MAKING NEW TUBES

FOR FM RECEIVERS
SEE PAGE 128
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This New I(R)C JUNIOR Control
Cabinet Belongs on Your Bench

HERE'S WHAT YOU GET

IRC Control Resislance Purpose
Type No.

— r

9 oz 5 013133 500,000 chms A

- .% 1 DI3A33X 500,000 ohms B

Here’s one selection of 9 *hot-number” controls, switches and shafts -~ : glg::;x "‘g :::' :
you'll use every day ! The new IRC Junior Control Cabinet contains 9 I EXET) 2.0 meg. A

of the most-used ¥, 1 and 2 meg. type D controls with the added adapt- Purposs: AdTons or Avdio Circult contrels
ability of the tap-in shaft feature—plus 4 switches and 4 special shafts. A

This inexpensive assortment of popular controls will save you time | ? a1 SNITICHIES SPST.
and money, and reduce your need for exact teplacements. Facrory- #42 DS
packed in a handsome four drawer cabinet of sturdy cardboard. Cabinet SHAFTS
attractively finished in blue, yellow and silver with rwelve individually 3 Tipe "‘h "":"J:;t‘“;""d“’""" shatt 15
I . - . ed with eac| rol—plvsz
identified comparements. Otder the new inexpensive JUNIOR Control - vy

. L R N 3 3 Type "E" with universal knurl for special
Cabinet from your IRC Distributor today. International Resistance type push on knabs,

y

Company, 401 N. Broad Street, Philadelphia 8, Pennsylvania. In 1 Type 2 with universal groove cowr mony
Canada: International Resistance Company, Ltd., Toronto, Licensee. E S SRR B RS
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| Will Show You How to

Learn RADIO

\»e,/

1 send you Soldering Equipment and Radio parts;
show you how to’ do Radia 3oldering; how
to mount and connect Radio parts; give you
practical experience.

You get parts to bujld this Vacuom Tube Power
Pack;: make changes which givetyou experience

! with packs of many kinds; Jearn to correct power
pack troubles.

Do you want a good- -pay Job in Radxo
—or your own money-making Radié

Lesson and my FREE 64-page book,
“How to Be a Sug cess in RA IO—Te]e-
vision, Electronfs.” See 'how N.R.L
gives you practical Radio experience at
home—building, tesfing, repairing.Ra-
dios with BIG KITS OF "PARTS I send!

Many Beginners Soon Make Good
Extra Moriey In Spare Time
While Learning

The day you enroll I start sending EXTRA
MONEY manuals. You LEARN Radio
principles from my easy-to-grasp, illustrated
lessons—PRACTICE what you learn with
parts I send—USE your knowledge to make
EXTRA money fixing neighbors’ Radios in
spare time while still learning! From here
it's a short step to your own full-time Radio
Shop or a good Radio jobl

VETERANS

You can get this training right in
your own home under G. 1. Bill.
Mail coupon for full details.

= e S P

R i o+

RADIO-CRAFT

for

‘Shop ? Mail Coupon for a FREE Sample .

DPECEMBER,

Early in my course I show you how to build this
N.R.I. Tester with parts I send. It soon hélps you
fix neighborhood Radios and earn EXTRA money
in spare time.

A M.
valuahle
smplitude-modulated -signals for many tests and
experiments.

Building this
you more

Signal Generator gives
experience. It provides

- Future’ for 'I’raine,d Men Is Bright

' in Radio,. Televuslon, Electronics
.- It's prabably easter to get started in’Radio now
‘than -ever before becauae the Radio Repair bual-
ness is bodéming, Tgsmed Radip Tdchnicjans also
find profitable -opportunities 4in Police, Aviation.
Marine Radio - Broadeasting. Radio Manufactur-
ing. Public Address work. Think of even greater
opportunities as Telewision and Electronics become
available to the public! Send for free books nowl

- Our 33rd Year of Yraining
.My training includes TELEVISION o

Mr. J. E. SMITH, President, Dept. 7NX
National Radio Institute, Washinmton 9. D. C.
Mail me FREE. without oblifation. Sample Le son and

. 64-pafe book about haow {fo win success in dio and
iToI(.‘zmmn—Flt,.-cwonlu (No  ssicsman will call. PFlease

[ ]
1
L-----------------
\

APPROVED FOR TRAI-N

ELECTRONICS « F M :

You get parts to bufld Radlo Circuits; then test
them; see how they work, learn how to design
special circuits; how to locate and repair clreuit
defects,

You baild this Superheterodyne Receiver which
brings in local and distant stations—snd gives
you more experience lo help You win success
in Radio.

1 Will Train You at Home-SAMPI.E LESSON FREE

B Find Out What N.R.[. Can Do for You

* Mail Coupon tér Sample Lesson and my 64-page _

book. Read the details about my Course. Read -

letters -from men I trained, telling what they are
doing, earning. Sce how quickly, easily you ean
get started. No obligation! Just MAIL COUPON
NOW in an envelope or paste it on a Penny postal.
J. E. SMITH, President, Dept. 7NX. National
Radio Inatitute, Pioneer Home Study Radio Sehool,
Washington 9, D. C. [

Men for Success in Radio

‘-"i

L-—-l.,— LXK ]

(]
]
-

w
- J in RADIO
- J&‘c"'.‘.?:'.’:-

1947




w4

What’s The Indian Rope Trick Got To Do With
MALLORY CAPACITORS?

ALLORY originated and produced the first type “FP” capacitor. These have
been famous for performance for so long—have been so consistently pre-
ferred for original equipment—it follows they naturally become first choice of radio
servicemen. You might imagine there was some special magic in their making.

The popularity of FPs, however, has never depended on tricks of engineering or
manufacture. Yesterday, as today, it has been a matter of quality. Careful control
of materials . . . painstaking manufacturing methods that keep impurities down
to a fraction of a part per million . .. rigid standards of testing and inspection
... explain why Mallory FPs are preferred.

They are the reasons why Mallory FP capacitors last. .. why millions are in use
all over the world ... why they can be counted upon for service beyond the
normal. They are your assurance that when you install a Mallory FP, the cus-
tomer can depend on a job well done.

YOU EXPECT MORE AND GET MORE FROM MALLORY

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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NEW!

u 1000 pages:

All data and basic knowledge
in radio and electronics
digested into 12 sections...
in a complete, quick to find,
easy to read, handbook form.

Plan every operation in radio and electronics with the Radio Data
Book. This new radio bible will be your lifelong tool . . . you will use it
every day, on the board, at the bench, in the field! Use it for construc-
tion, troubleshooting and testing. The RADIO DATA BOOK will be
youc invaluable aid in design, experiment and in layout. It will belp
make your prodnction better, faster and casier, In any and every oper-
ation in radio and electronics, you will use the RADIO DATA BOOK!

CONTINTS
Each section is @ COMPLETE coveroge of its subject . . . 12 sections . . . 12 books in ONEf i
1000 poges . . . Schemolics . . . Accurote photegrophs . .. Speciolly prepared drowings . . . Whits s
an block chorts . . . Diogroms . . . lsometric projections ond eaploded views. b
Section 1. THE 150 BASIC CIRCUITS IN RABIO.

Every circuil is onclysed and exploined in @ Johnny-on-the-spot reference for i
any occosion.
COMPLETE TEST EQUIPMENT DATA.

now more cbout The Test instruments you now hove
want 10 buy . . . They're Alf in here—impartially describedl 2
TESTING, MEASURING AND ALIGNMENT,

Section 2.

... Find the new ones you l§

Section 3.

rodio circuit . . » Dynomic olignment—AM, FM ond TELEVISION made eosy wit
the Oscillagroph . . . Scientific use of the Yacuum Tube Voltmeter, Signol Generol-
ing Equipment ond other basic instruments,

Section 5. _SOUND SYSTEMS.
onning, instolling ond servicing a PA System. A complete chapter on every
component . . . How ta select and combine components . . . estimOting costs . . .
even acoustic requirements! l
Section 6, ELECTRICAL AND PHYSICAL CHARACTERISTICS OF RADIO COMPONENTS,

Know the wize, the power, the shopel A quick reference on.the construction and
design of ony circuit or equipment. N .
ction 7, COMPL TUBE MANUAL: Receiving, transmitting ond Commerciol.
B A flick of the poges brings you ta cll the doto and ratings of ony tube model
Section B. CHARTS, GRAPHS AND CURVES.
orck colcutotion devices . . . Flotting curves, nomogrophs, rules ond tobles for
speedy solutions to rodio problems.
Section §.  CODES. SYMBOLS AND STANDARDS,
ondy reference to ol radio symbols ond abbreviotions; code symbols, phroses .
ond chorocters . . . Where you want them . . . When you wont themi
Section 10. 50 TESTED CIRCUITS DESIGNED FOR OPTImUM PERFORMANCE .
Find ony circuit you want with complete parts Tists and specifications . . . One tube
receivers 10 complete AM, FMm and Television receiver Circuits . . o Amplifiers . . .
4

Trommitters . . . Test Equipment and Control Circuits . . . All with the lates
engineering refinements.

Section | 1. DICTIONARY OF RADIO AND ELECTRONIC TERMS.
Saction 12. RADIO BOOK BIBLIOGRAPHY,

Handsomely bound in RED and GOLD

The RADIO DATA BOOK is a work of complete authority, pre-
vared by engineers with many years of practical extreriencc. T|hey
}mvc been assisted by the 13oland & Boyce staff of editors gkilled in
preparing electronics munuals for the U. S. Signal Corps for many
years. These men have worked for several years gathering material
for this book . . . all the knowledge of rudio principles and operation
... all the statistics . . . all the newest developments in electronics . . .
every possible angle and detail. Eighteen months were spent digest-
ing this material into the most concise, the clearest, and the most
readable form. The result is this invaluable manual . . . The RADIO
DATA BOOK. Whether you use this book for general reference, for
scicntific instruction, or for education, one thing is certain—the prae-
tical help, the daily usefuliiess you will derive from it will prove to be
worth many, many times its astonishingly low price!

Advanced Sale. .. first printing, Only 10,000 available. .. To /
make sure to get your RADIO DATA BOOK, mail your order NOW.

SimpTies operofion oF e Orcllogroph . .. See whol's happening mide any 12 complete hooks in one only $Sﬂﬂ| Less than 42c per hook!

Section 4. _ALL ABOUT ANTENNAS. MAIL THIS COUPON TO :
=X FK Televison . . . design, instollotion, choracteristics, construction ond feed.

BOLAND & BOYCE INC., PUBLISHERS
460 BLOOMFIELD AVE. MONTCLAIR 3,N. J.

Please send me a copy of

THE RADIO DATA BOOK

NAME.......

ADDRESS . .. ........ P R RN

i
Enclosed is $5.00 I
nclosed is

|
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NEW RIDER BOOKS OPEN UP

NEW OPPORTUNITIES FOR YOU!

— e

oULUT!

———

| JusT

FM |

‘ ‘RlNSMISSlON AND RE

Here is technical know-how that will enable you to benefit
from the fast growing manpower needs of the electronic
industries. Rider Radic Beoks have proved their practical value

CEPTION i

ian of ol monv: in servicing shops, “ham” shacks, engineering lab bli
o. U tonatian of @ ‘ " T d J : | 9 s., public
‘ by John F.lidorlhvm::’ A “\U'°"'9hp'::‘"._nomml|""9 -t i libraries, government and private schoals and colleges. They
cmnﬁ: :2:".“, e mn::;;_ egulor broadeasting: are authoritative, and easily understood. Check the listing bee
tal Contie receiving:

® fundamon
‘ ® Fraquenty M":‘-‘::“::‘nmmim"
@ Eysentials @ (Wide
‘ .‘:.mm‘umn of ‘°::’ considered-

wd)
Band ond Nerow L o Signats

B l-umm‘m’m
‘ :1—:& Recoiving Antannos

: E
: our! w
F-M Recoiver . for the M—for the studen! ‘f'h°h JU ST
0% 4 of FoM Roceivers row bond F- for octivity in the lo
‘ . Mi""::: of F-M Receivers grooming h'u:;d:‘_ :“ ook exploin® fane 99 ,r s
@ Sorvi . 1d, this Y- Ny TAL
‘ ;vn 100 Fact-Packed Poges electronic ﬁ:“" and servicing of F » Here 4 4 book that proyi T "'.‘:"Ou AND $ERVICING
TIONS: poth the 1 1 provides 00 eque Power public address installotions T 10 €horaererisic Problem
‘ WO covers) $1 80 ceceivers, 114 1! POV hot 12 0 with microphones, amtiter. ™. O el whay o, ™0 10 low
o ‘CM Stock '52. 70 valuoble hand-boe -— O 10 trvice weh Pa sysigmy ¢ 9V tpecken, connecting :u::-:.'lm
poper Cover St - 0 — g B e

loth..
Hord Sack € —
| o

BROADCAS: 0

by HAR

our
| JANUARY!

| book wri

» 10!
A practe stotion oper

atof

1
nO:‘ oehgunniu.

INSIDE THE JACUUM TUBE

theory. The book, which covers diodes

tor radio sef

F-M oo °;ig ‘-’-u;ho is considering nor ‘
hom

d, po““-
'::l?de medium O

“A“nsoo Wen by @ well known

for athers who

i itions in
ottain high po:::' 53

By John F. Rider. A new opprooch and tech-
nique thot mokes its messoge easy 1o under.
stond. A solid, elementory concept of the
theory ond operation of the bosic types of
vocuum tobes bosed on the electro stotic field
odes,

tetrodes, and pentodes, presents a cleor physical picture

of exactly what is hoppening in a vocuum tube.
A goldmine for the d
‘omateurs and engineers. 425 Poges—$4.50.

SERVICING BY SIGNAL TRACING

Exploins opproved system of diognating foults
in radio receivers and all kinds of communica-
tion systems. The method wos introduced by
g the outhor of the book, John F. Rider. The system
hos won endo by individvals and os.
sociations the world over o3 well as technical
bronches of our government. 360 Poges—188 lllustra.
Hon1—34.00. Spanish edition—$4.00,

A-C CALCULATION CHARTS

By R. LORENZEN. Students and engineers will find this
book inveluoble. Simplifies and speeds work involving
AC cakvlations. Cantains 146 charis. Covers AC caltu-
fations from 10 cycles 1o 1000 megacycles. —$7.50

THE METER AT wWORK

How each typa of meter works and how sach
is vied in the field 10 best odvantoge. Cavers
whichever phoie of the subject the reader is in-
ferested in. 152 Pages—138 Hiystrotions—$2.00,

; @ muil for servicemen,

yicemen,

- 4 VOL. | —1929 10 1936176 Pogen...........52.00 [
o™ £ i vol. 1—1937 10 1941200 Pages...........$2.00

. N
ham’ equipmen
nd narrow band i ‘

who ton look 10 ‘
4 of their future profits, |

low. Order today — and begin to “Learn RIGHT with Riden”

UND!
Comidering the imporer - TANDING VECTORS AND ppase

Eoch Over 130 Pages...

o s westescerromnnnsss Beh ¢
ATCH FOR EARLY RELEASE Of ADDITIONAYL RIO?RNO:’:; ,,

thot Bbronch

VACUUM TUBE VOLTMETERS RADAR
Explains the theory ypan which the functioning .
_' of the different types of v-t voltmeters Is based. ;I:: I::;’"“','o,": "°;:d::":‘ '""°'l'd! h: this '”"""_t,"'
=y and also the practicol applications of these 80 pages, p:o!uul; illustrote d, anly $1.00 '
instruments. Includes a bibliogrophy consisting -

of 145 internationcl references. 180 Poges—

111 fhustrotions— $2.50. THE OSCILLATOR AT WORK

: Shows how vorious oscillater circuits function
THE CATHODE-RAY TUBE AT WORK

ﬁ thods to i i b
By JOHN F. RIDER. Presents o complete .n.f/ CLl GEld] 09 Bl [t pocen

2 '.‘*:J

plonation of the. vatices. types of cothoderray ) Alo describes the rf ond o.f oscillators yred
f-ﬁ tubss and whot role each element within the % ol sources. Caven 'cb;m'“’ -
e device ploys in ki " ond mﬂhv:'d":. cn.d orh.;’r;‘l)oud tests. 236 Pager—
al vitible. The only book of it kind! 338 Pages. 167 srotions—32.30.

450 Hivstrotions—$4.00.,

SERVICING RECEIVERS BY RESISTANCE MEASUREMENT
Discusses and parallet binarions of resi

and the distribution of currents and voliages, providing
the boiis underlying the circuit arrangements used In
various types of rodio recelvers. 203 Pages—94 lllusira.
tions—$2.00.

ALIGNING PHILCO RECEIVERS

] Complete ond detailed information for cligning
i every Philco model from 1929 1o 194).

AUTOMATIC FREQUENCY CONTROL SYSTEMS

ATy Bosic operotion of discrimi and A e
5":_““1,':3‘_} Frequency contrel circuits is detoiled in first port
=28 of book. Descriptions of systems used in com-
LSl mercial recsivers are fully described in second
L part. 144 Poges—102 lllustrations—$1.74,

JOHN F. RIDER :
PUBLISHER, inc.

404 FOURTH AVENUE,
NEW YORK 16, N. Y.
(Dept. B)

|
UNDERSTANDING MICROWAVES l
By VICTOR J. YOUNG. Foundotion for understanding
microwave radio and radar. Exploined simply. Design l
ond Operation of woveguides, magnetrons, klysirons,
antennos, etc. Section | covers theory; Section I, terms, l
ideas, and theorems. 385 Pages. Liberolly Ithustrated. $6.00.

AN HOUR A DAY WITH RIDE! ol
VOLTAGE DISTRIBUTION 1IN IADN? RECEY =
ofdkclly interprated in terms of how Circuels are emp
pr
= G-CURRENTS :
d;:‘:::::u of alternoting curtants in receivers Basic §
tarity of this text. ha:
munication systems, ond the ¢ e
AUTOMATIC VOLUME CONTROL—An sory fo unders

LEARN RIGHT

R SERIES—96 PAGES . ....- _{each) ?‘.15

3—The applicotions of Ohm’s law,

yed in rodic recelvers.

IN RADIO RECEIVERS™-—This book {omiliorizes
ki te ol com-

i ject in relation ;
RESONANCE ANO ALIGNMENT—The importance of lx ::lzl.w i
explanation of how ovc b

)

Export Agent: Rocke International
Corp., 13 E. 40th Sweet, N. Y, C.
Cable ARLAB

you with the

"---__Pawflf;&-;s*;: of )
RIDER MANVALS L

s i

WITH RIDER/!
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Learn Fast... Earn Fast

HOME TRAINING
Planned For Your Needs

You Build All These
TESTERS . . . and MORE!

I give you a fine, move
ing-coil type Meter
Instrument on Jewel
Bearings—with parts
for a complete Analy-
zer Circuit Continuity
Tester. You learn how
to check and correct
Receiver defects with
professional speed and
ACCUracy,

Practice

Does Il
f8oldering, wir-
dng, connect-
§ngRadioParts
e . . building
c¢ireuits with

yourownhands Lghe.
e you can’t ] e
beat this meth- P ] \

od of learning. |
‘When you cone W
&truct this Rec-
tifier and Fil-

ter Resistor

and Condens-

er Tester, etc., you get n really practieal slant on
Radio that leads to 8 money-msaking future,

Building this Signal Generator-and multl-pur-
poee Tester will give you the kind of valuable ex-
. perience and practice that is so important as a
foundation for making good money in Radio. It
makes a breeze out of fixing Radios, and you don’t
have to spend money on ready-made Equipment.

VETERANS

APPROVED. FOR G.I. TRAINING .
UNDER PUBLIC LAW 346,

for

RADIO-CRAFT

Vs
L ie
=

ol 0y -
R R AT L = A
R R AR D R R A e

0’ Easy Month

DECEMBER,

]

PRACTICE WITH
YOUR OWN
HANDSI
Mind tralning |
through hand |
practice, that's
the only way to |
LEARN and RE- i
MEMBER Radio.
It's the most suc-
cesnful of Home
Training methods.

LOW COST HOME RADIO TRAINING!
ly Payments!

My perfected Radio Training prepares you to
start your own Radio Service Shop—or to land
a big pay Ralio job. Wi.h my help you get
neighborhood Radio jobs while learning—for ¢z-
tra cash and rich exverience. I train you RIGHT
~-by putting you to work with your hands in
your own home during spare hours. You get
8 big kits of real profcssional Radio Parta and
Equipment—and use them_ to build. iest and
trouble-shoot & Powerful 6 tube superhet re~
ceiver, 8 16 range test meter set-up and ovet
176 faecinating, instructive Radio expPeriments.
~My training is down-to-earth, really PRACTI-
CAL—it's the Training you need to make

leacs rush m;

SYMEOLS.™

“How to Reed Radio Dlagrams and Symbols’’ ond "How to
Make Morey in Radie, Electronics and Television.” Immense,
practical volue 1o you =— and they’re. yours FREEL

SPRAYBERRY ACADEMY OF RADIO
F. L. Sproyberry, President .
Room 20127, Pueblo, Colerado

e y FREE conies of '"How to MAKS MONEY IN RADIO. ELEC.
TRONICS and TELEVISION and

OVER
175 PRACTICAL
EXPERIMENTS .

You'll find out how
to build countless
Rodio Clrevits.
You'll learn a new,
fast way to test
Radio Sets without
mifg. Equipment.

money in Radio. Theo-y is cut to the bone—
you don’t need any fravious schooling or exs
,perienee. S raybarry Training star 3 you out
at the very beginning of Radio—the lesions are
completely illustrated, simply wriiten and casy
to understand.

Get the facts about Spravberry Trasining NOW.
Find out what it can do for you—“repare for
amazing cpportunitics in Radio Servicing, Tele-
vision. FM, Radar and Industriai E’cctronics.
Fill out and mail ecouvon for my two big Books
—FREE. No ob'igation—and no salesman will
call. Mail coupon TODAY!

““How to READ RADIO DIAGRAMS and .
0O Check here if & Voteran

Address

State

CHRY ——

1947

(Mall In envelopd or Pasts o Penny postcard)
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‘TU 6B, 3000 ke to 4500

60 c.p.s. operatlon

Tuning Units
From BC 181 & BC 375

FINEST
QuaLity

ke, TU 9B-7700 to 10,000-
Ke, TU 10B-10,000 to

Communications”

LOWEST
PRICES

12,600 Ke, TU 22 B- 360
to 660 Kc. Will supply
closest unit to Speci-
fied Frequency at time

of shipment.
Each .......... $2.75
From TCE & GP-1.
| Ideal basis
rig. Ranges: A
800 ke, B 800-1500ke.
| C 1.5-3me, E 4.525-6.6
me, F 6,2-9,06me. Com-
plete set of 5 ..$11.00
5 $2.75

Units C’;r F. Each
Unite A,B,E. Bnch ...

BC 1207 TRANSMITTER & RECEIVER NEW. 1 KW
pulso oselllztor on 154 to 186
CW. or Volce operalion on 144 to 148 mc. band. Re-
cedver 1g o superhol wilth 2 -stages of RF, 5-stagger
tutied IF stages. ‘Plonty of room on chassis for addi-
tional changes, with: tubes. New ...... 0606000 . $75.00

POWER SUPP"Y
P8, Oumut. 2000

RALCS
VDC.—2000 VDC.
ADC. 300 VDU, 290 \DC, -160 \DC, and 6.3 VAC
60 cps with tubcs ‘Now - $40.0

A NEW._ Input: 117 ¥V, 40
610 VDC. 415

INDICATOR 1-221. NESW. Remote antenna direction
con roller *& Indieator. using 2 cels¥n motors. 360 .dek.
rotation.  Operates on 117 © VAC, 80 c-D.E. wlth
tubes, Now $50.00

Mounting rack (F\ﬂs) for abave 3 units wl!h blower, -
. $35.00

APX slzo 4x2’x

Control unlt BC 10'!3 Consists of pulse generalm- and.
a_ wavemeter which mensures frocquencles from 130 tof
210 me. The bulse. generalor mikes an ucellem. suuare-
wave Eenorator with varlable pulse-wldths.. The wave
meter ¢an bo modified into a UHF oscillator. 117 S\;a\g
.......... Sasans st nnan o

ANTENNA. AN 128 A-NEW. 2-parallel ‘veritcal dipoics
worklng nagainst e syusre reflector, lmpedauco
o 1n, ‘road bond puss. "Mak s ‘an ideal nnlenm. with
bigh gain & dircctlvity’ on 2 meters APX B'x $40.0.

Campiete Set NC 148 Xmtr & Revr BC 1267 & power
supply RA. 105. Both units with tubes. used. in ex
cellent  condition $47.50

COMPLETE TRANSMITTER
AND RECEIVER RC145

BC 1267 RA 105 A, Indicator I 22], may be operated ag
independent units. or the completé gat of components
conblned to form a unit may be purchased st this
spociol Price—wllh mounting rack FM 78, crated $190.00

Gov't cost. $5000

MacKay Radio Transmitter

Model 167-BY. A CW Xmtr with range 2 to 24
me. Power output: 200 Watts from 2 to 16 me,
156¢ Watts from 16 to 24 me. Complete, wih
110 VDC rotary power supply $350.00

Cross Pointer Indicator

Two 0-200 microampere moves
ments, 3’ case, many applica-
tions

mc. Can bo converted to-

2 5

GIBSON GIRL
e, EMERGENCY XMTR

e -3 Trunsmits automatic SOS signal
on 500 ke emergency wave. Can
be manually keyed to transmit

additional information. No Bat-
tenes required. Hand cranked.

$25.00

‘R4-ARR2 RECEIVER

UHF receiver, approx.
300 me with following
tubes, 7-8001's, 3-6AK6's,
1-12A6. New ... $17.50 (@]
W/dynamotor .. $19.20
Less dynamotor, W/
xfmr for filaments

' TRANSFORMERS

{All Dprimarles 117 V, 60 cy)
Fllament Xfmrs:

#5058: sec £#1:63V @ 2 ACT
bec #2: 6.3y @ 2 A .'1'3245

*5120: 5 V @ BACT. 5 V @
E AL 3V @6 ACE ... . $3.25
£5100: 63 M CT @ 1.2 A, 5000 volt test . . $2.45
£5085: 63V N.T @ .6 A, 6.3V NCT @ 1.5 A $1.85
ésgﬂ: 63 VCT, 1c A, 5 VCT @ 3 A, 5 VCT $2.75
........................ 2,7
= UX 0899: 5V@5 A, %5V@55A.85 500
o B 58000000 0B 00660800 aoBbE 888 od dao a - $24.50

VIBRATOR TRANSFORMER

nput: ‘24 v, 12 v, or 6 v. Oulput:, 'lvo 120 v wind-
458 @ .175 amp. Plus 1l v vtlnd!ng ..... $4.50

SPECIAL " SPECIAL

‘ Lsunsforuer 10 aupply fliaments of oquipmonts usink

12-volt tubes, Inpui: 117 V 60 cy. Output; 26 Volts
@ 2 A" 2 50

$19.00

INTERFERENCE RE-
DUCER, BC 736B (RCR)

Used to reduce inter-
j ference in radio” re-
ceiver BC 403 D. Many
uses. Tubes: 3-6ACT,
1-5'1‘4 1-6H6, 1- GAG'I.

$14.50

Test Set 159TPX

Measures frequency bo-
tween 150 & 200 Mec
.y heterodyno method.
Pwr. Output of XMTR
can be mensured dlrect-
ty. Measures DC volt-
ARex up to 500 V. Opet.
a.cs on 110 V, 400 ¢y,
but mere replacement o(
rower xfmr makes

opernble on 110 V, 60 w Complete with tuboa.
-callbratlon chart. New

MOTOR DRIVEN SWITCH

Switch operates at 1800
rpm. using internal 24
ADC motor. Switch is
PPrDT. and was orlg-
inally deslZned for auto-
matic switchin® of
YAQGI radar antennao

$2.00

crysial.
$50.00

MC ELLROY TG—10 KEYER

Makes excellent code practice machine, using:
tape or key. Varinble words-per-minute adiust-
ment. Clean quick keying, using photocell.
Operates on 110 V. 60 cycle. Slightly used, but
in excellent condition. Less tubes $15.00

RAK-7 RECEIVERS

15 to 600 ke. G-tubo rocclver with, AVC. Band Pass
Audio Filter, Nolso Limiter. Preeislon tuning with
Vernier dial, Voltage regu.ated power supply with 8
tubes for 113 volts. 60 ocle. Can be bottery operated.
New, Comcs In 5 cases with sbare nharts. extra tohes,
auxillory equipments, otc. $75.00

RADIO-SONDE XMTR.

T-49/AMT1

Operates on 72.2 Mc. Good unit
for portable fly-weight XMTR
or walkie-talkie. May be modi-
fied for 6 or 2 meter operation.
In its own container. New,
Complete, with 3A56 tube. .$2.75

i
i

All merchandlse guaranteed. Mail orders promptl

filled. prices F.0.B.

N.
Send Money Order or Check. Rated Concerns send P.0. Shipping charges only send C.0. D Sami for Flyers.

COMMUNICATIONS EQUIPMENT CO.

CHOKES

. 7.5 ohms ...
Dual choke, 2-2 Hy @ 100 m

..52.00
. $4.50
. $8.95
3 .00
$1.95

ma
-ual choke, 7 iy @ 75 Ma. 1) Hy @ 60 Ma ...

p—

DYNAMOTORS

PE 738 CM. Power supply for BC 3756. Input: 28
/DC, Qutput: 1000 VDC @ 3850 Ma. Swrtmg
elny. hiter, efer .10 N TS e e
Afrs.: Write for Quantity, prices & dnscount.s
sh nbah. item
3D 77KM, Power supply for BC 151. Input: 14
1DC. Outpul‘ 1000 VDC @ 850 Ma. New,
ith spare fuse links, ote. ............ $5.95
.J’Et lth.Ooln‘x;thc 13/26 VYDC @ 12.6/6.3 A.
utput: 4 135 Ma.,
Ha- (IVAC @ 112 A et fhiat ]
. Input; 28 VDC, Output; 260 VDC
) 60 Ma. West. nghouse w/f"llter ..
Pva';'tTholut Fitell o) ab oy 0. aa ol $1 60
nput: 12 VDC Output 275 VDC 110
l;{XGng VD? @t 50 M @S'i 25
npu 18 VDC 2 A t
'60:VDC @ 60 Ma, ........ @3 Ou sp‘-lt
BDCS% 215%m}::A 28PVDC @ 7 A. Output: 640
. Power su
‘or SCR 274 N .......... pply .I?T.?‘?(:h.l;awr
Dyn., Model 23350 Input 27 VvDC @ 1.76 A,
Jutput; 285 VDC @ 76 Ma siieesees $1.75
)I\;Ih?.}.i' 1In 4DVC B.3A Out 23 VDC 90 ma
with filter ............... $2.59
DM-25: In '12VDC ‘234 Out 250VDC 80 ma,
$2.49
DM-84: In 14VDC 2.8A Out 220VDC 80 mu

$2.
DM-42: In 14VDC O\It 515/1080 VDC 215/260
ma & 2/8

ciseas S1.9

‘lotor-Gen. PU4S/A Input: 24-28 VDC @ 62 15
Jutput: 416 VAC @ 7 A., 800 Cyeles/acc. §13. 00

OIL CONDENSERS

25 mf @ 20000 VDC Aerovox $17.50
1.0 mt @ 6000 YDC Acrovox.. $12.50
10 mf @ 2°KV.............. $75.00
01 of @ 25 KV.......... .. $25.00

MICA

8. mt @ 1600 VDC. Spraguc

BENGD ™ 5.t mil i Wi e s $1r.59
- m{ @ 2000 VDC, CD
GOLA 50 & nwbamibibenni N $12.75
045 mf @ 2000 V'D" Sangamo,
(] [y S $12.75
00015 mf @ 20 KV, Acrovor
1970-404 $25.00 [§3
100 mf @ 20 KV .
(i3 1 vt 5 514 o s o 8 e $25.00
0051 mf @ 15KY. Sangemo G4...............
006 mf @ 10 KV. Sangamo G3.. 2 i%;’gg
H02 mf @ 15 KV. San1amo.......ccceuen.nn.. 20.00
‘solating ~ Capacitor. Cornell- Dubflier P 1417
106-110 mm! @ 10KV AC {pcak) Each...... $3.50
MFRS: Send Sour requirements f *
Harawars. resistors, & ;Ln!:::‘l;:: el -
HEADSETS

Dynamic mike
Mantion. A h|l'md Keadsot com-

ne!
30 MEADSET: A ‘teatner.
welght neadeet with Ineert type
phones  that 4L

assurces
cfficiency & high fidell g
Matchihg transformer g sl?::

:00 ohmu ,lo

5000 ohms out-
.......... -3%

8000 ohms ime

131-C LIBERTY ST., NEW YORK 7, A. Y. TELEPHONE DIGBY-5-414 s S S
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Profit Through Training in
RADIO-ELECTRONICS

Prepare at HOME or in our CHICAGO LAB-
ORATORY to get REAL MONEY, o BETTER
JOB, or a BUSINESS OF YOUR OWN . . . .

Qur business is helping men . .. and young men . . . get into
a well-paying future in the highly profitable fields of RADIO-
ELECTRONICS. During the past sixteen years we have

. trained many men who desired better jobs or businesses of
their own. We can effectively provide you with this same
opportunity either in our new, modern Chicago laboratories
or in the privacy of your own home.

If you choose to come to Chicago, we shall find comfortable
living quarters for you. If you train at home, we shall send
you modern, practical equipment. In either of these two

. methods, you will have the supervision of some of the finest
instructors in the country. Fill in coupen below and we shall
send you, absolutely FREE, full information about our pro-
gram of building men for better oppertunities in RADIO-
ELECTRONICS. DeForest's Training, Inc. also includes in-
struction in EM Radio, Television and Industrial Electronics.

If you prefer to remain at home, you receive eight (8) big
kits of radio parts and assemblies from which you can work
out dozens of fascinating radio circuits to gain practical ex-
perience in your own home. In addition, you receive a 16 mm.
motion picture projector and 12 information-packed reels of

film whichhelp you learn faster . . . easier. You also get mod-

‘ern looseleaf lessons with handy fold-out diagrams. '

D:FOREST’S

TRAINING, INC.

Affiliated with the De Vry Corporation
CHICAGO . ILLINOIS

1947
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)

£. B. De Vry, President
DeForest’s Training, Inc.

/

Py
L

VETERANS

Both our (1) Chicago Laboratory and
(2) Home Study training are accepted
under the “G. 1. Law.” If you qualify, the
Government will pay cost of either training you select.

EMPLOYMENT SERVICE

When you complete your training our effective Employment
Service helps you get started toward a real future. Mail cou-
pon below today . . . do not delay. :

MAIL THIS OPPORTUN|TY COUPON NOW!

a2
M¢. E. B, Do Vry, Prasident ]
DeForost's Training, Inc a
2533 N. Ashiand Ave., Depl, RC-DIZ u
Chicage 14, Hllinols =
Pleose show me how | may get started toward a good [ob or @ busl ‘
ness of my own in Radio-Electronics. o
'Nome..-....’..-._.-.‘...-. enseannnssuse esissscccsseadonsAGOccccsstnss =
a
Addreste e seseervaranerarssarcacnasans sscasssssssssescchAPhoscccescens =
. a
CilYoosaoosssnoassasesssconcpsnrsnnnnsnnns Zoneevsess$1aleiisnscssrsnce a
1 under 18, check here ¥ o discharged Vetoran of World War I}
for speciol information, check here.
,II---------I-II-----------IIIIIIIIIIIIII
‘7
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ANOTHER NATIONAL

EST. 1914

FEATURES:

Frequency coverage from 0.54 to
31 Mc Plus 6 meler band. Band-
switching on all ‘frequencies.

Adjustoble sensi!_lvity control for

S-meter operotion on either c.w.
or phone.

Avutomoltic adjustable thresholg
double-diode noise limiter.

15 volts 50/40 cycle AC opeia-
tion. Easily adapted to 230 volts.

Amateur Net {Complete with 10”
FT.LT-1 275 v $269.00

MAKERS OF LIFETIME RADIO

For the first time, a ham receiver Incorporating all the latest
innovations demanded by amateurs is now available at a reason-
able price.

The NC-183, latest in Ndtional’s great new line of communica-
tions receivers, js a band-switching set covering frequencies from
0.54 to 31 MC plus the 6 meter band. Two r.f. amplifier stages
provide remarkable image rejection and the latest crystal filter
aids in mointaining the highest degree of selectivity.

In addition, a stobilized voltage regulated circuit makes the
NC-183 a truly top-flight performer on the highest frequencies.
A push-pull audio output stage wnh separate 'IO” speaker affords
excellent fidelity of output.

These, plus many other features, combine to make the NC-183
a reolly “‘hot’’ receiver. It will certoinly become a strong favorite
with those stations thot speciolize .in digging DX out_of the
bockground.

See and heor the NC-183 at your neorest National distributor
this week,

Mational

Company, Inc.
Dept No. 75
Malden, Mass.

