

Broadcast Radie-Operator

Police. Taxi-Cab and Rail-
road Transmittes Operater

Police. Taxi-Cab and Rail
road Receiver Serviceman

TECHNICIAN
1102 Years

SERVICE
6 1o 12 Months
® Eleciricity

OTHER COURSES AVAILABLE

= Electrotechnics
% Radio and Television

® Welding A i

* Refsi " # Electronics Degree .
elrigeration » Refrigeration, Heating and Air Major in Electronics

® Heating Conditioning or Power

PROFESSIONAL

3 Years

Electrical Engineering
Bachelor of Stience

-

SPECIALIZE &« BUILD YOUR CAREER WITH PRACTICAL TECHNICAL TRAINING

L

|

| MILWAUKEE SCHOOL OF ENGINEERING,
[ N. Broadway and E. State

I Without obligatien send me free booklet

| Radio and Television or..

I Nome .

I Address. ... .. ............

I [

LEARN RADIO!

PRFPARE FOR A GOOD JuB!
COMMERCIAL OPERATOR (CODE)
RADIO SERVICEMAN

TELEVISION SERVICING
BROADCAST ENGINEER
Veterans get $130.00 Equipment
SEND FOR FREE LITERATURE
BALTIMORE TECHNICAL INSTITUTE
1425 Eutaw Place, Dept. C, Baltimore 17, Md.

—_——-_MILWAUKE € —n

of ENGINEERING

ﬂ_-lﬂll!l.l._1_':l|l,l:l!l JUIILIVEL HLIM HITHWD HAOA QTINAE = FIZITVIDILE

Technlcal
Institute
Suunded 1903

by Oscar Werwith

Dept. RE-649
Milwavkee, Wis.

“'Career Building™"

|

{

|

ond more detoils on course in !
(ourse. I
o

|

|

i

/,_ 3 _— - —
\() RADIO ENGINEERING
..
FM—Television—Broadcast
Folice Radio. Marine Radlo, Radio Servicing. Avla-
tion Radio and Ultra High mole apphications.
Thorough traimng in all branches of Radio awsd Elec-
tronics. Modern laborstories and equipment. Old es-
tablished schooi. Ample housing [facilities. 7 acre
campus. Small  classes.  enrollments  lmited. Qur
graduates are In demand. Write for catalod.
Approved for Veterans

VALPARAISO TECHNICAL INSTITUTE
Dept. € VALPARAISO, INDIANA

P

JOBS IN TEI.EISIOH

YOUNG MEN 16 TO &0

There Is o Job Opening for Every Qualified
Trained Television Technicion

WE CAN TRAIN YOU
Free Employment Service
Yisit Our Maodern Loboratories and Clgss Rooms

APPROVED UNDER G.). BILL OF RIGHTS

AMERICAN RADIO INSTITUTE

New York Buffalo, N. Y. Syracuse, N. Y.

101 W, 83 S¢. 640 Main St. 131 Shonnard S¢.
‘‘Teaching Radic Since 1935

NEW, INTERESTING.

TELEVISION 12 eme

As Televislon gains momentum, rapidly.
constantly. It offers to pruperly-iralhed tech-
niclans careers witl a future Industry.
Broadeasting of owu Business.
Train at an Institute that pioneered

in TELEVISION TRAINING since 1938.

Morning, Afternoon or Evening Sesslons in
laboratory and theoretlcal instruetlon, un

der xuidance of experis. covering ull phascs
uf  Radin, Frequency Modulation. Tele-
vislon, Lieenscd N, State. Free
I'lacement Service. Approved for Veterans.

ENROLL NOW FOR NEW CLASSES

Visit, Write or Phone

RADIO-TELEVISION
INSTITUTE

480 Lexington Ave_, N.Y. 17 (46th St.}
Plaza 3-4585 2 blocks from Grand Central

Make Your Career
RADIO and TV

b, T + I waut e
traln at

FREE - Wreite lor Free Baoklet " Your Future in Radi

Don Martin Schoo! of Radio Arts

1655 No. Cherokee, Hollywood. Calif. HUdson 23281

CORFESPOMBEHNCE COURSES IM
v § RADIO o ELECTRICAL EHGIMEERING
ELECTRICAL ENGINEERING ©et, 8908 grasp ot

Prepare yourself st Low Cost. for secure future. Moderi
course. 50 simplified enyune csn undermand auickiy.
s 3 Fxtra fint e L Lond

RADIO ENGINEERING 5l TVirens) photo-stecinic
work, Trains you to be Super-service man, real vacuum
tube technician. Servicemen needed badly. Diploms on
completion, Many £raduales earning big pay.

