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RCA Lahoratorics developed

a copper mesh with 2,250,000

tiny openings to the square inch
for the television camera “eye.”

Your ye/' finer felevision pictfures 7%/’0[/74 #his super- Fne mesh

In RCA Tmage Orthicon televi-
sion cameras you will find a super-
fine copper mesh. Until a new
technique for making such screen
was discovered at RCA Labora-
tories, onlv coarse and irregular
mesh—which obstructed 60% of
the picture—was available.
Today, through RCA research,
such mesh can he made with 1500
gossamer wires to the lincar inch.

An ordinary pinhead will cover about
7000 of its tiny openings.

By RCA's technique—now producing
commercial quantities of 200- and 500-
mesh screens —the mesh is so fine, so
regular in structure, that it is invisible
on home television receivers . ..and as
much as 85% more television picture
passes through.

You benefit—many times
This new type of super-fine wire
mesh, and the technique for making

it, like most major developments in
all-clectronic television, is another
RCA Laboratories first. Leadership
in science and engineering adds
value beyond price to any product or
service of RCA and RCA Victor,

* * *

The newest developments in radio, tele-
ision, and electronics may be seen in uction
at RCA Exhibition Hall. 36 West 49th
Street. N. Y. Admission is free, and you are
cordially invited. Radio Corporation of
America, Redio City, N. Y. 20,

4l RADIO CORPORATION of AMERICA

www americanradiohistorv.com
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| TRAINED THESE MEN

“N. R. 1. helped
qualify me for
" position as Radio
Mechanic with
- United Airlines.

Have my Radiotelephone
2nd Class License.”~L. M.
Hauger, San Bruno, Calif.

“*Work only spare
% time at Radio and
®3 averageabout 340

22 a month. Knew
nothing about
Radio before enrolling with
N. B I.”—Samuel T. De-
Wald, St. Clair, Pa.

“l am operating a
Radio Sales and
Service business.
& With FM and
» 2% Television in the
offing, we have a very
profitable future.”--Albert
Patrick, Tampa, Florida.

LEARN

VETERANS

N/

.
1

TRAIN You AT HOME FOR

GOOD PAY - SUCCESS |-
"\ A BRIGHT FUTURE

in Amerreas Fastest-Growing Industry

TELEVISION

BY PRACTICING AT HOME
IN SPARE TIME WITH
THESE AND OTHER KITS

e N I SEND YOU

Want a good-pay job in the fast grow-
ing RADIO-TELEVISION Industry?
Want a money-making Radio-Televi-
sion shop of your own? Here's your
opportunity. I've trained hundreds of
men to be successful Technicians . . .
MEN WITH NO PREVIOUS EXPE-
RIENCE. My tested and proved train-
at-home method makes learning easy.
You learn Radio-Television principles
from illustrated lessons. You get prac-
tical experience building, experiment-
ing with MANY KITS OF PARTS
I send. All equipment vours to keep.

MAKE EXTRA MONEY
IN SPARE TIME

The day you enroll, I start sending
SPECIAL BOOKLETS that show you
how to make $5, $10 a week or more
EXTRA MONEY fixing neighbors’
Radios in spare time while learning.
From here, it’'s a short step to your
own shop or a good-pay Radio-Tele-
vision servicing job. Or be a licensed
Radio-Television Operator or Tech-
nician. The nuniber of Radio Stations
has nearly tripled in the last few years
—and within three years, experts pre-
dict there will be 1000 Television sta-
tions on the air. Then add develop-
ments in FM, Two Way Radio, Police,
Marine, Aviation, Microwave Relay
Radio! Think what this means! New
jobs, more jobs, geod pay for qualified

GET THIS TRAINING
WITHOUT coST

UNDER G. I. BILL

men, The man who prepares now will
reap rich rewards;

MAIL COUPON FOR
BOOKS FREE
Act now! Send for my FREE
DOUBLE OFFER. Coupon entitles
you to actual lesson, “GETTING AC-
QUAINTED WITH RECEIVER
SERVICING.” 1t shows you that |
learning at home is easy, practical.
You also get my 64-page book, “HOW
TO BE A SUCCESS IN RADIO- §
TELEVISION.” It tells what my
graduates are doing and earning, how
quickly you can be on your way to
good pay, success, a bright future,
end coupon in envelope or paste on | %
J.E.SMITH, President, ‘

Dept. uJX, AL i
National Radio \
Institute, Pioneer g

Home Study Radio r
School, Washington9,D. C. & ‘ M T

00d for Both - FRE

MR. ). E. SMiITH, President, Dept. 9JX []
| National Radio Institute, Washington 9, D. C. [ ]
Mail me Sample Lesson and 64-.page Book aboutll

How to Win Success in Radio-Television—both FREE. ]
(No Salesman will call. Please write plainly.)

penny postal.

]

Name. o Age. |

Address. :

City. Zone. State......... )

35:1 Check if Veleran Approved under G. 1. Bill §

--L——— S -._---------‘----------‘
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Hugo Gernsback, Editor-in-Chief
Ered Shunoman, Managing Editor

ELECTRONICS

formerly RADIO-CRAFT

incorporsting

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

1. Queen, W2QUX, Editarial Associate

Angie Poscale, Production Manager

Wm. Lyon Mcloughlin,
Tech. Hlustration Director

SHORT WAVE CRAFT? TELEVISION NEWS®
RADIO & TELEVISION
o radvoark jegistend U, 5 Poteat Uftice
JE T —
Sales Managers
John J. Lomson, Lee Robinson

Cirgulotion Monager

G. Alique

Contents September, 1949
Editoriol {Poge 19)

How to Ge* Into Radia. .icvun i iuanianaeninn P by Hugo Gernsback 19

Electranics [Poges 20-29)

Prospecting for Uranium (Cover Feature}.......
Informotion for Prospectors ..
r How Does it Work?
Build this Geiger Counter
Twelve New Vocuum Tubes Intr
E ics in Medicine, Part XI, Uitrasonic Waves Destroy Bocteria and Help

. : By Eugene J. Thompson 28

. .... bv Robert F, Scott 20

S by Eric Leshe 22
by Fred Shunamon and Carl Kiehl 24
R IR | 27

Television News [Pages 30-35}
Intercorrier Televisers Use Cemmon L. F. Channels by Jesse Dilson 30
i R by Ricardo Muniz 32

. .-by Hugo Gornsback 34

Television Transcriptions

The Transpole Voriotenno, Part |l

Broadcasting and Communications {Pages 36-37}
Citizen's Band Opened to Public for Ragular Use -......by Julian P. Freret 36

Theory ond Engineering {Poges 38-39}

Microwoves, Port V . . ... .....by C.W. Palmer 18

New Design {Poges 40-42)
Paint Your Own Circuits. .o uvnimn s by Robert F. Brodley 40
New Tope Recorder Kit.....c..ooociiiennnnnns hoonno BoGOC . L. 42

Servicing (Pages 43-50}
Fundamen‘als of Radio Servicing. Part VIl Resonant Circuits .by John T, Frye 43

Industriol Radio Service o, . . 45

Rodio Set ond Service Review (Zenith Model THIIB) e 46
Amateur (Pages 50-54)

Operoticn on 160 Meters.. .. ... ioiiaiueinas by Rufus P. Turner, K6AI 50
Foreign News [Poges 56.58)

European Repert. .. ....oeaee ornrearnnunen .......by Ralph W. Hallows 56
Departments

The Redio Month........... 5 8 Miscellany ... 10

o B it ‘g Association News L. T2

adio Electronic Circuits . b P 7

New Devices . 62 eople ’ )

Question Box ) 64 Technotes BaRBEGs .. 14

New Patents ... &b Communications U ).

Tey This One . 68  Baok Reviews : L. N

ON THE COVER: Pari-time prospector John Flood investigates o rock
crevice for possible uranium deposits. Kodachrome by
Avery Slack.

RADI0-ELECTRONICS, September, 1949, Volume XX. MNo. 12, Bublished monthly. Publication Office; Erle Ave..
¢ 10 G Steets. Philadelpiia 32, Fa. Fntered @5 second vlass ialter sepleniber 27, s, al dhe post office at
Phitadelphis. V'a., unver the Act of March 3. Ixte. SUBSCRIPTION RATES: In L. ¥ and Cansds, in 1.8,
pussessions, Mexico. South and Central Americsn countries, $3.50; $8.u0 for two Yeara: $8.00 for three yoars:
single coplen 3uc. All other foreixn counirien $1.50 a vear, $8.U0 for 1wo Years. $LL il for three years. Allow une
month for change of address, When oedering 8 change Dleade furnlsh sn sddress stencll impreasion from i recent wripper.
ADCRAFT PUBLICATIONS. INC. Hugo Gernshack. Pres.: M. Harvey Gernsback. Vice-Fres.. ;. Allauo. Sec'y.
Contents Covyrlgnt, 1949, by Radcraft Fublications. Inmc. Text and illusirations must not be rebroduced without
permission of copyright owhera
EDITDRIAL and ADVERTISING OFFICES. 25 West Broadway, New Yors 7, N. Y. Tel. REctor 1-9690. BRANCH
AOVERTISING OFFICES: Chieago: 308 W. Washington_ Streei, Telephone RAndolph 6-7383. Los Angeles: Latpn W.
Harker. 1127 Whishire Blvd., Tel. MA 8-1271. 8an Franeiseo: Ralph W. Hurker, 582 Market St Tel. Garfleld | 2431,
FOREIGN AGENTS: Great Britain: Atiss 1'ublishing and Dstelbuting Co.. Lad.. 14 Kride Lune. Fleet 8t. Lon-
don E.C.4 Australa: Meil'e Agency. 179 Elizabeth street. Melhoutne Franee: llrentano's. 37 Avenue de L"Opera,
Faris 2e. Holland: Tedleciron, lleemutealuche. Lireel 124 lesmaipde, Greeee: lolernanonal Houk & News Axencs, 17
Amerikis Street. Athens. So. Africa: Ceniral News Agency. Lid.. Cor. Risslk & U i Sts.. Joh hurg .
L1 Long Street. Capetown; 384 ~inith Street. Durnan, Satal. Universal Hook Agency. TU Harrison Street Jobanhes-
burk. Middle East: Stelniatzky Middle Fast Agencs. Jana Howd. Jerisatern  I0din: suall Gupis 1 bistrihutorsi
0., Armita Bazar Patrika Lt., 11 Anands Chatterjee lane. Calcutts. Broadwsy News Cenire. Post Bag 5557, Dadar.
Pombay 214 K. L. Kaonappa Mnodallar, 30 General Fatters Road. Mount Rosd, Madras 2. Pakistan: Paradise Book
stall. Opp. Kekal Cinema. Preedy St.. Karachl 3.

Editorial and Execulive Offices:
1 25 West Broodwoy New York 7, N. Y.
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INSULATED
COMPOSITION RESISTORS

In eritical television applications, Little
Devil Resistars can be depemded on for
longer, trouble - free seeviee, These tiny,
rugged units give quiet performance and
are ideal for sensitive RE eircuits. More-
over, they are availuble inx 5% as well as
+ 10% tolerances — in ¥, 1, and 2-watt
sizess standard RMA values.

NOISE-FREE
TYPE AB POTENTIOMETER

Continued use has litthe effect on the
resistance of this unit becanse the reaist-
ance material is solid-molded —not sprayed
or painted on. ln faet. the noise level often
becomes less witls tise. The unit has a 2-
watt rating with a good satety factor,

SEND NOW for Catalog No. 21

OHMITE MFG. CO.
4895 Flournoy St., Chicago 44

| Be Reght with...

RHECSTATS - RESISTORS « TAP SWITCHES

RADIQ-ELECTRONICS fox
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Let NATIONAL SCHOOLS, of Los Angeles, a practical

Technical Resident Trade School for almost 50 years,

train you for today’s unlimited opportunities in Radio

Good Jobs Await the Trained
Radio Technician

You are needed in the great, modern Radio, Television and Electronics in-
dustry! Trained Radio technicians are in constant and growing demand
at excellent pay—in Broadeasting, Communications. Television, Radar, Ke-
search Laboratories, Home Radio Service, ete. National Schools Master
Shop Method Home Study course, with newly added lessons and equipment,
can train you in your spare time, right in your own home, for these exeit-
ing opportunities. Our method has been proved by the remarkable success
of National Schools-trained men all over the worldt.

You Learn by Building Equipment with
Standard Radio Parts We Send You

Your National Sehonls Course ineludes
not only bLasie theory, lmt practical
training as well—you learn by doing.
We send you complete standard eauip-
ment of professional quality for build-
ing  various experimental and test
units. You advance step by step uuntil
you are able to build the modern su-
perheterodyne receiver shown above,
which i8 yours to keep and enjoy. You
perform mare than 100 experiments—
build many types of eircuits. signal
generutor, low power radio transmit-
ter. andio oscillator, and other units.
The bFree Hooks shown above tell you
more about it—send for them today!

Now! NEW PROFESSIONAL MULTITESTER
INCLUDED:

This versatile testing inctrumant is portahle
and complete with test leads. Simple to oper-
ate, accurate and dependable. Yun will he
able to yuickly locate trouble and adjust the
most delicate circuits. You ean usc the Mul-
titester at home or on service catls, It is
designed to measure AC and DC volts, cur-
rent. resistance and decibels. You will be
proud 10 owvn and use this valuable profes-
sional instrument,

1949

SEPTEMBER,

RADIO }

AND 4k O

- = ;:: J * -
Nz iy -
Lesscns aalle
and
Instruction
Material Are Up-to-date, Practical, Interesting

National Schools Master Shop Mothod Home Training gives you hasic and
advanced instruction in all phases of Radio, Television and Electronies.
Each lesson is made eansy to understund by numerous illustrations and
diagrams. All instruction material has been developed and tested in our
own shops and luboratories. under the supervision of our own engineers
and instructors. A free sample lesson is yours upon request—use the
coupon below.

You Gel This and Other Valuabla
Information in the Free Sample Lesson:

Both Home Study and
Resident Training
Offered

APPROVED FOR
VETERANS

Check Coupon Below

o B“;‘ Recelver Clrcuits and How They are
Used.

. Construction of the Anlenna Circuit,

. How Enmergy is Picked Up by Lhe Aerial.

. How Signal Currents are Converted into Sound.
. How ths Tuning Condenser Operates.

@ O om oW o

. How the R.F Transformer Handles the Signal,
and other data. with diagrams and illusirations

NATIONAL:SCHOOLS

LOS ANGELES 37, CALIFORNIA EST.1905

OPPORTUNITY COUPON FOR QUICK. ACTIO

wwWw americanradiohistorv com
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OVER $1

,000,000.00 IN SURPLUS!

FOR YOUR EVERY NEED

NEW BC 223 AX TRANSMITTER
801 Oscillatars and 801 power amnmlers
2-46 modulators and 1-46 gpeech am
4 Xtal feequencics and master O
switch. 30 Watts output.  Tone vowce or C.W.
Mod. Ideal for &5 meter Land.
TU 17TA 2000-3000 K¢, TU 25 3500-5250 wc. Bilack
crackle case.
extra cois. FreQuencies chart and tubes incCluded,
packed in Original cases. less Crystals at thus low Price.

MODULATION TRANSFORMER
AND DRIVER TRANSFORMER

RC 1206 modulation transformee. 815 Class
AB2, 56w. audio. RC 1205 driver trans-
tormer. 65N7 to 81%. Class AB2—Compan.
ion to RC 1206,

OonNLY 54'95 FOR BOTH UNITS

Y iS

"~ MICA CAPACITATOR
B wvoe  69€

INDUSTRIAL

PAPER OIL.

CAPACITATORS

5000 v, $2.95

ook a $4.95

o $8.95

SPRAGUE

CONDENSERS CD

e $1.95

COAXIAL FITTINGS

7 o Kt

2
RATY 3o¢ 20¢
ANGLE -
HOOD SOCKET PLUG ADAPTER
50-23% PL-25% M-359
83 1R £3.I18P 831.1AD

BR 22 K RELAY

Used n confunc-
sz'qs tion  with SCR
269F. changeover contamns

28v. step relay 5 deck., 6
position Ewiteh. 12V DPST.

ARR? AIRBORNE
VERSION OF

f1ALL I( R \l Tl'.l\

$129”

(One re.readiation suppeessor R-F.)

With 3 RF stages.
12 tubes. Motor and manual tuning. S.meter F-satec

tivity control. Crystal er. AVC. phasing conatrol,
ANL, etc  Alkg furnishes video output for scope. and
panoranuc GutPut for scanming. Complete with tubies
and X131, but without power supply. Power requires
ments, 270V.D C. at ti5 MA. and 6V.A C. § Amas
New, 10 sealed Caees

CLTRA HHGH-FREQUENCY
TRANSMITTER T-85/AFPT-5

BRAND NEW! sq;oﬂ

OoNLY
1500 Meqirycle Transmutter,
made tor U S Covernment,
complete with the fallowing
tubes: 2-6ACT7, 1-0L6, 7-829.
1-921A, 1.6AGT. 3522 Uitra
high {reqd  tube.  Conmiplete
with Mmigh freq. cavity. 1
Blower to cool the 522, 1
time  delay relay. 2 fila-
ment trane cond. and many
other component Parts for
nitra Mgh  frequenty work.
1t has a frequency checker
compsdete Lecher wifes. wib shider and sentitive tull
lor thething the wave length. The Lecher wires are so
calbrated that the setting of the thder miy be redd
directly 1n Centimeters, OPerates on 115V, AC for M-
ments only. Does not include any 0late supply. The
tuties alone are worth MANy times more thin what we
are selling the complete transmitter for Packed in
Qrigin 1l ¢asr==CONtaink nstruction book. Waqt 118 Ibs

T-13 CARBON MIKE
79¢ o
SCOPE TRANSFORMER

$395 Primary MOV, 60 Cy. Bec. 030V,
at 10 MA. Size Exdul g

Y-

$39.95
amr on  selector | l“C TYP": l'l’:

Comes with 3 coils | 100W. Bleeder consisting of 5 sections:

Includes two separate cases 10 4OFe | yoeqay 14,296 ohms,

30 MC-1F, Silver-Slugged, 35¢®
IIEINEMANN CIRCUIT BREAKER
l;SAY;\p. 95¢ e
$1.95
$1.49

SELSYN MOTORS
fon  $3.95

The ideal way of indicating lhe poution of Rotaey
| weams, wind indicator. etc. Line chord and instruc- 10 V.
tions for 110 AC operation furnished on reduest. 15 Ama.

10 v
.Fm. |

Kii 1"g v
ohms. 23 ohms. 21 ohms. 7500 ohms, 300 0'""‘- 49¢ | “;" Amgp. Adjustable

95¢ o,

A-3 AUTOMATIC PILOT
o e s wreeruns o $9.98

vice, or com®ass control on ships.

304TL
| 7 5¢

| Just the tube for that tkw
| tinal — typical  operation

2500 volts at 400 MA. An
| ideal tube for that induction

CONTROL BC 1103

Made by General Electric. Contains
USE
F301 20A 250V G.E. CAT. GE 1025

INDICATOR LAMP
1101 Mounting G.E. DWG. K78873)7

Pl
13014 115V 6W G.E. Mazda Type 36

heater or dielectric heater. l j RECEPTACLES
Efticient operation at 1500V. | J301 3 POLE RUSSELL STOLE FG6852
to 3000V l 'b 1302 2 POLE HART & HEGEMAN F7723
' 1303 2 POLE HART & HEGEMAN -7723
— 'uoa 4 POLE RUSSELL STOLE 8087
o RELAY
TUBES K301 120V 60n STRUTHERS OUNN AS8X1
815 $1.95 VRISO 69 9006 .44 RAKEO 3 95 SWITCHES
IBP1 195 958 .65 5085 .89 431 S301 ALLEN BRAOLEY CAT. 2AS
5FP7 .95 9002 44 15w4 .69 Joa .44 | 5302 INTERLOCK 10A 250V
7BP?  1.49 12¥3 .44 B72A .95 354 43 $4.95
9LP? 2195 9004 3 .43 1H5 § .69 1INS 69 PRICED AT ONLY .
C E PHOTOCELL .. 95c 303 = -89 VEZS . |fo MXI6 Cross pointer 312" Meter. Tww (0
Type used n maovic Pra 6bsc ' ‘“3 LRt microamp movenients, Brand new $2 95
lectors. burglar atarms.  2UAG - SY o8 | 500 ohm te grid matching transfarnwr
cte. . : No. 81739 o9

Ceramic mica Padder mngle 5 to 20 MMFD
pee duz  SUC

l Choke—300MA 20HY. Insulated for T000V
Heavy Porcelain Insulators.  Very consery
atively rated. Idle for KW nfig S 95

Butterfly Condensers

! Oscilator assembly 76 to 100 MC with
acorn tube socket mounted on

conaenges Lt PHILCO FURNITURE OR
Type B Frequency range 30u- 1000 ~ e

megacycles 295 * REFRIGERATOR POLISH
BC4 Antenna condenser 105.3310 MC . 3.95 Reg. 4% value tor g @@ coch
Oscillator 105-330 M.C. 3.95 8 oz. Can

|  Mtgda. by Philco Radio & Tetevinien Co.
$3.50 tor Cuase of 23

Don't Miss These Special Savings!

owdered iron. iy slug c

s4'95 r..m tor PLS'SE :3'.

| Remete Position Indicator
6:12V. 60 Cy. 5% Indicator with
0:-360 Oecgree Oial.

- 8 P B ARs't Mica condensers—per 100 $ 195
m(‘]r(-“" Bn-ak«-r. Z{V, 20 Amp. :m‘ llrm‘lqh(ener tor mumiature tubes c
AN 3160 Square D. Co ar phones. 2000 ohms, used 9oL

SCR625 Mine detector. used 339 50

_ $1.49 75.000-0nm 200 watt Blecder Res. 95¢c

Banana Jack and Plug Beautiful DETROLA Record Changer

T8¢ S =0

THERMOSTAT
Nermally oPens at 95° 49¢ m

F85-1 H5

]
Handles 12-10" records

W or 10-12" recards.  Au

M to.n.mcs(:;.in;esr—t)nu
Be a “‘Forty- Niner” in '49

THE "FORTY-NINER" GEIGER COUNTER

| s8 Qso "
| 4

@ Detects beta and gamma rays.

@ Light weignt uranium detector.

@ Equipped with 16 inch search peche.
@ Contdins twa 6712 velt Minimax batteries In the well-known tyPe of relization Osrillator Supbly.
Weight 4'; ibs. Complete Si2e 4''x5"x%6"". Beautifully finished Case with handle

Complete with foue tubes. Including Geiqer tube. batteries. scarch probe and ear-pPhone.

FM RADIO AND TRANSMITTER BC- G20- A

20 MC TO 59.95

2.9 MC
This Xtal controlled FM set has 13 tubes and has dual Xtal con-
il

Write d channels.  §t Alvo containk hu and Plate Meter
i B: (DILNG, (DIRCS, (DILHY, (Hi2ey (hiem,
1 for communication betwe trucks, hmlts. ete. Used, in goud
for conditing.  Less power supply.  Wio 38 iy,  Complete With carrying
case and diagranis.,
Free

HERSHEL RADIO CO

DEPT R E. 8
5249 GRAND RIVER DETROIT &, MICHIGAN

ANl orders F.0.B. Detroit—Minimum ordee $2.00—Michigan customers
U add 3% tales tax—20% payment must dccompany all orders.

Catalog

RADIO.ELECTRONICS

www americanradiohicetorvy com
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Here's How CREI Home Study Training Prepares You NOW For
a Better Job and a Secure Future in ZELE VISION S

ET IN and get ahead in Television! You can make

your own opportunity if vou start preparing now. No
need 1o tell you how fast Television is expanding—or. of
the number of jubs being created. One of industry’s lead-
ers predicts: I Million Persons in TV awithin + years! He
estimates 12 Million TV sets by 1953—40 Million by 1958,

If your future is in radio. vou must get in Television.
CREL offers the very training vou need to go after—and
get—a good TV jub.

CREI can show vou the wav with convenient spare-lime
study at home that gives vou the up-to-date technical hack-
ground you must have for Television. CREL courses are
designed 1o give vou a thorough grounding in hasic prin-
ciples and take you step-by -step through the more advanced
subjects of TV and its related fields. 1t must be remem-

VETERANS: CREI TRAINING AVAILABLE UNDER G.l. BILL
For Most Veterans July 25, (195( Is Deadline—AGT NOW!

If yvou have had pro nal or an:

perience and wa te male more money, let
prove to you w: have the tra ni ot need to
aualify for u belter radin joub. 1 elp
intelligzently w¢ I lowse v n 'Ly wour

background of exprrience, edurutive cud preseant
position.

Capitol Radio
Engineering Institute

An Accredited Technical Institute Founded in 1927

Dept. 149-A, 16th and Park Road, N. W., Washington 10, D. C
Branch Offices: New York (7) 170 Broadwuy * $an Francisco {2) 760 Morket §t.

SEPTEMBER, "©49

bered that alt new etectronic developiments have their roots
in past techniques. The basic theory of TV finds applica-
tion in everv field—aeronaulical radio. UHF. wide band
operation. ete. are based on TV techniques. Your CREI
training becomes important no matler in what direction
vou are heading. You will find CREI training hasic and
helpful right from the start. You will learn aboul and
understand such subjeets as: Opties. Pulse Techniques.
Dellection Gircuits: RE. 1F. AF and Video Amplifiers:
FM: Receiving Antennas: Power Supplies: Cathode Rav.,
lconoscope. Image Orthicon and Projection Tubes: UNHEF
Techniques. Television Test Equipment, cte.

FREE SAMPLE LESSON

Now. see for yoursel{! Mail the coupon for tree sample lesson and
e how interesting 1t is to study al home and improve your mcome

through abihity the CREI way

“THE ORTHICON AND IMAGE ORTHICON"

e5Cribe evelopmer

5S¢

MAIL COUPON FOR FREE BOOK

CAPITOL RADIO ENGINEERING INSTITUTE
J6th & Park Road N. W.. Dent. 149A. Washington 10. D. C

G ntlemen: 1l cnd your free sample and  booklet
Your Future in the New Waorld of Eleetromes.” together with g

full details of your home-study training. 1 attaching a bricf
sume of my ¢ perience, education and b T

Clheel: field of o
[J-PRACTICAL TELEVISION ENGINEERING

PRATTICAL RADIO ENGI-  — TE{EvISION. FM & ADVANCED AM

NERI G SERVICING
‘D”ATT "AD!O ENGI
O E RING ‘A% FM Tv) ) ADVANCED ELECTRONICS COM. 4
AER 'NA'T'CAL RADIOEN MUNICATIONS

GIiNEERING T] RADIO-ELECTRONICS IN INDUSTRY
NAME
STREET
CITY ZUNE ATATE
1 AM ENTITLED 70 TRAINING UNDER G. 1. BILL.
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_/4nnounu'ng f/re

RADIO & TELEVISION
LIBRARY

\ complete library covering everything
in Radio and Television in over 180 pages,
completely illustroted! Two  handsomely
bound books (vontens described helow?
in attractive =lip case .. . compact. coneise.

conplete i
Over 1800 Pages $9.00

VIDEO HAND BOOK

Now i ooe greal book  all the e-
wenlial kuowiedge of televiion for
laboratory terhnician  esperiment-
oF —~erviceman .
terestest in ur workiog ar Gelevison !
Complete, upsuadh-cminute inlama-
won arranged for quick relerence
casy to read . . . noe mathem nwe
(rer B pages . . . wmore than #00
|-In-lu:upll~ diggrams  and draw-
jngs. Here are some of the cubjects
. Fundameaials, the TV
« Mie Fecetyer, anlennas. pro-
vag. instablalion. serviee. test
ipment, data. term.. ete

RADIO DATA BOOK
___..—-" g

evervane In-

$5.00

« rlc.

The ouly radie hawdloak of o1
Limd! Covers esensthing in Raha
Jor lab technicians  expernueniers
—ersicemen eversune and a
aue! Over 90 pages. 12 hig ~ectians
with hawlreds of drawings and Jba-
grams. Some of the <nhjecte cuversd
wre L Testing. Measurmg and
Aligament . . o Al about Aidennas

Sunod Sy-tem- . Reeurding
. . . Complete Test an ritient
Hata . . . Compleie Tule Manunal
f . Charts, Graphs and ¢ urse

. 30 Tested Ciremnt- T e

$5.00

Sviibols and Stand ed- 150 Badec Circuits « .«
Dictinnary of Radia Term elc,, ete.
And Dlon') forget this moutl's copy of

RADIO wss:rans eiione
AND MAINTENAN

The cunpete trasle
ol Radio, Video,
’

=wzle capies Ju

fontr aad devcted 1o cades aod seriice
Al @

AAAH e wesv. S5UME D svears

A e wlnets of

ROLAND & BOYCE INC. Montehair 3. N
are anvailable at vour

Order

now!

distiibator’™

local connters,

BOLAND & BOYCE INC., PUBLISHERS

! .

ELECTRONIC BRAIN which stores
vast amounts of information, any piece
of which is availahle, was demonstrated
last month by the Departments of Com-
merce and Agriculture in Washington.
Known as the Rapid Selector, the ma-
chine was developed from principles
originated before the war by Dr. Van-
nevar Bush.

The Rapid Selector makes use of
standard 35-mm motion picture films,
on each reel of which can be stored the
contents of almost 500,000 conventional
library cards.

When the information is microfilmed,
a predetermined code pattern consisting

| of black and white squares is simul-

taneously printed on the film indicating
the subject to which the information
relates.

The operator of the machine, wish-
ing to obtain everyvthing the selector
possesses on a  particular subject.
places a master kev card in the mech-
anism. The selector’s photoe'ectric eyes
then =can the film at a rate of more
than €0,000 subiects a minute, auto-
matically sclect the desired frames. and

| copy them on a separate film throuvgh

| the use of high-speed photoflash tech-

|

niques,

Thi: development iz of inestimable
value -i research whers all references
in a pafticular field must be thoroughly
checked before undertaking new work.
Depending on the subiect matter and
the extensiveness of previous tre-
searches, a hunt for refererces which
took days or weeks with old methods
can now be completed in less than half

| an hour.

T"e selector, which can potentially be
coded for 10,000,000 different snhiects,
use< photoelectric cells. The Rapid Se-
lector scans the patterns of light and
dark accompanying each film frame
“looking” for a particular pattern to
match the master key inserted in the

HAMIKG
DETECTOR

MAIN CODE PRO.X

FLASHLAMP

ANTICIPATORY HIT PRCLI

The Radio Month

machine. When the two coincide, a
flashlamp is fired photographing the
frame passing through the scanning
area at that instant.

This flash results in a copy of th~
item of infornmation desired by the on-
erator. When a complete reel has pas-e-
through the machine, the researcher
has a complete and accurate hihliog-
raphy of the subject in a minimum of
time.

THEATRE TV PLANNERS were asked
last month by the FCC for a definitinn
of their plans. Letters were addresse-t
hy the Commission to Paramount Tele-
vision Productions, Inc., Twentieth
Century-Fox Film Corp., and the So-
ciety of Motion Picture Engineers ask-
ing that answers to six questions be
submitted by September 2. The in-
quiries were:

1. Minimum requirements for a com-
petitive nationwide theatre service.

2. Proposed frequency bands.

3. Uses of each frequency.

4. Whether some or all functions
could be performed by co-axial cable or
bv some other means not requiring ra-
dio spectrum =pace.

5. Whether common carriers will be
involved.

6. Specific plans for establishing a
thetre TV =ervice.

Paramount and Fox were askad for
renorts on their exnerimental relay
stations in the New York area.

TELEVISION RECEPTION was af-
fected in the New York area by last
month’s heat. Some set owners were
getting poor pictures or none at all.
Strange patterns of lines and rum-
bling, gurgling sound< were reported
by Eugene Anthony, television service
manager for General Eleetric. Many
cases of unusual long-distance recep-
tion were reported.

RECOPYING CAMEZRA
SPEED SENSER

PHOTOELECTR!
HIT DETECTORS

INTERROGATING
CARD HOLDER

- MIRROR SYSTEM

This photogroph of the interior of the Rapid Selector reveals the principol working parts.
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RATTLESNAKE put station WWWR
in Russelville, Ala., off the air for over
an hour one day last month, A 3-foot
rattler crawled into the tuning unit
and caused a short-cireuit. In Lyon,
France, a camel c¢auzed another radio
station breakdown, After the station
went off the air, technicians dixcovered
the camel calmly eating parts of the
antenna,

TV FILMS showing receiver owners
how to care for their sets will be made
for the RMA with the cooperation of
Television Broadcasters  Association,
the RMA Town Mectings committee
voted last month. A major purpese of
the film= will be to help reduce the
number of nuisance calls on service
technicians, especially those caused by
lack of knowledge of television receiver
capabiiities and of tuning and adjust-
ment procedures. .

The proposal was sparked by infor-
mation gained from technicians at the
six Town Meeting < sponsored last year
by RMA. The fiims will be made avail-
able to all TV stations for broadeast
at will,

DR. VLADIMIR K. ZWORYKIN, vice
president and Technical Consultant of
the RCA Laboratories Division, re-
ceived the Lamme Medal, an outstand-
ing award for scentific and technieal
achievement, from the American Insti-
tute of Eleetrical Engincers at its an-
nual meeting at Swampscott, Mass.

Dr. Zworykin wias awarded the medal
“for his outstanding contribution to the
concept and design of electronic ap-

paratus basic to modern television.” The
award, established in 1928 through a
hequest of Benjamin Garver Lamme.
chief engineer of the Westinghouse
Electrie & Manufacturing Co., was pre-
sented by Everett S. Lee, Institute
president.

METERED VIDEO was tried for the
first time last month by a major tele-
vision manufacturer, Crosley, in New
York. The firm is offering to install
receivers, together with a “visimeter™.
The meter provides the purcha-cer with
one hour of TV viewing for each quar-
ter he inserts in the slot, The money
is collected periodically and applied
toward the purchase price of the =¢t.

SEPTEMBER, 1949

The Radio Month

SERVICE CONTRACTS between tel-
evision receiver owners and independent
contiactors are illegal in New York
State, ruled New York Attorney-Gener-
ai Nathaniel L. Goldstein last month.
Asked for an interpretation of the
state statutes by the head of the State
Insurance Department, the attorney-
general said that independent contrac-
tors-—organizations other than manu-
facturers or selle.s of the receivers in-
volved—were selling insurance, under
the legal definition, Not having com-
plied with the requirements set up by
the Insurance Department for insur-
ance companies, these contractors ap-
parently have been violating the law,

Attorney-General Goldstein made it
clear, however, that a contract made
by the selley or manufuctioer of a re-
ceiver for service and parts replace-
ment diying the initial period of the
set’s wse constitutes a warranty, even
though extra payment may be made for
it; it is not, therefore, a violation. Such
warranties cunnot be renewed.

As noted in the August editorial,
many independent  television  service
contractors have been going into bank-
ruptey because of the unexpectedly high
costs of fulfilling service contracts. The
New York attorney-general’s interpre-
tation ix likeiy to alter the entire strue-
ture of the television serviee industry.

The few receiver manufacturers who
maintain their own field service organ-
izations will be affected only to the ex-
tent that their contracts will not be
renewable unless they are licensed by
the State Insurance Department,

CRYSTALS which hold their fre-
quency indefinitely and are more aecu-
rate than any previous types are being
made for the armed forees, the U. S.
Army Signal Corps announced last
month. A revolutionary new manufae-
turing process is expected to save large
amounts of money because of the long
life of the new erystals and to allow
closer radio station frequency assign-
ments beeause of their accuraey,

The new process, developed by three
Signal  Corps physicists, Avthur C.
Prichard, Maurice A. A. Druesne, and
Dr. David G. MeCaa, involves heating
the crystals to approximately 900 de-
grees . and then cooling them slowly
under  precisely controtled  conditions.
The blank crystals are placed on a con-
veyor belt and passed through an elec-
tric oven for two to three hours. Cool-
ing take- a full 24 hours,

The high Q of the erystals will make
smulier equipment possible by doing
away with the need for some of the
pre~cnt amplifier =stages, Used for con-
trolling standard clocks, the erystals
may also make possible a new, more
accurate definition of the second.

RADIOLYMPIA, Britain’s sixteenth
national radio exhibition, will be held
at Olympia Exhibition Hall in London
from Wednesday, September 28 to Sat-
wrday, Octoher 8, 1949, The last Radio-
lympia wax held in the autumn of
1947. The exhibition will include all
types of radio and electronic equipment.
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5 SECOND HEATING "G\‘\

no waiting, saves power

RIGID-TIP
latest in tip
engineering

LONGER REACH o

full 5Ys inches

SOLDERLITE
spotlights the work

STREAMLINED
perfectly
balofced

DUAL HEAT
single heat
200 waotts,
dual heat
200/250
waltts;

115 volts,

60 cycles ..gf

You ean do every kind of soldering
with this new 250 watt Weller Gun.
Power-packed, it handles heavy
work with ease—vyet the compaet,
lightweight design makes it equally
suited for delicate soldering and
getting into tight spots,

Pull the trigger switeh and you
solder. Release the trigger, and off
goes the heat—automatieally. Ne
wasted time. No wasted current. No
need to unplug the gun between
jobs. *Over and under® position of
terminals provides greater visibility
with built-in spotlight. Extra 5%”
length and new RIGID-TIP mean
real soldering eflicieney.

Chisel-shape RICID.TIP offers
more soldering area for faster heat
transfer, and new design gives brae-
ing action for heavy jobs. liere you
gel featnres not found in any other
soldering tool. . .advantages that
save hours and dollars. Your Weller
Gun pays for itself in a few montis,
Order from your distributor or write
for bulletin direct.

SOLDERING TIPS—get your copy of
the new Weller guide 10 easier, faster
soldering—20 pages fullyillustrated.
Price 10c¢ ot your distributor, or or.
der direct,

WA/ELLER
MANUFACTURING COMPANY

828 PACKER STREET - EASTON, PA,
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CONICAL ANTENNAS
\ i A

FATEMT
PEMDIMG

TELREX
MODEL 1X-BD

Bi-Directional Hi-Gain
Conicol *'¥" Beom
Brood Band Foll Audie
ond Video Band Pass
i Low Vertical Angle
Non-Varying (enter Impedance
| 2 to 1 Front 1o Back Ratia ~
L Uses 72, 150 or 300 Ohm
Transmission Lines
Universol Mounting Clamp

28 9 e s e s e s es s e e e S

-N0 HIGH FREQUENCY HEAD
TELREX MODEL 2X-BD

*
f Bi-Directional Stacked L
/ Conlcal V" Beam .
Low Vertical Angle .
Exiremely High Signal to

Noise Ratio .
Constont (enter Impedance
Uses 72, 150 or 300 Ohm .

Tronsmission Lines .
Universal Mounting Clamp 7

FOR THE ULTIMATE IN BI.
DIRECTIONAL GAIN, USE
TELREX MODEL 4XBD.

Fess a0

ASBURY PARK 10,

OVER 12 DB FRONT T0 BACK RATI0 —ALL FREQUENCIES

A MODEL FOR
EVERY TELEVISION

{ REQUIREMENT

TELREX MODEL 8X-TV

4 Bay Conical "V 8eam

Broad Band Full Audio ond Video
Band Pass

Low Verticol Angle, Minimum
Reflections

Moximum Signal to Neise Ratio
12 DB Front 1o Back Retio, all
Frequenties

150 Ohm Constant Center (mpe-
dance

Uses 72, 150 or 300 Ohm Trans-
mission Lines

Universal Mounting Clamp

AN

\

\

NEEDED WITH TELREX
TELREX MODEL 2X-TV

Uni-Directional
Conical "'¥"" Beam
Broad Band — Full
Avdie gnd Video

Band Pass

Low Vertical
Angle, Minimum Reflections
Moximum Signo! te Naise Ratio
4 10 1 Frant 10 Back Ratio all
Frequencies

Universal Mounting (lamps

MADE OF LASTING DURAL

For best results in any TV area,
use Telrex — the highest gain
antenna with constant center

impedance on all channels. Signals received at the antenna
are carried to the set with negligible loss and no reflections or
ghosts. Actual case records show Telrex antennas receiving
satisfactorily 200 miles over land, 300 miles over all-water
TV paths. Before you say “too remote”, check with Telrex.
We'll give you -an impartial, based-on-
experience opinion — without obligation.

COPYRIGHTED 1949

AMERICA'S o »
QUTSTANDING
TELEVISION
BEAM

JERSEY ™

NEW
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Radio Business

Radio Manufacturers Association presi-
dent R. C. CoscRovE appointed an RMA
Town Meeting Committee tn ennsider
firture activities in behalf of radio and
television service technicians, RoBERT
. SPRAGUE, president of the Sprarue
Electvic Co., North Adams, Mass,, was
named  chairman  of the committee.
Other members are: BENJAMIN ABRAMS,
Emerson Radio & Phonograph Corp.,
New York; A. T. ALEXANDER, Motorola,
Inc., Chicago: W. R. G. BAKER, (ieneral
Electric Co., Syracuse, N. Y.; H. C.
BoxFiG, Zenith Radio Corp., Chicago;
LeoxARD F. CRAMER, Allen B. Dumont
Lahoratories, Inc., Passaic, N, .J.;
Harry A. EHLE, International Resist-
ance Co., Philadelphia, Pa.; J. B. Er-
LIoT, RCA-Victor Division of RCA,
Camden, N, J.; G. M. GARDNER, Wells-
Gavdner & Co., Chicago; LARrY F.
Harpv, Philco Corp., Philadelphia, Pa.;
H. L. HorFMaN. Hoffman Radio Corp..
Los Angeles; J. J. Kaux, Standard
Transformer Corp., Chicago: STANLEY
H. Maxsoxn, Stromberg-Carlson Co..
Rochester, N. Y.; LEstIt F. MUTER, The
Muter Co., Chicago; and A. D, PLaMoN-
pON, Jr.,, The Indiana Steel Products
Ca., Chicago.

Six Town Meetings for radio and
television service technicians were held
under RMA sponsorship in 1948 and
the early part of 1949,

Annual Pacifie Electronie Exhibit will
be held in the Exposition Auditorium
at the Civie Center, San Francisco, Cali-
fornia, August 30 wul 31 and Septem-
her 1, 1949, The annual Western Re-
gional convention of the Institute of
Radie Enginecrs will meet concurrently
in the same building,

Association of  Eleetronie  Parts  And
Equipment Manufacturees went on rec-
ord at its June meeting in Chicago as
endorsing a plan to open the annual
Radio Parts Show to all manufacturers
who sell through distributors, regard-
of association membership, and
recommended that no attendance re-
stiictions be imposed during  Shew
hours. Present Show rules requirve mem-
bership in one of the five co-sponsoring
proups to exhibit,

less

Radio Mannfacturers Association re-
ported that May sales of radio receiv-
ing tubes decreased slightly under sales
in April. Tube sales in May totalled
13,488,121, compared with 13.593,164 in
April, and brought the number of tubes
sold by RMA member-companies in the
first five months of this year to 67.739,-
328,

A breakdown of the reeeiving tube
figures shows 9,284,019 tubes sold for
new sets: 3,465,017 for replacements;
605,510 for export; and 40.575 tubes
sold to government agencies.

National Electronies Conference will be
held from September 26 to 28 at the
Kdgewater Beach Hotel in Chicago.

Radio Cerporation of Ameriea has con-
tracted for permanent installation of
instantaneous TV projection equip-
ment soon te be installed in Fabian's
Brooklyn Fox Theater.

RADIO-ELECTROMICS
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New Training Offer!
NOW you build and
keep a top quality

ek

RECEIVER
to help you prepare for
a real job in

¢LEVISION

RADIO-E !CTRONICS
Choice of 10,12 or 16 INCH TELEVISION "ot

Now you can get this amazingly practical aid for learning Television at home, to help
you get started toward FASCINATING WORK...GOOD MONEY...a THRILLING FUTURE —
in a real job, or your own sales and service business. © When you complete our regular

home training—described below —you can build and keep a top quality commercial-type
Television Receiver. Standardized chassis is adaptable for a 10, 12 or 16 inch direct view 0SCILLD.
tube that gives big, bright, sharp, steady pictures. This is an optional training advan- | SCOPE
tage — designed fo provide the utmost in practical “learn-by-doing” home training in
Television. Mail coupon for complete details. See why you owe it to your
"Television Future” to enroll for DeForest’s Training, Inc. YOU ALSO

Mail Coupon NOW ftor FREE Information! LiuChucdkiiis

THIS PROFESSIONAL
TYPE EQUIPMENT!

See how D.T.1.’s amazingly effective methods help start you toward @
GOOD JOB or your OWN BUSINESS in one of America’s most promising
fields — including Television, F. M. Radio, Aviation, Train, and Taxi
Radio, Broadcast Radio, Industrial Electronics. Get modern lessons ... plus 16 shipments R-f SIGNAL
of Radio-Electronic parts. Work over 300 experiments and projects —including building bl
of (1) commercial-type OSCILLOSCOPE for practical T-V circuit training, (2) double-range
R-F SIGNAL GENERATOR, (3) jewel-bearing MULTIMETER, (4) quality 6-tube SUPERHET
RADIO. Then build and keep that big new Television Receiver. Here’s
EVERYTHING YOU NEED for real laboratory-type training... AT HOME!

Modern Chicago Laboratories Employment Service

%* If you prefer, you can get ALL your % When you complete your
preparwion in our new, Chicago train-  training, our effective Em-
ing laboratories . . . one of the finest of  ployment Service helps you
its kind. Ample instructors get started toward o real

. modern equipment. future in Television — Radio
Write for details! — Electronics.

You also use HOME MOVIES! MAII. THIS COUPON TODAY'

il e o EXYGR 7Ex DeFOREST'S TRAINING, INC.

D. T. I. alone includes the modern, visual

training aid . . . MOVIES .. .to help you learn 2533 North Ashland Avenue, Dept. RC-F9 i
faster, easier at home. See electrons on the i Chicago 14, IHlinois [ ]
march’ and other fascinating "hidden action” I . . , . .
—a remarkable home training advantage Without obligation, give me complete facts showing ]
that speeds your progress. I how I may make my start in Television-Radio-Electronics. i
I :
l Name Age
De FOREST’S TRAINING, INC. | '
e P . 1 Street_ Apt |
CHICAGO 14, ILLINOIS 1
I City Zone State______

A DE VRY Institution

i o e T T e i e o

SEPTEMBER. 1949
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A.
B.

C.

Electrostatic field

Ions are bent away from normal axis of
tube by electrostatic field

External magnet neutralizes the effect of
the electrostatic field on the electrons

Electrons follow a straight line

Heavy ions are thus trapped in the electron
gun while the electrons pass through to
strike the fluorescent screen.

loN TRAP IN SYLVANIA
TELEVISION TUBES
ASSURES HUNDREDS
OF HOURS FREE FROM

SCREEN BURNS

Owners of television sets equipped with Sylvania Televi-
sion Picture Tubes report their screens still bright and
unblemished after more than 1000 hours’ use. Much credit
for this top quality performance belongs to Sylvania scien-
tists who hold the basic patents on the magic “ion trap.”
With this device these scientists prevented destruction of
the fluorescent screen by heavy ion bombardment. So suc-
cessful is this ion trap that now many other major TV tube
makers are using it under agreements with Sylvania.

These same Sylvania Television Tube scientists are now
developing shorter large-screen picture tubes and special
tubes for uhf television. Their continued research makes
the Sylvania label your guarantee of the newest and finest
in television picture tubes. Sylvania has a complete line of
all-glass and glass-metal types for television and general
purpose cathode ray applications. They are available now
from your Sylvania Distributor.

Write for free characteristics and TV set complement
chart. Advertising Department, Box R-1709, Emporium, Pa.

SYLVANIA
ELECTRIC

RAOIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES: FLUORESCENT LAMPS,
FIXTURES, WIRING DEVICES, SIGN TUBING: LIGHT BULBS; PHOTOLAMPS

RADIO-.ELECTRONICS for
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Hew 1950 Feattbbcr”
PUSH-PULL EXTENDED RANGE

5° OSCILLOSCOPE KIT

| Features
&
® The st truly relevision oscilloscope. ® Extended sweep range 15 cycles lo
® Tremendous sensitivily .06 Volt RMS 70,000 cycles. :
per inch defection. ® New felevision i1ype multivibrator
® Push-pull verticel and horizontaf amplifers. sweep generator.
® Uschul frequency range to 2% Mega- ® New magnetic alloy shield included.
cycles. @ Still the omazing price of $39.530.
The new 1950 Push-Pull 5" Oscilloscope hasdeatures that seem impossible in a $39.50 oscilloscope.
¥ Think of it—push-pull vertical and horizontal amphificrs with tremendous sensitivity only
% six one hundredths of a volt required for full inch of deflection. The weak impulses of television

can be boosted to full size on the tive inch screen. Traces you couldn’t see hefore. Amazing
frequg_ncy range clear useful response at 2'; Mcgacycles madg possible by improved push-pull
ampliiiers. Only Heathkit Oscilloscopes have the frequency range required for television.
New type multi-vibrator sweep generator with more thah twice the frequency range. 15 cycles
to 70.000 cycles will actually synchronize with 250,000 cycle signal. Dual positioning controls
will move trace over any section of the screen for observation of any part. New magnetic alloy
CR tube shield protects the instrument from outside fields. All the same high quality parts,
cased electrostatically shielded power transformer. aluminum cabinet, all tubes and parts. New
instruction manual now has complete step by step pictorials for easiest assembly. Shipping
Weight 30 Ibs, Order now for this winter's use.

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES

A conversion for all 03 and 04 scopes is available changing them to the new push-pull ampli-
fiers (does not change the sweep generator). Complete kit includes new chassis. tubes and all
parts. For a small investment. add the latest improvements to your present oscilloscope (Except
C.R. Tube Shield). Shipping weight 10 bs.