EQUIPMENT

RADIO-CRAFT  for DECEMBER,

1947
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WE BRING NATIONAL SCHOOLS
70 YOU FOR HOME TRAINING IN

NATIONAL SCHOOLS SHOP METHODsss
HOME TRAINING WILL START YOU RIGHT

We will train you today to get started tomorrow in one of
the thousands of opportunities opening in the field of Radio,
Television and Electronics. The Home Radio Service Field con-
tinues to grow. Television is here . . . Television Broadcast-
ing facilities are being rapidly expanded. Television sales,
service, installation and maintenance requirements are more
and more important from day to day. Electronics is an im-
portant factor in many applications for utility, safety, accu-
racy and convenience. Airlines are finding new uses for Radio
bringing new benefits to air transportation. Ships at sea are
employing Radar together with other conventional Radio
apparatus for ship-to-shore communications and safety, Fre-
quency Modulation is modernizing Radio Broadcasting, offer-
ing static-and-interference-free reception in the home. The
list of Radio applications is almost endless, and every one
represents increasing opportunities in our modern world for
the RADIO, TELEVISION AND ELECTRONICS TECHNI-
CIAN WITH A SOLID TECHNICAL BACKGROUNB.

YOU CAN BE A NATIONAL SCHOOLS MAN

It $a not & question of opportunity but rather how to take advantage of
existing opportunity. Only proper training can make these opportunities
a reality. National Schools of Los Angeles, one of the oldest and largeat
technical trade schools in the United States, offers you Shop Method Home
Training. a proved method that bullds qualified technicians. Here is Home
Training that BRINGS RESULTS.

Behind ali training from National Schools stands a permanent faculty
of experienced instructors and engincers. These men are dally teaching
jesident students right in our own Shops and: Laboratories. From first hand
sxperience with students here at school, our imstructors understand the
needs and ambitions of men like you. All of our instructors, both Home
Study and Resident, have ideal facilities to make your training practical,
up-to-the-minute, interesting. It takes years of experience to know how to
train men, cspecially in the practieal tecbnical trades. Establlshed almost
B0 years ago, National Schools has a rich background of experience to help
you to take full advantage of the opportunities in the Radio, Television
and Electronics Industry.

@ During the war, Nation-
al trained enlisted men

under contract with the
War Department. Both. the Armed

Begin Training at Home
Later Come to Qur Shops and
Laboratories in Los Angeles

—If You Prefer

National’s Master Shop Method Home
Training in Radio. Electronice and
Television is COMPLETE in itself.
No other training is necessary: but,
some men do prefer to take a short
experience course here in our resident
shops and Iaboratories. at the end of
their Home Study training. They find
{t helpful to spend a short period of
time in our modern Broadcasting
Station, or our New Television Lab-
oratories and Studios. or our Exten-
slve Radio Servicing Shops-—as well
&8 other departments covering every
specialized phase-of the Radio In-
dustry.

You are weclcome to take advan-
tage of this additional instruction if
you wish. If you are intercated, check
the coupon below. Full details will be
sent you by .return mail, National
Schools® OUTSTAND'NG FACILI-
TIES MAKE IT POSSIBLE TO OF-
FER THE FINEST POSSIBLE
TECHNICAL TRADE TRAINING
IN RADIO. TELEVISION AND
ELECTRONICS.

G. I. APPROVED

NATIONAL SCHOOLS, Dept. 12-RC

of your
below the plap which Interests mc.

Forces Institute and Marine Corps BEATIS o0 20002022000 ] L0000 200
Institute used our lesson texts on a ADDRESS

wide acale. Now we are training vet- [N CRGERENE Lor » SN 00 0 ccoccomooctrrrerrerrr
erans, both resident and home study. CITY ...leaceccsas

through the Veterans Administration.
If you are s veteran of World War
t1—and qualified for training under
the G.IL. Bill! of Rights, check the
coupon below for special information.

Resident Shon Training.

O Veteran of Weorld Wrr I,

1947
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NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA _€EST.1903
MAIL OPPORTUNITY COUPCN FOR QUICK ACTION

4000 South Flguerca Strect, Los Angeles 37, California

Mail me FREE the two books mentioned in your ad. Including & samplo lcsson
course. 1 undersiand uo salceman ed

(Include _your Zone nurmber)
01 am intercated in home study only.
O Send tnformation on your Combilned Homs-8tudy and Modern

3 P
'5.

= Lo TELEVISICN STUDIO

= AT NATIONAL
—— T

e

You Get AH This
Experimental Equipment 1o

Radio

Use and Keep at Home!

LEARN BY DOING is the basle
principle of NationaFs Shop Meth.
od Home Training. We send you
standard Radio parts for an inter-
esting. series of experiments which
demonstrate the fundamentals of
Radio, Television and Electronica.
The very essence of this training is
EXPERIENCE-you get actual ¢x-
perience by building many different

types of circuits. You huild a fine,

long distance MODERN SUPER-
HETERODYNE RECEIVER, sig-
nal generator. inw-power Radio
transmitter. audio oscillator, ete.
Thls practical work develops your
knowledge of Radjo step by step
nmkes you a practicat Radio Tech-

nician.
et

will cail on mo. I havo check

5 5 D I D P W D G o A D D N D D B W
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Editorial: Should Servicemen Be Licensed?.....,....................by Hugo Gernsback 17

Radio-Electronics Monthly Review. ... w..o........ v i o BB it ol s o O e D B i8-19
Elementary Radio Quiz ,......ccooveiivnrenennnnans YT P o & 83
Radi? Thirty-Five Yoars Ago ............. 00k 600D 00 B0 00 N AR P el et 87
v and POPULAR ELECTRONICS «
Electronics 3 O
How to Use Radio Propagation Predictions ................... sToed o . by Fred Shunaman 20 i = t::':, A ._u_'_:::"m“ b 2l
Radio Piloted Qcean Flight . ........ ............c...... . o by James A. Niland 23 - .
[~ HUGO GERNSBACK

FM and Television _ Edovin-Gls
FM 5 and 7-Tube Tuners .............iovtiiiiiiiiiiiiniiiiann by Edwin Bohr 24 FRED SHUNAMAN, Managing Editor’
New Tubes Improve FM (Cover Foature) ., .- . 1 A e i . . o 2 Wit RN, § i 28 _
FM and Television Design, Part li—Special Circuits and AR GERNSB&?:;‘MM Editor

Tuning Equipment Used for Yery High Frequencies ............... by Milton S, Kiver 32
"Super-R" FM ReCeIVEr. . .o ettt iet et e e s..by E. E Shopen 3b RQFEMIE. BEOT; w;-:::ﬁ,’cu Pditor

9 ANGIE PASCALE,
Amateur Radio : Production Manager
Crystal Oscillators—A Few Tests . ... ..................... by W. E. Anderson, VE3AAZ 29 l. QUEEN, W2OUX, Editorial Assuciate
SEI'VEC.‘:I'IQ ELMER FULLER, Shorrwove Editor
This Radio Services Itself ... .......................... e T TR by R.ol'fedo Brenta 286 6. ALIQUO, Circulation Manager
Radio Set and Service Review— . JOHN J. LAMSON,
A Two-Tube FM Converter ...... ................ Mt T ek R D A Tyl Ml 30 Hilvariidy iSioy
Selling a Radio . v.vvvutnvnriiennonns et s rare by Jack King 72 ALFRED STERN, Promotion Manager
An Aid to Meter Reading .................. el el T el & o sl by P. Hemardinquer 44
On the Cover:

Sound [
Magnatic Recording, Part Ill—Recorder Design , .. .................... by A. C. Shaney 36
Interesting Intercommunicator «,o.voe. 0t ieeieae it s, a0 0o o) W o olEdut 82
Test Instruments
AF. Wetfmetar Tosts Speakers ., .................... S SO by I. Queen 31
High-Range Ohmmeter Has Expanded Scale .............. 500007000003 =E) by L Waltner 34
Construction
A Modern I<Tuber ,........... ST PO W]+ + P STTERTS o5 uV, T et |46 by Harry Winfield 42
Making Magnetic Pickups ............... R wbeevisgivensesoes...by Edwin Cooper 62 /

. Manufacture of FM tubes.
Depqrtmen“ C The young lady is assem-
World-Wide Station List .. ................o..... NI os R - Edited by Elmer R. Fuller 38 bling fh}e parts of & I9T8.
Transatlantic Nows .. ..ot it oae e by Major Ralph W. Hallowt 39 J-!lcxc ng’,"o?f.b‘”.ﬁ,"'f,m

' General Electric photo.
Tey ThisOne . ocevnnnnnnn .. AP - B CEITWH s - 0

i i wlces) s 5 Saw a0 A + Sl &) W o o ; - —
New Radio-Electronic Devl 44 LOOK FOR THE JANUARY = e

Radic-Electronic Patents ... .Conducted by . Quaen 52 -
g Siadlo-Heclhonle ajanks i Next month. RADIO-CRAFT will publish a special double-size

Radio-Electronic Circuits .. .. ... e -y v s e L e 54 number devoted to the Progress of Television. This number. will
The Question Box ......... B T T R 1) carry articles by leaders in the industry such as Zworykin and
Communications ...,........... S et e 1 e T 92 | DuMont, articles on television construction and theory, as well as

Book Reviews NN SEES—— 95 our regular articles on servicing, sound, amateur radio, construc-
""""""""""""" tion, etc. Reserve your copy today!

- o -
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No longer is Television just a laboratory marvel. It is rapidly
spreading over the nation. Practically evety radio manufacturer,
has Television models in production. New stations are being
licensed, Television is already big business.

Are You Ready?

Who will get those new high paying jobs? Who will step into
key positions in a rapidly growing industry? Not inexperienced
radio men. Not untrained electricians. But men who know Tele-
vision and can be relied upon to operate and maintain expensive
equipment! - -

e b

Dr.- Lée_déﬂ-Fore'st

.

American Televisibn——A Great

Training Institution!

American Television has pioneered in Television research. Its direc-
tors have made fundamental contributions to the industury. Dr. Lee
de Forest, our Director of Research and Training, is known through-
out the civilized world as the “Father of Radio” through his .inven-
cion of the radio tube. U. A. Sanabria, President and founder of
American Television, Inc. invented the Interlace Scanning System
which is now the standard of all Television. Most recently, a revolu-
tionary new circuit which corrects a common television defect known
as “ghost images” has been developed by J. M. Sanabria, ‘head of
American Television’s Manufacturing Division.

Most Elaborate Training Laboratories

Every modern type of equipment obtainable has been installed for in-

struction purposes in what we believe to be the most extensive and

elaborate Television training facilities in the world. You will find
complete operating studios with the new seasitive cameras and their

associated equipment. A corps of highly qualified instructors will.

guide your study.

5050 BROADWAY o
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Start Learning TELEVISION
at Home—FREE!

Prepare yourself for ‘the endless opportunities in
Television the new “"American” way. Now, for the
first time, you may discover in advance of entering
school, just how your abilities fit into Television.
If you qualify under the simple rules, you will be
given a complete preliminary home study Television

- course absolutely free and without obligation.

Your success with the course will not only help you
to decidé for yourself what phase of Television you
like best but will also aid us in qualifying you for
residence training.

We prefer that all new resident students take this
free course as it provides excellent preparation for.
residence study. However, there is no obligation on
your Fart to enroll for residence training when you
complete the home study course.

We urge you to take advantage of this splendid op-
portunity at once. Just write your name and address
on a penny postcard and say: "'l am interested in your
free Television Course”. Do it today! This bffer is
necessarily limited. . ’

vision, Inc.

CHICAGO 40, ILLINOIS

" American Tele

Approved for Veteran Training

= =




BC-357
MARKER
-BEACON

RECEIVER

Ideal for controlling re-
mote clrcuits for model pT°
aircraft, boats, ete. Op- |

erates from 75 Mec. Sig-
nal easlly altered to 2
meter band. Tubes used

end included: 12C8 erd §
128Q7. Also sensitive
relay. Circuit dingram
included inside case.
Size, 536" x 3% x 5% "
For 24 V. DC opera-
tion ............ $1.95

IF AMPLIFIER STRIP

OXYGEN
TANKS

Aviators® oxy-
gen breathing
bottles, With-
stands 500 lbs.
pressure. Non-
shatterable,
Choice of two
above types A
or B.

17 tubes, 13 prcclslon reslators, potentiom-
eters, condensers, tranaformer, knob, switches,
pilot light, fuses,

AVIATGRS

13 Mc. containg 5 Western Electrie 7-17A
fubes ........... . T snnm cirenase $3.895

T-39/APQ-9 RADAR TRANS-
MITTER

BC-1158 TRANSMITTER AND
MODULATOR

Made: by Bendix for hirborne operation, De-
signed for remote control. Power source 28 V.
DC input. (not inciuded). Obperates in any
place in the 53-60 Mc. and B0-83 Mec. fre-
quency band. ls crystal controlled (crystals
not included). Has RF stages, amplifier and
driver section, contains 4-815's and 10-12S5N7?7
tubes, 1-0/150 DC milliamp Weston meter
which can be switched to var.ous circaita. Hos
exhaust fan for ventiation. Can casily be
converted to operate on seversl frequency
hands, Size 12" 2 8" x 18”. 45 lbs. Limited
QUANLILY . ...ttt iicncsnannen.o.$27.50

INTERPHONE AMPLIFIER

A\
Dynamotor unt MG-1A for SCR-662 trans-
. mitter & receiver .........cc00000000. $3.7257

DETROLA AIRCRAFT
RECEIVER

28 V.DC op-
erated, 200-
400 Ke. Good
condition.

$375

Contains many excellent parte for the VHV
experimenter such as a cavity oscillator osing
2-RCA 8012 tubes rated at full output to 500
Mec, Tubes are forced air cooled by 24 V, DC
motor, which is casily converted for 110 V.
AC operation. Other valuahle parts such as
a pair of 807°s. 2-6AC7, 1-931 and t-6AG7?
tubes: ceramic switch, potentiometers, gears.
revolution counter, ete. ...............512.50

TUBE CHECKER

LTIMETER

APN-1 RADIO A

AM-26/AIC

with 28 V. DC dynamotor. Contains 2-12A6
and®2-12J7 tobes, Easily converted {or phono-
graph or inter-communication amplifier $1.75

A complete 460 Mc radio receiver and trans-
mitter -which c¢an _be converted for ham or
commercial use. Tubes used and included:
4-128H7, 3-128)7, 2-6H6, 1-VRI150, 2-955,
2-9004. Other components such as relays, 24 V.
dynamotor, transformera, pots, condensers,
ete., make this a buy om which you cannot go
wrong. Complete as shown in alaminum case
18" x 7" X TA" tiiveieininnnen [ K13

Tube Checker (Universal Instroment Co.)
Counter model 501. Tests ali tubes in use
today. Brand new with manual and factery
guaranteed.

All equipmant advertised herein Is un-
conditionally guaranteed to the cus-
tomer's satisfaction to this extent: Re-
turn any item advertised within five

i JIEER
BC-966-A IFF

-Approximately 2 meter frequency operation.

(A) Lapp 800 lb. safe working lead insafa-

pat. Contains volage. repulators: and aamy [ | dovs after delivery for full refund ox- 7 S - it s
other fine parts. Worth more for parts ‘than cept transportation charges (both (B) Lapp heavy duty insulatora with strap

price asked ...,......iiiiiiinenien... . $4.76 ways). moumts .......ccvvieeiiiaianin.s 1465
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V. {(motal clad)
00~32.80
" (Riler eonden

V
0
E—Condenser, .3 Mid. 80 V. oc lnlth!uh) (Now]
F—(ﬁond;.-nler. 3 x.1 mfd. 400 V. DC (Bathtub

BW) L.l Paaaaae
G Condenser’ (Acrovox), .02 Mtd. 600 V. [ !

A=Throat Mikes
7 for $3.00
8 Jeweied Pilot As- H
sembly. Candelsbra,
screw bags for 110
V. lsmp, (n"‘oun)nai;
J S A—Reslstor. Wire wound adjustapie divider re-
Emehiner )AL ] sistor, 100 watt, 3,000 chms (New) ..,.. 40
P—oL-Selenium Re-tifor. 110 V. AC input; 130
¥. BC cutput. .78 cm: rating . s ... .31,38
C—Antenna Switches, Double wole, dou uble’ throw.

| Size 8% x 4" x 2° (New . 2.00
A—nnny (nnM) no v. 60 cy. AC aperated DPST b g ‘"" """" Same a8’ above excent SPST

R gl L ratio 78 (Now)
B—Rclsy, uo V l cy. Ac plunuo lypc Yor door P — Ceramic grooved
lnuvlocki e T coit forms, 87
C—Relay (C lrQL 5 lonﬂﬂ\ 2~ dilm.mr
ohms with 2 micro-switches. (New' . e
D—Relay (Lelch), type 1253-DEW, 24 ' DC 160 O——Mllfln 307 tuf
h s) 200808505 H-813 tube shields
F_.MS" %nch . typa 1127-FR 3 fu.n::dq: t":' pagked
. 6 Amp. 250 V. Non-
renewable L
3 Amp. 250 V. @on-
renewable .
Box .40
30 Amp, 25¢°V. Re-
newable °
Amg. 250 V. Re-
newable
Box .75

Buss fuses -type 3AQ,
10 amp. glass 5;'“'

.02 ea.
per hwndred $1.35

it
riows ‘condensol ln:ludlnq 2.2Mia.
filterd, 1-1000 ld. At 1 Mid,
v. paper by-pass, 3-3 geng get trimmers,

c-lurdwlro Kit connlnlnq about 3 ibs. of radio

Nerdware, Including uts, boita. washers,

] shafts. geara, Tommen. lugs, SCrews, SPacers.
it ls & gold-mino of inveluable.parts ......

A—ﬂlnmen: Tun- ormer, 110 V, 80 . prig
Sec. 3 V. and 6 V. Center Tepoecd (um (New) 13
I—Trln'lnrmor uo V.-30 V. (New)
Made by Esse for beam mator ey .98
G—Power lr.n-lormor :emple!ely ‘Gased.” 110 V.
p' . €T 103 mMa. Alsc
mp plul 2 S V. &t 8 amp. and a
B 3 wlndlng . 3.83
D—Transformer Cnr Se lyn ‘beam indicators . ... 1.98

Q—Thordanon ‘I’run--
-, former t
D—Resistor mounting lugs and terminal strip kit : : 1’-459:0 Pri.
Assorted sizes snd shapes. Many.. Many, Many
E—Tube Socket Kit. 25 or more assorted sockets !JO V.
having various ushkble sizes I
F—Switch Kit containing assortmeént of 10 rofary l—fllnmmt
and togg'e switches . . ..... .. 110100000+ & 16“ no Vt.lsg.cy.
3 V..

ARR—1 Receiver, 334-338 Mc. ideal tor mobile re-

55 ‘:;..i"":::‘: G R e e
RECTOX A
RECTIFIER(;--"-" ’ : okt »
g phy [ | - randed conductars inside or & lhlald.

1 A~Condenser (Solar) 10 Mid. 1000 V. (Now).. 2.00 -bout 307 long .
B—Condenaer (QE l’ymnol) 8 Mfd. 1000 V. DC. 8-2 conductors of atranded " wirs, " cach
2 V. AC Input {Now| 1.73 sbout 8 9auge rubber covered. twi
32 V. nout, C—Condensor (Chi. tnd.  Cond. 4 Cloth brald outer-cover
24 V. DC output, o 2000 V. (New) . o g €—Heavy duty rubber. cove
5 amps, (New) ﬂme ductsry -flexible, (deat Tor uo v Ae bomar
(N! w) SETT By " Icads to heavy clectrical machinery
E-Condenser {(Chi. orp.
: Mid. 3000 V. (New) .... J wire, color coded, completely shiolded.
3 75 ture & fungul um'. tdeal for lnkm—com wars.
50 ¢t. & 250 ft. rolls i . .
E—4 strands of braided wire. each rubber ' co:
erod and color coded, one strand bcing shield-
ed, cotton and cambric outer wrapping.... .0
F—Same as above. except the complete &
shielded . . 074,
minimum wire ordor 100 foet. May be assortment of
ahove wire.

F—Condenser, .23 Mid, 400 V. (New) . ' H—Condenwer, 2 #td. 600 V. {Aerovex) (Ne oF
G—Condcnser. 129 B . L—Condensar. 4 ma. €00 ¥V, OC (GE rano:

dual condenser ). . . (Mow) Ko w .80
H—Condenser, 1.75 Mfd. 50 V. (New) .0% i >~ M_Candenner. @ ‘mid. 300 V. (New 38
I—Condenser, .3 Mid. 600 V. (metal ca N—Condenser, 30 Mfd. 330 V. AC (GE
J—Condcnser (GE Pynnol).lMld.eooV.(NM (New) i sesivisesscanssiiosassssscss 3.00

Unless Otherwise Stated. All of
This Equipment |s Sold As Used
CASH REQUIRED

WITH ALL ORDERS o
Orders Shipped F.0.B. Collect
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RADIO KITS
and PARTS

BUY THE PROGRESSIVE UNIT way!

UNIT Plan.

tuner or microphone.

QOur prices for radio kits and parts have
always been amazingly low. NOW, mass
sales have made possible even further drastic re-
ductions through our revolutionary PROGRESSIVE

The Progressive Radio Kit, for instance—earlier

This newest Progresasive Kit—complete
with all parts, tubes and a 12-inch
speaker—will enable you to build a
newly-designed, high fidelity, humless
amplifier for phonograph, AM or FM

Regulated. power supply maintains
constant voltage supply. DC heater
supply, whether amplifier is used on

reduced from $19.75 to $14.75—<an now be pur-
chased at a cost of two kits for $28.15 and three kits
for only $41.50!

Buy the PROGRESSIVE UNIT way and save

$$83888! See below for our Progressive prices on

anced phase

AC or DC, provides humless operation
by eliminating cathode-heater leakage
hum, Contains degenerative feedback
for improved frequency response, bal-
inverter and push-pull
beam power output. Every stage thor-
oughly decoupled to improve low-fre-
qucncy response and prevent motor-
boating. Tone control ¢ompletely varia-
i

individual items. |

~—c— Progressive AMPLIFIER KIT —»——

rectifiers..

ble. Six-tube performance. Uses 1-VR
106, 1-125L7, 2-506L6’s and two seleniom

PROGRESSIVE UNIT PRICES
ON AMPLIFIER KIT

1 kit $25.75
2 kits 49.50
3 kita 69.00

ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY

YOU NEED NO ADDITIONAL PARTS

THE PROGRESSIVE RADIO KIT is the
ONLY COMPLETE KIT. Contains every-
thing you need. Instruction Book, Metal
" Chassis, Tubes, Condensers, Resistors and
all radio parts. The 36-page book written
by expert radio instructors teaches you to
build radios in a professional manner. You
start with one-tube receivers, then build
two-tube receivers, then three-tube receiv-
ers. (The three:tube receivers are equal to
four-tube receivers because of the addition
You then construct
a powerful public address system which will

of a selenium rectifier.)

permit you to address large audiences. Then
you make three different transmitters so
you can get a real thrill out of being on
the air. Before you are done with this kit,
you will have built 11 receivers, 1 Public
Address System and 3 transmitters.

SPECIAL FREE OFFER

Electrical and Radio Tesater sent absolutely FREE
with each Progressive Radio Kit. PLUS FREE
membership in Progressive Radia Club. Entitles
you to free experti advice and iconsultation service
with licensed radio technicians. Write for further
information or ORDER your KIT NOW!

PROGRESSIVE
UNIT PRICES ON

RADIO KIT -

1 Kit  $14.75
2 Kits 28.15.
3 Kits 41.75

PHONES—Single Head Set

1000 Ohms, DC, Red. Price $1.65
Buy 1 for $1.10 and save 53c

e Buy 2 for $1.90 and save $1.40
$2.40

Buy 3 for $2.565 and save

CONDENSER KIT

50 _paper lubular condensers.
Vvatues from .002 mfd. to .1
mid.. 400 wvedc to BO0 v.de.
Regular Price $5.00

Buy 1 kit for $1.85 and_ save
[

3.0%

Buy 2 kits for $3.80 and save
- 6,20

Buy 3 kits for $5.55 and save
39.43%

RESISTOR KIT
100 e¢arban resistors. Va2  watts
RMA  color coded, +al
330 chms to 2.2 m 3
. Regular pPrice $3.00.
Buy 1 kit for $1.50 and save

$3.50
Buy 2 kits for $2.80 and save
° i $7.20

Buy 3 kits for $3.90 and save
$11.10

il

I

SELENIUM RECTIFIERS

Regular price $1.10
Buy 1 for 79¢c and save 31¢
Buy 2 for $1.34 and save 66c
Buy 3 for $2.2% and save 51.05

' RADIO PARTS SCOOP!

NO SURPLUS—ALL PARTS GUARANTEED BRAND NEW!

12" ALNICD SLUG SPEAKER

Regular price $8.00

Buy 3 for s,iﬁoosand ;dnve %2.40
[ . and save

Buy 2 for $ eSS0
Buy 3 for $15.95 and save

$8.0%
(Mo more than 3 to a customcr)
ELECTROLYTIC CONDENSERS
20.20 mid. 150 W.V.pC.
Regular Price 7Sc

Buy 1 for 30c and save 4Sc
Buy 4 for $1.18 save. S1.84
Buy 7 for $1.96 save $3.29
40-40 mfd. 150 W.V,0C. Reg.

Price $1.03
Buy 1 for 45c and save 60c. Buy 4 for $1.70
and save $2.50. Buy 7 for $2.80 save $4.55.
Buy 10 for $3.80 save $6.70. 10-10 mid.
450 W.V.DC. Reg. Price $1.25. Buy 1 for
65¢ save 60c, Buy 2 for S1.24 save $1.26.
8uy 3 for $1.74 save $2.01.
. ANTENNA AND RF COIL SET
(broadcast Band) Reg. Price $1.00
Suv 1 set for 59c and save 41c
Buy 2 sets for $1.10 and l;vl
Buy 4 gets for $1.08 and save

$1.92

vnmuu),counzuézn

(420-420 mfd,

Regular Price $1.80
Buy 1 for 31.45 and savt 3Sc
Buy 2 for 32.80 and save $1.00
Byy 3 for $3.60 and save $1.80

Fa3mous Make
( ﬁSOLDERING IRON

Radioman’s Combina-
tion LONG NOSE pi)-
ERS and CUTTERS 0~

exceptional qualt Hydryzed T
55 watts 110/120 volts. extra qesnt’ m-mm-n-gd
Regular price $2.50 CUtters. e

Buy 1 for $1.90 and save 80¢
and save $1.40
Buy 3 for $5.10 and aave $2.40

Buy 2 {for $3.60

PROGRESSIVE RADIO TOOL KIT

rogressive

A P
Electronics S

peclal.
Contains B3 watt 310/120 voit
'8 coms
pliers and
cutters, amber handle mzo ]ﬂrlvcr,
€4.08

MAIL COUPON TODAY

soldering fron, radioman’s
bination long nose
Polystyreno allgnment

B Re~ular price

14

RADIO-CRAFT

Buy 1 kit for $32% .'MS]..";
W7

Buy 2 kits for $68.,10 and ;aavg
Buy 3 kits for $8.70 and save
$86.15

(No more than 3 ks to & customer)

» ]
1 PROGRESSIVE ELECTRONICS Co., DEPT. RC-8 1
: 22 Havemeyer St., Brooklyn 11, New York :
: SIKS: Pleass send me the followlng .........-..e. 550000050 R :
L] 1
8 [}
: Englosed find check or money order {postage prepald) for $...... Send =
g CO.D. (I will pay postage). Send additional iaformation oo radio Mit. g
[ L}
1 L]
[ 1
] [ ]
(] 1
B Lk a M
L] [ T T T T T T I3 BT T T T YT 31 7 7 J°]
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How do you stack up

7
e
=

=
(o

] SAFETY DEVICES
] SELECTING MACHINES

O AM BROADCAST RECEIVERS
() rM BROADCAST RECEIVERS
O SIGNALLING

() SIGN CONTROLS v

) YELEVISION RECEIVERS

[ AUTOMATIC PHONOGRAPHS
[D HOME RECORDING DEVICES
) PUBLIC ADDRESS SYSTEMS |
P-muncounumcumo

» SYSTEMS

() GRADERS

{0 HEATERS

[ HEARING AIDS

) TELEPHOTO EQUIPMENT

[D HOME FACSIMILE RECEIVERS
D RADIO WEATHER DEVICES

U ELECTRIC FENCES

O FURNACE CONTROL

) FURNACES. INDGCTION
{0 GAS DETECTION

modern radio servicing field?

J MOBILE COMMUNICATIONS
EQUIPMENT FOR:
AIRCARAFT. MARINE.

TIONS, RAILROADS,

VEMICLES. ETC.
SYNCH nonfz:ns
I THERAPY EQUIPMENT
J THICKNESS GAUGES
[ TIMERS

) HOME SOUND MOVIES [J DETECTORS O TRAFFIC CONTROLS
D RADIO TELETYPEWRITERS [J DETONATORS [ MEASURING DEVT- DS O VIBRATION

D ALARM SYSTEMS O ooor OPENERS [ METAL ANALYSIS [ WEIGHING

[D CARDIOGRAPHS [ DRYERS £) MICROSCOPES O WELDING

D CHEMICAL CONTROLS [ ENGINE TESTERS [J MOTOR CONTROLS D wrAPPING
délncun BREAKERS 1 ELEVATOR LEVELERS DI PACKAGING 1 X-RAY

POLICE, FIRE, FORESY SEAVICE,
EXPLORA
TAXICADS,
STREETCARS, BUSSES, TRUCKS.

AMBULANCES, EMERGERGCY®

Have you taken a really good look recently at the expanding
service ﬁ{:ld? Do you have a feeling of helplessness when you
think of some of the intricate, new-model equipment that you may
be called upon to service? Or of the many jobs you may be missing
in these related fields because you fecl you don’t know anything
about them?

You may as well face the facts. You must keep your technical
ability in pace with industrial developments—or be left behind
because you lack understanding of radio-electronics as applied today
to business and industry. ‘

There is no need to’ tell these things you already know. But it
is important for you to realize that, no matter whether you are a
“beginner” or an “old timer” CREI home study training can belp
you. You will find that CREI courses in Radio-Electronics and
7 elevision are pitched to your own level. They take you all the way
from introductory basic principles to advanced training, on to
specialized subjects. CREI training can help you right now, in .
your daily work in the installation and servicing of radio-electronic
equipment.

CREI’s reputation has been proved over a period of 20 years.
Join the many setvicemen who are studying—at home—the new
developments and techniques with CREI—protecting their future
jobs, their businesses by acquiring the new “ now-how’* NOW!

Find out for yourself how CREI can help you to greater security
and prosperity. See and read an actual lesson. Get the feel of
how easy and interesting it is to improve your ability with CREL
Send in the coupon now!

VETERANS! CRE! TRAINING AVAILABLE UNDER THE “G. I." BILL!

Capitol Radio Engineering Institute
An Accredited Technical Institute

DEPT. RC-12, 16TH AND PARK ROAD, N. W., WASHINGTON 10, D. C
Branch Offices: New York (7): 170 Broadway e San Frandisco (2): 760 Market S¢.

SEND FOR ONE OF THESE
FREE LESSONS!

Now, see for yoursetf! Read one of these
interesting lessons from the CREI course. You
will see, in advance, how practical it is to
improve your ability the CREI way.
From Practical Radio-Electronics Course:
“ELECTRON PHYSICS AND ELECTRON THEORY'—Dis-
cusses modern theories of the composition of
matter, including atomic energy, and their rela-
tion to present-day radio-electronics.
From Practical Televisiop Course:
“PICK-UP TUBES—ICONOSCOPE AND IMAGE DISSECTOR
TusEs'—Discusses fundamental pick-up tubes of
the television camera. It precedes the study of
the Orthicon and the .Image Orthicon.

MAIL COUPON FOR TREE
24-PG. BOOKLET & SAMPLE LESSON

CAPITOL RADIO ENGINEERING INSTITUTE
161h & Park Rd., N.W. Depl.RG-12, Washington 10, D. €
Mail me ONE FREE sample lesson and your 24-page

bookler, ''CREI Training for Your Bemer Job in
Radio Electronics™. 1 am arraching a brief resume of
my ,radio experience, education and present  position.

Check One O PRACTICAL RADIO-BELECTRONICS

Course: O PRACTICAL TELEVISION
NAME ...

£7:3:1 9 SRR S

CITY. ZONR STATE

0§ am entitded to trining under the “G. L” Bill.

for
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A talephone listens to a loud speaker In the new “free
field'" acoustic test room at Bell Telephone Laboratories,
The sound-transparent *‘floor'*"is built of steel cables.

A

’

| ‘. . 'I'esl':-l-‘ube fOI‘. 50“1!,"

This giant “test-tube” is actually an

echoless sound room at Bell Telephone -
Laboratories. Heré engineers seek new-

facts about sound which will help them
make. telephone service still better and
more dependable.

Bell scientists know a great deal
about what happens to sound in elec-
trical systems. This new room will give
them a powerful tool to find out more
about what happens to sound in the air.

In an ordinary living room, most of
the sound addressed to you comes by
way of reflections. At 10 feet less than
10% reaches you directly. :

15

Sound that bounces at you from
walls, ceilings, furniture, and your.body

is all right for hearing—but-it poses:
“questions for scientists who would study

it uncontaminated by reflections.

The Bell
gives telephone people the chance to
produce pure sound and analyze it re-
liably with respect to intensity, pitch,
and direction. The entire room is lined
with glass'wool, contained in wire-mesh

cases, wedge-shaped to give maximum
absorbing area. Sound bounces along

the sloping surfaces, sifts into the soft

"glass wool, and: is gradually stifled.

RADIO-CRAFT for

This is one more example of Bell

~ Laboratories’ constant work to learn

more about everything which can ex-
tend and improve telephone service.

Laboratories “fest-tube” .

BELL TELEPHONE
LABORATORIES
Exploring anﬁ inventing, devising and

perfecting for continued improvements
and economies in telephone service.

DECEMBER, 1947
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Should Servicemen Be Licensed? '

¢

| Servewce- Licensing, or Se/f-?aliciny — Which Will Jt Be?

ADIO-CRAFT has pointed out for many years that
sooner or later, either national, state, or local
licensing of radio servicemen would have to be
viewed realistically by servicemen.

In past years much pressure has been put on by
various authorities to license servicemen for a variety of
reasons. Chief among these reasons are:

1. Danger to radio owners (such as electric-shocks)
from errors of diagnosis and repair of radio sets,

2. Fire hazard due to faulty repairing.

3. Abuses of many kinds by servicemen in their re-
pair work.

These are the main and perhaps overall reasons. There
are others.*

Last October the New York City Administration

through its City Councilman Stanley M. Isaacs called for
mandatory licensing of all radio technicians and radio
repairmen’ in New York City. The Board of Directors of
the Radio Manufacturers = Association immediately
adopted a unanimous resolution opposing this proposed
licensing of radio servicemen.

The Radio Manufacturers made it clear that it does not
deny that abuses exist in the radio servicing and repair
field, abuses which the licensing regulations might cor-
rect. These, according to the Association, involve “ex-
orbitant” fees and poor workmanship. The RMA pomts
out that only a small minority of the radio servicing
trade are guilty of such abuses. But the industry feels,
according to spokesmen, that “bureaucratic regulation”
is not the final answer to the subject. The resolution also
stressed that there was no intention of criticising the
New York Municipal Administration in any way. It is
rather the implications of general licensing that are
feared.

The Association rightly feels that if New York sets
a precedent in licensing radio servicemen, it is almost
certain that other cities throughout the country will
soon enact similar measures. The Association is con-
vinced that it would be far better that the servicing
industry police itself to do away with present abuses.
"The Board also pointed out that such initial steps for
self-policing are now being taken. As an example, they
call attention to a forthcoming experimental clinic for
radio repairmen in Philadelphia.

RADIO-CRAFT has pointed out many times in the past
that the servicemen themselves can do a great deal to
ward off unfavorable legislation and licensing if they
would themselves form either a national servicing
league, or as this seems to be difficult to achieve at
present,: that servicemen in all cities should certainly
-have local Associations to do the policing.

It is true that a few such associations,exist in some

eSee also article “’Licensing Problems and the Serviceman' by H. W.
Schendel, November, 1945, issue RADIO-CRAFT.
RADIO-CRAFT DECEMBER,
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-—By Hugo Gernsback

cities, but there are far too few of them and they cannot
be said to exist on a nation-wide scale. It would seem
that unless such a nation-wide movement soon gets un-
der way, either stringent federal or state legislation will
result. This is certain to prove a great handicap to the
servicing industry. Usually when such controls are ap-
plied, the individual serviceman particularly, loses much
of his freedom. Other new factors will also be injected .
which in many ways are bound to handicap him. We all
know that most of-the servicing abuses are perpetrated
by a small minority of irresponsible individuals, but it
is precisely this minority who give the servicing indus-
try its bad name. It is unfortunate that human nature is
such that satisfactory work is seldom praised to the
skies, but let one serious abuse come along and instantly
the entire servicing industry is blamed.