Electronic Kit given to students e¢n- El
FRE E rolllng by June 1. WRITE for tres 525 ther

achonl catalog, student magazines, Course

details of deferred pavment nlan. ete
Lincoln Engineering School. Box 931-RE-8, Lincoln 2. Neb.

AUDIO ENGINEERING SCHOOL

A practical Audin Engincering course in Sound Fuhda-
mentals: DISC. FILM and MAGNETIC Recordink: Trans-
nizaion Measurements: Menitnring and Mixing.
oraloriea conlain _ Transnunsion Sets. Oscillators: Har-
monic Analyzer. Distortion Seis. Intermodulation Ana-
lyzer. and other equipment. Recording Studio assimu-
Iating Broadcast. Mution Picture and Commercial Sound
Recording, H. M. ’!‘ronlmim;.‘ I'res.-Directar. Approved
A%

for veterans and Foreign
HOL'YWOOD SOUND INSTITUTE. Inc.
Holywood 27. Calit

1040-E North Kenmore
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__ Communications

RADIO and TELEVISION

Thorough Training in All
Technical Phases
APPROVED FOR VETERANS
DAYS—EVENINGS WEEKLY RATES
RCA GRADUATES ARE IN DEMAND
For Free Catalog Write Dept. RC.49
RCA INSTITUTES. Ine.
A Service of Radio Corporation of America
350 WEST 4TH STREET  NEW YORK 4. N, Y,

TR

7

nan, Learn how 10 send and
OBRA, in by telegraph
8 thousands of
adventure, |y
"

HYE |
i Learn at
L Candler Sys
Amateur (7
cense. Write for FIIEE BOOK
CANDLER SYSTEM CO.
Dept, 3-G, Box 928, Denver |,Colo.,U.8.A .

ELECTRICAL TRAINING

Intensive 33 weeks’ residence course in funda-
mentals of industrial eiectrical engineering, in-
cluding radio, elcctronics. Prepares for technician,
enkineering aides. Approved for veteran training.
56th year, Enter Sept. 6, Jan. 9. Catalog.

B“s ELECTRICAL SCHOOL W

7846 TAKOMA AVENUE

RADIO
COURSES

Preparatary Mathematics, Serv.
ice, Broadcast, Television, Ma-
rine  Operating, Aeronautical
Frequency Modulation, Radar,
Ciassos mow Joimin Y& the summer lerm Jume Isi
Entrance e1am, May 16

Veterans. Literature.
COMMERCIAL RADIO INSTITUTE

(Founded 1920)
33 West Biddle Sireel. Baltimore ), Md,

Tesla felt this strongly; Loeb studied
life reactions to external stimuli and
found definite proof, as disclosed in his
1918 book, “Forced Movements, Troph-

isms, and Animal Conduct.” These
theories and tests on lower animals
prove conclusively that many of man's
actions are merely the result of his re-
actions to external or internal stimuli.

A moth flies into a flame, guided there
automatically and without volition by
internal heat- or light-sensitive organs;
a bat flies, visionless, by reaction to
radar-like, supersonic squeaks it itself
emits; homing pigeons and bird migra-
tions have some sort of direction-sens-
ing apparatus, perhaps magnetic, as
suggested by some; even plant life, such
as the sunflowers, turn with the sun.
Man has made proximity fuses which
“tell” the flying shell when to explode;
gun pointers which “tell” the gun when
and where to fire; automatic camera
irises, which, like the human eye, regu-
late the exposure to suit the light in-
tersity on the subject; electronic “com-
puting brains” of great complexity, and
many other and similar reactors to
stimuli of one sort or another which
set up definite actions in the mechanisms
they control. Work is progressing on
target-seeking guided missiles which
will not only take the right course and
adjust themselves to course-deviating

JUNE, 1949

forces, but which will seek, identify,
and destroy a given target as well as
if they had human pilots. Many years
ago (1911) I built for John Hays Ham-
mand, Jr., an “electric dog” which
would follow a light anywhere it went.
This principle has been applied to pho-
tographic telescopes for keeping them
accurately "'on” a given celestial object,
irrespective of varying atmospheric re-
fraction. Dr. Ashby goes a long step
further in his “homeostat” by endowing
it with power to adapt itself and its
stimuli reactions to changing environ-
mental conditions,

BEnJasmin F, MIESSNER,

Meorristoun, N, J.