Order 05 Conversion Kit No. 315 FFRY Y Fard B $|2.50

AT 0 N 20000

THE NEW Heathbcil”
HANDITESTER KIT

MORE Peafures THAN EVER BEFORE

@ Beoutiful streomline Bokelite case. ® Quality Bradley AC rectifier.

@ AC ond DC ranges to 5,000 Volts. @ Multiplying type ohms ranges.

® 1% Precision ceramic resistors. ® All the convenient ranges |0-30=

® Convenientthumb type adjust conteol. 300-1,000-5,000 Voirs.

® 400 Microompere meter movement. @ Llarge quality 3° built-in meter, 31

The instrument for all—the ranges you need—beauty you'll enjoy for years and you
can assemble it in a matter of minutes—an instrument for everyone. The handiest
quality voitohmeter of all Small enough to put in your pocket yet a full 3" meter.
Easy pictorial wiring diagrams eliminate all assembly problems. Uses only 1% precision
ceramic divider resistors and wire wound shunts. Twelve different ranges. AC and DC
ranges of 10-30-300-1,000 5.000 Volts. Ohms ranges of 0 3,000 ohms and 0 30(0.000
ohms. Milliampere ranges of 10MA and 100MA. Hearing aid type ohms adjust control
fits conveniently under thumb for one hand adjustment Banana type jacks for positive
low resistance connections. Quality test leads included. The high quality Bradley instru-
ment rectifier was especially chosen for lincar scales on AC.
The modern ¢ase was styled by Harrah Engineering for this
instrument. The 400 microampere meter movement comes
already mounted in the case protected from dust during
assembly. An ideal classroom assembly instrument useful for
a lifetime. Perfect for radio service calls. clectricians, garage
mechanics, students, amateurs and beginners in radio. The
only quahty voltohmeter under $20.00. An hour of assembly

2 saves you one-haif the cost and quality parts give you a better
instrument. Order today. Shipping weight 2 Ibs.

e

HANDY
OHMS
ADJUST. ;

EXPORYV DEPT.

13 East 40th St
NEW YORK CITY (16)

CABLE: ARLAB~N.Y.

SEPICMEBER, 1949
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Beauty - Quality - Economy

Vew Heathbel”
IMPEDANCE BRIDGE KIT

A LABORATORY INSTRUMENT NOW WITHIN
THE PRICE RANGE OF AlL

Measures Inductance from 10 microhenries to 100 henries capac-
itance from .0000) MFD to 1000 MFD. Resistance fram 01 ohms to 10
megohms. Dissipation foctor from .001 to 1. “Q" from 1 to 1000.

tdeal for schools, laboratories, service shops, serious experimentors.

An imj bri for cveryo the most useful instrument of all,
which herctotore has been out of the price runge of us expuri-
mentors and service shops. Now at the lowest price poss All highest
quality parts. Genera! Radio main calibrated control. General Radio
1000 ¢ycle hummer. Mallory ceramic switches with gree indexing

200 micro-amp zero center galvanometer of 17, ceramic non-

inductive decade resistors. Professional type binding posts with standard

34 conters. Beautiful birch cabinet Directly calibrated "Q7 and dissipation ficior scales.
Ready calibrated capacity and inductance standards of Sifver Mica, accurate t 145 of 1% 3
and with dissipation factors of less than 30 parts in one midlion Provisions on panel for
external gencrator and detector Mcusure all your unknowns the way laboratorics do — with

a bridge for accuracy and speed.

. Internal G volt battery for resistance and hummer operation Circuit zes Wheatstone,
7Zd Hay and Maxwell arcuits for different measurements. Supplied complere wich coery quahity
ELSE TO BUY part — all calibrations completed and instruction manual for assembly and use. Deliveries F
are Limited. Shipping weight, approximuatcly 15 1bs. 2
& e o I GO 2N ot i At e e z_ﬂ'w“'m-
pe 10,000V, H. V.
: - TEST PROBE KIT
. i
‘ 1 No. 310. Exwends range
9 of any 11 megohm %ew ﬁedtéé‘-z-
VTVM w0 3.000 and
. 10,000 Volt ranges. A
necessity for television, TELEVISION
L gl Shipping Wt., 1 pound. §
, e " ALIGNMENT

-~ GENERATOR
R.F. CRYSTAL ' ‘ K|'|'
TEST PROBE KIT ’
:‘; i?gb:i_:':_?‘;:s\":?y:{ ( \ Everything you want in a tele-

vision alignment generator. A
range 10 100 Mc. Com — wide band sweep generator cover-

plete wuh IN34 crystal ing all FM and TV frequencies
Ship. Wr., 1 1b, .. $6.50 u 0-110 and 165 to 220 Mega-
= cycles, a marker indicator covering

19 1o 43 Megacycles. AM modu-

laion for RF alignment — va- 7{4(4‘49 ELSE TO BUY
riable calibrated sweep width
030 Mc mechanical dniven .
Deathber inductive sweep. Husky 110V, 60 cycle power transtormer operat step type output
77 ~ attenuator with 10,000 to 1 ra izh output 1€ witching for cach
TOOL KIT i range — vernier driven main ¢ fdial with i ws of calibration — vernier
A A ; o~
driven calibrated indicator marker tuning. Large grey crackle cabiner 16737 x 1075 “x
“E’U:.’ 2 ' Hexe k:‘ 7.3/16" Phase control for single trace adusement Uses four tugh i ncy triodes pl
{ ots of K raut n- Y recuher - ;‘p!ll stamr twuning ¢ sers tor greater cthGien ] cauracy dat £
al cutters and pointed nose  § frequengies — this Hea hkit is complete and adequare for every NMeNt N and s
assembly plices, Xeelite 3 supplied with every part — cabinet — calibrated pa s woun
screwdriver, 60 Wart 11OV, ¥ cilibrated and adjusted. Tubes. transformer, test lcads [ with instruct
s‘;ld‘,l.d.\,, .Srlon and “‘J‘PPIE manual for assembly and use. Actually « st e \ rator
£ ?bss‘éo‘,}:pm:fﬁmg $5°95 TV AM gencrator and TV marker indicator. Also cove FM
SO = 5 (

EXPORT DEPT.

13 East 40th St
NEW YORK CI1TY (16}

CABLE: ARLAB—N.Y.

... BENTON HARBOR 210, MICHIGAN
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Heathkil”
TUBE CHECKER KIT

Deatunes

1. Measures each element individually 5. Checks every tube element

2. Has gear driven roller chart 6. Uses latest type lever swilches

3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter
4. Complete range of filament voltages 8. Large size 11° x 14" x 4° complete

9. Checks new 9 pin piniatures

Check the features and you will realize that this Heathkit has all the
features you want. Speed — simplicity — beauty — protection against
absolescence. The most modern type of tester — measures each element
— beaunful 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 sockers for all type tbes including blank spare for future types — fast
action gear driven roller chart uses brass gears to quickly locate and set
up any 1ype wbe. Simplified switching cuts necessary time to minimum
and saves valuable service time. Short and open element check. No matter
what arrangement of tube elements. the Heathkir flexible switching ar-
rangement easily handles it. Order your Heathkit Tube Checker today.
See tor yourself that Heath again saves you 23 and yet retains all the
quality — this tube checker will pay for itself in a few wecks — better
build it now.,

Complere with detail instructions — all  parts — cabinet — roller
chart — ready to wire up and operate, Shipping Wrt., 15 Ibs.

SINE AND SQUARE WAVE i: BATTERY SIGNAL TRACER AND

; AUDIO GENERATOR KIT © ¢t IMINATOR KIT  UNIVERSAL TEST SPEAKER KIT
B S g ELSETO *? ) = -

F.’;-""‘-g . [ ] BUY ,  Hothing 7
- il = ELSE

TO Buy %-%Q-__: .

-

’ Lﬁ“ﬁ- :
ot i

Experimenter and servicemen working wath a "'"‘t-—-.._‘_,r

square wave tor the hrae nme invarably aonder

why it was tot aintroduced before. The charac-

ternticy of 4 amphiher can be determined an

R R U Now 2 bench G Volt power supply kit The popular Heathkit signal tracer has now

amplitier tecang voavy eavy a5 ~ignal u.mm;. 4 tor all auro radio testing. Supplies $ - B h(‘cl) c“mbln‘.‘.d w'.[h a universal fest sp('akcli'at

M N N b 9 v g o r

the fow distartion (les than 16/ and hinear : 712 Volis at 10 Amperes conatinuous £ no Incredse 1 price. The same high QUJk")
. outpue { +me db ) make this Heathkat equal or 1S Amperes intermittent. A well Al- [otracer tollows signal from antenna to speaker
3 ur supentor to facory buile equipment selhing tered tugped power supply uses heavy i —locates inteemittents—defective pares quick-
: t;-r‘ lhrrulur l(r«(.ur tumes 1S price T,h”f“':u" N duts selemum rectifier, choke input filter § cr—saves valuable service time—gives greater
L ndenser Three ranpes 30.200. Job. - with 1.000 MFD of clestrolytic fliee. T income per scevice hour. Works cqually well

Sa00. 2000 20000 cydes are pravided by 0 - 15 Volt meter indicates ougput. Out- SO T"'"L‘"“ s o va “i“'l"‘i“’- The test

setector swit o Fither sine or square waves put vartable i cight steps. Excellent far spea lt'l’ 3|5 ass‘l)lﬂmcn_l (:l swirching l'-mj:cs to

stantly ava lable ac slide switch Al compo- demonstraung  auto fadios. 1deal for match push pull or single output impedance.

nents are of hughest qualiy. cased 110V, i serviung = can be  lowered to find Also test microphones, pickups — PA systems

Gide power transformer. Mallory F P ohlter con- ticky sibrators or stepped up to cquiva- — comes complete — cabinet — 11OV, 60

denvers, 5 tubes calibrated 2 color panel. grey le f cencrator overload — easily ¢cycle power transformer — tubes, test probe,

kle alum num cabinet. The detarled inserue- ¢ IR e I { detailed i : f ‘mbl
:I’.:l:\ make awembly an intereting and n- wnrucied in less than two haare, L LR G eI e BN RN DU EES TN 7
stuctye few houts. Shipping Wt., 13 Ibs. Complete in cvery fespect. Shipping and use. Shipping W', 8 lbs.

We., 185 Ibs.

B e AR e a e+ S e

EXPORT DEPT.

13 East 40th St
NEW YORK CITY (16)

CABLE: AFLAB-N Y
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|
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MORE QUALITY in

“The NEW 195(77’54:4&2"
VACUUM TUBE

VOLTMETER KIT

Deatures

® New 200 mitroompere meter. @ Accessory probes (extra) extend ranges to
@ Uses 1% precision ceramic dividar resistors, 10,000 Volts and 100 Megacycles.

® Burn-out proof meter circwif. ® Modern push-pull electronic voltmeter cirevit.
® 24 complete ranges. ® Electronic AC circuit. No current drawing
® Isolated probe for dynomic lesting. rectifiers,

® Most beautiful VTVM in Amerita. @ Shatterproof plostic meter face.

A new Model V-2  Heathkit VIVM with new 200 microampere meter four additional
ranges—full scale linear ranges on both AC and DCof0 3 V.. 10V . 30V.. 100 V. 300 V.. and 1.000 V.
Accessory probe histed elsewhere in ad extends voltage range to 3.000 and 10.000 volts D.C New model
has greater sensitivity. stability and accuracy—still the highest quality features—shatterproof plastic
full view meter face—automatic meter protection. push-pull electromc voltmeter circuit.
linear scales—db scale—ohmmeter measures 1/10 ohm to 1 billion ohms with internal
battery—isolated DC test prod for dynamic measurements— 11 megohm input resist-
ance on DC—AC uses electronic rectification with 6H6 tube. All these features and still
the amazing price of only $24 50 Comes complete with cabinet—pancl—threc tubes—
new Mallory switches—test prods and leads. 17 ceramic divider resistors and all other
parts. Complete nstruction manual for assembly and use. Better start your laboratory
with this precision instrument. Shipping weight 8 1bs, Model V-2 ... .. ... ... ...

R T

Yew 1950 VERNIER TUNING R.F. FealtkiZ”

SIGNAL
=) GENERATOR KIT

Deatares

® New 5 to 1 rotio vernier tuning ® Cothade follower output for greotest
for eose and actcuracy. stobility. ’

® New external modulotion switch— ® 400 cycle ovdio available for avudio testing. :
use it for fidelity testing. ® Most madern typa R.F. oscillator.

® New precision coils for greoter ® Covers 150Kc. to J4Mc. on fundamentals :
output, and colibrated strong harmanics to 102 Mc.

The most popular signal generator kit has been vastly improved—the experience of
thousands combined to give you the best. Checlk the features in this fine generator and
consider the low price $19.50. A best buy for any shop. yet inexpensive enough for
hobby sts. Everyone can have an accurate controlled source of R.F. signal voltage.

The new features double the value—think of .bcing able to make fidelity checks on
receivers by inserting a variable audio signal. Internal 400 cycle saw-tooth audio oscil-
lator modulates R.F. signal and is available externally for audio testing The new 5 to 1
ratio vernier drive gives hairline tuning for maximum accuracy in scate settings. The
coils are already precision wound and calibrated. Uses turret type coil and switch
assembly for ease of construction. The generator is 110 V. 60 cycle transformer operated
and comes eomplete in every detail—cabinet—tubes-—coils—beautiful two color cali-
brated panel and all small parts—new step-by-step pictorial diagrams and complete
instruction manual make assembly a cinch even for novices. Why try to get along with-
out a signul generator when you can have the best for less than a twenty
dollar bill. Better order 1t now. Shipping weight 71bs. ............. ... ... $ 1 950

CONVERSION KIT FOR G-1 GENERATORS
Conversion kit for G-1 generators for vernier tuning and external modulation includes

new high band coil for greater output. Gives all the features of new G-5 histed
above. Order G-5 Conversion Kit No. 316 ....... ... oo $4-50

et

The HEATH COMPANY
...BENTON HARBOR 20, MICHIGAN :
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ELECTRONIC SWITCH KIT

DOUBLES THE UTILITY OF ANY SCOPE

Vew Heathkil”
FM TUNER KIT :

A truly fine FM Tuner with the coils ready
wound, all alignment completed — all that
is necessary is wiring and it’s ready o play
uses super regencrative circuit — [EOV,
60 cycle transformer operated — two gan
tuning condenser ~— slide rule_ calibraces
dial — two tubes — complete  instructions
including pictorial enable even beginners
to build successfully. Shipping We., 4 ibs.

~= Beautiful mahogany cabinet for FM
C::LI:‘EAT s I 4 7.5 Tuner (shown above) exca ............$3.75

| earkbic
CONDENSER CHECKER KIT

R

ELSETO BUY

—

An electronic switch used with any oscilloscope provides two
scparately controllable traces on the screen. Each trace is controlled
independe ndly and the position of the traces may be varied. The
input and vueput traces of an amplifier may be observed one beside
the other or one directly over the other illustrating perfectly any
change wurring in the amplifier. Distortion ~— phase shift and
other defcas show up instantly, 110V, 6Q ¢ycle transformer oper-
ated. Use. S wbes (1 6X5, 2 6SN7's, 2 68]7°s). Has individual
gain contruls, positioning control and coarse and fine sweeping rate
controls. The cabinet and panel match all other Heathkits, Every
part supplicd including detailed instructions for assembly and use.

coaranas

Peatures

Shipping Wt., 11 lbs. %
; S — : .:;W" ""'""“"‘ o Bridge type circuit -
W r easures resistance o Magic eye indicator -
cathki ® Measures leakage ¢ 110 V. ironsformer
3-TUBE ALL WAVE R A D I o K I T ® Checks paper-mica- operatecrl nererme
o, ] electrolytics ® All scales on panel

e o

' 58 .1.5

An ideal way to learn radio. This kit is com-
plete ready to assemble, with tubes and all other
parts. Operates from 110V AC. Simple, clear
detailed instructions make this a good radio
training course. Covers regular broadcasts and
short wave bands. Plug-in coils. Regenerative
§,i',§,“i“ Operates loud speaker. Shipping Wt.,
$.

H$30 Headphones per set..... .

Checks all types of condensers, paper-mica-clectrelytic-ceramic over
a range of .00001 MFD to 1000 MFD. All on rcadable scales that
are read direct from the panel. NO CHARTS OR MULTIPLIERS
NECESSARY. A condenser checker anyone can read without a
college education. A leakage test and polarizing voltage for 20 to
500 volts provided. Measures power factor of clectrolytics between
0¢% and 50275, 110V. 60 cycle transformer operated complete with
rectifier and magic eye tubes, cabinet. calibrated panel, test leads
and all ocher pares. Clear detailed instructions for assembly and use.
Why guess at the quality and capacity of a condenser when you

272" Permanent Magnet louds;:;k.n;:.
Mahogony Cabinet.............. oo

CABINET EXTRA - 295 can know for less than a twenty dollar bitl. Shipping Wt., 7 lbs.
B ‘. R R—
catikil” 2

HIGH FIDELITY ¢ ORDER BIIANK

AMPLIFIER KIT HEATH €O. FROM 2 el b

3 —Express
L 1 BENTON HARBOR - —Freight
ELSE TO A MICHIGAN _ = —_Best Way
BUY
. Quan. DESCRIPTION Price Total

s14%° o

.

E Build this high fidelity amplifier and
i save two-thirds of the cost. 110V.
60 cy. transformer operated. Push pull
output using 1619 tubes (military
type 6L6’s), two amplifier stages using —
a dual triode (65L7), as a phase in-
verter give this amplifier a lincar re-
production equal to amplifiers selling
for ten times this price. Every part
supplied; punched and formed chassis,
transformers (including quality out-
put to 3-8 ohm wvoice coil), tubes,
controls, and complete instructions. :
Add postage for 20 lbs. :

12 PM Speakers for above....$6.95

Mahogany Spcaker Cabinet,
47214, x8............ $8.75

ENCLOSED FIND [] CHECK ., . . [] MONEY ©RDER FOR—
§ 7 PLEASE SHIP C.OD. ... POSTAGE ENCLOSED FOR____POUNDS

N B TR RO A

EXPORT DEPT.
13 East 401h St
NEW YORK CITY (16)
CABLE: ARLAB-N.Y

... BENTON HARBOR 210, MICHIGAN
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Which will YOU hold?

WANT YOUR FCC COMMERCIAL 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
Comraunication Systems. These are only a few of the radio fields
which require licensed radio technicians and operators. Get your
license without delcy. Let Clevelond Institute prepare you to pass

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

Your FCC Ticket is Always Recognized in ALL Radio Fields as Proot of Your Technical Ability

More than ever before an FCC Commercial Operator License is a
sure passport to many of the better paying jobs in this New Wor.d

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

of Electronics. Employers always give preference to the license
CIRE Job-Findin~ Service Brings Amazing Offers of Jobs!

Thanks for the Application jor Em- 1
ployment yon recently prepared for
me. 1 found satisfactory t mployment
1 submitted 57 letters, enclosing (he
resuiie You supplied. I Tecewved 17
1 trers ndicating my application_was
filed for future reference: 3 telephone
calls, and one letter requesting per-
sonal interviews

As 8 result. 1 am emploved in

now hold e’ Number P-10-

1 am working at WRJM as trans-
3787. and holdmg the license has

mitter engimeer. and 1 recetved this
positien in r sponse to one of the em-
plovment apphcations sent me upon
cempletion of my course and the re-
cenung of mv Diploma. 1 received my
15t class Radiotelephone License on
March 2. 1949,

1 want to express my sincere appre-
cistion to the statl of CIRE."”

Student No. 2608 AT

Look At The Job Opportunities You Will Have
When You Get Your FCC Ticket!

Bus and truck fleets
Pelice and fire depts.
Telephone companies
Merchant marine
Highway Patrol
Railroads

Airlines

“Have feund and accepted a position
at KWAD in Wadena. Minn.
1 um Indebted to CIRE for 1 se-
cured this position through the help
of the CIRE Job Finding Serviee, 1
hud six other offers Ifrom stations
receiving my employment application
and CIRE reference. 1 am 5sin-
cerely under oblLigation to vou.'”
Student No. 2760 AT

helped e fo obtain the type of job
T"ve alwuvs dreamed of having. Yes.
thanks 10 CIRE. 1 am now working
for CAA as Rudic Mamtenance Tech-
wician. al a tar betler salary than
I've ever had ‘wiore [ am deepl
wratetul,”’ & dent No 3319N12

dc\'elopments engineering Capacity =

Get this

tudent No. 4235 NB

Forestry and conservation
Ambulances and hospitals
Gas and electric utilities
Gas and eil pipe lines
Private automobiles
Street railways

Taxicab fleets

LOOK AT THESE AVERAGE PAY SCHEDULES
" FOR BROADCAST JOBS (Reported by FCC Nationwide Survey}

AMAZING NEW BOOKLET

Tells of Thousands of

Brand-New Better Pay-

Position Big Stations  Little Stations . .
Transmitter Engineer ... $4800 $3000 N ‘éﬂ LU LI LD L L
Studio Engineer . 5000 3650 r;j‘ | Open to FCC License
5 N 7 3 el A
Chref Engineer . 7700 4300 “3 % Momer wmapwg | Holders.

Other jobs requiring FCC commercial licenses pay
similar salaries.

Fec ucews |
IRFORMATION
Tells How We Guar-

antee to Train and
Cooch You Until You
Get Your FCC li-
cense.

2.

Mail Coupon At Once

GET ALL 3 FREE

~ | Rill of Rinhts”
‘---—-------------_---
CLEVELAND INSTITUTE OF RADIO ELECTRONICS (Address to Desk No. to avoid delay)
Desk RE-9 4900 Euelid Bldg., Cleveland 3, ©hio
| want to know how | can get my FCC tictet in o few shori weeks by ltrainina ot home in spare time. I
Send me your omazing new FREE boo'det ''Money Moking ECC License Informotion’, os well os o FREE
Iscmple FC!C-!ype exam ond FREE bocklet 'How to Poss FCC License Examinot.ons {does not cover exoms
tor omateur license),

Approved tor Feteran Traning unider

Tells How Our Amazing
Job-FINDING Service
Helps You Get The Bet-

3.

INome 5 a& o o o oooo . 5a oo l

ter Poying Redio Job
Address . og . ..
res I Qur Troining Prepares
City Zone . Stote
'D Veterans check for enrollment information under G. 1. Bill NQ OBLIGATION—NOQ SALESMEN l You To Hold.
jor BN Bm SR I D S U5 IN BN IS G TR EF E R IS D Er ED SN 6 E .

RADIO-ELECTRIONICS

fer
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Editorial ‘ 19

ow to Get Into Radio

. . . The radio-electronic field needs more
good men than ever before . . .

These career-minded young people, as a rule,
have had good grades and are anxious to enter
their chosen field.

Hardly ever do they have any practical experience,
hence their inquiring letters, of which we receive many
during the early part of every summer. Here is a
sample :

-
t
' HIS is the time of the year when younyg graduates
. write to editors for advice on getting a position.

Dear Editor:

About a yvear ago | became very interested in
audio equipment and its design. However, because
of my very limited experience I have been unable to
obtain a position in this field. 1 attended a Mid-
west technical institute for one and one-half years
and was graduated recently. I believe that I made a
good record there as far as scholastic achievement
is concerned. What ] would like to know is how to
zo about approaching a manufacturer and getting
him interested in my abilities. That is the big
problem; most companies are afraid to try anvone
who does not have a maximum of experience,

FRANK B. BURNS

Forest Park, Hiinois

We have, in past editorials, broached this subject.
which keeps recurring from time to time.*

The answer is not too difficult, though it is not sim-
ple. We have a favorite recommendation to make, and
it has in the past brought good results for many.

Employers are always busy and often hardboiled.
particularly when it comes to inexperienced graduates.
An applicant should know first of all that his remunera-
tion cannot be very high so long as he is a beginner.
He should realize that if he is fortunate enough to get
into a firm, he will probably represent a loss for several
months, during which time he has to learn. If the ap-
plicant has reual aptitude that loss may be slight—one
of a few days’ orientation. But that loss may be a total
one—of both time and wages—if the firm decides that
the new employe cannot make the grade.

In other words, as an apprentice, the recent graduate
should be willing to take anything that he can get dur-
ing that period, keeping the long view in mind. This is
one of the important considerations that must always
be remembered.

Now, in trying to get a hearing either in person or

* Sec editorial “Radin As a Voeation™, April. 1948,

SEPTEMBER, 1949

By HUGO GERNSBACK

by mail, submitting an ordinary application is usually
valueless. Most emplovers routinely get hundreds of
these. They are rarely considered seriously unless the
employment manager has a lot of time on his hands.
which few have.

The inexperienced applicant, therefore, must take
other means to get attention. One of the best ways to
gret it is to learn all about the products of the manufac-
turer he wants to go with,

Suppose you want to get a position with the XYZ
Radio Corporation. First send for their literature, par-
ticularly on the subject that you know most about. If
vou are interested in audio as is our correspondent.
one lead might be a speaker manufacturer. After read-
ing all the manufacturer’s literature, it would be an
excellent idea to write a special thesis composed, not
in form of an ordinary letter, but as a well typed
manuscript, neatly stapled together like a legal docu-
ment. Put all the thoughts yvou have on the manufac-
turer’s product into this manuseript—and do not be
afraid—if the case warrants it—to criticize if you feel
that it could be improved.

Put all yvour best thoughts and ideas into this pres-
entation. After you have finished, rewrite it one or
more times to be sure that it is letter-perfect, Then
sign it with your name and address and send it by first-
class mail to one of the officials of the corporation,

You should. at the end of the manuscript. state in a
few words that you are available for employment and
would like an interview,

A presentation of this type is almost certain to wet
an answer, It may however not get you a job imme-
diately. You may have to try this routine on half a
dozen or more manufacturers before you succeed. But
in the end you are certain to get somewhere because
every wide-awake manufacturer is always looking for
men of ability and ingenuity.

Furthermore even if there is no opening at the time,
the manufacturer—if impressed with your presenta-
tion—will probably keep it on file and communicate
with you later, if a vacancy oceurs.

Remember: the more validly interesting, the more
striking vou can make your original application, the
more certain vou are to get a favorable hearing.

The interesting feature of this method is that it costs
nothing except your time. Evcn this will not be wasted
for the simple reason that the more of these applica-
tions you make, the more knowledge you acquire about
the field in which yvou are interested.

Many who have tried the system have found that it
pays excellent dividends,
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Prospecting

RANIUM, discovered in 1789 by
the German scientist Martin H.
Klaproth and named for the
planet Uranus, was hardly more
than a scientific curiosity until 1902
when the Curies extracted radium from
pitchblende, which also contains ura-
nium. Since this time, deposits of ura-
nium-bearing ores have been found in
almost every country in the world and
in most of the United States. Unfor-
tunately, most of the deposits are very
small or contain such low-grade ores
as to make mining unprofitable. Prior
to the war, some of them were worked
as sources of radium and of uranium
for use primarily in such industrial ap-
plications as hardening steel.

In the postwar atomic age, uranium
and other radioactive minerals have at-
tained a new high in value. So much so,
in fact, that the Atomic Energy Com-
mission has offered a $10,000 bonus for
the discovery of a new deposit and pro-
duction therefrom of at least 20 tons of
ore assaying 207, or more of uranium
oxide. Furthermore, they guarantee
$3.50 per pound for delivery of high-
grade uranium ores.

Unlike many minerals, uranium-
hearing ores are not easily recognizable
by sight. Radioactive minerals may be
detected in a number of ways, the most

for

effective of which is through the use
of a Geiger-Muller counter.

Prior to the war, G-M counters were
large, expensive instruments seldom
seen outside of a few laboratories. Dur-
ing the war, lightweight portable count-
ers were developed for atomic research
and uranium prospecting. Typical of
these is the Forty-Niner, a development
of the Forty-Niner Corporation, of De-
troit, Mich.

This counter uses a standard circuit
consisting of a G-M counter tube, am-
plifier, and high-voltage supply. The
counter tube is housed in the end of
a 3-foot probe equipped with a 4-foot
extension cord. This construction en-
ables the operator to explore crevices
or the surface of the earth from a
comfortable position. The power supply
and amplifier are in a 4 x 5 x 6-inch
metal box weighing 4% pounds com-
plete with three standard 1%-volt flash-
light cells and two small 67 '2-volt bat-
te ies.

Radioactive materials are detected by
listening for an inecrease in the num-
ber of clicks heard in headphones or the
speaker supplied with the counter. This
speaker consists of a single 1,000-ohm
headphone mounted in a small metal
case that clamps over a shoulder strap.
Standard headphones provide a louder

www.americanradiohistorv.com
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ANIUM

Description of a G-M counter
suitable for detecting ores

containing radioactive metal

By ROBERT F. SCOTT

signal and may prove more convenient
to use under some conditions.

The circuit of the Forty-Niner is
shown in the diagram. The counter
tube, a Victoreen type 1B85, is capaci-
tively coupled to a 1T4 pulse amplifier
that drives the headphones or speaker.
The operation of this section of the
circuit was covered in the article “Pros-
pecting for Uranium Ores Using G-M
Counters,” in the July, 1949, issue of
RaD10-ELECTRONICS.

., 05C
4
Hl'w
| : ,.(:1
SOnuf *‘ 20« FOR IKV '
%GMEG 2Tisov ::l!ESNT 22}( T4 3

o |4 .
2 FLASH CELLS I - ',i
IN PARALLEL 615V -
Io- =
Forty-Niner, the complete schematic diagram
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The high-voltage supply for the
counter tube consists of a 5,000-cycle
relaxation oscillator using a neon lamp,
a 1A5 pulse amplifier, and a 1T4 high-
voltage rectitier. The output of this os-
cillator is differentiated and amplified
by the 1A5. The amplified pulses are
taken from the plate of this tube and
rectified by the 1T4 rectifier. The volt-
age is taken from the filament of the
1T4 and filtered by the .05-uf capacitor
and the 35-megohm resistor.

The output voltage may be varied be-
tween 150 and 1,200 volts hy adjusting
the high-voltage control. The voltage
should be adjusted to approximately
800 volts for proper operation of the
1B85. This condition is met by adjust-
ing the control for a background count
of about 45 clicks per minute. The
voltage control permits the operator to
adjust the instrument for proper opera-
tion even after the B-batteries have
aged considerably.

The Forty-Niner uses two small 67.5-
volt B-batteries and three standard 1.5-
volt flashlight cells. Both kinds of bat-
teries are commonly used in personal-
type radios and are readily available
in most small communities and trading
posts. All other components, except the
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The Forty-Niner disassembled, showing power supply-omplifier, shoulder speaker, G-M tube.

1B85 and high-voltage coil can be re-
placed at most radio service shops.
A high-pitched whistle can he heard
in the phones when the counter is in
use. This whistle, probably caused by

feedback in the 1A5 amplifier and hav-
ing no particular function in the count-
er, can be removed by shunting a .01-
uf capacitor across the phone jack if it
proves annoving to the operator.

Information For Prospectors

List of assay stations to which you may send ore
samples and a bibliography of prospecting data

Uronium Assay Stations

Prospectors for uranium seldom have
the facilities or knowledge for evaluat-
ing the qualities of supposed ore de-
posit: themselves, so must send sam-
ples of the mineral to assay stations
for tests. Listed below are 12 places
designated by the Atomic Energy Com-
mission which will assay your samples
free of charge.

A sample of rock securely wrapped,
clearly labeled, and fairly represent-
ing the entire deposit, should be
shipped to the nearest of these stations.
Samples should weigh at least 1, and
not more than 10, pounds.

It is not advisable to send large
numbers of specimens on mere specula-
tion; unnecessarily overburdening the
testing stations, will delay reports on
everybody’s samples. Reliable radiation-
counter test or equally satisfactory
evidence should determine the prospec-
tor’s decision to send his sample. Re-
sults are sent only to the person sub-
mitting the sample.

Questions are frequently asked, in-
cidentally, about a possible danger to
health in uranium deposit areas. The
AEC states explicitly that uranium
mining is no more dangerous than
mining other minerals unless a rock
bearing a high concentration of ura-
nium is held against the body for a
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very long time. In deposits discovered
thus far, the concentration of radio-
active substance iz never high enough
to create danger of radiation sickness.

U. S. Geologicol Survey
Geochemistry & Petrology Bronch
Building 213, Naval Gun Factory
Washington, D. C.

Chief, College Park Branch
Metallurgical Division

U. S. Bureau of Mines
College Pork, Morylond

Chief. Rollo Branch
Metallurgical Division
U. S. Bureau of Mines
Rolla, Missouri

Chief, Salt Loke City Branch
Mefollurgncul Division

S. Bureau of Mines
Salt Lake City, Utah

Division of Natural Resources,
Department of Agriculture,
County of San Diego

4005 Rosecrans Street

Son Diego 10, Calitornia

Idaho Bureau of Mines & Geology
Moscow, |ldaho

Chief, Albany Branch
Metallurgical Division
U. 5. Buregu of Mines
Albany, Cregon

Chief. Tuscaloosa Branch
Metallurgical Division
U. S. Bureau of Mines
Tuscaloosa, Alabama

Chief, Tueson Branch
Metallurgical Division
U. 5. Bureaw of Mines
Tueson, Arizano
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Nevada State Analytical Loboratory
University of Nevada
Renc, Nevadao
Note: This ogency will test somples
from the Stote of Nevodao only.

Supervising Engineer
metallurgical Divisian
U. S. Bureau of Mines
Renc, Nevada

Montana Bureay of Mines ond
Geology
Butte. Montaona

Books For Uronium Prospectors

HANDBOOK OF URANIUM MINERALS. by
Jack Dement and H. C. Drake. (Mineralogist Pab-
lishing Cao., Portland 15, Oregon)........... $2.00

YOU CAN FIND URANIUM, by Joseph L. Weiss
and W. R. Orlandi. (J. B. Weiland & Co.. San
Francisco 26. Calif.}) ..................... $2.00

PROSPECTING FOR URANIUM (U, S, Atomic
Energy Commission and U. S. Geological Survey).
For sale by Supt. of Documents, U'. 8. Government
Printing Office, Washington 25, D. ¢, ....... 30¢

RADIOACTIVE URANIUM AND THORIUM.
compiled by John W. Anthony. (Arizona Bureau
of Mines. University of Arizona, Tueson, Ari-
ET L B s n e 80 600000080000 60000880600 88000 25«

PROSPECTORS’ GUIDE FOR URANIUM AND
THORIUM MINFRALS IN CANADA. (Mines.
Faorests and Scientific Services Branch, Bureau of
Mines. Nepartment of Mines and Resources, Ot-
tawa, Canaday . ... ... ... .. ... . ...... graiis

TARLES OF FLUORESCENT AND RADIO-
ACTIVE MINERALS, compiled by Robert L.
Herschey. (New Mexico Bureau of Mines and Min-
eral Resources. Nocorro, N, M.).

A GUIDE TO URANIUM PROSPECTORS IN
MICHIGAN, by B. F. Kennedy, (Michigan De-
partment of ¢ umservation, Geological Survey Di-
vision, Lansing 13, Mich.) ... ... ... ... dratis
ter resale sls Of ®late, S0 to nonresidents,
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A pair of laboratory-type Geiger-Muller tubes.

Courtésa N. Wood Counter Laboratory

GAIN a new tube has appeared
on the radioman’s horizon.
Called the Geiger counter or
Geiger-Mueller tube, it is not
strictly new. any more than the
cathode-ray tube which was popular-
ized by televirion, The cathode-ray
tube was old when the triode was in-
vented; and the Geiger counter was
originated about the same time as the
cathode-ray tube—in 1908, But it took
the atomic age and the demand for
uranium to hring it into mass produc-
tion and onto the service technician's
hench. Radiation detection today is an
important subject not only for scien-
tists, but for students and prospectors
as well.

But what is radiation detection? And
what does a radiation detector do? We
all know vaguely and confusedly what
radiation is. We use indiscriminate
terms when talking about it. For in-
stance, we speak of cathode rays and
light rays as if they were the same
thing. But cathode rays are streams
of electrons—tine particles of elec-
tricity, or matter if you like. Light
rays, on the contrary, are electromag-
netic waves. and as far as we know
contain no particles of anything.

The rays we are talking about in
this article are those emitted by the
top-heavy and unstable atoms of such
heavy mineral elements as uranium,
thorium. and radium. These elements
are continually breaking down and
changing into other kinds of matter.
In the process, certain parts of the
original atom are not only not used;
are in fact expelled with almost unbe-
lievable force. These “rays” are of three
kinds: alpha. beta, and gamma (A, B,
and C to a Greek).

The alpha ray is exactly the =ame
thing as the nucleus of a helium atom.
The beta ray is simply our old friend
the electron. dispuised under a Greek

Blectronics

The Geiger Counler

How Does it Work?

Anyone with an understanding

of radio circuits

can grasp

the fundamentals of counters

By ERIC LESLIE

name. And the gamma ray is an X-ray
(a very shortwave, powerful one).
The three rays come out of their
atoms with a few million volts of en-
crgy hehind them and speed through
the air or other material ahead until
they are stopped by collisions with at-
oms in their paths. The heavy alpha
rays have the shortest range—3 or 4

‘OUTER CYUINDE R tCATHODE
Tz CENTER WIRE CANODE }

= TO AMPLIFIER

.
EVACUATION SEAL

e

300-2uy

Fig. |1—G-M tube output is o series of pulses,

inches in ordinary air. The lighter beta
rays get a little farther, but it is the
gamma ray which is the dx addiet of
the nueleonic world. Gamma rays from
uranium have been detected through 50
feet of rock, though equally strong rays
have been cut off by 3 feet of a par-
ticular kind of earth.

It is their slowing down and being
stopped hy collisions with bits of mat-
ter (atoms of the air's gases, for ex-
ample) that give us a chance to detect
them. That’s where the Geiger counter
comes in.

What is a Geiger counter?

When a ray hits an atom of gas head
on, it is likely to fowize it (knock an
electron loose, and thus break it up).
Normally the negative electron and
positive ion would drift hack together
again, and the atom would reform. But
if the atom is in a space between two
highly e¢harged electrodes, the electron
is a'tracted toward the positive elee-
trode and the positive ion toward the
negative one. A Geiger counter is just
such a pair of charged electrodes,

In its simplest form, the negative
electrode is a cylinder and the positive
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electrode is a wire running down its
center. The whole is sealed in a glass
cylinder, evacuated, and a certain
amount of gas inserted, This is the
form in which it was invented by Gei-
ger and Rutherford in 1908, and the
original arrangement is recognizable in
the accompanying photographs of mod-
ern counters. When a ray breaks up
some of the atoms of gas in the tube,
the negative electrons move to the posi-
tively charged central wire and the
positive ions drift more slowly to the
negative outside cylinder, where they
find free electrons and become atoms
again,

This process is equivalent to a mi-
nute flow through the tube, and, by
using a resistor in series, we can use
this flow to produce a voltage drop at
the grid of a tube (Fig. 1). Any radio-
man can go on from here. Some of the
tubes have a large “window” at the
end, which gives them a different ap-
pearance, but the principle is the same.

So that's all there is to a Geiger
counter. In fact, it's more. The counter
doesn’t need to be a cylinder and wire
—M.L.T. shows visitors a fork and
spoon hung in a partially exhausted
chamber. The combination counts beau-
tifully. Even the partial vacuum and
gas content is not always necessary.
Some counters work in air, and others
in gases at pressures greater than at-
mospheric. All are for specialized ap-
plications, of course.

—

| PLATEAY |
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Fig. Z—Anode voltage sets mode of operation.
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Some radiomen have wondered if
they mightn't even find an old receiv-
ing tube or two in the junkbox that
would function as a Geiger counter. We
wouldn’t like to bet—cither way! Quite
possibly o guassy 30 might act-—given
the right voltages—a= a pretty fair
counter. Amd how about the old 15°s?
Seme people used to insist that they
ma 'e usable phototubes.

The easy way to get a Geiger count-
er that vou koo will work is to buy
one. It will contain the right amount
o’ the right kind of gas, and you will
know beforehand how nwuch voltage to
put on it

For—like a lot of other apparently
simple things—the Geiger counter isn't
actually simple! For example. we can,
by changing the voltage on it, make
the same tube act as three different
instruments: an ienization chamber, a
proportional canter, and a true Geiger-
Mucller tube.

The Nuclear instrument & Chemical Corp. DI,

The Geiger plateau

Suppose. starting with a counter.
some radioactive material {a luminous
wateh dial), and a variable voltage sup-
ply, we note the number of counts per
minute as the voltage is increased.

Nothing happens till we reach a cer-
tain voltage (determined by the size
of the tube. the gas it contains and
other factors, but usually around 300
in comntercial models). The tube starts
counting. {See Fig. 2.) Below this volt-
age the e¢lectric field was not strong
enough to attract to the center wire
the electrons freed by ray collision,
Now they are going to the center wire,
where enough of them will produce a
negative pulse that can be detected.
What we have at this point is an ioniza-
tion chamber. It is used mostly to de-
tect alpha particles, which produce
large numbers of ions during their
short run, Beta or gamma ravs would
s¢ldom release enough electrons to reg-
ister a pulse.

As the voltage is raixed further, we
et an increasing number of e¢ounts.
Elect. ons released by ray collisions are
moving toward the center wire with
cnough specd to knock off ether elee-
trons and increase the ionization. The
number of electrons is no longer the
number knocked loose by the ray, but
& multiple of it. Because the size of the
negative pulses on the center wire is
thus proportional to the number of
collisions, this range of voltages is
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called the proportional region and a
tube working in it a proportional
counter.

As we continue to raise the voltage
we reach a point at whieh an increase
does not cause an advance in the num-
her of counts, Thix is the CGeiger region,
It 1= helieved that within this range of
voltages the atoms are in such a crit-
ieal state of strain that knocking a
single electron off one of them will
start a whole chain reaection of col-
lisions. so that the number of electrous
which reach the eentral wire is about
the sante if the ray releases one elec-
tron or ten thousand. This Toww=cnd
avilanche, named after the man who
first explained it. is the reason for the
great sensitivity of the Geiger counter.
A single collision may produce a count.

The range of voltages over which
true Geiger action takes place is the
Greiger platevn, or simply the plateau.
If we raize the voltage further. the
tube just conduets continuously. It has
passed its striking roltuge.

Quenching action

Geiger counters are described as self-
quenching or nonself-quenching, de-
pending on whether or not they de-
ionize and become ready for the nuovt
count without outside help. The non-
self-quenching  tube is filled with a
simple gas made of one kind of atoms.
such as argon or neon. On each count,
as the clectrons rush toward the cen-
ter wire, the heavier positive ions
move more slowly toward the negative
evlinder. Their collisions with the eyl-
inder {(and a series of other eompli-
cated actions) may dislodge secondary

270»\;: 00K +IW
G-M TuBE 001 >
> 1t + 2

] o0 . TONEr\'
3A5[via |20 v-b | STAGE
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Fig. 3—Tube is quenched by a negative pulse.

electrons from it, which starts the dis-
charge up again, so the tube continues
to pass current.

A nonself-quenching tube can be
quenched by putting a very high re-
sistance in series with the supply lead.
As soon as a discharge starts current
flow, the drop across the resistor low-
ers the voltage between wire and cyl-
inder to a point where ions cease to
travel, or drift =o slowly as not to kick
loose any other electrons.

The disadvantage of this method is
that the very high resistance needed
(100 megohms has been used) makes
the counter’s time constant very long.
If another ray arrives during the long
recovery time, the tube will not be able
to count it. This period of insensitivity
is ealled dead time.
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A quicker method is to use a circuit
which puts a sharp negative pulse on
the positive center wire immediately
after each count. Such a vcircuit is
shown in Fig. 3, part ot a portable
counter schematic printed in this mag-
azine August, 1948, page 64, The pulse
from tlhe counter goes to the grid of
triode V1-b, i amplified and passed to
anothe - stage for further amplifica-
tion. But the output of V1-b is also
coupled haek to the grid of V1-a in a
multivibrator circuit, s0 az to produce
a strong negative pulse in the plate
circuit of Vi-a, which is also coupled
to the center wire of the counter. The
negative pulse drives the center wire
negative enough to quench the dis-
charge. and the tube is ready for ac-
tion again.

A tube can he made self-quenching
by putting in it a small amount of zome
more complex gas, such as acetvlene,
chloroform, or ammonia, This slows the
ions to such an extent that secondary
cleetrons ave not produced. (It's really
not as simple as that, but that is the
end result.) About 1077 (by volume)
of aleohol vapor added to the gas makes
a tube quench automatieally, although
other mixtures can be and are used.

Bath types of counters have their ad-
vantages and disadvantages, A self-
quenching tube needs nho special cir-
cuits, and is better adapted to light
portable equipment. On the other hand,
the very action of quenching “wears
out™ the heavy gases, breaking them
down into simpler ones that will not
quench, Thus a self-quenching tube has
a definite life span, usually measured
in millions of counts. while the nonself-
quenching tvpe lasts indefinitely.

Other distinctions

Tubes are also known as alpha-,
beta-, o1 gamma-ray detectors. Since
alpha ravs are so commonly detected
with ionization chambers. we hear more
about beta and gamma rayvs in connec-
tion with Geiger counters. The differ-
ence is in the “window” through which
the rays get into the tube. The gamma
ray is more penetrating than any other
type, and is not particularly interested
in the material from which the tube is
made. The beta ray beinz more casily
discouraged. counters for bheta rays

Tracerlob tubes with removoble bata shields.
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Build This Geiger Counter

No 300-veolt batteries are used in this in-

strument. Cost of constructing it is small

This radiation detector is built in a war surplus case and powered by low-voltage batteries.

E — and several of our
friends—had long desired
to build an electronic ura-
nium prospecting device,
and that amhition was fired by the
article “Prospecting for Uranium Ore”
in the July issue. The desire was
heavily damped by the cost of the trio
of 300-volt batteries which seem to be
required in all published descriptions
of Geiger counters. The rest of the

equipment—including the Geiger tube
itself—can be bought for considerably
less than the high-voltage battevies
alone., We decided that our prospector
must have a cheaper voltage supply.

Several types suggest themselves,
The batteries would have had the great
advantage of simplicity. Just put ’em
in and start up. That is, if you feel
like putting up $33 every time You
need a new set, which under prospect-

THE GEIGER COUNTER—HOW DOES IT WORK?

(Continued from previous page)

have very thin windows of glass or
mica, usually at the end of the tube.
These count gamma rays as well, of
course; if it is necessary to find the
number of beta rays, the tube can be
operated for a definite time with a
beta-ray shutter (thin piece of alumi-
num) over the window, then for the
same length of time without it. Any
increase in number of counts will he due
to beta rays. (Subtract the first count
from the second for total beta-ray
count,)

Other differences

Geiger counters vary in a number of
other ways. Tubes with special gas
mixtures are made to detect special
types of particles. Other than those
mentioned. protons, photoeleetrans, pho-
tons, and ~wtrons are possihly the
most important particles detected by
the counter.

Sensitivity increases with the diam-
eter of the tube. but so does the voltage
required to make it operate. The pres-
sure (vacuum) and the gas used may

also have some effect on the operating
voltage. -

The Geiger counter is not the only
type of ray detector; scientists would
probably not even consider it the most
important one. But it is the only one
that interprets the individual ray track
into language that can be understood
by an electronic amplifier. As such it
is the one unost interesting to the elec-
tronic technician.

Nucleonic Corp. of America type GM.IW tube.
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By FRED SHUNAMAN
AND CARL KIEHL

ing conditions would likely be more
often than theory would indicate. And
they make a heavy pack.

A vibrator pack is cheap, rugged and
long-lived. But it is heavy, like the bat-
teries, and as yet no parts designed for
Geiger counter use are generally avail-
able. An r.f. pack would probably work.
but again, no coils nor exact data are
available, Other types of supplies have
been sueggested, including multivibra-
tors, relaxation cirveuits (FElectronies,
December, 1943) and Ford coils (The
Review of Scientific Instriuments, De-
cember, 1937). Some of them show
great promi<e, but considerah'e experi-
mental work would be needed to make
them usable in a practical nortable
circuit. We decided on a vibrator unit,
especially as we found that a readily
available photoflash transformer could
he used with it.

The Geiger tube was another item
hard to get on short notice. Apparently
they are being sold faster than they are
being made! The one obtaired was an
Amperex 151-N. It is a small tube, not
as sensitive as some of the big jobs,
but has the advantage of requiring a
lower voltage. The one we have has a
plateau from 500 to 800 volts, though
it seems to work better toward the
800-volt end. The whole equipment wa=
designed, however, wich the idea of
making it usahle with any standard
Geiger tube,

An old AN/PRS-1 mine detector sup-
plied an excellent case for the power
supply and one for the detector head,
as well as a handle. The connector
cable was discarded in favor of a new
one (Geiger counters use anywhere up
to 1100 volts) but the old connectors
were used. The split rings that hold the
plug and receptacle in place were care-
fully pried out and new wires soldered
into place.

The little transmitter was removed
from the head, and a piece of Lucite
fastened over it, as shown in the photo-
graph. Through the Lucite is seen the
chassis, a flat piece of aluminum with
turned-up edges, and just the tip of
the Geiger tube. The watertight fittings
on the battery box were considered val-
uable, and though a new switch, po-
tentiometer, and cable were installed,
the fittings were preserved cavefully.

RADIO-ELECTRONICS for
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The vibrator pack

The power supply (Fig. 1} is of the
vibrator type, using a 2-volt portable-
radio storage cell, now available at 95¢
and up from surplus houses. Due to
difficulty in getting a vibrator quickly,
one from an old G-E LB-530-X portable
radio was used. It is synchronous and
has seven prongs, thus accounting for
the peculiar socket numbering. Several
2-volt vibrators are manufactured; it
will be easier and cheaper to buy a
non-synchronous type.