The country would be best served at the present time
by the establishment of local associations. These would
issue to each member 2 shield for display in his place of
business, stating that he is a member of the association
and licensed by it under a serial number. The local asso-.
ciation would make it its business to ascertain that all
representative servicemen are properly enrolled. Then by
running educationmal advertisements in the local news-
papers the public would quickly learn to patronize only
“agsociation men”,

It would then be a simple matter to trace those ser-
vicemen who abuse -the trade, and sufficient pressure
could be brought by the association on such non-members
to make it almost impossible for the minority, wild-cat
servicemen to make a living.

None of this is new. It has been proposed in various
ways before, but the unfortunate part is that so far little
or nothing has been done about it. There are already cer-
tain areas in this country where servicemen are even now
subject to restrictive measures, as for instance Madison,
Wisconsin, ‘which has an ordinance for “licensing radio
and electronic servicemen”. Special legislation on the
subject has been drafted in. Baltimore, Los Angeles,
Orlando, Fla., although as far as has been ascertained
none has been enacted into law.

It has often been said, and rightly.so, that many peo-
ple feel that licensing is a threat to the freedom of en-
terprise and freedom for the individual service man. In-
deed, many believe this to be so. But we might also
point out that nurherous other services are licensed such
as plumbers, electricians, and scores of others. They do

_not appear to be very much down-trodden.

It is quite true that licensing always imposes certain
restrictions on the licensee, yet in many trades licenses
are distinctly necessary and often essential to the wel-
fare of the community.

RADIO-CRAFT does, however, believe that at the present

(Continued on page 78)
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RADIO AND RAILROADS are at
last getting together. Proof is in the de-
sign of “The Train of the Future” rev-
olutionary new General Motors exhibit
now touring the country on the princi-
pal railroads.

The train has loudspeakers in all
cars and in the Astra-Domes, a special
feature of the new trains. Astra-Dom-s
are ‘“upstairs” sections of the car, raised
above the standard roof and enclosed in
heavy shatterproof glass. The loud-
speakers are connected with radio, re-
cording, and PA apparatus for repro-
duction of radio programs, wire record-
ings, or direct voice.

“The Train of the Future” has a comi-
plete intercar telephone system, linking
all cars and th: locomotive. At present
it is proposed that use of this system be
‘limited to the crew, ‘but there is no rea-
son why its service should not be ex-
tended, if it is found expedient, to permit
passengers to call the diner or the sleep-
ing-car porter, for instance.

A second telephone circuit permits
connection by means of plug-in lines
while the train is standin~ at a station.
When the train is in motion, passengers
may still talk to their friends in any
part of the world provided with regular
line telephones, with automobiles or
other trains equipped with mobile radio,

(Continued on page 79)
18

"Train of the Future" dining car. Speaker is
near

stairs to “Astra-Dome,” Left—the
antenna on top of observation car.

A MODEL “RADIO TUBE’ made of
rubber, with “electrons” in the form of
bronze balls tests electronic designs in a

single day that would require 3 months

otherwise, Westinghouse revealed last
month. The ncw model, it is stated, is
helping to develop new tubes for tele-
vision and high-frequency radio.

The experimental model "vacuum tube" in use.
The model looks something like & game tabls.
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It consists of a very thin sheet of
rubber stretched across a frame about
the size of a small dining room table.
BB-shot-sized bronze balls simulate
electrons; hills and valleys in the rubber
simulate electrical voltage; and wooden
blocks act as tube elements.

Proper arrangement of the hills and
valleys direct a ball and control its ve-
locity. Measuring the time it takes for
the ball to roll from one part of the table
to another, enables engineers to calcu-
late the spzed of actual electrons in a
tube. This determines the electrical
voltage needed for that part of the tube.

To find the proper spacing and opti-
mum shape of tubz elements wooden

reproductions of various shapes and:

sizes of cathodes, grids or anodes are
used. They help research men to find
the arrangement that gives the best
focusing of electrons.

. The model, which can produce ap-
proximate replicas of meost kinds of
tubes, permits checking the internal de-
sign of a tube in one day compared to
three months by the old mathematical
trial and error method.

MAX PLANCK, world-f ous physi-
cist and originator of the quantum
theory, died October 3, at the age of
89.

Planck is regarded as one of the great
sclentists of the present generaticn and
one of the scientific immortals of all
time. His quantum theory has contrib-
uted to the advance of science in the
same measure as Newton's discovery of
the laws of gravitation or Copernicus’
theory of the solar system.

He made his fundamental discovery
that radiant energy is not continuous,
but comes in small bundles, whose en-
ergy content varies with the frequency
of the radiation, in 1900. In his own
words “Radiant heat is not a continu-

ous flow and indefinitely divisible. . .. .

It must be defined as a discontinuous
mass, made up of units all of which are
similar to one another.”

These quanta, which he referred to
as “the pennies of the atomic world,”
are so small as to be unobservable in
studies of large-scale phenomena, but
are of great importance in the study of
atomic phenomzna, and especially of the
physics of the atomic nucleus.

FM STATIONS are losing money. is
the concensus of a survey reported last
month by the FM Association. Profits
were reportzd by only 8% and 6% said
they were breaking even, while 86%
were operating at a loss.

Prospects for the future appear to.be
good, with 25% reporting increasing
business and practically all the rest at
least holding their own.
DECEMBER, 1947
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AN “ATOMIC PILE” in model form
has been built by General Electric engi-
neers to demonstrate the principles of
atomic energy production, reports from
that company stated last month.

The model is not full scale, and is
quite schematic. At the left is the atomic
“pile” wheré matter is transformed into

REVIEW

DIAMONDS are more useful as ‘de-
tectors of certain types of atomic radia-
tion than the standard Geiger-Mutler
counter, the National Bureau of Stand-
ards revealed last month.

To use a diamond as a counter, it is
clamped between two small brass elec-
trodes maintained at a differcnce in po-

tential of about

energy by the splitting of uranium or
ancther fissionable element. In his left
hand Dr. Kenneth H. Kingdon, one of
the first physicists to isolate Uranium
235 from the natural element, holds a
rod of this *“fuel” material while the
striped rods projacting honzont,ally rep-
" resent the control rods which would
prevent the process from running away.
A heatexchanging fluid would be
pumped through the pile, thence to the
heat exchangcr on the right, where
water would be turned to steam..This
would then be used to drive turbines
in the customary way.

The heat exchanger step is needed be-
cause anything entering the pile would
become dangerously radioactive, and
thus steam could not be brought d)rectly
from it.

MOST POWERFUL RADIO broad-
cast station in the world will shortly be
erected at Geneva, Switzerland, by the

United Nations, it was reported on good -

authority to RADIO-CRAFT last month.
The power will be 1,000 kilowatts.

This station will operate on 2560 ke
(1200 meters) and has been designed
to blanket all of Europe. Located
strategically in Switzerland, it is cer-
tain to reach practically every radio re-
ceiver on that continent. Europe has
a very large number of crystal re-
ceivers. These normally cannot r-ceive
.gignals farther than from 25°to 50 miles.
It is expected that every crystal set in
Europe will be able to receive the new
U. N. broadcast station signals.

RADIO-CRAFT for
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1000 volts. When a
source of gamma
radiation 1is
brought within
range of the dia-
mond, pulses of
current occur
across the elec-
trodes, which after
amplification may
be detected and
counted on any
suitable indicating
dev.ce, such as an
oscilloscope, a cur-
rent meter, a set of
headphones, or a
Toudspeaker. In ap-
parcztus assembled
at the Bureau, pri-
mary amplification
is effected with minimum loss of
original intensity through the use of
a triode very close to the diamond in

(Continued on page 89).
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HEARING AIDS can be made univer-
sally applicable, instead of being indi-
vidually plescubed Dr. S. Smith Stev-
ens of the Harvard Psycho-Acoustic
Laboratories affirmed last month. A
tentative set of specifications for the
universal hearing aid includes:

1. Even frequency response, with no
sharp pcaks or valleys. Lower cut-off
should be between 200 and 400 cycles
and upper cut-off between 3,000 and
4,000 cycles. |

2. Steadily rising characteristic of
3-4 decibels per octave throughout the
range.

3. Limit to maximum acoustic output.’

4. Sufficient sensitivity and freedom
from internal noise to rendey intelligible
t> a normal ear speech delivered to the
instrument at a level not more than
10 db aboyve th2 threshold of intelligibil-
ity of the same ear. i

b. Acoustic gain sufficient for the
user. Individuals vary :zo widely that
possibly 3 models with different amounts
of gain may have to be designed.

§. Effective volume control
range of at least 40 db.

7. Stability and freedom from squeals
and oscillation at maximum gain set-
ting.

with

MAJOR GENERAL INGLES, war-
time head of the Signal Corps, was
elected president of RCA Communica-
tions, Inc., at a directors’ me°tmg held
early this fall. General Ingles is also a
director of RCA Communications and
of the Radio Corporation of America.
Major General George L. Van Deusen,
who during the war was chief of the
Enginecring and Technical Service of
the Office of the Chief Signal Officer at
Washington, D. C.,, succeeds General
Ingles ag President of RCA Institutes.™

b

The diamond radiation counter in use. Enlarged insert shows diamond between its slecirodes,
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How to Vse

RrDI0 PROPAGATION PREDICTIONS

LD-TIMERS remember when
the best radio wave was the
longest one. The long wave
was reliable. It maintained the
same strength day and night at all times
of the year, and the strength dropped
off steadily with increasing distance
from. the transmitter., Shoert waves—
roughly those under 1000 meters—were
“unreliable.” They varied in strength
with the time of day and the season and
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showed other “unpredictable” vagaries.

The reliability of the long waves was
obtained at the cost of high power. With
the coming of broadcasting, it-was found
that a station. of a few hundred watts
could be heard (when conditions were
good, such as on a cold winter night)
farther than a long-wave station of
many kilowatts. Then the amateurs
started to work at even higher fre-
quencies, first on 150- meters (2 mc),

F1& F2 LAYERS MERGE INTO
F LAYER AT SUNSET

/SHORT WAVE (2 - 30MC) PENETRATE

E LAYER

Vad
SPORADIC E
CLOUDS
v/

The various layers of the atmosphere. Though all affect radio transmission at certain frequancies,

Flayer reflections are most important for long-distance communication, Scale -at left in miles.
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then 80 (8.5 me), later 40 and 20 (7 and
14 mec). At each increase of frequency
they were able to transmit farther with.
less power.

But other and more disquicting dis-
coveries were made. A station which
pounded in with ear-splitting volume
one night might simply not be there at
all the next. Amateurs found they were
not able to communicate with old
friends in.the next state, but were being
received solid several thousand miles
away. Thus was “skip distance” discov-
ered. One point. was clear: if some way
could be found to figure out these high
frequencies, a new era in low-power,
long-distance communication would open
up. Scientists amateurs, and communi-
cations companies set out to learn more
about these mysterious waves.

First, the scientists Kenelly and
Heaviside suggested that the upper
parts of the atmosphere were ionized—
that the ultraviolet rays of the sun
break up the atoms in. these upper re-
gions where the air is so thin as to re-
semble a poorly exhausted vacuum tube
—into negative electrons and positive

-
-
-
o

Fig. I—Long waves follow path 1, shorter
ones, 2 or 3, and very short waves, path 4.

ions. These upper regions of the atmos-
phere, they said, were filled with a
partly conductive material, something
like the interior of a, gas-filled vacuum
tube. This ionized layer reflected radio
waves of high frequencies back to earth,
but lower-frequency waves were merely
absorbed by it. The higher the fre-
quency, the farther the waves penetrat-
ed the layer; thus the greater the dis-
tance at which the reflected wave
reached the earth (Fig.1). Above a cer-
tain eritical frequency, the waves keep
right on through the layer and are lost
to earth entirely.

In 1923 the English scientist Apple-
ton proved the existence of the Kenelly-
Heaviside layer by beaming radio waves
straight up and measuring the time the

| reflected waves took to return. He found

that the higher-frequency waves took
longer to come back, proving that high-
er frequencies penetrate farther into
the layer.
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_.Height of the layer as measured by

this earliest radar was about 70 miles.

- But as frequencies were raised toward:
3 mc, the echoes suddenly disappeared—

to return from a distance of more than

. 150 miles. Obviously there were two
reflecting layers. Above 8 mc a double
echo was noted, as if the higher layer
were split in two.

The lower layer is mow called the E-
layer, and the higher one—or two—the
F1- and F2-layers. The F2-layer is the
most important one to long-distance,
high-frequency communication. The E-
layer is more important in daylight and
at frequencies below 4 ‘me, though at
times its effects may be felt up to 20 me.
Below these layers are the C- and D-lay-
ers, whose effects on radio waves have
beer little studied, but which are be-
ginning to be considered important at
certain frequencies.

The Bureau of Standards at Wash-
ington has beerr one of the leading ex-
plorers of thz ionosphere, and began in

the late '30’s to issue rough predictions.

of the probable ranges at various fre-
quencies. The predictions were very
approximate, and covered only four-pe-
riods—summer and winter noon and
midnight.

‘The demand for reliable radio com-
munication during World War II made
much more detailed and accurate knowl-
edge of ionosphere conditions necessary.
Numerous stations were established at
widely scattered points, and continuous
records were made and transmitted to
Washington for interpretation and cor-

. relation with those from other stations.
These stations now number 58, and
gather ionespheric data from all parts
of the earth. The Central Radio Propa-
gation Laboratory (CRPL) of the Bu-
reau of Standards uses this information
to issue monthly predictions of usable
radio frequencies. These are put out in
the form of monthly booklets, 3 months
in advance. They contain maps and
charts showing the maximum usable
frequency for communication between
any 2 points on the earth’s surface at
any time of day. The booklets are en-
titled Basic Radio Propagation Predic-
tions and are used in connection with
another publication, Instructions for the
Use of Bagic Radio Propagation Predic-

tions (Bureau of Standards Circular-

465), which contains further maps,
charts, nomographs, and instructions
for use with the Predictiona.

The Predictions consist of a series of
charts of the ionosphere. Fig, 2 is one.
of them. The maps show the maximum
usable frequencies (muf) for points at
4000 kilometers away from any point on
the earth at any given time of day.
Points on the same latitude do not have
the same ionospheric conditions at the
same time of day throughout the world.
Therefore it is necessary to hava 3 sets
of charts, The western (W) chart in-
cludes South America, all the United
States but the northwestern tip, most
of Canada, the Atlantic Ocean and a
bit of Africa. The eastern (E) chart is
applicable to Asia and Australia, and
the intermediate (I) to Europe, Africa,
northwest Canada, Alaska and a belt
of the Pacific,

RADIO-CRAFT for
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Predictions not easy to apply

. The Predictions are not particularly
easy to use. It is often necessary to use
2 charts in conjunction, checking them
against a third when the E-layer may
affect results. A further difficulty is that
radio waves follow great-circle paths,
while the charts are square Mercator
projections. This d:ﬂicult'y is solved with
a great-circle chart in the Instructions.
To use the Predictions, put a piece of
tracing paper over the map of the world
in the Instructions (Fig. 3). Mark the

points between which eommunication 8
to be established. Also trace the equator
line on the tracing paper. Then place
the tracing paper on the great-circle
chart (Fig. 4) with the equator lines
coinciding, and slide it back and forth
until one of the curved. lines on this
chart connects the 2 points. Draw the
greatcircle path between them aiong
that line. Put the tracing paper on the

* correct ionosphere chart with the local

station on the vertical line marking the
local time of desired communication.

= I I J::__l l g R — = 900
- =] = 224 = = ==
\na/c’ ] = == 5 .4 [ e <_|7 <,|¢ 5—“‘3
I—=T "_—-::_\ \ : ——‘2/-25‘:;_'—' \:\T'\'\;\\‘\Q :w
1 N
=] S — = =TT 1— =] >
NS e =t = Nll¢#=d
E=SNSALZZEE==—==SSha T -8
By N g g o
-] EL}-}.@ / ( ( " ( / ’/ fet VS A 38 o=t 36 -a -
L ~ % ] & \\\\ . w1 /C\& T~ =
S ) N e s e e
5/// to ) / /| A =1 1 Trisredi— 8
[ S /’/ = 2 .m.
pE=o 20N Z=2= R —— M
S = // TR Y 427 es Tes ] 1~ 1 e %Ngo 2 / =7 };__9:,,———5_
AS=SZBEN ez am = Zo e
= 177 $p7% ditl S BN
E = - "/\ \ \§\S/ : //'JO — /_// %;?‘///{""‘ <
g 5 3 Z A7 5 BT
IR \\ N ] D77 s 7l s
- N S S e g W S ///// K-( (L_ Lwo1T7T o
E \\\ \ % b ’// = cl-—ms
-~ 2 / ) \Y\______——” ’“—]—///. \\\'\\"—n—nl-/:: :
11T/ ) ™ S AN D DS e s i o
. —— 13 ’:9 o7 g . ~\u_ : H_,-—- 4
L oz o4 D) -] [ T[ME 14 [ ‘n o 0 Toe, o
LOCN.. ot

F:g 2—One of the lonosphore char#s. There are six of Qhese F2 and one: E-layer chari. A

L 3%

1007

g0 (14 1000 11200 14 160" aast 1800 warr” 1.0F .. 'o' 'mo-_' ar.! w«r . g0 o &
=T - i N Bl = N P T S T'—
el ., = - »
S g T
: ) T
5 T
. . 3
N 4o "
--- » =1 PSS Pt []
C I oA [
' o Eg o
e
F A Y
>y
.'r‘
g
C
\"'\ WS Pl
1 L
=

- 100* 2o

-3
o -+
o —— h [~
L ; Ar
. SOUTH AURORAL_ZONE . oeowem i
0o 80 3 o T - b

Fig. 3—Part of the world map, showing the two great-circle paths mentioned in the text.

1947

21

’



Finding the correct frequency now de-
pends on whether the distance.is more
or less than 4000 km (2500 miles).
If the distance is exactly 4000 miles,
the problem may be relatively snmple.

The mid-point of the great-circle path is
located and the maximum usable fre-
quency (muf) read direct from the F2
4000 chart for the given zone. For
example, suppose contact is to be made

’
»

Between New York ‘and Georgetown,
British Guiana, a distance of approx-
imately 4000 km. The tracing paper is °
placed over the world map and the 2
points, as well as the equator, are
marked on it. Then the paper is placed

e e ot over the greatcircle chart and moved
_________ ] back and forth till a great circle joins
< - S x. L < the 2 points. The path between the two
o -y A F > p v is drawn, as well®as the mid-poini of
AV~ < 4 A7  that path.
LSS iy, o ! A The tracing paper is then placed over
YRR [ XL - N the F2, 4000 W map with the equator
TS AT T - lines again coinciding and the New York
N AT A Y point on the hour meridian of the time
g AT TN ve desired, The: muf of the mid-point is
LT Ven s S4B R EREY uy gy 8 %1 read. For example, in December 1947,
R A e 4 RN the muf of the mid-point of the great-
S ERAD Sannan bul) : . m a2 circle path between New York and
J - O R === 55 Georgetown is 21 me for 6 am, 34 me
a9 T R . H T IRl NS for 12 noon, and 21 me for 6 p.m.
i\ Sy LY VHIBER RS o 6 o7 Ny : ; Since unpredictable conditions. may.
e\ A et T AT S T . cause the predictions to be in error, a
i\ Tl 4 WJi T LA H frequency 156% lower than the muf is
m ) : ‘,‘, v il 3+ 9% . taken as the optimum working. fre- -
/..-’ ~ . X 4 X 1 MK LT quency (owf). Thus all muf’s are multi-
o Wy o ¢ z ¢ AP o] plied by. 0.85 for actual working fre-
= % Wy L xS y ! L N : quency.
AN ., Ly e e - St Tl 1f the distance is greater than 4000
v 3 S~ — N el T km, 2 points 2000 km from each end of
- . =33 = e <__1 the path are taken instead of the mid-'
[=S==="2F = 3 i - point. The tracing paper is placed over
. : . s . the map . ‘as before and both points, as
Fig. 4—This great circlo chart is used 4o 7ﬂnd the radbo transmission ‘pe}hs on Fig. 3. well as the equator, marked. The meridie
.. RADIO PROPAGATION CHART — DECEMBER 1947 an of Greenwich may be drawn also. as
(Maximum usable frequencies are given in megacycles) a time reference. It is usually easier to
l gse it ti;or .%r;l-eat glit;]anczes :::n the tlotc}xlzl'
Time ’ 00 ] 03 06 09 | 12 15 18 21 el Mo ¥ g s Ly YL
: s : path. The great-circle chart
’ | | is again used to find the actual radio
2,600 miles ° 4,000 km path between the 2 points. Instead of
N 12 11 13 20 - 35 34 20 13 marking thz mid-point of the ‘path,
EE ﬁ g %E i% 28 gg 52 {‘é control points 2000 km from the ends of
SE 11 - 12 o4 a4 35 29 18 13 tl}lle pati}l.l are nfmrked (Iixgerlence has
. : 24 ‘16 shown that muf’s at great distances are
gw i’g : }% ﬁ gg g; gg 25 16 little different than at 4000 km.) The
w 15 14 13 22 - 41 40 36 24 maximum usable frequency for each of
NW 11" 11 11 13 © 37 39 33 18 these points is found (on the appropri-
N ate chart) and the lower of the two tak-
N 1 - Bl,gOO milleea 81,200 km:l6 - 13 en as the muf for the entire path.
o For example, communicaticn between
EE - 18 i."i %ﬁ gg gg ;g %g i 13 New York and Shanghai is desired,
Drawing the path and control points,
SE %; i% ﬁ gg gi gg %2 }2 the muf’s for the New York control
8W 12 12 11 32 35 32 25 16 pomt are found to be 28, 12, and 12 me
w 156 14 12. 8 38 40 36 24 for 0600, 1200, and 1800 GMT respec-
NW 11 10 10 9 10 26 33 18 tively. At the Shanghax end  using the
2508 il 5 ik ‘F2 4000 E chart (not shown) all imuf’
» .miles 5 are found to be 12 me. The muf for the
N 12 11 13 12 12 12 12 13 whole distance is then 12 m¢ for the
I!::TE ii i; il?% % %g %(8) %i }é given times, and ti\e owf 10.2 mec.
For distances less than 4000 km a
EE g i’g %2 gg gg gg %g %2 little more work must be done. The muf
EW 12 12 11 2% 28 32 25 16 is first found exactly as for the 4000
w 15 14 13 29 26 30 26 24 km. Then the muf of the mid-point is
NW L 11 1 |1 10 11 16 -| 33 18 found on the F2 0 chart, which shows
g ) the critical frequencies for waves pro-
10,000 miles 16,000 km Jected directly up from the sending sta-
II:IIE 12 11. -13 20 33. %g gg 1% tion. Sinee the distance is between 0 and
11 11 12 81 28 - 4000 km, it might be expected that its
EE ﬁ ig %g ?g gg gg %g %g muf would be between these two. And
X . so it is, but in a way that does not vary
gW- i% g }‘; }g %g %g }g ig directly with distance. A nomograph is
W 15 14 13 29 26 30 31 24 provided in the [Instructions for dis-
NW 11 1 11 18 29 . 18 a3 18 tances less than 4000 km. A straight~
g _ ' edge is placed between the muf at 0 and
12,500 miles 20,000 km that at 4000 km, and the correct fre-
M.uf. 14 14 24 30 30 26 26 18 quency is read where the straightedge
Direction B w E NE NE NwW NW NwW intersects the line representing the dis-
. ! - ’ (Continued on page 86)
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The Soquence Selector is the
brain of the robot plane.

RADI0 PILOTE
OGEAN FLIGH

By JAMES A. NILAND*

the hangar at Stephenville,

Newfoundland. Fourteen men,
called an emergency crew, climbed
aboard. Once inside, the pilot, Colonel
Jam s M. Gillespie, started the engines,
taxied the plane to the runway and
pointed it into take-off position. Step-
ping away from the controls, he pushed
a button. The button was marked “Brise
Nortor:"”

Ten hours and fifteen minutes later
the whr-els of the plane touched down
on the landing strip at Brise Norton,
England. Not once dwring the 2,400-
mile flight across the Atlantic did any
memdber of the emergency crew touch the
controls. The trip was entirely a radio-
controlled automatic flight. Eighteen
days later the robot Skymaster returned
in the same manner when Gillespie
pushed a button marked ‘‘Stephenville.”

As easy as push-button radio tuning,
automat.c flight is now a reality. Ac-
complished by an electronic brain that
stores information given to it before the
flight begins, the brain reads the flight
instruments, listens to the radio sig-
nals, measures distances and air speed
and carries out for the pilot and his
cr.w all the functions necessary to con-
duct a point-to-point flight from one
airfield to another, #

The original idea for automatic flight
cannot be credited to any one individual,
but to a group of Air Force officers.
Chief amyagst them were Colonel Ben
S. Kelsey and Captain Harry S. Brced.
love. It was not Colonel Kelsey’s orizi-
nal intention to provide pilotless flight.
He ratfier intended to provide methods
for accomplishing many routine func-
tions of monitoring the complete flizht
and making dccisions concerning navi-
gation and changes‘in flight plan.

As the project developed, it was
found that more and more pilot duties
could be made automatic, until finally
they had eliminated almost entirely the
need for a pilot.

Th2 devices which control the All-
Weather C-54 are not standard. Most

BIG four engined U. S. Air
. A Force C-64 was rolled out of

.

P

-

‘of them have been specially constructed 4 > i S

for their specific purpose and only one o X ) I & - . X

automatic unit of this type exists. It ———— 3 3 Ty ‘!'WQ&;B

has been popularly misconstrued as a . A [Rg Bl U Tra

‘drone plane operated by a mother plane. - N tin “ “L‘“ =
(Continued on page 74) Center—The Automatic Flight Controller (rear] with Ca;;:.-Roman J. Whiﬁngé nhavibgafor':

. Capt. Thomias J. Wells, tast pilot; and Mr: Jame! L. Anast, chief of the automatic flight branc

P t Officer, P g PUOX . 4
Un?gceic State:efﬂ.iyle-‘:mg:rk S ot Clinton County Air Field, Bottom—Cockpit. of the automatically-controlled C-54 plane.
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A receiver built on the same lines as Fig. 2,
but with an r.f. stage and tube detector.

N FM tuner is often a more
convenient and inexpensive
solution to the problem of get-

ting FM reception than a com-
plete FM receiver. Most radiomen al-
ready have reasonably good AM receiv-
ers or amplifiers which can supply the
audio amplification and often the power
supply.

Before a tuner is added to existing
eéquipment the extra current require-
ments and audio switching arrange-
ments must be considered. Unless your
present radio or amplifier power pack
has a large reserve of power, it will be
better. to build a separate pack for the

- tuner. In some cases it may be found
convenient to switch off the AM r.f. and
i.f. stages while the FM tuner is on. This
may release sufficient power for the
tuner, especially ‘if it is small.

The audio output usually can be fed
into the receiver’s phone input jack.

Where there is no phono jack one can_
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be installed, the method varying accord-
ing to the set. (See RADIO-CRAFT Decem-
ber, 1946.) If both phonograph and FM
are to be used, a switch will have to be
provided to change from one to the
other. (The AM receiver must be in
PHONO position for both FM and phono-
graph reproduction.) x

A survey of the amplifier's tone qual-
ity and power-handling abilities also is
wise. Unless the amplifier is to be re-
built completely the circuit should be
left as it is. Adding negative feedback
and other cireuit modifications may re-
sult in lower gain or upset the original
design factors. Unless you are sure of
what you are doing, repfacement of the
output transformer and speaker should
be the only attempt at extending the
range of the system. If the survey shows

original components to be of good qual-
ity, they should be retained. Should the
amplifier not be capable of delivering
sufficient power at low distortion, there
is not much hope that true FM quality
can be obtained. B
Construction of a frequency-modula-
tion tuner and the design of its asso-
ciated circuits is in many ways gimilar
to a comparable high-frequency AM re-
ceiver. An FM receiver must contain a
detector whose voltage is proportional to
frequency changes of the carrier but
relatively insensitive to amplitude va-
riations. Also an FM circuit has limiter
stages to remove amplitude variations
before they reach the detector. The i.f.
amplifiers of an FM receiver must be
capable of accommodating a wide band.
If they do not have a flat top, the gain

24
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Fig. 2—This cen b cither a S-ube funer with a bALS5 detoctor, or may be hooked up as a 4-tuber with the germanium erystel detoctor.

of the gstages falls as the carrier fre-
quency deviates from the frequency to
which the i.f. is tuned. This produces
amplitude modulation.

The circuit |

Since the obJectlve was to get best
possible results, the set was a rather
ambitious one, containing an r.f. stage,
2 i.f’s, and 2 limiters, '(See Fig. 1.) The
constructor who requires a simpler
tuner may construct a set along the lines
of Fig. 2, which will cut his number of
tubes to 4, though the circuits are those
of a B-tube tuner. Two i.f.’s are found
advisable, and eliminating one of them
to save another tube would not be a
good idea unless the constructor lives
close to the stations he expects to re-
ceive. One of the photographs shows a
receiver built with the circuit of Fig. 2,
with the addition of an r.f. stage and
the use of a 6ALB. detector instead of
the germanium crystals.

Since the featvres of the small tuner
follow in-general thos> of the larger one,
the latter will be described in complete
detail. Seven tubes are contained in the

tuner circuit, Fig. 1. First are a 6AG5H

r.f. amplifier, 6AG6 mixer, 6J6. oscil-
lator. (These 3 tubes comprise the radio-
frequency section and are mounted upon
an upright chassis affixed directly to the
tuning condenser to secure short grid
leads.) A 6ACT first i.f.,, 7G7 second i.f,,
and two TC7’s as limiters are employed
in the intermediate stages.

The 6AC7 is still one of the highest-
gain tubes in the tube manual, and its
gain is put to good use in the first stage.
Because of the 6ACT’s high gain, it is
necessary to pay careful attention to
decoupling and other precautionary
measures. Two of Sylvania’s 1N34
germanium diodes are used in the dis-
criminator. (A 1N35 balanced pair
would of course be better.) Besides
being convenient to wire in the circuit,
these diodes have the added advantages
of long life and no filament current re-
quirements.. The r.f. assembly is mount-
ed upon its separate chassis secured to
the tuning condenser. It obtains its pow-
er from a plug .which connects to a
power socket on the chassis. The output

- from the 6AG5 mixer is fed through a

short length of cc-axial cable to a low-
loss microphone connector also on the

chassis located near the first if. trans- .

former. With this type of construction
the entire tuning unit may be removed
without disturbing the remainder of the
radio. o
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Cathode injection was originally used-

in the mixer stage,- but this was re-
jected later because tuning of the mixer
eoil had too great an effect upon oscil-
lator tuning. Inductive coupling was
used also betwzen the r.f. stage and
mixer originally. However, the present
system is much.
more successful.
From the diagram
it will be noted that
one half of a 6J6
is used for the os-
cillator. The 6J6
was found neces-
sary because a 6C4
would not oscillate
strongly enough
with the available
105 volts unless the
cathode was tapped
very far up the os-
cillator coil, which
made for unstable
operation. The 105
volts for the r.f.
section preferably
should be regulated
with an QC3/VR-
106 to prevent fre-
quency shift with -
changes in line

A

i et e
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voltage. Unless it is regulated, detun-

ing due to the turning on of an electric

heater or similar appliance will cause

the signal to be severely distorted, ne-

cessitating retuning to the station.

. The r.f. coils are % inch in diameter
(Continued on page.81)

Under-chassns view of the FM area. The parﬂy blanled out saction. is part of the AM section,

28



Here is an authoritative article on the much- discussed Cosmo Compo radio, written by the man who in-
vented it. This receiver, which is already being sold in metropolitan department stores, has been hailed
by some non-technical writers as a means of emancipating the radio owner from the repairman-Read what

the inventor, himself a former radio serviceman, has to say on that subject.

This

himself a radio repairman he must

These Compo cens
may be chadged in &
fraction ‘of ‘a ‘minute,
curing any trouble due
to the enclosed compo-
nent, As one of the cens con-
tains the complete audio-circuit
and ancther all the filter compo-
nents, it is obvious thet a-radio can be
repaired in & fow minutes. The drawing at
left is the artist's conception of the contents
of one (which one?) of the Compo cans above.

Radio

B8y ROBERTO BRENTA

there is always the chance that he will

BEFORE anyone can honestly call - repairing of a radio are considered,

.have a thorough knowledge of
| radio electronics. He must be fa-
miliar with all types of radio receivers.
He must have the proper tools and
equipment to give. proper service.

For many years many complex prob-
lems have faced the radio repairman
from the time he puts a radio receiver
on his bench till he returns it to its
owner in playing condition. It lS not
uncommon for him to find himself on the
short end of a deal. When all the time,
énergy and materials that go into the

26

not make any profit and may lose money.

‘That may sound strange to the layman,

but is recognized by the repairman as
an everyday possibility. For example,
the customer doesn’t realize that the
breakdown that-occurs several days af-
ter his set has been fixed has absolutely
nothing to do with the original trouble.
He insists that the repairman did a
poor job and is responsible for putting

- the set right without further cost. In

some cases the cost ‘of additional parts
that are needed plus the added time

RADIO-CRAFT
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spent in repair exceeds the pnce of the,
original estimate.

A servicemon’s dream

This among other things prompted me
to try to find a suitable answer to the
problem. During my years studying en-
gineering in the Navy as a radio tech-
nician, I had little time to work on the
idea. We worked night and day build-
ing ‘and repairing radios of all types.
Sometimes wa had plenty of tools and
materials—at others we lacked almost
all the proper parts and replacements.
Most serious of all, we were under-
staffed because of thz lack of trained
te~hnicians. When a component was un-
obtainable we either had to improvise
or scrap an entire unit or set.

I began to think again abeut my old
plan to simpli{y radio receivers. Seeing.
all the waste proved to me that the time
was ripe for a radio that would elimi-
nate the complexities of hundreds of
parts and wires and reducz the repair-
man’s problems by expediting the work.

When the war in Europe ended I was
stationed in Guam in the Pacific. With
the cessation of hostilities in the West
our job less:ned daily. I began to get
a few hours for myself each day and
used the time for experiments. I wanted
to find a way to reduce unnecessary
waste, I wanted to find a way to utilize
the cast-off parts and units that ware
deteriorating from lack of use. It struck
me that if I took sevecral parts, or bet-
ter still, a complete circuit and tied the
parts together in a single replaceable
unit, I would hav: the answer I was
looking for. From the beginning I toyed
with the idea of segregating into sec-
tions a conventional 5-tube circuit.

The first experimental set gave me
quite a bit of trouble bccause of the
long grid leads. This was eliminated by
re-arranging the socket positions. I real-
ized then that with further engineering
effort such a radic was a practical possi-
bility.

Another .big problem was the size of
the ﬁlters, resisters and condensers. It
was unpossnble to squeeze those com-
ponenﬂt,s into a unit gf practical size. I
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then considered tha use of miniature
compenents, which was the answer to
the problem of reducing the size to fit
the containers,

There was always something to slow
up my progress. After solving the diffi-
culties of putting r.f. components into
cans, I ran into trouple with audio qual-
ity. This was solved by special atten-
tion to matching the output trans-
former, output tube and speaker, and
by using a 60B5 cutput tube.

The Compo receiver

In brief, I have succeeded in develop-
ing a compact AM receivzr in which all
the elements of a superhet circuit have
been made plug-in. Oscillator and i.f.
units are pretuned and there is suffi-
cient tolerance to make interchange-
.ability of units quite practical, All the
normal under-chassis resistors and ca-
pacitors are included in their. respective
cans, leaving nothing underneath but
the filament wiring. Volume control will
be plug-in eventually.

The present model consists of b
vacuum tubes: 12BEB, 12ATS, GOBS,
35W4, In addition, there are § ocom-
ponent tubes which are color-coded and
numbered. The oscillator segction in-
cludes a specially designed oscillator coil
with the coupling from the coil to the
grid and the grid resistor. The first and
second intermediate frequency trans-
formers are in two separate cans or con-
tainers. Also in these containers are the
aytomatic volume control line and first
audio grid input. Then there iz the
power supply consisting of a filter and
filter resistor,

Included in the Compo cans are the
- following parts: Oscillator is in a green
can numbered 114; th» 1st if. is in a
blue can numbered 115; the second i.f.
is in a black can numbered 116; the
a.ve. is housed in a yellow can num-
bered 117; the audio output is in a
brown can numbered 118; the filter is
in.a r-d can numbered 119, There is also
a 36W4 rectifier, 12BE6 converter mix-
er, 12BA6 i.f. amplifier, 60B5 power out-
put and a 12A T8 detector and 1st audio.

A test has been going on in the lab-
oratory since June 9th. A Compo re-
ceiver has been-in operation 24 hoursa
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day without interruption under normal

. operat.ng conditions. So far, the set has

been working perfectly and without any
signs of difficulty.

A plug-in amplifier

Using the same principles, a 40-watt
experimental amplifier has also been
developed. In this case, I have worked
out the amplifier so that all the con-
densers and resistors are wired on a
plug-in fibre pancl. If anything goes
wrong all that has to be done. is to re-
move the entire unit and replace it with
a completely new working part. The
part that has gone bad can then be re-
paired and used as a spare.