(Mr. Miessner is one of the pioneer
inventors in the radio field and holds
more than 100 patents on aireraft radio,
phonography, directional microphones,
electronic music instrunients and other
radio and electronic devices.—FEditor)

WOOED BUT NOT WON

Dear Editor:

I have been a reader of your maga-
zines since the “cat-whisker” days of
radio and have always enjoyed your
editorials. But the latest one, Manu-
facturers Wooe Servicemen, has me won-
dering,

Radio trouble-shooting is my hobby;
I do not compete with established con-
cerns and don’t have to. I believe I have
established a rather enviable reputation
as a “radio expert” and any work that |
do is on jobs turned out by repair firms
but still for some reason or other not
satisfactory to the customer. This
brings me up to the subject of your edi-
torial:

For many years I have used and rec-
ommended Philco products. [ know my
say-so has resulted in the sale of many
of their sets without any financial gain
on my part, nor was [ looking for any.
Last year, 1948, a number of Philcos
were purchased by friends on my rec-
ommendation and reports to date show
three of the jobs very unsatisfactory.
For instance, the Philco 5-tube a.c.-d.c.
radio-phonograph combination. Exam-
ination of this set disclosed the tuning-
dial knob broken off. This control and
the volume control are bakelite; there
is no support whatever, and these knobs
Just pop off. Also the least downward
pressure on the volume-control knob
shorts out the set. Getting into the
chassis, I found a blob of solder cover-
ing about half of the windings of the
oscillator coil. Rotten workmanship, to
say the least, and it seems to me inspec-
tions must be lax. Try and replace these
knobs and you will find the distributor
doesn’t have any. Simply because [ have
always had a high regard for Philco, I
wrote the factory, told them of these in-
cidents. They didn't even bother ac-
knowledging my letter. If this outfit is
so high and mighty and don’t give a
hoot about my reputation suffering in
recommending their products, they can
go and jump in the lake.

Apparently Philco Corporation is not
“wooing servicemen.”

J. E. EPPERSON,
University City, Mo.
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-
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#18 2-conducter Wire & Drum
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ers. ete. Full 175 feet of highest quality wire with
tough, weather-reslstant Insulation. 'omplete wiih
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METERS

Dejur Madel 310 meter for

all-around
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ameter flange: 23" hody
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MA-2038

. 51.95 each
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IF TRANSFORMERS
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galn, Only 23"x13" sauare; spade lug niounting

MA-Z3%i 10.7 M IF Transformer 49¢ ea
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INTERCOM TRANSFORMER SET

fine _transformer to matrh volee coll to grid, another
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units I'L,US a momentary DI'DT spring return push
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alone! These are small. strap mounting transformers
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Looking for

TUBES/!
What éage

[
Yes, we are looking for your excess or
ohsolete lubes. Dig them up TODAY
and convert them into ready CASH
NOW...no quantity too large or too
small...we nced them all
Send your list to:

MOHAWK ELECTRONICS CO.
160-C GREENWICH ST., NEW YORK &, N. V.

$M

WHERE RADIOMEN MEET, EAT and SLEEP

Visit the
FAMOUS
FIESTA
LOUNGE
Renowned for
Fine Food

'fOTE LOYTRAND

Atlontic City's Hotel of Distinction

The Ideol Hotel for Rest and Relaxation ®
Beautiful Rooms * Solt Water Baths * Gloss
inclosed Sun Porches * Open Sun Decks

atop * Delightful Cuisine *+ Garage on
& oy ! premises. * Moderate Rote Scheduls.
T T OPEN
. ALL YEAR Exclusive Pennsylvania Ave. and Boardwalk

For Quality Pictures—

use ZETI(A 1215” and 15" Tubes

For rich contrast, freedom from ion stain, long life and dependability there
is no better tube. Limited quantity available now. Write or phone immediately
as shortages are likely to recur.