The U.T.C. photoflash transformer
was built to deliver 2,200 volts from 4
or 6 volts, and has 4- and 6-volt taps.
With the 2-volt vibrator across the en-
tire 6-volt winding, something over 700
vo.ts d.c. (depending on the bleeder)
is obtained. Putting the vibrator across
the 4-volt taps raises the d.c. voltage to
near 1,000. Thus this power pack can
be used for most types of Geiger tubes.

Rectification was a serious problem.
An 0Z4 was tried first, but voltage drop
across it was too great. Apparently it
requires a certain current density to
become effective. An ordinary 3Q5—
with its filament well insulated from
ground—was then tried and gave excel-
lent vesult:. It was operated with the
screen tied to the .plate and the control
grid floating. Later we found that a
tube with one side of the filament cut
out worked equally well, at a saving of
half the filament current, which is well
worth while.

Filtering was not difficult. A .02-uf,
1,600-volt capacitor was placed across
the whole bleeder, acting as the input
filter capacitor. Another was connected
between output and ground. Since the
bleeder consists of a potentiometer and
re=istor in series, with the output taken
from the arm, that part of the poten-
tiometer which is between the moving
arm and high voltage becomes the
series resistance element in the filter.
The system was effective, reducing rip-
ple to a low level, Later addition of a
1-uf, 1,000-volt, oil-filled capacitor
(fastened to the back of the chassis)
brought the ripple down almost to in-
audibility, This refinement, while pleas-
ant, was not necessary, for the low
original ripple interfered very little
with the sharp clicks which indicate
radiation.

Strong r.f. hash persisted till the bat-
tery input filter was added. This is
the coil and pair of capacitors shown
at the right of the chassis in the rear-
chassis view. The coil was wound of 18
turns of ordinary hookup wire on a
lead pencil, then slipped off the pencil
and soldered to a convenient pair of
lugs on a terminal strip. Neither wire
size nor number of turns is in any way
critical. The 0.5-uf capacitors are of
the type used in car radios. It was nec-
essary to shield the choke from other
wiring by mounting it outside the
chassis, with a very short lead running
through to the vibrator terminal. This
lead can be seen between the farther
capacitor and the vibrator. Note that
the hole through which it runs was
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drilled as close as possible to the ter-
minal to which it runs.

Some of the ripple returned when
the set was put into its box, indicat-
ing that the choke was radiating to the
battery leads. The ideal arrangement
would be to enclose both filter and
vibrator in a shielded can.

Exact voltages will always depend to
some extent on the individual trans-
former (and vibrator), and bleeder con-
stants will have to be set by experi-
ment. We set the potentiometer near
its middle position and juggled fixed
resistors till the Geiger tube was re-
ceiving 650 volts, putting it at the cen-
ter of its plateau. Other voltages are
needed, of course, for other tubes.

The power supply was mounted on an
L-shaped chassis of aluminum, cut to
fit on the two uprights that held the
AN/PRS-1 amplifier. Other pieces of

-
:20
piece of Lucite, below the first, insu-
lates live connections from ground.
There is high voltage across the block-
ing capacitor between the G-M tube's
anode and the grid of the amplifier
tube, so it was made of two small ce-
ramic 100-pupf units in series.

The two leads to the tube are sleeved
in spaghetti and brought through the
small sub-chassis on which the 1U5 is
mounted.

The amplifier hookup requires no
comment, except for the part played
by the diode.

It produces regeneration and in-
creases sensitivity, When a negative
pulse from the counter reaches the tube
grid, the amplified pulse in the plate
circuit is immediately impressed on the
diode through the coupling capacitor.
Electrons drawn by the diode have to
get to ground through the grid resistor,
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Fig. |—This is the schematic diagram of the power-supply components inside the main case,

metal were broken off. A new double-
pole, single-throw switch was mounted
in place of the old one, and the potenti-
ometer was likewise replaced with a
1-megohm unit. The old phone lead was
used, and a new cable put in, using the
watertight feedthroughs and switch
cover of the old instrument.

The search head

The head consists of the Geiger tube
and a l-stage amplifier (Fig. 2), The
tube is electrically and mechanically
connected with a pair of fuse clips
mounted on a piece of Lucite. A second

causing a voltage drop across it that
drives the grid still more negative. All
this happens while the plate current is
still going down, and causes a greater
dip in it and a sharper click in the
headphones.

The plate-diode coupling capacitor is
a trimmer from an old i.f. transformer:
exact capacitance is un-important.

The 1U5 filament is operated through
a 10-ohm resistor from the 2-volt stor-
age cell. The resistor is installed in the
power-supply compartment. B-supply to
the plate and screen comes from the
67.5-volt Minimax, also in the power-

Photograph of complete instrument disassembled shows inside of probe and top of chassis,
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supply compartment. Sereen voltage is
dropped through a 170,000-chm resistor.
which like the two 5.1-megohm resist-
ors used as grid leak and diode resistor
and that of 4.7 megohms in the counter’s
positive lead, are all '%-watt unit-.
The parts for the head were mounted
on a piece of aluminum just wide
enough to extend across the lower third
of the cylinder, thus being supported on
its rim. Thir chassis was held in place
with two bolts put through two holes
drilled in the aluminum casting which
heiwd the original chassis. It was neces-

sary to saw this casting level; however
it is unnecessary to give details, as
there is no particular veason for build-
ing the head into a mine detector unless
one happens to be readily available. In
fact, the most intriguing head w ould be
one buiit in the form of a ~mali cylin-
der, that could be =lipped inside of a
piece of light l-inch aluminum pipe.

The results

The equipment was taken out for a
day's prospecting trip in Magnet Cove,

This shows bctteries, cannectors, battam view of chassis and side view of the search head.

CAMERA REGISTERS

Dr. Fronz Urbach of Eastman Kodak adjusts camera ond apporates for taking pictures by heat.

A

These photos of a conventional dus-dicde vacuum tube were taken thermoradiographically.
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IF TRIMMER SEE TEXT

G-MTUBE  5Quuf/I. 5KV

4.IMEG

L

Fig. 2—G-M tube and amplifier are in probe,

Arkansax. This arca is a sort of nat-
ural mineralogical muscum where any-
thing may be cxpected. No uranium
was discovered on that trip or on later
ones to other interesting-looking spots.
Checked with a small quantity of
watch-paint compound, the instrument
reacts very decisively. Its normal back-
ground (cosmic-ray) count of 5 to T
per minute goes up when the tube is
brought within a few feet of the paint,
and becomes neav-continuous when it
is held a few inchex away.

The equipment is rugged and can be
knocked around, but is a trifle heavy
to carry on a hot day, though light
compared to the original mine detector.
It also carries better at the side, with
a strap threugh the convenient V-
shaped channel pieces on the cover and
slung over the opposite shoulder, than
with the GI harness. Probably the ideal
~olution would be a small r.f. unit
operated with a single Minimax and
two fashlight cells. IT it would werk!

HEAT

HOTOS A through F of a dual ree-

tifier tube were taken by means of
the heat of the plates and filament, The
apparatus in the large picture is parl
of a new technique known as thermo-
radiography developed by Dr. Franz
Urbach of Eastman Kodak Labora-
tories.

The thin white sheet in front of the
camera is coated with a phosphor which
glows when struck by ultraviolet light.
When heat is foecused on the phosphor
screen by the circular mirror, the efli-
ciency of the phosphor in converting
ultraviolet to visible light is decreased
in proportion to the heat. Variations in
heat show on the screen as shadows.

The camera made the small photos
with a duo-diode furnishing the heat.
In photo A, the diode was not turned
on. In photo B, an image was veflected
to the screen by visible light.

Photo C was taken when the filaments
had just been turned on. Their hot ends,
not shielded by the plates, are visible.
With one plate carrying rated current,
photo D was taken. In photo I both
plates are energized.

After the tube had been in action
<ome time. the glass envelope absorbed
enough heat to give off radiations of its
own. Photo F shows the thermoradio-
graph of the envelope.

The process will be used for measur-
ing heat and for determining the dis-
tribution of heat over various types of
surfaces.
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Twelve New Vacuum Tubes Intro_duced

NUMBER of new tubes, some
of them especially slanted to
television applications, have
arrived on the market. Besides

the television types, greatest interest is
in miniatures and low-power, high-
frequency, communications tubes.

A complete line of tubes for replace-
ment in television receivers has been
announced by Sylvania. Made to more
critical specifications than standard
tubes, they are designed to reduce the
number of television service calls now
required for tube replacements.

The marking "“Television Tube” on
the base (see photo 1) marks the new
series, which will include the 1B3-GT,
6AGS5, 6AL5. 6BG6-G, 6J6, 6K6-GT,
7B4, 7B5, 7C5, TF7, THT, TN7, and TZ4.
Prices will be slightly higher than for
the corresponding tubes manufactured
for broadcast use.

Three new television tubes, an-
nounced by Hytron, are the 6BQ6G-GT
(photo 2), 25BQ6-GT and 1X2 (photo
3). The BQ6 types are designed for
horizontal deflection amplifiers in tele-
vision receivers, and are constructed to
withstand the high peak interelectrode
voltages found in these circuits. The
plate is brought out through the top of
the tube. The 6BQB-GT has a 6.3-volt,
I.2-ampere filament. while the 25BQ6-
GT uses 0.3 ampere at 25 volts and is
designed for sets with series-operated
filaments. Other characteristics are
identical. Tubes operate with 250 plate,
150 screen, and —22.5 grid volts. Plate
current is 45 ma and transconductance
5,500 umhos.

The 1X2 is a miniature, filament-type
rectifier designed to supply high voltage
to the cathode-ray tube in sets using
either r.f. or flyback power supplies.
Filament current is 200 ma at 1.25
volts, making it possible to operate the
filament with r.f. current in power sup-
plies designed for the purpose. Maxi-
mum d.c, load current is 1 ma, and peak
inverse voltage 15,000. The drop across
the tube—measured at the near-peak
current of ¥ ma—is 100 velts.

The 19BG6-G (photo 4}, announced
hy the General Electric Co,, is a beam-
power amplifier tube designed for op-
eration at high surge plate voltages for
short periods. Its characteristics make
it especially useful in horizontal deflec-
tion circuits of larger television receiv-
ers, and it may be used with picture
tubes operating at voltages up to 10,-
000, The 19BG6G-G operates with 500
volts on the plate and d.c. plate current
of 100 ma. Peak heater-cathode voltage
is 250, with heater either positive or
negative with respect to cathode.

In the subminiatures, Raytheon an-
nounces the 1AD4 (photo 5). a fila-
performance
approaching that of many heater-
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Phetes |, 2, 3, and 4—Sylvania television tube, Hytron 6BQ6-GT and 1X2, and G-E 198G6.G.

cathode types. This new tube has an
average plate current of 3 ma at 43
volts plate and screen supply. It is a
sharp-cutoff pentode, shielded for r.f.
applications, and has a transconduec-
tance of 2,000 wumhos. The filament
draws 100 ma at 1.25 volts.

Four new subminiatures, comprising
a complete portable battery-receiver
complement, have bheen issued by Syl-
vania (photo ). They include the tAD5
sharp-cutoff r.f. pentode, the 1 E8 penta-
grid converter, the 1T6 diode-pentode,
and the 1AC5 output pentode. All fila-
ments are rated at 1.25 volts and 40
ma. Plate voltages can range from 30
to 67.5.

In the communications field we have
the 5763 (photo 7), an RCA tube. and
the GL5670 (photo 8). put ont by Gen-
eral Electric, both low-pcwer tubes de-
signed to operate at a plate voltage of
300. The GL5670 is esnecially designed
for dependability in applications where
operation is intermittent and conditions
are rugged, such as mobile communica-
tions. The heater will stand a great
number of off-on cycles. It is similar to
the 2C51.

The 5763 is a v.h.f. beam-power tube
with a maximum plate dissipation of 12
watts and is designed to operate up to
175 me with full input. Transconduc-
tance is 7,000 pmhos. It can deliver
about 7 watts in class-C service at 50
me, It is also recommended as a fre-
quency multiplier. It is recommended
for low-power mobile and aircraft trans-
mitters. When used in high-altitude air-
craft, the No, 2 pin (no internal con-
nection) should be removed from the
socket to prevent arcs between plate
and grid. Pins 1 and 3 respectively.

A particularly interesting type is
the RCA 5794 u.h.f, oscillator triode
(photo 9). The unique appearance of
this tube is due to the fact that its
tuned ctrcuits are integral with the
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Photo 5—1ADA4, Photo b—1ADS, {E8, IT6, IACS.

tube itself. It has
grid-cathode and
grid-plate resona-
tors within it. The
screw on the side
is for adjusting the
frequency to 1,680
me, and the top pro-

jection is the co-
axial output ter-
minal, inductively
coupled to the plate
resonatqgy. This lit-
tle osci‘Hator is de-
signed for radio-
sonde and similar
service.

S y
¥

Photos 8. 9—The GL-5670 and the 5794.
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Electronies in Medicine

Photoa rourtean Valpey Crystal Corp.

This generator <entains an ultrason'c oscillotor and amplifier, The transducer is a crystal.

LTRASONICS, formerly some-
times called supersonics, is that
branch of acoustics concerned
with audio frequencies higher

than the upper range of human hearing,
that is, frequencies of 20,000 cycles and
above. There is no generally accepted
upper limit of the ultrasonic spectrum.
The natuve of the equipment employed
is the sole determinant of the output
frequency.

Ultrasonic waves are usually pro-
duced in one of two ways—with mag-
netostrictors or quartz crystals. (There
are many other possible, but less com-
mon, methods.) Fig. 1 is a diagram of a
magnetostrictor. The principle on which
it operates is that any magnetic rod or
tube undergoes minute variations in
length under the inftuence of a mag-
netic field parallel to its long axis. This
phenomenon of magnetostriction (also
known as the Joule effect) is a reversi-
ble one, therefore, such a metallic
rod subjected to an alternating mag-
netic field, will vibrate longitudinally
(lengthen and shorten) and emit sound
waves from its ends. Maximum power
transfer occurs when the frequency of
the alternating current is the same as
the natural frequency of the rod, as
might be expected.

In the instrument shown in Fig. 1 the
magnetic field is produced by the triode
oscillator. The magnetic rod is placed
in the tank circuit. The variable capaci-
tor C permits tuning the oscillator fre-
quency until it is the same as the nat-
ural frequency of the rod. Best results
are obtained when the rod is initially
magnetized. because the change in
length is pgreater for a given change in
flux density than is the case with un-
magnetized rods. This is the reason for
the pelarization (biasing) voltage fed
to L.

Various types of metals, such as
nickel, monel metal, and invar, have
been employed for the rod. Use of solid
rods results in a low conversion factor
of electrical to sound energy, because of

the hysteresis and eddy-curent losses.
These can be reduced by 1sing a thin-
wa'led, longitudinally split tube.

The major limitation of the magne-
tostriction oscillato is that its upper
frequency limit is restricted by the low
natural frequency of the rod. To obtain
higher frequencies, shorter rods must
be used. To generate ultrasonic waves
having a frequency of 50,000 cycles, a
nickel rod must be about 5 em (2
inches) long. Lengths shorter than this
are both difficult to mount and difficult
to excite. Somewhat higher frequencies
may be attained by employing rods of
different shapes. It is also possible to
obtain higher frequencies by using har-
monies of the rod’s fundamental fre-
quency. However, this is accompanied
by a loss of power output.

For these reasons, quartz-crystal os-
cillators are used widely where higher-
frequency ultrasonic waves are desired,
Frequencies up to about 50 me may be
obtained with these instruments. This
limit is due to the fact that there is a
minimum thinness to which quartz crys-
tals can be cut. The lower limit of
quartz crystal oscillators is in the order
of 50 kc because of the difficulty in se-
curing and exciting thick crystal blocks.
The natural frequency of any crystal
depends upon the thickness and the par-
ticular electrical axis used. Fig. 2 is the
circuit diagram of a typical, commer-
cially designed, quartz-crystal, ultra-
sonic generator. The basic principle of
operation is exactly the same as that
of the erystal cutting heads used in mak-
ing disc recordings. The alternating os-
cillator output is apphed to the quartz
crystal, causing the latter to oscillate
mechanically in step with the current
alterations. The crystal is coupled to a
metallic diaphragm from which the ul-
trasonic waves are emitted.

As can be seen in Fig. 2, the genera-
tor is essentially a 6AGT, erystal-con-
trolled, electron-coupled oscillator which
is capacitance-coupled to a pair of par-
allel-connected 807's in the power out-
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Part XI—Ultraso-
nic waves destroy
bacteria and help

cancer sufferers

By EUGENE J. THOMPSON

put stage, The electron-conpled oscil-
lator, in which the screen-grid is used
as the plate together with the cathode
and the control grid to form a triode
oscillator. is useful because it reduces
the loading and coupling effects of the
next stage. To shicld the plate of the
tube from the cathode and the control
grid, the screen is operated at r.f.
ground potential, putting the cathode
and control grid above ground. The
output from the plate is regulated by
the changes of potential of the control
grid and cathode, The effects of loading
changes are not great because of the
small effect which the plate voltage has
on the plate current of screen-grid
tubes, and because the plate is not itself
in the oscillating circuit.

The oscillator requires no tuning
when used with erystals from 100 to
800 ke. The crystal used for controlling
the oscillator frequency is matched to
the ultiasonic crystal within 0.1%. The
load crystal can be coupled directly to
the plate circuit with a step-up induct-
ance or by a link and co-axial cable.

«.

_/ wabNETOSTRICTION
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POINT
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Fig. I—A simple magnetosiriction oscillator,
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Waves are propagated by crystal in oil bath,

De-coupling is employved to prevent
radiation through the power leads. The
plate circuit of the power output stage
s tuneable and can be made to cover
a wide frequency range with plug-in
coils.

The power output is between 50 and
100 watts. This unit is essentially a
low-power generator. Of course. higher-
wattage instruments are possible—and
available—depending on the require-
ments of the user. The instrument in
Fig. 2 is designed for small all-around
laboratory work by a reasonably intel-
ligent technician, Because of its low
power output. the danger of injury.
which is encountered in higher-powered
units, is not a problen.

Although the many interesting phe-
nomena observed with ultrasonic waves
are due to their short wavelengths—
which ranze roughly between 6 em and
2 x 10 em—the effects which they ex-
ert are not directly related to fre-
auency. However, the biologic effects
cannot be duplicated with audible sound
frequencies, that is, longer wave-
lengths. In general, the waves are prop-
agated in a liquid medium. commonly
oil (see photo of oil immersion jar)
ahove,

Ultrasoniecs has many applications,
the best known of which is probably
Sonar, the system of underwater direc-
tion-finding employed in World War II
to locate enemy ships. In Sonar equip-
ment the ultrasonic waves are modified
to make them dircetional, With two ex-
ceptions, this is not the case in medical
techniques,

The main medical applications of
ultrasonics are four:

1. To paralyze or destroy bhacteria.
This property is used in sterilizing vac-
cines and other bioclogical products
which are to be injected into the bady.
(Exactly how the waves destroy bac-
teria is not known. A foremost theory

SEPTEMBER, 1949

is that the troughs and crests of the
very short waves set up areas which
vary greatly in their pressures, very
close to one another. This is thought
literally to tear the bacteria apart, An-
other theory is that bacteria get
trapped in cavities formed in the liquid
by the enormous pressure differential
between the troughs and crests of the
waves. The gases in the liquid migrate
to these low-pressure areas. forming
submicroscopic bubbles in the bacteria
which cause them to burst.)

2. To break up crystals of such prep-
arations as the sulfa drugs. thereby
increasing the surface area. and mak-
ing them more effective,

Ultrasonic waves foecused with quartz
crystals generate enormous amounts of
heat at the focal point of the sound
beams, This has given rise to two addi-
tional applications:

3. Diathermy. As pointed out in a
previous article, the object of diathermy
equipment is to get the heat into the
deeper tissues of the hody where the
treatment is desived. This can be done
by setting the focal point of the ultra-
sonic equipment so that it is within the
tissues.

4. Cancer treatment. This is an ap-
plication which is now under intensive
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investigation. The proponents of ultra-
sonics believe that it is superior to
radium or x-ray treatments because the
latter cannot be focused to any great
extent and hence destroy healthy as
well as cancerous tissue,

At any rate, the unique properties
of ultrasonic waves are a certain guar-
antee that they will probahly not only
be used more extensively in medical ap-
plications of inereasing scope, but will
also be retained for their present appli-
cations, as well as find many uses in
the industrial field.

Crystal transducers may be used up to 50 mc
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Fig. 2—A larger ultrasonic generator using a quartz crystal ta praduce the vibrations,

New Telephone Recorder

HE Tele-Magnet, manufactured by

Mohawk Business Machine Corp.,
New York, is the newest electronic tele-
phone message recorder. It is auto-
matically operated by an incoming
telephione call in the absence of the
subscriber. The ringing signal causes a
magnet to raise the telephone handset.
A phonograph record answers the call,
giving the name and address of the
company. It also informs the calling
party that he has 30 seconds to record
his message. (Thirty seconds has been
found sufficient for most phone mes-
sages, but this time can be increased
it desired.)

When the owner returns, he can tell
at a glance how many niessages have
hbeen recorded. switch on the wire re-
corder, and listen to them at his con-
venience, The voice is reproduced by a
loudspeaker built into the metal cab-
inet,

The wire recorder has a capacity of
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seventy-two 30-second phone messages.
The device employs 10 tubes. A jack is
provided for plugging in a separate
microphone for general recording pur-
poses. The phonograph record may be
changed as often as the owner may
desire,

The Tele-Magnet can be manually
operated as a straight wire recorder
and may be used for recording both
sides of a telephone conversation,
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Television News

By JESSE DILSON*

HHE best answer to the question,
“What’s new in television?" 1s
“interearrier modulation.” A num-

ber of manufacturers have already
produced receivers using the system
and it may scon dominate the market.
Actually, the basic idea of intercar-
rier modulation is simple. The new sys-
tem is contrasted in the block diagrams
of Fig. 1 with the orthodox television
setup. The econventional receiver of Fig.
l-a has only one stage in which the
sound carvier and video carrier co-exist
the 1.f. section. After conversion to
the intermediate frequencies, the two

vIDEO | |vioEo | JvipEo _d
tF DET Amp
% H] “
AMP
SOUND || SOUND | [ AUDIO
' OET AMP
| RF VIDEO _q)
AMP AMP
b

| | aubio
amp [ DET AMP

.

Fig. 1—lIntercarrier and standard contrasted.

i.f. carriers—the sound frequency-
modulated, and the video amplitude-
modulated—are separated and amplified
in different i.f. amplifier strips, and
each is demodulated by its own detec-
tor, the video signal passing on to the
video amplifier and then to the picture
tube while the audio signal passes on
to the audio amplifier.

In the intercarrvier system (see Fig.
1-b) the two carriers go along together
as far as the video amplifier, and
it is not until this stage that the
two are separated. To begin with, the
sound and picture carrviers are broad-
cast from the transmitter with the cen-
ter frequency of the sound ecarrier
higher than the video carrier frequency

*l_nstrucmr. Hudson Technical Institute, Union
City, N. J.

[ntercarrier Televisers
se Common L. Channels

ment,

Because of economsy
and ease of adjusi-
intercarrier
is used in many seils

by 4.5 me. Both are picked up by the
recetver antenna. amd both are ampli-
fied in the r.f. scetion. The unmodu-
lated signal of the local oscillator beats
with both carriers to produce a fre-
quency-modulated sound i.f. of 21.25
me and an amplitnde-modulated picture
i.f. of 25.75 me, with the difference in
frequency of 4.5 me still maintained.
Both these i.f. signals pass through a
commuon i.f. amplifier.

The diode detector following the i.f.
amplifier demodulates the pieture i.f.
signal in the usual way, preducing a
video signal. It acts like the first
detector in a superheterodyne to give
in its output a beat frequency of
4.5 me. This 4.5-me signal is frequency-
modulated, varying around its center
frequency in exactly the same way as
the original sound carrier. It is this
signal which in the intercarrier system
enters the sound detector.

The 4.5-me signal is prevented from
carrying the full amplitude changes of
the picture i.f. hy attenuating the 21.25-
me sound i.f. signal to a level which
makes it small in comparison with the
amplitude of the picture i.f. It has been
found that best reception is obtained
with the i.f. passband as shown in Fig.
2, with the response in the neighbor-
hood of the sound i.f. center frequency
at not more than 107 of the level at
the picture i.f. carrier. Furthermore,
as Fig. 2-b shows. this curve should
be reasonably flat 100 ke either side of
the 21.25me point. If this condition
were not met, the diode detector would
work as a slope detector, partially de-
modulating the sound frequency varia-
tions into a signal which would be am-
plified in the video amplifier and passed
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on to the picture tube as interference,
An absorption trap, tuned to a point
slightly above the 21.25-me region, acts
to depress the curve to produce the
“shelf” shown in the curve of Fig. 2-h.

Why the amplitude modulations of
the 4.5-me signal will be negligibly
small if the sound i.f. level is properly

]
21.25MC 25.75MC

!
25.75MC

2h.25MC

Fig. 2—If. responses of two receiver types.

attenuated, can be explained with the
help of Fig. 3. If two unmodulated
waves A and B of unequal frequencies
are mixed, at some moment the two
will be in phase and reinforece each
other, and at another moment they will
be out of step and oppose each other.
If the amplitude of B is small com-
pared with that of 4. a wave C will
result—that is, an amplitude-modulated
carrier whose envelope is a wave with
the small amplitude of P and with a
frequency equal to the difference in
frequency between 4 and B. Now, if
wave 4 should change in amplitude,
the amplitude variations in C will re-
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main much the same as before, provided
A s always large compared to 3.

if 5 is frequency-modulated, the en-
velope of € will vary in frequency ex-
actly to the extent that [} varies, since
the frequency of (7 is equal, at any
moment, to the difference between the
frequencies of 4 and B at that same
moment. In this example [ represents
the picture i.f. signal, B the sound i.f.
signal, and the envelope of (F the 4.5-me
signal. After detection, then, the 4.5-me
signal will have -mall variations in
amplitude, but will change in frequency
as fully as the sound i.f. signal changes.

To step up thi= weak signal to the
point where it can properly drive the
sound detector. it must be amplified.
This is done by the 4.5-mec amplifier
shown in the block diagram of Fig. 1.
The amplifier has a limiter action
which keeps the 4.5-me level cons:ant
despite changes in amplification of the
i.f. stages caused by the operator’s
manipulation of the contrast control.
Since the 4.5-mc signal is earried
through the video amplifier, it will ap-
pear on the grid of the picture tube,
causing an interference pattern, unless
it is eliminated. A trap between the
video amplifier and the picture tube
does the job effectively.

The schematic diagram of Fig, 1

shows in some detail the setup of c¢ir-
cuits following the last i.f. amplifier in

The
is the

a typical intercarrier receiver.
resonant cireuit on Ci and L1

o
il ll-l l” (I
R aVaY;

Fig.3—How AM is removed from sound signal.

absorption trap already mentioned
which is tuned te the 21.25-me sound
i.f. and which is designed to shape the
low shelf in the response curve of Fig.
2, The output of the video amplifier is
the point of separation of sound and
video. The series circuit of C2 and L2
ix across the entire plate load of the
video amplifier tube; and with [, ad-
justed so that the two resonate at 1.5
me, the 4.5-me voltage output of the
video amplifier fed to the picture-tube
cathode ix too weak to appear in the
screened image. Although the 1.5-mec
voltage acros= both C2 and L2 is low,
the drop across 1.2 alone is relatively
large for that frequency. This voltage
is strengthened in the 4.5-me amplifier,
and is demodulated by the ratio detec-
tor,

Alignment of the intercarrier
ceiver differs in only a few details from
that of the orthodox television set. I.f.
stages are stagger-tuned in much the
same way as in the conventional ve-
ceiver. Sound traps in both receivers
are tuned to the same frequency and
can be aligned in like manrer. The 4.5-
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Fig. 4—A schemotic of the sound and video detectors of one typical intercarrier receiver.

me trap and the tuned circuits of the
ratio detector can bhe simultaneously
s¢t by feeding an unmedulated 4.5-me
stgnal to the grid of the video amplifier,
hooking a vacuum-tube voltmeter from
point A in Fig. 4 to ground with one
end of (4 temporarily disconnected,
and tuning L2, L3, and L4 for maxi-
num reading on the meter,

A glance at the block diagrams of
Fig, 1 shows one very obvious advan-
tage—economy, With nto sound i.f, strip
neces<ary, the manufacturer—and. of
course, the pubiic—is saved the price of
three tubes together with their circuit
components, This also saves the serv-
ice technician trouble, There is no sound
i.f. to align.

Oscilator drift, which in the con-
ventional television set means poor
sound, is no problem in the intercarrier
system. With the 1.5-mc difference be-
tween sound and picture carriers fixed
at the transmitter, the sound signal
entering the ratio detector is always
at that frequency, vegardless of oscil-
lator variations. If the oscillator should
shift, both sound and picture i.f's will
change by the same amount. and the
4.5-mc difference between the two will
remain unchanged. Elabarate circuits
to keep the oscillator stable are un-
necessary.

This fact is alse responsiblie for the
absence of a fine tuning control on
intercarrvier receivers. This control.
which in conventional receivers consists
of a small variable capacitor in the
oscillator tuned cireuit. is needed to
correct for the shifting in the sound
i.f. carrier encountered in switching
from one channel to another. In the
intercarrier receiver. such a control is
generally superfluous,

On the other xide of the ledger ave
these drawbacks: For one thing. 10077
modulation of the picture carrier causes
it to disappear momentarily. Of course,
with the absenee of one of the two
heterodyning carriers, the 4.5-me sound
signal vanishes, and with it the sound.
Suppose, in a televized scene, one very
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bright point—say, a spangle on a per-
former’s dress—appears. The video sig-
nal corresponding to that point would
be almost zero, as shown by A in Fig.
5, which shows the r.f. video carrier.
And at that point, the amplitude of the
carrier is practically zero. Such a
bright point is likely to persist in the
televised scene for at least several sec-
onds. If the sound disappears and re-
appears once per frame, that is, once
every ly, second, 60-¢ycle hum may he
heard in the speaker.

Then there is the problem of phase
modulation at the television transmit-
ter, Unless special precautions are
taken, the phase of the video carrier is
likely to be modulated along with it~
amplitude, The 4.5-me signal is sure to
be similarly atfected and to be democlu-
lated into sound interferences.

The solution to these difficulties is
in the hands of the broadeaster, The
first, of course, can be prevented by
proper monitoring, so that the carrier

Fig. 5—Zero video modulation blanks sound.

amplitude may not be allowed to fall
below 107: of its maximum (peak of
the syne pulse) value. Prevention of
the second is a matter of adding the
proper equipment to the transmitter.
It has been found that the components
of the video signal within the audible
range are much reduced in strength,
and that therefore phase shifts of up
to 15 to 20 degrees can be tolerated
by the intercarrier receiver, That nei-
ther of these problems is serious is
shown by the ever-inereasing number
of intercarrier receivers on the market.
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Television News
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TELEVISION TRANSCRIPTIONS

Teletranscriptions add variety to pro-

Fig. |—Photographing the monitor. Edge of
a monitor tube may be seen in the rear rack,

OR greatest economy in metwork

telecasting, each station in a net-

work must be supplied with the

program originating at the main
studio. At present, co-axial and micro-
wave links do not provide adequate
service for the major television net-
works. The networks have solved this
problem by recording studio programs
on film. This film, together with its
accompanying sound. is sent by air ex-
lpt'ess to each network atliliate who
does not get service from the co-ax and
microwave relay routes.

Even where an electronic link is
available to a network afliliate, it is
often desirable to use film teletranscrip-
tions either because the cost of c¢o-ax
service is very much higher than that
of film, or because of the flexibility of
programming possible with film.

Film makes it possible for a station
to rebroadcast transcriptions of many
programs otherwise unavailable to it,
as in cases where the desired program
takes place either on some other net-
work or at some impractieal time on
its own network.

At Du Mont we have been working
on the problem of recording television
programs on film for a good many
years. I shall outline the path followed
and the general results which have
been achieved, as well as how the sys-
tem is now being used.

The first attempts at recording tele-
vision progranis on film were made with
a standard silent, 16-mm spring-wound
camera operating at 16 frames per sec-
ond. With the low light intensity of
carly television monitors, it was neces-
sary to use the fastest film emulsion
available at that time( approximately
100 Weston). The nonsynchronous ac-
tion of the camera, combined with the
synchronous 30-frame-per-second tele-
vision image, resulted in a film tran-
scription which contained banding or

*Division Manager. Television Receiver Mfg.
Division, Allen B. DuMont Laboratorics, Inc.

grams of stations outside relay network
By RICARDO MUNIZ*

horizontal lines of over- and under-
exposure caused by the uneven match-
ing of the odd and even television
fields recorded on each frame of the
film,

Next we tried running the camera
at 15 frames per second with a syn-
c¢hronous motor., This eliminated the
banding, and recorded every “other”
frame of the television transmission,
thus reducing the resolution or defini-
tion to one-half of the transmitted
image. It was still impossible to record
the accompanying sound track on the
ftlm, since it normally requires 24
frames per second speed.

At this stage it became obvious that
for commercial utilization, recordings
of the 30-frame-per-sccond television
picture would have to be made at 24
{frames per second, so that the 16-mm
film could be projected either in a con-
ventional sound projector for direct
viewing or a standard projector for
television rebroadeasting,

In the next model, the original eam-
cra shutter was replaced by a 72-degree
closed shutter, and the pull-down was
accelerated to approximately 42 degrees
s0 that it would oceur when the shutter
was closed. The camera mechanism was

Fig. 2—Example of poor linearity. The circle
may be distorted horizontally or vertically.

not otherwise altered, nor was the oper-
ating speed. This model eliminated the
recording of 6 frames per second of
the 30-frame television picture during
the camera pull-down time and recorded
the television image at the standard
sound film speed of 24 frames.

This model was a decided advance,
but left much to be desired in the
motion and steadiness of the resulting
images.
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1t was then decided to turn the build-
ing of a commercial camera over to the
Eastman Kodak Company. The result-
ing cameras are shown in Fig, 1, which
also illustrate the setup for recording
the television picture on film. It will
be noted that the camera is focused
upon the screen of a cathode-ray tube
lecated in a rack-and-panel mounted
picture monitor. It is on the screen of
this tube that the te¢levision image ap-

pears and from which it is photo-
graphed.
Recordirg equipment

For continuous recording of tele-

vision programs on film, it is desirable
to employ a double system of operation
which uses two recording channels.
Each of these is composed of one spe-
cially  designed television  monitor,
which reproduces the television picture.
one picture recording camera. and one
sound-on-film recording camera. The
sound and picture cameras should be
capuable of operating 1,200-foot maga-
zines. These provide 35 minutes of re-
cording time and make the system more
convenient for continuous recording. A
desirable accessory is a high-quality
receiver for recording ott-the-air pro-
grams.

The television picture monitor, from
which the image is photographed, must
be provided with the composite tele-
vision signal taken from the main pre-
gram bus of the broadcasting station.
Picture quality is maximum at this
peint. The signal from the telecaster’s
program bus as well as the air signal
are generally led into a patch panel on
the mwonitor console which is also pro-
vided with a syne stretcher (see RapIO-
ELECTRONICS, March, 1949, page 24)
and a stabilizing amplifier. The record-
ing operator thus is able to switch in-
stantly to any combination of line or
air signals desired. A similar arrange-
ment is used for the sound recording
cameras,

Monitor problems

To record top-quality pictures on
film, the monitor picture must be per-
fectly steady in every phase of its
operation. The monitor is therefore de-
signed to eliminate—as far as possible-

any and all possible fluctuations in
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either picture size, brilliance, linearity,
or position. To assure this, the high
voltage is supplied from a heavily regu-
lated .power =supply. The cathode-ray
tube has a special screen material of
a very fine grain, and is operated at
a voltage high enough to reduce to a
minimum the spot size of the electronic
beam. This provides the maximum pos-
sible resolution of the picture provided
by the program hus.

Linearity

Obviously the linearity of the pic-
ture recorded on the film must be as
nearly perfect as possible, The film
will be used by the various affiliates
of the network throughout the eountry,
and any nonlinearity in the picture will
he reproduced. It is also important that
the linearity adjustment of hoth moni-
tors be identicul to eliminate any dif-
ferences in picture linearity as the film
from one camera is flashed to the film
from the other eamera every half hour
or so to make a continuous recording.
Effects of poor linearity ean he spotted
very quickly on a test-pattern trans-
mission. This i~ illustrated in the test
pattern of Fig. 2, where the perfeet
circle of the normal test pattern is seen
as the distorted oval shape produced
by poor lincarity in the horizontal or
vertical directions.

A very important factor in producing
commercial-quality results in teletran-
seriptions is the ase of a gammeu control
{which controls the gray scale in the
electronic picture) to match the char-
acteristies of the film being used. Fail-
ure to exercise the utmost care in mak-
g this adjustment will result in pic-
tures with a contrast range which may
produce either washed-out pictures on
the home receiver or images consisting
essentially of chalk and soot. The re-
cording operator’s maximum skill is
called upon here. A picture with too
much contrast is compared in Fig. 3
with a television image of normal con-
trast.

For high quality a positive picture
is used on the monitor; however, a
negative picture which reduces proc-
essing time—where that is an essential
factor—can be produced. In using a
negative picturc on the monitor, a re-
verse blanking signal must be generated
to hide the return trace lines which

otherwise would be visible in the
recorded pieture. To reduce optical
distortion to a minimum, a 12-inch

cathode-ray tube is used, but the pic-
ture is held to 6 by 8 inches and located
near the central and relatively flat
portion of the tube face. This tube is
customarily operated at 25,000 volts,
for maximum resolving power.

The highlight intensity available
from the cathode-ray tubes in our pres-
ent television monitors is apnroxi-
mately 150 foot-lamberts. This makes it
posxsible to employ a slow, positive type
of film stock with a Weston rating of
ahout 1, if the motion picture camera
has a lens aperture of 2.
Operating the equipment

The picture and sound cameras in
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the channel being used are started
simultaneously by a relay system. Syn-
chronous motors drive both units,
thereby locking together the separate
picture and sound recordings. Ten sec-
onds after starting, both films are
fogged by “bloop" lights, thereby pro-
viding time-registration for making the
final composite print.

If both the recording equipment and
the station are located on the same
power line, the camera and the tele-
vision transmitter will run synchro-
nously. If they are not, there will be
a tendency for the lap-dissolve regions
on the recorded image to creep up and
down at the rate of the difference fre-
quency between the 60-cyele supply
driving the transmitter and that driv-
ing the camera. A critical adjustment
of shutter angles will eliminate band-
ing movements.

Choice of technique
The reader may wonder why direct
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image on the 35-mm film, on which
both the picture and sound are recorded
sinmultaneously. From the camera the
film is fed directly into a rapid process-
ing machine, where it is developed,
fixed, washed, dried, and then fed di-
reetly into the projection booth of the
theater, all in a minute or less from
the time of exposure. It is then pro-
jected on the theater’s screen in the
conventional manner.

Use of teletranscription
Teletranscriptions are now being
used by transcription affiliates of the
Du Mont Network in Detroit, Cleveland,
Los Angeles, Albuquerque, Houston,
San Francisco, Seattle, St. Louis, Bal-
timore, Salt Lake City, Atlanta, Buf-
falo, New Orleans, Philadelphia, Syra-
cuse, Erie, Dayton, Cincinnati, Mem-
phis, Boston, Milwaukee, Washington,
and Miami. These recordings include
both studio programs and sports tele-
transcribed at Station WABD in New

Fig. 3—Too much contrast causes effect at left. Compare with normal contrast at right.

film recordings of the actual studio
programs are not made instead of pho-
tographing the image on the cathode-
ray tube monitor. Obviously, many of
the critical factors encountered in re-
eording from the monitor would thus
be eliminated.

You have but to visit a telecasting
station in operation to appreciate the
reason for this choice of technique. In
the program control room, you see
lined up before the console operator
three or four different images from the
cameras in operation in his studio. The
cameramen endeavor to keep a picture
of air quality on each eamera according
to the prearranged schedule at rehear-
sal.

The program director decides which
of these pictures shall go on the air
at a given moment, in effect, editing the
program material as he goes along, so
that the program as it goes on the air
will show different camera angles, dif-
ferent viewpoints, and the like., and
will, in geneval, be a finished, well-
rounded pioduct in comparison to any
individual recording which could be
made with a single camera operating
continuously in the studo.

Theater television

A modification of the system. using
36-mm equipment, has been applied to
theater television. A negative picture
12 produced on the cathode-ray tube,
resulting in a positive photographic
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York City, and flown to the transerip-
tion affiliates according to prearranged
schedules.

Utilization

The teletranseriptions have also
proven invaluable in gradually improv-
ing thes skill of cameramen. program
directors, and engineers. Each tele-
transcription is shown at least onee to
the cameramen who partieipated in the
program, their program directors. and
the operating engineers of the station.
At this time, errors in dramatic ov
technical presentation can be noted. As
their origin is identified, an opportunity
is provided for constant improvement
in programs and telecasting quality.
Such improvement would otherwise
have been impossible, since it is not
practical for any one member of the
team to view the on-the-air results of
their combined efforts, except by tele-
transeription,

Incidentally, the teletranscription
represents a legal record of what went
on the air and might thus conceivably
be useful as a legal document.

The author wishes to acknowledge the
most active cooperation of Harry C.
Miltholland, Manager of the Teletran-
seription Department of the Allen B.
Du Mont Laboratories, Inc.; of Com-
mander Mortimer Loewi, Division Man-
ager of the Telecasting Network Divi-
sion of this company; and Dr. T. T.
Goldsmith, Jr., who directed the re-
search on the teletranseription project.
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Simplified version of the Variatenna described in last month’s article.

The Inductive Transpole Variotenna introduces some new principles.

THE TRANSPOLE VARIOTENNA

Part II—Later models of the new

By HUGO GERNSBACK

N the last issue I described in detail

two indoor television antennas which

1 recently designed. The article con-

cluded with the Transpole Vario-
tenna which used 3-inch-thick alumi-
num loops. As it is difficult to bend such
heavy stock, unless one has access to
a machine shop, I developed a simple
model anyone can make at a cost that
should not exceed $2.

The photograph shows in detail the
appearance of this model. Its only
drawback is that it admittedly does not
make as good an appearance as the one
illustrated on page 28 of the Auvgust
issue.

Fig. 1 shows construction details of
a simple version of the improved Trans-
pole Variotenna. For the two metal
loops, one fixed and one movable, 9 feet
of stiff brass strip about % by .032 inch
(No. 20 A.W.G.) is required. The up-
right support is a 17%-inch length of
wooden dowel having a %-inch diame-
ter. The wooden base is 6 inches in
diameter and 1% inches high.

television antenna are shown here

The outer (stationary) loop is sup-
ported on the top of the dowel by a
short length of Lucite or polystyrene
rod, % inch in diameter and % inch
long, drilled and tapped for two 4-36
machine screws which pass through
two holes drilled in the outer metal
strip. A hole is drilled in the center of
the Lucite to admit a small nail which
serves as a bearing for the inner ro-
tatable loop, a suitable hole being
drilled in the center of the inner loop
at the top for the purpose.

The two lower ends of the inner mov-
able loop are mounted on a 1% x 2%-
inch piece of 3/32-inch Micarta (or
Lucite), drilled for two 4-36 machine
screws on each side, as illustrated. A
large hole is drilled in the center of the
Micarta strip to allow free rotation
about the dowel.

The free lower ends of the outer fixed
loop are held in place by two strips of
Miecarta, 3/32 inch thick, and 1% x 2%
inches in size. Two holes are drilled
through either side of the two Micarta
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Fig. |—Construction details of varictenno.
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strips, so that long 4-36 machine screws
can be passed through them to clamp
the metal strip ends, and also to furnish
terminals (extra units and washers)
to which connection mayv be made. A
wood serew and washer is fastened to
the wood dowel stick, the screw being

RIVOT

TERMINALS

SWITCH
Fig. 2—The connections are os shown above.

passed between the two Micarta strips
so that they cannot turn,

[t being undesirable to bring one’s
hand too close to the inner movable
loop to rotate it, fit a Micarta or Lucite
handle to the support of the movable
loop, as the photo shows. This handle
is fastened on the two 4-36 screws
clamping the metal loop to the Miecarta
support strip.

The spacing hetween the two metal
loops should be '2 inch, the space be-
tween the fixed and rotor loops at the
base being regulated by a couple of
hrads driven into the dowel stick.

The diagram of connections for the
antenna is shown in Fig. 2. The leads
from the TV set are connected to oppo-
gite ends of the inner and outer loops,
as shown. This is the Transpole hookup.
The remaining free ends of the two
loops are connected to a shorting
switch, as shown in the diagram. The
lead wire used to make the connections
to the loops and the switch, and also to
the two terminal posts, should be flex-
ible insulated stranded wire,

Keep leads short! It is best to drill
two holes in the base to accommodate
two Lucite tubes and to pass the an-
tenna leads through these. The two
spring binding pests are best mounted
on a piece of Lucite or Micarta.

On the Variotenna the four lower
ends of the ribhons are the hot points.
Placing your hands or arm inside the
loops may throw out the television im-
age entirely.

In tuning, it will be found that there
is usually one best position for a given
station. The switch also isx important
Lbecause on some stations reception will
he mueh improved in one position or the
other.

Inductive transpole variotenna

A somewhat different Variotenna
also has given excellent results, perhaps
even a little better than the two Vario-
tennas described before.
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The principle remains the same, ex-
cept that the inner, variable loop is no
longer a single conductor, but is formed
of two scpavate spirel brass coils, each
mounted in a semicircle as the photo
shows., The two sections, therefore.
form almost a complete circle. The di-
ameter of the coils is approximately
3 inch, and the turns are spaced %
inch, Each coil contains 11% feet of
No. 10 AW.G. hard brass wive. This
is a very heavy wire, and a machine
shop (or a lathe) is nceded to wind
the coils. Use a %-ineh spacer to keep
the turns apart when winding.

The inner loop, made up of the two
coils, is supported at top and bottom
by passing the coils through a vertical
Lucite tube measuring 1 inch in diame-
ter and 18% inches long. This tube
turns to rotate the inner loop.

There is also a horizontal supporting
rod (5-inch Lucite, 17% inches long)
which supports the ends of the two
coils. A switch in the center of the
Lucite tube shorfs or epens the Trans-
pole connection, as shown in the con-
necting diagram (Fig. 3).

Like the other models the rotatable
double loop swings around its center.
It can he carefully adjusted by a small
Lucite handie attached to the large Lu-
cite tube. A Zs-inch-diameter Lucite
rod, 18% inches long, supports the top
Lucite cross bar (23 inches long x 3
inch wide x % inch thick) to which

300 LINE

N
NO CONNECTIONS
Fig. 3—Wiring for the Inductive Tronspole.

the stationary loop is fastened. A pin
or bearing is fitted in the crosshar and
also the base, on which the central Lu-
cite tube turns.

The connecting wires from the two
sections of the loops are cemented to
the ¢entral horizontal rod, and then are
conducted through the main Lucite tube
to the base of the antenna, where they
arce connected to the flat lead-in.

Encircling the rotor leop is a flat
strip of No. 20 A.W.G. brass 1 inch
wide and 18% inches in diameter. This
strip is attached to Lucite insulators
mounted on the wooden base.

It should be noteld that so eleetrical
canncetions ave made to the witter loop,
The two =cctions of the rotor loop end
in serew conncctions mounted on Lucite
pieces, which in turn are secured with
machine screws to the horizontal rod,

This antenna worked ve:y well when
tried in a number of poor locations in
New York. In many cases it was not
only possihle to bring in stations nor-
mally difficult to get on an indoor an-
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tenna, but “snow” and “ghosts” could
be eliminated readily.

A model of this Variotenna was
tested by Messrs. Matthew Mandl and
Edward Noll of Temple University.
In Mr. Mandl’s report he said:

I have just completed checks on
vour new indoor loop antenna
[the one illustrated in Fig., 3]
and  find it has characteristices
which differ materially from your
original onc [that of Fig. 1 and
its counterpart in the August is-
sue]. The first thing I noticed
was that wmecinnem pickup  for
the widenne is from the ends of
the doops—and  not  broadside,
[See Fig. 4.] This type of pick-
up is the same as that procured
from the ovdinary loop antenna
in a table radie—with the edge
of the flat loop poeinted toward
the station. It is also similar to
the way direction-finding anten-
nas work.

With your first antenna [Fig.
1] it was difficult to assign a pat-
tern configuration to it because
the two loops were positioned in
various ways for different sta-
tions, With the present one, how-
ever, the pattern characteristics
are pretty definite.

I also found that on the low-
frequency channels the antenna
worked best when the inner
[rotor] loop was displaced slight-
ly in plane from the outer. That
i= to say, I had to turn the inner
loop about 5 degrees with respect
to the outer for maximum pickup.
Orientation was rather ecritical,
and in the same general plane
anywhere within the room. This
would indicate that the antenna
is less susceptible to room reflec-
tions than others would he.

On the higher channels I found
that best reception was when both
inner and outer loops were in the
same plane.

With respect to gain, I would
say that it is very good and about
equal to your former antenna—
though it seems that there is a
slight gain increase with this
antenna on the lower channels,

The only problem with this antenna
ix that it is difficult to construct in its
present design. Perhaps other experi-
menters will be able to simplify it.