The Compo system could well be ex-
tended to include not only receivers and
public address systems, but to cover
many types of electronic dcvices, It
would be particularly valuable in com-
mercial and industrial equipment where
the time lost in repairing a piece of
equipment is more valuable than the

Left—Schematic is_standard, though mechanical features are novel.
Above—Rear view of the plug-in receiver illustrated below.

price of the parts. A stock of replace-
ment units might in such cases save
costly delays, or even the cost of com-
vlete standby equipment.

This is a glass-enclosed demonstration model,

b S

4 P e,
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Top—An old-style set with its maze of under-chassis wiring and dangling components. Lower

tight—Present Compd receiver. Lower loft—Stamped-wiring Compo receiver of the future.
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COVER FEATURE

New Tubes Improve FM

pend on tubes which work well at
frequencies near 100 mc. Among
the new tubes designed to improve
FM reception are the 19T8, assembly
of which is illustrated on our cover

SUCCESSFUL circuits for FM de- -

An assembly operafion on the new FM tubes.

this month. Its 6.3.volt counterpart, the
6T8, and .the 12ATT7 are other tubes
especmlly designed for FM, and were
announced at the same time by the Gen-
eral” Electric Co.

28

The 19T8 and similar tubes are
designed for high frequencies.

_The new tube -consists of 3. sections,
one of which contains a triode, while

the other two have 2 diodes and 1 diode

respectively. Shields around the diodes
are identical in appearance with the tri-
ode plate, giving the appearance of a
triple-triode tube.

Operating skill in assemblmg tubes

takes on new importance with the in-
creasing complexity of ‘these multiele-
ment, high-frequency units. The size of

the tube is decreased though the number’

of elements in it is increased. The per-
son whose skillful

the 8T8. Designed for use as a combined
AM and FM detector and audio-fre-

TABLE |
Direct Interelectrode Capacitances:*
- Triode Grid to Plate v.acuen.... 2.4 uuf
Triodelaput ........... eerenare LoD LS

Teiode Output . ....covevevnnn. 1o ppf
Grid to Each Diode Plate {Max) 0.03 puf
Number | and Number 3 Diode
Input (Each) .<......... v.e.3.8 ppf
Number 2 Dicde’ mpu? ......... 2.2 uuf
*Approximate values without external shield |

quency amplifier, it contains 3 high-
perveance diodes and a high-mu triode
in the same envélope. One of the diodés
has a separate cathode connection.
Small size, internal isolation and
shielding and low interelectrode capaci-

fingers put togeth-
er the various

TABLE Il—CHARACTERISTICS AND TYPICAL OPERATION
CLASS A AMPLIFIER: TRIODE UNIT

parts of 'th? tube | plage Voltage ... ...ovu.... 100..... ees 250........Yolts
becomes an impor- | Grid Bias Yoltage +..c.veuue —lecencee.=3.0........Volts
tant fdactor in FM Plafel ?urrenf'.: ........... o L0l Hagaa3a40 7-3 .......Amparo
: _ | Amplificetion Fector .. .ccos 70.c0aeens
praggess, [echom Transconductence ...... v 1300, ..00e. . 12004400 .. . Mictomhos

jcal production de-
mands that these
complex tubes be

™ constructed to rigid

DIODE UNIT: EACH UNIT

Average Diode Current with § Volts
D-C Applied ...covviiinrinnn... = 20...... Milliamperes

: : : Note: In a ratio-detector circuit for FM, it is recommended that
Zp‘:fxliﬁ‘i::f:lﬁsofw;tel-l diodes number 2 and number 3 be used.
jected tubes.,
The 19T8 is identicalto the6T8 tances adapt the tube to high-fre-

tube except for the difference in fila-
ment voltage, which is 18.9 at 0.15 amp
in the 19T8 and 6.3 volts at 0.45 amp in

quency operation. Its diameter is % inch
and the height of the glass envelope is
1 15/16 inches, the over-all height with

prongs being 213/16 inches. Internal
capacitances are given in Table 1. Typi-
cal operating characteristics are glven
in Table 2. The tube has the new 9-pin
base.

An excellent idea of its internal con-
struction is given in the exploded view
photograph, in which 1 is a completely
assembled tube without the glass en-
velope and 2 is the completed tube. The
top mica separator is shown at 3, the
‘cathodes at 4, and the triode grid at b.
The plates marked 8 are anodes for the
diodes (in one case a shield), while
those marked 9 are the plate of the
triode circuit and -shields for the 2 -
diode sections. A glass tube containing
filaments appears at 6 the bettom sep-
arator at 7, and a piece holding the
getter strip at 10.

Announced at the same time as the
19T8, the 12AT7 is a miniature twin
triode designed for use as a grounded-
grid, radio-frequency amplifier or as a
frequency converter at frequencies be-
low approximately 300 mec. A center-
tapped heater permits operation of the
tube from either a 6.3 or 12 6-volt heater
supply.
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CRYSTAL OSCILLATORS—
A FEW TESTS

HE harmonie-generating crystal
oscillator undeniably has advan-
tages for the amateur (especially
the higher-frequency) bands. A
number of such arrangements have been
advanced—notably the tritet with, the
crystal between grid and cathode, and
other types with the crystal between
grid and ground. All have either a
coil or an r.f. choke -tuned with
a variable condenser in the cathode
circuit. The tritet in particular has
come in for considerable criticism
because of its high crystal currents as
well as instability. Unfortunately some
of the better published material on the
subject gives figures for crystal current
when the tuning is “on the nose,” gen-
erally ignoring what goes on when con-
trols are detuned and crystal current
multiplies many times. The important
parasitic problem is often ignored.

A number of tests were run to ascer-
tain just what could be expected in a
typical circuit, without endeavoring to
create a “laboratory atmosphere” where
circuits always seem to work better
than in the average ham shack.

.1' g
L o

RFC

ly 350 volts with a 15,000-obm series
resistor to the screen providing a screen
potential averaging 200 volts. With cir-
cuits set up for 80-meter crystals, para-
sitics ' were almost entirely absent.

The “X” in Table I indicates that
while output may be obtainable it is
either all or partially parasitic oscilla-
tion, as output persists after the erys-
ta} is removed. These parasitics appear
to arise from the presence of either sup-
pressor grids or beam-forming plates
which are internally connected to the
cathode, which is itself tuned near the
2nd-harmonic frequency—This includes
all tubes tried except the 59, 89, 802,
and RK26. This can be deduced from
the- fact that (excepting the 89) these
last-mentioned will “take off” if their
suppressor is externally tied to the
cathode. The heater also enters the pic-
ture. Making the hcater float with re-
spect to ground generally detunes and
sometimes removes the parasitic, but the
output is markedly lower and crystal
current higher then.

By W. E. ANDERSON, VE3AAZ

Reducing the cathode L-C ratio will
weaken the parasitics, but high ratios
are required for good multiplying ac-
tion, especially if endeavoring to obtain
4th-harmonic output. CAUTION: The
cathode circuit should not be tuned near
the crystal frequency as very high erys-
tal current will result—regardless of
tube used. As the cathode condenser is
generally chosen large enough for use
with 80-meter crystals, on the other
bands tuning should be confinad to half
capacity and less.

i

-Fig. 2—Tuned:plate crystal-grid sscillator.

Table ITI details suitable cathode coils

s : i . derived from the tests—these to be used
= Parasitic action is also discouraged : ¥ : b
oE 0% £ 0 Toos to a degree by a heavy load on the stage. ¥ith 8 2§0-u!,zf variable condenser. Out-
: Many amateurs who previously had no put L-C rat:.los appear to be r'sllatwely
trouble when driving triode tubes from npncrltl.cal if extremes. ‘."rf} avoided.
l'°§5H Lt their oscillators now experience diffi- - LUrRing now. to the grid:ground crys-

Fig. 1—Standard tritet oscillator circuit.

Fig. 1 is the tritzt circuit. About the
only variations encountered in this cir-

: el e . Met Ty il Speced ¢
cuit relate to the grid bias. Sometlm?s oscillator TPXG has its highest crys- 33 T _m:'z . - IV".,;:?Qngoﬂa
the control grid is returned via the grid tal current unloaded, while with the 40 [ 1-in Jength
leak to ground rather than to the cath- tritet the.crystal current increases with 20. 4 I-in. length

ode, and occasionally cathode bias is
omitted entirely. The arrangement
shown seems to provide the lowest crys-
tal current for a given output. Inclusion
of cathode bias lowers both crystal cur-
rent and output, but increases the ac-
tivity, and sometimes the parasitics!
Tables I and II show the results of
tests of varioust common tubes. These
tests were run with 40-meter crystals

culties when exciting 807’s or similar
tetrodes which. require much less driv-
ing power.

Crystal current is also a function of
the load. The tuned-plate crystal grid

load. Therefore the designations of low,
moderate, etc., in the tables are intended
for comparative purposes only. For in-
stance, a very heavily loaded 6F6 tritet
might burn out a crystal while a heav-
ily loaded 6L6 TPXG might not. The
tables attempt to show the least favor-
able conditions that would likely obtain,
both with respect to erystal current

TABLE 1II—CATHODE COILS
1/z-inch diameter forms

-

tal' connection: of Fig. 3, the parasitic
situation still- remains sericus. Briefly,
with all but the b9, 89, 802, and RK26,
it was again found that the settings.that
provide best output of the low-order

(Continued on page 90)

and parasitic ac-

and at a plabe potential of approximate— tivity. TABLE I|—FUNDAMENTAL - OPERATION
J Crystal Current
T« TABLE I—TRITET OPERATION Tube: TPXG _ Tritet Remarks
Crystal Currant 6FS Low Moderate o
Tube  2nd  3rd  4th Controfs Detuned Remarks: . - Shslalnggr::onuc:ed. e
6F6 X Fair Poor Moderate 6F6G Low Moderate
6F6G X Fair Poor Moderate .. ..... ... 6Y6 Low Modarate. Shell qrounded otherwise
&6 X Fsir Poor High™ u - e = ¢ danee oo '
6Y6G Good Fair  Poor High No cathode bias V4G Modoerate High 9
V66T X Fair Poor High ... ........ EVOGT Moderate Dangerous
sL6 Good Good Fair High Shell tied to B 6L6 Moderate Dsngerous  Shell grounded or
616G X Good Fair High B My = 6L6G High Dangerous returned fo B4
RK49 X Good Fair High  .......... RK49 High Dangerous
59 Good Fair Poor-Nil Low . ieues 59 Low Low
89 Good « Fair  Poor-Nil lew = - ...l 89 Low Low
802 Good Fair  Poor low, TGk 802 Low Low
RK25. Good Fair Poor low | romopout o RK25 Low Low
807 X X High Abso. unmanage. 807" Moderate Dangerous
RK39 X X X High Abso, unmanage. " RK39: Moderate Dangerous
RADIO-CRAFT for DECEMBER 1947 %



HEAPEST and smallest of all the

FM tuners or converters qffered

to date, the Meck FM converter

uses only 2 tubes—either a 14F8

and a 36W4 or a 7F8 and a 6H6. Yet

the converter is by no means simple.

. The 2 triodes which compose the 14F8

eonstitute both a superheterodyne and
superregenerative detector.

The action as_explained by the in-

structions supplied to servicemen is as

ANT.NO £ OR DIPOLE CONNECTED TO &0 f AND NO 2

follows: In addition to serving as a con-
verter-oscillator in the superh:terodyne
circuit, one section (pins 1, 3, and 4)
of the 14F8 double triode functions as
a superregenerative detector and if.
amplifier. The quench oscillation sup-
plied by this section is at the intermedi-
ate frequency, hence little energy is
radiated from the antenna.

Pins 5, 6, and 8 comprise the other
triode of the 14F8, which is used as the

172 14F8

3I5w4

W

-

WARNING—Tarminal 3 on back of chassis
used only with a.c. radio reccivers or
“ amplifiers; or with a.c.-d.c. receivers that
are 30 wired that the B-minus does not
connact to the chassis. Under these condi-
tions connect terminal 2 to terminal 3
with a short piace of wire to minimize hum
pick-up.

Disconnect any ground wire to the racaiver
or ground through a JQl-uf capacitor.

‘Meck tuner meast

Yy inches.
ces? /2 X 37

local oscillator for normal superhetero-
dyne action, Slope detection is used,
with the receiver tuned siightly to one
side of the selectivity curve.

The superregenerative circuit has the
added feature of automatic regeneration
control. The ".0025-uf condens2r and
1,500-ohm resistor in the cathode circuit,
together with the 150 000-ohrrL resistor
and .006-uf condenser in the plate cir-
ctit of the superrerenerating triode sec-
tion, act to set the quench pulse width
and average grid repetition rate and

-.control regeneration automatically.

As might .well be expected, neither
in sensitivity fior quality does this small
set equal the larger FM tuners and con-
verters which have been put on the mar-
ket at higher prices. At a considerable
distance from FM stations, difficulty
was experienced-in bringing in any but
the strongest stations satisfaétorily.
Tuning is accompanied with the fa-
miliar superregenerative rush, which
d.sappears when a carrier is tuned in.
Quality is subject to the limitations both
of slope detection and superregen.ra-
tion. A certain amount of hum was also
noted. This increased considerably when

(Continued on page 88)

Schematic diagram (above) bottom and rear-chassus views of the Meck FM tuner. High-frequency coils are below variable oondenser.
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A. F. Wattmeter
Tests Speakers

By I. QUEEN

T is more difficult to judge sound level
from a loudspeaker than it is to esti-
mate sensitivity, band width, or other
characteristics of a receiver. Accu-

rate measurement of acoustic power is
beyond the reach of servicemen, since it
requircs laboratory equipment. There-
fore the ovtput of a radio receiver or
audio amplifier is usually specified in
terms of the electrical power it can de-
liver to its speaker. The cfficiency of the
speaker itself is not taken into account.

Direct measurement of power at audio
frequencies also is difficult and there
are fow instruments available for this
purpos~. This means that public address
and radio technicians have to rely upon
indirect measurements which involve
some calculation. A common method is
to connect a suitable voltmeter across
an amplifizr resistive load R and find the

volts 2
power by the formula —watts.
ohms
An alternative method is to connect an
ammeter in series with the load. The
equation is then I’R=W.

If a number of measurements are to
be made, say with different inputs and
adjustments, the caleulations take a lot
of time and become bothersome.

The -instrument described here is a
direct-reading a.f. wattmeter. It is de-
signed to operate across a low imped-
ance such as the secondary of a speaker
output transformer. The usual imped-
ance values, 4, 8 and 16 ochms are pro-
v.ded. Intermediate values lead to slight
errors which may be disregarded When
the impedance switch is turnzd to 8
ohms, the panel meter reads directly in
watts. It is a 0-200 microammeter which,
as connected here, reads 0-20.0 watts.
At 4 ohms and at 16 ohms, the indica-
tions are “X 2't and “<+ 2" scales, re-
spectively. This corresponds to the fact
that low-impedance voice coils are made
to handle less audio power, The meter
has its greatest power-handling capac-
ity on high-impedance voice coils, which
are more commonly used in large am-
plifiers,

The wattmcter operates on a very
simple principle. A 6SQ7 tube is ad-
justed as a square-law rectifier so that
the plate meter reads in direct propor-
tion to the square of the input voltage.
Power dissipat-d in the grid resistor is
also proportional to the input voltage
squared. Therefore, the meter can be
calibrated to read watts. When properly
chosen, the meter is direct-reading.

In addition to the wattmeter circuit,

RADIO-CRAFT
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an auxiliary transitron oscillator and a
monitor PM speaker have been included.
for convenience in testing amplifiers.
The schcmatic (Fig. 1) shows that
the instrument is easy to build. The
calibrations are easily made, also. To
keep the tube characteristic within its
square-law portion, plate and grid
voltages must be kept low. Thes» volt-
ages- may he adjusted over a limited
range and are not critical. The plate
voltage is about 120 and the grid bias
about 2.2 volts. Plate current should be

less than 1 ma, so it is preferable to use
a b600-microampere or an even more
sensitive meter. Choice will depend upon
the scale desired. For example, a 0-50-
or a 0-5-watt scal: is obtained when a
0-600 microammeter is used. In this
particular instrument we used a 0-200
microammeter, thus obtaining a direct-
reading 0-20.0 watt scale. If any other
type of meter is used, the circuit and
calibration will be slightly different
from that descrited here.
(Continued on page 84)

DECEMBER,

Rear and underchassis views of the wattmeter. {Front view is at top of page.) The
load resistor is above switch, which must be a heavy-current-carrying type.
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' FM and Television Design

PART II—Special circuits
and tuning equipment used

for very high f(requencies

(UPSLEP PP PUIIP RSN |

Fig. 1—The Moallory-Ware Inductuner is continuously variable.

N the previous article we considered

It consists of 3 separate variable-in-

chiefly modification in tubes and their s ductance units on a common shaft. The

associated circuits in high-frequency

rcceiver- design. Now let us note the
‘changes that' have occurred in tuning
circuits and why these revised circuits
are better adapted to deal with the prob-
lems of very high fr-quencies.

In the tuning th2 high-frequency input
circuits of television and FM receivers,
the conventional coil and variable con-
denser combination leaves much to be
desired. A variable condenser increases
the minimum capacitance across_a coil,
thereby.lowering the L-C ratio and with
it the gain. As we tune across a band
the capacitance changes, causing the
gain to vary over the band. Undesirable
coupling occurs between the several sec-
tions of a gang condznser. The results
are instability, microphonics_and ability
of the oscillator voltage to reach the an-
tenna and reradiate to other sets in the
vicinity, producing interference.

Coil-condenser "coupling between cir-
cuits tends to reduce the ability of the
various tuned circuits to reject unde-
sired signals. Therefore the present
trci:d among receiver designers has b-en
to 0. Y sBome form of variable-inductance
tuning. Coil tuning permits each coil to
be used as a separate unit, completely
shielded and isolated from similar units.
With a variable coil, the fixed’ capaci-
tance can be kept at a minimum and
maximum gain obtained. Variation of
inductance produces less variation in Q,
and the overall gain and selectivity of
the receiver is more constant.

Several types of variable-inductance
tuners have made their appearance on
the market. These include thz Induc-
tuner, Guillotine tuner, co-axial-line
tuner, permeability tuner and quarter-
wave lines. Let us examine each, in turn.

Inductuner: The Inductuner is a wide-
range tuner, capable of continuous tun-
ing from 44 to 220 mc. Because of this
wid= coverage it can encompass the low-
and high-frequency television bands and
the FM band. Tt was designed originally
by Paul Ware and currently is being
manufactured by the P. R. Mallery
Company. The unit, with cover removed,
is shown in Fig. 1.

coils are wound on ceramic forms; with
movable trolley sliders for making con-
tinuous contact along the coil. A stop
mechanism limits thz rotation te 10
turns. Each coil is thus tunable for 10
turns, permitting an inductance varia-
tion from 0.02 te 1 microhenry. This
represents an inductance change of 1-50,

PV adl 4
ICI 3 T
® ¥ COIL TERMINALS
Fig. 2—Equivalent circuit of the Inductuner.

and -accounts for the extremely wide
band coverage.

The equivalent electrical circuit of the
Inductuner, shown in Fig. 2, reveals
‘that 3 capacitances are present. C1 and
C2 are stray capacitances from the ends
of the coil to ground; C3 is across the
coil and consists of 2 parts:

1. A fixed portion representing the
interelement stray capacitance,

2. A variable portion which is the
distributed capacitance of the winding.
The wiring and interelectrode capaci-
tances, plus whatever additional capac-
itance might be needed to, cover the de-
sired tuning band, ar2 also across the
coil. Since the Inductuner has 3 szpa-
rate windin~s, it is capable of servin?z
8 stages. The usual 3 circuits so con-
trolled are the r.f., mixer, and oscillator
stages although the amount of iinduct-
ance required-for each circuit may vary.

‘To achieve such variation, each wind-
ing can be modified to serve its particu-
lar purpose. Thus, the r.f. and mixer
input coils can be used without modifi-
cation since these cover the same range.
The oscillator coil, being above or below
the incoming signal, could be-altered to
the circuit shown in Fig. 3. The oscil-
lator section of the Inductuner is con-
nected in series with a -small external
inductance. These 2 coils are then shunt-
ed by a fixed inductance and a small
trimmer capacitor. The shunt coil raises
the frequency of that section of the In-

ductuner and permits the oscillator to -

function above the incoming signal. If

RADIO-CRAFT
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the oscillator is to operate below the
signal, the shunt coil is omitted. The end
coil provides the highest frequency of
the combination when the inductor trol-
ley has completely short-circuited its
own section. The usefulness of the end
inductor is that it provides a better Q
characteristic than if thz variable coil
were run out to its limit in order to
reach the highest frequency.

The circuit of Fig. 3 is adjusted at
its high end with the end inductor and
at th: low end with the trimmer capaci-
tor. Inductuners are extensively em-
p.oyed in DuMont television receivers,

Guillotine Tuner: The guillotine tuner,
used in G.E. FM reczivers, consists of
2 identical brass frames which form a
2-turn inductance when connected at
their open ends. (See Fig. 4.) To vary
the inductanc:z of the 2 turns, a brass
blade is inserted between the frames. -
The effect of the brass blade is twofold:
it acts as a shorted turn, reducing the
inductance of the unit; at the same time
the blade shiclds the 2 turns from each

! 6J6 AA, _B'HSO!
SHUNT colL ’ 1.5K
Y END cOIL 0001 .0005
7 1€ I
£
257 [ am
uuf i
’ -
INDUCTUNER e 2t
10 MIXER

Fig. 3—Inductuner high-fraquency oscillator.

other, reducing th=2ir mutual coupling.
The high=st frequency of the tuner is
reached when the brass blade is lowered
as far down as it will go between the
frameg. The resonant frequency is low-
est when the blade is raised to its top-
most point. Slots are cut in the ‘brass
bladz to produce the desired tuning
curve,

In G.E. receivers, the guillotine tuner
covers the old and the new FM bands
and 2 or more short-wave bands. The
low-frequency ranges are tuned by add-
ing shunt capacitance and by inserting

DECEMBER, 1947

-

for



series inductances fn the guillotine cir-
cuit. The entire tuner is enclosed in a
metal box which shields the unit and
keeps dust out. The blades of the tuner
are raised and lowered by a plastic ele-
vator which is attached to a windlass.
Within the same shielded case are coils
for the standard AM broadcast fre-
quencies. These are permeability-tuned,
their iron cores being raised and low-
ered by the same assembly.

Note the difference in the method of
tuning between the standard AM bands
and the other channels. In the guillo-
tine tuner, the inductance of the frames

=

‘. se91 2 -

[Li==smn

bee el e DL -

e

Fig. 4—The Guillotine tuner and its parts. Note
the bock of matches for size comparison.

decreases as the brass blade is lowered.
In the permeability-tuned AM units, the
inductance increases when its cores are
lowered into the coils.

Co-axial-Line Tuner: FM sets manufac-
tured by Motorola are tuned with co-
axial-line tuners. To understand the op-
eration of these units, the reader should

A transmission line, whether of the
co-axial type, the twisted-wire type, or
the parallel-wire line, contains distrib-
uted capacitance, inductance, and re-

CONCENTRIC A 873
CAPACITOR r I
:" —— ‘-:

SECTIONA-A"
L
CA
% g' EQUIV. CIRCUIT

Fig. 5—Design of the cc-axial line tuner.

mrp-{% 3—%‘#’3“

Fig. 6—The tuner with & double capacitance.

sistance. By combining these 3 com-
ponents, we can cause the line to res-
onate at different frequerncies like a
conventional coil and condenser tuning
combination. It is the

r.f. energy within the cable. The shield-
ing can be made so effcctive that re-
nioval of the antenna causes the signal
to disappear completely, Fig. 5 is a
cross-section view of the permeability-
tuned co-axial cable, It contains an outer
conductor, an inner conductor and, be-
tween the two, a powdered-iron core.
The ratio of the diameter of the outer
to inner conductor is approximately 10
to 1, this value having been found to
give maxinmum impedance. The iron core
is mounted on a threaded rod so that its
position within the line can be varied.
Moving the core into the line increases
the line inductance.

To have the tuner track accurately
with the other co-axial tuners, an inex-
pensive silver-mica capacitor is con-
structed’on the closed end of the co-axial
line. (See Fig. 6.) In the circuit, a Col-
pitts oscillator required a dual concen-
tric condenser. Its construction can be
seen in Fig. 6. The circuits are aligned
at the high-frequency end by adjusting
the capacitance and at the low-frequency
end by adjusting the initial position of
the iron cores. The movable iron cores of
each co-axial tuner are mechanically
ganged and moved in unison.

The adaptation of the co-axial tuner

(Continued on page 68)
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N OHMMETER that will read
’ high values of resistance, say

from 10,000 ohms to 10 or

more megohms, is ever needed
in the service shop. Such values of re-
gistance are already quite commoen in
modern receivers and are likely to be-
come more so.

The resistance meter found in most
service shops, built around a milli-
ammeter of 0-1 ma, is supposed to read
up_to 1 megohm. This instrument is not
linear, and there is serious crowding of
markings from about 30,000 ohms up-
ward, so that readings become uncertain
and may actually fall far.from the real
vaiue. ]

The ultimate value of 1 megohm, up
to which the meter is supposed to read,

T PILOT

HIGH-RANGE OHMMETER
HAS EXPANDED SCALE

By L. WALTNER

an old power transformer, a tube with
quick heating filament, and a 0-1 mil-
liammeter, besides the usual hardware.
The wiring diagram (Fig. 1) shows the
simplicity of the hookup. T is an old
power transformer with filament wind-
ing for the tube. Half the secondary is
left unconnected, provided of course
that the other half will supply a volt-
age of not less than 300. The rectifier
tube V may be a directly heated triode,
such as a 71, an 80, or other rectifier.
C is an electrolytic capacitor of 8uf
and 450 volts working voltage. Very
little filtering is required, as the remain-
ing a.c. ripple has no perceptible influ-
ence on the reading of the meter. Rp
is a carbon-type potentiometer of 160,-
000 ohms, and R is a fixed resistor of
. 260,000 ohms.

The 150,000 - ohm

R 250% potentiometer is

s F Ro 150K
mvAC. é v | 22 5

é-aoov

N P
00V

v .
; 8l S0k /5w M
- ‘

used to adjust the
pointer to zero re-
sistance. To do this
easily, a bell-push
(Bp) for short cir-

sit.rsmau'non!3 P)
P cutting the test
r’: prods is provided.
When the ohmmeter

TEST

is to be used, the

POINTS é
switch is closed, the

Resistors up to 10 megohms are moasured accurately with this circuit. ® bell-push is pressed,

looks on the instrument like infinity. An
open resistor of 1 megohm and one in,
good condition will give almost identical
readings.

An ohmmeter that will give good
readings between 10,000 ohms and 10
megohms can be constructed easily and
cheaply. It will be of great help, not
only for testing resistors, but also for
finding leakage through defective dielec-
trics and for testing electrolytic con-
densers.

The circuit

The ohmmeter meeting the above
specification requires nothing more than

and the potentiom-
eter adjusted for maximum reading,
1 ma on the scale of the instrument.

" One word of caution: There is volt-
age on the points of the test prods and
the operator should use care in handling
them. Test prods of high-quality insu-
lating material must be used. The in-
strument is 80 sensitive that inferior
test prods of poor cables will give a
reading of several megohms .when
touched by the hands. Current will flow
through the prods and the body of the
operator. However, no inconvenience is
caused by the high voltage, since the
current is limited-to a. maximum of 1 ma
which is not likely to do any harm.

Calibration .
The next point to be considered is the
calibration of the instrument. To avoid
spoiling the dial of the meter with un-
tidy pencil markings, a separate scale
can be drawn. A numerical table with
dial readings placed side by side with
the corresponding resistance values is
not altogether satisfactory. It is a slow
and uncertain process to interpolate be-
tween readings, and errors in compu-
tation are frequent. Much better is a
double scale showing dial numbers and
ohmic values one above the other, as it
is sufficient to compare the setting of
the pointer with the scale to ascertain
the value of the resistor under test. This
scale can be straight, like the scale of a
slide rule, and if pasted horizontally un-
derneath ‘the meter, works very well.

Actual *calibration can be made with
good resistors of known value. When
several resistors of the silver-tipped
type and of identical value are tested
one after another, a mean value of suf-
ficient accuracy for practical purposes
is obtained.

The instrument can be calibrated by
computation also. As it is going to read
from 10,000 ohms upward, the internal
resistance of the meter can be neg-
lected. In the hypothetical case of the
transformer giving an exact 300 volts,
the sum of Rp plus R would have to be
exactly 300,000 ohms, if a 0-1 ma meter
is used. By placing another resistor of
300,000 ohms between the test prods the
total resistance in the circuit is doubled,
14 ma flows, and the pointer on the in-
strument stops exactly on the marking
0.6. It follows that the 300,060 mark
falls in midscale. The lower half of
the scale will have to cover the values
of say 10,000,000 ohms to 300,000 ohms,
or the large difference of. 9,700,000
ohms, whereas the upper half takes
care of only 10,000 to 300,000, or 290,-
000 ohms. Serious crowding at the left
and right ends of the meter will result

(Continued on page 80)
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By exaggerating the scale, readings at the normally crowded ends become easier to interprat. The milliammeter scale is at the top.
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This -4-tube FM
set may also be
used as a tuner

By E. E. SHOPEN

HE midget FM receiver has been
dubbed a “blooper,” since that is
the nickname given to the super-
regenerative circuit which 'is used.
The circuit is neither new nor unusual
—it was discovered-by Major Edwin H.
Armstrong a few decades’ agol Jt has

gsimply been adapted to reception of FM -

broadcast-signals. (The superregenera-
tive circuit will respond to both AM and

FM signals.)’ Good- signal 'strength is.

required from the’ FM station or the
quality of reception will suffer.

All parts for the set are easily ob-
tainable, and many hams will find that
they have most of them on hand. The set

uses 4 tubes: a 9002, a 2525, a 6SF5,

and a 43. Other tube combinations could
be used, but these tubes are available
and.therefore recommended.

The 9002 is especially important, since
it is very sensitive at FM frequencies.
To keep losses down a polystyrene socket
must be used with it. All leads in the
9002 circuit should be kept.very-short.

The other tube circuits are conventional

and can 'be wired ih’the usual manner.
Condenser C1 must be ruggedly mounted
(Pilot claims the heavy copper-plate
condenser in the Pilotuner prevents
dnftmg) and kept as far from the chas-
gis as' convenient. It must be insulated
from the chassis, of course:. Coil L is
mounted directly on the condemser.

The 9002 tube is mounted close to the
condenser and coil to keep the leads
short. The mechamcal coupling between
condenser and dial is made through an
insulated coupling; and the shaft from
the coupling to the dial is a bakelite rod,
thus eliminating hand capacitance.

The set pictured uses lucite to support
the tuning condenser. Bakelite could be
used as well. Even tempered Presdwood
would do if given a few coats of shellac
or lacquer.

Since all- superre‘generatwe sets are
critical in antenna coupling, a noncriti-
cal system was devised. Threeor 4 turns
of wire from the antenna lead-in are
wrapped around the glass envelope of
the 3002 tube. Plenty of coupling is ob-
tainell and any length of antenna can
be used, although a piece of wire about
2 feet long s usually adequate. It has
been found that a single-turn coil loosely

coupled to Lis sizally more satisfactory -

than the antenna connection just de-

scribed., The, coupling .is .gritical how-,

ever and too much-will keep.the detector
from superregenerating. The loop-type
coupling has the advantage that a
standard doublet or other receiving-type
antenna can be used. Both methods are
shown in the diagram.

This receiver will re-radiate slightly,

RADIO-CRAFT
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The high- froquency dehchr cnrcu:t (af lefﬂ is very clearfy seen .in this photogreph.r

“Super-R” FM Receiver

and may cause interfefence to other FM
receivers. For this reason the antenna
should be kept as short as possible. An

‘r.f. stage ahead of the detector virtually

eliminates the re-radiation.

Any convenient chassis layout can be
used. A vernier tuning dia] is recom-
mended. The regeneration control is not

critical. The set is quite stable and does .

not drift.
Condenser C1 should be about 10 puf.
Hammarlund and Bud each make a

.

- DIPOLE
| l 300n AMPHENOL

E9002

6SF5

16-uuf condenser consisting of 2 rotor
plates and 1 stator. If 1 rotor plate is

removed and the c¢oil dimensions dre ad-

hered to, the set will tune from 86 to
112 megacycles,

If only an FM tuner is required, the
43 may be omitted and output terminals
installed as shown by the dotted lines.
Output will be greater than in most FM
tuners because of the 6SFb audio tube
in the tuner.

(Continued on page 7Tb)
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Schematic of the 4-tube superregenerator, showing the alternative antenna arrangements.

inch lmlde.duemeier spaced to

L—4 turns No. 14 Y
i% h:rns !rom plah end

Yrlneh, 'Iap L}

. Cl—5ee_toxt -

C2~—50 puf mica

C3—.00t to 004 (See note 1)
C4, Cé, CI0—.0

C5—0.5uf

07—20 uf. 25 volt

C8,.C9—30 nf, 150 volte

R{-~~10 megohms

R2-50,000-0hm, | watt

R3—50,000-0hm potentiometer {regenoration control)

1947

R4—/; megohm
R5—4£ 000 ohms . 5 SNy

~Rb, 11—10000 obms

R7—250 000-ohm volume control mfh switch

R8—50) ohms, | watt

R9—200-ohm [Ine cord reiistor

RI0—25 ohms, 2 watts =

RFCI—ZS turns No. 26 to 30 cotton-covered on
/s-inch, “close-wound

RFC —2'/1- to 80-uh choke

CH——Filtar choke or tpoaker fiald

Note §: CJ iy critical; experiment for best regutts.
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MAGNETIC RECORDING

Part 11l of a series, the first two

parts of which were headed Mag-

netism. This part deals with recorder design. Next will be construction

of o practical tape recorder

AT I W i

Courtesy Brush Developntent Corp.
Fig. 1—The Mail-A-Voice uses magnetic discs.

NE of thé most irhportant ele-
ments in any magnetic record-
ing process is the magnetic
.carrier (the material upon

which the magnetic modulations are im-
pressed or recorded). Magnetic carriers
which have been used successfully to
date include metallic ribbon and wire,
nonmagnetic ribbon and wire plated
with special magnetic coatings, and
magnetically coated and impregnated
paper and plastic tapes. Early experi-
menters successfully applied magnetic
modulation to a magnetically coated
cylinder. A magnetic recorder and play-
back device which is now available
(Fig. 1) utilizes  magnetically coated
thin paper discs. This list is merely sug-
gestive and by no means exhausts all
the possibilities. For example, it should
be both economical and practical to
coat or impregnate magnetically plastic
or cotton fiber thread or other artificial
fiber.

The actual magnetic properties of the
magnetic carrier determine, to a ‘con-
siderable degree, th: over-all perform-
ance characteristics of the recording
and playback system, They also play an
important determinative factor in the
design of all other essential elethents
and auxiliary components used in both
the magnetic recording and playback
processes.

Many early and highly qualified tech-
nicians experimenting with magnetic re-
cording failed to evaluate properly all
“effects which were normal functions of
carrier characteristics, and as a result
came to erreneous conclusions, For ex-
ample, it was believed (during 1932}
that it was necessary to run a magnetic
carrier at a speed of 393.7 inches per
second to obtain a frequency response
up to 5,000 cycles. As a result, it was
fallaciously concluded that the necessity
for the high speed “restricts the applica-
tion of this recording method to repro-
duction in the speech range.,” Today in

*Chief Engineer, Amplifier Corp. of America,
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contrast, a commercially available unit
(Fig. 2) is capable of recording and re-
producing up to 5,000 cycles with a car-
rier speed of 4 inches per second—a 7e-
duction in carrier speed of nearly 100
times without affecting frequency re-
sponse, attaining, at the same time,
many other desirable improvements in
noise reduction, increased dynamic
rangs, and lower distortion! Nine thou-
sand cycles has been recorded and played
back at a carrier speed of 7% inches per
second, and 12,500 cycles has been at-
tained at a tape speed of 15 inches per
szcond. {(Magnetically coated paper
tape was used to attain the indicated re-
sults.)

The rate of progress in the art of
magnetic recording can be measured by
the carrier speed of the magnetic me-
dium employed. Slow speeds (with de-
sired frequency response) indicate
greater economy of the magnetic me-
dium and longer playing time for a
given length and cost of material.

Progress in this respect has been
little short of phenomenal. For example,
in 1932 118,000 feet of wire was re-
quired for a l-hour program reproduc-
ing up to 5,000 cycles. In 1943 the same
program quality and duration could be
maintained with 11,000 feet of wire. By.

By A.C. SHANEY*

when A — wavelength, f = frequency,
and k — carrier speed (186,000 miles
per second or 300,000,000 meters per
.second). [
In magnetic recording, the carrier
speed is not a fixed and unvarying con-
stant. In fact, ‘as previously explained,
there is a strong tendency to continually
decrease its speed without affecting
over-all response. As a result, the mag-
netically recorded wavelength of a
given frequency will .be a function of
the magnetic carrier speed and can be
found from this simple expression:

]
i

4

when 8 — magnetic carrier lineal speed.