ZETKA TELEVISION TUBES, INC.
131 Cetty Avenue, Clifton, N. J. Phone: Passaic 2-9095

g

Battarias

SPECIAL *1

3 WAY PORTABLE

NUY A KIT b.. a factory finished
TOP QUALITY PRODUCT. Operates
on 110-220 V.AC.DC and Battery. 4
minicture tubes plus selenium rectifier
4" Alm'co 5 Speaker. Uses 1.67V/; V.
and -4l V Battery. Total weight 61/2
lbs. Size: 9" x 4%” x 8//;” MONEY
BACK GUARANTEE.

Rush your order today. 25%, with or-
der, Balonce C.0.D.

Kit of Batteries for above $1.95

SALCO ELECT. DIST.

i70 Marcy Ave. Brooklyn 11 M. Y.
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Book Reviews -

COYNE ELECTRICAL TROUBLE SHOOTING
MANUAIL, prepared and published by the Edu-
cational Book Publishing Division—Coyne Elec-
trical and Radie School, Chicago, 9 x 11 inches,
626 pages pius 7-page index, Price $6,45.

A parallel work to the familiar radio
trouble shooters’ handbooks, this large
volume contains ecircuit diagrams of
more than 600 pieces of electrical equip-
ment of all types, data and specifica-
tions where useful, as well as trouble
shooting, maintenance, and repair in-
formation.

The subjects covered include basic
principles of electricity, measurement
and tests, transformers, motors, con-
trols, generators and converters, and
electronics. Refrigeration is dealt with
under controls.

Since considerable general informa-
tion as well as specific trouble-shooting
tips is included in each section, the book
may be interesting to the radioman who
though not himself a regular electrical
worker, may need information on the
principles or details of certain elec-
trical equipment from time to time. The
general reader will also find the tables,
symbol charts, and illustrative dia-
grams useful. The drawings are espe-
cially large and clear, and many of
them cover a full page.

SURPLUS CIRCUIT DIAGRAMS, puablished by
Troup Engineering Co.. long Beach, C(alif.
H x 8% inches, 30 pages. Price $2.00.

Circuit diagrams of the R-89-
A/ARN-5A, AN/ARC-4, BC-733-A,
BC-221-Q, Collins MBF, BC-1206-C,
AN/APN-1, Navy ARB (CRV 46151),
BC-412, R-9/APN-4, ID-6/APN-4, AN /-
ARC-5 receivers and transmitters (in-
cluding the v.h.f. transmitter), BC-645,
SCR-269-G, T-67/ARC3, R-T7/ARC-3,
and R-65 APN 9 are given. A simpli-
fied schematic of the ARB receiver and
conversion data on the BC-412 radar
oscilloscope and the BC-645 are also
included. (The popular SCR-274-N dia-
grams are handled in another book by
the same publisher.)

Most of the diagrams are reprinted
from technical manuals and in some
cases they were reduced considerably
to fit the pages of the book. Conse-
quently, several of the diagrams are
too small to be of great practical value
unless they are enlarged. In four cir-
cuits, the components are coded and no
parts values are supplied. 1t happens
that these diagrams are large and clear
and can be used for circuit tracing.
—R.F.S.

CYBERNETICS, or Centrol and Communication
in the Animal and the Machine, by Norbert
Wiener., Published by John Wiley & Sons, Inc,,
New York, 6 x 9 inches. 194 pages. Price $3.00.

Cybernetics is a book which may be
the first publication of a new and very
important science. Derived from the
Greek Nyhernetes (a steersman. Latin
gubernator, English governor), it re-
fers to the study of feedback mechan-
i=ms, such as for example the governor
of a steam engine, the negative feed-
back in a radio circuit, or the complex
and little-understood mechanisms by
which human bhody and brain unite to
perform any action.

Electronic scientists developing feed-
back control mechanisms have been in-
creasingly impressed by the analogy
between their apparatus and the human
brain and nervous system. At the same
time advanced students of the brain
and nerves discovered essential paral-
lels between the action of the byain and
nervous system and the feedback ac-
tion ef certain eleetronic apparatus—
a parallelism so exact that one worker
in the field stated that he found it
easier to discuss the nervous system

with electronic engineers than with

doctors. A number of meetings between
representatives of the two groups re-
sulted in laying down plans f