It should be noted that in this par-
ticular model it is absolitely necessivy
that the four carnections be in the hor-
izontal plawe, 1f the antenna is turned
around so that the conneetions are top
and bottony, it will work poorly.

I should be vers happy to hear from
those who have tried the varions mod-
elx of the Transpole Variotenna.

Fig. 4—Inductive Transpole field pottern.
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Broadcasting and Communications

itizens Band Opened To
ublie¢ for Regular Use

A survey of the new rules governing

460-170-me operation and equipment

0 you want to chat with your
neighbor down the street, or
operate a model airplane by re-
mote control. or open your ga-
rage doors withont getting out of the
car? The Federal Communications Com-
mission has just “taken the wraps off”
the eitizens band, providing for these
and other uses on a regular basis. In
the past, transmitters designed for the

160-170-megacyele band were author-
izel only undev rules governing ex-
perimental radio stations, and were

accorded “experimental” status. Now
new revised regulations have been is-
sued for stations in the citizens radio
service and a simplified application
form adopted.

Under the new rules, which went
into cffect June 1, applicants may re-
quest permission to construct and op-
crate a station in the citizens vadio
service, without making the showings
required for a general program of ra-
dio experimentation. In simplest terms,
this may mean the difference between
getting a license quickly and expedi-
tiously and the comparatively complex
requirements heretofore in effect; it
might even mean the difference between
getting a license and not getting onec.

The new regulations will remain valid
until modified or amended by the Com-
munications Commission, No significant
modifications for the 160-470-megacycle
band are now contemplated. The new
application form (a single card instead
of the multipaged form in use when all
stations in the band were classified as
“experimental” under the old rules) be-
came effective simultancously with the
vevised rules. These new rules have
been designated Part 19 of the FCC's
regrular series of regulations.

Although several features of the old
procedures have been retained in Part
19, many changes have heen made. The
most signifi ‘ant departure from the old
method of license apolication is in the
streamlined handling of requests to use
tupe-approved equivment (transmitters
which have heen fested and approved
hy the FCC). It is still necessary to

receive a “construction permit” as well
as a station license, but for type-ap-
proved equipment the single application
card is sufficient for the issuance of a
license. Operators using type-approved
equipment receive class-A licenses. If
the applicant has constructed his own
transmitter or modifield one originally
designed for other purposes, it is classi-
fied as eomposite. Operators of this type
of equipment rveceive ¢lass-B licenses,

For the issuance of a class-I license
permitting  operation of composite
equipment, a person must file a copy
of FCC Forms 505 and 403 and a
“technical showing™ (including meas-
urements and data purporting to show
that his composite equipment is capable
of strict compliance with the technical
requirements—especially as concerns
frequency deviation—of the citizens
Radio Rules). If the technical showing
is approved by the Commission and the
station license issued, no additional
commereial or other operator's license
is required for a citizens radio station
not using manually operated radio-
telegraphy. That is, no other license is
required for the actual operation, ie.,
communication and use of the station.

Adjustment of any citizens band
transmitter, which affects the output
characteristies, such as frequency, per-
centage of modulation, etc., must he
made by or under the supervision of
the holder of a first- or second-class
commercial radiotelephone or radio-
telegraph operator'’s license. The pur-
pose of this is fairly obvious: an un-
skilled person may use his set for the
purpose intended, provided he does not
manipulate its controls in such manner
as to put ft out of the frequency band,
overmodulate it, or evon injure himself
by electrical shoc's, This provision of
the citizens rules is designed to insure
in a measure that the equipment will
be operated according to the rules. Note
also that only a licensed commercial
operator can service citizens band
transmitters or transceivers.

Users of transmitters which have
heen tested and type-approved by the
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By JULIAN P. FRERET

FCC need not worry about adjustment
or misadjustment of their apparatus.
One of the conditions under which a
certiticate of type approval is issucd
is that the sct be suificiently tamper-
proof to prevent its being operated in
violation of the engincering rules for
the service. So far, only one set has
been approved—that manufactured hy
the Citizens Radio Company of Cleve-
land—but more are expected as the
vitizens bund comes into general use,
In time to come, the average radio
fan will no doubt be able to buy an ap-
proved transeeiver in any department
or sporting goods store.

A mobile service

Unless a specific request is made that
a station be designated as “fixed,” all
transmitters will be considered mobile
and may be operated at various loca-
tions. The reason for this becomes ap-
parvent when one considers the FCC's
requirements for radio operator’s li-
censes: A mobile station in the citizens
radio service may gencrally be used
witheut an operator’s license, provided
voice modulation is employved; a fixed
station requires an operator’s ticket of
the second class or better.

Up to the adoption of the new regu-
lations, interest in the citizens band
was slow, and only about 150 licenses
had bheen granted. Inquiries of all types,
however, vastly outnumbered applica-
tions. No doubt the new simplified rules
and the increased availability of equip-
ment will skyrocket the number of per-
sons getting on the air on 460-470 meg-
acycles.

First publicized approximately two
vears ago, the citizens radio service was
accorded recognition of a sort in late
1947 when the FCC established techni-
cal and engineering standards for sta-
tions to he ultimately licensed on a
regular basis. From the time of its con-
ception until June 1 of this vear, the
citizens hand was on an eXperimental
basis, and all operations were strictly.
in aceord with the rvles governing ex-
permental stations, The FCC now ap-
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parently feels that the period of experi-
mentation is over and regular opera-
tion may be permitted.

Equipment for 460-470 me

As manufacturers make new equip-
ment available, it is expected that a
great deal of home-huilt composite ap-
paratus will be relegated to the spare
parts corner. and that the newly engi-
neered transmitters and receivers will
make for better, more effective use of
the band. Except for experimental de-
velopment of new mobile equipment,
virtually all work in the 460-470-meg-
acycle region has been done with modi-
fied war-surplus gear. In particular,
the BC-645, an airborne transponder
for IFF use, has been pressed into
service on the citizens band and used
with varying degrees of success in
many localities. These sets are still
available in the surplus market at
prices ranging from $7.50 to $20.00, but
require modification before they may be
used for voice communication on the
460-470-megacycle frequencies. From
time to time, modification details have
been published in various periodicals,
and many surplus houses furnish data
sheets with the purchase of equipment.
Anyone may purchase and rebuild or
modify a BC-645 without a license of
any sort, provided he does not put it on
the air where it may interfere with
other communications. Further, anyone
without a license may turn it on and ad-
just it within the confines of a shieided
room or space. However, when this
modified set is to be turned on and ad-
justed so that actual radiation in space
will occur, then a licensed commercial
operator must effect the adjustments.

The BC-645 may be modified to com-
ply with the engineering standards of
the citizens radio service; but these
changes may be extensive, and a com-
plete redesign of the set might prove
more practicable. A BC-645 that has
been modified and licensed (class-B li-
cense) and that has been properly ad-
justed by or in the presence of a li-
censed operator may then be operated
by an unskilled person who has a citi-
zens band license.

Not a long-distance band, the citizens
frequencies have been allocated with a
view to providing reliable communica-
tions over several miles and a minimum
of interference between stations in the
citizens and other radio services. Under
favorable conditions, transmissions may
be received over longer ranges. ln rea-
sonably open country, line-of-sight char-
acteristics of the frequencies used play
a dominant part, and trees and build-
ings may attenuate the signals seri-
ously. Experiments and tests seem to
indicate, on the other hand, that in ur-
ban areas retlections from buildings
and other objects fill in the shaded areas
and provide communication compara-
ble to that furnished by ordinary v.h.f.
transmission, As the higher frequencies
find more widespread application, more
practical data will hecome available on
the capabilities of the band, and reli-
able ranges may be revealed greatly in
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excess of those expected.

Licenses for citizens radio stations
will be issued for a period of 5 yvears
from the date granted, and the regis-
tration number appearing on the li-
cense form will serve as the “call” of
the station. In addition to being a citi-
zen of the United States, anyone plan-
ning to operate in the citizens band
must be 18 years of age or older. Code
tests or other examinations are of
course not required, except in special
circumstances, such as for the use of
radiotelegraphv or code signals instead
of voice modulation.

Plethora of applications

And what can John Citizen use his
station for? With two or three note-
worthy exceptions, for ahmnost any-
thing! He cannot use it to carry enter-
tainment material of any kind either
directly or indirectly; the FCC thinks
one regular broadcast band is enough.
He cannot use it for direct transmis-
sion through public address systems,
for, since the citizens’ band is on a
come-one-come-all, catch-as-catch-can
basis, with no protection against inter-
ference from other citizens stations, a
crowd may be disappointed when Aunt
Minnie down the block comes in full
blast just before the winning touch-
down! Neither can a station be used for
warning or control purposes requiring
continuous operation of the carrier;
interference would be too great if many
stations were on the air continuously.
Further, citizens radio stations are not
permitted to carry communications for
hire.

it is not possible to determine before-
hand exactly what does or does not
constitute a communication for hire,
and the FCC will probably have to
determine each case from the facts.

The list of uses to which citizens sta-
tions may be put grows daily. In addi-
tion to applications in fire and burglar
alarms, applicants may well consider

garage door openers and other auto-
matic control devices about the home,
automatic warning devices for hunters,
remote controls for model airplanes,
boatzs and cars, baby tenders and of
cour=e all manner of communications
frem home to office to car.

As the number of functioning sta-
tions grows, the different types of op-
eration will grow apace. A temporary
restriction, however, has been placed on
the band by the FCC. Until a compre-
hensive study can be made, and a plan
adopted, those would-be users who may
be eligible for licensing in some other
radio service will not be granted citi-
zens authorizations, thus excluding po-
lice, industrial, fire, aireraft, and other
services with assigned bands.

Although technical standards remain
unchanged from when the Experi-
mental Rules of the FCC were appli-
cable, they will be of interest to any-
one considering getting on the air on
460-470 megacycles, Two classes of sta-
tions are permitted, A and B. The
former must maintain a frequency tol-
erance of .02% of the frequency on
which the transmitter is adjusted to
operate, and may be used anywhere in
the band. The power input te the plate
circuit of the final amplifier tubes may
not exceed 50 watts, except on fre-
quencies of 462-468 megacycles, where
it is 10 watts. Class.B stations are as-
signed a frequency of 465 megacycles,
and all operation must be confined to
within 4+ or — 4% of that frequency.
Maximum input for class-B stations
is 10 watts. Maximum modulation
percentage for amplitude-modulated
stations is 100%, and self-excited
oscillators are limited informally to
309 in aecord with Commission engi-
neering practice. It is expected that
under the new rules and as the citi-
zens band becomes increasingly popu-
lar, operators will be required to
observe all technical requirements
strictly.

David Crandall, author's co-experimenter, modifies a surplus BC.645 for the citizens band.
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Part V—Special sections of wave-

guide are employed as transformers

N addition to the impedance trans-

formers used in microwave installa-

tions mentioned in a previous in-

stallment of the Microwave series
(which usua'ly take the form of cavity
rexonators) there are also transformers
which permit: changes from one type
of waveguide to another; one mode to
another; from waveguide to co-axial
line,

ROUND WAVEGUIDE

RECTANGULAR WA EGUIDE

TAPERSECTION TE 1 TO TE 1,0 TRANSFORNER

Fig. I—Taper section changes shape of guide.

One example is in changing from the
lowest mode of one xize guide to the
lowest mode of another as between the
TE;,0 mode in rectangular waveguide
to the TE;; mode in eircular guide.
It is usually advantageous to use the
lowest niode of a waveguide which ex-
plains why =0 much of our discussion
is based on the TE;., mode in ree-
tangular guide. (An exception to this
rule is in the use of rotary joints to
permit rotating an antenna through
360 degrees o through a desired wide
angle.)

In changing from rectangular to cir-
cular guide a tapered section is gen-
erally used because a taper can in-
c¢lude a gradual transformation of
shape as well as size. as demonstrated
in Fig, 1.

A tapered section is used to trans-
form from a rectangular guide of one
size to one of another. The length of
the taper determines the reflection in-
troduced. In general the longer the
taper the better, though short tapers
can be used if the length is carefully
¢ho-en. Fig. 2 shows how standing-
wave ratio deereases in an oscillating
fashion as taper length is increased. It
can be seen—as an example—that a
ratio of taer length to wavelength of
0,98 i< as vood as< one of 3.63, whereas
a ratio of 1.2 introduces a standing-
wave ratio of 1.09 compared to 1.03 for
the long taper or the carefully chesen
short one.

A long taper is less frequency-sensi-
tive than a short one and therefore is
usually preferable.

The second type of transformation
is from the lowest mode of one size of
guide to a higher mode in another, for

example, from rectangular guide TE,
mode to round guide TMa,.

The main consideration here is that
if a junction is formed between two
kinds of waveguide, one of which will
operate in more than one mode, then
it must be considired that «lf the prop-
agating modes willi be set up at the
junction.

To cor -cet this it is desirab’e to con-
stract the junetion so that the desired
mode i excited at a higher level than
the unwanted ones. Further preference
for the desired mode can then be in-
trodused by the use of filters such as
resonant rings, dipoles, ete., to limit
activity of the undesired modes, and
by the use of an inductive window
near the junction to mateh the guide
to the desired mode.

Fig. 3 shows several examples of the
above matching, using matching stubs,
dipoles, and resonant rings to produce
the desired results. At a are shown the
stub and ring with the stub length
equal to onc-half wavelength and the
position of the ring one-quarter wave-

RECTANGULAR WAVEGUIDE CIRCLS AR WAVEGUIDE

'._ |f'_ FiE :"-\'-\-"!g_-;

)

/| RESONANT
=" RING
; — & X
L1 INSULATING 2
SUPPORT |
o ! x

TE o T0 Ty,
STUB AND RING TRANSFORMER

AECTANGUL AR
Wi, EGUIDE

TE1,9T0 THg,
STU3 TRANSFORMER

MICROWAVYES

By C. W. PALMER

STANCING wA.£ AaTI0 (apoLT D6
rTriry TTTTTI I T TIrT

IRRE U ;'L_;_:_H_I_._

—t l_:_..»l.ﬁ.xvu-‘- : H—‘-H—o-
rasandunsfoaloans At
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WA\ 1

Fig. 2—Length of taper determines the sw.r.

length for the TE;, mode. This ve-
sults in suppressing the TE;, mode
and supports the TMo; mode iu the
round guide. A matching diaphragm
completes the transformer, At b the re-
lation of diameter D, and D» with the
stub and diaphragm suppresses the un-
desired, and supports the desired, mode.

RECTaNGULAR | CIRCULAR WAVEGUIDE
y'/

WAVEGUDE

N

e TEy0 TO TMg,
ADJUSTABLE CO-AX STUB TRANSFORMER

e [CIRCULAR WAVEGUIDE

RECTANGULAR

WAVEGUIDE 5[ 4'
i -:th__ Ly

DIPOLE

il

d [w-\musnm SCAEW

TEy,0 TO TMg,
ADJUSTABLE DIPOLE TRANSFORMER

Fig. 3.—These are waveguide transformers vsed to match circulor guides to rectangular ones.
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At ¢ an adjustable stub is used while
at d an adjustable dipole suppresses
undesired modes.

Wave quide to co-ax

The third type of transformer is
from waveguide to co-axial line or the
reverse, Even though we have shown
that the waveguide is preferable for
frequencies above a certain point in
the microwave region (see Part 1)
there are occasions when it is neces-
-ury or desirable to feed a signal into
or from ce-axial line and connect this
to a waveguide circuit. One case of this
i in coupling magnetron tubes with
co-axial feed to waveguide circuits.

Fig. 4 shows several ways of trans-
forming from waveguide to co-axial
line. At a is shown a probe feed in
which the center conductor of the co-
axial line projeets into the broad face
of the rectang tlar waveguide approxi-
mately a quarter wavelength, The end
plate of the waveguide being approxi-
mately @ quarter wavelength from the
probe, all power is radiated and adds
in phase with that radiated directly
down the guide,

At b is a modification of the system
at a, but a “doorknob" is substituted
for the probe for higher power,

At ¢ and d are two forms of stub
coupling, A tuned probe projects
through the wiavezuide into a stub that
provides a large coupling loop linking
all the flux between the co-axial center
conductor and the waveguide end plate,
The type shovn at d provides an ad-
justment of the gap between the outer

conductors to permit maximum cou-
pling.
I
Rotary joints
A specialized form of waveguide

transformer is the rotary joint used to
permit antennas to rotate through wide
angles, yet prevent discontinuiives that
would rab power from the circuit. Sce
the photograph on this page.

The votary joint provides a rotatable
linkage that is symmetrical regardless
of the angle of rotation and thus does
not introduce strong reflections at one
angular position and weak ones at an-
other angle,

To obtain this axial symmetry. the
TMaa thode in circular guide is us-
ually used since this is the lowest mode
with the desired characteristic, In its
most common form, rectangular wave-
guide fed at TEs, mode is trans.
formed in the rotary joint to TM,,
in circular guide and thus connected
to the antenna rotary elements. An-
other common!y used rotary joint util-
izes a short scetion of co-axial line con-
necting two rectancular wavecuides,
The center conductor of this co-axial
line projects into the guide of the ro-
tary antenna at one end and into the
waveguide frem the transmitter at the
other.

Suceeeding parts of thiz microwaves
series will: continue the di-cussion of
the waveguide apparatus; take up eir-
cuits and systems for transmitting and
receiving using the apparatus we have
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discussed; review the types of antennas
used for microwave frequencies; take
up a study of microwave test equip-
ment and methods of making measure-
ments, and the problems of measuring
power at these intriguing microwave
frequencies,

On p. 47 of last month’s instaHment
(numbered par. 6) we stated that “the
wavelength in a waveguide . . . is al-
ways greater than in air.” This state-
ment is correct, and the following ex-
planation may clarify it:

There are two velocities of energy
propagation in a waveguide, namely,
group velocity and phase velocity.
Group velocity is less while phase
velocity is greater than in free space.
Group velocity refers to the propaga-
tion down a guide and must be less than
in frec space because the waves do

aNT B sTuB

[—- _ 5
|
L fr—
Tt ]
i -
RECTANG'JLAR WAVEGUDE l 3
CO-AX LINE
_;ﬂ TYPE N CONNECTOR
[ =
STUB FEECER
ANT T -STUB

AECTANGULAR mwzéumt/

0.TER CONDUCTOR OF CO-AX
L NE FORV'S A GAP IN THE
WAVEGU'DE i ;

4 o
STUB AND GAP FEEDER
Fig. 4—Four waveguide-to-co-axial sections.

not travel directly down the inside of
the guide. They are reflected from one
side of the guide to the other in zig-zag
fashion. Thus the length of their path
is the angular length instead of the
axial length. As the operating fre-
quency iz inercased above the wave-
guide cutoff frequeney, group velocity
approaches (hut does not reach) the
velocity in free space.

Phase veloeity is the product of fre-
quency times wavelength. The wave-

Courteay De Mornay Hudd
Commercial rotary unit for rectangular guide,

length in a waveguide is actually the
distance between two planes of the
same phase perpendicular to the direc-
tion of propagation. In a warcguide
this is lenger than in free space be-
cause of angular reflections. The ap-
parent velocity is therefore greater for
pha-e velocity than in free space.

CIVIL SERVICE POSITIONS FOR SCIENTISTS

Applications are now being accepted
by the Board of U. S. Civil Service
Examiners for the Potomac River Na-
val Command in Washington, b, C.,
for positions as electronic =scientist in
various Federal agencies in Washing-
ton, D, C., and in the states of Mary-
land, North Carolina. Virginia, and
West Virginia, Most of the positions to
he filled are in the Bureau of Standards
of the Denartment of Commerce and
in activitiex within the Potomac River
Naval Command.

Salaries for electronic scientists
range from $3 727 to $10.305, No writ-
ten test is required. To qualify. appli-
cants must have completed a four year
college cour-e with major study in a

www americanradiohistorv com

ficld of physical science, mathematics,
or engineering, or have had four vears
of scientific or technical experience in
one of these fields, In addition, appli-
cants must have had from one to four
vears (depending on the grade for
which application ix made) of profes-
sional scientific or engineering c¢xperi-
ence which included at least one year
of electronic research and develonmen-
tal work. Provizion is made for the sub-
stitution of appropriate graduate study
for two vears of the required experi-
ence,

For ecomplete details on the vequire-
ments to be met for these positions,
consult Announcement No, 4-34-1 (49)
at any first- o second-ciass post office.
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Assembled photoelectric relay has no wired connections except for line cords and capacitar.

New kit of paints al-

lows experimenters
and development en-
ainecrs to make their
own printed cireunits.
obviating need for

spe('ial equipmt'nl

By ROBERT F. BRADLEY*

Paint Your Own Printed Circuits

RINTED-circuit experimenting has

spread from the manufacturers’

research department to the work

bench of the individual experi-
menter.

The exciting possibilities of pocket-
size radios, hearing-aid receivers that
can he placed in the user's ear, and
even a functioning wrist radio have
been described vaguely in technical
publications. They leave the reader
with an intense interest, but with no
realization that he, himself, ean build
any of them. References to the actual
methods of manufacture of commer-
cial printed circuits discourage the
average radio experimenter; they re-
quire high-temperature baking equip-
ment, accurate stencil screens with
their associated cquipment, and con-
ducting and resistance pastes, many of
which are specially prepared for the
particular cireuit being printed.

Now, the college engineering depart-
ment, the individual experimenter, the
serviee technician. amd  the engineer
whose ecompany cannot economically
maintain the experimental equipment
and develop the generally unobtainable
paints, may adapt printed circuits to
their own interests and needs with the
help of kits containing all the paints
necded for experiment, repair, and de-
sign. The paints may be applied with an
artist’s brush or ruling pen. climinat-
ing the cxpensive equipment required
for application by mass-production
methods. The paints cure by air-drying

* I'resident,
Michigan

Microcireuits Co., New [uiTale,

in a few hours or by mild heating in
any gas or electric oven,

A sample circuit

A relatively simple phototube cir-
cuit was selected for demonstration of
painted circuits by representatives of
the Microcircuits Company because,
relatively easy to hand-paint in the
quantities needed, it shows that con-
ducting paints will handle reasonably
large amounts of power and that the
resistors may be painted easily in a
wide range of resistances and wattages.

Fig. 1 is the eircuit diagram. Briefly,

SKaRELAY
2
AI/IO0K R34, 2MEG |
15W s
)

]
R PHOTOTUBE e I
6 -
_H' %300 TV AC
T .
7 I
= B i o C |
RE/ISOK$ R5%130/3W
L I O

50B5
Fig. |—Schematic of the phototube circuit.

the operation is: The line-cord resistor
R4, the BO-volt heater, and the printed
self-bias resistor RH, are sclected to
limit the heater current to 0.15 am-
pere. the rated value. By Ohm's law,

the total heater-circuit resistance is
E Line 15
1 R§ = —— —_— ——
R4 4+ R heater 5 THeater O.I 766 ohms,

Application of the same law to the
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heater gives its resistance as 330 ohms.
From a previous knowledge of the pho-
totube's characteristics, it was decided
to use a bias voltage of approximately
~20 volts. With this value and the
heater eurrent of 0.15 ampere, the bias
resistor was calculated to he 130 ohms,
This leaves 306 ohms. A 300-chm line
cord was therefore used.

The control grid cireuit consists of
R1, the phototube, and R2, all in series.
The phototube not only permits a flow
of current approximately proportional
to the light striking its active surface,
but acts as a rectifier as well. The cur-
rent passed by the tube controls the
signal or grid voltage across R2. Since
both the heater and grid circuits are
primarily resistive, the voltages across
R2 and R5 are in phase. When R2 ix
carrving only the small dark current
of the phototube, the grid will be driven
negative by almost the entire 20 volts
(effective) developed across Ri.

When the tube ix rendered conduetive
hy light, the voltage between cathode
and grid will be the difference between
that across R3 and 12, and will be less
than 20 volts negative. This results in
increased current  flow  through the
plate civeuit and relay coil. R3 was
chosen to limit the plate current to the
maximum acceptable value of 4 ma.

The relay has a 5.000-chm coil and
operates  on  approximately LG ma,
Since it is very sensitive and the cur-
rent through its coil is vectified half-
wave a.c., the 2-uf electrolytic capacitor
C1 was added to smooth or filter the
relay-coil current and prevent chatter.
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New Design |

As painted, the circuit does not have
maximum sensitivity. Instead, it was ar-
ranged—for demonstration purposes—
to provide an oscillating system with
the lamp which was controlled by the
relay contacts. Since the normally closed
set of contacts is used, the lamp is nor-
mally on. Its light strikes the phototube,
which actuates the circuit and opens
the relay contacts. When the contacts
open, the light i~ extinguished and the
grid voltage, and therefore the relay
coil current, drops. This allows the con-
tacts to close, the light to go on, and

1

Fig. 2—The base loyout and “wiring d.agram.”

the cycle to repeat. To make a more
orthodox circuit, insert a bell, lamp, or
other warning device where the present
exciting lamp is connected in the cir-
cuit, and use an independent lamp for
the exciting source, as in the hookup
shown in the photo at the head of this
article.

Circuit layout

A trial step preceding the layout was
to assemble all the large circuit ele-
ments which could not be printed, ar-
range them on a =heet of paper, and
draw connecting lines between them.
Since crossing lines require extra time
to construct, an arrangement (Fig. 2)
which avoided them was selected.

Resistor dimensions

Next the space requirements and di-
mensions of the painted resistors were
determined with the aid of tables from

the manual Design and Repair of
TABLE |
Low-Resistance Paint R11 (One Thickness)
(60 to 4.000 Ohms)
Lenjth In Inches
Width (Resistance Values In Ohms)
Inches) - — . .
v | % [% |[': | % %'/i..'_
| 500 1000 11500 2000 (2500 (3000 13500 [0
%ol s 8 5 (i 75 9 1112
T 250 | s 750 (1000 (1250 1500 1750 (2000
I 3 61012 1.5/1%/22 25
T 167 _335 500 | 665 %30 1000 (1165 (1330
% 5 9 15|01 22 2883037
Tl h2s 2w 335 0 625 750 | K35 [looo
K 6l12 2025 30|37 31 50
) 100 | 200 300 m,' 50i) [0 I TR ]
3 | Ri1E 24 31 3K 46[55 a2
B4 | 16% 252 | 333 417 | 500 | 5% 65
% | 9|19 2937 455566 7
| 720 144 216 | 2m5 | 457 | 429 | 500 | 570
% 122 34fla2|52|(64 77 /KT
| 63 1125 M7 250 1 315 | 375 | 438 | 500
1 (1225 37(50/62[75/47 wn
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Printed Circuits, a Microcircuits publi-
cation sold with the kit of circuit paints.
Tables I and III are reproduced here.

In each table the resistance and watt-
age for a given resistor are found in
the square located at the junction of
the horizontal column (its width) and
the vertical coluinn (its length). The
upper number in the square is the re-
sistance; the lower number, wattage.

Resistance is a function of the width,
length, thickness, and characteristics
of the paint used. Wattage is a fune-
tion of heat-radiating surface, and is
nominally taken as 10 watts per square
inch. This is satisfactory except for
large resistors, in which slight varia-
tions in thickness may concentrate heat-
ing in certain areas.

The cu.rent through R1 and R2 is 40
microamperes or less; therefore, the
wattage to be dissipated will be 0.00016
watt for R1 and 0.00024 watt for R2.
R3, with a resistance of 2 megohms and
a current of not more than 100 micro-
amperes, must dissipate 0.005 watt. R5,
with a resistance of 130 ohms and a
current of 0.15 ampere, must dissipate
3 watts. It was decided both for illus-
tration and for a large safety factor to
give this resistor a capacity of 4 or
5 watts. This was done by making the
resistor 13 inches wide and 3% inch
long, the length always being taken in
the direction of current flow. Although
the table does not show resistors with
dimensions greater than 1 inch, the
problem may be simplified by assuming
two vesistors in parallel, one having a
width of 1 inch and a resistance of 187
ohms, and the other a width of 3% inch
and a resistance of 500 ohms. The par-
allel resistance is 135 ohms, and the
combined wattage is 5.2 watts.

The same resistance value may ap-
pear in several places, with different
wattages, on the same table. We find
that the 100,000 ohms required for Rl
may be found on Table II (a table similar
to Table I, but for medium-resistance
paint R21) in a resistor 1 inch long and
1% inch wide, with a wattage of 1.2. In
Table III—for high-resistance paint
R31—resistors % inch by 3% inch and
% inch by % inch both have nearly the
desired resistance. All wattages being
larger than necessary, the smallest one,
% inch long by 3 inch wide, is satis-
factory.

Again using Table III, a resistor
inch long and % inch wide has a resist-
ance of 0.156 megohm, close enough to
the desired 0.15 megohm for R2. A re-
sistor % or % inch long and % inch
wide would be satisfactory for R3. since
both values are close to 2 megohims. R4
is a 3"0-ohm line cord.

With the resisto* dimensions deter-
mined and the tube socket connections
located, it was relatively simp'e to draw
the layout of Fig. 2. It will be seen
that Rl and R2 do not coincide with
the dimensions determined above. This
is hecause in the experimental morlel
photographed they were painted with
medium-resistance paint R21 to give re-
sistance values which were too low.
They were then reduced in size with
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TABLE Il

High-Resistance Paint R31 (One Thickness)
(40,000 Ohms to 2,500.000 Ohms)

| Length In Inches
Width

{Resistance Values 1n Megohms)

{Ins, . -
Y% |' [ % | % % [ (W1
313625 93K[1 25 |1 56 [1 %7 208 | 2 50
15 8 5 6 s 11 12
156 303 46s| 6251 Tx0l 93501 ox |1 25

% 3 6 (1o 12 1s 1% |22 25

o104

0% 81| 4D su2) 625 Tul RS

LA 5 9 |15 [vs 22 K |33 |37
| uEs 136) 248! w130 w0l 46N 5I8 625

' 6 12 120 25 30 37 14 |50

063l 125 1ss 25 | 3130 u4Ts| 43T 500
S | % 16 24 31 3R (46 |55 |62
A R A U | -
052| 104) 136 208 200 U1 A 416
%.9‘19\29.:;71}5 55!66'75

(85 084 134 17w
% It 22 g

039 078 117] 156
1?25 37
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sandpaper and a fberglass eraser un-
til the 1esistances reached values which
gave the desired circuit characteristics.
After values had been established by
this technique, subsequent circuits were

Fig. 3—The board with conducting lines drawn,

Fig. 5—The completed demonstration cireuit.


www.americanradiohistory.com
www.americanradiohistory.com

12}__ -

New Desi

New Tape Recorder Kit

All items in photograph obove are furnished with kit except microphone and phonograph disc.

APE recorders have now heen
Ta(ldcd to the radio equipment that
may be built from kits. The first
available tape-recorder kit, as the
photographs indicate, comes in two
units. One is a tape mechanism consist-
ing of the necessary tape-pulling equip-
ment, separate erase and record heads,
and a 10-inch, 78 r.p.m. turntable for
playving records. The other is a five-
tube recording and playvback amplifier.
The kit—made by Tapetone Manu-
facturing Corp. of Brookiyn—is a gen-
nine postwar job with instructions
handled in the modern style made pop-
ular by television kits. Five large 15 x
22.inch sheets contain the wiring in-
structions for the amplifier, Each shows
only part of the total wiring, thux pre-
venting crowding of leads on the wiring
dingram. Three smaller sheets (11 x 15

inches) carry the parts list, schematic
diagram, and a front-chassis perspec-
tive drawing of the completed ampli-
fier, Assembly of the tape mechanism
is explained in five 11 x 15-inch sheets.
which show the various steps in the
miechanical assembly and the eonnee-
tions to be made on leads to the am-
plifier unit,

Instructions (which run to 28 type-
written pages) are simple enough to
explain the necessity of tinning the sol-
dering iron to the beginner, and tech-
nical enough to give the mechanism’s
frequency-response characteristies and
correet oscillator data for the advanced
sound technician who wishes to design
and build his ewn amplifier.

The kit contains all parts necessary
for operation, except the microphone
and speaker.

PAINT YOUR OWN PRINTED CIRCUITS

(Continaed from previows page)

painted with resistors having the di-
mensions computed above.

With the layout completed, the next
step was to transter it to a suitable
base upen which to apply the paints
Thiz wax done hy placing the layout
over carbon paper on a piece of hard
fibertoard, The eireuit was transfevred
to the tiberboard by tracing the lines
with a hard peneil.

The silver-paint  lines  were  then
drawn with o fine bhrush, although for
narrow lines a ruling pen and straight-
eldge pive neater vesuits, The result ix
shewn in Fig. 3,

After allowing the silver to dry for
about 20 minutes, the resistors were
painted. They were painted with brush
strokes paralel to the direction of cur-
rent fiow. Fig. 4 shows the board after
the resistors had been painted.

Following the drying of the resistors,

the 50B5 and phototube sockets. the re-
lay, and the lamp base were added.
Their conneetions were completed with
drops of silver paint and painted lines
ruanning from the base plate up to the
terminaks of the relay and sockets.

The result was a circuit which had
no conneeting wives other than those in
the power cord and the, leads of the
capacitor C1. which were soldered di-
rectly acress the coil terminals of the
relav,

Fig. 5 ix the completed eireuit, which
is alzo shown in the photo at the head
of this artiele. Note that Fig. § is the
oscillating  eirenit, with the 10-watt
Lamp mounted on the board and shining
through an opening in the sleeve around
the phototube, In the other photograph.
2 lead is plugged into the socket so that
th» circuit can bhe used for controlling
any desived electrical device.

www americanradiohistorv. com

Perhaps the most interesting feature
of the cquipment is the absolute mini-
nmum of switehes, Plugs and jacks are
used for operations which requirve cor-
rect coincidental setting of two switches
on some recorders, Enthusiasts whe
have recorded long picces with the
amplifier switch on PLAY will appreci-
ate this feature.

The amplifier proper is a high-im-
pedance input type with two TC7's and
a 6V6. It uses inverse feedback. The
plate of the 6V6 is coupled back to its
own grid through a network contain-
ing a .0005-uf eapacitor and two 510.-
000-ohm resistors. A .00025-uf capacitor
is between their junetion and ground.
as shown below. There is a normally
shorted resistor of 100,000 ohms be-
tween this capacitor and ground. Cut-
ting thisx resistor into the circuit feeds
back mo.e¢ highs, thus reducing upper-
register response.

The bias-erase oscillator is a 68J7 in
a phase-rotating circuit. Its plate is
coupled back to the grid through a two-
resistor, three-capacitor network which
feeds output signal back into the input
in the correct phase to produce sus-
tained oscillations., The oscillations—
which are in the order of 30 ke—are
amplified through a 6V6 with a 150-

A -
10K 50k .0005
==.00025
| 04
b =

|- %IOOK 510K %350

Remaving short from resistor decreases highs.

millihenry choke in its plate circuit.
They are applied to the erase head
through a .01-uf capacitor and to the
record head through a 100.000-ohm re-
sistor and 00025-uf capacitor.

Design characteristics

Since some constructors will destre
to construet or redesign their own am-
plitiers to use with the Tapetone meeh-
anizm, the instruction =heets contain
two pages of design data for those who
wixh to “roll their own.”

We learn that the amplitier should
have a rising characteristic of 10-12 dh
from 1.000 to 8.000 eveles for recording.
and of 1-8 db hoth from 1.000 to R000
eveles and from 1.000 to 100 cyeles for
playhack.

A correctly designed oseillator should
operate at from 25 to 35 ke, supplying
maximum current of 2,5 ma to the erase
head and approximately 1 ma to the
record head Due to the hieh impedance
of the beads a high oxeilator voltage
{about 41 at 23-35 ke) is required to
drive sufficient current through the
heads,

RADIO-ELECTRONICS for
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Fundamentals of

UNED circuits do for the radio
engineer what good looks do for
a girl: they allow him te select
what he wants and reject what he
does net want—from the available
alternating current spectrum, This
ability to put out the welcome mat for
a particular frequency and to cold-
shoulder others is of utmost importance.
It permits the engineer to “tune” his
radio circuits, and without tuning
there would be no radio as we know it.

Since all tuned circuits eonsist, es-
sentially, of combinations of a capacitor
and an inductance, their variety is not
infinite. In fact, they come in just twe
models: the series and the parallel, of
which Fig. 1 and 2 are illustrations.
Note carefully that the two types are
determined by whether or not the ap-
plied voltuge is inserted in series with
the capacitor and inductance or whether
both of these circuit elements are ar-
ranged in parallel with this applied
e.m.f. A parallel tuned cireuit is not so
named because the capacitor and coil
ave in parallel with each other, but
because both of these are connected in
parallel with—or directly across—the
applied voltage. In a series circuit, the
applied current must go through both
coil and capacitor; in a parallel cireuit
it has its choice.

Suppose the series circuit of Fig. 1
is connected across a generator of con-
stant voltage but variable frequency.
Then suppose we change from a very
low to a very high frequency. Recall-
ing that the reactance (resistance to
the passage of a.c.) of a capacitor goes
down with an increase in frequency
whereas the reactance of a coil goes
up, we can see that at a low frequency
the excessive capacitive reactance pre-
vents much current from flowing
through our series cireuwit. At the high
frequency, on the other hand, our ca-
pacitive reactance decreases, but the
inductive reactance rises sharply and
still prevents a great deal of current
from passing. However, at some one
frequency, called the resonant fre-
quency, the reactance of the coil and
that of the capacitor will be exactly
equal, and the current will rise to a
maximum value.

The reason for this rise in current
is clear when we remember that ca-
pacitive reactance and inductive re-

SEPTEMBER, 1949

Part

By JOHN T. FRYE

actance are oppogite in sign and must
be combined like positive and negative
numbers in algebra. Remember that a
capacitor causes the current to rush
vhead of the voltage, but an inductor
holds it lagging back after the voltage;
therefore, when the two are in series,
the one undoes what the other does.
This means that at resonance our total
reactance is equal to the sum of two
numbers equal in value but opposite in
sign—or zero. Since the reactances
cancel, the only thing impeding the
flow of current through the series cir-
cuit its the ohmie resistance,

CONSTANT VOLTAGE VARIABLE FREQ GEN

Figs. | and 2—The series and parallel tanks.

The lower this resistance is, the
higher the current at resonance, as is
shown in Fig. 3. When resistance is
increased, it flattens out the current
peak; hut since the resistance enters
the picture seriously only in the im-
mediate vicinity of resonance, the
curves tend to coincide at points re-
moved from resonance and at which
the capacitive or inductive reactance
is much greater than the resistance.

At the resonant frequency, the sizes
of the coil and the capacitor are such
that the time necessary for charging
and discharging the capacitor is equal
to the time needed for building up the
current through the inductor and let-
ting it die down. The discharging ca-

Typical tuned circuits: wavetrap, high-frequency receiver tank, slug

www.americanradiohistorv.com

pacitor sends a heavy pulse of current
through the coil; and when this cur-
rent dies down, the collapsing mag-
netic field returns this charge to the
capacitor. Look at Fig. 4. Suppose we
had a coil and capacitor hooked up as
in Fig. 2 and were able =uddenly to
put a Dbig negative charge on one
of the capacitor plates, as in 4-a.
Electrons would immediately attempt
to flow around to the other plate to
neutralize the charge and get every-
thing back to nermal again. But in
doing so, they have to flow through
the inductor. This sets up a magnetic
field which tries to oppose their pas-
sage, At 4-b we see a big magnetic
field and no excess of electrons on either
plate. The current is ready to stop flow-
ing. But now the magnetic field starts
to collapse, forcing electrons around
(still in the =ame direction) onto the
bottom plate of the capacitor. By the
time the field has collapsed entirely,
the situation is as in 4-c, and the elec-
trons, now crowded onto the bottom
plate, start te flow around to the top

ISTANCE

t

CURRENT
)

-
FREQUENCY

Fig. 3—Resistance effect on series circuit,

tuner, transformer.
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again, producing the condition of 4-d,
which is identical with 4-b, except that
current is flowing in the opposite di-
rection.

At resonance, ths swapping of en-
ergy is precisely timed, and heavy cur-
rent is moved through the circuit. At
frequencies other than resonance,
things ave more or less out of step,
and the consequent confusion reduces
the amount of current that can be
handled.

A check with a voltmeter across the
capacitor and the inductance reveals

Fig. 4—The electron flow in a tuned cireuit.

that a congiderably higher a.c. voltage
is found wcross each than across the
combination of the two. To understand
how one plus one can equal consider-
ably less than two, remember that,
although the current through a purely
resistive resonant circuit is in phase
with the applied voltage, this same cur-
vent is leading the voltage across the
capacitor by nearly 90 degrees and
lagging the voltage across the induct-
ance by approximately the same angle
—just another way of saying that the
voltages across the capacitor and the
inductance are nearly 180 degrees out
of phase with each other. Voltages 180
degrees out of phase are “bucking”
voltages, working directly opposite to
and cancelling the effects of each other.
That is why the total voltage across
the combination of capacitor and in-
ductor can be less than the voltage
measured across either one of them.

Let us consider an example: Suppose,
as is shown in Fig. 5 a 1-henry coil and
a 7.03-uf capacitor are connected in
weries across a generator that puts out
100 volts at 60 cycles. Suppose, too,
that the total ohmic resistance of choke
and condenser is 100 ohms. Using the

1

272£C
to find the reactances of the coil and
capacitor, respectively, we discover
(by no coincidence!) that each has, at
G0 cycles, a reactance of about 377
ohms. Since these two resonances cancel
each other, only the 100 ohms of re-
sistance impedes the flow of currvent
through the cireuit.

Whipping out and applying our
trusty Ohm’s Law (I=E/R=100/100),
we learn that our 100-volt generator
will send 1 ampere of current surging
back and forth through the circuit.
But the voltage drop across a capacitor
or coil is equal to its reactance in ohms
multiplied by the amperes of current
flowing through it: thus we discover

formulas X, = 2=fL and X, =

that we would have about 377 volts
across our capacitor and another 377
volts across our inductance. Believe it
or not, but you can try it with any
100-volt a.c. source and a 1,000-ohm-
per-volt meter!

Assuming that what we want to do
with our series tuned circuit is to ob-
tain 2 maximum flow of current through
it, our best circuit is the one with the
least resistance. Sinece the major por-
tion of this resistance below 30 mega-
cycles is contained in the coil, it fol-
lows that a high-inductance, low-
resistance coil is ideal. The symbol @,
used to indicate this measure of merit
of a coil is defined as the ratio between
the coil’'s reactance and its resistance.
The Q of the coil used in our illustra-
tion would be equal to 377/100 or about
3.95. Coils used in radio work may
have Q's exceeding 100,

Parallel circuits

When our vavriable-frequency gen-
erator is hooked across the parallel
tuned circuit of Fig. 2, we find that at
a low frequency the inductive reactance
of the coil forms a low-impedance path
across the terminals. At a high fre-
quency, the capacitive reactance of the
condenser does the same thing. How-
ever, there is one frequency, again
the resonant frequency, at which the
two reactances are equal; at this fre-
quency there is a high impedance to the
flow of current from the line through
the parallel tuned circuit.

Fig. 6 shows the impedance of a par-
allel tuned circuit. Note that it is almost
an exact replica of the current-curve
of the series tuned circuit.

The why of this sharp increase in
impedance at resonance is wrapped up
in the fact that the currents through
the inductive and capacitive branches
of our parallel tuned circuit are 180
degrees out of phase with each other.
While the current is flowing from top
to bottom through the coil, it is flowing
from bottom to top through the ca-
pacitor, and wvice versa. Actually the
current is oscillating back and forth
through the tuned circuit like the bal-
ance wheel of a watch, and this current
and the voltages it produces are so
timed that very little current from the
line is able to flow through the circuit.

Assume that the generator has built
up a negative peak voltage on the top
plate of the capacitor in Fig. 2. As this
voltage begins to subside, the capacitor
charge starts to force current through
the coil and develops an expanding
magnetic field about that coil. During
the next quarter cycle, when the line
voltage begins to build toward a nega-
tive peak voltage on the bottom plate
of the capacitor, the collapsing mag-
netic field of the coil forces a counter
e.m.f. of its own onto this plate to
buck out the voltage from the line.
When the line voltage veverses itself
and rushes around to the top plate
again to see if it cannot get its foot
in the door there, this counter e.m.f.
is right back there to slam the door
in its face: and as long as the circuit

www americanradiohistorv. com

is tuned to resonance, this exasperating
voltage produced by the oscillating cur-
rent within the tuned circuit is never
caught napping.

The whole thing is similar to, and
about as frustrating, as, patting a mir-
ror. No matter how nimbly you move,
that other guy behind the glass always
meets your outstretched palm with the
flat of his own hand!

There are just two ways to cross up
this bar-the-door-they're-coming-in-the-
window routine: One is to detune the
circuit and thus throw off the timing
of the oscillating current so that the
line voltage can sneak some current
through. The other is to weaken the
voltage produced by the oscillating cur-
vent by placing a resistor across the
circuit. The current that flows through
the resistor is dissipated in the form
of heat and so is ‘“lost,” and the re-
mainder of the circulating current is
not sufficient to produce a voltage great
enough to buck out the line voltage.
This effectively veduces the resonant
impedance peak of the circuit as is
shown in Fig. 6. Sometimes we delib-
erately “load” a parallel tuned circuit
with a resistor to make it present a
more uniform (but lower) impedance
to an extended range of frequencies.

While an unloaded parallel tuned
cireuit draws very little current from
the line, the circulating currents inside
'he eireuit itself are usually high, being
‘nany times the line current,

1H%|00n
1.03

T

100¥ - 60

Fig. 5—Serias circuit resonates at 60 cycles.

To review: in a series tuned circuit
at resonance, the current and the ap-
plied e.m.f. are in phase; the curvent
is maximum; the impedance is mini-
mum, equal to the ohmic resistance,
and resistive; the voltage across the
inductor is equal and opposite in sign
to that across the capacitor; and both
of the latter voltages are greater than
the applied e.m.f.

In a parallel tuned circuit at reso-
nance, the impedance is maximum and
resistive; the current from the line is
minimum; the cireulating currents be-
tween the capacitor and coil are high.

Perhaps their use as wave traps best
illustrates the fundamental differences
between the actions of the two circuits.
Fig. 7 is an example. At T-a, the series
trap forms a very low impedance path
between the antenna lead and the
ground at its resonant frequency, while
it presents a higher impedance to all
other frequencies and forces them to
pass through the antenna coil to reach
ground. At 7-b the parallel tuned cir-
cuit in series with the antenna lead
says “thou shalt not pass” to its reso-
nant frequency, but it presents little or
1o obstacle to the passage of all other
frequencies. The kind of guy who wears
both belt and suspenders and never
wants to be half safe could use both of
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these circuits to get rid of a single un-
wanted signal. (Not a joke—sometimes
it's necessary!—Editor.) The parallel
circuit would keep most of it from
reaching point X, and the series circuit
would bypass the rest to ground.

R=RESISTANCE
“I0R
|
2R
MAPEDANCE
R
RESONANCE
—
FREQUENCY

Fig. 6—Resistance lowers Q of patrallel tank.

To “tune” our tuned circuit, or vary
its resonant frequency, we must vary
either the inductance or the capacitance.
Mechanically, it being usually easier to
use a variable capacitor with a fixed
inductance, that is the most common
type of tuned circuit. However, by
changing the core material of the eoil,
we can vary its inductance (as pointed
out in Part IIT), and therefore “slug-
tuned” circuits are becoming more and
more common. A coil tuned with a
movable slug is shown second from
right in the accompanying picture at
the bottom of page 47.

PARALLEL TRAP

ANT COIL

ANT COIL

SERIES
TRAP

Fig. 7—Tuned circuvits employed as wavetraps.

The thing to keep elearly in mind is
that tuned circuits permit you to single
out a particular frequency and lead it
Jown an irresistible path or to throw
an insurmountable barrier across its
way. You are the boss!

C-R TUBE DISPOSAL

“Use discretion in disposal of pic-
ture tubes” warns Sylvania News in
a recent issue. The service technician
can be held legally liable if some child
or curious adult comes to grief through
investigating or playing with tubes
that have been discarded in such a way
that they remain a menace to safety.

The safe and easy way to dispose of
a large cathode-ray tube is to pack it
in its own or a similar carton, seal it
up, then drive a heavy tool or steel
or iron rod through the bulb end or
side of the case. Then you have just
50 much broken glass to deal with, and
there is no danger from flying particles.

Much has been written about the
proper and careful handling of “live”
television viewing tubes. This is the
first item we have seen on the disposal
of dead ones, an operation which will
be very important in a year or two.

SEPTEMBER, 1949
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Industrial RadioService

HE Lamson Company of Binghamton,

New York, is a typical industrial
plant employing 450 men and women.
In its office may he found tape and wire
recorders, and throughout its plant ave
strategically located loudspeakers
coupled to a 50-watt PA and intercom-
munication system. A complete minia-
ture broadcasting studio from which
employees may hear musie, speech, and
entertainment is an essential feature of
everyday plant operations.

Jack Rose, service technician of Bing-
hamton, handles repair and mainten-
ance of all radio apparatus in the plant.
His charge of $200 vearly includes 52
weekly check-ups, Once a week Rose
checks all office recorders, the plant PA
unit, and a dise recorder which is used
by employees to wax birthday and anni-
versary greetings, which they take
home. In addition to the $200 retainer
fee he makes an additional $25 vearly
charge covering tubes and components.

Rose has more than 11 factories of
varying sizes on his weekly check-call
list. All factories sign a contract which
calls for weekly inspections and repairs
or replacements when necessary. Rose
calls these contracts “radio insurance
industrial plant policies,”

The Winters Radio Service of Salt
Lake City, Utah, is interested in indus-
trial plant employees.