Thus a 5,000-cycle signal when mag-
netically recorded on a tape running
74% inches per second will have a wave
length of 1.5 thousandths of an inch.
Similarly, a 5,000-cycle signal recorded
at a carrier speed of 4 inches will have
a wave length of 8 ten-thousandths of
an inch.

When it is realized that each com-
plete wave length has 4 phases (see
Fig. 3), evidently each phase of 8 ten-
thousandths of an inch wave length will
be only 2 ten-thousandths of an inch

2)

1946, it took omly
1,260 feet of coated [.
tape to duplicate g ;
the same program! |
All students of !
radio have been
correctly impressed {
with the idea that
the rate of radio
wave propagation &
(radio carrier ;
speed) is constant
(300,000,000 meters
per second). As a
result, it is simple
to calculate wave
length—the dis-
tance through
which current will
travel within one
cycle — from- the
following well-
known fermula.
k o
(1)

R

e skt 4 it e

¥
Fig. 2—This machine '{7 %
records 12,500 cycles. |-
Courtosy Amplifier [+
Corp. of America

RADIO-C

L oWt ©

voa
a8 e i

PO PR )

SRV

DECEMBER

RAFT for



long (approximately 6 microns). We
begin to get an idea of the minute di-
mensions involved in attempting high-
frequency magnetic recording on slow-
moving media.

Carrier speed stability

A casual examination of the formula
(2) relating wave length to 'speed and
frequency indicates that if the magnetic
wave length is constant (and it is, if a
fixed frequency .has been recorded at a
constant speed) the reproduced fre-
quency will be directly proportional to
lineal speed. If the lineal speed of the
magnetic medium should vary for any
reason whatsoever, the reproduced fre-
quency will similarly vary. This pro-
duces a noticeable variation of fre-
quency when sustained tones are repro-
duced and resembles the turntable
“wow” common to disc recording and re-
producing systems which do not employ
absolutely constant-speed turntables. To
minimize any instantaneous speed varia-
tions, it is important to avoid eccentrici-
ties in any of the driving members in-
volved in pulling the magnetic medium

past the playback head. A correctly de- .

signed flywheel should be used to smooth

‘out cyclic pulls common to “constant
speed” synchronous motors. A correctly
designed capstan drive and flywheel is
illustrated in. Fig. 4.

The load applied to the driving motor
should be constant. Bent reels or spools
which scrape either the recording me-
dium or adjacent surfaces are the most
common cause of frequency variations
in a properly designed mechanism. An
idea of the desired constancy of linear
speed may be gained from the already
established data which indicates that an
average listener can detect- frequenecy
deviations in the order of 3/10 of 1%
(3 parts in 1,000) within the frequency
range of 400 to 5,000 cycles. Therefore,
instantaneous lineal speed variations
should be no greater than * 0.1%
. {which allows a variation of 2 parts in
1,000). '

Magnetic carrier compliance

Early experimenters who attempted
to increase the -high-frequency response
of magnetic recording systems by in-
creasing wire Speeds were bothered by
pronounced variations in signal level
mainly caused by wire “flutter.”

A stiff wire travelling at high speed
will tend to assume some natural period
of .vibration dependent upon its thick-
ness, tautness, and the -distance between
its supports. Flutter (a transverse vi-
bration) produces a minute frequency
variation ‘“wow” (because a slight
change in lineal speed takes place), but
more important, it introduces a varying
pressure against the recording head
which in turn changes the air gaps be-
tween the magnetic medium. and its
pickup head. These minute variations
produce appreciable high-frequency
level fluctuations characteristic of flut-
ter. Steel tapes travelling at high
speeds are similarly afflicted. Paper and
plastic’ tapes,—because of their in-
creased compliance and slow speeds—
are more easily passed by the pickup
head with negligible flutter effects. On
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the other hand, their increased compli-
ance makes it necessary to use pressure
fingers to keep the tape pressed, at a
relatively fixed pressure, against the
recording and playback héads.

Dimensional stability

When discussing lineal speed stability
and its relation to “wow,” it was as-
sumed that a magnetically recorded
fixed-frequency signal would maintain
a fixed wave length., . ®
This is true as long
a3 the wire or tape
doesp’t stretch. If
stretching does

take place, because . ©

of temperature and ©
humidity changes
between the record-
ing and playback
process (and it !
may, because of the

tensions or pull ap- @ 0 ®
plied to the medium ?“3555
during - recording,

rewinding, and

playback), we then
have a ‘new vari-
able to consider; -
A simple trans-
position of formu- |

la (2) produces SPECLALLY TREATED
© PAPER BASE

s =M (3) b

whichindicatesthat
if the speed re-
mains constant, the
reproduced fre-
quency is.inversely
proportional to g
wave length. In other words, if the mag-
netic med.um stretches the wave length
increases and reproduced frequency de-
creases! This effect will not be notice-
able as long as the “stretch” or dimen-

MAGNETIC COATING

Fig. 3-a-—Four phases
of sine wave. 3-b—En-
larged cross section
of paper tape to show
internal and external
magnetic flux lines.

MOUNTING BUSHING

SRAS. FLYWHEEL

ASSEMBLY
MOUNTING PLATE

PLASTIC IDLER\
\—.

IDLER TENSN/

MOTOR MOUNT. SCREWS -

1947

Fig. 4—A correctly designed "tape puller” for magnetic recording and playback devicos,
DECEMBER, :

sional stability is within &= 0.19%. Plas-
tiec tapes and thin wires naturally will
have some tendency to stretch. The pa-
per base used for coated tape is made
of carefully *~ selected material and
treated by prestretching for improved
dimensional stability.

As expected, one of the most import-
ant elements in magnetic recording and
playback is the actual magnetic ard
physical properties of the magnetic car-
rier. In a magnetic ‘coated medium, the
coating itself, and not the base, plays
the most important role in the process,

Some of the more critical factors
which determine the efficiency, noise,
response, constancy of output, overload
characteristics, and velocity of the car-
rier include it coercivity, remnance,
particle size, binder, dispersion, cheml-
cal composition, surface smoothness, and
coating thickness.

Each of these characteristics has a
profound influence upon the over-all
characteristics and performance of the
recording and playback system,

A brief discussion of these factors
together with the design details of a
suitable magnetic recording amplifier

will be covered.in the next issue,

Two transpositional errors occurred
in the October installment of this geriés,
In comparing the conductivity of elec-
tric and magnetic circuits, the formulaa
should have been: 3

)3 B
G=— B’ = —
- E H

G = conductance in p = permeability

mhos H=magnetomo.
E = em.f. (volts) _ tive force (oer.
steds)
I=current (amps) B = magnetic flux
{gausses)

jy——GROUND LUG

STUD FOR
FLYWHEEL &
.~~~ CAPSTAN

MAGNETIC SHIELD

3 SY/NC. MOTOR
P
&

GROUND LUG
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WORLD-WIDE STATION LIST

Edited by ELMER R. FULLER

Eimer R, Fuller, ‘Shortwave Editor of RADIO-CRAFT, is recording shortwave broadcast stations
“with the help of his Panadaptor, at his observation post in Certland, N. Y.

HAT has happened to the

dx? This is the poorest

month in half a year. Sev-

eral reports were received,

but. they contained no -dx to-speak of.
Reports were received from one of our
old. observers who has not been heard
from in several years, Ed Lendzicszek

of Easthampton, Massachusetts. Ed was
an observer before the war, and one
of our best observers. Welcome back
Ed, and may you have plenty of good
dx to report to us soon! Others report-
ing this morith were Charles Luckett of
Roselle, New Jersey; Gilbert Harris of-
North Adams, Massachusetts; Charles

Sutton, of Toledo, Ohio; Charles Fuller,
of Cortland, New York; the Australian
News Agency of New York City; the
British Broadeasting Corporation of
New York City; the Canadian Broad-
casting Corporation; and the United
States Department of State, Washing-
ton, D. C.

HHCN of Port-au-Prince, Haiti is
being heard regularly on b5.660 mega-
cycles; reported heard on the east coast
at 1900, DSB has been heard from Ham-
burg on 17.550 megacycles calling PPS2
at Rio de Janeiro, Brazil. This commu-.
nication was heard at 1338.

Ten-meter ham phone has been very
active. F8US, F8MX, F8TU, FSEH,
PAXZ, PAVH have been heard by Gil
Harris in North Adams, Massachusetts.
Heard here by your editor on ten are
several from England Scotland, Ire-
land, Brazil, Colombia, Peru, Argentina,
France, Germany, the Netherlands, and
Australia.

A new station, is being heard on
10970 megacycles from 1730 to 2030.
They sign off with Dutch music. Does
anyone know who it is? It was first
reported to us by Gil Harris.

Berne, Switzerland is being heard
from 2030 to 2200 on 6.350 megacycles
and 9.650 megacycles. A woman is gen-
erally the announcer, although a man is
heard occasionally making the an-
nouncements. FZI is reported to be
using 9.430 megacycles evenings with
the programs generally in English. The
sign-off is at 2130 with chimes.

All schedules Eastern Standard 24-
hour time,

l';au.

Station Loeation and Schedule Freq.  Station Lotation and Sohedule Frea. Station Location and Sehedule
7.230 GEW LONDON. ENGLAND; 0100 “to-0115; |} -8.030 FXE BEIROT, LEBANON: 0015‘ to 0115: ]| 9.500 XEWW  MEXICO CITY, MEXICO; 030p to
0130 to 0320; 0600 to 06455 0700 to- L 0523 to 0830: 1000 to 0200
0750: om. to 0990; 1045 to nso; 8.560 LAFN - .-MUNICH, nEnMANV o4oo to 1200 |} ps0n orx2 LAHTI. FINLAND: 1100 s 1800
¥ 1450: 1530 to 191 |l 8700 ‘coco HAVANA. CUBA: 0700 to 2330 9510 JLG? JOKYO, JAPAN: 0300 to 0830
7240 VLQ lr‘t;samz, AUSTRALIA' 1500 to ggg 53(';'5 ﬁi‘&:ﬁﬂ“.’suﬁ.‘.’-‘%oz‘.’o"“oo&% 0030 | 53520 viwz .,ERJO" Az‘o’f““'“ 0530 to 10303
- W 8 A : 2 i to 3
7250 PICI wl'%st'ﬁmd culucnn. 1130 to ‘g.'ggg 8852 si!ﬂl’:\:ocgggf 011&?0‘;%12305 Bls20) 26 ‘°o'§:‘o"”‘o%°o““° SOUTH AFRICA;
I LONDON, ENGL 0.080 CNR3  "RABAT, ROCCO: 0100 to 0330: to
;_523 gsw Louoon ENGLAND 2345 to 2400; | 1300 to 1oo 8.520 0ZF co NHAGEN DENMARK; 1330. to
: 0030 1o 0200; 0680 to 0645; 0700 to [| 9.120 BALIKPAPAN. BORNEO: 0700 tofl o
0800 031, m 0900; 1043 to 1300; 0933 .520 JLU2 K JAPAN: 0600 10 1200
1390 to 170 9.160 CR6RE BENGUELA, ANGOLA: 1330 to 1430 || 8-530 WGEO SCHENFCTADV- 'IJSEO;V YORK: South
7.260 JVW TOKYO., JAPAN. 1500 to 0830 ©.180 HEF4 BERNE, SWITZE B ST/Bng'z";aoanaam w:néouw?mo
7.270 VUD8 DELHI. IND A: 0600 to 07005 1115 {| 9.210 HI2G CIUDAD TRUJILLO. DOMINICAN : s8U Gl JIR s e e
o 1315; 1830 to 19i6; 2100-to 2200 EPUBLIC; 0530 to 0830; 1300 -to R e L e D
#7.280 VLC8 SHEPPARTON. AusrkAuA 1015 to 1530 11oo to 1845: 1930 to 2230 8.540 VLR to
1045 9.230 COB8Q CUBA: 0800 to 1200: 2000 1900; 2045 to 0220 .
7.280 JLW TOKYOQ, JAPAN; 0200 to 080D H s = thovazroluA P e} 5] 9.540 LK) D?'I;Ol._mh(l)ﬂﬁWAY. 0200 to 0230; 0445
7.280 VUD3 DELHL INDIAS 0500 to 1010; 1730 1270 COC s A: 0700 to ! .
to 18251 7040 to 2245 9.367 CETINJE, s\!u(:(:'su\vu\ o 9.540 Mg:&cgmlo‘{,vmrUhg:gﬁ-lggﬂﬂl#;d
7.290 Z0Y A(i(s::A. GOLD COAST: 1045 to || 8.370 EAQ ‘0210 PAYN; 1300 to 1700; 183 G G AR, Bpt, T O
7.200 ATHENS. on:ece. mo 1530 9.380 COBC :.u"owﬁy*vfua:‘ Bg.l_nolu;‘ zéguco 9.560 Slc':go":gﬂf MALAYA; 0315 to 0315;
7.250 H # GERMANY: || o380 DYC EOP LL GIA :
lh"l fn bnnm |2no tg 1700 00.4 to 0200: 1045 to 1600 9.550 XETT Mox'co cnv, MEXICO: 0700 to
7.300 t]:ac,o‘vz. us.s.rc.. 1300 to 1800: || o420 B%z%’.mlgsﬁi :’ugsqgf.nlggoa.;oggﬁt? ein PARIS, FRANCE: 0130 to 0145: 0380
7.310 YSN SAN SALVADOR. SALVADOR; 1300 . 1110 to 1125 . to 0615; 0630 to 08003 0915 to 0930;
&2 (l)boo 1000 to 2300 9.340 HBL Gl EVA, SWITZERLAND; 1300 to }gg to 1615; 1630 to 1750: 1745 to
7.320 GR NODON, ENGLAND: 0000 to 3 3
: 0645 to 6700: 1045 tn 181 oo 0.440 FZ§ enAzzAvn.LE. FRENCH EQUA. || 954 ALGIERS., ALGERIA: 1230 to 1700
7380 HEK3 BERNE. SWITZERLAND: 1000 to TORIAL AFRICA: 0000 to 0130; || 9-560 KOMSOmMOD U.S.R.R.; 0100 to
1045 lﬂlo 1o 1530 1170 to 202 ?ggg.mll:)so to 1400; 1545 to 1850%
7570 EAJ4S SANTA CRUZ, CANARY ISLANDS; [| 0460 TAP ANKARA, ‘I’URKEY 1000 to 1615
',’238 ") 0800 1100 t 12005 1230 to }{ 9.470 CRERA L%g;:u(nno."‘r\ula::o%n. 9u1s to 0230: 9.570 KwiD s,ah»:_mrn&ncnscg SALIF.: Chineso
0 tp
7.640 KUSQ GUAM: 0400 to 1200 9,480 MOSCOW, U.8.8 R.: 1500 to 1700: || 9.570 WAUW  BOSTON, MASSACHUSETTS: South
7850 2AA TIRANA. JLBANIA uno to 1800 1830 to 2100: oono to 01003 0530 to American beam, 1300 to 19003 2000
;.aso sUX CA'RO. EGYPT: 1200 tc 1600 ko:))s(; 1100 |o|IFl ; . ALoRZ200
950 li;g;NTE.WSPAIN 0730 T 0930: {1 9.450 KNBI bum.. 0400 3 i'o apansase-Chinese (Contmued on page 64)
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HESE notes
are written
on the eve of

of the Radio Ex-
hibition. I have
been privileged to have had a preview of
most of the t,elevisio_n sets, radio sets,
and radio equipment to be seen there.
Television has a district of its own at the
show—Television Ave., in which a score
of manufacturers are showing more than
30 types of receivers. Most of them I

the opening’

know are keenly interested in discover."

ing whethér the man in the street is
most - concerned with cheapness (which
means a small image and mediocre fidel-
ity in speech and music reproduction),
or with the large image and high-qual-
ity sound reproduction, which naturally
mean considerable increase in cost.

Certainly in 1938 sets priced at about
the equivalent of $100 met with a very
poor demand. People had no use for

their 3-inch images. With us the sound’

-accompanying television is a genuine
high-fidelity transmission. Those who
had heard what a good receiver could
do with this speech and music were not
attracted by the audio performance of
the cheap set. Though there will al-
ways be some who do not much mind
what they see and hear, so long as it is
television, I have long believed that for
some years to come television’s best
chance of success lies in the luxury or
semiluxury market. I thinke that the
manufacturer most likely to succeed is
the one who offers a receiver showing
an image not less than 8 x b inches and
-providing high-grade sound reproduc-
tion. Such a televisor will cost with us
from $350 upwards, but I am sure de-
mand won’t be lacking. The most expen-
sive receiver in the show, by the way,
is the Baird “Grosvenor” model, priced
at about $6,000! This set displays a pic-
ture 22 inches by 19 inches on a flat
screen. The radio portion has elaborate
tuning arrangements and 11 wave bands
are covered. There is also an auto-
change phonograph, fitted with a re-
cording unit.

The latest published figures show that
there are now 23,000 television receivers
in use in England. The increase during
the past six months has been at the rate
of about a thousand a mgnth, which
means that manufacturers’ output has
been absorbed just about as quickly as
it came to the market. That is a grati-
fying sign, and one hopes that the public
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will continue to do the same thing whene
production ig stepped up this autumn.

Better receivers demanded

By all the rules at least 8,000,000 to
10,000,000 sets should be in urgent need
of replacement. The biggest market al-
ways had been for the smaller and
cheaper receivers. It seemed to be just .
a case of handing these out as fast as -
possible and scooping in the profits.

But things didn’t work out like that.
In the war years people ‘had formed the
habit of making the old -set do, and :
servicemen had becoine increasingly
clever at keeping veteran receivers alive,
Sets which would normally have been
on the scrap heap long before were still -
functioning and their owners looked
forward to replacing them  with the
wondrous products of wartime technical
advances. It had been dinned:into them
by the lay press that mass-production
methods developed during the war years
would smash the prices of high-grade
sets. But that didn’t happen. The
cheaper sets offered. were often not -
much better in performance than their
counterparts of seven years previously.

‘If-you wanted something markedly bet-

ter than the old receiver it cost quite a

BEAM FORMING PLATE

ACCELGRID N®

BEAM FORMING PLATE
Elements of new Sargrove all-purpose tube.

bit more. Well, the public did—and still
dogs-—~want something better. Hence it
goes- for the more expensive receiver
when it can afford its price, and con-
tinues to make out with the old set
when it can’t.

Weather ship radio ’

Under the terms of the international
agreement Britajn is responsible for 2
of the 18 floating meterological stations
now permanently maintained in the,
North Atlantic. To provide the ships
on duty and their reliefs, 4 corvettes
have been converted and fitted with spe-
cial radio and radar apparatus. All
carry radio-sonde balloons, which rise
to heights of 40,000 feet when liberated.
The balloons are fitted with miniatur
radio transmitters, which send out con-
tinuous records of .the barometric pres-
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sure, the temperature, and the degree
of humidity. This is done in an ingenijous
way. Each measuring instrument has
its own v.h.f. transmitter, sending c.w.
modulated by an a.f. varying from 700
to 1,000 cycles according to the read-
ing recorded.  The modulation frequen-
cies are controlled by the movements of
mu-mestal armatures in the fields of tuns
ing inductances. Gold-beater’s skin op~
erates that of the humidity transmitter,
an. aneroid capsule that of the baro-
metric pressure transmitter, and a bi- -
metal coil that of the temperature trans-
mitter. The receiver on the weather ship
is. so arranged. that incoming signals
from any of the 3 balloon transmitters
may- be brought in either as sounds or
viSually- on the screen of a cathode-ray.
Electrons and the aurora !
Displays of the aurora borealis are, I
believe, much more frequent in America
than. here.. In the southern parts. of.
‘England they are comparatively rare,
in conspicuous form at. any rate. The

“ kind- of aurora most- often seen here

consists: of luminous cloud patches,
which-may pass unnoticed by most peo-
ple. However, when we do have a big
display, short-wave men know that we
are in for strange reception effects, par-
ticularly on signals coming from north-
erly-or southerly directions. And “north-
erly” includes a large part of the United
States, for radio waves follow great-
oircle courses, which may be very differ-
ent from those found by ruling straight
lines-across the maps of an atlas. Even
that is not the whole story; for the Mag-
netic North Pole, from whose neighbor-
hood - Nature appears to center a good
deal of her unwelcome broadcasting, is
a long way south and west of the Geo-
graphic North Pole. Some idea of the
efficacy of the aurora in interfering
with radio signals has just been given
by Dr. A. C. B. Lovell of the Jodrell
Bank radio and radar experimental sta-
tion, situated ncar < Manchester, On
August 15 the station received radar
echoes from the tip of a streamer of an
auroral luminous cloud at a height of

- about 500 kilometers. Subsequent cal-

culations showed that the electron dens-
ity in this neighborhood was about 100
times that of the normal ionosphere. As
these effects extend downward for a
considerable distance, it is no wonder
that we complain of large-scale short-
wave troubles,

New all-purpose tube
The newest all-purpose tube to make
its appearance here is a very interesting
piece of design, with many novel fea-
(Continued on page 60)
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FLEXITIP--Loop tip cosy
1o ferm

1 10NGtR REACH-Gors | |
fhroogh wiring

DUAL HEAT-35% resesve
heot for chassis soldesing

S107 Single hem
S 0207 Dual heot )
Y 100 watts +.

310 wolts - -
80 cydes -

The new Weller Soldering Guns with
Solderlite plus the fast S second heating’
help make service work more profitable-
for radio, television emd appliance serv.
jce men, electrical maintenance men.
electric motor rewinding and repair
shops .automotive electrical service,

A useful and time-saving tool for 1abora-
tory wotkers, experimenters, hobbyists,
telephone installation and maintenance
men. S107 100 watts single heat, D207
100/135 watis dual heat.

See your radio parts distributor or
wiite for bulletin direct.

WELLER

MANUFACTURING CO.

824 Packer St., Easton; Pa.

1a Casada: Atlas Radlo Corp., Ltd., 560 King St.,
M. W., Toronto, Ont,
Export Deph.s 25 Warren $1., New York 7, . Yo
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DUAL-PURPOSE ANTENNA
Here is an antenna system that serves

a double purpose at my summer cottage.
It makes an efficient antenna as well as
a lightning rod. It consists of a light-
 ning arrester, a length of 2-inch iron
* pipe, and a whip antenna from a No.
19 Mark II or other surplus radio
equipment, picked up at a local store.
The arrester

n is mounted in-
3 side the . pipe
with internal
connections to
antenna and
ground. Ex-
ternal. connec-
tions to anten-
na and ground
are supported
by terminals in
a bakelite or
plastic spread-
er. Twisted
pair is used be-
tween the an-
tenna system
and the radio.

}1'19 WHIP ANTENNA

B ANT

ol BAKELITE
SPREADER

P. Daoust
TWISTED PAIR LEADS ATTACH 4
AT _“ANT* AND “GND" Montreal,
: Canada.

HANDY BLOWER

If you need a small blower for remov-
fng dust from close places in radios and

other equipment, you e¢an construct one’

from an old 6-volt automobile horn and
a small power transformer with burned-
cut high-voltage secondary.

Disassemble the horn and remove the
the motor. Rcmove the small fan from
a defective phono motor or make one 3
or 4 inches across from sheet metal.
Mount it on the motor shaft. Connect
the 5- and 6-volt filament windings in
series and wire to the motor leads. A
switch in the 117-v, a.c. line completes
the blower.

K ‘ELLISON RADIO SERVICE,
Pentertown, Ky.

IMPROVING PORTABLES

Many travelers .and vacationists find
their small personal radios almost use-
‘less in places far from broadcast sta-
tions. Their ‘antennas are usually loops
built into the lid of the set, and have

not enough signal pickup to receive dis-

tant stations. Very few of these sets
are fitted for use with an external an:
tenna.

To improve such sets_cut slots around
the perimeter of a piecte of heavy card-
board, ronghly the size-of the lid of the

' set. Wind approximately 100 turns of

fine insulated wire, about No. 28 or 30,
on the slots in pancake form. Connect
the ends of the coil to 10-foot lengths
of insulated wira terminated with croco-
dile clips. These serve as antenna and

.ground connections.

Connect one of the leads to a good
ground, a radiator or water pipe, and

RADIO-CRAFT

the other to an antenna—bedsprings or
window scre-ns can be used in emer-
gencies. Place the lid in receiving posi-
tion and turn on the set. Place the loop
against the lid of the set and experiment
witH its position to get the best results.
Fit a small clip or clamp on the loop so
that it can be clamped to the lid in a
position that will give best reception.
C. B. BovrLL,
- Morden, England.

SIMPLE PHOTOMETER
In the article “Lamp Bulb Resistors”
in the April, 1947, issue Mr. Parchman
suggests that a colored filter or smoked

~ glass be used when comparing the bril-

lYiancy of 2 lamps. The paraffin-block
photometer is easily constructed and is
2 more accurate method of making such
a comparison.

This device is merely 2 small blocks
of paraffin, about % inch thick,
separated by a sheet of tinfoil. The
measurements should be taken in as
little direct light as possible with the

\\hl,,BULB \\‘II,/BULB

- b =

% AC
mwrml l P;RAFTIN |

TINFOIL HIVAC

photometer half way between the lampas.
The line resistor is adjusted until both
blocks are equally illuminated.

A. C. WIiLsON,

Ottawa, Ont.

(Such a photometer was described

briefly by Mr. J. G. Reed in the article
“An Electronic Photometer” in the-July,
19417, issue of RADIO-CRAFT.—Editor)

BREAK-IN KEYING
Simple break-in keying is easy if you
add a pair of normally closed contacts
to your key. The lower contact 'is

“‘mounted on a thin metal bracket close

to the rear of the key. The upper con-
tact is'mount-d on-a strip of bakelite or
other insulating material drilled and
tapped to pass the thumbscrew used for

FIBRE INSULATION BAR
o LOCH RUTS

adjusting the sgacmg between the naor«
mal contacts.

The extra contacts may be connected
across the receiver send-receive switch
or between the center tap of the power
transformer and the B-minus lead.

GEeorcE I.-ScoviLL, WSECN,
Mt. Clemens, Mich.

(Contacts which short the set’s antenna
‘in key-down position are also good.—
Editor.)
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MONEY BA CK GUARANTEE — we believe units offered for sale by mail order should be sold
only on a ““Money-Back-I1f-Not-Satisfied”’ basis. We carefully check the design calibration and value
of dll 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.

The New Model 60-T TUBE and SET TESTER

A COMPLETE TUBE TESTER A COMPLETE MULTI-METER

Tests all tubes including the new post-war mini- e ?o 75/?5‘/"7'5‘“2377;0“ Gy
ature loctals such asT the tZATG. lZlfl\UG‘ h::sv:l& o 6 e Y

50185, 117Z3, ctc. ® Tests by tie wcll-establi.he o
emission method for tube quslity, directly read on 0 to ‘5/30"50/300“'50013000 Yoits
‘the acale of the meter ® Tests shorts and lcakages ® 4 D.C. Current Ranpes

Q0 to 1.5/15/150 Ma. O to 1.5 Amps.

[ ] Low Reslstnn:u Ranges
Ohms (m divislon 1s
mmh o' nn ohm.)
Medlum Reslstance Ranges:
0 to 20,000/200.060 Ohms

® :heh Resistance Range: 0 to 20 Meg-

_ up to 3 Megohms in all tubes ® Tests leakages
and shorts of any one element agninst all elements
in all tubes ® Tests both plates in rectifiers ® Tests
individugl sections such as diodes, triodes, pen-
todes, ete., in maulti-purpose tubes,

s 85 Tode! 60-T operates on 90-120 Volts €0
Cyclos A.C. Housed In sloping icatherctte
tovered cablnet. Comes complete ‘with test

lcads, tube charts and detailed operating ® 3 Declbel Ranges:'—10 to 438, +10
NET PRICE Instructions. to +38. 430 to +58 DB

EXTRA: WE CAN NOW SUPPLY THE MODEL 60 HOUSED IN A BEAUTIFUL HAND-RUBBED OAK CABINET.COMPLETE W.ITH PORT-
ABLE COVER MAKING IT SUITABLE FOR EITHER BENCH OR OUTSIDE USE. ONLY $2.75 ADDITIONAL. SPECIFY MODEL 60-C

The New Model 670 SUPER METER

A Combination Volt-Ohm-

milliammeter plus Capacity

Reactance, Inductance and
Decibel Measurements

The New Model 650-A A. c. operated

- SIGNAL GENERATOR

® Operates on 110-120 Volts
50 to 80 Cycles A,C.

® R.F. Frequencles from. 100
Kc, to 35*Mc. on Fundamentsls
in 5 bands by front penel switch
nunipwation.  One - . additional
band provides Harmonles from
30 1o 105 Me.

¢ Audio Modulating Frequency
=400 'yeles Pure Sine Wave,
Distortion lesi than 2%,

® Attrnuatlon: Features 8 new-
1y designed 3-step Iadder typo
of attenuator (T pad). The first

sten provides lowest output and .

can be muitiplied by 10 and by
100 by turning the multiplter
switeh,

® Hartley Txcited Osclllator
Flectrou  coupled
Amplifler. Frequency stability
iz a'sured by medulating the

to n DBuffer-

C. VOLTS: 0 to 7.6/16,76/

D.
160/760/1600/7500.

A.C. VOLTS: 0 to 156/30/160/

300/1600/3000 Volis.

OUTPUT VOLTS: 0 to 16/30

/160/300/1500/3000,
D.C. CURREN1 :
/160 Ma.; 0 to 1.6 Amps.
RESISTANCE: 0 to

CAPACITY:

clectralytics).

REACTANCE: 700 to 27.000
Ohms; 13,000 Ohms to 3 Meg-

ohms.

0 to 1.5/16

500/
100,000 ohms 0 to 10 Megohms,
001 'to .2 MAd,
.1 to 4 Mfd. (Quality test for

INDUCTANCE: 175 to 70 Henries; 36 to 8,000 Henries.
DECIBELS: —10 to +18, +10 to -+38,
to +68. The Model 670 comes housed m a 2 40

Comblete with coaxial cable. test leads and -instructions.
Heavy paupe orey cerystalllne cahinet with beautiful two tone
otched front panel. Size 92" x 107 x 6",

rugged, crackle-finished steel ¢abinet complete
with test leads and operatmg instructions.
Size 6%” x 7%" x 3".

. smplifier stage.
3 NET

The Premier B-A-N-D-S-P-R-E-A-D DIAL
SIGNAL GENERATOR

Exclusive Feature!

NET

The New Model 450 TUBE TESTER

Speedy operation -—— ae-
sured by the newly de-
signed rotary selector
switch which replaces the

The “PREMIER” Model 570 is usual gnap, 105.!;]& or
the ONLY low-priced Signal lever action switches.
Generatsr with a MICRO-MAS- |

TER BANDSPREAD DIAL, SPECIFICATIONS

equivalent to a seale length of
approximately 60” —a major [§H
feature for logging, sharp and |
critical tuning.

AIR TRIMMERS ON ALL
BANDS.

® Tests all tubes up to 117
volts. ®* Tests shorts and
leakages up to 3 Megohms
in all tubes. ¢ Tests both
plates in rectifiers. * New
type line voltage adjuster.
® Tests individual sections
such as diodes, triodes,
pentodes, ete., in multi-
purpose tubes. * Noise
Test-detects microphonic
tubes or noise due to faul-
ty elements and loose in-

TRIPLE COPPER PLATED
SHIELDING.

EFFECTIVE LINE FILTER—
pure 400 cycle modulation (less
than 6% distortion).

Range 75KC-60MC on fundamental, and 50-160MC on 3rd

harmonie, useful for aligning FM and Television Receivers, ternal connecuions. ° Uses' a 4%” gquare rugged metor.
A relaxation type oscillator mcorporated in

Complete’ with coaxial cable and complete this model will detect leakages everr when the

operating instructions, =

¢ Works 90 t 1t ¢ .C.
Acoughcy better thant1%. orks on 90 to 126 volts 60 ¢ycles A.C
54NET $3 NET
: frequency is one per minute.

A.C.—115 volts, 50-60 cycles. EXTRA SERVICE—May be used as_an ex-
GENERAL ELECTRONIC DISTRIBUTING CO. 3oy ™

‘Overall size—12"x12% "x6%“. Shpg. wt. 21 Ibs. tremely sensitive condenser Leakage .Checker.
= NEW YORK 7, N. Y.
RADIO-CRAFT for
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——LEONARD’S—

FALL PRICES
- BEST VALUE . HAZELTON

MULTI TESTER
RANGES

AC Volt . ..... 0-1500
DC Volt ...... 0-1500
DC Mills .. ... 0-150

_Resistance 0-300,000

1.1

ELECTRONIC MEASUREMENTS

VOLOMETERS
r Shen 1700
Model 101B
OPEN FACE
s N5
OPEN EACE 20ker
PORTABLE
10I1AP 3" Meter
.......... $21.50 net
101BP 4” Meter
$24 95 net

—LATEST—
| STAR MEASUREMENT
~ TUBE TESTER

Quick opera-
tion—with Ro-
tary Selector
and lever
switches tests
all tubes up to
117 volts. Also
tests individual
sections such as diodes,
triodes, pentodes, etc.

%2

RECORD CHANGERS

WEBSTER 56—Automatic Stop . .... $26.66
DETROLA .. .oovviniannnnnnnnss 14.50
SEEBURG—2 Post.....covvveeanss -22.95

3
RCA CRYSTAL MIKE

i with table stand ............. $4-95

27 20 OZ, 75
P.M. SPEAKER  mionar # wer

3L6 Push Pull or Push Pull Parallel 50 watt.
Completely shiclded. 250 mill primary 6000
shms—aec. 2-4-8-15-500 ohms. 5 ‘9
H.57—Special Lim. Quan. $ .

PHONO MOTOR and PICKUP KIT

5435

“rystal pick-up —Top quality constant
raed motor. Motor Assembly only. .$3.95
~1d 28% it with order—bal Express Collect,

rders under $5.00 send check or money order plus
rostage.

LEONARD RADIO I

CORTLANDT ST.

NEW YORK 7, N.Y.

The Kitcraft radio is slider-tuned, like- many crystal sets, Good headphones should bo used.

A MODERN 1-TUBER

By HARRY WINFIELD

NUMBER of crystal receivers

were described in the July issue.
For the beginner in radio who desires
something better than a crystal, the 1-
tube kit set illustratéd in the photo is
the logical next step. No regeneration is
used. Thus interference with neighbor-
ing receivers is eliminated. A 1L4 or

1T4 tube is employed, together with a.

1.5-volt A-battery (flashlight cell) and
a B-battery of 22.6 to 90 volts. The
higher the B-voltage used, the greater
the amplification and the stronger the
signal.

ooos 14 on 1 T4

bed
22.5 T0 30v.
Fig. 1—~The circuit could hardly be simpler.

The set is tuned by moving a slider
across the tuning coil,” the insulation
being scraped from the wire along the
path followed by the slider.

The base is of trapsparent plastic.
Spring binding posts are provided for

tha azrial and ground connections, as

w:ll a3 the headphone cord tips. A 3-
pin pluz fits into a jack on the panel.
Three colored wires lead from the jack
plug: one for the B-plus, one for the
A-plus, and the third wire for connee-
tion to A- and B-minus.

Fig. 1 is the schematic of the re-
ceiver. *

A fixed condenser of suitable capacity
is connected across the tuning coil. A
second fixed condenser of 0.00014 uf is

RADIO-CRAFT

in series with the control grid of the
tube, and a grid leak of 3 megohms con-
nects to ground. The screen grid of the
tube is connected to B-plus; pins 4 and
5 are not used.

An aerial 100 to 150 feet long is suit-
able for use with this set, plus a good
ground connection. The headphones
should be of good quality, at least 2,000
ohms resistance,

The plastic base measures 3% x 3%
inches and the height of the set with
the tube in place is 2 inches.

'INSTRUMENT PICKUPS

An efficient vibration-type pickup for
wooden musical instruments can be
made from a set of high-impedance
headphones and a length of shielded
microphone cable. Wire the phones in
series and connect them to the cable.
One phone is to be placcd on top of the
instrument and the other on the. back.
Regular surplus Army-type headphones
are ideal for the purpose. They have
h~avy spring-steel headbands which will
hold the pickup firmly to the surface of
an instrument such as a guitar. This
type of pickup is easily removed. Select
phones with rubber ear cushions as
these prevent annoying rattle between
the phones and the instrument.

A. L. SkaALICKY,
Mangum, Okla.

(Headphone units have been usesd as
string pickups on & guitar. Diaphragms
are removed and the magnets placed di-
rectly under the strings. A screw ad-
justment moves them toward or from
the strings. See also article on page
62.—Editor)

DECEMBER,
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NOW AVAILABLE FOR IMMEDIATE SHIPMENT!

117

A super-sensitive, complete all purpose testing
laboratory, this versatile analyzer will quickly
and accurately test all tubes. The extremely high
sensitivity of the V.O.M. section (20,000 chms
per volt on D.C. and 10,000 ohms per volt on
A.C.) will enable you to:

1. Measure A. v.é. Valtages at the grid return of tubes.
2. Measure plate or grid Voltages in resistance coupled
amplifiers.
s 777 7 g 3. Measure grid driving Voltoges in amplifiers and

phase inverters.