All employees of any Salt Lake City
plant may obtain a “factory worker
radio service certificate.” This certificate
entitles the holder to three inspections
yearly at quarterly intervals for the
sum of $15, regardless of the model
radio owned. Radios are guaranteed to
play in the periods between such inspec-
tion calls and when necessary emergency
inspections are made.

Employces are also privileged to have
ailing radios repaired at a $1.25-per-
hour service rate, plus prevailing re-
placement part costs, less a 15¢% dis-
count if radios are left at the plant for
pickup and return. Plants provide a
small room where sets may be left and
tagged with the owner’s name. Em-
ployees receive a statement with re-
turned radios and leave the payments at
the factory payroll office in a sealed
envelope addressed to the radio tech-
nician, Payment must be made within
one week of the radio’s return or the
set owner is placed on the black list
which makes him ineligible for credit
on future service jobs.

The Winters Radio Service has 34
plants of varying size in the Salt Lake
City region at which its service truck
calls daily to make pickups and returns.
According to this organization, radio
service problems yield handsome divi-
dends indeed.

The Pacific Industrial Radio Service
of San Francisco, California, is espe-
cially interested in installation and
‘maintenance of industrial plant juke
boxes. This radio service concern installs
juke boxes in workers’ lounges and re-
laxation rooms. Each week technicians
check the jukes and install new records.
Such factory juke boxes require no
nickels. Employees merely select a re-
cording when they are in a mood for
music. Pacific Industrial charges fac-
tories a flat fee for the juke box plus a
weekly service fee which includes a
change of records. They purchase old
units from juke box operators, recondi-
tion them, and install them in factories.
At present they have a factory juke-box
route which includes 34 jindustrial
plants. Conklin

"And you soy oll you did was coll in your radio technician, lower the vertical sweep
and reset the horizontal sweep."

Bupgeited by W. C. Collins, Fullerton, Calif.
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Radio Set and Service Revie

EASURING about 6!z x 12 x

5% inches in its plastic cab-

inet, Zenith's model TH®IR

(7F03 chas=sis) looks like any
small bedside receiver and is as easy
to operate. Instead of snaps, pops, and
crackles along with your soap opera,
however, you'll hear only blissful si-
lenee in the background, for this is an
FM receiver of unusual sensitivity with
an  Armstrong  limiter-dizeriminator
circuit.

Using the built-in power-line con-
nection as an antenna, the receiver
performed very well in the wmiddle of
New York. Outside of the city it showed
a sensitivity superior to most other FM
receivers and tuners tried and its se-
lectivity was very nearly as good. Tone
—always a matter of personal taste—
appeared to the reviewers slightly over-
hassed and highs were attenuated,
though not missing altogether. Service
technicians and technically minded
buyers, however, will have little dif-
ficulty in adjusting tone to suit them-
selves, as outlined farther on. The set
is very easy to tune and shows no
warm-up drift.

As the circuit schematic shows, seven
tubes are used:; all are miniatures. The
12BAG is an untuned r.f. amplifier. One
side of the a.c. power line is normally

tied to the 12BA6 grid through 7.5-
and 100-unf capacitors, making the
power line itself act as antenna. Re-
versing the plug in the sockets seems
to make a difference on some stations,
as does the position of the line cord.
Normally it should he stretched out.
An outside antenna may be connected
to the set with 300-ohm line. The blue
lead from the power lead is discon-
nected from the F scerew terminal on
the back of the cabinet, and the 500-
ohm line is connected to the ¥ and 6
posts.

The 12AT7 dual-triode is the con-
verter. One triode is the oscillator, its
signal being coupled to the other grid
through the 0.68-ppf eapacitor. The two
tuned circuits—oscitlator and converter
—are permeability-tuned. The movable
slugs are terminated in semiflexible
rods which move between two rollers
above the chassis. One roller is turnced
hy the dial cord; the other is free but
is pushed tightly against it by a spring.
The effect is something like a clothes
wringer.

There are two stages of permeability-
tuned i.f. at 10.7 mc and a single Arm-
strong limiter. The 1978 is the dis-
eriminator and first audio tube. This
tube is a duo-diode-triode combined with
a single diode. The single diode and one

sensitivity,

__New Zenith FM set has

stability

of the diodes associated with the tri-
ode are used for deteetion. The 35B5
output stage feeds a 4-inch PM speaker.

There are two tone-control networks
in the audio section. The first is the
familiar .02-uf eapacitor across the
primary of the output transformer. Re-
moving this or substituting a smaller
capacitance will restore the highs and

MIXER TUNING SLUGS

INTERLOCH

|
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Chassis photo shows tuner, sofety interlock.
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Complete circuit schematic of the Zanith 7FO3 FM receiver chassi
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s. The single fimiter does a good job, even in o no'sy New York locotion.
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ALLIED’S NEW

Get Radio’s Leading Buying Guide

Here’s the Buying Guide to everything in radio for every-
one in radio! Preferred by expert service technicians, engi-
neers, sound men, Amateurs, builders and experimenters.

it's packed cover to cover with the worid’s largest selec-
tions of quality equipment at lowest money-saving prices.
See the latest in TV and home radio receivers; radio-
phonos with new three-speed changers; new Scund Sys-
tems, P.A. equipment and high-fidelity sound components;
recorders and accessories; full selections of newest Ama-
teur receivers and station gear: test instruments; builders’
kits; huge listings of parts, tubes, tools, books, diagrams.

ALLIED gives you every buying advantage; speedy de-
livery, expert personal help, lowest prices, assured satis-
faction-—plus the most liberal Time Payment plan in radio.
Get the new 1950 aLLIED Catalog. Keep it handy—it will
save you time and money. Send today for your FREE copy!

LARGESTSTOCKS » QUICK, EXPERT SERVICE

Send for your FREE copy of
Radio’s Most Complete Catalog

Use the coupon below—NOW! % Radio’s Leading Buyin

/

1950 RADIO CATALOG

196 VALUE-PACKED PAGES
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WORLD'S LARGEST STOCKS
Everything in radio for everyane in
radio! ALLIED's huge stocks are the
world’s largest, including complete
lines of all leading makes of parls
and equipment. Get everything you
need from one dependable central-
ized source —ALLIED RADIOV

TELEVISION & HOME RADIOS

See ALLIED's outstanding selection of
new Television sets, new table model
radios, FM-AM ¢ombinations with new
Three-Speed Autamatic Changers.
Save on these radio models —the
chaice of expertst

AMATEUR STATION GEAR

You'll find everything you need for
your shack in the new ALLED Cata-
log. See all the latest releases in re-
ceivers, transmitters, parts, statien
equipment—the biggest and most
camplete listings in Ham radio!

WEW SOUND EQUIPMENT

Packaged, ready-to-use Sound Sys-
tems; amplifiers guaranteed for one
full year; high-fidelity sound compo-
nents; everything in speakers, mikes,
P.A. accessories, intercom and record-
ing equipment—ALLIED RADIO is
headquarters for Soundmen!

g Guide

Ry————

ALLIED RADIO CORP.

’:;i;';:w's . ALLIED e

[J Send FREE New 1950 ALLIED Catalog.
RADIO

NAME. . s avawwams s g i T em e mee s EER BT ars 4 s+ 0 sws nin
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Servicing

DON'T BUILD ANY
TELEVISION KITS!

—When you con pick up o factory wired and
tested 630TV Television Set, complete with tubes,
ready to operate—at the same price os o kit!—
Why fuss or have headaches?

This is the famous RCA type &30TV chassis
which has proved to be superior to onything yet
developed. We need not describe the 30TV
chassis—you olready know about it. The design
ond operation is excellent—and it's fully guar-
onteed! Complete with tubes, reody for cabinet
installation.—Will operate the 0, 12*, 22",

15, and 16" Picture Tubes. .
Price, Less Picture Tube $]57 50
16" Glass Tube .§57.50 *
AC/DC TELE-BOOSTER
CHECK THESE FEATURES
® Uses 3 type 6AKS's in an extremely stoble and
efficient wide-band amplifier circuit. ® Self-con-
tained power supply using selenium rectifier, ®
Covers oll television channels in use. ® Elimi-
nates need for outdoor ontennas in many loca-
tions. ® Will actuolly make difference between
"Flot’' and very bright pictures on weak stations.
® Improves receiver immunity to off-chonnel
interference. Can be tyned to boost weak station
or turned off to provide normal reception. @
Simple to install ond operote, requires only
external connection to receiver. ®

Operotes on 110 volts AC ‘”03& $]6.95

DUAL SPEED AC/DC
PORTABLE RECORD PLAYERS

These units were manufactured for the United
States Gavernment. Used, but reconditioned for
resale, at o sensationally low pr.ce,

The motors are of the dual speed type—33-1/3
and 78 RPM with fully adjustable speed control
and will operate on either |10 Volts AC or DC.
No noisy inverters required for DC use. Smooth
silent aperation,

Cabiners are solidly constructed for portable
use and ore covered with attractive leatherette.
Complete with an electrodynamic loudspeaker,
built-in pickup and amplifier, just pivg-in and
Rk While Th

Priced Ridiculously Low While They s
Last—Only ... .. ... ... ]6'95

5 TUBE AC/DC SUPERHET KIT

Beoutiful plastic cabinet with complete ports
and instructions ta quickly and easily make up o
sensitive 5 tube AC/DC superheterodyne broad-
cast radio. Plenty of volume with good tone
quality is assured by the beam power stage and
the PM Dynamic speaker.

All material including tubes are furnished for
less thon holf the cost of the built vp rodio.

Nothing else to buy. Tubes used ore, |-125A7,
1-125K7, 1-125Q7, 1-50Ls, 1-35Z5. Powerfully
sensitive  built-in  loop included.

Price including all tubes and cabi- sa 95
net, ........ DO0000000000000000000 i

TWO STATION INTER-
COMMUNICATION SYSTEM

Radiomen—provide yourself with an additional
source of income by selling and installing these
high quality—low cost intercoms.

Seiling Feotures: ® For the nursery (baby site
ting) ar sickroom ® In private homes—room to
room—garage to house—basement to attic, ete.
® Busy businessmen ® ideal for use in television
antenno installation ond servicing—insteod of
unhandy eorphones ® Simple installation—only
2 wires to connect ® Housed in an attractive
walnut ¢ase, | master and | slave stotion, com-
plete with tubes.

Extra for 50 feet twin-lead C_:s{;!:a; 511.95

MODEL NFRD-—RADIO NOISE
FILTER

it it doesn't work, send it back!!

We absolutely guarantee that our Model NFRD
will el.minate all line noises when properly con-
nected to radios, television sets, short wave sets,
motors, eteciric shavers, refrigerators, vibrators,
oil burners, transmitters, and all other sources
of interference. This unit will carry wp %o I2
amperes or |'4 KW of power ond may be used
rig;.f at the source of interference or ot the
radio,

Smali size only 37 x 14" x 74", s
Very low price only EACH ]'95
S!tish:flion guaranteed on all merchandise.

vrices F.0.B., New York City
WRITE FOR FREE CATALOGUE T9

RADIO DEALERS SUPPLY CO.

154 Greenwich St. New York 6, N, Y.

| Service technicians should appreciate the lack of crowding under the receiver's chassis,

[give a somewhat more brilliant tone,
| though it will also allow noise to enter
the speaker and thus necessitate more
precise tuning.

| The other is a negative feedback ar-
|1'angement between the cathode of the
power-amplifier and the grid of the
first audio. The percentage of feedback
is limited by connecting the loop to an
| 820-ohm resistor at the bottom of the
volume control. Because of the .05-pf
capacitor and 1,000-ohm resistor in the
loop, the feedback consists substantially
of frequencies above 3,000 cycles. To re-
duce the bassiness this causes, values
for the resistor and capacitor may be
changed. Omitting the network entirely.
however, causes an unpleasing lack of
bass.

Zenith, apparently conscious of the
danger inherent in a.c.-d.c. chassis, has
so designed the set as to make it im-
possible to touch anything connected
to the chassis unless the back is re-
moved. (The back has a warning sten-
ciled on it as well.) The controls are
insulated. Moreover, when the back is
| removed, a socket attached to it dis-
connects from a male plug on the
chassis so that no line voltage is con-

nected to the set—an interlock arrange-
ment, in other words, like those found
on television receivers. This is a very
unusual and commendable feature as
it makes the set genuinely shockproof.
Even the screws holding the chassis to
the cabinet are not underneath as in
the usual receiver. They are inside,
where they cannot be touched unless the
back is removed.

The receiver is aligned in the usual
manner, preferably with an FM gen-
erator and oscilloscope. Alignment fre-
quency for the r.f. section is 98 mc. The
tuning slugs for the oscillator and
mixer coils may be adjusted after melt-
ing, with a het iron, the cement which
prevents them from turning. A drop of
speaker eement should be put on each
after alignment to hold it in place.

A .05-uf capacitor should be con-
nected in series with the signal gen-
erator when aligning the i.f.'s and a
270-ohm resistor when aligning oscilla-
tor and mixer.

This receiver cannot, of course, re-
produce the full tonal possibilities of
FM. As a substitute for the usual noisy.
distorting AM bedside set, however, it
is ideal.

FRINGE RECEPTION DISCUSSED AT LITTLE ROCK

Members of the Greater Little Rock,
Ark., Radio Servicemens Association
and their visitors heard Robert W. Bar-
ton, Motorola engineer, discuss “Tele-
vision Reception in Fringe Areas” at
their regular meeting which was held
on June 17.

Mr. Barton stated that a skilled tech-
nician could do much to improve re-
ception, particularly by the use of
proper antennas. These should be
stacked directional arrays——cut for the
one channel on which reception is de-
sired—rather than the broadband type.
A particularly promising antenna for
fringe areas, he continued, is the
rhombie. Though it demands much
space and must be oriented exactly both
horizontally and vertically for the best
results, a superior rhombic is close to
being ideal for weak-signal areas.

www americanradiohistorv. com

Boosters are another useful aid, and,
where transmission lines are long or
signal-noise ratio bad, should be in-
stalled right up at the antenna. If two
boosters are used, they should be “stag-
gered,” ie., one tuned to the video and
the other to the sound carrier. Other-
wise they might tend to sharpen the
signal too much, causing serious loss of
picture definition.

Mr., Barton’s address was followed
by a short general discussion on organ-
ization problems, in which visitors from
Hot Springs, whose association faces
a number of difficult local problems,
took an especally active part. Service
technicians from three other Arkansas
points (Pine Bluff, Magnolia, and For-
dyce) were also present at the meeting.
The total number of technicians attend-
ing was more than 30.

RADIO-ELECTRONICS for


www.americanradiohistory.com
www.americanradiohistory.com

'.ﬂ--.~

A COMBINATION

The New Mode!
Tv-20

The Model TV-20 operates on sesf-eon-
tained batteries. Comes housed in beau-
tiful hand-rubbed oak cabinet com-
viete with portable eover. Buiit-in High
Yeitage Prabe. H. F. Prone. Test Leads
and all operating instruetions

20,000 oums rer vo MULTI-METER
and TELEVISION I(II.OV_OI.TMETER

*39%

Specifications:

9 D.C. Valtage
Ranges: (At
20.000 ohms per
Volt)

06-2.5/10/50/ 100/
250/500/ 1,000/
. 5.000 7 50.000

1 Vuits)

8 A. C. veltage
Ranges: (At I,
0UU ohms per
Velt)

0-2.5/10/56/ 100/
250,500/ 1,000,
5.000 Velts

3 D. C. Current
Ranges

0-50 Mrtroamperes

0-5/50/500 Milli.
amperes

0-5 Amperes

4 Resistance
Ranges:

0-2.000 / 20,000
ohms, 0.2 20

Feature: in.

v Added 70.B. R 5
eludes an Uitra High CAl) u._"wns.
Fraquenty volimeter ranges based on
Probe with a frequen . 00b=1 Mv. .

e ¢y range ap to §.000 o a 600 ohm
MEGACYCLES.When hiney
plugged into the Med — 4 to + 10 db
el TV-20, the V. H, +8te +22 db
Probe converts the ymit + 22 ta + 36 ab
nte a Negative Peak- + 28 to + 42 db
Reading H. F. VoIt. + 36 to + 50 do
metar. b 42 to + 56 db

+ 48 to 4+ 62 db

7 Output valtage
ranges :

0 to 2.5/18/50 -
1060/250/ 500/ -
1.000 Vaits

leads and operating instruetions, ONLY

The Model 88 tomes eomplete with all test

The Model 88—A Combination

SIGNAL GENERATOR
and SIGNAL TRACER

Signal Generator Specifications:
*Fredueney Range: 150 Kilo-
rycles to 50 Mexacycles. *The
R.F. Signal Frequency is kept
completely constant at all out-
put  levels. *Modulation is  ac.
camplished by Grid.blocking ac-
Tian which is equally effective
fur alienment of amplitude and
frequeney modulation as well ag
for television receivers. *R.F. oh-
tuinable scharately or modulated
by 1the Audio Frequency.

Signal Traeer Speeifieations:
I e uew  Sylvania IN3$ Qer-
maniim epsatal Dimle whicrh  eam-

" 1h a gesistance-capacity pet
sk prvides a e -
1L

f

ieney  pange  of - 300
828.85
NET

The New
Model 670

crackie-timshed steel eab-

struetions. Size 5'47 x
EADRE

SUPER METER

A Combination
VOLT - OHM - MILLIAMMETER
plus CAPACITY REACTANCE,
INDUCTANCE and DECIBEL
MEASUREMENTS.

0.C. VYOLTS: a to 7.3/15/ W
1500770, AC. VOLTS: & to 15/30/
L /e 150 2 Volts, OUTPUT

YOLTS: 0 1o 15/7307150/300/ 1M/ %
D.C. CURRENT: 0 ta 1.0/15/150
w15 vips, RESISTANCE: 0 1o ]
s, 0 a1 Megohms.

Coinl e 2 ML T do 1 MA

its_test fur elecimivtics.y REACT-
ST N 25000 Olins ; LLOOY Ohms

toi Megulims
INDUCTANCE: 1.77 10 70 Flenties: 35

unin 11

Ty 4 Ties
DECIBELS: 1 1n +1X, 410 1o +38.
a N

The model 670 comes housed in & rugged.

inet complete with test

leads and eperating in-sz -40
NET

19

'—-----------------------------------------------------------.-.----------------------‘\

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 all 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.

S S Wy D G N S N N G S S N N S N S N N O N O B A N e A S e B D S W G N Ny o e o o O

Specifications ;

Tests all tubes including
4, 5, 6, 7, Octal, Lock-in,
Feanut, Bantam, Hear-
ing-aid. Thyratron,
Miniatures, Sub-Minia-
turces, Novals, ete. Will
ulso test Pilot Lights.
Tests by the well-estab-
lished emission method
fur tube quality, directly
read on the scale of the

The New Model
TV-10

TUBE TESTER -

meter.

# Tests for “shorts” and
“lenkages™ up to 5 Meg-
ohms,

W Uses the new sclf-clean-
ing lLever Action
Switches for individual

element testing. Because
all elements are num-
bered according to pin-
number in the RMA base
numbering system, the
user can instantly iden-
tify which element is
under test. Tulies having
tapiwed  filaments and
tubex with filaments ter.
minating in more than

Ihle‘ zloadél ITV-‘.G‘): oncerateshon 1:’)53”0
o ¥cles AC. Comes houstd in a - .
beautiful hand-rubbed oak eabinet eom- one pin are truly tested

plete with portasle eover. 39"Er with the Model TV-10 as

any of the pins may be Maced in the neutral position when nccessary.

% The Mudel TV.10 does nol use any combination type sockets. Instead
individunl sockets are used for each type of tube. Thus it is impossible
to dumave n tube by inscrting it in the wrong socket.

* Free-moving built-in voll chart provides complete data for all tubes.

# Newly designed Line Voltare Conirol compensates for variation of any
line vallage hetween 106 Volts and 130 Volts

TELEVIS@ SIGNAL GENERATOR

Enables align.
ment of Tele.
vision 1. F. and
front ends with-
out the use of an
Oscilloscope

The New Model
Tv-30

Specifications:
Frequency
Range: 4 Bands

-No switching.
18—32 Me. 35—
65 Mc.h4 0% Mec.
150250 Me. Au.
dio Modulating

1 Frequency : 400

eycles (Sine

— Wave). Attenu.

ator 4 position,

Model T V|'3° ladder type with constant impedance con-
;‘;m"‘m:ﬂ:: ::f $ trol for fine adjustment. Tubex Used:
axial lead and - GC4 as Cathode follower and mululated
all oberating n- NET  puffer. 6C4 as R.F. Oscilator. 65N7 us
struetions. Audio Oscillator and power reetifier.

The New Model 770—-An Accurate Pocket-Size

VOLT-OHM MILLIAMMETER

{Sensitivity : 1000 ohma per volt}
Compact-measures 314" x 57." x 24",
Uses latest desikn 2’/ accurate 1 Mil.
D'Arsonval type meter. Same zeru ad-
justment holds for both resistance ranges.
It is not necessary to readjust when
switching from one resistance ranre lo
anuther, 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
bluack etched panel. Depressced letters
filled with permanent white, insirres
long.life even with constant use.
Specifications: 6 A.C. VOLTAGE RANGES:
1540 100 L5/ 3(HNO v arids,
6 D. VOLTAGE RANGES:
EM/T507 1500 volts,

4 D.IC.I.CURRENY RANGES:

Ma. | w A,
2 RESISTANCE RANGES: 0-500 Ohme. 0-1

132

0713

VTS

([ LY B BT

test leads and all operating
instructions.

20°% DEPOSIT REQUIRED ON ALL C.0.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING CO. niw'vorx 7,

The Model 770 comes compiete
Dept. RC-9, 98 PARK PLACE

with 3elf-eontained batteries.
N. Y.

1
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By RUFUS P. TURNER, KéAI*

ITH the reopening of the
16:0-meter band a new thril
awaits the postwar ham as
well as the oldster who never
got around to trying this band hefore
the war. Reoccupation of 160 may also
relicve some of the congestion in the
higher-frequency bands.

Before the war, the 160-meter band
wis u cozy meeting place for rag chews,
especially among class-B phene opera-
tors. It also was a natural for local
code-practice hroadeasts. Excellent for
short-haul traftic and for 500-mile (or
hetter)  nighttime  contacts, 160 was
known occasionally to uncover some in-
teresting domestic DX,

Operation on 160 meters introduces a
few problems peculiar to itself, For ex-
ample, tank circuits are much larger
than on the higher frequencies, and
BCl is of special coneern because of
the comparative nearness of 160 to the
standard broadeast band. Transmitters
must work straight through (that is,

*ex WIAY,

LT
W EeENT

TEAW BkF
- T SRR

Lwadeas LisiTio Ta s wTi
ARD &3 {ANFLITUSE WIOULATED FHOME

Fig. 1

oscillator, buffer. and final amplifier
must all be on the same frequency—no
doublers), and half-wave antennas are
inconveniently long so that shorter
antennas must be employed in most
cases,

Moreover, the new 160-meter regu-
lations bring further speeial require-
ments into the picture: The entire pre-
war band has not been reallocated; cer-
tain portions of it are assigned to
specific geographic localities. The op-
erator must provide satisfactory means
for reducing the power input to his
final amplifier to the specified nighttime
power for hix particular locality., (In
one geogravhic sevtion, nighttime oper-
otion is prohibited altegether.) There is
a limitation on daytime power, as well,
Nowhere js the uwnal 1-kilowatt power
input permitted, Emission is limited to
Al (pure cow,) and A3 (amplitude-
modulated phone¢). The new band is
shared with the vital Loran naviga-
tional aid, and no interference may be
caused to that service,

What frequency ond power?
The map (Fig. 1) will enable you to

www americanradiohistorv. com

determine quickly the legal operating
conditions for your locality—which 160-
meter frequencies may bhe employed
where you operate your station, and
what daytime and nighttime power in-
puts yvou may use.

For example, if you live in Kansas,
vou may use only frequencies bhetween
1900 and 1925 ke and between 1975 and
2000 ke, and you may use 300 watts in
the daytime but must reduce your pow-
er to 200 watts at night. If vou live in
the State of Washington, on the other
hand, you may use the same frequencies
but may run only 200 watts during the
day and must reduce to 30 watts at
night. In New York, yvour frequencies
would be 1200 to 1825 ke and 1875 to
1900 ke, and your power allotment is
500 watts dayvs and 200 watts nights.
Night hegins at official siunget, local
standurd time.

How large a tank?

After the war, coil manufacturers
dropped 160-meter coils from their
catalogues hecause the demand for them
had disappeared, They may be expected
to reappear soon on the market. In the

RADIO-ELECTRONICS for
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DATE 0K

SYNCHRONIZATION - START CA AL SEND CKT. |
CHAN. 1 |+ i
ON ON OFF ON ON SECT § i
SYNCHRONIZATION - STOP vy
GAS
ON ON OFF ON ON LOW
FUSES 24-V0TS ABS
e [ res || 2ev \:
oiseh. ) oSt |f yor J] e [f 1a0v > x
| )
POWER CONTROL PANEL FAILURE x
I
20 || 203. 207- 203- :
200w |8 206w 208W A | "
| |
ALT. CONT. BAY - NO VOLT. OUT. NO_VOLT. - TRAN D
B |
201 203 208 207 201 203 n
202 || 20a 206 208 202 204 - u
| [ RECTIFIER - INVERTER FAIL
FAIL H-L
24/130V vOLT NO. 1 NO 2 NO. 3
64 KC PILOT ALARM AT NON-SW_ MAIN 3036 (WKG. LINE) PILOT AT SW. MAIN
201 205 202 206
201 202 203 204 205 206 207 208 203 207 204 208
2064 KC PILOT ALARM AT NON-SW. MAN 3096 (SP. LINE) PILOT AT SW. MAIN
20 205 202 206
201 202 203 204 205 206 207 208 203 207 204 208
3096 KC PILOT ALARM AT NON-SW. MAIN SP._LINE FAIL AT SW. MAN
201 205 202 206
201 202 203 204 205 206 207 208 203 207 204 208
TOT. LINE FAIL AT SW. MAN AUTO. SWITCH AT SW. MAI AUTO. SW. LOCKED AT SW. MAIN
205 || 202 W 206 §[ zor |[ 205 ||[ 202 ||[ 208 || 201 | 205 | 202 | 206
207 204 208 203 207 204 208 203 207 204 208
N S

14

C.uuwmc lmundreds of telephone calls, coaxial
cable runs through numy loncty miles. Far from
towns and people. master amplifving stations
stand guard with a new automatic alarm system
developed by Bell ‘Teleplione Laboratorics.

At a city ternnmal, the man on duty makes a
cheek by laying a transparent log sheet over a
glass window, and dialing a master station hun-
dreds of miles awvay. At once the station begins to
give an account of itsclf, lighting Lunps under
the log sheet to report any abnormal operating
condition before it becomes an cmergencey.

But when something happens that threatens
serious trouble. the apparatus acts at once —
mavhe by switching in a sparc coaxial —and calls
a distant test board by ringing a bell. Sometimes
he can take further steps by remote control; if
not. he knows cxactly low to bricf the ncarest
TCPaIr Crew.

With this new alarm system, maintenance
men need not be stationed at isolated points,
just waiting for somcthing to happen. Instead,
they live i their home comimmnmties. This makes
for better work .. und bettzr telephone service.

[ [ o € F

G L ) L3 L

SEPTEMBER,

BELL TELEPHONE LABORATORIES

AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE.

1949

EXPLORING AND [INYENTING, DEVISING
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meantime, prospective 160-meter con-
structors will want to wind their own
coils «nd start operation without delay.

If you already have a 100-upf tuning
capacitor in your transmitter, you will
need a 100-microhenry coil to hit 1800
ke (the lowest currently assigned 160-
meter frequency) with the capacitor set
to three quarters maximum. If your
tuning capacitor is 50 uuf, your coil
must have an inductance of 210 micro-
lienries. Both of these combinations will
cover all four sections of the new 160-
meter band. You may determine the
number of turns needed for either of
these inductance values from any of the
inductance tables. charts, or graphs ap-
pearing in the radio handbooks, or use
the following equation:

/3 + 9 XL
=V —
0.2d2
where N the required number of
turns, d = diameter of the coil (inches),
1 = length of the coil (inches) and
L the desired inductance (micro-
lienries).

For low-powered, single-ended oscil-
lator, buffer, and final amplifier stages
(using tubes up to and including type
6L6), the 100-ph coil may be made by

0s¢C BUFFER

O——C>

Fig. 2—Buffer is between oscillotor and p.a.

FINAL AMPL

close-winding 71 turns of No. 22 enam-
eled wire on a 1':-inch-diameter form.
The 210-uh coil consists of 102 turns of
No. 25 enameled wire, close-wound on
a 1%-inch-diameter form. Coils for
higher-powered stages (using tubes
from type 807 up) require heavier wire,
the size depending upon the plate power
input, and accordingly will require
larger coil diameters and winding
lengths. To determine the number of
turns needed in these coils, first decide
upon the size of wire which must be
used and the maximum length and
diameter you can accommodate in the
stage in which the coil is to be used;
then substitute these diamecter and
length values together with the desired
inductance figure in the equation above.

A quick expedient is to put your
present 80-meter tank on 160. This
may be done by eonnecting an auxiliary
fixed capacitor (air or vacuum type)
in parallel with your present 80-meter
tuning capacitor. The capacitance of
the auxiliary unit must be equal to
three times the capacitance of your
80-meter tuning capacitor. Connections
must be made with short, heavy leads.

Recommended lineup

A 160-meter transmitter must he
operated  straight through; that s,
every stage must be on the same fre-
quency as the radiated signal. If a
doubler were included anywhere in the
160-meter rig, the preceding stage
would have to operate between 900 and
1000 ke, in the standard broadeust band.

We cannot recommend this, since bitter
experience indicates that even the best
boxed-up, broadcast-band amateur oscil-
lator can, and usually does, interfere
with nearby broadcast receivers.

When operating straight through, it
is advisable to employ a tuned bufier
stage hetween the oscillator and final
amplifier (see Fig. 2), especially when
the final amplifier is modulated. And it
is good p.actice to shield the stages
from each other. A flat, vertical, sheet-
metal baffic plate usually will provide
sufficient shielding.

If the buffer stage is a triode, it must
of course be neutralized. However, this
introduces very little inconvenience,
since generally it is ecasier to neutral-
ize in the 160-meter band than at the
higher amateur frequencies. Screen-
grid tubes, such as the 807, will require
no neutralization in buffer stages, pro-
vided they are mounted in tube shiclds
and their grid and plate circuits
shielded from each other. They do have
a marked tendency to take off on their
own at higher frequencies unless para-
sitic suppressor resistors are connected
in their control-grid (and often plate)
leads.

Either a crystal oscillator or v.f.o.
may be employed on 160. Like 160-meter
coils, inexpensive 160-meter crystals
have not been available in any profu-
sion on the postwar market. But their
reappearance may be expected within a
<hort time. If a v.f.0. is employed, the
tunable oscillator stage must be fol-
lowed by onc or two buffers (or un-
tuned class-A isolator stages) in addi-
tion to the regular buffer stage of the
transmitter. This is to provide suffi-
cient isolation. In a straight-through
circuit, there is a pronounced tendency
for modulation or keying in succeeding
stages to react upon the oscillator fre-
quency unless fully isolated.

Accurate frequency-measurement fa-
cilities must be available if a v.f.o. is
used on 160. Only by knowing the oscil-
lator frequency closely can the operator
he sure of keeping within the limits of
the channels assigned to his locality.

Power reduction

Since the new regulations call for re-
duction of power at night, adequate
means must be provided for power re-
duction and measurement.

To reduce power: 1. Use a Variac or
similar adjustable autotransformer in
the primary circuit of the final plate
transformer. 2. Use a final plate trans-
former with a tapped primary or sec-
ondary. . Reduce loading or excitation,
or both.

Whatever method of power reduction
is employed, the 160-meter operator
wmnst be sgnre of his power measurve-
ments. The simplest method is to meas-
ure the final amolifier plate voltage and
plate current. Multiply the voltage by
the current (amperes) to obtain the
plate power input. If you are not sure
of the accuracy of the meters used, it
is far hetter to reduce to a lower power
valuec than that specified by regula-
tions,
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The antenna bugaboo

Few amateurs have enough ‘‘house
room” for a full-grown 160-meter an-
tenna. A half-wave flat-top at 1800 ke
is 260 feet long; and 1800-ke, quarter-
wave, open-wire feeders are 133% feet
long.

Several schemes found workable in
the past are illustrated in Fig. 3:

Fig. 3-a. This is a popular bent-type
antenna with quarter-wave in both the
horizontal (fat-top) and vertical (lead-
in) portions. The vertical wire must
be kept as clear as possible of all build-
ings, trees, and other obstructions
whether metallic or nonmetallic, since
it is a part of the radiating system.
The vertical wire must be rigidly sup-
ported. The tuning network may be an
exact duplicale of the final amplifier
tank.

Fig. 3-b. In this double-bent arrange-

A "

o>

‘LINK C0-AX
70 XMITTER

= GOOD GND
Fig. 3-a—The bent antenna for 160-meter use.

f—s
1

1
L

Nk CO-Ax
TO XMITTER
10000 GND

Fig. 3-b—Antenna with three bent sections.

17BN LESS | FOOT |
T
2FT
X

SHORT AS POSSIBLE

TO TUNING SECTION

Fig. 3-c—One folded horizontol arrongement.

1N1BALESS 2FEET i

SHORT AS POSSIBLE:

T0 TUNING SECTION
Fig. 3-d—-A possible small-space arrangement.

BOMETER 172 A
600 FEEDERS

I‘le\ CO-AX

TO XMITTER
FG6O0D GND
Fig. 3-e—Two-bond antenna is for 80 and 180,
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Dear Mr. Simpson:

Congratulations] The Simpson Model

LBO FM-TV Genescope is the perfect instru-
ment for the proper alignment of all FM and

TV receivers,

In addition to providing all ne

says FRANK SMOLEK,

Generol Service Manager of Zenith

in addition 1o providing all necessary signal sources, the new Simpson Genescope CHECK THESE RANGES AND YOU WILL SEE HOW MUCH THE

Includes a high sensitivity oscilloscope of unigue advanced design, complete in SIMPSON GENESCOPE CAN DO FOR YOU
every detail. Sensitivity 25 millivolts per inch. Wide band response to 3 mega- RANGES AMPLITUDE MODULATED
cycles or more, Equipped with a high frequency crystal probe for signal tracing. FREQUENCY MODULATED OSCILLATOR OSCILLATOR
AM aond FM osciliater sections provided with large, easy to reod dials with Band A—2.120 megacycles Band A—3.2-16 megacycles
204 vFrnier control on_d 1900 divis-iun Icgging_scole. ReAvofuf_icnury, ,IIQQHI-DUI; Band B—140-260 megacycles Bond B—15.75 megacycles
Exclusive output fermination provides for various receiver impedonces, either Sweep width vorioble from zero ta 15 ae
direct or through on isslating candenser. megacycles Band C—75-250 megacycles
309 dulati t 400 1
Step attenuator for contral of output. Swee.b folg 6_0 ¢ycles per second o/rou:r:a:uﬁ::’e’:j . ey
Specially designed frequency sweep motor
Size: 22”x14”x71,". Weight 45 Ibs. Shipping Weight 54 Ibs. Continuously variable attenuator Continuously variable attenuator
DEALER'S NET PRICE complete with Test Leads and Operator’s Monual $375.00 Crystal calibrotar—5 megacycies *+ .05% Visual methed of beat frequency
Audia Oscillater 400 cycles indication

Modern FM and TV development and servicing requires HERE'S THESIMPSON—MODEL 479
the use of test equipment made 1o exaciing standards. With TV-FM SIGNAL GENERATOR
this in mind Simpson offers you the Genescope with the as-
surance that everything possible has been done 10 make it the

Exoctly the some cireuits, ronges ond func-
tions os the Model 480, described obove

most accurate, flexible and convenient instrument available. with the exception of the oscilloscope.
The Genescope will render many years of uninterrupied service Size 17"x14”x7V4”. Weight 34 lbs.
and always produce accurate results. Shipping Weight 40 Ibs.

DEALER'S NET PRICE with Test Leods
and Operotor’'s Monuet . . . . . $2

o]

SIMPSON ELECTRIC COMPANY
5200-5218 WEST KINZIE STREET *  CHICAGO 44, ILLINOIS

INSTEVMEMTS THAT SYaY aCCuRatyl In Conoda: Bach-Simpsen, Lid., Llondon, Onl.
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ment, hoth the vertical seetions must he
rigidly =upported and must be kept as
clear as possible of all ohstructions,
such as buildings, trees, ete.

Figs. 3-c. 3-d. These folded hovizontal
arrangementis embrace a single quarter-
wave folded on itself (Fig. 3-d) and are
adaptable to smaller roof space. Note
that the 2-foot eonnecting sections are
included in the total quarter-wave in
caeh instanee. Both the folded horizon-
tal sections of these antennas and the
vertical lead-in wire must be vigidly
supported so that the separate sections
do not move with respeet to each other.

Fig. 3-e. This scheme enjoyed some
popularity among prewar hams who
commuted regularly between B0 and
160, In this scheme, the feeders (which
usually are a quarter-wave long) are
tied together at the transmitter end
and connected to the top of a tuning
unit.

While none of the antennas of Fig. 3
will give results exactly as good in
cvery schse as a conventional 160-
meter, half-wave job, cach will operate
sufticiently well, when properly installed
and tuned. to insure [60-metor enjoy-
ment in cascs where erveetion of a half-
wave flat-top is impossible.

The Marconi antenna

The quarter-wave, or Marconi, an-
tenna was a favorite among prewar
Hi0-meter amateurs, A quarter-wave on
160 s 130 feet. and an inverted [ 49
feet high and 90 feet long {(for exam-
ple) ix comparatively easy to erect.
(Of comse. 90 feot high and 10 feet
in the flat-top would be much better.)

The Marconi antenna is seiies-fed
(Fig. 4). A coil about the size of your

ATC B2 8

i_.
l*’ £F TEST
e

FROM FinAL DLATE

*O LY TANK

- A+

Fig. 4—Morcon! ontenna was prewar favorite,

output tank is used in series with the
fargest capacitor you can conveniently
get. Anything from 365 to F0D0 pupf
may be used. The eoil can be tapped for
further adjustiment. The antenna of
Fig. 3-¢ may also load up better if
tuned as a Marconi,

The ground conneetion must he a
grood one. The hest ground will he ob-
tained by burying a number of long
lengths of heavy wire ax deep as pos-
sible in moist earth, preferably radiat-
ing outward from the common connec-
tion point like the spokes of a wheel,
The next best ground undoubtedly is a
cold water pipe to which a stout, tigit
connection is made. Do not, under any
circumstances, attempt a ground eon-
nection by haoking to the heating sys-
tem of a building, gas pipes, or buried-
cnd downspouts.,

Where a good ground is impossible,
a counterpoise should be erected, In its
simplest  form, a counterpoise is an-

other wire strung under an aerial and
a few feet above the ground. A number
of parallel wires will give better re-

sults. The countérpoise need not be
direetly under the aerial. Many ama-
teurs have used them in back yards

and running in the opposite direction,
o1 even on another roof, at the same
height as the main aerial. Generally
speaking, the poorest counterpoise is
slightly better than the best ground.

A counterpoise roughly 130 feet long
will put your transmitter right in the
middle of a half-wave antenna system.
Exeellent results may be expected from
such a hookup (Fig. 5}, especially if
the counterpoise and aerial ean be run
in opposite directions at the same
height, making an antenna mueh like
a standard dipole.

Interference

In several vespeets, a 160-meter sta-
tion is more likely to interfere with
nearby  broadeast  receivers than a
higher-frequency amateur rig. This is
due principally to closeness of the 160-
meter band to the standard breadcast
band. Principal forms of this inter-
ference include: superheterodyne inter-
ferenee, caused hy 160-meter signals
heating with the local oscillator in the
reeeiver to set up images on the hroad-
cast dial; eross fall, usually found only
in poorly shielded rveceivers, a form of
interference in which the amateur sig-
nal is tuned in and out with one or
more broadeast stations, usually with-
aut whistles or “hirdies’; and spierions
trequeeneies caused by overmodulation
of the 160-meter transmitter.

The remedy for the latter is obvious
—don’t overnuwlulate if you want to
keep out of your neighbors” receivers.
In cach of the other eases, a good wave-
trap connceted in the antenna lead of
the receiver usually will remove the
offending signal. A small, effeetive 160-
meter wavetrap may he made by con-
necting in parallel an 0.166-millihenry,

lattice-wound r.f. choke (such as a
Miller No. 610) and a 50-uuf, minia-
ture, variable capacitor. Wavetraps
should be mounted in a shield can and
installed as elose as possible to the
receiver antenna terminal.

The wideband video amplifier of a
television receiver passes everything
from zero to 4 megacyeles and is a
vulnerable spot for 160-mecter inter-
ference, This form of TVI can be obsti-
nate and ornery, since it enters the
video channel by direct pickup rather
than through the TV receiver front
end, and usually is not removed by a
wavetrap in the antenna circuit. How-
ever, video amplifiers are well shielded
in most television receivers and per-

FROM FINAL PLATE ANT 174 A

g

8 MAY OFTEN BE OMITTED

COUNTERPOISE

Fig. 5—A counterpaise is better than ground.

haps this type of interference will not
he widespread. Harmonies of 160-meter
signals may enter the video i.f. channel,
this channel often being operated in the
vicinity of 25 megacycles, but, aceord-
ing to reports of preliminary tests, they
are amenable to wavetrap action.

While on the subject on interference,
a final word should be said regarding
the fact that our postwar B60-meter
band is shared territory. We rub elbows
in this band with Loran, which is a
vital service that can attain life and
death importance. Under no circum-
stanee can we afford to interfere with
this service. Nor ean we run the risk
of losing 160, a fine band for local
traflic, emergency work. rag chews, and
a multitude of other applications,

TRANSMISSION LINE STANDOFF

The transmission-line standoffs man-
ufactured by John Odegaard, Brooklyn.
N. Y. arce novel in construction and
unusualy  versatile and casy to use.
Each consists of a cadminm-plated,
hardened-steel, flat nail and a small
piece of specially punched polyethylene
similar to that of which ribbon trans-
mission line is made.

The nail is shaped much like a floor-
ing or horseshoe mail, with small
“steps” along one edge. [t may be
driven into wood, the mortar between
hricks, or iron or aluminum television
antenna mast pipes. It may be used
to join the antenna mast to an exten-
sion. as shown in the photo. A lead
weight back: up the pive in this case
No drilling ts necessary; the nails may
simply he hammeved in and through.

The top row of standoffs in the wall
(sce photo) shows the =equence of op-
crations, The nail is hammered in,
then one of the slots in the polyethy-
lene strip is forced over the head, The
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cable is placed beneath the flap and the
strip is foided vver the cable, the other
sxiof going over the nail head.
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Assembly steps for the standoff are numbered.
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Forcign News

European Report

By Major Ralph W. Ilallows

Ra010-ELecTRONICS LONDON CORRESPONDENT

GREAT deal
of work
has been

done in
Britain and much
is still being done
on wide-range phonograph records, At
tirst thought one might wonder why all
the fuss. The upper limit of hearing in
people under 40 years of age is no more,
on the average, than about 14,000 cy-
cles; few people above that age can
hear sounds with frequencies higher
than 10,000 cycles and there are very
many people whose upper audibility
limit is approximately 5,000 cycles.
Good commercial phonograph dises
record frequencies up to 10,000 cycles.
What, then, is the use of working out
ways of recording and reproducing fre-
quencies up to 20,000 cycles if nobody
is going to hear them?
The answer is that, though fre-

quencies of 15,000-20,000 cycles can't
themselves be heard as sounds, their
presence or absence in a disc played
with a pickup, an amplifier, and a loud-
speaker of the highest grade does
very materially affect the quality of
music. Persons with a complete acoustic
cutoff above 10,000 cycles readily de-
tect the difference between 10,000- and
20,000-cycle recordings and very much
prefer the latter. The reason why this
should be so is an interesting one, and
1 wonder whether you can puzzle out
what it is before reading further.
There's a clue to be found in television
technique, where a visual problem on
similar lines arises.

Here's the answer: It is very seldom
that a steady tone occurs in music: the
greater part of any piece of music is
made up of more or less complex series
of transients. And that word transient
provides the key. A transient is a pulse
consisting of a square or nearly square
waveform. To reproduce such a wave-
form perfectly would, in theory at any
rate, require the inclusion of all fre-
quencies up to infinity. In practice, the
steep rise from zero level at the begin-
ning of a transient and the steep fall
to zero level at its end are produced in
a manner that satisfies the ear if the
frequency-range is made 70,000 cycles.
People who ean actually hear no steady
tone of above half this frequency dis-
tinguish the wide-range record at once
and like it better because it brings out
the transients crisply and clearly and
does not slur them. You see now why
TV might have furnished a clue? Tele-

PRIMARY
INDUCTION
LooOP

% LouD SPEAKER:
B COPPER BAND 1
‘& (ENCASED) .

PRIMARY
INDUCTION
LOOP

Fig. I—Coupling between induction loops and copper bands transfers audio to drive speakers.
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vision is also largely a matter of tran-
sients, clear-cut changes from white
to black or black to white, and a wide
frequency band is again needed if fuzzi-
ness is to be aveided.

H.M.V and Columbia records are
now being made with a 20,000-cycle
frequeney range. These recordings have
a crossover frequency of 250 cycles.
Above that the recording curve is con-
stant-velocity all the way to the final
cutoff. Below the ¢rossover the char-
acteristic is constant-amplitude, falling
by 6 db per octave. So far, no large
number of wide-range records has been
made,

The reproducing instrument ix known
as the “Electrogram.” It contains no
less than three loudspeakers. First
comes a 1312 x B-inch elliptical instru-
ment, with aluminum center and a
10,000-rauss permanent magnet; next
there is ancther almminum-centered
elliptical speuaker, this time 100 x 62
inches, also with a 10,000-gauss per-
manent magnet; lastly, there iz a
flared-horn tweeter, using a metal rib-
bon of half a thousandth of an inch and
having a 7,000-gaus=< permanent mag-
net.

Loudspeakers in St. Paul's

When Sir Christopher Wren built St.
Paul’s Cathedral in London necarly 250
years ago, he gave the world one of
its most beautiful buildings. In his day,
though, there was ne such thing as a
science of applied acousticx and, for
all its beauty, St. Paul's has until now
heen one of the most exasperating of
churches to both clergy and congrega-
tion. No preacher could make himself
clearly heavd by more than a few of
hiz hearers; in some parts of the build-
ing both music and the spoken word
were  ruined by reverberations. So
strong are these reverberations that
they defeated all attempts to install
systems  of  loudspeakers suspended
from walls and pillars: the sounds be-
came louder, but they also became more
confused.

It was suggested some time ago that
something might be done by fixing
downward-pointing loudspeakers below
the seats of selected rows, Sound waves
would then be reflected upward and out-
ward from the floor and the damping
furnished by the seats themselves and
by the clothes and bodies of their oceu-
pants should suffice to prevent reverbe-
ration effeets, Noo way out of one big
difficulty could, however, be found. The
seats themselves are wooden chairs,
fixed together in rows by battens. The
seating  has frequently to be re-
arranged for various ceremonics, and
wire trailing about the stone floor just
wouldn’t do.

That problem has been solved by
what comes virtually to turning the
whole great builling into ene gigantic
transformer. Down in the crypt is an
audio amplifier with an eutput rating
of 5 kilowatts, This feeds the primary
of the transformer, or rather the pri-
maries, for there are 14 of these, con-
sisting of horizontal loops containing
a total of four miles of wire, fixed to
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With only 3 busic
models in the HANDY
TORQUE-DRIVE SALES and SERVICE
KIT, you can immediately replace any one of over

150 standard type pickup cartridges in common use. There’s no

special trip to make to your supplier for a cartridge . . . there’s no lost time,
no lost sale! You make a quick profit . . . you make your customer happy . ..
and you actually give him a superior cartridge! isé your E-V Distributor or
send for Bulletius 151-142. (New Model L14 Microgroove Crystal Cartridge also available)

ELECTRO-VOICE, INC. IT PAYS TO REPLACE WITH

BUCHANAN, MICHIGAN g&m ®
Expors: 13 E. 401k §t., -
X (4y (4~
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> Y0U PAYS YOUR MONEY...
4900 TAKES YOUR CHOICE!

@ Sprague Prodncix Ca

= E‘ILH;._RP o TRENGTH] \ - " -:’_
Lo iiTEST:Df""'.:,h 5:\9 JI,‘J_ b

Exagperated? Not by a jugful! So many
clamms are being made Ior tne AVET4AgRe (a-
pacitor these days, you'd almost need a test
department like this to prove whether or not
the manufacturers are telling the truth.
For everyday testing of esseatial capacitor
characteristics in your own service shop, we
cecommend the Sprague Tei-Ohmike Ana-
lyser. Measures capacitances from .00001 to
2000 mid., electrolytic power factor to 50%,
and electrolytic leakage under rated vo'tage
from built-in power supp y. Checks insula-
tion resistance of ceramic, papec and mica
capacitors. Measures resistors trom 2.3 ohms
to 25 megohms. Also is a 0-15-150-750 vout
and 0-1.5-15-75 ma. vo.t-milliammeter.
Write for catalog M-414 today.

Sprague Tel-Ohmike analyzer for fast, easy
testing of all essential capacitor and resistor
characteristics.

82

Sprague Capacitors for dependable service
in any application.

SPRAGUE

SPRAGUE PRODUCTS CO., North Adams, Mass.

Distributors’ Division of the Sprague Electric Co.

Larg2 r.prints of this Cartoon, suitable for framung. available. Send 10¢ to cover mailing amil handimg coot.
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Forcign News
the roof of the erypt (Fig. 1). The 8%
sezondaries contain no wire at all! They
ave formed by copper bands, 4 inches
wide and protected by wood casings,
fitted around selected blocks of :eats.
Each secondary feeds a short-horn
loudspeaker with an 8-ohm speech coil,
the speaker pointing toward the floor,
The fluctuating currents fed into the
primary coils by the amplifier induce
corresponding currents of adequate
magnitude in the secondaries formed by
the copper bands, and these feed the
loudspeakers. The whole system is so
designed that the maximum possible
coupling is obtained between primaries
and secondaries,

Between the primary coils and the
secondary copper bands is the roof of
the crypt and the floor of the cathedral
itself. This is a mass of stone, rubble,
brick and marble with an average
thickness of 7 feet. There is also about
a foot of air space between the floor
and the copper bands. Hence the total
separation of primary and secondary
systems is approximately 8 feet—a fine
practical demonstration of the efficiency
of weil-designed magnetic coupling.

The microphones are installed at the
pulpit, the lectern, and the other key
points. On the floor of the cathedral
there is a control desk at which an op-
erator sits throughout a service. He has
before him a plan of the building. on
which pilot lights indicate the micro-
phones in circuit at any instant; he is
thus able to ensure that every part of
the service is properly handied by the
“.ound-reinforcement system,” as it is
called by its originators, the Pam-
phonic Co. The installation is working
well and proving most satisfactory—
no small achievement.

A new "zoom" lens

Those who watched on their TV
screens the final mateh in this year's
competition for the Football As:ocia-
tion Cup saw a new and surprising
feat. At exciting moments they had the
imprcssion that the camera was moved
forward right on to the field, giving
closeups of one small area, of a few
players, and of the ball. around which
activity was centered. The camera, of
course, really stayed put in the com-
mentator’s box and didn't move an

| inch. The effect of movement vight out

among the players was produced by
means of a new type of ‘“zoom” lens.
Fig. 2 shows diagrammatically the
makeup of the lens. The portions A and

FROM 0BJECT—> %/] L, o SCREEN OF
A B C 0O

Fig. 2—Lens arrangement inthe new “Zoomer.”
D are fixed, hut B and C can he moved
by votating the outer casing of the lens.
When this is done, the focus of the final
image on the TV camera screen remains
unaltered. but the focal length of the
combination. can be changed. With
lenses now in use the area covered by a
portion of the image on the screen can
be steadily increased until it is four
times its original size.

RADIO.ELECTRONICS for
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McGEE'S WAREHOUSE CLEANUP SALE! AUTOMATIC RECORD CHANGERS $9.95up

CAPEHART TWO POST 59,95 . g]2,gﬁ - 519.95 12 INCH COAXIAL

RECORD CHANGER P. M. SPEAKER
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Radie-Elcctronic Circuits

TELEVISION KITS
[{ @1 AND INSTRUMENTS

; ﬁ-”.‘l_liﬂ"""'f'"f”’/”’/’/l/ﬁﬂ 4

in 1 Day!

GIANT
180 Sq. In.
PICTURE I
Has 16" '
PICTURE
TUBE

MODEL WI5SRS TV KIT

(All - Glass Picture Tube, giving ® NEw Low PR'CES!

bright, clear, steady picture.) .
e KIT COMES SEMI-WIRED and SAYE UP TO V2 on the cost of equiva- l

ALIGNED. lent picture-size sets. For NEW LOW
Can be completed in one day! PRICES, see your Transvision Outlet
o SAVE by installing the set yourself. listed below.

Eliminate the Variables in Television Installation with '
the Transvision FIELD STRENGTH METER

Improves Installations! ! Saves ' the Work! !

Has numerous features and advantages, including—(1) Measures actual picture signal strength
... (2) Permits actual picture signal measurements without the use of 2 complete television set.

(3} Antenna orientation can be done exactly

. . (4) Measures losses or gain of various |
antennz and lead.in combinations . . . (3)
Useful for checking receiver re.radiation (local
oscillator) . . . (6) 12 CHANNEL SELECTOR |
... (7) Amplitudes of interfering signals can
be checked . . . (8) Weighs only 5 Ibs. . . .
(9) Individually colibrated . . . (10} Housed
in attractive metal carrying case . .. (11) Initial
cost of this unit is covered after only 3 or 4
installations . . . (12) Operates on 110V, 60

Cycles, AC.
NEW LOW PRICE
Model FSM-1, complete with tubes Net $79.50

TRANSVISION ALL-CHANNEL
TELEVISION BOOSTER
CONTINUOUS TUNING

SERVICE-DEALERS ...

Be the TV Parts Jobber

and Service Center in your community!
e Beat competition at a profit.
® Stop being undersold—by anybody!

Here's o real opportunity to MAKE MONEY in
Television. 1 you can qualify, you can become the
Transvision Television Center in your community—
andBUY TY and RADIO PARTS AT JOBBER PRICES.
Practically no investment reQuired. This offer is open
only to service-dealers in territories where we do
not have an authorized distributor.
Contoct Tronsvision Outlets listed_below. or write
to New Rcchelle, for details on Tronsvision's "'TV X I
Center Plan.,” DO IT TODAY! Model Bal. ... iieriaaniinnans List $32.50

i i i : subject to change
TRANSYISION, INC.. Dept. RE,NEWROCHELLE.N.Y. &1, Tanssislon Prics e I it sales, 1 o

( For FREE 20-page TV BOOKLET and CATALOG SHEETS. SEE YOUR TKANSYISION OUTLET! \

CALIF: 8572 Santa Monica Blvd., Hollywood 75 Church St., New York City
3471 Colifornia St., San Francisco. 406 Centrol Park Ave., Yonkers
DEL: 4 East I5th St., Wilmington 822 No. Solina St.. Syrocuse
ILL: 1002 So. Michigan Ave., Chicago OHIO: Fourth & Plym Sts., Cincinnati
MD: 1912 No. Charles S$t., Baltimore ggo‘ll\/hls.l:;? Q;ekv(e:le\gé?:r:bus
MASS: 1306 Boylston St.. Beston N “ oo 5
N. J.: 801 Broad St.. Newark PENNA: 235 No. Broad St. Philadelphio
;- o 620 Gront St., Pittsburgh
N. Y. 1425 Boscobel Ave., The Bronx TEXAS: c st. D
485 Coney lslond Ave., Brooklyn XAS: 700 'omrnerce t., Dallas
167-01 Hillside Ave., Jamaica CANADA: Hamilton, Ont.
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. QUARTZ CRYSTAL TEST UNIT

Quartz crystals — particularly those
cut for the higher frequencies—become
sluggish in performance and even un-
serviceable when allowed to remain un-
used for long periods of time. A simple
test circuit, described in Electronic En-
gineering (England), can be used for
periodically exciting unused crystals
and for making qualitative measure-
ments on them.

I51} APPROX

/

SI0K - -
la-
T

& 0-500pA
=
451K

| 1K
—
|| A-B- 05 1
el 2 sy
KTAL SOCHET 6.3v

There being no circuits to tune, the
device checks crystals regardless of fre-
quency. A three-prong crystal socket
and an octal tube socket are wired to
take most of the available crystal hold-
ers. Operating voltages may be taken
from any convenient source.

The cireuit is a cathode-feedback
oscillator with a 500-ua meter in its
plate circuit. The supply voltage and
the meter shunt are varied until the
meter reads appreximately 450 wua.
Plug in a crystal. If it is good, the cur-
rent will drop to about 250 pa, de-
pending on the activity of the crystal.
A bad crystal will cause the meter first
to kick and then to return to the orig-
inal standing current.

Crystals will not go sour if given a
short workout in this device once every
four months or so.

6-METER TRANSMITTER

Australian amateurs are very active
on 6 meters. Some VK’s have made
WAS on this band, and others are well
on their way to making WAC. The dia-
gram shows a simple 20-watt, 6-meter
phone transmitter similar to the ones
used by many VK’s. It was deseribed
in The Australian Shortwave Hand-
book.

The oscillator is a 6V6-G tri-tet using
an 8.3-mc crystal and tripling in the
plate circuit. This is followed by a
6V6-G doubler which drives the 807
50-mc amplifier. The modulator is «
6N7 driven by a cascade-connected
6SN7-GT working from a carbon micro-
phone. Crystal or aynamic microphones
can be used if a high-gain amplifier is
added ahead of the 6SN7-GT. The 6V6-
G's are operated with low screen volt-
age so the 807 will not be overdriven.
Grid current for the 807 is about 2 ma
for the specified plate voltage.

The oscillator and final amplifier
plate coils and tuning capacitors are
above the chassis, and all others are
below it. The 807 is mounted horizon-
tally so its grid connection is directly
above the doubler plate coil.
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WRITE FOR FLYER OF OTHER BUYS

The driver transformer is designed
to match an 8,000-10,000-ohm plate to
the grlds of a class- B 6N7. The ratio
of primary to one-half secondary
should be about 5 to 1. The modulation
transformer should be able to handle
10 watts in its primary and 20 watts
in its secondary. The plate-to- plate im-
pedance on the primary should be
8,000 ohmm and the secondary shouid
have an impedance of approximately
4,480 ohms. The power supply should
deliver 300 volts at 200 ma or more.

L1 has 8 turns of No. 22 enamel
wire spaced to 1 inch on a 1-inch form.

L2 has 5 turns of No. 22 enamel spaced
to % inch on a l-inch form. L3 has 4
turns of No. 16 wire spaced to % inch

on a %-inch form. L4 is a 3-turn wind- |

ing of No. 14 with a diameter of 1 inch
and spaced to 1 inch. L5 is a 2-turn
link around the cold end of Ld4.

The 807 is likely to “take off"; there- |
fore, a parasitic suppressor conslstmp:
of six turns of No. 18 wire wound

around a 47-ohm, 2-watt resistor was
inserted in the grid lead close to the
socket. The 100-ohm, 2-watt resistor in
the screen circuit also helps to stabil-
ize the final amplifier.
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al. 3 50MC
- L4
L5
— ¥
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This 6-meter transmitter puts out 20 wotts.
SEPTEMBER, 1949

It is very populor among Australian amateurs,
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Immense 151 square-inch
screen on new 16” metal-glasa
tube ¢lear, steady, bright
piclures Synchronized
sound and picture that a child
can tune in perfectly ..
Long Distance FM Circuft ..
Big 12" Electro.Dynamic
Panasonic Speaker __ Avail:
able 1n beautiful consoles =r
In complete chassis {not a
kil). Buy direcr at Low Far.
tory Prices. with Low Down
Payment and Long Easy
Te.ms . . and on 30 Days
Trial' Send for 32-page, ¢
I tolor catalog today
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3-Speed Phnnngmph
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TWIN-TRAX

RECORDER

Before you buy any tape recorder, we invite you 1o send
for our literature and study the specifications and per-
formance ratings of the Twin-Trax Recorder. You will
find it hard 1o believe that so much volue can be sold
ot sa fow o price. But you will learn why “Twin-Trax™
has become the “buy-word'* omong broodeast stations,
tecording studios, schools, and oll tritical music lavers
who hove finolly fcund in Twin-Trox the pertect recorder
o) the price they con offord fo poy.

The 10-tube omplifier—with individugl bass and treble
equolizotion, seperate record ond playback omplifiers,
distartion-free supersonic bias oscillalor ond erase ompli-
fier—sepresents the finest electronic circuits ever designed
for mognetic recording. The ultra-modern precision-built
chassis is o genuine, exclusive ““Twin-Trax™ mechonism,
product of the originator ond leader in two-channel re-
cording—not to be tonfused with inferior "look-alike ™"
chassis offeced by imitatars.

A-HOUR FLAT

Our free literature fells the complete story, fumishing
technicat information no other fape recorder manufac-
turer dores 1o offer. Write foday.

TWIN-TRAX DIVISION treseman

TASLE MODIL

Ampririer Corp. oF AMERICA

398-10 Broadway New York 13, N. Y.

Discover URANIUM!!!

Win HUGE 1.8. GOV'T. CASII AWARDS! )
Locate Radioactive Ores with g

The "SNIFFER" -

a Revolutionary Geiger-Miilier e
counier

354.50

COMPLETE!

A precision Uranium Detector made by a teading manufacturer of
high catibre radiation detection and measuring equipment for the
United States Government and its nationat atemic taboratories.
Weighs obout 2 Ibs. . . . Extremely sensitive, yet rugged . . .
Very loud signals . . . operotes an easily available & reploceable
flochlight batieries . . . anyone can operaie it ... widely used
by geolagists, large mining companies and amateur prospectors,

MAIL ORDERS PROMPTLY FILLED FROM STOCK

@ < The RADIAC Co.
Q

489 Fifth Avenue New York City, N. Y.
(Tel. Mu 7-7833)

New Devices

CONTINUOUS TAPE  fom 100 Kilocic es w2 200 megocycies
Amplifier Corp. of America e
New Yprk. N. Y. : - 5

ol v

nual repetition

PERSONAL RADIO

Air King Products Co., Inc.
Brooklyn, N. Y.

1T4 and 354,

te messages from 4 seconds fo 10
nutes, aperates cn the same Prin
t utilizes o storage system with

u
m which sets

Release

the

SINGLE HEADSET

Telex, inc.
Minneapolis, Minn.

ANTENNA ROTATOR
Radiert Corp.
Clevelond, Ohio

gy

WIDEBAND AMPLIFIER
Spencer-Kennedy Laboratories
Cambridge, Mass.

RADIO-ELECTRONICS for
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61| Question Box-

PERMEABILITY TUNER

P2 1 hace « battery-porwcred receiver
E ' ' asing o I1R3 converter with conven-
e o tional capacitor tuning {n the antenna

and oscillator civenits, 1 would like to
AT UNIT

rewive the coneerter circuit to use per-
meability-tuned antenne and oscillator
tincrs, Please print « dicgram showing
how this can be done.—1W.AM., Pana,

HAMS! SERVICEMEN! EXPERIMENTERS! POWER TRANSFORMERS, {115 V. 40 Cye.) 1N.
RADIO PARTS KITS
RESISTORS, ASSORTED VALUES

ANTHS | l;:ulmn. Non insulated, LW, o ZW. 100 (o
[}

Tt Maz oV
o0 45 A. New $2.9
T “SI S

AT @ 3N and B2
T e AL amd 63 A. Not knowing what type of tuning
unit you have, we have drawn eircuits
of connections for two popular types of

¥

ol . 9 g .

Noo 2 Cubon, Insulaned W, 1o DWW IINJ rur $1.69. "{':!‘ 'S‘ll.’;le\ AL ARUEHER S UL T
v K 3 2 ar l

No. 3 Wihie wamnd, Enaineled, 5W. 1 S dor e T, a0 M B v A

i |

Na. Wnite Cathomn 1z und 1W. 125 amns o 4 ‘m‘lﬂi N permeability tuners. Since most of the
Aex. 1b tur 98¢, +179. s component values are identical in these
(TR S e S U g (0e e circuits, we suggest vou try both to
CONDENSERS, ASSORTED VOLTAGES E 'i‘"s:-;‘;'r- W Ma oz g VLoec G0 A LS determine which works best in your set.
i : s
No, % ;‘apc'l tabolar, D03 MGl w3 Mnk 1ot fur
1.9
N R o L2 M. Atd. it f $2.19.
\:: R III”. " I'llll‘sllull‘lj.ll\pr:.l llull"SI.lis. SPECIAL TRANSFORMERS IFT TQIf
&l M LML r s ke sl il St Shjelde, oo 69 00033 GRID
~N a2 w01, G $1.39, SO e glsy ta i Z Cno bzl Thod. sild.
T I Mot v g $1.95, G C R — . .
o~ al seelian Tor $1.00. =, l95 o 1000 grids. 1520 Thond, Intistge. Shld New e
ST §1.95. B entndge, etes TOIGE w00 Ly 1 e s, Staneor SBRL 12 WL New
Nu 13 s.\'n Padilers. Ass’t Iypes and sizes. 10 tor ” $ .wlnlnul: [T
' 3 Modulzthon: o I'tha, % o,
S0 0hms, Respunse 3 Cye, Like W §$1.7%
TRANSFORMERS
No o1, tpur, I Unive and sine 3 10 15W. T A SUPER VALUE!
Ny s ':“l-...ll{.-,.s.m' to 1%0 M. Ass'U indue, 10 for A assorment of pover tansformers, andios, vhokes.
$4.45, Lo line, ete. tver 13 Lbas ot gemd nsable +90V
ooy whivh may I-. wonth Illlllh e t
1t the ot er t tou' GET YOI RS Now! 14 K
TUBE SOCKETS, ALL NEW [0 1 X = PADDER INDUCTOR
Nee In Tube Swckets. Al isbes, 25 Ane'L 89 BC.604 F.M. TRANSMITTER - T TOIf
TERMINAL STRIPS WOW u||1|-ul wr tane Lation. Good roneition. :’E GRID
wl . s vitmobnn, Shpg W P ———|GAM';[D
N 17 Asenied styles sud slzes. S0 e 89 Nomon. 0 1o BN e . $6.95. 3 L
4 I -
HARDWARE ASSORTMENTS ALUMINUM RELAY RACK PANELS :g 1 | AN

4 -
No 1 m \ ALl o n : 1 owide 10 nllnl\hul shantadand nnqunL § s 001 J_ |
Na ~ o g ks, 2 E spes. d 1hs 3 S . o 000.

‘ ..2.« 1 lugs szos and type M. 1ol 15 ganige— 0500 bizh. 69¢. L 50033 000. I 3

I gauge =01 hith Bt $1.19, _-

1
|
i 1 A+
Na 10 & Nats, Washers, et L, tn §1.29. I pange— L 02y 12957 Nikh, kach $1.59. |
Noo ‘;Sl,ln Hiveta, AR stzes and Dpes, 3 L, 101 £3M[G
.29, 1
TUNING UNITS L LAVC | EiIOK
INSULATORS, CERAMIC Uk, 2ea mo Ke. $1.79. 1 -
|

T 10, 10 Me,— Me.—$1.98.
Nzl Studs, Spucers, Feed-thiesugh, ete, 50 for $1.79, Shpg. WL Appien, 17 Lhs, EXUress only. (lass cages) IBK '25 +9ov

| S
VIBRATOR TRANSFORMERS—é VOLT NEON BULBS _)1_
Motonka Madel, 6 ® ¥, 4 New 75¢. G.E Tivpe NE 3% 1, W, Auto bavonet bhase. 10 fum
Zeuith VLT, 60 Ma, o — 75¢, $1.75.
Al R T Tl K T INDUCTORS FOR COLOR ORGAN
Zenith =wa. 150 VoesE, on Ma, Uneased  69¢, TUBE SOCKET AND SHIELD ASSEMBLY

P 1 am ploming to constract the
FILTER CHOKES u" Izl|lltlllllllliilllllt‘, tlack PPlenolie sockel, New, Lach - colur argan r[(’¢(‘)lhl‘(’ in the Q“(\“”"

Do.s of the October, 1943, issuce, Please
R e LA print a drawing showing the constrie-
e Tigeles Type umknosn Fil -1 Vel plates 47 v tion of the tunable inductors L1 ond

_89¢. New i for § o -
Ma.- 81,15 L2—G.SIB., MeKeesport, Pa.

Zrevith =
Zemith
S ot

"
'-r anear =

B DI Dl 5 ANTENNA ROTATING ASSEMBLY
BRI 12 Reversible Mot and Geat s Maznet | A. The drawing shows how the coils
FILTER CONDENSERS “Jute : o 3.0 o SR, WL A DD g 0
. it 2L N Vg, N Wil T may be constructed. The form i= a
w0 e i . 1. ter e, cardboard or thin plastic tube approxi-
Cb et MEL GV I FABRIC LOOM matulv 1 inch inside diameter with

Aeposan 2 M. M\ll VoL, Rownd.

\[u.u_u- — MId. . Rtoungd, 2 tor §1.00.
I 0 4 @ VoD Round, 2 for 98¢,

'--»I.nr 200 \llnl Round 2 tor

end pieces made from wood or other
nonmetallic material. The core may be

Weathet prant Ldeal 1or sleeting on
lead In~. thr sk hsht anud .unuml

L2oand 37, Shedfy sieed

N o U v =818, made from lengths of soft ivon wire if
¥ MAL VDG o, 5o $1.00. W I 11 BETTER THAN EVER BEFORE ! ! ! _a powdered-iron core ix not available.
LA BN LI LU T Select a cardboard tube having an out-
FILAMENT TRANSFORMERS, {115 V. 40 Cye.) OUR ELECTRONIC PACKAGE!!!
ST 21— RME Ing, opn V. 75 VLT @ AL Clinek Tull ol new U ddifterenm pans atud asseh Ilc-s
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UNITED SURPLUS MATERIALS

314 S. Halsted St. Chicago 6, 1.
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TELEVISION
sin‘\rlﬂllﬂ at a

R.S.E. 3 inch
TELEVISION SCOPE

Features:
WIDE BAND VER-

FLAT TO 750kc
DOWN 3db
AT Tmc
VOLTAGE GAIN
OF 20 AT 5mc

The R.S.E, AR-3 Scope has been built by
Armstrong to aur rigid specificotions. It's a
complete unit that embodies standard hori-
zontal amplifier and sweep circuits with
normal sensitivity,

The case is 8" high x 5° wide x 147 long,
attractively finished in "hammered” opal
escent blue enamel. Operates on

standard 110 volts — 60 cycles PRICE
—40 wotts, Tubes 3BPI—6ACT s 95
—65)7 —6X5—5Y3—BB4_ in 49_
structions included. Complete
specifications upon request. Satis-
faction eor your moeney back.

AR-3

F.O.B.
DETROIT

PUSHBACK

BELOW MILL PRICES!
2,000,000 feet—tinned copper—all
Ist. class, double cotton serve, waxed
finish. Available 1,000 foot rolls.

22 gauge (6 colors)  $3.98 roll
20 gauge (6 colors) 4.98 roll
18 gauge (brown only) 6.49 roll

OZ4’s
(No Limit)

Fresh RK and RCA.
Standard commercial
grade, not JAN's.

BUY 12 C
get | free 8

EACH

ORDER INSTRUCTIONS

Minimum order—3$2.00, 25%, de-
posit with order required for all
C.0.D. shipments. Be sure to include
sufficient postage—encess will be
refunded. Orders received without
pastage will be ;h-ppod
eapress collect. All prices

Demand This
Seol of Quolity

F.Q.B, Detroit.

.KHVIU SUPPLY &

ENGINEERING €O., Inc.

85 SELDEN AVE. DETROIT 1, MICH,

SEPTEMBER 1949

Question Box

side diameter which will permit a slid-
ing fit inside the coil form. Cut picces
of soft iron wire to the length of the
form and dip in insulating varnish.
When dry, pack the wires into the
smaller tube. Adjust the inductors by
sliding the cores in or out.

RHOMBIC FOR HIGH-BAND TV

@  Therve was u dingram of u rhombic
antcnna  for reeeiving low-band TV
stations in the Question Do of the
May, 1949, issice. Please give dimen-
slons for a similine antenna for the
igh bend —W.AG., Bronz, N, Y,

-

A. Dimensions for a high-band TV

rhombic are shown on the diagram. The

two  390-ohm  terminating resistors
% »

]

I
ra Jso%zw

) / agoézw
I ) ,"

KNOT DRAwN TO SCALE
Y
300

should be mounted in a small water-
proof container and connected across
the end of the antenna nearest the TV
station.

The matching stubs ave designed to
match the antenna to a 300-ohm trans-
mission line. A l4-inch length of 150-
ohm line can be connected between the
lower end of the smaller stub and a
72- or 75-ohm transmission line if your
receiver is designed for a low-impe-
dance line.

COMMERCIAL RADIO
DIAGRAMS

@  Please send we diagrams of the
Atwater Kent wmadel 55C, Majestic
model 30, and RCA  Vietor model
SX551 radio receivers. If you do not
have thewm, please tell wme if and where
I ean obtain them.—L.J.H., Auies, Towa

A. We no longer supply commercial
radio diagrams. Possibly you can find
the diagrams yvou want in Rider's Per-
petial Trowble Shooters Clannal, How-
ard W. Sams’ Photofaet Folders, or Su-
p:eme Publications' Maost-Often-Needed
Radio Diegrains, Single diagrams may
be obtained from John F. Rider.

www americanradiohistorv. com

RADIO AND TELEVISION TUBES

- STANDARD BEST NUMBERS
RCA - KENRAD « SYLVANIA « TUNGSOL - ETC.
ALLNEW...MONEY BACK GUARANTEE!

S0L6GT  §.55
35Z5GT .39
12SQ7GT .49
125K7GT .54
12SA7GT .55
50B5 55
35W4 39
12AT6 49
12BA6 54 |
12BE6 55
25L6GT
25Z6GT
6SQ7GT
6SK7GT
6SA7GT
35A5
50A5
35Y4
14A7
14B6
14Q7
0z4
6X5GT
5Y3GT 44
80 39
6AG5 69
6AKS5 89
6ALS5 69
6J6 69
6K6GT .49
6BG6G  1.59

BUY THEM BY THE HUNDREDS
5% Discount on eorders over $50

54

“BROOKS RADIO DIST. CORP.

80 VESEY ST., DEPT. A, NEW YORK 7. N. V.,
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66l lew Patents—— -
l"-T—ﬁ SPECIALS! | NULL DETECTOR ' FOR FM-AM

UNIVERSAL MOTOR . . . 110V, AC.DC. Patent No. 2,458,310 MODEL 705 A
3 |||’ 6000 ILPM. %~ slnm Mig. 2%%7% ’%' 3‘&' Carl G. Sontheimer, Stamford, Conn.
RiglL. SIpg. W 6 IbS, +..ecoe. & A .
WAl SPE L BB N oh (assigned to Radic Corp. of America) s IGNAL GENERATOR
?. RPM “AVD“:IEI;PTT%':?S' I‘I‘OVAC le‘s Designed cspecially for direction finders. this
1{fu\P’;5?I§\w:‘,“h or ,(sm.h ! ;;mg tor. . |"n‘o detector is also suitable in bridges. The electron-

TU-(7A TUNING UNIT (I . tor replace: ray indicator is sensitive and more rugged than a
nEnl or w4 GnLD MINE fine swiches, jacks.

ter, Mluek cracki se 1J7xut mett-r.‘ . ) . .
U"ifef: l‘ll\‘.ltal ”Lh;nm \\:‘.(: (l'in i o An incoming signal is picked up by a rotatable
'2| Pl'u" _AISSE.“_B Ly i "i“!‘"; L‘"d\'-"l::')'_" loop. The receiver uses a heterodyne oscillator to
-'l.ﬂf““"'ii’e; P Vomblete Witk shade .1.00 provide an audio beat. Headphones are used while
DIAL ‘CORD. . . sting, Hexible Nvlow. 15 ft.i9¢ tuning the signal for maximum. The 68J7 de-
a7 N
QD(I':DI ")GGLES & dhed 1 I LTHA f:ab tector ix biased by potentiometers P1 and P2,
FEED- THRU INSULATOR (IN-tus . . Bh¥. dut which are coarse and fine adjustments. respec-
parcelain 27 010, 4% long. Shpg. w1 1. ea. ?qu, tively.
G dm 5 . -
DM-36D DYNAMOTOR . . . 21V In" 1o
@ Noma. With filter sy sten. t 98° GAF6-G a+
MAST SECTIO M40, Tor W, e .
Khpg. wi. 2 Ios ca.. 38¢; 3 for 1.00 d 5]
1

SCR-511 'rEcu ANUAL n
applyl 15 g Hus. & allags. . 73
FREQU ENCV METER MANUAL TR-1731 O pp. .25
R-89 ARN-5A sCNEmATlc . .25

osur 3 & | DOUBLE MODULATION 30% & 80%
.
i‘ Not one—but two percentages An Exteptional
of modulation odd greater  Value for only

T-32 DESK MIKE L. . BIRANG NEW. Sy, checking performance to your

wi. G Ihs . . 295 service  tests. All  exclusive $

T-44A MIKE Tin-magnet wvpe. Shps. wi. = o B

2 e, BRAND Nkw ] feature in this low price pre- t:omplu-

shoe. $
103 4

cision generator. Fully de-
pendable. Excellent for FM alignments.
* Range from 95 ke, to 100 me. « Fundamental

frequencies in 5 bands, continuously variable
I e Accurate to 2% for broadecast bands—3%

T-30 THROAT MIKES .. BRAND NE
wi. 1 1. va., 3%¢: 6 for 1.06
RS5-83 CARSBON MIKE . 1 N C nith
cord. presi-to-alk swileh & Dlug. 1%~ 980
0.1, Dakelite case. Shpg, wt. 10

BACK AGAIN . . . BY POPULAR DEMAND!!!

for h.f. bands Plunofory drlve condenser
with accurate double and + dicator « §
step ladder attenuator controls volfuqes from
0 to meximum + Covers all new FM bonds—
useful signals can be obtained as high as ISO
me. * Negligible leakage due to

shielding « Complete, ready for the shep. Jusf
plug in any standard 110 V., 60 Cycle A.C. line
and go to work ¢« Grey hammertone cose—

l portable, only 11 Ibs.

| Write for Catalogue IM
The detector is direct-coupled to one section of
the indicator tube. The other ix not used: there-
fore its control element is connected to B-plus H.“’In n‘“ PnuuucTs ﬂn"I' Iuc‘
through a resistor which drops the voltage just e T
enourh to close its corresponding shudow. | T 157 West 25th 5 ¢ Mew Yerk 1, M. ¥,
When u strong signal is received, the detector |
Ip is maximum and E, is low. Therefore, the

o2

LEOTONE'S .A‘unao RADIO PARTS KIT" 1;-hmlnw (.)n‘ the controlled section nfl the indicator
o ¥ou RADIOMEN who want the mest for Yom is nearly 90 degrecs. As the loup is rotated for
money, 17 LIS, of the BIGE T & BEST usmrlmtnl minimuny signal. the shadow is reduced. At null
e

the shadow is practically zero.

4 K
KER ACC l.s-ﬂkn-.. SERS, ETC.

A
BT AL these ohog st 21 The) & much 2,98 ENH A
'l't"r:l"uA BLADE ANTENNA for SCR-522. Shpg. wi. OSCILLATOR-DOUBLER
POWER 'RHEOSTATS . . . New, standard brnnsdss. Patent No. 2-459-262

JON1 . 856 S-S0, Sy T olm . -25 Alan P. Buffington, Philadelphia, Pa. T A L LAT’ ON
| HADIO' HARDWARE TREASURE . A FULL {assigned to Philco Corp.)

POUNID ot Serews. Nuts, Washers. Lugs. etc.. In
LI HIN

HANDY & B ED LD 49 The local oscillator of an FM receiver usually
MET! \l.1 AN, Shedt, nt. 2 ln . c operites at a frequency near 100 mc. It is diffi.
110V. AC ENDUCTION MOTORS . . . Sell-staiting.

e -u m\l Fract. 14 23,7 0.1, 27 deep. Shpg. wi. cuh [ (Iesu!n'an 'usclllnl(lr which iz stahle u.nd
unifurm at this high frequency over the cntire

.25
AU"’ SUPPRESSORS . T'niversal eibow t5pe for range. It is preferable to add a doubler so that
cither FIgs or THa itimcor. e, 8¢ IS far .. 100 : = N :
F 23 HEADPMONES . Vi eord & 1PLAS5 1029 the oscillator stage can be designed far frequencies
mmﬂwﬁmm

s \A PRACTICAL BOOK

A " near 30 me. | RN
b REP{JESEO#;OFOE%%IS:E:KKEI',}SS,:'“T“ } This system has not been widely used in broad- THAT SHows You
SPEAKER RE YBIG kit 9§ caxl FM  receivers, but local oscillator-doubler
10 suvings & o asstd. WK, cireuits are often used in mubile uw.h.f. superhets
e AT, B G e e et to obtuin better stability and uniformity over the STEP BY STEP
Inbe speukel ent. With li.tructions. Shhg. wi. tuning range.
$ I -49 Iu the schematic shown here, tank cirenit O

SPEAKEH CONE KIT A LEOTONE SPECIAL- Proper antenna installation can do as much for a

TY SINCE 10271 Handy ussortment of 47 to tunes the uacillatoe. 1t iz eoupled to the grid-plate television receiver as @ special booster. And un-
|. lupl ‘ls“umn'e":riulhmll |A fulenl- edue uuumvl&:] less you get the sngnal into your set, even the
) JURM LU, bl \J

most expensive receiver will funcflnn poorly.
TELEVISION ANTENNA INSTALLATION covers
every phase of installing @ TV antenna showing
how to get the most out of every installation.
Every step is clearly and simply uplomed The
approach is complefely practical. Nothing is left
to your imaginaticn, and NO PREVIOUS EX-
PERIENCE NEEDED.

nel 2,
SP CIAL BARGAIN OFFER BOTN 3 95
"REPAIR & CONE™ KITS FUOR ONLY -
A'I.NICD MAGNETS-—New "' l\l h]ll\lh\T\l. KIT"
10 assul. powerful Bar, Block., U7, Circular ete,

\I| . wi. 2 Ibx. 1.
UBE MFLIFI[R FOUNDATION . leal Tor
ull\ smull electy mit. Black crackle cabinet &
Ilmnl trans., v iden~e1s, re
3

kets. AT A g
Vs A REAL m\ b el C OVER (00 PAGES $1.50
M. Order $2.00-209, deposit rrqmred on COD's

Plcase ad- |u!l|=u-nt postage. Excess refunded.
GET ON OVR MAILING LIST
ALWAYS SOMETHING NEW

MORE THAN 100 SLLUSTRATIONS

TRy AP CaKERs on ALt i Consolidated Publications, :
3! 1 55 East Washington Streef, |
7 : Chicago, Wlinois 1
Sa— \ )
'E;gg conl of trinde A. Tank ) tunes the donbler stuge, [ ];"“m“' m I GG e i
RAD'O Co | trinde B. The two 'lum'ng_ ‘upuo'ilm-s may  be : 0 Send €. o LD Nalde T.%.A0) m.m 1 :
« | panged us maual for single-dial tuning, _;\ and B N ~\,!I -:-m"lll ".'.'.m,”,' I : 2 |
. CONES AND FIELD COILS nm)‘*hlm_;;;-pamte triodes o a double triode such : I l:};:‘ o vomid :
as e (e,
65.67 DEY STREET. MEW YO An important part of the invention is the feed- ' .\::Ic. '
ORTH 2.0284.5 buck connection betwezn stages. The cold terminals : r{"r e Vit Nou) .
ET OF of the oscillator coils and the doubler cuil are tied | Ntlulll‘... . R =
togetber 1t a lue. The soldered point iz abort s e Y= P pemponp i |

RADIO.ELECTRONICS for

wwWw americanradiohistorv. com
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The big
book that
shows

i on

SERVICING
PROFITS!

Price
onl

PRACTICAL *

TELEVISION SERVICING

By J. R. Johnson and J. H. Newitt
375 pages, & x 9, over 230 illustrations

Get where the hig sersicing money is—in television!

Now is the time to prepare for this fust-growlng business

and faster thut You may

and lhere Is the hook that makes the Iraining far easler
have thought pessthle! PRAC-

TICAL TELEVISION SERVICING Is a complete. down-
lto-eatth gnlde that tells you step by step just what to

do. what mistakes to a
ment 10 use

Id. what lools, parts. and eqQuip-
In short. how to handle every plizse of fele

viglon receiver servieing promplly and efficlentty.

COMPONENTS — CONSTRUCTION

OPERATION — TROUBLESHOOTING
SERVICING

PRACTICAL TELEVISION SERVICING Iso't a hook
of mere theory sy mathematles. It §
it

4 practiesl. how-to

handbook by 1we well-known engineer-authors who
nally owned and operated 4 TV sercice shop. Uesldes
ming television differs from radio. they explain

TV trovmleshootlog and service provedate from installa

(lons to synchronlzing
of antermus to remesd
of aetwal TV service j
troubles and 1heiv eurc

ndts: from ereerbng and orfentation
18 image distortion. Case histories
s plus deseriptions of commen TV
make the hook ddoubly heluful aml

#as¥ 10 vnderstand.

MONEY SAVING

MAKES TV
SERYICE EASY
PYICE k. TIPS ON . . .
Here are the subiects — testing  for intermittent
covered : heéaklIng coils or transtiormers
I. Television is Here —improving picture linear-
2. Fundamentals of the ity—guying masts—aetling

a signal aver a mountain—
checking video respanse with

Television System
. Radio-frequency,

w

Intermediate-tre. A sqUare wave—using mlca
Quenty and Deteclor capacitors to renlace other
Sections types—chaosing commponents
- Video Amptifiers —wiring techniques . . . and
. Cathode Ray Tubes scores of other practical
. Synthronizing and hroblems.

4
5
6.

Sweep Clreurts
‘71. Power Supplies an exceilent texi for
9

. Antennas and Wave il slindent wnd praetielng

Prouagation televishon erviceman.
. Television Receiver JOURNAL OF THE

Instaltation FRANKLIN INSTITUTIE
t0. Test Equipment &

and Alignment Ihe sectlon on TV re-
tl. Wiring and Repair viver | lution 1%

Techniques well warih 1l bilee af the
12. Common Troubles in | hock LB ELEC.

Television Reteivers TRONICS

13. Troubleshooting

14. Servicing Hints and
Case Histories

15. Color Television

A, Intermediate Fre-
quencies of Stand
ard Reeeivers

5-DAY
MONEY-BACK

B. Receiver Layout
Diagrams GUARANTEE

C. Glossary
TS S i i i e e
i
; Dept. RE-99. MURRAY HILL BOOKS. Ine. :
1 232 Madison Ave.. New York 16 N. Y. ]
1 O Enclosed fiml &1 ($4.50 ble U5 A1 for a copy |
Vol PRACTICAL TELEVISHIN SERY ICING or el 4
o 1. far this snwon | A [ €. (No
1 forelgn oD, ¢ it b uh- 1
t sfuctory. it is letstood I may return 1t In luyas 1
€ und you wlll retund my ¥ i
] i
T 1
' Name . E il
[} |
I ]
1 Address i 4 ]
] 1
: Cily & Zone . . State :

SEPTEMBER

1949

New Patents

inch from the chassis and is yuite critical because
of the inductance of the lug at these frequencies.

35
3.0
2.5 b
OUTPUT(VOLTS) 5.0
1.5
10 2
.5
— e ¥
80 90 00
FREQ INMC

By way of comparison, eurve b shows the out-
put ohtained from this cirenit. Curve u is the out-
put from conventional oscillutor-doublers.

DOUBLE LIMIT BRIDGE

Patent No. 2,468,625

Lawrence R. Goetz, Indianapelis, Ind.

{Assigned to P. R. Mallory & Co., Inc.]
Limit bridges are used in manufacturing plants
and electronic industries to check resistors. Two
measurements are generally made. One indicates
whether a resistor is below its upper limit. The
other checks whether it is above its lower limit.

AAA

Wy VWA~
GALY GALY
i 3
1; < ::
4 :.x
>
R s N

A recently developed douhle hridge saves time
by allowing both limits to be checked at the sume
time by using two galvanometers and two bridges.
connected as shown. The unknown resistor X is
common to both bridges. Variabhle elements R and
S are adjusted to the required limits. for example

5% and 5’;. respectively. Each meter is cali-
brated in terms of REJECT and ACCEPT. 1f both
indicate ACCEPT, the resistor is within its imis.

TUNING INDICATOR

Potent No. 2,468,197
Jorrett L. Hothaway, Manhassett,
and Ralph C. Kennedy, Orangeburg, N. Y.
(Assigned to Radia Corp. of America)
A neon or other gas-filled lamp mukes a good
indicator for transmitter tuning. It 3aves space
and is less expensive than a meler.

There nre two main mdjustments to be made on
the finul stage of a transmitter. The first iz te
align the preceding stages so that maximum
power is delivered 10 the final grid. The second
is 1o resonate the final plate. Both c¢an he done
with the :itid of 1 neon lamp N connecied as shown.

When the prid receives maximum r.f.. its bias
is greatest. Therefore. the sereen current is low
this is indicated by a minimum xlow of the lam;
When the final tank T is resonated, maximum r.f,
appears on the plate. Since the lamyp is coupled ta
the plate by a eapacitor. it glows brightest with
corvect tank tuning.

In practice the preceding stages are first ad-
justed (by noting minimum xlow). Then the final
tank is tuned hy watching for maximum bril-
tiance.

www.americanradiohistorv.com
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m PRESENTS

OUTSTANDING PRECISION

K

MODEL 221-
yTYM KIT
4 this Hig

Precision Vel
Tube
15 qher:

meter. ¥
ent rlaane: ‘“EA(”
W p
Jm!- 1a/100/500
100 solts, Ohm-
qet range; .
:;ﬁnl 1o | megohm
Zero Cemer for
TV diseriminsior
alignment. Big
41" meter cannol
purti out. Double
4 triode halul{]r:-‘.:m anle e
G L] EL ure 18 A B :
:::-‘r‘!‘:;:‘mnnt& llﬁlsl..ﬂ;\r_ﬂx k- »1!( sz] 9
eele SELETORY - WIRED VIVM
Model 221, Same. but comp L
cglibrated, and te-te

You Build 'Em In One Evening—
THEY LAST A LIFETIME!

5” SCOPE KIT

Model
preclzion
AM & TV

Aectn
wills per
Worizonial sweep  cliculn
ao ceeles. Fre

quend response  of  ho
zoatal and vertical amps
from 5l 000t ¢y
les. viraph C
A no1i

400-K. [L.ahaoratory
fcobe. for FM
seivieing. De
nsltlvity: 65

proofl  punel
Nlge: 8%" x
X 13" . 3-color ¢
FACTORY-BUILT OSCILLOSCOPE
Model 400. Fully wired, as tested . $69,95

MULTI-SIGNAL
TRACER KIT

Model 145.K.

JITS

High- g

prohe

hex an I
impliter. 3-culor etehed pancl

FACTDRY BUILT AND TESTED

Model 145. Reuady 10 obetate $28.95
. SIGNAL
GENERATOR KIT
Model 320-K. For seiclee
Iat ] use in KM
AN [
I i ker flenliencles.
L}
-
‘ - H at
L] Ml i me. cnlpltl o
p le v It for n
[ )
Ll il
FACTORY WIRED AND ALIGNED
Model 320. Keady to us $29.95

SEE THESE INSTRUMENTS AT
LOCAL JOBBER

[ (] n
1 1
L K ki ¥
Nolhing mo buy. An; id
write for eatalog. .‘

ELECTRONIC INSTRUMENT C0.. INC.

276 NEWPORT STREET
BROOKLYN 12, N. Y,
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Smart Servicemen Say:

CASH IN NOW!

on SENCO’'S

LOW-LOW PRICES

To Make Big Profits in the
Busy Service Seaizn

UBES

YOU'RE SURE TO NEED
PRICED EXTRA LOW!

IMMEBIATE DELIVERY!
INDIVIDUALLY CARTONED!
GUARANTEED ! ]

Special Discount | lll DUCT G from onih tube
when orderizge ! " axenrtad Lohes,
h rnmm €5L7GT 606
LI G-N GT  GFHG
57AS .1G1 6L5G
s 4G T 607G
vy 6X56 T BSV7
X9 |iraWzeT 417G
g 12AU6 ThT
19¢_each 17 7CE
247 76T 7FF
X2 12K7GT ar
GEA 6T 1:BD6
G Y
Lif6
254C5
50Ck

6AC7 1852
nA K
11726GT

e

A9 eachl
1B3IGY /8016

6837
GSKIGT

G.l. RECORD CHANGER

IR T T 121t Compete or oay
wik

1 hanges b3
Pl dtilem gt

arel
¥ €
pryslal vartrhidee ui

11

ENTER SENCO'S CONTEST
MY FUNNIEST EXPERIENCE"
IN THE RADIO SERVICE BUSINESS

Win Cash & l\lh-r \ Ligalile D'ouzes Nuthng 1
Huy Ane = Eintirr 1 Moaslly 132
Wos pasy me o limginge I of fup Lellln
ather seivi P
i'me ir [ tilraalh I 1t Vidkss 1
Ly and Vil Wil o VIRREY <inlds pules
Minimum Order $2.050: Send 257 depit o
all COD, <bopments, Tuelude suflicient et

ape excess witl he refimlell. Qrders with
postage w L <hippud express colloet
pvizex B O It New York City,

Al

WRITE FCR FREE '"SENCO SPECIALS OF THE
MONTIH 8 LLETIN® ICLUDES ALL EX
CITING DATA asouT OUR NEW CONTEST

Dept. M, 73 West Broadway
¥ New York 7. N. Y. Tel. BEeckman 3:6498

Try This One

SIMPLE DIAL CORD TOOL
One of the most handy tools [ have
ever used for stringing dial cords is
a simple hook and eye bent from a
picece of No. 16 wire about six inches
long, Drawing A shows its construc-

“« 7
BEND SMALL HOOK '

)
Neth SOLID WIRE
ABOUT 6 LONG

r
END ANGLE
< 7
BEND SWALL EVE HooK o f CORD
[ %

tion. B shows how the dial cord can
be threaded through the ceye aml car-
ried wherever you want it without the
danger of its droppine into some hard-
to-get-at place. Drawing C shows how
the hook can be used to retrieve the

| ¢cord from a tight spot.

ARTHUR TRAUFFER,
Corncil Bluffs, Iowa

SAVING PLATE BYPASS
CAPACITORS

Most manufacturers return the pow-
er amplifier plate bypass capacitor to
the cathode or to ground. This praetice
puts high audio voltages aeross the ca-
pacitor and makes it necessary to use
high-voltage units. Most manufacturers
use Goo-volt capacitors in this applica-
tion. Bven these hreak down and cause
serious damage to the set.

Try lifting the lower end of the ca-
puacitor off the cathode or ground and
eonnecting it between the plate and
sereen grid. The voltage across the ca-
pacitor will he much lower and it is less
likely to break down.

C, W. BLATCHLEY
Fast Frechold, N. J.

HANDY CONNECTORS

Many multicontact sockets and fe-
male connectors in surplus equipment
make good selectors for capacitor and
re=istor decade boxes. In most cases,
vou will be able to find connectors which
will take pin tips, phone tips, or small
banana plugs.
0. C. VIDDEN,
Fertile, Minn.

ATTENTION Amateurs-
Experimentcrs-Inventors

Cut your cost on radio supplies and equipment
in halt. Clip coupen today,

Hundreds of “harvd la get” war surplos
-t it with thee e in stmndared hrana
capuipmtent— b at e ~ivin 1o yoa, Lea

e Know yoaur pontionlare regoicciments. 1M

MEDINTE DELIVERY

PLEASE PUYT MY NAME ON YOUR MAILING
LIST FOR SPECIAL BULLETINS.

NIAGARA RADIO SUPPLY CORP.

160 Greenwich St., New York City 6, N, Y,

www americanradiohistorv. com

OPPORTUNITY AD-LETS

Adverlisements in this sertinn ensi
eueh nseinon . wbiress and b
inehided  at 1w abwove rate
all dlasatied albertisonient s
accredited advertianie ageney  Naogdbertbseneent
fess Than Len words accepied  Ten peeween)
MIXOMBRUES, [WENIY peteent o teelie pssues
tionable ar wisleading  obertisements
Advertizemems for Octalrer, 1919, issne.
us mot later than Sugust 24 T,

Radie- Electrunics. 25 W, Braaoway. New Yark 7. N. Y.

2w w wanl for
tials nust he

shanld aceronnnny
hy  an
tot

vash
nnleas  plarced

el
mus{ teach

ELLTRIC L
Hardeton Ins
thedly Steevl

AR RAFT BATTE
S hrorate Vha clarged $14 98 ea e
No 4O D3 plesse. Seengity Parachule Co., Qakland Alr-
part, Vhaklal, Lalir,
ARTER. ALLWINE &
Hug. Washmnglan .
Practice hetuge 17m

[SAMTRIT AN ROW kN
Ih..lm-n-l l'.lth AViarnevs
cul Ufthe  Valufite gt

mringement  fnvesrig ity n-l Amnnms Bookler and
form “Eiudenie of Conception™ tersaided  upmn nenest
AMATED B RADID LICENSES coMPLE TRy
|n atinn lar fuasing atalett vl o3 tpon Home

at 1esidiet

I Mitses. Ameriran vohsntate,
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WANTED

Thee tollowing ubl B La. apparatus
F.b e, Fised condenser ton somlew hox, with 3 hlml

Nde  plate,  sarfable  canlenser  (with

ek anelilml casel
WIRG ol sy

FnTinmeier
Haeil ¢

Ty posts
Deutile shabe taner with Wk ekded ends
AlL aliarr were made hetwpeen 100 & 1EHO
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H. GERNSBACK
25 West Broadway, New York 7, N. Y.
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close 28c. that's all! You won't be dsked ter another
I‘I‘T\Q rov oF 110, Sald on a monecy-back puarantee.