® Tests all tubes including 4, 5, 6, 7, 7L; Octals, Loctals, Television, 4, Measure minute leakage Vohqggs and currents in
Magic Eye, Thyratrons, Smgle Ended Floalmg Filament, Mércury R.C. amplifiers.
Vapor Rectifiers, New Miniatures, etc. Also Pilot Lights.

@ Tests by the well-established emicsion method for tube quality, 5. Measure diode rectifier Voltages in second de-
-directly read on the scale of the meter. tectars.

» Tests leakages and shorts of any one element against all elements in ; . Measure squelch Yoltage in noise reduction circuits.

all tubes.

® Tests both plates in rectifiers.

é

7. Align discriminator in-F.M. sets.

8. Analyze gutomatic frequenéy control circuits.
@

» Tests _individual sections such as diodes, friodes, pentodes, etc., in

multi-purpose tubes, . Align F.M. receivers by measuring the grid voltage
* New type line voltage adjuster, in the limiter stage.

*D.C. VOLTS: (At20,000 Ohms Per Volt) 10.
0to 7. 5/15/75/150/750/1 500 Volts

* A.C. VOLTS: (At 10,000 Ohms Per Voit)
0to 15/301150/300/11500/3 000 Volts Model 777 operates on

¢ D.C. CURRENT: 90-120 Volts 60 cycles A.C. $
00 1.5/15/150 Ma. 0 to 1.5 Amperes Housed in beautifu! hand-
* RESISTANCE rubbed cabinet. Complete
0 t0 2,000/20,000/200,000 Ohmis 0 to 5" Megohms with test leads, tubes charts
¢ DECIBELS? (Based on zero decibels equals .006 Watts into a and detailed operating in- NET
500-Ohm line.) structions. Size 13" x 122"
—10 to 4 14 D.B, + 1010 + 38 DB, + 30 to + 58 D.B) x 6" PRICE

20% DEPOSIT REQUIRED ON ‘Att C.0.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING Co.

DEPT.RC-12 98 PARK PLACE, NEW YORK 7, N.Y.
RADIO-CRAFT for DECEMBER, 1947 o

Measure the Yoltage qt the grid of pictyre tubes
for proper television alignment.
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OSCILLOSCOPE -

Browning Laboratories, Inc.
Winchester, Mass.

Model OL-15A, an omni-purpose 5
Inch oscilioscope has been designed
for those requiring versatility of opera-
fion, minimum weight and bulk, and
faithful presentation of high harmonic
content waves,

The response curva of .the vertical
smplifier is linear and without positive

slope from [0 cycles to 4 megacycles.
The transient response: is such that a
100-kc square wave which rises or falls
in the order of 500 volts r micro-
second is faithfully reproduced. The
horizontal amf;Iiﬁer respanse extends
lincarly from 10 cycles to 1 megacycie
to accommodate any type of externally
generated sweep voltage which one
may wish to employ. The sawtooth
sweep range is from 5 cycles to 500
kilocycles with-synchronizing sensitivily
permitting synching and viewing 10 mc
r.f, sine waves.

Tri?qered sweeps of 0.2, 0.5, 1, 5, 20,
and 200 microseconds per inch may be
Inaugurated by the internal trigger
generator or by external pulses, Sweeps
and internally cﬂenera'ed trigger are
phasable to each other so the sweeps
may be adjusted to occur previous te
or following . the output triggers by
varying degrees. Connections to all
cathode-ray tube controi elements are
brought out the front panel to permit
direct conneciion.

The tfotal weight of the instrument
including self-contained power suppl
is 95 pounds, The unit has & blac
wrinkle-finished cabinet and aluminum
panel finished in black leatherette
enamel with labels engraved directly
into the aluminum. A cast aluminum
bezel mounted over the cathode-ray
fube screen assists in preventing glare
ond provides convenient means of
changing ruled masks, color filters, and
viewing aids.—RADIO-CRAFT

SOLDERING AID
Nelpin Mfg. Co.

. Long lsland City, N. Y.

The Solder-Matic is & new device
that clamps on any standard soldering
Iron and feeds solder smoothly at the
touch of a fingertip. i

Soldec in short lengths, in small coils,
or fed from a spool as large as 25

pounds, can be handled. it takes solder
from |/18 to 3/16 inch in diameter, and
fceds up to 3/16 inch per stroke. Screw
adjustment of the stainless steel nozzle
guides solder where needed, regardiess
of the size or shape of the particular
soldering tip being used. —RADIO-
CRAFT

SENSITIVE RELAY

Sigma Instruments, Ine.

Boston, Mass.
The Series 41 relay is designed for
use with mercury thermostats and other
“¢mall Switches where contact current
must be kept at sbout 4 ma or bslow

4“4

: ~

when used on 115 volts a.c. One model
operates with only 2 ma at 115 volts a.c.

in the coil circuit. Rebay contacts are
suitable for operating solenoid valves,

Indicator lamps, and resistance heaters,

Replacement is made easy by plug-in
mountings. The Type 4IRO weighs 3
ounces and is % inches square and 2
inches high above the base. This unit in
combination with the new industrial
octal socket permits screw connections
to the relay,—RADIO-CRAFT

INDUSTRIAL TUBE
SOCKET.
American Phenclic Corp.
Chicago, il
Direct mounting of metal industrial
tubes, similar to the 172 thyratron, to
noninsulated surfaces is facilitated by a
compact steatite mounting bracket,
available with or without feed-through
bushings which Fermit wiring back of
supporting panel. X
erminal screw sizes of 3/16 or V4 inch

are available. Additional insulators
may be used as fie points or feed-
through insulators for the tube element
connections. Surface electrical creep:
age distances are held at about 2
inches, cnnbling use at high voltages,
Exterior of standoff is glazed and metal
parts are plated —RADIO-CRAFT

NEON-GLOW VOLT-
METER -
Industrial Devices, Ine.
Edgewster, N. J.

The Mini-Volt is a simple meter of
practical accuracy calibrated for use
on a.c. from 45 to 640 volts with an
impedance of approximately Y2 meg-
ohm. It is virtually—-burnout-proof and
is operated by turning the knob until
the glow extinguishes. The voltage is
read directly off the scale. For dc.,
which is indicated when only one éelec.
trode glows, the reading is myltiplied
by .45

y .45,

The meter is equipped with 12
inch test leads and is housed in a
bakelite case that may be carried in
the pocket or 100l box without danger
of damage. It is useful in checking
fuses, line voltages, and radio plate
voltages, The neon indicator is guar-
anteed for 10000 hours of actual op-
eration.—RADIO-CRAFT

MIDGET S1G. GEN.

Clippard Instrument Laboratery,
Inc., Cincinnati, Ohio

The Signalette is a pocket-size signal
generator_ producing r.f. if., and af.
signals _simultaneously from approxi-
mately 2,500 cycles through 20 mc. The
instrument works on 115 volts ac. or
.d.c. When a.c.-is used, modulation is

_. . ot L iy . . . € '
ey O - Y R i e TOCY LRy s LA T - AL ST Ly e )

supplied at the line frequency. Modula-
tion is not present when used on d.c.
lines, It performs all the necessary
functions of ‘conventional signal generas

tors.

The unit is qpproximately 9V inches
long and IZ inches in diameter. It has
an adjusta zie attenustor and is iso-

lated from the power source so it can
usad safely with a.c.-d.c. receivers.
—~RADIO-CRAFT

. CHASSIS RACK
JFD Mig. Co., Inc.
Brooklyn. N. Y.

The *'Repairack’ is an all-purpose,
¢ast aluminum radio chassis and phono-
graph turntable holder, useful to serv-
jcemen for assembling and repairin
radios or phonographs. With this stana

it is possible to rotate the chassis
through 380 degrees in a horizontal
plane, making it unnecessary to remove
the set until the job is completed. The
unit is sturdily made to hold the heavi-
est chassis and phono turntables.—
RADIO-CRAFT

REPLACEMENT

SPEAKERS
Utah Radio Products
Huntington, Ind. ?

Known as Models SESS4, SE&Ss, and
6E7S4, three new auto radio replace-
ment electrodynamic speakers are

available in sizes of S, 6, and 7 inches,
Each model uses a 3-ohm voice coil and
8 4-ohm field coil. Speaker mountings
are square type.- These new . speakers
supplement & wide line of Utah speak-
ers now being produced in all required
¢izas and types.—RADIO.CRAFT

R. F. POWER TRANS-
] FORMER

Electronic Engineering Service

Ridgewood, N. J.
A line of r.f. power supply trans-
formers designed for use in television

receivers, oscilloscopes,

cathode-ray
and other equipment requiring an en-

tirely safe low-current, high-voltage

source of power has been announced,
Sizes available are: 1, 2.5, 4, 5, and 10
kv. All are conservatively rated at 250
microamperes, and each includes pri-
mary, secondary, feedback, and recti-
fier hlament windings. All coils are
-Max treated. A ‘complete circuit
iagram is included with each coil.—
RADIO-CRAFT

PHOTOELECTRIC RELAY
General Electric Co.
Schenectady, N. Y.

A new photoelectric relay and light
source qpe_raﬁn% on the modulated
light principle has been announced.

hen operated at distances up to 1,000
feet, this equipment has sufficient sensi-
tivity to prevent false operation due to
rain, fog, or snowfall. Applications in-
clude traffic control, counting and
limiting, and protection of restricted

locations. o

The light source contains a lamp
transformer, and motor-driven slotted
disc which interrupts, or modulates,
the light beam at about 900 cycles per
second. The phote-electric relay has a
tuned circuit which allows the relay
to be responsive only to & light beam
modulated at this frequency. It is not

sensitive to changes in natural or arti-
ficial illumination. The light source has
an infra-red filter which removes most
of the visible light from the beam.
The units are mounted in outdoor en-
closures which are thoroughly weather
prool and are equipped with a uni-
.versal mounting —RADIO-CRAFT

FM RECEIVER KIT
Radio Kits, Inc.
New York, N. Y.

The Model FM-7 is a completely self-
contained, &-tube, table maodel FM re-
ceiver with a 85- fo 1i0-mc tuning
range. Provision is made for using the
set as a tuner with a high-quality audio
amplifier or for feeding its output into
an extra speaker, . .
_The kit comes complete with a bake-
lite cabinet, factory-tuned r.f. section,
2 i.f. stages, | limiter, discriminator,
a.f. amplifier, and & miniature tubes,~—
RADIO-CRAFT.

CO-AXIAL RELAY
Advance Electric & Relay Co.
Los Angeles, Calif.

The Series 7200 a.c. and 8200 d.c. re-
lays are designed for s.p.d.t. switching
S0-chm co-axial lines. Tﬁe Ve-inch con-

tacts are reached through an inspection
port at the top. External 3/16-inch sil-
ver contacts are provided for simul.
taneous control of associated circuits,

The standing wave ratio is 1,02 when
RG-8U co-axia! is used, Amphenol con-
noctors are provided for this cable—
RADIO-CRAFT
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NEVER!,.NO, NEVER!

{EXCEPT WIRE, SOLDER, BATTERIES)
1 Set of Botteries at only $2.55

We urge you to bear in mind that this
is NOT, definitely NOT, an ordinary
portable, but a tiny, wonderful, beau-

BELLTONE GIVES YOU PLENTY OF
SIMPLIFIED DIAGRAMS AND INSTRUCTIONS!

You get the Case, Knobs, Antenna, Tubes

EVERYTHING!...

HERE'S WHY. THE SET IS SO
EXTRAORDINARY AT THE PRKE!

It has a 3% ALNICO ¥ PM speaker. Uses
standard, easy-to-get, long-lasting batteries
—easy to change. It plays with the lid open
or closed. Has 4 tubes. Weighs 311" Ibs.
(approx.) when complete and operating,
case and all!

------I---------..--I----....--.--.
Sl manies ol Fhemsibich o eap BELLTONE RADIO & TELEVISION CORP. owr.o |
easily build yourself — quickly. Wait 583 Ave. of Americas New York 11, N. Y. H
. . Sirs: Send me portoble kits for which | am [ ]
Hll you see the attsactive case, cov- enclosing (] MONEY ORDER [] CHECK for § H
ered in simulated leather, with ad- . [ Battery Kit @ $2.53 H
iustable shoulder strap. You'll want MSE \THIS IGRSER, CORC. =
strap. w

i3 D ik ’:f NOW! START BUILDING § e 1o .
several. Use them as gifts. YOUR SET RIGHT AWAY! S H
. @ -~ ADDRESS :
--------I--I----.--.I----II-III--.--II----I-'
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solid working knowledge o:
IT! Nearly 1,000 pages of down-to-carth

you name it, COYNE’S got it, in

geIT: e
x FREE* Radio™!

. FOR

follow . .
vALuABLE BOOK FREE for Looking at 3 Volume Set 4

You must SEE these books to know how easy it is to prepare for the big jobs in radio.

Here’s our apecial offer;—we’ll send the complete 3-volume set for your 7 Day FREE

Egnminaljon. And with it, we'll include our valuable, new guido for all radiomen, **150 New Radio
Diagrams Explained,” absolutely FREE! If you keep the 3-volume Set all you have to pay is
$3.00 within 7 days after the books arrive and $3.00 per month until $10.75 is paid—or you can
pay $9.76 cash price. If you don’t want the aet, return it and you OWE NOTHING. But cither
way you keep the ‘150 Radio Diagrama Book™ as a gift. That book is ABSOLUTELY FREE.

. But

D AT T v SEE THE
'BIG MONEY.IN RADIO
=g’ COYNE'S//,u7; “APPLIED PRACTICAL RADIC

You men who want to go fpla.ces in Radio, and who know how much a
the field helps to get the big money—this is

10, from simplest principles
to newest television! It’s all there easy to understand—how and why it
A works . . . how to construct, install, service. PA, short~

wave, auto-radio, aviation, ra/dio-Phonographs, FM—
' “Applied Practical

PRACTICAL! CLEAR! COMPLETE!

3 big volumes—600 illustrations and diagrams, with step-by-step
s photographs which “break down” the equipment for you to

24 show what makes it “tick.” Up-to-the-minute, complete, easy to
. written as only COYNE books are writtenl

A Y # ¢
1 oA . .

BOOKS (1,77

GET THIS
BOOK

for LOOKING |

Brand New!
Explains circuits
of latest sets.

. This Co4

EDUCATIONAL
BOOK PUBLISHING DIVISION

COVYNE 'RICAL & RADIO “&PL
DEPT. 97,11, .500 s.l |;-um,u S‘t.,' ¢nl ' 12, 1L
0.K., sen od id, olui new'ﬁ-‘!olum ct, *Applied '

me, tpal
Practical mbm' on 7 Days I our offer in l

A Fme!’l‘riai 3
Radio-Craft. Be sure to inclide as-algif ook of 150
New Rz o I Diagrams Explained, atgly FREE.

-

SE"n no REMEMBER—CQUPON IS NOT AN ORDER, just a

Mn““ n?uest to sec sct free and get the FREE BOO.
offer !

is limited, 50 nct at once

[ L L L L L YT T T
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By P. Hemardinquer

OST of the test instruments used

by servicemen and amateurs are
designed for several uses. A single in-
strument may measure voltage, cur-
rent, resistance, capacity and the
decibel output of amplifiers. Several
ranges may be provided for some or
all of these uses.

To connect the eircuits properly for
each of these varied uses it is nec-
essary to use one or more gang switches,
sometimes accompanied by toggle
switches or pushbuttons. In much Eu-
ropean apparatus, changes from one use
or one rahge to another are often made
by means of tip-jacks inte which the
test leads are inserted. This complexity
of controls slows down the operation of
checking a receiver, besides risking
damage to the meter through wrong
settings.

The simple device shown here speeds

Fig. 1—All but desired figures are masked.
46

eter Reading

up service work and makes errors due
to wrong instrument settings almost
impossible.

The method is simplicity itself. For
the ordinary type of gang switch, a disc
of bakelite or other plastic is made,
on which are inked in or engraved the
indications usually inscribed on the
panel. This disc must fit tightly on the
shaft, and may be further secured to it
by coil cement. If two multiple switches
are used—as in many instruments—the
disc diameter should be such that the
two discs just clear, as shown in Fig. 1.

Next a cover large enough to fit over
both discs is made of thin opaque plastic
or electrical fibre. A window or windows
are cut in the cover, as well as holes for
the switch shafts. Narrow strips of
plastic material, thick enough to keep
the cover clear of the discs, are ce-
mented around the edges. Now when the
knobs are put on, we have an instrument
with all indications but the correct ones
hidden from sight.

Now the operator’s whole attention is
fixed on the correct indications, and
mistakes are unlikely.

The same method can be used in
equipment furnished with pins and
jacks, especially in apparatus con-
structed with the system in mind. The
Jjacks can be lined up as in Fig. 2 and

RADIO-CRAFT

a protective cover placed over them. The
cover has two openings directly over the
jacks to be used, and may be held in
place by another pair of pins which can
be inserted in adjacent jacks.

SPEAKER CLEANING KINK

My solution to the bothersome prob-
lem of removing metal particles from
between the voice coil and pole of a dy-
namic speaker is simple and effective.
Insert a long screw driver into a coil of
insulated wire. I use a 6-volt speaker
field, and energize it with direct cur-
rent. This makes a powerful electro-
magnet that can reach into close places.
Run the end of the magnetized screw
driver around the opening between the
voice coil and the pole, while gently
moving the cone forward and back-
ward. This removes magnetic metal
filings. An air blast will remove non-
magnetic material.

E. 8. CoLEMAN,
Dallas, Texas

DECEMBER, 1947
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RADIO MAINTENANCE

Subscribers
AVERAGE

1800

Successful Radio Service Technicians read
RADIO MAINTENANCE regularly. It is the
magoazine of ideas and information for prof-
itable service shops. It helps maintain secure,
high quality operation. Where you find RADIO
MAII;{TENANCE, you'll find successful serv-
icing

income
per year

Each month RADIO MAINTENANCE brings you the
Intest developments in television, radio and electronice
by tep experts in the field. Eachb article, eacb department
is carefully edited and presented to help you in your
daily work. All these articles are invaluable as reference
material; and all the articles together will form a com-
plete reference library on everything in the Radio Servic-
ing business. In the coming year, RADIO MAINTE-
NANCE will bring you a complete series on each of the
following: AM—FM—Television—Signal Tracing and All
Test Equipment—Low Cost Business Promotion Methods
—Sales Techniques for Servicemen—How to Make Huge
Profits in the Sound Installation Business. Each article
in a series will be a compact unit in itself—combined
with the others of its series, they form a complete educa-
tion—a complete service library—to bring you prestige,
profit and security in your own Radio Servicing estab-
lishment.

AM SERIES
There are still 70,000,000 AM sets to service

Our principal source of income is servicing AM. The
more sets we can get to service, the faster we can service
each set, the more money we can make each week. RADIO
MAINTENANCE rapid, troublefree servicing techniques
will enable you to triple your income. You will have more
time to promote and build your business—for greater profit
and security—present and future. Currently scbeduled are
36 articles including suggestions for service shop design—
portable racks for rapid movement of receivers without
damage—ten-minute trouble location through simplified,
modern signal tracing, circuit analysis and many other fea-
tures. These RADIO MAINTENANCE articles will present
a complete educational library on high profit AM radio
service techniques.

SOUND EQUIPMENT SERIES

Are you prepared to get vour share of tbe huge profits
in Sound? Sound installation brings thonsands of dollars
every veur to the service technicians with the knowledge
of how to handle sound. In every comumunity, more and
better PA systems are increasing in number, and you can get
contracts immediately to equip auditoriums, dance-halls,
restaurants, factories, and many other estublishments. RADIO
MAINTENANCE in the new, forthcoming scries on sound
will tell you how to sell PA, plan the installation, and pick
the right equipment for the job. It will cover actual installa-
tion of all types of PA components, how to instruct the
owners in operation and finally how to derive additional
income from PA maintenance.

Every iasue of RADIO MAINTENANCE contains information you want . . .

Every day iIs RADIO MAINTENANCE day In your shop + + »
Send in the coupon today —your first issue will be mailed to you immediately!

RADIO MAINTENANCE MAGAZINE

MAINTENANCE FOR

1 1 yeer at $3.00
[ 2 years at $5.00

*Occupation

460 Bloomfield Ave. Name ... ........
Montclair 5, N. J. Address . ... ..
Please send me RADIO City-State

Title (Service Mgr., ete.} ............................ .

O check enclosed [ bill me later Employed by ... .. ... .
S~ *Bus! or prof 1 clnss) are T 1 to serve You belter. Fach subictiber will profit by
writlng one of the f g classify s In space indlcated

INDEPENDENT SERVICEMAN — DEALER SERVICEMAN — SERVICE MANAGER — DEALER —
DISTRIBUTOR — JOBBLER

State your trade or occupation If not listed,
b----------------------------------------------------------------------------------
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Meets EVERY Testing Requirement BETTER

eeos LEVER SWITCHING ...

lube lesler

THIS INGENIOUS
LEVER SWITCHING

With the new Model 3413 you can make your settings in-

Dletuned your einewlt stantly—just snap the switch up or down.You actually “pic.
ture” the circulit. Usually not more than five of the tenflever
1 L switches need be set, yet you have individual control of each
FAST Sll'WPLE- F:L.EXIBLE tube element. Many zthc{ coavenient features make Model
Provides individual 3413 the buy of its field—such as the handy, built-in SPEED-
control of each ROLL tube chart, the larger easy-reading meter, the hand-

tube element some new case with streamlined design. For

either counter or portable use you will find Model
3413 a quality-packed tester that you’ll be proud
to own. Write today. Address Dept. 1-127.

"Ly foot Tl'i

ELECTRICAL_INSTRUMENT CO. srureron, omo
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COMPARE Before You Buy Your Service Data

T s e B |

Don’t Miss PHOTOFACT Sets Nos. 23-28
with exdusive-"Standard Notation” Scheniatics

pn- = - ma-

RADIO-CRAFT for

ou can complete radio
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1
. 45 1 10
Wl‘h useless Sales talk that “lakes [leeded

data harder to find?

] 1l makes
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a different layout for each model?
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Be critical. An
self. Then you wi
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4. Does the data se
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I should order from my
tributor’s stock?”
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FACT Folders with
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led drawings 10
en see what you in
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s—or do I have to guess
parts dis-
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t, set by set. Check specific
HOTOFACTS offer you—

mbly instructions 0 €X-

on schematics; from com- !
exclusive explo

find in others.
lvze carefully. Judge for your-
al‘l¥ctxow thatonly PHOTOFACT

our actual needs.

e Howord W. Sams 1947 Automatic Record Changer Manual

Nothing like jt! COVERS MORE THAN 40 DIFFERENT POST:-
WAR MODELS. Absolutely accurate, complete, authoritative—based
uipment. Shows exclusive ‘‘exploded” views,
jves full change cycle data, information on
adjustments, service hints and kinks, complete parts lists. Shows you
how to overcome any kind of changer trouble. PLUS—for the first
timé—complete, accurate data on leading WIRE, RIBBON, TAPE,
and PAPER DISC RECORDERS! 400 pages; hard $4 5
)

.on actual study of the
photos from all angles.

cover; opens flat. Don’t be without this manual. ONLY

Howard W. Sams Dial Cord Stringing Guide

ls>ook that shows you how. It's the Howard W. Sams DIAL

bench. Order today. ONLY.... ... .. .. ... ... caavian.

FREE! New PHOTOFACT Cumulative Index
New Cumulative Index to first 25 Sets of PHOTOFAC'IS
Folders now available! Your guide to more than 220

receiver models and chassis (1946 and 19'47 mt;di:elz.
Ask your parts jobber for FREE copy, or write us 4

nowaro w. SAMS a co., Inc.
INDIANAPOLIS 6, INDIANA

Export— Ad. Auriemo— 89 Broad 5t., New York 4, N. Y.—U. §. of America
Canodo— A. C. Simmonds & Sons, 301 King St.. Eost—Toranto, Ontorio

PHOTOFACT SERVICE

"The Service that pays for itself over ond over again’

DECEMBER, 1947

There's only one right way to string a dial cord. And there's oxélé

TRINGING GUIDE. Here, for the first time, in one handy pocket-
sized book, are all available dial cord diagrams and data covering
1938 through 1946 receivers. Licks the knottiest dial cord problem
in a matter of minutes. This low-cost book is a ‘‘must” for servicing.
You'll want one for your tool ki and one for your shop 75 C

PHOTOFACT Sets now feature the exclusive
new uniform ‘‘Standard Notation’’ schematics—
the greatest service data development in 20 years!
Every diagram is drawn to the same basic set of
clear, qniform, easy-to-understand standards.
Here’s what the new “Standard Notation’ Sche-
matics mean to you: Makes circuit analysis
simpler, quicker, fool-proof, more accurate! No
more time wasted puzzling over odd-looking dia-
grams! No more trouble with varying symbols
and confusing styles! Just ONE CLEAR
STANDARDIZED STYLE FOR ALL CIR-
CUITS—SAVES YOU TIME—HELPS YOU
EARN MORE. Subscribe to PHOTOFACT at
your parts jobber now. At only $1.50 per Set, it's
the easy pay-as-you-earn way to build the
world’s finest service data library.

BOOST YOUR EARNING POWER!

7 - iy
Mail This Order Form to Your Parts Jobber Today -
or send directly to HOWARD wW. SAMS & CO.,
lNC.!2924 E. Washington St., Indianapolis 6, Ind.

My (check) (money order) for $...... enclosed.
0 g3 PEOTOTACT So8 01 2 R 2
0. 25. 0. 26. o. 27, o. (at

$1.50 percéet).

O Send . ..SAMS’ 1947 AUTOMATIC RECORD
CHANGER MANUAL(S) at $4.95 each.

O Send . . . SAMS' DIAL CORD STRINGING
GUIDE(S) at $0.76 per copy. L

] Send PHOTOFACT Volume 1 (including Sete
Noa. 1 through 10) in Deluxe Binder, $18.39.

0 Send PHOTOFACT Volume 2 (includi Seta
Nos. 11 through 20) in Deluxe Binder, $18.39.

[] Send FREE PHOTOFACT Cumulative Index.

]
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THE TURNER MODEL U9S DYNAMIC TRANSATLANTIC NEWS

(Continued from page 89) .

tures. It is the work of John Sargrove,
inventor of the ECME system of mass-
producing radio sets by electronically
contrelled machinery. Sargrove holds
that the production of tubes also needs
simplification and proposes a single type
for use throughout the receiver. His
new tube is certainly original. Imagine
a beam tetrode with beam-forming
plates of E section. Slice the electrodes
(except the cathede and the beam-form-
ing plates) in two by a vertical section,
and you have, as shown in the aceom-
panying figure, 2 beam tetrodes in 1
bulb. The halves of the tube are screened
from one another by the cathode and by
the middle arms of the E’s, which come

very close to it. Further screening be-

tween.the leads to the 2 sets of elec-

: trodes is provided in the glass “foot”

¥ into which the electrodes are sealed. The

2 halves of the tube having identical

A"D characteristics, may be used if desired
in parallel or in push-pull; or each half

of the tube may be used in a separate

FOR A VARIETY OF JO BS way for a special purpose. Either half

(or both) can be made into a triode. No
50 ohms, 200 ohms, 500 ohms, or high | less than 3 kinds of triode are possible:

: (1) the anode is connected to the outer
impedance at the TWIST OF A SWITCH grid; (2) the two grids are connected

The Turner Model U9S is a professional together; (3) the outer grid is used as
dynamic adapted for all-around use with Sontrgl lgr;gi Uit ngzi_er be':ﬁ'gonn;cw.d
most any communitations or sound-system to W Mgty Dogitie gaiteke 15 8

? AL = 1 claimed that the tube can be used ef-
equipment. Built-in tapped multi-imped- fectively as mixer-oscillator, i.f. ampli-

ance transformer permits quick matc ing fier, detector-amplifier, a.f. amplifier
to 50 ohm, 200 ohm, 500 ohm, or high output, plain a.f. voltage amplifier, or

impedance inputs. The Model U9S.is built power amplifier.
to withstand. heat, cold_ and humidify, and So far I have not had the opportunity
reasonably rough handling. Dependable and of trying out these tubes; but the char-

1

accurate at all impedances, its smooth, wide- acteristics of the tube arranged for use
range response make it highly desirable in a variety of ways certainly seem to
for both voice and music pickups. See and show considerable promise. It has one
tey the Turner Model U9S at your dealer, snag: the input-to-output capacitance is

high. For this reason it is not likely to
be useful in a really high-gain rf. or

i.f. stage with tuned input and output
SPECIFICATIONS . circuits. It may, though, answer well
in the simpler broadcast receivers. It
appears indeed possible that this, plus
X printed circuits, may be the answer to
FREQUENCY RESPONSE: =5 db from 40't6  CASE: Die=cast olloy. the problem of mass-producing low-

9000 c.p. 5. "FINISH: Baked gun-metal. priced dorpestic radio séts.

OUTPUT IMPEDANCE: 50, 200, 500 ohms, high.  MOUNTING: %" —27 standard coupler. If the tube proves successful, it could
DIRECTIONAL CHARACTERISTICS: Seml- or CABLE: 20 f1. removable balanced line be manufactured very cheaply, for long
non-djrectional when filted back 90°. cable sel. , s Tuns on a sig‘ng]ehtype me}slm }l:le produci
X ; . DIMENSIONS: 3%" long x 5% high tion costs. Further, its highly origina
DI::LI:::E: 's::’:?:,' ::i::'d:z. :::m:?y ::_ {with saddie) x 37 wide. design means that the electrodes of the
give high output. 4 WEIGHT: 26 ounces. . twin tubes in .one bulb contain no more
] n - metal than would be required to con-
struct a single tube of conventional pat-
TYPICAL r T T — T TN tern..
FREQUENCY ! += i e 1 = It will be curious if the radio receivers
RESPONSE —— S S S R - - of the future contain but ome type of
(HIGH IMPEDANCE) - ‘ = L L11%1], tube throughout, for if this happens we
) shall have returned to the state of af-
fairs prevailing in the early days. Then,
- as old hands will remember, we used
M Tu n " En the same kind of tube in every socket of
the set, from input to output. We
couldn’t do anything else, for the high-

T H E T U R N ER CO M PA NY‘ impedance audion triode was the only

902 17th STREET N, E. CEDAR RAPIDS, IOWA ;‘:lbr; e R o o pEee

EFFECTIVE OUTPUT LEVEL: 52 db below I MAGNETIC CIRCUIT: Heavy magnets,
volt/dyne/sq. cm. at high Impadance. rugged consiruction.
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7 G0LD MINE

for Radio Service Dealers

DiloTaner

@ Sell while you servicel Enjoy bigger
business and bigger profits with the
amazing, new FM PILOTUNER that adds;
FM to any radio at all — yet retails for
only $29.95.

@ Every service call is now a potential
PILOTUNER sale for youl Demonstrate
it — leave it in the home on trial. And
watch the volume and profits roll in with
the miracle unit that has set a new standard
of superior FM performancel

@ Yes. . . here is your golden opportunity, Mr.
Radio Service Dealer! Join the growing
number of dlert service dealers who are
placing reorders weekly for the
PILOTUNER! Stock the FM PILOTUNER
now — and start reaping extra dividends.

Write today for full details on the FM PILOTUNER?

8% high, L
8% wide,
5%“deep

PI LOT RADIO CORP&RATION, 37-06 36th ST., LONG ISLAND CITY, N. Y.

Makers of PILOTONE VINYLITE RECORDS o PIONEERS IN SHORT WAVE e FM o TELEVISION

RADIO-CRAFT for DECEMBER, 1947 51



ﬁmo WAREHOUSE wc

73 East Mill St., Akron, Ohio

Better get on our

MAILING LIST!

If you haven't sent us
your name and address,
do it now and be
sure of getting

our monthly

BARGAIN
BULLETIN

and all special
Deals we offer

CILIP THIS
COUPON TODAY

| OLSON /7
| RADIO WAREHOUSE mc. |
l 73 E. Mill St., Dept. 106, Akron, O,

| Sure, put me on your List. |
| Twant to save time and money.

I 31 have a Service Shop.
I— [ 1am an Amateur or Experimenter.

l NAME

| ADDRESS.

|

e e STATE__——
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New Radio-Electronic Patents

By 1. QUEEN

MICROWAVE HARMONIC

GENERATOR
John W. Tiley, Philadelphia, Pa.
(assigned to Philco Corp.}
Patent No. 2,422,146
Cavity resonator tubes like the Klystron are
generally used as oscillators or amplifiers. Such
tubes can be used also as harmonic generators
in properly adjusted circuits as disclosed here.
The fundamental frequency input appears be-
tween grid and cathode (or external metal band

MODULATOR I

around the tube). The cavity is tuned to the de-
sired harmonic. As an example, these frequen-
cics may be 200 mc and 3000 me, respectively.
The harmonic is brought to maximum strength
by adjusting the potential of the repeller. Too
much feedback should be avoided, however, to
prevent self-oscillation. ’ .
Th: input voltage may be either unmodu-
latc | or frequency modulated (as shown).

~ DIRECTION FINDER
Wendell L. Carlson, Haddonfield, N. J.
(assigned to Radic Corp. of America)
Patent No. 2,419,987

In most types of direction finders a loop
must be rotated until it points toward a trans-

mitter for maximum signal response or away

for minimum signal. In this improved direction
finder, the loop does not have to be turned. In-
stead a visual indicator shows continuously
whether the transmitter is located to the right
or left of the receiver. This is especially con-
venicnt when either or both the transmitter or
reéceiver are mobile.

The signal picked up by & loop is resonated
by a serits-tuned circuit and is amplified. The

voltage from a vertical antenna is resonated:

by a parallel-tuned ecircuit. The signals are
combined and applied to a suitable receiver.
It is known that the sensitivity pattern of a

loop is a figure eight. Reception is equally good

from 2 opposite directions, but these signals are
received out of phase. The vertical antenna has
8 circular pattern.

The indicating meter has 2 coils, M1l which
is fixed and M2 which is pivoted. M1 is actuated
by a low-frequency oscillitor. The a.c. compo-
nent of the receiver output is connected across
M2,

Fig. I—{Direction finder)

1.F.05C.1000 v

RADIO-CRAFT

. the oscillations

L VERTICAL ANTENNA

Circuit theory shows that the voltage ap-
pearing across C is 90 degrees out of phase
with the voltage across P, when both tuned
circuits are resonated. If the series circuit is
mistuned, the angle becomes greater or less
than 90 degrees, according to which side of
resonance it i{s tuned. Actually this circuit is
wobbulated by a low-frequency oscillator which
varies the inductance value of B 1,000 times a
second.

Vector diagrams can be used to show how
the circuit operates. If a transmitter is located
at D in Fig. 2-a, the loop picks up no eignal.
Since the vertical antenna pickup ia constant.
there is no a.c. component acrosa M2. The a.e.
voltage across M1 produces an a.c. torque whose
average is zero. Therefore the needle remains

. at midscale. Now if a signal originates at E.

the loop intercepts it. The. voltage across C
varies perlodically between L1 and L2 in Fig.
2-b. The vector A is the vertical antenna pick-
up. The vector sum of the signals varies peri-
odically between R1 and R2. This a.c. component
excites the meter coil M2, The voltage R1 exista
at the same instant as the torque to the left
from coil M1. R2 is synchronized with a torque

‘to the right. Since RZ is larger, the needle de-

flects to the right in this case. If the trans-
mitter is located within the other lobe of the.
loop pattern, as at point F, the loop voltage
is reversed. The vector diagram of Fig. 2-c now
applies. R1 is now larger than R2, and since
R1 still corresponds to o torque to the ]eﬂ. the
needle moves to the left. "

DISTANCE INDICATOR

Pafent No. 2,422,382
Henry T. Winchel, N, Hollywood, Calif.
(assigned to Bendix Aviation Corporation )

PULSE TYPE
VARIABLE
FREQ. GEN.

A patent has been issued for a super-
regenerator used for measuring distances to a
target. Such a circuit he-
comes a transmitter as SENSITIVITY PATTERN
well a8 a receiver when it
is closely coupled to.an
antenna system.

A pulsed variable-fre-
quency oscillator periodi-
cally quenches or damps
of the
superregenerator.” The
pulsed r.f. power is radi-

(Continued on page 70)

u

Fig. 2-b

Fig. 2-C
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for a Better Job

Lo Fold of adbs!

Greater Knowledge means Greater Opportunities!

Yes, Mr. Radioman, there are innumerably more and better jobs in the Field of Radio
as a result of war-developed techniques—Mobile Communications Systems for Automo-
biles, Busses, Trains, many Industrial Applications, Micro-Wave Relay Systems, FM Broad-
casting, Television—these are just a few of the many new opportunities open to you who
are alert—and are qualified!

Let Cleveland Institute Take Over Your Personal Up-Grading

y ;
Don t Deluy—- Problem! Qualified, competent instructors, ample personalized instructional aids, or-
. derly, progressively arranged study assignments in recognized, approved technical texts
Wr”e Toduy! —these are only a few of the many superior advantages of CIRE’S pian of person-
alized spare-time home study training for professional self-improvement.
CLEVELAND INSTITUTE COURSES OFFER COMPLETE ENROLL FOR INDIVIDUAL SECTIONS OF
TECHNICAL TRAINING RANGING FROM LOW-LEVEL COURSES, IF YOU PREFEE.
TO COLLEGE-LEVEL. If you need only highly specialized training, you can study one
A. Master Conrse in Radio Communication. or more of the following sections instead of s complete course,
Covers complete preparation for broadcast station employment including 4
preparation for FCC License Examinations. 1. Mathcmaties of Radlo,

B. Advanced Course in Radio Communication Engineering.
A college-level Radio Engineering Course.
C. Specialized Television Engineering,
Inclading post-war Television Techniques.

All Courses Inciaode . Communiecation Networks.
The Bemurkatlc Workbooks of Tstructional Alls, prepurcd by the fo- . Adsanced Radio Telshany far the Brondeast Operstor
Choose the coursé best suited to your needs—Start with the section you are . Audio and Radic Components and Systems (Design of Receiver
qualified to enter—Use the economical CIRE '‘Pay-As-You-Go-Plan.” and Transmitter Eauipment).

. Fundamentals of DC and AC Theory.
. Essentials of Radio Communication.

- N T S ]

c L E v E L A " n I “ s T I T “ T E g Cleveland Institute of Radlo Elsctronles. RC-12. Terminkl Tower, Cleveland (3, Ohle,
o F n A D I o E l E c T R o " I c s : QGentlemen: Please sond information about your home courscs in Radio Electronics.
8 1

Contractors to the Canadian Broadcasting : NAME! cxomsgaior gl o, ik aaadebormiis Bl o laks B & & o oo T /o akalo)e 1 desire training in [1 A gaB ac
Corporation H ], I hase had ezperience in broadeasung (3 sersidng B
RC12 Terminal T g ADDITESS cuussnsorime sesnsme rnane- hivo e e ol e Moy O
- -wlili el : CITY  iierinrinrinsrsussrsnsantsssessnsnssrsrarsns smsteur O olher Gdetisiniliisesiesnai 1 am s
CLEVELAND 13, OHI0 1 High Sclwol Orad. O College 0 Dogree. .. ...viruss
Approved for Training under “G-1 Bilk : LN s tangons o ST AT Lt rowiv eom i A LA R B O €1 Check here for Veteran Earollmeni Informstion.
of Rights™ P p—————pepeppspepeppr P LY Lt L L DL L L

Commercial I_ICENSE\\Q\N\
Radio Operators’

IT'S EASY IF YOU FOLLOW OUR PLAN!

Thousands of new jobs are opening up—FM, TELEVISION, MOBILE COMMUNICA-
TIONS SYSTEMS, are only a few of the radio fields which require licensed operators.

TIME IS IMPORTANT TO YOU!

You can get your License quickly with  Assures a MINIMUM of time in getting your ticket.

NILSON'S MASTER COURSE in RADIO .
COMMUNICATION and exclusive CIRE FREE BOOKLET tells you the Government Require-

Workbooks of Instructional Aids. Saves you ments for all classes of commercial licenses—Sent

Don’t Delay—

- many hours of random, undirected study. immediately upon receibt of coupon.
Write Today!
oad Anproved

“81reitint Rishtsy : CLEVELAND INSTITUTE OF RADI0 ELECTRONICS

g g?r::ltmrrmll"l:l s: :::; ﬁ::‘n::;o:.a..:::l: your Home Study Course for prepsrstion tor FOC Commercial

c l E v E l A " n I " s T l T “ T E : Licenss E;lmlnnllionl. (Does not cover Amateur License Examinstions.)

A [ ]
OF RADIO ELECTRONICS b Namoeceoecemennenes o L. S !
Seriiind [ 6 Ciplsa S RO S R L
Rc"z T“mina' Tow“ : CILY iiieeniainnnisesaraccaosstiaseasanssossasansosssntasas '...Zone ........ SUath.crerecraccacssosaes .
CLEVELAHD l" °H|° 1 O It a Vetersn check here
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SCRATCH FILTER

This tuned scratch filter cuts record

hiss considerably and reduces high-
frequency distortion by lowering the
cut-off limit. It reduces the volume level

—_—
%50% GRID
PICKUP A
é 10 MH oo
o —4

slightly but this can be remedied by
boosting the volume. Adjust for differ-
ent scratch levels with the 500,000-ohm

control. PAUL WEISENBACH, II,
Cleveland, Ohio

USEFUL AMPLIFIER

This amplifier is simple te constrict
and supplies ample output for use as a
small PA system, instrument, or phono
amplifier. It can be used as a high-
power intercommunicator with the . ad-
dition of suitable switches. -

A 6SCT7 connected as a resistance-
coupled cascade amplifier drives push-
pull 6Vé’s, The grids of both stages are
connected to input jacks'through volume
controls. The first stage may be used
for an instrument pickup and the sec-
ond stage for a high-output crystal
' microphone.

" The phase-inverter system is simi-
lar to that used in several oscilloscopes.
As the signal voltage on the grid of T1,
swings in a positive direction more plate
current flows through the non-by-passed
cathode resistor common to T1 and T2.
As the plate current increases or de-
creases a corresponding voltage devel-
ops across the resistor to make the
cathodes of both tubes vary in voltage
with respect to ground. The grid of T2
is grounded and is more negative than
its cathode, producing a plate current
change of equal amplitude 180 degrees
out of phase with the plate current of

-\
! §§ﬂ§

R

PR LIS,

Readers have written us in almost equal
numbers approving and condemning the
new Radio-Electronic Circuits, gleaned
from recent technical literature. This month
we are printing a number of the old type.
Which kind do you like best? Let us have

your vote on this subject by return mail.

CONDENSER CHECKERS

A number of condenser analyzers have
been described which incorporate a neon
leakage indicator as well as a capacity
bridge. Usually, bridge balance is indi-
cated by a cathode-ray indicator tube
and leakage by flashes of the neon bulb.
I find it possible to indicate leakage on
the indicator tube also. A circuit is
shown.

B+ ity
-
COND. UNDER TEST T TO BRIDGE

B8~

~ The condenser that usually by-passes
the neon bulb is removed and connected
between the high side of the bulb and the
grid of the tube through a s.p.d.t. switch.
When the 0.001-uf condenser is charging
and dis¢harging through the neon bulb,
the shadow of the tube opens and closes.
It is possible to conceal the neon bulb
and use the indicator tube for all meas-
urements.

HaroLdp R. NEWELL,

Bradford N. H.

NOVEL OUTPUT METER

For some time I have been using
an output meter that is ready for use
without having to be hooked to the set
under test. It consists of a 1-ma d.c.
meter' and. rectifier connected in series

of the set under test, turn on tke migmal
generator and align the set. A meoderate
signal will give a good indication &n
the meter. A PM speaker may be¢ wsed,

BIRECT.
141

Q.

although I find that a magnetic speaker
is more sensitive.
Time is saved with this output meter
because it does not have to be attac
to the set under test. 2
H. ACKERMAN,
Brookiyn, N. Y.

(How will this system work in a shop
with a high noise level or when several
other receivers are going full blast?
—Editor) .

NOVEL EXPANDER

This circuit uses variable volume ex-
pansion and inverse feedback, through
the addition of a 100-turn coil L1, of No.
32 wire, wound over the secondary of
the output transformer. This coil is
tapped at 20, 40, and 80 turns and con-
nected to a 6-point tap switch S2. The
choke L2 in the 6J7 cathode circuit has
50 turns of No. 20 wire on a core %-inch
square. Larger wire may be used, as the
object is to keep the d.c. resistance below
1 ohm. i

With S1 closed, the expander is in the
circuit. An increase in current in the
voice-coil circuit will develop an in-
creasingly large voltage across the pilot
lamp, because the resistance increases
with temperature. This voltage adds to

_the cathode bias to increase the gain of

the 6J7. S2 controls the amount of ex-
pansion. S3 completes the feedback cir-
cuit with the amount of feedback con-
trolled by the setting of the arm of the
6-ohm resistor. :

Various types of radio pilot lamps
can be tried for best results.

T1. ALBERT ECKFELD, with a magnetic speaker.” Place this A. A. BossCHART,
Portsmouth, Ohio speaker face .to face with the speaker Amsterdam, Hollond
250K j
6V6 (2)
6SC7 e 6J7
v e : S
) SPRR
INSTRUMNT, _f
PickUP ] 71, 500K
< 10 3 B A
T 250K pFIE 3 ol 1.2MEG
| éng - ?
sz o—1|.
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s
ALL CONDS

TAPPED COWL, L,
SEE TEXT
L eg+2s0v

Left—Simple and adaptable audic amplifier circuit with 6Vé output.
Above—This novel volume expander employs a' low-voltage dial lamp.
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LOWEST PRICES o

GENERATOR CONDENSERS

HILCO part No. 6101775 mfd
A x 115"— 4" lead-slotted moun :3
strap for easy installation—Standa
Marchandme no! war surplus —Present
lst price $1.00.
Ovur special -

over 85% off

OUTPUT TRANSFORMERS

Clean stocks — long leads —
mownting feet = made to fir
where you need them.
Pur ﬂ‘&b}(i _te 4 ohm voice coil
e 2° x 184" x 134°.
351,&25 to 4 obm voice coil

2 154" 2 134",
y quantity of each type you

49:

14¢

IN BUYING RADIO PARTS
Demand-This

SEAL of QUALITY

/?J’E

of America’s Radio Storehouse

HIGHEST QUALITY o

Complele Starting-in Business Stocks of

TEST EQUIPMENT, TUBES,
PARTS, TOOLS, EVERYTHING

Writs, Wire, Phone for Full Details

NO WAR SURPLUS

MULTI-RANGE MILLIAMMETERS

Two types=tor A.C. or D.C. measurements
MODEL 671 -for A.C. current. Seven
switch selected ranges of 0-5, 10, 25, 100.
250, 500, and 1600 mﬂhamperu
MODEL 675 ~for D.C. current. Eight
switeh selected ranges of 0-1, 5, 10, 25,
100, 250, 500, and 1000 milllamperes.
Here are twe meters you can't afford to
pass up— just the thing for radio servic-
|n‘ . transmitter trouble-shooting. general

2b and experimental work. 795

CATHODE CONDENSERS

30 MId. st 25 working volts~14{° x 18¢{°
tubular type - aluminum cans— oversll card-
board sleeve—tinned leads—quality con-
struction by a national manufacturer — backed
by the famous R. 8. & E. guarantee—list price
7 8¢, Priced to make’ you money st|12¢ each

s 08 oo

MIDGET 1. F. TRANSFORMERS

100-500 Ke rapge — 134° square x 234° high —
seramic based mica trimmers — hig £ain iron
eores —pep up old receivers—ideal for new
sonstruction. List price $2.10-up to 88%
discount~ntock up now for future usec.

2ach P Q¢ o339 11002500

PHONO PICKUP CRYSTALS

Snmdard typos —Sat Manufacturers ¢closs-out
= all Guaranteed

Webster F2—Replaces L26-L40-
L70 etc.— pin type terminale —1
01, preesure—1 volt output ~ 5000
cycle cut off,

List price $6.00~yon pay us.....

149

SHURE P93 —-WS57A = pin type

terminals— 3 o01. Jresrrre~1.6

volt autput — 6000 eycle cut off.
7 List price $4.45 ~ our Special..

198

Astatic L-70 ~new postwar design
— solder terminals -1 34 oz. pressure
~— 1volt output — 4000 eycle cutofl.
List price £5.55 — we quote you..

198

A One-Time only
™ é.;r 606B-VOLTAGE TESTER

Bpecial buy at

Checks voltage and polarity.
Range: 0-440 AC-DC volts —defi-
nite indications for 115, 220, aod
440 volt lines. Beparate polarized
vane for AC or DC indieation.
Built in test leads. Excellent for
checking wiring, fuses. general fac-
tory installation and ) o
Every plant — every electrician
needs several at this low 9
rice, Regulu net 16.67 8 5
pecial at............

AEROVOX GL 8-600

Genuine Aerovox 8 mfd.— 600 wolt workiog
—inverted sorew mounting — aluminum can
134x4 14* — 6° insulsted leads. List Price

o $4.00 - quantity li mited — order now
oa this one time item at ooly 99‘

Pep-Up PHILCO CHANGERS

At last] All the parts you need to restore brilliant tone
and volume to “sick” changersl You'll need all three
items — sell your customer 8 100% reconditioning job —
Selenium cell only, no holder........... ..., S

Swph.\re needla only, no mmor

pecial orj| ui

RECONDTTXOﬁN% K.[T - sl! three above
items — postpaid = special

W] VOLTMETERS

Panel meters by Triplett! Top quality

instruments—new — boxed ~ five popular

l pes ~ priced nght—Tuur chnncﬁ to get
ose meters you've always wanted

MODEL 332 0 150 AC. volts—-3"
round flush mounting black brass case.
MODEL 231=0-1 AL, rvolts—~2°

round flush mounting bakelite case.

MODEL 237 =0-15¢ A.C. volts~2°

square flush mounting bakelite case,

MODEL 221-030 D.C. volta 2° 9 5
round flush mounting bakelite case.

MODEL 324=0-400 D.C. volta—3°

round projection  mounting —bakelite

Supply lim§ted - order uow ~ list models
you deire. EACH

4= MODEL 451A
2 ac-De

Volt = Ohm—
Milllammeter

A dependable instrument of

wide utility = sensitivity 1000
per volt.

‘R&Igﬂs Volu :\C DC, and

=t Rang
1100/500/1000
fwil seale, 500.000.
center scale, 7200.

WNET eomplete with batterics 1490

RADIO RULE

LA

2 Here is a clear 8° plastic rule.— &
P necessity for radlo studeats, drafie-
men, hams, all ;ho_ dmlire cleaner,
‘more precise Work —Nationa! 35‘

today postpaid only.................

advertised at $2.00. Order yours
SEND FOR FREE CATALOG

RESISTANCE LINE CORDS

Standard 3 termins) 136 ohm *
AC-DC cords—-sturdy con-

struction — flexible—534" long —

complete with plug—for seta

having epproximately 68-75.2

volts drop in the Glaments—

Regular list price 1.17—

Only 33¢

== MODEL 312
w Volt = Ohm =
Milliammeter

An cconomy pocket meter
featuring & 2° moviag vane

mcter.

Reads: AC-DC volta,
- 0-25/50/125/250;
Mills AC-DC, 0-50;
Ohma, 100,000;

mfd. .06-15.

Jaoka provide range
selection.

INET omplete with eord and plug.. ... . 675

RADIO-CRAFT far
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Liiclude full remittance with orders of $3.00 or lesa.
Include 257 deposit.with all C.0.D. orders 0f$3.00.
or more. All shlsmenu sent express collect if post-
age is not included. Prices subject to change with-
out Rotice,

BE SURE TO INCLUDE SUFFICIENT POST-

AGE. “EXCESS WILL BE REFUNDED.

KHVIU SUPPLY &

ENGINEERING CO., Inc.

125 SELDEN AVE,

1947

DETROIT 1, MICH.
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9 ADDING PUSH-PULL STAGE
® [ have an automobile radio that has
been converted to 117-volt a.c. operation.
Its present a.f. system consists of a 75
and a 42. I would like to change this to
use push-pull {2’s or 6F6’s in the output
stage. Can thiz be dome?—J.C.M., Glen-
dale, Calif.

A. Here i3 a circuit showing how a

push-pull output stage may be added to
your receiver. A 6AD7 triode-power am-

75 swces 30 6AD7.mGox

I .
T .

: il &

..

250V, 70M3,

plifier pentode is used to supply the ad-

ditional power amplifier tube as well as

the phase inverter stage with a saving
\ of one tube. The other output tube may

be either a 42 or a 6F6. These tubes
g can supply 6 watts.

-

6SF5

6L7

100D O N O O R TR

£
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Question Box queries will be answered by mail and those
of general interest will be printed in the magazine. A fee
of 50c will be charged for simple gquestions requiring no
schematics. Write for estimate on Qquestions that may

require diagrams or considerable research. Six to 8 weeks

is required to draw up answers involving large schematics.

=

A TSROSO S0 e OGO 0 L DL L R O e
Y

3-TUBE RADIO FROM. AMPLIFIER

® [ have a small phono amplifier using
a 2B7 ag voltage amplifier and a 245
output stage. The diodes on the 2B7
are unused. Please show me how a t.r.f.
stage may be added to feed the diodes
of the 2B7 and make a radiophonograph.
—J.N.M., Brooklyn, N. Y.

C=250upf
2 SECTIONS

A. Your amplifier may be converted to

a radio by adding a 68 or equivalent as
an r.f. amplifier stage feeding into the
diodes of the 2B7. If the phono input
jack is wired as shown, the radio will
be disconnected when the phonograph is
plugged into the amplifier.

B4250X

5 ———»
TO FILS 2.5V/44A
' er—

SUPERIOR PHONOGRAPH AMPLIFIER

@ 1 would like to build a ‘“‘super”
phonograph amplifier with good volume,
dual electronic tone controls, inverse
feedback and volume expansion and
compression.—C.A.B., Wheeling, W, Va.

A. Hereis a diagram of a good phono-
graph amplifier. The 6L6 output stage

will deliver 30 watts maximum output,
far more audio power than normally
needed in"the home. Operation at lower-
volume levels will therefore result in
practically no distortion. Electronic tone-
control is incorporated in the grid cir-.
cuits of the 6C8-G.
(Continued on page B3)

6S5C7 e . 66

!
‘,I 25K 6C8-G d
§ 'v":l: BASS
> : SO00K 50K 1500
,oo%g g 2
<:'-0K el T Y »
‘le = 7
oK 00K DPANSION
2! o CONT.
j L} 5K
Y x AAA-+AAA
600 T [ReeLe Lyt
? 10735y |~

[ EXPAND:

L 1 p
COMPRESS| 50K, |0K 50K 50K
+, +1 15H 200MA
8 z B 450\, 4
TGsov Tasov. éﬁﬁw TYX £
2Y4-G v
6C8G wm
+ + +
10044, &/ MEG I17V.AC b~ b=
2 LS 59 J
(T %ot ] [
_!' .
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SUPREME PUBLICATIONS

- Mew 1997 Radiio

DIAGRAM MANUAL

]

Amazing Bargain Offer in Diagram Manuals
ALL NEW 1947 CIRCUITS—SERVICE DATA YOU NEED TO GET AHEAD

"Be prepared to repair quickly all new 1947 sets. In

this big single volume you have clearly-printed, large
schematics, needed alignment data, replacement parts
lists, voltage values, and ‘information on stage gain,
location of trimmers, and dial stringing, for almost all
sets released between June 1, 1946, and March 1, 1947.

A worthy companion to the six previous volumes used

by over 100,000 shrewd radio servicemen. There is no
need to spend large sums for
bulky, space-wasting manuals
or to buy additional drawings
every few weeks— get this
low-priced new SUPREME
PUBLICATIONS manual and
you have service information
on all popular 1947 sets. Cov-
ers 327 models,of 52 different
manufacturers. Large size:
8%x11 in., 192 pages -} index.

Manual style bind-
ing. Price postpaid,szo_q

M o e MOST POVOLAR SIVIE DoMGRANE
— e e . gttt o

o S 27
Actus! page size is 814x11 inches

ONlY sevevesanacaas

Most Popular
Models Made by:

R.G.A.; Zenith,
Philco, Sears, Fada,
Emeraon, Belmont.
Detrola Radio. Majes-
tic, United Motors,
G.E., Westinghouse,
Arvin, Stewart-War-
ner, Admiral, Deloo,
Stromberg - Carlson,
Western Auto, Wards,
Sparton, Motorola,
Gamble, Crosley, and
many others.

e

Guarantee

All manualssoldon
10 - day trial basls.
You must be entirely
satisfled or your
money will be re-
funded.

Supreme Publications
{In busincsy 14 years)

—

Post-War Automatic

Speed up and simplify all radio set
repairs with SUPREME PUBLICA-
TIONS Manuals. Service radios
faster, better, easier, save money and
time, use these most-often-needed
diagram manuals to get ahead, earn
more per hour. At unbelievable low.
cost (only $2 for most volumes) you
are assured of having in your shop and
on the job, needed diagrams and other
essential repair data on 4 out of 5 sets
you will ever service. Every popular
radio of every make from old-timers
to new 1947 sets, is included. Clearly
printed circuits, parts lists, alignment

.data, and helpful service hints are the

facts you need to improve your serv-
icing ability. Save hours each day,
every day, let these seven volumes

Record Changers

Service expertly all new
(1945-1947) record changers.
Follow simplified factory in-
structiona to- make needed
adjustments and repairs.
Hundreds of photographs
and exploded views; thou-
sands of test hints; service
instructions for all popular
makes. Large size: 8% x 117,

Pre-WarRecordPlayers,

Changers, & Recorders.

Just what you need to re-
pair quickly thousands of
pre-War automatic record
changers, manual units,
pick - ups,
tors, recorders, and combina-
tions. Hundreds of mechani-
cal and electrical diagrams.
Instructions for adjustments
and repairs. Most popular
units of all makes.
128 large pages. 8%X

Comgled by
M. N. Beltman:
radio engineer,
teacher.
and serviceman,

furnish diagrams for 80% of all sets.
See pictures of these attractive manu-
als above. Each volume has between
192 and 240 pages, large size 814 x 11
inches. Manual style binding. Send
coupon today. Complete satisfaction
guaranteed. .

author.

NO RISK TRIAL ORDER COUPON

510

postpaid, only ...... .

|
|
|
|
|
wireless oscilla- 1
1
|
|
|
|
!

144 fact-fllled pages. S 50
At your jobber or I
™ 11 inches. Price, only
——— — —— L -

SUPREME PURLICATIONS, 8 S. Kedzle Ave., Chicago 12; ILL.’
Ship the followlng manuals: (Satisfaction guaranteed or money back)

y 5 01947 2 ' 5
See Your Radio Jobber or Send COUPON == { 51y} priced || B piewe: meom Praeie o 120
1942 AT ONLY
=N . P l)/ e . g ig‘:s $3A.go or am-encloslng $.¢....80nd posl:paid.
Supreme Iublications E: ©15e06 GO, 1 s onclosing 5......

[0 1926-1938 @ $2.50 eposit.

PUBLISHERS OF RADIO BOOKS. MANUALS. AND DIAGRAMS
-_

NAMe: .veseevesercastanaasensa taaserrresnabebtsatsabststssansss

9 South Kedzie Ave. L
RADIO-CRAFT DECEMBER,

Address ; D080 108090000000t S eIt ILPINNIgRRe0eeesasIeIsenne0ts

Chicago. 12, lllinois
1947
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DIOMEN'’S HEADQUARTERS -ii

Mi__n'im}zm order $3.00—ATl price .

subject to change—25% deposit with COD orders

| GENERAL ELECTRIC
i. 150 WATT
TRANSMITTER

Cost the Government $1800.00
Cost to you $44.501111

This is_the famous transmitter usid in U.S.
i Army béra and ground stations, during
| the war. Its design and construction have

e e s “2< been proved in scrvice, under all kinds of
conditions, all over the world. The entire frequency range is covered ‘by means of
plug-in tuning units which are included. Each tuning unit hap its own oscillator and
power amplifier coils and condenters, and antenna tuning eircuits—all designed to operate
at top efficiency within its particuldr frequency range. Transmitter and accesaories are
finished in black crackle, and the milliammeter, voluneter, and RF ammeter are mounted
on the front panel. Here are the specifications: FREQUENCY RANGE: 200 to 600 KC
apnd 1500 to 12,500 KC. (Will operate on 10 and 20 mecter band with slight modificationj,
OSCILLATOR:_ Self-excited, thermo compensated, and hand ealibrated, POWER AMPLI-
.FIER: Ncptralnzed class “‘C’* stage, using 211 tu"be, and equipped with antenna coupling
circuit which matches practically any length antenna. MODULATOR: Clasg “B"—uses
two 211 tubes. POWER SUPPLY: Supplied complete with dynemotor which furnishes
1000V at 3560 MA. Complete instructions are furnished to operate act from 110V AC.
SIZE: 2114x28x9% inches, Total shipping weight 200 Ibs., complete with all tubes, dyna-
motor power supply, five tuning units, -antenna tuning unit and the essential plugs. These
units have been removed from unused airera.t but are guaranteed to be in perfect condition,

BENDIX SCR 522—Very High Frequency Voice Tranamitter-Receiver—100 to 156 MC. Thig
job was good enough for the Joint Command to make it standard equipment {n everything
that flew, even though each set cost the Gov’t. $2600.00. Crystal Controlled and Amplitude
Modulated—HIGH TRANSMITTER OUTPUT and § Microvolt Receiver Sennitivity gave
good communication up to 180 miles at high altitudes. Receiver has ten tubes and trans-
mitter bas seven tubes, including two 832°s, Furnished complete with 17 tubes, remote
control unit, 4 crystals, 24 volt dynamotor and the special wide band VEF antenna that
wae designed for this set. These scts have been removed from wnused aireraft and are
guaranteed to be in perfect condition. We include free parts and diagrams for the con-
verslon to ‘‘continucusly-variable frequency coverage” in the receiver., The coat of this
unit i8 only $37.9§

BRAND
Used SCR 6522, less dynamotor, remote control unit and anténna—ag is—§15.95, Wide band
VHF anteanas-—$1.95, 2

BRAND NEW BC 348 COMMUNICATIONS RECEIVER

Featuring coverage from 200 to 500 Kec, and 1500 to 18,000 Ke on & direct reading dfal
with the finest vernier drive to be found on any radio at any price—high sensitivity with
a_high degree of stability—erystal filtor— BFO with pitch control—standard 6 volt tubes.
Containg a plate supply dynamotor in s compartment within the black crackle finished
cabinet, the removal of the dynamotor leaves plenty of room for the inatallation of a
110V, 25 or 60 cvcle power supply. These receivers, which mnke auny civilian communications
receiver priced under $200.00 look cheap and shabby by comparison, are only $69.95 hrand
new, Power supply kit for conversion to 110V 25 or 60 cycles, is-only $£.50 additional,

SCR-274N COMMAND SET

The greatest radio equipment value in
history ‘

- W L

—ir

cludes 3 receivers that use plug-in coils,
and consequently can be changed to any
frequencies desired without conversion.
Also included are two Tuning Control
Boxes; 1 Antenna Coupling Box; four 28V,
Dynamotors (easily converted to 110V,
operation); two 40-Watt Transmitters in-
| cluding crystals, and Preamplifier and Mod-
+f ulator. 29 tubes supplied in all. Only 2 lim-
§ ited quantity available, so get your order in
| fast. Removed from unused aircraft and in
guaranteed electrical condition. A super
value at $29.95, including crank type tun-
ing knobs for receivers.

or opens on each individual section of
voltage regulator tubes, as well ns all
cause of special price. offer, . M
Model “C”—Sloping front counter case ...........
Model “P"-—Handsome hand-rubbed portable case.
Built-in_roll chart with either of above 5.00 extra.

ceannas

NEW - 12 VOLT DYNAMOTOR for SCR 522—$12.00. 24 volt dynamotor—3$6.00.

A mountain of valuable equipment that in:

- WORLD WIDE MAIL ORDER SERVICE ! !

1948 MODEL MUTUAL CONDUCTANCE

No posaibility of good tubes reading “Bad” or bad tubes reading "Good”

' other ordinary emission testera. Attiractive panel and a case equal to any on
meter . . . Calibrated micromho scale as well as a Bad-Good scale . . .
I for all tube base types—voltages from .76 volts to 117 volts and complete
# ture tubes to be tested regardless of location of elemeuts on tube base .

IMMEDIATE DELIVERY ON
THESE SUPER-SPECIALS IN
TEST EQUIPMENT!

MODEL 431
AC-DQ_ Volt-Ohm-Mi)liammetor
Voltsa DC: 0.30/3060/1500, st 2000 ohmas:

por volt .
Voits AC: 0-15/150, st 1000 "ohmseper volt
Millampares DC: 0-150
 Ohmp: 3000/300,000

ploys sensitive 425 micreampers square
tneter, On aluminum penct.: Two jacka gro
tsed for all ranges, by means of rotary ses
loctor switch. In handsome steel case, with
8nap-on  carrying strap, cotnplete with test
leads. Shipping weight, 4 Ibs.

YOUR COST, $16.10

SIMPLEX VOLT.OHM-MILLIAMMETERS
Theso two instrumonts atc housed in bake- .
lite cases, and omploy zillnch moters. o

MODEL 37
¥olts DC: 0-3/15/30/300
Mililamperes DC: 0025
Ohms: 0-10.000
With solf-contained battery.
YOUR CO8T, $5.10
DEL 312

C
Yolts- AC and DC:  0/25/50/125/250
Milllamperes AC and DC: ¢-50
Ghms: 0-100,000

Capacity. Meter: —.05 to 15 Mrd,
This iostrument operstes from any 110V
outlol, Bhipplag welght, 2 1bs,

YOUR COST, §8.60

MULTI-RANGE AC-DC VOLT-OHM-MILLIAMMETER
WITH OUTPUT RANGES _

Volts DC: 0-5410/50/100/500/2000. 1000 ohms-per-volt
Volts AC: 0-12.5/26/126/260/1250
Milliamperes DC: 0-1/10/100
Milliamperes AC: 0-2.5/26/260
Ohms: 0-1000/200,000/2,000,000
-Qutput: —§ to +556 Decibels
Qverall Accuracy: —1%

612 INCH RECTANGULAR METER
with two-tone aluminum scole, set at a 45° angle for
casiest reading. Special-treated aluminum panel,
mounted on a wrinkle finish welded steel case,
equipped with rubber feet and collapsible handle for
portability, Complete with self-contained battery and

test lends.
Shipping weight, 8 lba. YOUR COST, $25.20

FEATHERWEIGHT MINIATURE MODELS -

Just elightly larger than a pack of clgarettes, though
they feature high accuracy, large, easily readable
scales, and rotary-ewitch range selection. Average
weight, oaly 12 oz.; shipping weight, 2 Ibs. -

. MODEL 450
Volts DG: 0-5/10/50/600/1000, at 1006 ohms.per-valt
Miliiamperes DC: 0-
Ohmst 5000/60,000/600,000
YOUR COST, $10.60

MODEL 451
Volts DC: 0-10/60/100/500/1000 .
Volts AC & Output: 0-10/60/1007600/1000
Ohma: 0-600,000. 1000 ohms-per-volt on all ranges.
Condcnser is built-in for output rangea
YOUR COST, $14.50

¥ MODEL 452
Volts DC: 0-10/60/100/600/1000 ‘
Ohma: 200/20,000/200,000/2,000,000; 10,000 Obms-per-
volt on all ranges
Hag sensitive 100 microampere meter

YOUR COST. $14.50
T T Y a1 — AL 2.7 "1 1 YER 2 D:1')

TUBE TESTER..........$49.95

a8 on dynamic conductance testers or
the market in appearance . . . Large 414"
Front panel fuse . . . Individual cockets-
switching flexibility allow all present and fu-
Indicates gas content and detécts shorts

all loctal, octal and miniature tubes, including cold cathode, magic cve and
ballast resistors. Name of the nationally known manufacturer withheld be-

05 OSSR DR e 1L X1

teersssene..$54.95

Srerressreriviespesestiateses e ae

lonz x 6" deep, Shipping weight 18 lbs. 2 Tech manuals and tubes included—$4.95,
RT-1579 concists of a three stage {cascade 65J78 and 6F6 output stage) high gain,

on the same 13%x14% chagsis,
ity component such a8 a hurky power transformer and oil condensers,

with tobes, built to Western Electric quality standards, and

out explicit instructions to the econtrary, the RT-167% will be
after the voltage regulator supply_ is cxhausted.)
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BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept.12C, BUFFALO 3, N. Y.
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SUPER SPECIALS YOU CAN’T NEGLECT
GOVT. AUDIO AMPLIFIER using 6V6's. 2 mike inputs and output at various impedance taps brought to jncks at rear panel. 9" high x 9*

Headohone Sooop—HS30 -headsets inf guarantecd perfect condition. Rubber earpieces included. $.59 per pair OR 3 PAIRS FOR $1.00.
high fidelity amplifier with 60 cycle,
which is protected by a substantial steel cover over tubes and parts. Made by Western Electric with typical qual.
this unit is obviously intended to give years of troable-free gorvice with
Do more nced-for repairs than a telephone: Disconnecting one wire each, from the specinl input and output filters, will result in os high a
fidelity amplifier as can be obtained. Your cost with tubes diagram end parts list inctuded—-514.95.

We also offer the RT-1579 with a.Raythcon Magnectic Voltage Regulator nlfeady installed beneath the cover. I
; immune to line voltage varistions besides, making it perfectly suited for the
most difficult industrial, circus, carnival, or commereial installations, offered for a_total price of on'y $19.96. our Dricc for both mnits (With.
r shirpad for $14.95 without regulater on orders for both units that are reccived

110V power supbly

Imagine an amplifier complete

Cante Address; BUFRAD
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RADIOMEN’S HEAD

BC-947A ONE KILOWATT HIGH FREQUENCY TRANSMITTER

This relay-controlied transmitter includes a 116V, 60 cycle power supply, protected by 8
magnetic circuit breakers, that nlone is worth more than the price we are asking for the
whole rig, even on today’s surplus market. On the front panel are six 3%” GE or Weston
meters, including 260 MA, 60 MA, 1000 MA, 160V AC, and 1600V DC at 1000 onms per
volt for screens and Plate. The rack-type 217x16”x86" unit contains six amplifier and
rectifier tubes aggregating over $60.00 at WAA current wholesale prices. Western Elec-
'-ﬂ]Cs,Prlt;% to the Covernment waé $15600.00. Shipping weight 500 lbs. Your cost, as is,
only $69.96.

AT LAST YOU CAN AFFORD A LABORA-
TORY STANDARD SIGNAL GENERATOR

The famous Measurements Corp. Model 78B, b Tube Laboratory
Standard Signal Generator (currently selling new, FOB Boonton,
N_J., for $310.00 net), is available in perfect condition for 26 to
60 cycles, 115 V AC operation, Untll now this is the sort of top-
flight lab equipment that discriminating buyers have only
vainly hoped would be released at a bargain price. Worth every
cent the manufacturer asks, but availnble FOB Buffalo while
our limited supply lasts for only $79.95.

Such companies ags Admiral Corp. and John Meck, Inc., have
ordered from us and repeated many times on thme 78 genera-

r8 for use in their labs and production line testi

“REMEMBER THAT A STANDARD IS ONLY AS RELIABLE
AS ITS MAKER,” and 250 mcpAcycles.

3" ""SD* RADAR P.P.l. OSCILLOSCOPE, compicte with § tubes, This unit
contains megnctle deflection yokes and a Sclsyn motor and Lias a seif-contained
powcr supply designed to run on the AC supply on LST or PT boats. The most
satlsfuctory scopo avallable for navifationat radar or DPanoramic tcleviston ap-
Plleations. Uses 807 tubo In final -Dower stnRe (hat Drovides syoke defiecting
current. Your cost $3995. 4S0'* RADAR ECHO BOXES, THE PERFECT
CALIBRATED CAVITY WAVEMETER—S14.00.
5 INCH RADAR QOSCILLDSCOPE BC-4i2. Easlly converted by a few hours
woik 1o 8 first class leb scodo or to an cxcellent home Llelevision receirer using
the instructlons In thc August 1947 RADIO NEWS. Furnished with a brand
few 5BPY tube for the television applicatlon and & brand new SBPI for “the
acope applicatlon. Spceify Your choice. Your cost ........ .85
LORAN INDICATOR OSCILLOSCOPE, complcte with 28 tubcs and a 57
cathmle ray tuhe, government instruction manual included—$39.95
2 INCH OSCILLOSCOPE EQUIPPED WITH 2AP1 TUBE ........., $9.95
5 INCH RECEIVER INDICATOR SCOPE. This unit. orlginally seld by Western FElcetrie for $£500.00 fn-
cludes a 13 twbe rocelver with 7 iF stakes: 2 tube mulilvlbrator swoep generator: 2 lube Sweep ampilfier:
video ampllfier; pedestal tmpulse and sweep menerator. snd 115 wolt, 60 cycle supply with 2 x 2 for high

Model 78-B Standard Slg-
nal Generator, Two Fre-
guency Bands between 15

voltake. Bupplicd with at loast 20 of the original 40 odd tubes, includibg a new scparately cratod scope
tube. Makes a wonderful laboratory lnilrumlnt and s huwr adapted for tclovislon than sny other
war BUTDIUS [Lom, YOUP €03t ... icee.iouionvasioeraniaesossassnnassnsssssasirassosaniansessss$369,85
GENERAL ELECTRIC RT-1248 15-TUBE
TRANSMITTER-RECEIVER

TERRIFIC POWER—(20 watts) on any two instantly sclected. c¢aslly pre-adjusted freQuencles from
435 10 500 Me. Transmitter uses 5 tubes including a Wostern Eloctric 316 A as final. Recelvcr uses 10
tubes including 055's, a8 first detector and osclllator, and 3—7H7's as IF'S, with 4 slug-tuncd 40 Me IF
(ransformess, plus a 7H7, TEG's and 7F7's. In sadition unit contalng 8 relays designcd to operate any
gort of external equipment when actuated by & received signal from s simllar sct olsewhers. Originally do-
signed for 12 volt operation. power supply is not included. es 1t te & cinch for an? amateur to connect
this unit for 110V AC, uslng sny supply cepable of 400V DC_st 135 MA. The {desl unit for usc in
owohile or ptationery service in the Cltlzen’s Redlo Telephons Band where no license s nccessary. IA-
structions and disgrams supplied for running-the BT-1248 transmlitier on elther code or vo'ce. in AM or
FM tranemlesion or recedtion, for use as a mobile publlc sddress s¥stem. ss on 80 to 110 Mc. FM broad-
cast rcceiver, 83 a Facsimile transmitter or roeviver, as an amateur Welevision transmilter or recelver, for
romoté control rciay hookups, for Gelger-Musller counter applications. It sells for only” $29.95 ot two
for $53.90. 1f desired for marine or mobile uss, tho dynamotor which will work on cither 12 or 24V DC
and supply a1l power for tho set is only £15.00 additlonal.