VATIONAL PLANS CO ANY

19668 Broadway, New York 23, N. Y,
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SURPLUS PRICES SLASHED!
= Dynamotor

T\ D-2 Converts to
119 Vv AC in ten
minutes. dia-
gram el
ed,  contains
| integral pear box
having  four 1.~
drlve shafts turn-
Ing s#imultane-
ously at the following sheeds

00 1LEM- - Grinders, puffers. texible shaft tools. ete.
150 KIS -Wiapplng tishing rods, slow speed togls,

25 REPM- Dev. tiay rocker for hhoto darkroom.

5 RPM—Tuming  harbecue  snlts. 5
Ads. Dsp. Beams  Thousamd  Olher =
Vaes \lound the Work Xhop. ONLY

DYNAMOTOR D-1

D-1 converts to 110 V' AC In ten minutes, giagram In
clmled. has shaft wilth rquinel cage s 95
blower. also kear reducer with 2 sharix 4-

and pualleys at Lhe other end. 1001 uses. NEW

RM-29 PORTABLE FIELD TELEPHONE

An lleal portable field telenhone.
Complete in a rugged stee)
years of wear. Ringer cit
TH-13 handset. No leather ¢
deleriorate.  Compact  [NETxY"
dlse  used as remote ool oo
RCKR-28L Xfmple 1wo wire opera-
tlon. 15 miles dlstance and up
wards, Can be used far television
installation, Inlercom s¥stem, con
stiuction companles outsl le and Inside work. cre. Llghi
welght, 13 Ibhs, Exeellen il thon. s

SPECIAL LOW IHICE Each a

Z for $18.95

PLUGS and CONNECTORS
s YOUR CHOICE for only 49¢ eact
For the Ni2R.52] PLQ-167. 1T'L-152
For the B¢'-118 | - PrLa-103
For the BEC-733 TLQ-253
For 26917 ltadlo Combass Inverter, PL-3108- 22748
For the SCR-274-N

FL-147. 148, 151. 152, 153, 154A. 156, 258
PPor the B4'-375 L-39—1L-61 1L 64
For the ART:- 12 U-8U, U-lul'. U 14l
107 the ARC-1 U-150, U-161

MC-203A coubling Coax Flitings

PL-259A (83-1810) - U(‘- 216-UG-22U
'L 164 M58 u-1/u
AN a8

t Combination Male and

3 Femule
=Q-114 1,-82
I"L-a6 N-86
BC-733 D

A 10-tube superhet recebver for laters] Llind landing
guldance (CAA (ype cenllicate) TC-1015. l'.\(-ellent
condltlon 108- Ilﬂ MC. Tube comnblement: 1-12X47
P12 NRT: 1--12A8; IZALLT G 2128440 3
7ITA—tubes alone worih mare 1han this s4 95
low price. SCHEMATC FURNISHED Lliach

AN/CRW—2 V.H.F. RECEIVER
6 tiwes: BemiXLT, |——=83NT, 1--68G7, 1= 4f5% hiyna
motor, plug-in colll and senaltive relavs. Thls was ocne
of the Army's “"Seeret’”” V.ILF. remote control re
n-i\"en ("wrmll?ln at ab.um 110 ‘I A thousand
and one uses ke new in o4 metal cuse,
ach $4 9

COMPLETE BEAM ROTATOR ASSEMBLY
LP-27A AND 1-82A
A lurge 57 Indicator 1-82A, brand new and an LP-21
loob (removed from alreraft). A comblele Perfect beam
rotatar system with indicator. Loup 18 Inw s7 9
Impedance—contains sel-yn transmitter. etc.
Loop alone ...$5.85  Indleator slone... .. $4.25

FILAMENT TRANSFORMERS
Fully shh‘ldul Prl. 100 V. Sec. (%1 winding 10.2 V
@ 5 A C T.0 %2 winding 10,2 vV @ 10 A. C. T.)
secomlary winding ean be connected in serles 1o supply
25 ¥, wlth a line Voltage of 115 \ﬂlll sz
60 Cre. New. Each.

é YOLT MOTOR
A real beauty. removed from llrcrafl. Trpe sl 59
used for aute fan. Each. . .

BC-4336
15 tube superhiet radlo compass recelver 200 10 750
; CW-tone-voice. Llke new. Nimllar to 519 9
RS/ AlNT.  Only o e A .
TUBES
;r.‘.'lS 3 for 31 10 SRP1 Bcope lubes @ Sz.ig

Ve S181'1 Ncope lui)es @
iDe @ .l’ 3525 @ -59

6" PM SPEAKER
RBeantdful new stock. Alnico magnet. Each 51‘95
T-17 D MIKE
The deslrahle sIngle button carhon inlke. Wilh Dress the
button 1o Lalk switeh. 47 cord and 1'1.-88 plus. sz

mike cover. Festures non-echo efTect. New

DM.53A DYNAMOTOR
24V.. In.. 220V-80M.A. oul.. used. good
mmlnlo:. . : ! ! pa. 51 -39

WRITE FOR NEW CATALOG
Minimum order $2.00. F.0.B. Chieago
20% deposit required on all C.0.D. orders

NESCORP ELECTRONICS, Dept. C

2635 W. Grand Ave., Chicago 12, 1IN,

SEPTEMBER, 1949

OF THESE MICROPHONES
Has THe' SUPER-CARDIOID
PICKUP PATTERN THAT

REDUCES FEEDBACK BY 7

THE FAMOUS *55”
UNIDYNE DYNAMIC

Unidirectional Microphone. This superlative
dynamic microphone is a Multi-Impedance
Microphone —you can have either High, Me-
dium, or Low Impedance simply by turning
a switch! Because it is a Super-Cardioid, the
“Unidyne” kills Feedback energy by 739,—
making it possible to use under the most
difficult acoustic conditions. The “Unidyne’
is probably the most widely used microphone
throughout the world. Recommended for all
Multi-lmpedance Switch highest quality general-purpose uses.
forLow, Medium or High
Impedance.

THE NEW "737A”
MONOPLEX CRYSTAL

Unidirectional Microphone. The "Monoplex’ is the ONLY

Super-Cardioid Crystal Microphone made. As such, it is

undoubtedly the finest of all crystal microphones. (A

comparative test will prove this statement convincingly.) LIST PRICE
The *“Monoplex” employs the same type of acoustic 53975
phase-shifting network used in the highest cost Shure

Broadcast Microphones. Has “Metal Seal”’ crystal—will

withstand adverse climatic conditions. Can be used in

those applications where severe background noise would

make conventional microphones practically useless!

Licensed under patents of Brush Development Company. Shure patents pending,

SHURE BROTHERS, Inc.

Microphones and Acoustic Devices

2235 West Huron Street, Chicage 10, lilinois » Cable Address: SHUREMICRO
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Miscellany

Ravio Thivty-TFive Dears dgo
MID-AMERIC'A ’s : In Gecnsback Publications WHERE TO BUY IT . ..
YUNBEATABLE

HUGO GERNSBACK of Baltimore

Low PRICES ) E'*'""F::lder Completely Wired! PHILMORE

Elseirical Expe
HKadio News ..

Science & Inve
WARD ALL-CHANNEL Rt T i l6 Television Chassis
Short- Wave Crll'l .................... 1934 with
5 elevision New! [(EX)
Tv ANTENNA Wircless A"oclallnn of America P _un. VOLTAGE
T, : DQUILER
- e it ANE Langer e sries 1 e b4 e PACK
‘-ﬁr-_- TVH-9 " e el CRPeRIm e R e tor 4 MC
NN RIS .
] Regular $26.50 BA':,'%.?""X,#}':
— _:TT:T_\\DNOW ONLY SEPTEMBER 1915 "ELECTRICAL GAIN
g EXPERIMENTER™ CONTROL
| . . L
$ Loag Distance Submarine Telegraphy i
Each and Telephony i $I9950
Sayville, the News-Way to Berlin
-
MA-3120 The Hammond Radio Controlled Tor- . . .
& Complete with 167 Brackzt (Less picture tube)
pedo Boat
Ty s s s s e | Bvvopean Applications of  Wireless [ T ety el s el g
I'“Irull T . “ lil"l'“\]lltllfl' ., ete. hdey 'l‘(-l(-l)l'l()l'l_\-, I)-\' Frank C. Perkins i T8, civenits. Completely 'f.nlurv wiral.
) Wireles: Aids Telephone System aiuned anl wl just plug it in. Ocder
f— ing — N Madel CH=S0-10,
More WQrd TV Bargains The Hytone Spark Gap fodet G0l
::3',2; "o R e L Some Remarkable Resultx With Audion Accessories For Fhilmore 16" TV
MA3I33  CTva il 4l ssAC.  ..2.49 Amplifiers. by John A. Gavdner and | 18AD 167 Pieture Tube oo SS650
MA-3134 NANES 17010 216 MC .. 2,95 ¥. R. Isaak ::::::::: ;{:I(I‘u. I';_:t.‘r llI:'."" ‘,\/II;-I'.I ':.:II:? : |Il\l'4|l|rlll
Wit i RGN WARD TV A New Radio Variable Condenser —— e ——— *
; M . ""M del 50 Wire'ess and Mind Reading 16" TELEVISION CABINET
omous-Nake hilode A “Permanent Wireless Detector,” by L L
ANTENNA CHIMNEY MOUNT Eart 1. Swanson v i Enn (AR SRS $54.50
~ . o el & e . . vt v alaes
gy all e wo fe an avetage siee dumne s | Elimination of - Inductance Disturb- m
MA”;";;,I SR $1.75 ances, by I. Kane Low Cost, High Quality Instruments
— 300-Ohm Twin Lead.'n — New Jackson Tube Tester
P nm o al .,.,':,',m Jead in NEW SOLDERING TOOL : e (e 1o —
o sl B 1 r 1 ol s ) v R . telides the Paipons dviinde
INI‘AIJ\IJIJ .", “, .IIV' ol e $13.25 NUMBER of miniature. quick- Aloa ek (T ERR
i i anoa L c ."_32 heating “reach-areund-corner” sol- : 3 ...1".... U
dering irons have appeared in recent Tl st o

wl talin sl el
Rhot's il topse tesis €mn
bypatm 1 hution otay
wnd Anftage

veurs, but one of the most unusual and
useful is the Pres-to-lleat Soldering

Write For

Bl I 1
T()) & ac s - - leat 1der Jdackson
BA R G Al H l‘l manufactured _h_\ ll‘uu. ing F(n}n 349.50 Sl Wl ks
B u I.I.ET | N 5 dation, Inc.. Deep River, Conn. Its prin- @
q iy AR M o .‘\ dacksent TV 4r-eall 1 clitey $195
ciple _nf operation is similar to that of F e FVIET 8220
GENU'NE RCA TV PARTS a resistanee welder.
. Arlth‘c |_|huttngrapht m:ll‘ll ates, the af; T.V. ANTENNA MATCHING
sembly is in two parts. The power uni
A0 177) e -‘ -
" contains a transformer which reduces TRANSFORMER
the a.e. line voltaze to a low value and 72—300 OHM
. & ) raises _lhe cm_'l'cu_t uc('m.'(!lm;:l,\. l.hc ton]v Meodel 0
VoA Po BT Vol aut s itself is a plier-like affair, the jaws of 1.72 "2'
0 R S MR 1) (T oo which are made of a special quick- °
1 . I's . LI - N
1 MA o ity IS cooling carbon. An actuating lever on \
NN wiilo (e .39 — . sagd . e
T eTatToneyi i e ahove s when ardered | the side of the hand-fitting composi= § y s 72 ohm eiad cable sieh as RG-50/U
or more al oue 1ime, tion ease closes the jaws with slight to 300 ahnt Feceivers, Voltagge step up 200, wilth
s s B . . 9 a tlat rosponse aver the TV channels fron
RCA & MAGNAVOX SPEAKERS pressure  and  with grealer  pressure N TRl
R Sngme e DL R closes a switeh whieh connects the ear- Turnioherl, Size 2 inches lonig, 1 inch liameter,
n Do o ' aell 1 hon jaws ac oss the high-current sup- | S provided for gronnding and nuanting
I [ $3.55 5 T bt of 4 container on reeciver chassis, Negligible mis-
,\ PR L1 o A 5 nager ply. Any conductor through whieh the mateh when taed with a2 ohm cvaxial calle
$3. 20 .. $3.08 y . E - apier.
R e N1 e Almiva 3 o current from .tho carbons passes s aml W-Tm adapter
§3.29 Jon §400 ¢ [N heated almost instantly, NEW LOW PRICES ON
— Buys in Cobinet Hordware — 4] i 1 i ek elos -
peration of the tool is quick. clean. TV PICTURE TUBES
L and easy, as proved by itg use over a
A a i Type Price Type Price
o c B i weekend in eonstructing an amplifier. 5TP4 GR Tube .. §50 40 2154, -
A s . The parts to be soldered arve secured TIP3 - 1688 5 pye 39.40
. - . I b . TAPS 16 M (5AP .. 65.75
A MA-3i0 L Lin " 79¢ mechanically (thongh this is not actu- '?,E:-};: 27.50 1y A
T MA-39M Piana Hinge: 1§* tang 290 e . i 1 29.36 206P3 3
C. MA. :uu"da;m nakelite_hamite: 67 over-all, c d:}.‘ t;‘“(’t”-‘ﬂl‘.‘- :}}}“ to ”l‘(‘ l’“.u Gt :
8 32 thrraded inserts cn 5127 cirs. 5¢ cach. 10 tor 4 6¢ 0 e 00 ¢ carbon 1Wws are
i ]‘ 5 Iz . WRITE DEPT. QR-84 TODAY FO? OUR
ORDER FROM THIS AD! placed around the work and the ac- FRZE MONTHLY *‘FYI'* BULLETIN
Al prices f.n.b. Chieage, 259 deposit reqnired on tuating lever = w-ezed just enough to Fhone MUlberry 2134
C.0.D. orders, fay balance plus postage on Cdlivery.
S miorrdors to D(fk €., Mmlmu-n order $2. .r(l held every thing in |)l.l(‘0. A little more
X MID- AMERICA By aeenc ok the awitch, il the work HOLESALE
l‘lC- starts heating,.
Tha solder should be applied quickly RADIO PARTS CO., Inc.
P 1enE WAREHOUSE and the switeh clicked on and off to 11 W. Baltimare 5.

M5 Mot L " prevent overheating, Three or four EALTIMORE 1, MD.

e prac.ice tries perfect the technique, and

RADIO-ELECTRONICS fo!
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Miscellany ‘ 71

almost any connection can be made in |
about 2 seconds.

While the short heating time is an | NOT SINCE “"BEFORE THE WAR" , , . ART RADIO TUBES

intportant advantage, two others are

at least equally =0, First, the work can
be heated to exactly the right tempera-
ture to make the solder flow like water, .

giving a joint that is electrically as

Brought o you by ART RADIO COQ.—on old and trusted nome. All tubes listed here are avoil-
oble immed.otely trom our huge stock. No waiting, Your order comes in—merchondise joes out—
without delay. Stock up aow ot thess lerrific prices. All tubes individuolly boxed. ond backed by
standard 90-day RMA guorontee.

114 6AQS 6X4 3565 6AKS 6SD7GT 6W4GT 2SN1GT
IRS 6ATH 12ATé 35Cs 6ALS 6SJ7GT 6XSGT 12SQ7IGT
155 bAUS 12AT7 50BS 6CSGT 6SK7GT 12A6 RCA  12S8GT
1T4 6BASL 12AU6 11723 6C6 6SL7CT 12A8GT 25L6GT
1U4 6BAT7 12AU7 9004 bJb 4SN7GT 12J5GT RCA 25Z6GT
ius 68E6 2AX7 9002 6PSGT  6SQ7GT 2SATGT 32L7GT
3A4 LBF6 12BAb 9003 658GT  6SUTGT 128J7GT I5w4
3Q4 6BH6 12BA7 954 6SATGT 6V6GT  12SK7GT 53
' 354 [1:11 12BES 955
3v4 sC4 128F6 956
Tool mates perfect solder connection quickly. SAGS 6T8 1978 ANY ABOYE
TYPE ..... 37C each i
solid as possible and using an absolute ANY ABOVE 33 i
minimum of solder. Second, because the TUBE ..... C each PER 100
joint is heated so quickly, no heat to 53 250 Assorted
speak of reaches other places to melt $2795 PER 100
Assorted

capacitor waxes or potting compounds.

RADAR GAME WARDEN

Pleose do not order types not shown an this list
Please do not order types not shown on this list.

Rdar spots fishermen Pperqtlng il- CATHODE RAY TUBES TRANSMITTING &
legally off the coast of California, Gen- First Quolity—Fully G SPECIAL PURPOSE TUBES
cral Electric announced last month. The ;':ur c:;' Ly ""m"'"dv Cost B
California Fish and Game Commission’s Type Size Each Type Size owsa?p: AT SENSATIONAL SAVINGS
newe.-t patrol boat, the Albucore, has 7JP4 77 51895 | q2LP4 12157 $34.95 5 3
been equipped with radar. The size of 108P4 10" 2295 | All-Glass 157or 16 54.95 | 36es OF  Tio | 1 e | 2030 3
- . . : e 3B7,1291 39 | e 69 | eaiz 3.95
the pip helps identify the type of boat, 3C30 30 | o7 1200 | o0y Lan
o At o 306, 1299 39 | 954 30 | 9002 49
and the speed at which it moves indi- ALL-CHANNEL 5CP) 1.95 | 955 -39 | 9003 49
cates whether the fishermen are using ; seR? i | PR e O
il egal dragnets . TV ANTENNA 5NPI 395 | 1626 29 | vries 9y
gnets. ~ High ond low folded 1629 39 | vRise 5y
dipoles, with reflectors, HYTRON MNo. 5516. $4.95

complete with mast,

. We aleo carey a complete line of other famone.
. P. eciall Y 55.95 brand subes  amld  ctandard  radd ] [
priced

componcite, Send for our catalog today.

TREMENDOUS SPEAKER BUYS!

3”,4" or 5" PM, less output, Alnico #5, or :
cach 98¢ | e‘l;)cvhn.q»uc, 3000-ohm  field, 49¢
In cartons of 30, eoch 8be

6»:;92.;::2::? Alnico =5, 3.16 or. 52.49 7%" PM Replacement Auto Speoker, $2.19

Astronomical Wall Chart In cartons of 24, each . .. $2.29 fess output, eoch
(Not A Star Mo

2ud Edition Revised &

Further Developed
S ec LE e et) Specify SPECIAL OFFER A RT RA Dlo co. 10°, depnstt with all COD

.‘\U”li"&’ E’.\‘(’ Like It when (Il‘d?l‘i.l:: irom this 115 Liberty St.. New York &, N. Y. orders, AI:‘I;rcéfs F.0.B..
ASTRONOMY VISUALIZED BY

GRAPHIC ILLUSTRATIONS Phone: COrtlandt 7-2918

INustrated by scaled drawings which show. at a
plance. mformstio: that would otherwise take
hours of reading and siudy to understand

Dr. Athent Einstein Wrote as follows:

0 wias extremely pleased (o receive Your beautl-
ful drawing which gives a vivid representation of
our solar system. | have hung it on (he wall of
my room to look often at it. Slncercly vours.''—
\. EINSTEIN, S

“‘The drawing is excellent and Informative. You
certainly have given an enormous amount of in-
formation in a limited space.”—DR. FOREST RAY
MOULTON

"1 have never hefore seen the varlous features of
the sglar svatem and the earth shawn <o skill-
fully."—DR. M. M LEIGHTON

Minimum order is $10.60. Orders below $10.00 cannot be accepted at these amazing Drices.

**The author hus produved for display In school

or stud¥. a useful euick reference she 't far the i)
student of elementary astronumv."—JOURN AL OF i s mple Mod“!‘us‘mem pro 5-5-5 telis HOW = in
;l:"':‘l:ln"l.!RITl.\ll INTERPLANETARY SOCIETY, ::.. ot an ady b o1t IFI‘H‘P:E. direct angung:.

Note reduced seétional view throuth the earth.
which is only one ¢f many drawings included on

Mew Fh edition now off the press.

his one chart. fre i \ — nov est EQV 100 poges of valwable infermation.
Printed o¢n 70-1b. Sonata Velluem 25% pure rag R
Ledzer paper, § B : Availehle from ofl leading rodio parts and
Now 53.50 Each. " e v equipment disiributors or directly from focory
James Oliver Hogg, Jr. of wnby 40c per copy.
1840 Burnham Bldg., Chicago 1, Ilinois FRECISION APPARATUS COMPANY, Ine. * %31.37 Horace Harding Blvd., Eimbwrst 4, H. Y.

SEPTEMBER. 1949
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72’ B Association News
o e S e e i g
|

BRAND NEW—GENUINE )
A one-night-a-weelc television class

EEERI RAND HER
- w E S T E R N E L E C T R I C will be opened for members of the Ra-

I
DR'VER UNIT with REFLEX PROJECTOR I dio Technicians Guild in Boston this
|

Television Class

September. Students will work n a
laboratory supplied with test equip-

WAY BELOW
95 MANUFACTURER'S COST ! | ment of all the better manufacturers

| | as well as a variety of TV sets.

A Blast-Proof, Blare-Proof Refiex Speak-
F.0.8B. ' with a Projector especially designed
WBe gor use with the famous WESTERN

N.Y.C. ELECTRIC DRIVER UNIT. i Annual Quting
4 Meavy Gauge metal construction
tor  throughout, including the main trumpet | The Radio Technicians Guild chapter
section, gives you peak performance
$T5.00 without blaring or blasting. ) of lLawrence. Massachusetts, held their
i Excellent for Industrial purposes—Call Systems—Concessions— annual outing at Angle Pond, New
WILL HANDLE UP TO 50 Balt Porks—Schools—and P. A. Work. | Hampshire, June 5.
I wATTS WITH NO DIS- 25°% DEPOSIT WITH ORDER, BALANCE C.0.D. | Fifty families were in attendance at
I TORTION 76 CORTLANDT ST. | the lake Music was supplied by the
| MANUEL KLETN | e vonrubn ont, | found ek of Jim Mulligan's Radio
d e e e e e o o = i v.
i Service Business Saved
&\ M'SCOPE GElGER COUNTER H. H. Hirsch, Dallas radio dealer
3 and service technician, lost all his test
% e Rate Meter e Flosh Indicator equipment and most of his stock in a
fma & Weight 5 Pounds e Headphones
p— y - e Beta-Gama Shield e Low Batt. Cost
g e Ultra Sensitive e Accurate

_ PRICES $97.50 Up
" “» TIME PAYMENT PLAN

16 Page FREE LITERATURE
Upon Request

FISHER RESEARCH LABORATORY, INC,
1961-63-65 University Ave. PALO ALTO, CALIF.

OVERNMENT SURPLUS!
. US!  WGeart Full orSpare Time
\\4«. L ™ BuSiness Photo Courteay Dallas Daily Times lerald

flash flood June 13. Fellow members of
the Dallas Radie Sales and Service
REE Association imnmediately acted to save
OFFER him from ruin. Theyv contributed more
of COMPLETE than $800 worth of radio parts and

=" e Money Making
}' i.').'n
d ; |

I‘IL BABY SHOES for Success Plan agreed to lend him enough equipment

53 1
COMES COMPLETE WITH r&fg} c

EDGERTON ~
Q" “

4 FLASH TUBES _~=

& REFLECTORS ‘

EASY TO A
Ny

CONVERT INTO BIG STEADY PROFITS Wia] showdyou to get started again. In the photo above,

how to start-

:L:-SﬁAJNT;IOTO N Y No witing. Cash can sturt comini how to get o- the Association's viee-president TF.

in very tirst dav. oney maukinyg i 15 G atapry > 1
OPERATES ON 110v. AC & 12¥. BATTERY WARNER SUCCLSS PLAN Shows d"shro""v'"t':(‘,: Pilughaupt and secretary, T. P Robin
Brand new at a fraction of orlu:inal S{)st. Contains :',;;r",'r"::Podf,:z:xx:;xk;’,":;‘f:,":",,'ge" the work: how son are presenting to M. Hirsch some
finest component parts available. ALl necessary Man backed by old established eom- | to pyramid ip by th
parts and complcte instructions included. After pany. Your'homl"syu\ll‘hcﬂdquﬂrte"ﬂ your profits. of the ne\y equll ment co“eCted y L
copversion, works on 110V AC or This is ton ood to pass up sinee facts Send No Motiey membership.
12V batteey by a flick of a swiich. cast nothing — now or ever. Don't 500 v e name

4] wait. Send name and address on post- and address on

Immedlate delivery on all mail orders AN ST3 curd today to Ray Brandell. Mur o et —
CINEX, INC., 165 . 26th St., N. Y. 19, N. Y., Dept. Res] WARNER ELECTRIC €O, New Camden Association

1512 Jarvis Avenue, Dept. 229, Chicago 26, Wiinola

The Allied Television Association was
formed late in June, and elected Ken
Holmes president. About 150 techni-

~ s
/HI\\C/T OK %ew cians were at the organization meeting.

Mobile Radio Westchester Group Forms

. Radio service technicians located in
M I c Rovo I,.T G EN E R AIOR Westchester County. N. Y., formed a
i vy ) new assoeiation at a meeting on June
17. Ofticers elected were Harry Wie
f gand, president, Thomas M. Olsen. vice-

"% president. Niles Michaelsen, treasuver,
Id';."* and Louis I2. Erler, secretary. The sec-
ond meeting of the group was heiwd on

Accuracy ‘to .005%

THE HICKOK ELECTRICAL INSTRUMENT CO. July 12 in Mt. Vernon, N. Y., at which
MODEL. 292X 10531 DUPONT AVE. *  CLEVELAND 8. OHIO time the name [ndcpendent Iadio and
. ; Television Technicians of Westchester
SEE YOUR JOBBER OR. WRITE FOR COMPRLETE INFORMATION TODAY Connty was chosen.

RADIO-ELECTRONICS for
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People

John Reinariz has been appointed by
E1TEL-McCuLLoUcH, INc, of San
Bruno, Calif., to assist in directing the
application of Eimac tubes for amateur
use.

Reinartz, long known for his tech-
nical contributions to radio, was for-
merly with RCA where he acted as
technical expert for RCA’: ham pro-
gram. In 1908 he
put up his first
transmitter on his
father’s farm in
New England, us-
ing a half-inch
spark coil and a
60-foot antenna be-
tween two trees.
Since then, his CQ.
first from QP and
1XAM and now from W3RB,
familiar call over a quarter of a cen-
tury of hamming. Among his accom-
plishments are the design of the Rei-
nartz tuner, his published work on Re-
fAection Theory of Short Waves, and his
communications work with the Byrd
Arctic Expedition in 1925 where he kept
the expedition in daily communication
with civilization. He also has to his
credit over 20 patents covering cir-

was a

cuitry.

€. O. Wanvig, president of GLOBE-

UnioN, Inc,, Milwaukee, Wisconsin,
has been elected

chairman of the
board, and Wyeth
Allen, executive
vice-president for
the past year and
Globe management
consultant for the
past 20 years was
elected president to
succeed him.

Robert N, Baggs has been appointed
sales manager of consumer products
service for the RCA SErvict Co., INC.,
it was announced by J. A. Milling,
vice-president in charge of the con-
sumer products service division at Cam-
den, N, J.

Mr., Baggs, who is widely known
among radio dealers and servicemen
through his 18 years of activity in
the trade, will supervise sales, sales
promotion, and customer and trade re-
lations on radio, phonograph, and tele-
vision service. He will direct sales of
RCA consumer products service.

W. H. Lamb, formerly general manu-
facturing manager for television tubes,
has been appointed general manager of
a new division of SYLVANIA ELECTRIC
ProbucTs, Ixc.,
which is to special-
ize in the design,
engineering, and
production of view-
ing tubes for tele-
vision receivers,
This was an-
nounced last month
by H. Ward Zim-
mer, who is vice
president in charge
of operations.

SEPTEMBER,

1949

{7

AT SENSATIONALLY

LOW PRICES!

The New Model KT-40

VACUUM TUBE VOLTMETER

FEATURES: * Uses 4Y2"—29, neeurates D’Arsonval type Meter with high
torque movement and Alnico V stug. * Meter guaranteed against burn-out
cn ALL cleetronic ranges. Meter will not be damaged even when improperly
switched to higher range. Stabilized degenerative circuit results in linear
D.C. scate. 1solating test.prod tor all D.C, Voliage ranges. Medohm
input resistance on all D.C. ranges. Ohmmeter atcurately measures from
1/10th ehm to | billion ohms.

SPECIFICATIONS: D.C. VOLTS: (At 1i megohms Input resistance)
0 ta 3 3 150 750 1.500 Volts. A.C. VOLYS' (At 1.000 ohms per Voltl
010 3,30 150 70 1.500 Yolts. - RESISTANC

0 te .000 10,000/100.600 chms. 0 to 10 mcg-
ohms, 1,000 megohms. 0.B. Based on ODb
equals .006 waits (6 mllliwatts) into a 500 ohm

line,

-24 db te + 4 db + 10 db to + 38 db
4 db 10 + 24 db 30 db to + 58 db

Model KT 40 Kit comes complete with all parts

including test leads, V.T.V.M. Brod. tircuit.

operating instructions ete.. Net only

$ 20

The New Model 247

TUBE TESTER

Cheek gctals. loctals. bantam Jr. peanuts, television miniatures,
magic eye, hearing aids, thyratrons, the new type H.F.
mimiatures, ete.

FEATURES: Ncwly designed clement selector switch re-
duces the possibility of obsclescence to an absolute minimum.

when thecking Diode. Triode and Pentode sections ol multi-
purpose tubes, sections can be tested individually. A speeial
isolating circuit allows each section 1o be tested as it 1t were
in a separate envelope. ~ The Madel 247 provides a super-
sensitive method of cheeking for sharts and leakages up to 5
Megohms between any ang all of the terminals.  Une of the
most important improvements, we believe, is the tact that the
4-position fast action snap switches are all numbered in exact
aceordance with the standard R.M.A. numbering system. Thus,
it the element terminating in pin No. 7 of a tube is under
test, button No. 7 is used for that test.

Model 247 Kit comes with all parts, new speed-read chart,
handsome hand-rubbed oak cabinet sloped for bench use. A
slip-on hinged cover is included for cutside use.

NOTHING ELSE TO BUY: ONLY

The Model CA-I2

SIGNAL TRACER

FOR FM-AM TELEVISION

increasing oroduction of F.M. and Telewision Reeeivers
means MORE COMPLEX Reeeivers. Now more than ever
this time-saving method of quickly and easily LOCALIZ.
ING the exatl cause of treuble beeomes the “‘must’”
Method.

The only Signal Tracer in the Low
Price Range Including BOTH ME-
TER AND SPEAKER!!

FEATURES: Cnmn-rulive intensity of the signai is read direetly on the meter—
quality of the signal is heard in the speaker. * SimDle to omerate—oniy ome eon-
necting eable—no Iunln. tantrols. ° Highly semsitive—uses an improved vacuum-
tube voltmeter eireuit. * Tube and resistor eapaeity network are buill inte the
deteetor probe. ° Bullt-in high gain lmnllner—Almtn Vv speaker. * Completety
nornble—nllhs 8 pounds—measures 57 x 627 x 9. MODEL CA.1Z Kit in-
eludes ALL PARTS, cireuit diagram and etaites optrating dala for the

completed Imtrumenl NOTHING ELSE TO BUY

The New Generol

V.H.F. PROBE ==

Uses a Sllieon V.H.F. Diode which together with a resistanee capacity network
provides a frequeney range up to:

1000 MEGACYCLES

This probe 1s designed to operate in coniunetion with any standard V. 0 M (with a
sensitivity of 5000 ohms per voll or hmcr) any Electronic V.O.M V.T.V.M.
Probe Kit intludes o/l marts, instructions, ete.

NOTHING ELSE TO BUY: ONLY

20% DEPOSIT REQUIRED ON ALL C.O0.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING CO., INC.

\ 98 Park Place Dept. RC-9 New York 7, N. Y. Y,
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Technotes

,AL FT-237 MOUNTING—For BC-604 und GUI 5. and for
SEPTEM R . B ) and BdR's, Prices: Used--$7.00: 19.95
GN-45 GENERATOR anly. Used ... 5,06
MP-22 MAST BASE Mouunting with; LEG and SEAT ASSY. F/Hand Gen. 2,75

i artion aml mwounting bracKet CHANKS F/1land Generalors. ea. A

e at tup 1o receive M
listed helow, Mast 13

SELSYN TRANSMITTER & INDICATOR SYSTEM
Jdeal as radin heam position indi-
crme far 1la fevision. or Com
Complete with 5 dnech

IS—Fur aliove MI® 22
coper  eoalel,
ctions. Bottom sec-

2 Indieator. "2
e sl "‘ro'r""k:'a:;'r’ | yon 60 grele Transfarmer. aml swir
w-in l\m- .\n\ :.mlinn—l'rh‘r I'N 5 5
50¢ Ea. $1.00
'IELESCOF'NG STEEL ANTENNA
& Thive sectjons #3% lmg.  Telesconed 40”7, [I)‘Y‘NrAMOI;OI!ir Iﬂﬁp I).;d\l:]ﬂ:,‘[l(‘t'il;lll"
EAd 1,% I'rice ... shaver in sour car! LETIE v
TN ITEN e s ‘L adllc sglallmll) 110 Volt 1w MA tram 6
g f
COMMAND TRANS. AND RECEIVER TRANS- A} I_ll aml will aperate most 1¥pes
AU shaver Normal  operation
. HIFORm"E%S.T”‘!U‘V‘ A ? ﬁﬂ\ﬁ‘fﬁl_-i‘“:fu'ral al T2 VDC inpat; 220 Volt 108 ALY output ..51.83
t i ul . »l
Smpe 3 B2 VLALC g 5. V.o <
iy it :ui‘ Cooat 3 oamps. & 5 Al n i.xsng!;m DYNAMOTORS:
e unan 25 VA D at 60 MA. 21 VAC at GUTEIT: ST K Noo: IPRICL
S V. AC a6 amps. S RE-109 53.00I 430 V. 60 MM LR $3.95
- R [T IR YN I 302 3.95
MOTORS 16 Vooam MA Dol 7.93
6 ar 12 Vol AC-DC leavy lruty reversible Molor \\'llh 3 1K a1 7.95
A6 T/167 shaft, Prive: New .$2.9 "8 =3 9.50
6 volt AC DC Motor—Jdeal lor anto funs, madels. l‘ll'. I'E il 2.95
it X 5T Paal=—-Tested $1.50 D 0dn 2.95
Valt AC-DC 157 donhle eml shaft Mtor N
127 AW, x 1767 1L Price .. §1.50 132 1.95
ba g 2u 3.95
VR — V2ot MA—
o VoIt 60 excle. Tall Learing Moiut. avon. B0 b i
WML VLT, Sttt 3716 35 ) wi bl gt V00 A
e x 1711 14ru-n l\|w I'rice ... .. ieaae . . . Eo o e
siand Tool Metor- 12 Luil A IW—sm LENL 32,7 1 BN NG 40 Crele Toserter 3 VEL 0 a0
o1h" Din owith shllned  staft L° D g
Prie . 2J1G| SELSYN MOTORS—WITH ¢ \|\ Can_be used
BLOWER 1ln \““ W0 ox w5 a8 poeltion |ll|||l.ﬂlll‘ fay antennus: 1104 nll 60 oeyele.

A liv o
Prive per pair $3.00:

Wl
ve e,

> T 055 Volts 400
1o 50

Prive—Caps only, 1

5 Mulur
. 860 95 l rine-—N

SELSYN C 78248—11% Volt A1’ 68 cxcbe Hive V 3o

MISCELLANEOUS: | % aie”. ean el to turn small anlennas of for
e OHAL Cotten eanvered—50 15t $1.00 © in licator su vins. PPtice qer 1'air .85 ‘la
tal Cable QUM Rubler covered—% Froo.o .30 —
Cable—1 Condd coverml, shielded 50 Ft 2.00 TRANSFDRMERS 110 Valt 60 Cyele l’rlm.nies
Wire -2 Coted. Rub. cosered 11 standed . olt 2w .82.25
FL 3 FILTER 12000 CPS 75 11 or 28 Vaolt .‘,ﬁ or Ts xlmp 4.95
-2 Volt 1w, 1.50
v 1.93
Cuble for 1% Vo . 1.50
bl for TC i VA 2.95
II‘ 21N Los—Puiee, Used S - I . 245
Il tor II' 21 Loop—PL-112 or TT-108 . r o v{as
cheant Copd far LY 21 Loan : ‘Il 475

Address Dept. RE o Prices—F.O.B., L-ma Ohm » 25% Deposit on C 0.0.s » Mm-mum Order $2 00

FAIR RADIO SM.ES

132 SOUTH MAIN 5T,
OHIO

LIMA,

N T‘f ; %
o A 'A!:n hag therr heim o perrer xnjiy du e the ELECTRIY

ll'- - Mopbed =87 Radieadle o o aleeixn —trouble flee it operd-
1 ‘ tian most etherent adheer cotn sanier of power KHosa
[

FLECTIUE 1P
i nsing eandy
oew

t —~transfin

TR Medel I
n euodiny s
duty selenin
thake sl i

the only M
instant readines
Tdlers - slep

Power
1las
power

Look at the Features!

/ New heavy duty selenium rectifiers,
Eight power tap adjustments.

Wt '-
The

S ampere S ll continnens taing provides mare than

' . ot pener “pepate e or I vak Instantianeong
/1 to 20 amperes al & volts continuous Vopry e e of % Lmner mo noevele 113V
duty power sonroed, poermits aperation nr w0 rereivers with push

/ Less than 3% A.C. ripple or hum. Btton « sleneil

./ Drmped vo't and nmmreters (no wig-
gling) Vo'tmeter 3% accuracy.

/' Heavy duty tap switch.
The RIGHT price.

Jenofils
tadi

WRITE TODAY FOR COMPLETE DETAILS

uul ||||m ueln roapeplications,

ELECTRO PRODUCTS LABORATORIES, INC.

Pioneer Manufacturers of Battery Eliminators
549 W. Randolph St.

Chicago 6, Il

www.americanradiohistorv.com

CROSLEY TV MODEL 9-408
If the complaint is no raster or image
on the C-R tube, use a high-range
meter with high-voltage test leads to
check the high-voltage supply. If the
voltage is approximately 1,500, replace
the 500-uiif, 10-kv filter capacitor.
JaMEs MoUDRY,
Cicero, 1.

MANTOLA 7156 AND 7160-17
When these and similar models work
perfectly on phono and have a loud
hum on radio, look for a broken ground
lead on the socket of the 12BAG i.f. am-
plifier. This ground was originally un-
der one of the rivets holding the 12BAG
socket to the chassis.
FLoyD A. ROBERTS,
Kearney., Nebraska

A TIP ON SOLDERING i{RONS
Soldering-iron tips will last almost
indefinitely without corveding ov pitting
if coated with a laver of silver solder.
Your local plumber will do the job for
a nominal fee, but you can do it yvour-
self by heating the tip in the flame of
a gas burner or blowtorch and then
applying silver ~older. The coating will
not melt or corrode in ordinary use bhe-
cause its melting point is much hicher
than that of standard solders used for
ordinary clectrical soldering and metal
work,
ALFRED HANZL,
Wallington, N. J.

PHILCO 46-1203
If touching any part of the record

changer causes a loud hum when the
phono =witeh is on, remove the .05-uf,
200-volt capacitor connected between
the low side of the pickup and the
frame of the changer. (This capazitor
i on a tie strip near the changer.)
Then conneet a 0.1-xf, 600-volt capaci-
tor between the frame of the changer
and the chas=is of the set. This capaci-
tor may be mounted on the tie strip
mentioned previously,

D, A. WEILER,

Metairie, Lei.

PHILCO TV RECEIVERS
When the complaint is a weak or un-
stable picture on one or more channels,
check the small springs which make
contact with the coils in the turret
tuner. These springs break casily when
adjusted for heavy tension on the con-
tacts.
Lovis S. Kovacs,
Detroit, Mich.

g
! 9 STATION INTERCOM KIT

A must item for offices, schools,
t churches, etc. A wonderful bargain
1 at the price.

COMPLETE KIT—ALL PARTS,
iTUBES & 2 SPEAKERS

y
>
3
3

P
4
4
[
L

$9.95

1.0
our nlant

Umversa , general corp. §
365 Canal St., New York 13 WA 5-9642 i

#;Hm;a.r.im S
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Communications

CRITICS DISAGREE

Dear Editoy:

I would renew my subscription but [
believe yvour magazine is about 5 vears
behind times. A deluxe and fancey ecover
does not change its eontents, nor for
that matter does its name, All 1 see is
civstal sets and 1. 2,3, 4 and 5 tuhe
phlooper dooper ultra phoney  regen-
crative sets,

So what? What <ervice man is inter
esterl in that? How about the latest
thirgs? I get nore out of other muga-
znes than T ever hope to get out of
yours. How about the Iatest television
et schematies wth the components<
listed and a detailed account of any-
thing new and intricate? How about
schematics of hi-fequeney scopes that
will take televizion? About wobhulators
for TV and ! H we ever see them
in Rapo-KiLEcrro: es?

MAX GooDsrErRN
No addregs

Deor Fditor:

I have read the many compliments
that vowr reade hrve sent to vou
coneerning vour sazine, and 1 would
like to join them.

But sir! You arve making a grave
miztake. You are amitting a depart-
m nt for the begiqmer and the experi-
menter. I am sure that we cannot he
expected to build your ten-tube I°M
sets ete., and T am also sure that yvour
more experienced readers will not ob-
Jest 1o us having a page or two on a
one- to two-tube ~ct, as even they had to
start {rom the hecinning before they
knew much about radio.

WALTER JEFFRIES, JR.
Db, Sonth A fvica

(S there th ttion. It used to
he said that people xee what they want
to see Inoa magazine it appears the

rosite must he the ease—they ap-
parently see what they don't want!
Fditor)

AVAILABILITY OF SKIATRONS

To  Idit

Thank vou for cour letter inquiving
atout the availa ty of “Sxiatron”
tulses,

These tubes were employved to a con-

lerable extent  taring the war for
radayv purpe e~ and, as mentioned it
my recent anide in your magazine,®
under the code name of “bark Trace
Tubes™ They arc further designated
a~  API0 tubes  (depending on  the
~ere nodiameter bnoinches, as 1AT10 m
SAPLIM and unaer that  designation
may be available on the surplus mar-
et

Note well, however, that these avail-
able AP0 tubes were specifie ty de-
igned for slow, long-deiay radar di--
play, and are » suwitable Tor tele.
vision. Tubes for tdevizion are =ti!l in
the deveiopment stage and are not at
present availuhle.

(Droy AL H. RosuNTHAL,
Furest [lills, N, Y.

*March 1919,

SEPTEMEEK. 1949

EEm— |
DEPEND ON IR/C |
Television servicing requires replacements
of absolute dependability. Otherwise, you ‘
risk expensive call-backs. Be positive of »
that dependability in resistors and con- ADVANCED TYPE B1's
trols. .. always buy “IRC”! Produced BT means Better Television!
by the largest resistor manufacturer in Tiny Y2, 1 and 2 wott re«
the world, IRC parts arc standard equip- sistors are JAN approved.

ment in the finest television sets.

New, Advanced Type BT Resistors are

IRC engineered to meet the rigorous =
requirements of television. They surpass #
Army-Navy Specification Jan-R-11. Small,
fully insulated, and <cool operating,
Advanced BT’s are'supplicd in 14, 1 and
2 watt sizes, NEW INTERCHANGEABLE
FIXED SHAFT CONTROLS

quiet operating, compact
e design.

Every requirement of selevision servicing
has been considered in'the design af 1HC's
new, compact 15/,1¢* volume controla, Hev- |
olutionary Interchangeable Fixed -Shaft
feature means faster and better servicing
. .. resilient retaining ring cushions the
turn; your custoiners ean feél the differénce.

New IRC PRECISTORS are ideal as low
cost replacements for wire wound preci-
sions and strings of insulated resistors.
These depositeg carbon units combine CLOSE TOLERANCE PRECISTORS
accuracy, stability and economy. Guar- guaranteed accuracy 1%.
anteed accuracy 1%, in 2 sizes and a wide
range of values.

For vertical or horizontal centering, IRC
Type W Wire Wound Controls are fur-
nished with a center tap. Tight, uniform
windings insure accurate focusing.

International Resistance Co., 401 N. ' }
Broad St., Phila. 8, Pa. In Canada: Inter- CENTERING CONTROLS

: : for accurate horizontal or
nz_monal Resistance Co., Ltd., Toronto, vertical focosing IRC Type
Licensee.

INTERNATIONAL RESISTANCE CO.

=gt

TELEVISION GENERATOR

Mare in usé ladoy thon oll eiher

IV generato TR

THE HICKOK ELECTRICAL INSTRUMENT CO.

SEE YOUR JOBBER OR WERITE FOR COMPLETE INFORMATION TODAY
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EMC MODEL102

POCKET VOLOMETER

A REMARKABLE "POCKET-TYPE"
TESTING INSTRUMENT

LEGIBLE 3" SQUARE METER (1,000 ochms per volt) for

easy, rapid and occurote reading.
HANDY Size only 3V/,"xb!4"x2” deep.
LIGHT Weighs anly | Ib. § o2
ACCURATE | Mil D"Arsonval type meter 2% accurate
STURDY Ruggedly constructed, round cornered, molded

baielite case

VERSATILE 3 AC CURRENT RANGES: 0.30/150/600 ma.
4 DC Current Ronges: 0-5/30/120 ma: 0.1.2
amps. 5 AC Voltage Ranges: 0-12/120/600/-
120073000 volts. 5 DC Yoliage Ranges: 0-6/-
60/300/600/3C00 voits, 2 Resistonce Raonges
0-10600 ohms, 0-1 megohms.

SIMPLE Same 1ero odjustment for both resistance

Low COST N1 Y $13.90

7/'/ {*R 1 tael€ M ] meler
é’ / Al i L s viile 1o Dept. -9

[E 1
he 414 b kAl st Honment,

" ELECTRONIC MEASUREMENT3 CORP.
423 BROOME ST. New York 13, N. Y.

CAN afford o
SUPERIOR

TEST EQUIPMENT
TUBE TESTER

& Tosts all tubes including 4,5, 6. 7, Octal, Lock
1, Peanu., Bantam, Hearnmy-a.d, Thyratron
Mimiatures, Sub-Miniaturcs, Novals, eté.
Uses the new scif-cleaming Lbver Action Switches
1or individual clement lasting. Because ali ele-
ments are pumbered accordinn 16 Pif-number |
the RMA base numbering sysiem, the user can
ingtantly 1dentily whech elcment is wnder test.

THE NEW
MODEL TV-10

necessary.

The Model TV.10 does not use any combination

type nockets, Instead individual Seckets are used

for cach tyfc of tube. Thus 1t s Imposnibic to
damaqge & tube by interting «t In the wrong
socket,

e Free-moving built-in roll chart provides com-
picte data for all tubes.

@ Newly demigned Line Voltade Contrat cam-
ponsates tor variation of any line voltage
between 103 Veolts and 130 velts.

The Model TV-10 eprrates an 105-5 50
130 VoIt 60 cycies A.C. Comes

noused 1n a deautiful hand-rubbed NET
oah cabinct complicte with poriabie
over .

we manulacture a cowpicte line of radio test cguipment
Wtite Orpt, RC-9 for FREE catalog today!

SUPERIOR INSTRUMENTS CO.

227 Fulton St., New York 7. N. Y.

at your regular jobber

—510,000 REWARD

$3.00 FOR CARTOON IDEAS

W th srumont honus by
Y Rav10- ELECTRONICR brints radio cartoons
with a

every month, Readors are invited to eon-

‘_,.) P.R.L GEIGER cOUNTER tribute humorous radio jdens which can
Weight anly 2 s, Priced from § 19 50 +om

plete. The mosl censitive partable Geiger Cannters mude
PRECISION RADIATION INSTRUMENTS, INC.
1101-L N. Paulina S¢. Chicogo 22, HI.
Dealer | iries Invited

he used in cartoon farm. It is not neces-
sary that you draw a sketeh, unless you
wish.

www americanradiohistorv com
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PHILCO MALIGNED

Deay Edditor:

This i~ to protest the letter from Mr.
J. E. Epperson, printed in your June
issue,

May I point out that, ax far as I
know. the I'hileco Corporation s the
only one that furnishes you free ot
charge cirenit diagrams of all thei
sots, including all parts numbers; and
that it will also give you free televi<ion
instruction with very little expense on
your part,

I have found Phileo parts more easily
obtained than those tfor many other
.et=, As for the troublez he found—I
have found about the same faults, with
slight variations, in sets of more than
one different make.

If Mr., Epperson can name any other
company that gives the service tech-
nician more information than doex
Philco, please let me know, as I would
like to take advantage of =uch informa-
tion to help me maintain service on
their sets,

LLoynp O. WALTER.
Dilloweude, Ohio

Assembled for your convenience

Facts, standards
practices, data

for the whole field
of radio engineering

Radio Engineering
Library

RO e of the Mutiraw il publieatio
e len T e baoks o ry oas  the
iving [it rombleie

idepen v r >l

facts el chpineet s i H

whose  spw fichte  are lerary |||C|||d!s:

&rounded Tadio funda
1T The er circait
phenomel the theury

I. Fundamentals  of
Vacuum Tubes—

1etwar ks tsureiients, Eastman

and otl Hhjects the | 2. Rad'o Engineering

‘_lll"r\ ‘.1.' e ient ot all —=T8rman

" b 180 13 Cammunication
Engineering—
Everitt

J Scecial Low Price 4. High-F
’ ) . High-Frequency
i[OI OOPis (O (i Measurements—
Ypder s aHer you save Hund

’ 5. Radio Engineering

Handbook—Henney
n 3559 pages
FREE (0 Day Trial 2558 illustrations!
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;‘ﬁmﬁton AND Ept';&:’nh ('ﬁfo("d edi}I‘ic;Ivl;‘. ",{ quency installations, fringe-area an-
ilip M. Aforse. Publi iraw-Hill Boo
Co., Inc.. New York, 674 x 834 inchesr sa0 pepes tennas, and master or apartment-house

Price $5.50, systems,

Television interference is given a
chapter, and another one is devoted to
special installation tricks. FM anten-
nas, business practices, and safety pre-
cautions are also discussed, and the
boek eloses with a very complete index,

The second edition of this beok on
the theory of vibrations and sound in-
cludes more detail on radiation prob-
lems than did the first edition (pub-
lished in 1936) and introduces the
sutjeet of transient phenomena and
t e technique of operational caleulus,
The book is a thorough mathematical INVENTION ANI‘) INNOVATION IN TUHE

oo 3 . g o RADIO INDUSTRY. by W. Rupert Maclaurin
e.\].o.\lt_lon Of.lt‘s ?”l?"eCt on the lg\.e] with lhe technical assistance of R. Joyce Harman.
of basic physics—it is not a practical Poreword by Karl T. Compton. Putlished by The
treatise, The author taught the intro- Macmillan Company, New York. 6 x 84 inches.

. q g 301 pages. Price $6.00.

ductory course in this subject at MIT

Jor several years; 'he is now director The work of inventors and innovators

of Bl'ook!mv‘en National Laboratory at (persons or firms who put new ideas

Upton, N. Y. not necessarily their own—to work) is
traced in this book from the pre-radie
scientists such as Faraday to the re-

TV-FM ANTENNA INSTALLATION, by Ira =earch scientists and firms of the pres-

Kamen and Lewis Winner. Published by Bryvan ent day

Davis Publishing Ca., Inc. 6§ x 9 inc¢aes, 103 pages, S i . .

plus 17-page advertising geclion. I’rice $2.00. Though written primarily as a study

of the impact of the work of inventors,
The reader expects authoritative and entrepreneurs, business conditions, law
conplete coverage of the subject in a and other factors on the growth and
hook hy these two authors. Mr. Kamen development of invention and innova-
has had wide experience with antenna tion in the industry, the book is one of
installations in New York City; Mr. the best short histories of radio writ.
Winuer is an editer of radio service ten to this date, and will be read as
mrazines of long standing. It is there- such by many who are interested chiefly
tore no surprise that many points ne- in the events rather than the under-
glected in other works are carefully lying implications, and who will find
deait with in this one. the facts here marshalled in convenient
The mechanieal aspects of antenna and easily-read form.
ins a'lation are especially well covered, The appendix includes a two-page ex-
one chapter being devoted to installa- planation of r.f. and modulation and a
tion tools alone. Other chapters handle detailed statistical breakdown of past
spreial  coverage problems, high-fre- radio patent litigation.

|77

MAKES AUTO RADIO REPAIR
TWICE AS EASY!

Here—prepared by an auto radio ex-
pert of 20 years standing—1s every-
thing ¥ou need to know to instali,
survice and repale all types of auto
radios faster — easicr — more profit-
ably Covering every type of auto
radio from the mid-1930's, this com-
pact book gives you complete iustalla-
tion, troubleshooting and repalr pro-
cedures nlus tins on how to set up
shop and get business.

SERVICING THE MODERN
GAR HADIOev A. L. Hurlbut

ent Edition. THE Paues. Rlwrif. 282 illus. and over
S0t car radio diagrams, Price $7.50.

You'll really know how to repair guto radios
gromnbly after reading this great book! From
asic theory througi‘h step-by-step servicing meth-
ods, ever{ detall of the work Is explained In g way you
can easily understand, Differences between car and
ordinary radios; antennas: antenna input circuits;
power supply: circuit features; automotlve electrical
s¥stems. installations: loudspeakers; jnterference: vi-
brator maintenance; alignment. push-button tuning
and other related subjects are covered completely,

OVER 500 CIRCUIT DIAGRAMS

Of particular importance. SERVICING THE MODERN
CME RADIO contains over 500 circult diagrams giving
cireuit details ol sp-cific car radio Lypes you are most
likely to be called upon to repair. This feature alone
Can save voU many times the cost of the book. Use
coupon today for examination.

5-DAY MOMNEY-BACK GUARANTEE

Dept. RE-93, MURRAY HILL BOOKS, JInc,,
£3z Sadison Ave.. New York 16, N.Y,

1

]

]

[}

: I Send me Hurlbut's SERVICING THE MODERN
CAR RADIO book for which 1 enclose $7.50 158.00

! outside U.S.A.) or. (I send C.0.D. for this amount

: plus postage. (No foreign C O.D.'s.} If book is not

[}

[}

[}

]

]

[}

satisfactory it Is understood I may return it in
§ days and you guarantee to refund my $7.50.
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"SO" RADAR SET

87" RADAR SET (omplele with 9 tubes
tu lmling  picture tabhe  This I*lan ~1%sl-
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V. power ~upply «n LT or I'T hogts.
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Neat alum m case, full
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mpreciatml. You |mercial audio filter units selling for
AUOIO AMPLIFIER--Ltrand  new  qual| price—single units—3$2.50; in fois of 12 [$35.00 wholesal

with as mich safeiv ac in brightest sun. |4Me and sraree ouncer 1ype audie trane TILT ANGLE -BR-3. may be aliusted 1. |Filters' being sold for reducing QRM,

a3 farmers tlat sell for aver $10 M1 4 piece all exly contours. 3 sections extendl o 66" and at 2 KC off resonance for e
UCIIE, Werl? Good) MR et losed farg | Xingle unit Drice—$1.75: 12 lot price 9 for example,
i .50 ea,

ke ambll ) VERSATILE- MR -1, single hale femler o |COPODIe of twice the selectivity avail-

tier ar signal tracer far testiag ? . st
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Only $14.95 : 0 $3.90 et | el o 56;"2 ’.;ingle unit priec—$3.00
12 1ot price- 75 ea,
Ll tube eryetal (ontralted superheterodyne SUPER SPECIAL ON: THE MONARCH -Itit-5

. slagle hole. fop

revte 10 AT hand. The | I(SOLATION TRANSFORMERS | os1 mounting, & seetlons connd e o PDS52010-1 wilh dioarqm —$5.00,

SCR-214N COMMAND SETS

(Made by Weatern Electric for U, S, Gav't)
THE GREATEST RADIO VALUE
IN HISTORY!!

A nunmtain ol saluahte equipment thag In.
ol s not | hut 3 of the holtest anperhet
Communications Reevivers, eaelt ot which lias
a tuned I s1aite, 3 gang condenser, ooys-
tal, and 6 working tnbes nop counting reet)-
flers. Ao itrluded are 2 Tuning Control
Baxee; T Amenta Caunling Box with I8 K,
meler (0o neasre power ted inle anlenns
tour 258 Danamotors (alternation of et to
1OV oheratinn i+ quivk and stinple) : two I
Walt Tranmiilers Inclmling ceystale: gl
I"te-Aninlifler and Modulator e 1hat trans-
mitters ran he waed for volee as well as for
code. 2% Tubes supplied in all. In guaran-
teed electrivul conditian, Transmitiers and
Revedvers instantly romovalile fiam mounting
cavke witleln bl then in postelons o aleceafy
usr. s that they ran be spdit up and ised
separately at diferent lorations yust 1lke any
other sets. Ouly 4 lmited quantity avall-
able. sv zet vour order In |ast. A super

value 4t $59.95.

& 1000 CYCLE AUDIO FILTERS

Navy PD52010-1 low pass audio filters
as mentioned in the "'Peaked Audio''
article in June CQ, and designated by
the above number, are the exact elec-

e. They are infinitely
better than the surplus ""Radio Range

a 2 section filter using PD52010-1 is

oble through the use of the QR-er. (the
BC4S3 section of the 274N which has
provided the amateur's previous high-
est standord of interference elimina-

tion}. EXTRA SPECIAL — NAVY

1 seer

lot nrive —
DELUXE SUPERMET
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¢ ful sesulis, Usog
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statnbity and  cuye
Vosalatinn Irans
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BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept... [IEJBUFFALO -3, N. Y.
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B. S. DEGREE...IN 36 MONTHS

Make onc of the most important decisions ol your
lite—taday! Capitalize nn your electronic inter
ests—decide tn become an Elcitiral Engineds.
Chouse, alsn, to save a valuable ycar by earning
your Bachelor of Science Degree hoe in 36
months of ntensive year-round study.

This 46-year-old. non-profit Technical Institute
offers a warld-famous course in Electrical Enj
neering with @ mager 1 Elecnomns, Yau tollow
an industry-guided program which is constantly
attuned to current developments. It presents 4
solid background in the basic sciences g
Chemistry. Physics, Mathematics, Economics and
Flectrical Eoginecring subjects . plus 19 tech
nical specialty courses in Fngincering Llectronics,
including tour «ourses in Electronic Deagn

Practical. military or academic trainmg will b
cvaluated 1or advanced credat,
ELECTRONIC TECHNICIAN

At the end of the fiest year of study of the Eled
tnical Engincering course, the student s qualihied
as an Electronic Technician.

—n— MILWAURK E E —5=

) — GCHOAL oF ENGINEERING

Electrical Engineering .34 months
Electronics Maior

Electronic Technician 12 months

Rodio-Television Technician .. 18 months

MAJOR IN
ELECTRONICS

RADIO-TELEVISION TECHNICIAN

Vo sumng mn imescsted spocifically i 1adte
amd tdirggen: Prepare here tor a carecr in
television—the ficld which business leaders pre-
dict will be among America’s top ten industrics
by 1951. In I8 months you Fe-ome a Radio
Tuevision Technician, ready for positions m re
cuiver and transmitting testing, sersiong, sales.
surerviston and production,

Because ot this school's comontric ctaricklm,
the Bachelor ot Science dewree in Electrical
Engincening (Flectronics majory may be carned
1 21 additional months

P
A SP1CIAL PREPARATORY PROGRAM 1 of
tered tor men lacking high sebonl diplomas

TRAIN in modern. well-cquipped labuoratories,
shops and dasstooms, Facults of BS pecialists
over 1500 students and 30,000 graduates.

Founded 1903

by Oscar Werwath
o

Send Coupon for / r{\\
free d48-page Pic- .
totial Bulletin " Your G
Coreer”” and 110.

page Catolog.

)

E——— Y S ey Y . “ (;It& "

Dept. RE-949, N. Broodway and E. State, Milwaukee, Wis. g

Without obligation serd me the Bulletin, "Your Career,' and your catalog. | am interested
in - course.

{MILWAUKEE SCHOOL OF ENGINEERING

STATE

c.eo [ ) veteron of World war I

CITY P
L————————-—-—-—-————--———__

Make Your Career

RADIO and TV

tirre holidl hri

| 1 Al een " M and IFM
Raudi Tel fon  Thes [ t '
trained a wweer eeint w1 | ket onad
n It will pay Yo ] ] |
bon Marnin Sl of Kadino yrts, estabdldied 1 v
Complere dav amd pight classes he Jztest eauin
ment nd a staft of 30 national own In
strilctors. Over 977 of the combination men gradi <
are  hlaced johs  inuacdiately  throngh he  Nee

placenient senviee. Approted for veterans

FREX —Write for Free Rooklel " Your Future In Radin

Don Martin School of Radio Arts

1653 No. Chrokee. Hollywood. Callf. HUdson 23281

Preporatory Mathematics, Serv-
ice_ Broadcost, Television Ma-
rine  Operating, Aeronautical
Frequency Modulation, Radar.
Classes mow Iwming for e fall trm Oct isd
Entrance exam, Sapt. 190
Veterans. Literature.
COMMERCIAL RADIO INSTITUTE
»

(Founded 1920
38 Wast Biddle Street. Baltlmere ), MWd

www americanradiohistorv. com
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NEW, INTERESTING

I[I.[VlSl I]N TECHNICAL CAREER

As Television gains momentum. rapldiy. |
constaniLy. It offers to properly-tralned tech-
nieians careers with  fulure in Industry,
Broadeasting or oxn Business.
Train at an Institute that pioneered

in TELEVISION TRAINING since 1938,
Morning. Afterncon or Evening Sesslons in
labhoratory and theoretical instruction, un-
Jder guldance of experts, covering all Dhases
+f Radle. Freguency Modulatlon, Tele-
slalon, Licersed by N. Y. State. Free
lacement Rervice. Approved for Yelerans.
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

LEARN RADIO!

PREPARE FOR A GOOD JOB!
COMMERCIAL OPERATOR (CODE)
RADIO SERVICEMAN

TELEVISION SERVICING
BROADCAST ENGINEER
V.A. Furnizhes Books and Tools
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 Eutaw Place, Dept. C, Baltimore 17, Md.

FLL THAT JOB WITH A
C.T.1. TRAINED MAN!

Solve your man-power shortage by employing well-
tramed. dependable young men who have been
traimned by Commercial Trades Institute. Our grad-
uates have completed an intensive course in Radio
or Television Servicing., Their trainlng has been
practical-—in _ well-equipped shops under expert
supervision. They ve learned to do competent work.
To enable ¥ou 1o evaluate the efliciency of C.T.1.
training. we'll be glad to send you an outline of
the course. You'll find the subject matter extensive.
complete. tharonah,

We probably have men who hail from your vieinity
but most of our graduates will travel anywhere for
a good opportunity, We cordially invite employers
to write us for detailed information on available
men. (No employment fees. ) Address:

Plocement Manager, Dept. P108.8

COMMERCIAL TRADES INSTITUTE
1400 W. Greenleaf Ave., Chicage 26, Il

RADIO.ELECTRONICS for
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”) RADIO ENGINEERING

. .
FM—Television—Broodcost
Police Radio. Marine Radio, Radio Serviving, Avia-
tion Radio and  Ultra High mobile applications,
Thorough training in all hranches of Radio asd Elec-

fronics. Modern laboralonies and equibment. Old es-
tablished school, Ampie housing [acilities. 7 acto
campus.  Small ciasses.  enrollments  himited.  Qur

gradvates are in demand. \Write for catalog.
Approved for Veterans
VALPARAISO TECHNICAL INSTITUTE
Dept. C VALPARAISO, INDIANA

AUDIU [NGINEERING SCHOOL

A hractical Audio Entineering course In Soinnl Fansa
muilale: DISC. FILM and MAGNETIC Recording: Trans.
Minsien  Meusur 8. Momiloring and Mixing, Lah.
sraturies conlinn Transmissaun Sets,

ie Analyzer, Distortion Seis. Intermodulation Ana.
yeer, wml vaher equipmient, lhu‘"rlllnﬂ Studio asaimu-
liung Beaadeast, Motion Pleture and ¢ ommercial Sound
Ih-mr‘rllnm H. M. Tremane. Prew,sDirector. Approved
tor Veferans and Foreign Visas.

HOLLYWOOD SOUND INSTITUTE, Inc.
1040-E North Kenmore Hotlywoad 27, Calif

Oscillators; Har-

FREE BOOK ™+ =
h'\'\ll-l:l, (funh{y for am, ur or
O AL s LAY

e T i N DLER SYSTEM €O,

Dent. 3-K. Box 928 Denver 1, Colo.

Camplete Radio Engincering
Caurse. Bachelor of Scicnee De.
gree. Courses also in Civil, Elec-
trical, Mechanical, Chemienl, Aeronautical Engi-
neering ;. Business  Administration, Accounting.
Secretarial Science. Graduates successful. Ghth
year. Enter Sept., Jan., March. June. Visitors wel-
come. See beautiful campus, well equipped labora-
tories. Write for catalog.

TRI-STATE COLLEGE 3% thovtin

RADIO-TELEVISIO

Save seliool 1ime and money with WRTI Specialized
Training. Quality fur "iuh-income technical careers in
b0 maths nnder practieal enxineer inerriero
Practival dailv Jecture lahnratory training provides the
His reeeissary 1o I dawti responsible positions.
e an FUUeCs lice cunin al Radio hierator:
- an I'M Radin-Teloviclon Terhnt jan. WRTI grad-
n t 1 ADDroved ior veterans: un
Sevd for Free flustrated .

WESTERN RADIO-TELEVISION INSTITUTE
341-B West 18th St.. Los Angeles 15, California

ELECTRICAL TRAINING

Intensive 32 weeks' residence course in funda.
mentuls of industrial electrical engineering, in-
cluding radio, eleetronies. Prepares for technician,
encineering aides. Approved for veteran training.
57th year, Enter Sept. &, Mar, 6. Catalox.

gl:ls ELECTRICAL SCHOOL g%‘

7549 TAKOMA AVENU

WASHINGTON 12, D. C.
” RADIO COURSES
@ RADIO OPERATING @ CODE
@ HADIO SERVICING @ ELECTRONICS
| ® F.M. TELEVISION |
o REFRIGERATION SERVICING

Write fer Catalog TE and Picture Brochure

Y.M.C.A. TRAUE & [ECHNICAL SCHOOLS
229 W. €6 St. (West of B'way) New York City

NEW MAGNETIC RECORDING TAPE SPLICER

The nw Carsah Tapie Splicer: Lo Hoads 1ap-
alignmen?s 2. Makes a el spice Jur
splice nn 3. Uses wiy hing of cutting w
razor e for all cuttioe operations: 40 A o

tistis to he made wih e tape in one positie b "5
any kind of e lhilose ad esive tape: 6. 1s sl ene tEh 1o
he mommal an your 0 cottber reody for fnstan, mse; 1.

I'ermits anyo e 1o easily

paper or plas de tape,
Carsolt Tap s Speiver, ..., L.,
Splicer with Wudes : nd spliving 1

Sati-Faction guarantestdt. Pastpald in U.8.

MAGNECEESORIES, Box 6963, Washington 20, D.C.
SEPTEMBER. 1949

il quickly make goal <plices un

. PROSPECTORS’ GUIDE FOR URANIUM AND
THORIUM MINERALS IN CANADA. Published
by the Bureau of Mines, Department of Mines and
Resources, Ottawa, Canada, 4% x 6% inches.
37 pages,

Apparently the first of the recent
crop of books and brochures on uranium
prospecting, this book contains in brief
and extremely clearly written form a
description of uranium and thorium
minerals and their modes of occurrence,
with special attention to Canadian con-
ditions,

Methods of detecting uranium-bear-
ing minerals are deseribed, with a com-
plete appendix devoted to the Geiger
counter, its use and care, precautions
in using it, and servicing methods. In-
formation and regulations useful to the
pro<pector in Canada are also included
in the book.

ELECTRON TUBES—VL.S. I and Il. Edited by

| Alfred N, Goldsmith, Arthur F. Van Dyck. Robert
8. Burnap, Edward T. Dickey and George M. K.
Baker. I'ublisied by RCA Review, Radio Corpora-
tion of America. Princeton. N. }. 6 x 9 inches:
Vol L 475 pages: Vol. 11, 454 pages. ’rice $2,50
per volume.

Ninth and tenth in the RCA Tezhni-
cal Book Series, these two volumes in-
| clude all the more important papers
published since 1935 by RCA research
workers on the subject of electron
tubes. Volume I covers the period from
1935 to 1949: Volume II contains
japers published between 1942 and
1948.

The papers are grouped under four
heads: general, transmitting, receiving
and special. Some of them appear in
full; others in summary form. This
makes possible the inclusion in the two
[ volumes of a larger number of papers
| than would have been possible had all

been printed in full.

A very complete bibliography of
periodical literature on vacuum tubes
is included, as well as a listing of the
RCA Tube Department’s Application
Notes published from 1932 to the pres-
ent date,

PHOTOFACT TELEVISION COURSE, hased nn
& series of lectures by Alhert C. W, Saunders, and
edited by B. V. K. French. Published hy Howard
W. Sams & Co.. Indianapolis, Indiana. 8% x 11
inches. 215 pagzes. Price $3.00.

Exhibiting the characteristics of its
lecture-type composition, this course
often goes into greater detail than
similar books, almost as if the author
had been stopped and queried by his
reader. As a result, certain points of
information which he could not find in
parallei works have been discovered in
it by this reviewer,

The language is marred to some ex-
tent by a scho'astic style. apparently
also due to the lecture background. On
the other side of the ledger, the same
background no doubt accounts for the
many reviews, summations and consoli-
dations of information presented, a fea-
ture which the solitury student will
certainly find valuable.

Besides a rather complete index, the
hook contains a glossary of television
| terms as well as an extensive bibliog-
! raphy.
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TELEVISION RECEIVER—$1.00
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receiver. 18 pages—11"x17% of pictures, hiclarial i1
¥rame. clarilad schemarh . 1775227 camplete selue
«Hazram & chassis lavout. Alse hooklet of allznm
Instenctions, valtake & resistance lables znd (rou
shonting hints.— Al for $1.00.

CERTIFIED TELEVISION LARORATORIES
Dept. C, 5507-13th Ave., Brooklyn J9. N. Y.

TRAIN QUICKLY!
f} 7) J OLDEST, BEST EQUIPPED
sy | SCHOOL of ITS KIND in U.S.

Come to the Great Shaps of COYNE in Chicago dur.
ing our 50th Annijversury Vear! Get quick, hracti l
trunmng in RADIO-TELEVISION or ELECTRIC-
ITY (1 Appraved. Finance plan for non-veterans
Mall Coupoen Today for complete details

NOT «“HOME-STUDY’ COURSES!
N learn on teal. full-size canipment, not by mail.
Finest si; triined instructors to hielp you get
ready quickly for a better jobs, a fine futyre
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TRICITY or RADIGITELEVISION. 1

| - Both hooks
sent FRIER if your wish. No obligation: no salesman
will cull. Act NOW?

i B, W, COOKE, Pres.
| COYNE Eiectrical & Radio School, Dept. 63814
500 S. Paulina Street, Chicaga 12, liinois "

E Send FREE BOOK and full details on: :
1 O ELECTRICITY [J RADIO-TELEVISION !
E NAME. o !
VADDRESS ................, 60600a00an DOG0EoDa0 .
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Visit the
FAMOUS
F!ESTA
LOUNGE
Renowned for
Fine Food

OPEN
ALL YEAR

WHERE RADIOMEN MEET, EAT and SLEEP

a)
TIOTELAOYTRAND

s
Atlontic City's Hotel of Distinction

The Ideal Hotel for Rest and Relaxation *
Beautiful Rooms * Solt Water Baths * Glass
inclosed Sun Porches * Open Sun Decks
atop * Delightful Cuisine ¢ Garage on
premises. * Moderate Rote Schedule.

Exclusive Pennsylvania Ave. ond Boardwalk

Check these Prices!
SELENIUM
RECTIFIERS

115 YOLTS

Yor Radijo & Televizlon
Appilleatiots

lots of loty ef

guaronfeed 10, eoch 100, each
75 WA 5b 50
100 WA o 54
150 WA 72 (b
200 M & 89 .1
250 MA [RD) a8

OPAD-GREEN COMPANY
71WarrenSt., NY. 7N Y, BEekman3-7385-6

HEADQUARTERS FOR ELEGTRONIC TUBES
IN ALL QUANTITIES

5000 Mognetrons, 1000 Kylstrons
$00 000 other tubes. Write for
our Bulletin ond Prices.

ICS. INC,

135 LIBERTY STREET NEW YORK &, N. Y.
Pront WOaTh 48282

P IR CRRCR USRNSSR S A A A

’ 5

2 $1,000 A MONTH

? ’

ZCNSA AR AAAL HARARARRRRR LN
That's what JUST ONIZ of the

ASN S )

many plans  in this ook
brought in—over $1.000 a
wonth, steadliy. from radin

service alone, HOW TU MAKE
AIORE MONEY IN RADIO
SERVICE i3 so full of money-
making plans and ideas it will
umaze you. Why work for
wages? Why not hecome Your
own boss and make more
moneyt EVEN BEGINNERS
who used some of the easier
plans In_ this book averarel
WAY OVER $100 A WEEK
just working from home. This
book 1s making money for
servicemen d  beglnners,
everywhere - A.. Canada
Fuerto Bico. Mexico, S0, America. Ha 'hillppines.
and other rountries. Letters of thanks are continually

voming in.
AT LAST!

The real money-making secreis of radls service are given
out In this book.
—Book very helpful—follow- —Hest of ils kind Lthat have
MR advice in the buok earned  ever been printed.
high as $100 = ek radia W
repalring, in my
€. €. Seidler,

. @radford.
E. Chicago, Indiana
Jiave bouk only a week—
couldn'e  stop  readlng it
Already made money
many new cunlamers.
A, T. Waters, Jr..
Carthage.
1n business 17 years. Book
comtains Many thogs W
took me many ycar- to !
the hard way. Book w

partment.
Brockiyn,
N. Y.

—1In husiness 10 vears—re-
celved many valuable point-
era—read it 3 times. Would
not take twice the price for
it . . -W. J. Phillips,
Selington, W. Va.
—In radio 15
contalns far more informa-
tion than expecied.—FEvery
Fadioman  should have this Many (mes ite
hook. W. J. Fraser, . ¥, Fussner,
Eiment, N. Y. Eimwood, lHlinois
9% years experience aure packed In this 83 paze hook.
R x 10%. by V. Gale, for serslcemen. glnners, sto-
Among MANY OTHER THINGS 11 _shows Yyou
¢ Is and how to met It FAST: llow 10
get plenty of cuslomers; llow to lest 3els wllhout 1aking
thetn out of rahinets and glve estimates QUICKLY ; Muw
Lo operate spare time and hulld to full tinte: How much
to vharee: Mow tn counect with eertain RIG MONEY
conrern~: Huaw to Increase husiness and  expand
send for this hook teday amd start making moie mones
almost as soon a8 you gel (. The Tull nrlee I3 only %t
tuny tonvenlent form) postpaid; or C.0.1). at $3 plus a
few centy postal charges. Yon hate nothink ta Juse, Ex
amine it for 5 dads. 16 you aren’t positively detighred
return 1t amd we will refund your $3 prompily. If you
want more information about the book send for literature
#2-RE. 1U's free.

MERIT PRODUCTS, DEPT. RE.

216-32 132 Avenue. Springfield Gardens 13, N. Y.

mall  cost

<z

GEIGER COUNTERS|

Find rodium, troce water mains, prospect, check
local contomination, assay ares.

Send AEC boaklet ~'Prospeeting for Uranium' $.50

Send Calibrated Uranium standard: Assay ..$7.50

Send 30mg em* Al wall Beta-Gamma tube $7.50

Send complete parts kit and diagram .$48.50
— Send assembled 5.3 Pound portable . $90.00
| Send ) I0VAC ouantitative Tab. model $150.00
[} Send detailed information [ cheek ] cop

COSIAIC COUNTERS

112 Cornell Ave. Swarthmore. Pa.

PEN-OSCIL-LITE

Extremely convenlent test oscillator for all radio
servicing: fllgnment e 1 as a pen e Self
powered ¢ RanSe irom 700 cycles audio to over
600 megacycles u.h.i. o Output from zero to 12%
v. o Low In cost e Used by Signal Corbs
o Write for information.

GENERAL TEST EQUIPMENT

38 Argyle Ave. Buffalo 9, N. Y.

VY you don ¢ receive out

BARGAIN
BL.53 BULLETINS

gou ve loccng money! @

=
S ,t ~

_..JE#__-

A RADIONIC SPECIAL!
Stacked, All Band Conical
TV Array...at Lowest Cost
It's here! Sclentifically designed.
mecislon made, all-band conlcal
TV  array — RivIng  tremendous
xaln and shsolnte minimum in
| tetference 8t u COSt Do Rreater
than the usval dipole. Permiis
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300 ohm line with minimum loss. All dural con
struction. 10 foat mast lrslided. Amazingly 31‘ ’5
law  price of anly o ' o
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Hest  sonlity  3u shim _twin-leal,
fret. $1.30. 1000 feet $12.25
e Sreeis witly amter. halanre €.0.D.
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PROSPECTING FOR URANIUM. Puhlished by
the United States Atomic Energy Commis:ion and
the United States Geolugical Survey., through the
Goverament Printing Office, Washington, D.C.
4% x 5% inches, 123 pages. Price 30 cents.
This little book contains very com-
plete tables of uranium-bearing min-
erals, descriptions of their deposits, and The best quality—

CARTWRIGHT’S

Patented

TRU-CUT TIN SNIPS

Easiost cutting tin
sop. Handy  toad Prompt
for 1001 johs. Belivsioy,

Laghtwe ight—will
cut 18 Eaure shoot

;':.::.?I;'.“‘Ez‘:ytr?"‘:.h:v: 8422 P methods of search for them. The Geiger the largest variety . . .
el i ' camoaers | COUNter and its operation are com- For Beginner, Technician or Engineer
FREE Gift with Each Kit

Check These 7 Tru-Cut Features letely deseribed.
o' us a perfivet circle, 1ighy lett. 2. "uls sQuare xmlnll g Oth):,‘l' Subj(’Ct% covered are lahor'atorv PIIIS FREE MEMBERSHIP =
hoth ways, right or Il'll 3.1 1 ,' i ) c in PROGRESSIVE Radio
wlen vitedue 3. Tl | Crr assays anc selling plqce(lule. laws and & Television Club:
wranlved againt regulations, and prices and special Provides FREE Consultation Service.
'\'\"','\'..','.,"-"‘"]..'if"'"“u . awards. Government circulars 1 to 5
tighe tit, 7, Faster i Truer rultineg, . o H q .t H P i
||:;- Less tht e e(ay €harp Longer and will gine Years on the .ld.ttEl SUbJECt are pnnted In an nﬁﬂlﬂ'
ot Service, 1ivt N me saving sninp nulla\ Ifi(h'-lllf a')pendlx_ Other appendices include a 5
. - can't supply der - -
/}.‘ fan e [ Send eask, list of books and pamphlets, maps, and s ot s
¢ thee or n a T - . v N . N
STy s e pontese. | lihraries which supply information in- apsoluiely No Knowledge
o WY ANTEED #1700 | teresting to the uranium prospector; of Radio Necessary. You
- NN et o 0.0, manufacturers and distributors of pros- Need No Additional Parts,
- . R Iy pecting equipment; the licensing regu- ExCELLIEN';.E{"_S":.SIB&EKGROUND
" o lations of the Atomice Energy Commis- , SONtaIns Exeiy iy yiu wecu: ;';,-;";: .onlbook metal
. A . : . o Phkians. b, LA OE ISl g 1eDen ; ;
/é,.? T sion; information in regar(.l to mining Sxacy) radlo jbarii: Tee instruction Scaliwritten ity
SZTE=y 5 - claims, and other speeial information Syl zadient e plore sional man, eneTiue] crcusa are
[ .t S Each of the 15 rajios you will buily operates on
sl oot . of interest. 0:120 voits AC or DC. Tiie P DGR.SSIVE Ra0i0 Ket
-| C'!\l‘llelll. for 1earning the pro.gin. n! Recciver
J EAR‘I‘NRIGH]‘ & suN Transmitter and Ampiificr desgn. It sed 0 many
Ridio Schools and colleges ,n U.S.A, and Jhro.‘ld It o
- un-d by the Ve.craas Administration for veteran trasn-

Tt 18 easy to learn or increase speed
with an Instruetograph Code Tracher.
Aftords the quirkest and most prace
tieal methorl yet deseliged  For hee
Emners er advanced <thscents. Avall-
able tapes from beginne nlphghet

Dept. 9R-E ' ™, rafBEE: ELECTRICAL aND RADIO TESTER, pius
Malava Ca'ifornia YOU CAN FIND URANTUM. by Joseph L. Weins | | Clun. vou wit e ent tied s creg Tade & Television
and William b Oty [ b & ORBER VaUR it wow: T radie teehnicans.
Weilan : Co., San Francisco, x 8% inches —
» = o B 3 . 7107 IELEVISION s
ALL'SE& 128 pages. Price $2.75. I‘ Tin 5 I uligned 13
TRANSPARENT A short historical introduction to the i ." w1y T ISS'ID\ 50
BOXES! subject is followed by a description of A e T W £
Sofe ond Loss-Proof uranium and thorium minerals, illus- i Usthule Itay Tute €47 58
. 552‘:‘"“ ne s for trated by a number of photos. The T, 1= K ews tn Y el g2 09
o Small parts - various types of prospecting devices, R i habis Uty $55.80
s thae 1 AR TR Y [ 1T T ] . A a8 Ao . el L -
v|“ll| m' e il o el e 1 inclu-ting (?(IE(I counters, spinthari- Cahiaet for 7 or 141 $24.50
trnypaent contan 1] Lers, AssHEE edsY alhl seopes, l'aleS(‘ODCS. electl'oscnpes, and [ER1 1IN I i B Nerrizione Mol
ats =am t . . i —— 2 - —_—
! " o . fluorescent lamps, are deseribed with
WA 1T s s B bases 174 ! P 5" OSCILLOSCOPE KIT
e 167 s M beaes I all their uses and disadvantages. A com- AM-FM TELFVISION
Tiatshatenl case thider o set for vonselt oy plete chapter on the Geiger counter is M absalute “must”” for todss’s radio-
Atk i aed fol lhat 1 al of veurs 00 . . . i Bl Tagsnar I g anil
An nesponiee el gt o 88 o added to the shorter deseription in LT e e -
~ ~v i ~ [ e . . . [N 1
it ot i e e commeteset | hich it takes its place among other | b oy Ouiilanergsr .- $39.95  ZRN
CARGILLE, Dept. RC, 116 Liberty St, prospecting devices. . = ———
New York, N. Y. There are also chapters on staking a VACUUM TUSBE VOLTMETER KT
iclaim. areas in which prospecting is Ao prafeaSiesl tdeee of les enniBment
R | o Lo precd Gor AT gd TV, Atiraelive ots
possible, and the government price and sait— MIHIEE Tigok on &
EASY To I-EAR" conE bonus program vl Bivicio recitigns, $23.95
i tﬂl‘--

SIGNAL TRACER KIT =
\n Pnalunhle ald in trouble-shoot fns ﬂ g‘o
ol 18,
ADVANCES IN ELECTRONICS, edited hy L. | ,1 Instraments = $21.95 ':é!'&
Marton. Published by Academie l'frﬂn Inc, New &
York. 6% x 9! inches, 475 pages. Price $9,

I¥Diral Measau »‘ -;r“ & ’l‘{llq is — ‘h“.“_ = Sweep Genero'or Kit
Siead pange 5ot ) 1 Shways 220 . e toe
ey QRM. 25 This is Volume I of what is intended ; | \",‘,(M“T,,\I tor e
L Hl l' L

T 226 MO Sweep wiidth

ENDORSED BY THOUSANDS! 15 f to be a yearly publication reeording

n 2 i slectront - 0 10 M. YVariahl
N Teener GO progress in electronies research and de L 1 LT
0 OOk velopment. Ble, aperat b
S0 (I . The fo'lowing ten articles are in- J FRER: Telwiision
we " N T- '1-' :nful Y Sy ale q N A& M Sersiciag
mu‘.'”rl'mmf' o e L i e | cluded:  Oxide Coated Cathodes. by £ Nt $22.95
Albert 8. Eisenst in (l','ni\'. of A\I?.): s SIGNAL GENERATOR_ .y
IISTHHEIUEHHPH l.'}ﬂ “PIH' Secondarv Flect'on Emission, by Ken- VM & FM aligrnent  and
th G. McKay (Beli Labs.) ; Television a4 T e
4701 Sheridan Rd., Dept. RC. Chicago 40, i, ;‘,’ b Tuhes amd  ihe Breart MG i fndarsentats, Over 104
ickup Tubes and the Problem of MU wm stiang harmenics. $00
>> T U B E s << Vision, hy A, Rose (RCA Labs.); The arele 2, Tley ficie
Deflection of Beams of Chareed Par- SR Test "l';l'l'l'l-" $18.95
M::CATS%%'RT%E‘NLE.D_Z‘;A&:O;"S,S ticles. by R, G. E. Hutter (Svlvania); = ==
50 FOR $18.00 100 FOR $35.00 Modern Mass Snectroscony, by Mark e Cunlits of I-Im.ml titters omhi
IA7GT GAGS 12877 25L6 G. Inghram (Areonne National Lab.): ; MRL e pas: ion: audcoters,
TH5GT GAKS 12407 5376 . : T huu v sereadrisg 73 Watt
1S eaLs 12AX7 3383 Particle Accc¢’crators, b M, Stan'ey /J soldetlig ];I:rrnlll """r"'\;‘l"l"
v < v L hoy - M . ” P 0 ol
173 eBfee c el B Livineston (Broo'-heven National Lab.) ; } FUU QR 75 willasine e L R
103 GFHG 1SATCT 37567 Tonospheric Research, hv A, G. McNish 8 STRER gy el
AN T by o Standar-le) - 8 HER Ki
304 5 N7GT Each 12SKiGT TnLéaT (Nation>] Burcau of Standar's); Cos- Tube FM Horelior. laticry portable recelver. 3 sy
3va 12476 1974 11723 mic Radio Noise. by Jack W, Herb. P sl _'_,';‘ _!f.":,“,‘";‘“l Hanl. 3\t
T et [YERRS GG UL G Ot st eit (National Bureau of Standards: tater liacer mobe
a : :
Ma y other tube tvpes available, Send for free fist. Propagation in the KM Broadeast o..,f,.';:".‘;':E.rm'fipgrnﬂ:ﬂgﬂmga"n.e?i?al;'s’r
Comolete :lnek avallanlr of TV replaceme:t parts. B . v . R €.0.@, or”as: accénted in U S.A
o0 (4 (05 0 o and, by Kenneth A. Norton ( National =
HALLMARK ELESTRONIC ¢ruperaTiow [ Bureau of Standards); and Electronic PROGRESSIVE ELECTRONICS CO.
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SEPTEMBER, 1949

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

82

« TRANSMITTING

« RECEIVING

« INDUSTRIAL

i SPECIAL PURPOSE

UBES

IMMEDIATE DELIVERY Check this list fer exceptional values in magnetrons.
L R cathode ray tubes. voltage regulaters. transmitting tubes—also neon,
AT THE LOWEST PRICES pilot and fiashlight bulbs. These are brand mew. standard make tubes, Order enough for
IN OUR HISTORY! future needs directly from this ad or through your locol parts jobber.
Type Price Type Price Type Price Type Price
ovﬂ $0.45 10Y,/V7.25 $0.45 7078 $23.25 872A $2.45
G .
1N21 Xtal Diode .65 . 1.55 878 .1
IN21B " e .80 125F7 .70 T14AY 9.95 930 2.20
iN23 *° . 80 125H7 40 RK715B 7.95 954 .50
IN23A (U .85 125K7 .60 T17A .90 955 .55
N27 o .85 125L7/GT .70 J21A 3.95 956 .55
1R4/12%4 .65 125R7 40 J24A 4.65 957 .55
1RS .95 12x825 2 amp, Tungar 2.2% 7248 4.25 991 (NE-14) .30
185 .95 13-4 Ballast .35 T25A 19.95 1005 .35
1521 1.10 15R 1.40 T26A 19.95 1148 40
174 .95 FG-17 2.85 730A 11.95 1201 B H
2626 1 REL-21 3.25 801 4 1816 1.25
2C26A .45 2304 Bollast .45 801A .75 1619 .55
2€34 58  25Z8/GT .55 803 6.95 1824 1.25
2J21A 11.45 28D7 .40 804 9.95 1625 .45
2J22 9.85 30/VT-47 (For Walkie .75 805 5.45 1626 .45
2J26 8.45 33/¥7-33 Talkies) 75 808 1.7% 1629 .45
2J27 14.45 RK-34 .45 809 2.75 14635 .95
2N 9.95 34 35 810 7.95 2051 .95
2J32 14.85 39/44 .35 811 2.38 7193 .35
2J33 19.95 45 Spec. .55 813 7.85 8011 2.55
2337 13.85 44 .80 814 3.75 8012 4.25
2J38 12.95 EF50/¥7250 .45 815 2.85 8020 1.35
2J48 14.95 Q 72 1.50 824 .49 8025 7.50
2X2/879 .65 72,3824 1.75 829 3.25 9001 J0
JA4 .35 VYR-75 .90 8308 3.95 9002 .45
JAS 1.05 76 .58 837 1.75 9003 .65
3AP1 CRT 3.85 VYR-78 .45 838 3.25 9004 .45
3822 2.95 80 .45 841 .55 9004 45
3824 1.75  FG-81-A 3.95 843 55
3BP1 CRT 375 83 .85 851 19.50 NEON BULSS FOR RADIO USE
3ICP1-S1 1.95 81v .95 WL-840 2.55 NE-2 $0.06
3C24/246 .47 B89V 40 881 32.50 NE-15 .06
3D6/1299 .65 VR-90 .70 864 .55 NE-16 .24
IFP7  CRT 2.9% VR-92 .65 865 2.55 NE-20 .06
3HP7 CRT 2.95 1008 3.25 846A 1.30 NE-21 .24
IGP1 CRT .75 FG-105 9.95 869 26.50 NE-48 .24
395 .90 VR-105 .85 8698 28,95 . NE-51 .08
REL-5 17.95 yu-1 o
SAP1 CRY 3.95 117Z3 .55
SBP1 CRY 2.95 :;-:;;Ahqlish 2.25 Pilot d Flashlight B b
5CP1 CRY 3.85 g .95
5GP1 CRT 6.55 ;;:gg it 1ot an ashhg ulbs
gj;?p }:;g FG-172 1323 Stock Ne. Mozda No.  Volts Watts Butb Base Price
5Y36 .40 2058 1.95 350-40 64 6-8 ce G-6 pC Bay $0.07
A .90 211 {VT-4-C) 85 350-31 57 1216 1.5CP G4z Min. Bay .08
SAB7 .95 215A 1.9 350-42 Spec. 12 & S-6 Cand. Scr. .13
HACT .90 2110 1.30 350-20 1446 12 .2 amp. G-3V2 Min. Ser. .07
SAKS .80 2828 4.25 350-14 49 2 .06 T-3Va Min. Bay .06
&B7 .95 304TH 5.95 350-15 3186 120 3 S+6 Can. Boy 1
4BEb .65 304TL 1.75 348-22 PR-10 [ .5 amp. B3z Min. Flong .05
8C4 45 307A 4.25 350-19 Proj. Bulb 120 500W 7-20 Med. Pf 1.45
sC6 .75 J16A .75 LB-17C 24 J035A T-2 Tel. Base .18
sC2 19.75 350B 2.55 LB-S8A 110 ™ c-7 Cond. Ser. .17
6Dé .60 ine .85 LB-57A 53 1216V 1cp Min. Bey .07
SE5 .70 388A 4.95 LB-Y00A Airplane
sHé .50 417A 19.95 Headlight 24V 239w A-19 Med. Pf .38
6J5/6T 50 434A 7.45 LB-101 323 3 (AIRCRAFT) T-1'2 953 .22
636 30 446A 1.55 LB-101A  LM-60 115¥ 250W 7-20 Med. Pf .40
&NT/GT .80 450TH 19.95 LB-102 1195 12-18 .50CP RP-11 DC Bay 14
sR7G .80 GL-a7a 2.75 L8-102A CC-13 110V 100w 7-8 DC Pf .33
6SF5 .65 527 11.25 LB-102B 147 2.4 .8 amp. DC Boy 14
65G7 .70 WL-530 17.50 (Airplone type)
6SH7 .40 wL-S1 17.50 LB-102C  3Dp2 28 PC Boy 14
65J7/6GT .65 532A/1B32 3.55 LB-104 313 28 A7 amp. T-3'2 Min. Bay 1
65K7/GT .65 GL-559 3.75 LB-10S 1816 13V .33a Min. Bay A2
65L7 /6T 65 KU-610 7.45 LB-106 12A 12 .09-.11 T-2 Tel. Bose ar
55N7/GT .80 HY-$15 1.20 LB-107 24-A2 WE 24 .75 105 T-2 Tel. Base 18
65Q7/67 .60 7008 9.95 LB-108 $-14 Argon 105 2V: Watt Med. Scr. .22
TA4 .65 700C .95 LB-109 H Telephone Type Neon T-2 A7
TA .65 700D 9.95 350-18 1477 24 17 7.3 Min. Secr. A6
7€4,1203 .40 702A 2.95
1C7 .65 ;gg: 4.85
7E6 .65 2.65 c/
JEe 45 Jo7a Noico 1050 DISCOUNT ON ORDERS OF $100. OR OVER
TH7 .75
INT .75
797 .45
10/VT-25A .40

Manufacturers: We carry thousands of electronic parts in stock.
Send us your request for quotations.

Distributors; Our standard jobber arrangement applies. Order
directly from this ad.

N -

SALES, INC.

320 N. LA SALLE ST., DEPT.-Y, CHICAGO 10, ILL.
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YOU Need My PRACTICAL Training to Make Money in

‘@ TELEVISION:

LECTRONICS ¢

-

NOW IS THE TIME To Get Into This
Le n at Fast Growing Industry —=Prepare For A
ar Fine Paying Job Or Your Own Business!
If you want to get into Radio-Television and Electronica . . .
H o M E you owe it to yourself to ge* the facts sbout my training. [ have
trained hundreds of men to hecome outstanding serviee tech-
nicians—and ['m ready to do the same for you. Whether your
IN YOUR goal is a fine paying job in one of Radio’s many branches—
ﬂ or a suceessful Radio and Television business of your own—you
SPARE T’ME need the kind of training I offer! My training is practical and
' down to earth. YOU NEED NO PREVIOUS EXPERIENCE.
8 BIG KITS o You'll be astonished at your rapid progress. 1 start you with
basic fundamentals and give you plenty of practical shop-bench
Radio Ports and Equipment . . . training with many kits of parts [ send you. This is the training

that sticks with you and makes money for you on the job!
Get Paid For Spare Time While Learning
Soon after you start training I send you my famous BUSINESS BUILDERS that show
you how to make money in spare time doing interesting Radio jobs. Look ut the usefql
and valusble equipment you yet while training with me Gllustrated at left)—I send you
these 8 big kits of Radio parts and eyuipment and help you huild step-hy-step a power-
ful 6-tube superhct radio, s 16-range test meter, plus other mighty. useful equipment
for Radio and Television servicing. You will perform over 175 fascinating experiments
while training. You will learn about Television—so that you will be qualified to step
into this fast growing, profitable field. I also send you any valuable serviee manuals,
diagranis and my book telling exactly how to set up your own Television and lRadio
shop. I want you to learn all about my training—and that is why 1 urge you to elip and
mail the coupon below for vy twe hig FIREE Radio books. | eploy no salesmen—and

nobody will call on you. The important thing is to act now and get the fuers,

HAVE A BUSINESS

OF YOUR OWN
A profitable Radie and Television Scrvice
Shop may be started with little capital. 1
will show you how to get started and how 1o
bnild your small business. At left is pictured
one of iny graduates. Mr. Merrit C. Sperry
of Fairmoni, Minnesota in his own shop.
The way is alsu open for yon to build a good
SERVICE BUSINLSS FOR YOURSELF.

ALL KITS ARE YOURS TO KEEP RADIO AND TELEVISION

2 hrndreds d m denta
:I‘:::‘::‘Iu (']'rlo‘l‘haec[m." (;.10“0:“:1;1(‘]'];:’ llulllrl:!e?z::‘llnlorllt!;f{ I::’cync;fjrl l:::: o m):(la!l!lc‘lr\‘lslo‘: I N D U S T RY B o o M | N G
serviee work and save many dollars by not having g huy expensive “‘rendy-

made” test equipment Fach of tny 8 kits wiil help you advance and learn You coutdn’t pick a hetler time to get into Radio-Tele-
finportant steps In Radio and Tclevislon seryicing vision and Flectronies, New Television stations nre going THIS TRAINING
on the nir to serve every major city—hnndreds of new
CALVIN SKINNER LOREN D.SAUCIER AM and FM Radio broadeasting stations are also on the
of New drigans, La, of Coloma, Mieh. re- Tt n:(-rvc mu-;ivnllv every convaunity in America. All AVAILABLE
tells us he makes $5 to pofts that my training AIrkos § v, ¥ g - @,
i 4 510 in sapare time re- has made It possible for this creates new and bigger opportunities for lll_c trained TO YOU UNDER
o pairing radios. e i iiim to repalr 1arge man whe knows Radio-Television and Electronies. Good
How a'so Wankinic Wit numhersioffitndlolany Radio and Television serviee men are necded NOW! THE G.I. BILL

hig own Television set. Televislon receivers.

These Two Big FREE '
Radio Books -

My Training Includes:

Radio Servicing

L] L]
Tel?;:i:?:: SPRAYBERRY ACADEMY of RADIO, Dept.20-A
FM \odutation lunt,moll cosren fer a FREE | 111 North Canal St., Chicago 6, Iil.

my big FREE nhook, "How To
Make Money In Radlo-Television
and Eleetronles.” Learn why my
really practical tralning is best of
all for you. DIscover what's
nhead for you In the fast moving

I’lease rush my FREE copies of “llow To Make Moncy In Radio-
Television and Electronics™ and “llew To Rend Radio Diagrams
and Symbols.”

Public Address
and High

Radio-Television and Elec- NATE o s @ae o1 o Gwh 06 S € 5d S5 G BN e S B v e o (o oer
Frequency o iy bhe Sosute b o
3 o important to you. Mail the
Applltu"ons L;:u[;onlno‘:l_ L nolcun donime Address........... T A S il mene b b @ SR =~ S
r fast actlon.
Citr... - Sy waviesime m a0s s pac. 2w < S T e ‘e

{ ) Check here if you are a Veteran.
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newest anc ’mn:lsm'ne::t 0 a[r

e

@ latest flyback high voltage supply gives clear, bright
pictures even in fringe areas @ Automatic frequency
control locks picture in place @ Two flanking speakers do
justice to FM sound @ Front-of-panel focus control @ Coil
switching assures equivalent of separate, high-Q tuned

circuits for each channel @ Automatic gain control @ 3-stage
37 mc IF minimizes picture interference caused by other
radio services @ Double-tuned RF bandpass circuits improve
selectivity and image ratio. @ Automatic Station Selector
and fine tuning control.
Features a big 12"2-inch picture
tubc—most popular size of ail—
in a genuine mohogany cabinet

handsomely styled in the spirit
of tomorrow . . . yet oaly

$290950

EST. \\#!,.--" 7;.1
ekl NATIONAL COMPANY, Inc.

OF THE ROCKIES

MALDEN, MASSACHUSETTS
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