ARMY BC-312 COMMUNICATIONS RECEIVER

This recelver covers tho frcquency range of 1.5 MU to 18 MC In six dlroct teading bands. Tho dlal, that
ts driven with =plit Gears to Drevent hacklash, has 4500 loging dlsisions per band with approximately
GO0 dlyislons on the 20 and 40 mcter ham hands and 1000 divisions on 80 meters. Two staZes of BE befors
the converter In this et give It a very high signal to nofse ratlo and maximum sensiticity. Ouistanding
foatures of this recoiver are: BFO with plich control send receide relay, Jocks on the front pancl for
hoadphones and speaker output, and mike and koy Inputs. All tubes are standard 6 rolt types. This recelver
was tlesigned to witlutnnd rough usage In tho fleld and for oberation from vehlelss while in motion, so
it la_ruggedly constructed and contsins a dynamotor power supply~—Your coel $49.95. Conversion kit to
110 V AC 1s avallable fOF .....c.....vouveonunns 4 o Seea wiy B a0 L Y Y ry S esssussse.36.50

RT1483 7 tube amplifiers contalning 3-TFT. 1-7Y4, 3-TN7, 4 potontiomelers, numetrous Toalstors.
and bypass condonsers. filter chokes, power and sudio transformors. and six sensitive plate relays. A mili-
tary dovelopment that provided amaozing slepless control proporilonal te cerrection requir for
alicrons, tudder end olevator, In the original application. A contrel amplifier of the ordinary type would
defiect the rudder by some arbltrary amount when the ship was blown off the course to port or starboard.
The reault would eoither be thst the correction wag tnsuMclent and the plane continued off course, of the
correction would too great. starting a serles of técklngs that twwould gTeetly Increase fuel cODsumption
and elapsed time In rcaching the objective, Thle phenomcnal unit, with (ta 3 amplifiera and slx 5000 ohm
celays in bridge circuits, will sccurately control any 3 operations, related or unrelated. in minutely adjust-
able uniquely quantltstive variations In clther forward or reverse directions. §”x7~x8" black crackle aluminum
case. Brand new in origlnal carton $12.95, or used §

PE-109 32-Volt DIRECT CURRENT POWER PLANT

This power plant consists of a gasoline engine that is direct coupled
to & 2000 watt 32 volt DC generator. Th’ls unit i8 ideal for use in
locations that are not eerviced by commercial power or to run
many of the surplus items that require 24-32V DC for operation.
The price of this power plant is only $59,95. We can also supply
a converter that will supply 110v AC from the above unit or from
> any 20.32V DC source for $29.95.

SCR-284 TRANSMITTER-RECEIVER—This medium power transmit-
ter and the accompanying 7 tube very gensitive receiver are naturals
for 80 or 40 meter operation (phone or CW), on either fixed stations or
mobile applications. These units are brand new and come complete
with 17 tubes, key, microphone, 200 KC calibrating crystal and instruc-
tions and diagrams for use with up to 100 watis input to the final
stage on 40 or 80.meters for either phone or CW, using wehicle or 110
Volt power supply. YOUP €OSt vveverveeeoncrearossssocsnecnes-$39.96

SCR-610 or BC-6569 TEN METER TRANSMITTER-RECEIVER. Voice only FM, 27 to 88.9
MC, crystal controlled, 2 watts output, 6, 12, or 24 volt DC input. The ideal battery pow-
ered portable. ..... ..................4..-..84995

filter *

SERVICEMEN

Check This Column for Lowest Prices on Quality Parts
TUBES; all types In stock, 80% off on all tubes if ordered in
lata of 10 or more.

REBISTOR KITS—100 sssorted 2 watt resistors—onl
TRANSFORMERS—AI} typea "in stock. AUTO-TRAN

ERS; me up 1109 to 220v. or steps down 280v to 110v—$1.9
FIL. TRANS.: 63 20 Amps.—$1.985 Untrersal Output ‘Irunl.
8 Watt—8%e; 18 —$1.29; 30 Wout—$1.69. AUDIO TRANS-
FORMERS: Grm s1—7gc. s. Plate to T.P.
Grids—73¢; Hosary Duty Class AB B, P.P. linputs—$1.49;
Midget Output for AC-DC cll—GQc. MIKE TRANSFORMER
for T-17 Shure microphone, similar to UTC ouneer type—3$2.00.
8tancor 8B or DB mike to line or grid—$1.9:

POWER TRANSFORMERS—Half-shell wm 110V. 60 c7,
Contertapped HV winding. SpecHy oither 2.5 or 6.8V fila-
mett when ordering.

For 4-6 tube sets—a50V, 40MA. 57 & 2.5 or 83\'......$l 49
For 5-6 tube sets—630V. 6.3V...... 1.73
For 6-7 tube sc! v,
For T -8 tube acts—T700V.

)
Tor 9 -15 tube sels—BOOYV, 150MA. 5V & v
CONDENSERS—PAPER TUBULAR 600 WV—
ul, 05—%¢c; .1—I0c: .Z5=23c. .G ELEC
LYTIuS Bmfd 200v—20c 10mtd 35\—20c .,mnru 1509—23c:
20/20mfd 150v—35¢: 80/20 150v—46c: GOmld 150v—43c; Bmfd
475v—34¢; 16mrd 550v—65¢: OIL CONGENSERS: dmfd 600v—
4% 2mfd 600v—29%; 3X.lmfd 600v—29¢
FILTER CHOKES: 200, 300. 400. 500 otm 1light duty—S9¢:
200 o1 300 ohm heavy duty—80c: 250 ma 35 ohm, mede for
U.8. Navy, fully shielded—$%1.85: 75 ohm 125 ma=-25¢ or &5 for
$4 fetssner type** tapped filter choles—25¢: B omp. iron
corc A filler—25c: oke-condanser combinatlon. jdeal to re-
Place sny size gpeaker fleld- when Installing PM aDcakers—73¢.
110 V. CIRCUIT BREAKERS of Magnetic type: Folloving
?‘urgrsent I;allnla in Btock: 1.25. 8. 4, 3 Amns. Flease specliy.
.95 each.
Seren Assorted LR Tumrormeru—-ﬂb&. Five Asatd. Oscll-
lator Coils—60c.
SPEAKERS-PM dynamic type- d'—«SI.SS 5% $1.55; 6*—$1.95;
8*—53.95: 16"—$5.95: 12*—$7.50.
SELENIUM RECTIFIERS—Dry disc type 1%”" by 1°, 1.2
Amp. mazimum. suitablo for converting DC relays to AC. for
supplying fHament source in portublc radios. cenverilog DC
nlmeu to AC applications, and also may be ussd in low current
clargerg=-- .
METER RECTIFIERS—Full wace, may be used for-replace-

ment. or In constructlon of all types of test equipment—3$1.25
Halt Wavo—90rc.

MICROPHONES—AIl natlonelly Rnown
brends, Bullet  ¢rystal—85.45:. Bullot
Dynamic—87.45; Mlike Je.—60¢; Heandy

Mlke—90¢; Lapel Mlke—83¢; SHURE
3947 MIKES, with push to talk switch—

€. -

20 ASST'D COIL FORMS. lincluding 11
ceramic, 3 puli’nl}'mno and 6 fOber, all
uscful slres—!

VARIABLE GBNDENSERS‘ 350 MMFD,
6 gang—$1.85; 4 gang—3$1.48; 3 gana—
83¢; 2 gank—79¢: 7.5 to 20 MMFD. 1750v
spacing, oxtra long ghafl Hammarlund—
69¢: minlatura variables, 25 MMFD—39¢;
' 50 MMFD—49c: 175 MMFD—SQ:. 100

MMFD-—6%¢; 140 MMED—
;‘RANSMIT’TING RF CHOKES, 4 PIE, 350 Ma. ——-25e or 5 for

1.00

INTERRUPTION FREQUENCY €O!LS for supererégen-
crative recelvers or tho tremendousiy popular ¥M adapters for
standard broadeast scis. Iron core with s rosonant frequency of
50 KC—39¢; Air Core, 100 KC— 20¢.

30 MC I(F TRANSFORMERS double #lug tuned—25¢ VIDEO
AMPLIFIER PLAT COILS—Slug  tuncd—26c. REMOTE
CONTROL UNIT: Alumtn.um case 4x3x2” contalniog 2 po--
tentiometors, triplo nole swlwh 4 knobs, Fear modumlsm. coun -
tar and phone lack

MODULATIDN TRANSFORMERS—ID watt.
30 watlt, open-type, $1.95; 40 writ, cast aluminum cass. $2.85;
Class faput u-mrorm.cu. cast alwninum cuse. $0.85%
Transeoiver audlo tronsformor. 65¢; Transcoiver modulation
transformers. 65¢.

PUBLIC ADDRESS AMPLIFIERS—25 watts peak output
This unit has gcbarato input etreufts for microphone snd phono.
The galn of the mlicrophone circult is 122db. The Dhono etr-
cult has a galn of 82db. The frequency rcspones 18 flat-from 50
to 12,000 cycles. A $G5 value for only $32

Miniature pller set contalns one of c¢ach of the following:
Neodle noso, 0aL nose. perrot noso. standard nposs, All con-
tained In a learhorette case. Your cosl 88, -

ATR battery eliminator—Handy for geryicin® car radios or any
other pufposo reduiring @ or 12v at 14 amps. Net nrice—S$36.
SOCKET WRENCH SET consisting of 5 sockets renging in
size from 5/16 to %~ and s h-ndle—789c.

AUTOMATIC WIRE STRIPPERS wlll strip up to 1000 wires
per hour, s handy toodl for sny servlce job—$3.52. Six Foot
Asbestos Insulated Fiat iron Cord, ons end has 8 male plug,
the other end has & stsndard flet {ron socket. Your prlce—70¢
each or 10 for $5,

LINE FILTERS—(10V—each unit contains two 2 mid. o1l filled
condensers 8nd a 15 amp. {ron core chokd. This fiter has in-
oumerable uses such as ofl burmer lino Alter. ete. A ten dollar

valus for 98c.
phono motor and turntablo—$5.

mev.nl case.980;

FLUORESCENT L

IGHT BALLASTS. Bingl 30 .
$1.68: Dunl 40 walt High Power lu*wt-*ﬂeﬁ or 40 st 4
HgADPHONES—Hlxhest quality Signal Corps headsets with
127 cord snd plug $1.25. 6° rubber coversd patch-cords with
phone plug and socket—-45e.

BC-221 FREQUENCY
METERS with calibrating
Crystal and calibration
charts. A precision frequency
standard that is useful for
innumerable applications for
laboratory technician, service
man, amateur, and experi-
menter at the give away
price of only $39.95.

ee St., Dept 12C. BUFFA

O RADIO SUPPLY, 219-221 Ge
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Low-Cost Knight ‘‘Ranger’
5-Tube Kit Complete with Cab-

inet, Loop Antenna and Tubes

It's here! The first ultra-modern 5-Tube
AC-DC Superhet kit at so low a price!
Here’s what you get—full broadcast
band coverage (550-1600 Kc.); built-in
loop antenna; latest 5° PM dynamic
apeaker; handsome walnut plastic
cabinet. Unbelievably easy to build; no
special tools required. Sockets are
riveted in place on chassis base; just
assemble, wire and slip into cabinet.
Qutstanding for power and tone quality.
Highest grade components only. Com-

RADIO BUILDERS and

EXPERIMENTERS!

ALLIED
is Your Headquarters

for Radio Kits!

ALLIED and the Radio Builder

The typical ALLiep-Knight Kita presented
here are the result of over 20 years of experi-
ence in engineering efficient, easily-assembled

kits. Every kit is proved for circuit design,
good mechanical layout, and high quality
components. KNIGHT Kits are easiest to
assemble: completa instructions include both

pictorial and schematic diagrams; panels
erce drilled, screenprinted and calibrated;

chassis is formed and all holes are punched *
for you—no holes to drill; every last part

required is included. When you buy a

KNIGHT Kit, you get top design, top
quality and top value.

plete with all parts, tubes and. full

instructéions. Nothing like it at the
ice! Shpg. wt. 10 lbs. !

ﬁ:‘. 83-275. Complete, only., .. -51495

D . S G G — . D D SIS S S e e S e e

High-Fidelity Kits for Radio Reception or Record Playing

TRP BROADCASY TUNER. An caay-to-build high-fidelity TRF
Tuner Kit. Features broad band reception for higher fidelity
than obtainable in standard superhet circuits. Linear diode
detection for quality demodulation; separate diode AVC
for constant signal. Cathode follower output circuit. *Magic
Eye” tuning. Vernier dial, 0-100, 5-1 ratio. Built-in power
eupply. Complete with all quality parts, including 5 tubes
plus rectifier, punched chassis (10 x 634 x 3”) and panel,
matched coils and detailed 4-page instruction booklet. For
110-125 volt, 60 tycles AC. $

83-221. NET, only. . ccvvcuncannnrannnane 24-25

‘10-WATT H1-PI AMPLIFIER, One of the finest high-ﬁdelity.‘
audio amplifiers ever designed for home construction—a
perfect companion for tuner above, or for use with crystal
phono pickup. Inverse feedback for wide response + 1.5 db
from 20 to 10,000 cps. Minimum distortion. High imped.
ance input; volume and tone controls; large output trans-
former matches any 6-8 ohm PM speaker. Complete with
all quality parts, including 4 tubes plus rectifier, punched
chassis (10 x 64 x 3%), and detailed 4-page instruction
booklet with large, clear achematic and pictorial szl 75
diagrams. 83-222. NET, onl¥ecvence 0onennne .

POPULAR 2-METER TRANSCEIVER. It’s easy to build this powerful,
compact 2-meter trapsceiver. Fine engineering brings unusually
high output efficiency. Supplies current for single button carbon
mike. Qutput transformer for any PM speaker or headphones.
Requires 250 v. at 75 ma., and 6.3 v. at .65 amp. for power. Kit
complete with all parts: punched and formed cadmium plated
chassis, 5 x 9 x 2°, clearly marked 6 x 9* steel front panel with black
crackle finish, tubes, wire, solder, ete. Includes easy-to-follow
instructions. Requires Amateur license to transmit. Kit complets,
less mike, speaker and power supply. s

83-220. NET, 0nlY e vavsaanansnsenneesesenenss 518623

For Additional KNIGHT Kits, see ALLIED'S 164 Page FREE Catalog!

ALLIED [ ik oo o oo 3
RADIO

833 W. Juckson Blvd., Chicago 7, Iit.

0 Send Kit No. 83-276

0O Send Kit No. 83-221
D Send Kit No, 83-222
0O Send Kit No. 83-220
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" TECHNOTES

.o« 2608 SUBSTITUTION

When 25D8’s are not available, make
an adapter for mounting a 12BA6 and
a 12AT6 in the base of the 28D8. Con-
nect the filaments in series and wire
the other terminals to the pins of the
old tube. Shield the external grid lead
to prevent oscillations.

A. W. PowrLy,
N Rolfe, lowa

++ .. MOTOROLA 85XII AND SBEXIIA

Intermittent reception in these models
sometimes can be traced to a rivet on
‘the speaker frame. This rivet is in-
sulated and used as a terminal for one
of the voice coil leads—the other is in-
tentionally grounded to the {rame.
When the insulated rivet develops a
short to the frame, it short-circuits the
voice coil. A simple remedy is to remove
the voice coil lead from the rivet and
connect ‘it to an insulited mounting lug
that has been soldered to the defective
rivet.

C. T. MARTOWICZ,
New York, N. Y.

Now... THE KEY to

SUCCESSFUL
TELEVISION

SERVICING!

Compilation of confidential Television
Notes and Information, the product of
experience with 10,000 television receiv-
ers, availabler now for the first time!

TRANSVISION'S “SERVICE NOTES" is
the most veluable compilation of in-
structions and data on Magnetic and
Electrostatic Television Receivers.
Though compiled in course of servicing
Transvision kits, the information is appli-
cable to any type of television receiver.

“SERVICE NOTES" is complote with
photographs and diagrams. The informa-
tion is worth & small forfune. The cost
. only $2.95.

See your local distributor, or write to

| 11!‘“‘ U610

New Rochelle, N. Y.

is low . .

385 North Ave.

8-PAGE FOLDER...
"SOLDERING (scsy os A-B-C)°

FOR EVERY HOBSYIST. CRAFTSMAN. AND
HANDY MAN AROUND THE HOME, Simple
illustrations explain how to tin
bind ond solder wire splices,
. No obligat fwrs send us
your name ond oddress foday. We'll mail
your soldering folder withowt charge.

UNGAR Electric Fools. Inc.

#. O 80X, 2255.a. TERMINAL ANNEX
LOS ANGELES 34. CALIF.
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TRANSMITTER TUNING UNIT BC-375 IFE
proximately 65 MMFD cond., coils .
RE chokes, dials. assorted mica con- 3] 95 TRANSMITTER
densers, 2500 WVDC. Over $50.00 parts! AND RECEIVER
. $Q95
Brond New Automatic Direction Finder D DYtNtADMOTotR UNltT olPtE-l 01-C 9
uo output Dynamotor, input voltage
RADIO COMPASS 12 to 24\?' output voltage 00V. at 135 5295 Successfully used as a television re-
SCR-269F Complete with ma, BOOV at 20 mia, and 9V. at 1.1 amp. celve]:rﬁ 30 MC IE; ghannel zfmd video
Component Parts $75% e B s o bower mstommietl
Less Power Supply | BC-AR230 Transmitter
This equipment comes complete with Including 4 tubes and Rf Amps.
17 - tube superheterodyne receiver | meter. BC223AX TRANSMITTER
which is tunable from 200-1750 KC in BC-AL229 Receiver | Complete with tubesand
three bands. A complete instruction Including 6 tubes. U tuning unit covering 80 $1950
book for operation and maintenance cluding 6 tubes. Used in meter Ham band, in-
accompanies this equipment. aircraft. cluding frequencies
BOTH charts. less xtals.
CoBcl ???gt RbeECEIVER g"'l': e GEN. ELECTRIC BK22K RELAY
mplete with tubes 50 N
used in good condxtnon 529 METER It
Azimoth Overload Relay POWER TRANS. $395 @
Control $795 $195 110 . TVORPTES
- l o l Secyl‘ qsvo atc{S s295 U sed i
49« Y17 0 Amps, Sec. 2: 2%V at IY"PG DO41, conjunctio:
Patter and Brum- 175 Amps. Ideal for PGl Wl with SCR269F
CARBON 2x2 and 826 tubes. meter scale ! .
Dial cali- field, Relay 1, 5000 | =0 eladl graduation changeover con-
brated. 360 MICRO- ohms, coil current - | ZSTTREVCALY, Se0C DC. tains 29V, ste re-
face. PHONE | 1OMA. RelayNo.2 |size & x 37 x DA™ | yioVang lay, § deck,
Pt A y, AC cojl. sition switch. ZV
o - 89<. | sPDT IF TRANS.| °10MADC. D.PS.
i izi indi Lik . - 3
rationalizing indicator. e new Vanable Resistor 95‘_‘ 3AgIAAhB‘fE POWER
With tubes and xtals, | 2500 ohm. 4 TRANSFORMER
used, in good condi-| 100 W,
BC-654 tion. The frequency ’ Mounted in aluminum CONDENSER $‘|95
Transmitter f2n2e of both transmitter and receiver {FILAMENT[shield can 1500 K $'|95 110V, 60 cy
is continuous from 37b00 to SBOObK(l?d a}i TRANS Wi(tih air tn‘mxin:zir. im- i : Ser:.t 300V fea
H stages gang tuned by anti-backlash | FORMERS [ Pedance coupled type. side of center o
& Receiver 077 scar dial mechanisms. ... .512.50 125MA. 63V _at 21
Toggle A gmpe, VST A RaE
-V, 60-cy. i 5 - n; approx.t dermetically sealed.
PYRANOL DYNAMOTOR 110 ‘g,,. 0-cy ~P" Sec $‘|49 SW“Ch 5 %v[ ]5[ P . per size 67 x 3% x 41",
CAPACITATOR| DA-3A Shelled case. 39 gﬁ:%nu‘;f"; Iul'_\-
50 110-V, 60 cy. Sec.: 2.5V DPD.T. )
— L L 1 at 5.25 amps. s94s|  Amps.in 1750 jPadders| POWER TRANS.
2 10.5 AMPS Shelled case. b'l_ack drive. Primary 110V, s]95
Output, FM Radi d Bakelite case. cy. Sec.
00 VDE, S 30MC IF Condensers | 100V <ach side &
General 260 AMPS Transmitter - center at 80MA. 6.3V
Electric. 150 V.D.C.. BC-620-A TRANSFOR | Cap. Working Your| at 12 Amps, 5V at 3
1 MFD. 010 AMPS -620-A, MER MFD Volt  Cost| Amps Hermetically
500VDC. | 45V.DC. 20 MC - 27.9 MC 29° 11 100l g | sealed size 6 x 34"
b = x 3"
4 x 41" x 3%, Ship‘;?gg%vt. 3995 Slugged Tune. 2 600 oil 49c
25 Lbs. ThlshXta113 corlx:rolledd E;‘M Sciuirral IS:'ock:;segor acp:r%? tlul;es. ot el }3
set has tubes an as - 50 owaer 1ron slug............. .
Butterfly Condensers Srial Xial controlled chan- Cage 7 Jacks, PL55, PL88................. 15
QOscillator assembly 76 to _ - nels. It also contains built- Blower Asst. mica condensers............. 195
300 MC with acorn tube 3195 in Fil. and Plate Meter. 27 outlet, 110 AC, 60cy 3. lbs asst. hardware............ .~ 1.00
socket mounted Tubes used: (4) 1LN5, (1) Silent Ball Bearing |Ein straightener for min. tubes.... .49
on condenser. 1LC6, (1) 1LH4, (2) 1291, Motor, with mournting Ear phones, 2000 ohms, used....... .95
Type B, frequency range (4) 1299, (1) 1294, bracket. Johnson sockets, No. 210 25 W v~ .39
300 to 1000 " Ideal for communication
megacycles. , 95 betwlejegd' 'I_'rucks.d Boadt_s. SC(JOORONA BALLS TUBES
antenna cen- slqs ifgn Isaess mofvoe(; s%(g;)l;'- . L = Dozen]_O‘ EGCh %1;;31505'_23 Sg?,‘,‘ 1:23
L R Wt..38 lbs. Complete with High-Speed Photo 955 65 9006 59
Oscillator $195 carrying case and dia- 9002 .89 50B5 .89
105-330 MC. 1 grams. Flash Tube RKE 95 VTzTa
General Electric 25 MFD Photoflash, pyramol capacitator, 10,000 Flashes g";'n }'gg gi‘:{ 1’3?
Z2000) \WIDCETINES o Sl e EC ISP R g e Y. . N e 12,000,000 Jumens light |3gp7 235 3pl 1.55
SPST relay 24V, 528 ohm. coil contact ratmgs amp. - output Sto?s all action. Jg1p7 395 6&J5 .49
Packed 2 10 8 CATTON. ..o evvureneinoseenvmunntieisaeionas : Tgnition €m included on[6N7 89 S5BPL 3.95
Coaxial solid copper tubing, 30 foot. ... .....c.coovelvesne 1755 0 adbBag 295 back of bul 6H6 .59
30-20 MFD Solar condenser; 150 V. tubular.,............ ........ 4 10,000 ﬂashes. r.
Assorted tubular oil-filled condensers, up to 5.MFD, 15 for 1 Diagrams gﬁ‘ g\?v% 65N7 -59
3 1bs. assorted hardWare. . .. ...oocueercennierninreenieeieeiionanss i furnished. &= A7, 1G5. y.C
Westinghouse oil IMFD 6000V, WVDC. ... ....coiviiiiieininnens 795 | 1% 1 MEG. $Q95 F A 4
144 MC radar osc., uses 15E with variable coupling. complete 8 EH
Aless tttébﬁs TS L B S T Rl R el g 395
ssorted high frequency chokes, 25 for........... ... ........... 1.00 [}
Thordansen 300 MA Fower transformer, 110 or 220V, 60 cy, input, WR'TE FOR FREE BU“.ETIN
;gg(/mc}a{rog 20&)/?/.[/#. Olstellpped at 400/400 extra bias winding
ct a DB e+ = 5585 85,0008 Sb0 lme o g sl n e s 4.95
A%rted resistors %2 watt fully insulated in popular chmages, ; H e rs e Ra | lo Co °
........................................................... 49
Thordorsen T48003, 2H-TH 550 MA swing.choke, size 4%x5%x5
‘ﬂ\sc;ua::;l black cragkle case.15.1bs. ... g ........... ‘.E. %%x % 3.95 5249 GRAND RIVER 4 DETROIT 8, MICH.
ssorted mica condensers, per 100.. ., ... ...cooiiiiiii i, 1.95
}’ga%r s:ti:l’(ﬁts 4, i 6. }“and 8Nprong pﬁr T i o 2.85 2bne’ RERSCH FHGUMPOR G IS PR
ta speaker Alinco No. 5 with 6F6 output tnansformer 6.95 | All Orders . . Michigan Custome
Assorted knebs, push on wooed and plastic.........vc.eiiieeenns 1.95 | f.0.B. Detroit- Minimum order $2-oo Add 3% S:I‘es Tq;‘
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5 Sensationally. New.

(T

AUt

-12” TELEVISION KIT

STANDARD MODEL
~—Pleture  sige 75
square inches. 22 tubes
and 12 inch pleture
tube. High fidelity
FM sound reproduc-
tion. Advanced teiee
vision circult pro-
vides exceptionally
clear pletures.
DELUXE MODEL—
with Superb Buiit-in
FM Radio.
12* Standard Tclevislon Kit...eiervcrreross $289.50°
12 DeLuxe Televislon—FM Radlo Kit.....
T% Telovision Kit' .....ccieeiiiienrenannrss
{*Complete ‘with tubes, less cabinet)
Cabinet for 12° Televialon Neceiver.........
REPUBLIC 7° TELEVISION KIT
LESS CABINET $165.00
Complete Lins of Televislon Components
DEALERS' PRICES ON.REQUEST

44.95

NEW!
PREMIER
- Model §70
~ MICROMASTER
»-Band Spresd Dial
-~ SIGNAL

GENERATOR

.For testing
aligoing
CAST, 8H
WAVE
TELEVISION :
*CEIVERS. Exclusive
Band  Boread Dial
geared 1o the lunlng
condenser and main dial. giving a total scale length
.of apProximately G0 inches. Three-color dial directly
‘calibrated in Kilocycles and Megacyeles. Range: 75
KC—I50MC. Size: 12%47x12"x5%".
$5415

COMPLETE WITH TUBES

AND CO.AXIAL CABLE.
ELECTRIC MOTOR KIT and BOOK
Complets, everything prwlded, tncluding - two
batterles, quatity construction,
precision parts,

packaged L ...iieviaiiiiaiin..
Quantity Prices on Request

TlPPED OSCILLATOR COILS for 12SA7- 99
6SA i5¢ each. 10 for *

AL 8 A TRIMMERS.
50 mmt. AIR TRIMMERS.. } 10 tor: 69¢

Bargain! Guaranteed!
100 Assorted Bypass Condensers 600V

val .00.
sedial 6.95

SUPERIOR Model 670
Super-Meter

Combinatlon VoIt - Ohm.
Militammeter olus Capacity
Reactance  Inductance  and
Decibel Measurements,

Complete with test leads

and su.mru«r $ 2 8‘ 40

Full line of Weston-R.C.P.-Supreme
Superior-RM.S.-Test Equipment

Write Dept. RC-12. 20% Deposit with order required
Please add suMeient Dostape. Excess will be required.

Varcety ELECTRIC CO., inc.
601 Broad St., Newark 2, N. J.

b
--------------.-----

MAKING MAGNETIC PICKUPS

By EDWIN: COOPER

MY experiments with magnetic pick-
ups for steel-stringed. musical in-
struments have led to development of 3
models that work well. All models.can
be constructed cheaply and simply. Each
uses Alnice magnets that may be ob-
tained from discarded" PM speakers, a
coil of fine wire, and some scrap metal.
Aluminum or brass will do,

The first model, shown in the photo-
graph, consists of a magnet about 5§
inch square and 1% inch long, a non-
magnetic metal bracket, a 2%- x 3-inch

- sheet of 4-inch plastic, a 2-inch piece
of Y%-inch steel rod, and a field coil.

from a small speaker. The coil used
in- this model is 3% inch thick, 1%
inch outside, % inch ‘inside diameter,
2,600 ohms, d.c. resistance. (Fig. 1).

_ Cut a hole in the center of the plastic

 plate so that it will make. a snug fit

around one end of the: magnet. Insert
the magnet in the hole so it projects
about 1/18 inch through the plate.
Place the field coil over the magnet and
bend a U-shaped bracket from brass or
aluminum so the magnet and coil can
be fastened firmly to the plastic plate.
Lay the steel rod across the top of the

- magnet and drill 'a small hole through

each end. Tap the holes, drill corre-
sponding holes in the plastic and brack-
et, and assemble the unit with brass
screws. ‘Connect the leads from the coil
to the input jack of the amplifier:
For the second model (Fig. 2), 2
identical magnets from small speakers
are used. The end plates are cut from

MAGNE‘IS eRAss SCREW PLATE

Fig. 2—Two magnets are used in this device.

nonmagnetic metal. These are long
enough to extend about 1% inch on each
side of the instrument strings and wide
enough to form sides for the coil that
is to be wound around the magnets—
% inch wider than the cross section of
the magnets should be about right. Drill
a hole in the center of each plate and
tap one for a small screw. Locate the
magnets as shown with lke poles
against the same plate. Hold the mag-
nets in position with a brass screw
through the holes in the plates.

To check the polarity of the magnets,
place them end-to-end so that they do
not attract and mark these ends. Place
them against the same plate.

Wrap each magnet with 3 or 4 layers
of Scotch tape. Wind a.single coil of

RADIO-CRAFT

N o " - E_ v
P .

o . et o o et A s A VLU ALY SO AR PRI

Fig. |—A very simpls and easily-made pickup.

very fine “enamel-covered wire on the
féorm made by the magnets and end
plates. The c¢oil should have a resistance
of 2,000 ohms or more.

The third model (Fig. 3), works
well but is slightly larger than the
others. In this model, magnetic metal
plates are used. Two magnets are
mounted on the same end of the plates
with like poles against the same plate.

°T -
LEADS TO AMP METAL PLATES
Fig. 3—Pletes can be shorter when required.

A coil of many turns of fine wire is
wound on the opposite end. of one of
the plates, as shown.

The pickups are mounted on the in-
strument just in front of the bridge.
The first model has the rod at. right
angles to the strings, and the others
have -the planes of the coils at. right
angles to the strings.

(The impedance of the pickup coils
depends on a number of variables. If
the unit does not work well in the high-
impedance input circuit of an amplifier,
try using a multimatch input trans-
former and adjust for best performance.

—Editor)

SPEAKER SHIMS

Good speaker shims, particularly for
small speakers, can be made from re-
jected negatives from roll film. The ma-
terial is 0.005 inch thick and of uniform
stiffness. Negatives can be cut to fit ex-
actly around the pole piece. Be careful
not to get any service solvent on the
shims.

TrOoMAS E. RUMNEY,
Toronto, Canada

for . DECEMBER, - Y1947
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Dbe New WModel 257

P Ecmummmzm

~ ' THE MOST COMPLETE MULTI-RANGE,
MULTI-SERVICE UNIT EVER DESIGNED!!

n's A HIGH rnmumcv A.C.
/ - VACUUM TUBE VOLTMETER

A trve -A.C-VI.V.M. employing a. 1-A3
Diode which together with o resisionce-
- capacity network is built ‘inte a-specially
* designed Polynyrenn ngh anu,ncy Proba).

T'S A D.C. VACUUM TIJBE VOI.TMEI'ER

u«.' (A' 1R} megohms mpul ulislamo) oy

| IT’S A CAPACITY an

ir's A mcmncs METER

s ;A@_-INDUC]ANQE METER

S IT'S A 1000 OHMS PER VOLT.V.0.M.
TS ADECIBEL METER 12 5000 wuin, A<, votose 1ar s005 smms gor

. Ve 2] . volt) up fo- 3000 Volts, D.C. current up to .15 o :
43 L0 - omperes, Resistance up to 1000 megohms. o
g Lt i 5 - g
\\ 1. #3 o5 N e & g

=

e —

Sixty, yes Sixty separate ranges are provided by this most versatile unit ever designed.

Specifications
AC. V.T.V.M. VOLTS: (Input resistance— D.C. CURRENT:
10 megohms shunted by 8 micromicro- 0 to 3/15/30775/160/300/750 Ma. diea  IRdinl S0c oy

housed in a beautiful

farads Freq Range—50 cycles to 6500 0 to 3/15 Amperes, hendatbled ol ottt

RESISTANCE: complete with test leads,

0 28'5715758/75/150/300 Vs, 0 to 1,000/10,000/100,000 Ohms P.T.V M. probes and in.

D.C. V.T.Y.M. VOLTS: (At 11 Megohms In- 0 to 1/10/1,000 Megohms. structions. Size: 614" x
put Resistance) CAPACITY: (In MFD) 103" x 14”.

0 to 3/15/30/75/156/300/750/1600/3000 .0006—2 .06—20 .5-~200.

Volts. REACTANCE:
D.C. YOLTS: (At 1,000 Ohms Per Volt) 10 to 5M (Ohms) 100—50M (Ohms). 50
0" to 3/15/30/75/160/300/T50/1500/3000 _ .01—5 (Megohms).
Volts. INDUCTANCE: (In Henries) et
Net

A5 v()['Tghsmot/ l’og%c%ﬁﬁ 12371‘{;3%/)3000 Dl:zocalslzvsllfs M0 B i
0 to 8/15/80/75/ 7 :
Voris, 318/ —10 to +18 1@ to +38 430 te -58.

AVAILABLE FOR IMMEDIATE SHIPMENT FROM STOCK — 209, DEPOSIT REQUIRED ON ALL C.0.D. ORDERS

l TRIB“TI"G oo DEPT. RC 12, 229 FULTON ST.,
MOSS ELECTRONIC DIS i Phaie 7.
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SENSATIONAL
SURPLUS' SALE

NAYY COMPARTMENT
SPEAKER AMPLIFIER UNIT,
With Heavy Duty Spesker
{32 oz.}. Speaker alone worth
$25.00.

Warls from
110 V. AC DC
used, butin
operating
condition,
‘Uses 35-25
roctifier and 2 35L&% in P.P. audic input
006 wotts, 400 ohm imp. 5 ¢honnels selec-

tion input, Volume, control with .
tubes in grey cese l4x 14x 7/, $9'95

FREQUENCY METER

: $3.49

Vatue $25.00

! L ]
Directly colibrated on large vernier dial
from 80 to 300 meg. Ako includes Auto-
maiic switching arrangement. Besuftiful
black metsl case. Instructions included.

MALLORY LINE NOISE FILTER

19.5

Value $10.00

Rating 110-220 V. [AC-DC). $10.00 Value.

1000 f, $3.50
A WIRE BUY 20055
No. 18-7. Strand Black Plastic 3™ O.D

Indoor or Outdoor Wiring, 15,000 $t. (3270
value) for $33.00.

CABINETS

CLOSE-OUT

$ -43
- eoch

12 or more $1.25 each

Radic or amplifier cabinets never again
offered at these prices. All sturdfly oon-
| structed. Stock up Now. :

SEND POST CARD FOR
LATEST BULLETIN

MANUEL KLEIN

74 CORTLANDT ST.
NEW YORK 6, N. Y.

WORLD WIDE STATION-LIST
(Continued from page 38)

o

e ————— - —

9.570 KWIX  SAN FRANCISCO, CALIF.; Alaskan
3 beam, 0115 to 0845

9.580 GSC LONDON, ENGLAND: 1100 to _1315;
1330 to 1416; 1430 to 1830; 1615 to
2300; 2346 to 0030

8580 VLG MEZI’.Q%OURNE. AUSTRALIA; 1100 to

9.590 VOD5 DELHI, INDIA: 0900 to 1280

2.590 PCJ HUIZEN, NETHERLANDS: 1400 to
25002, 1745 to 18157 2000 to 3200

9.600 XEYU MEXICO CITY, MEXICO

2.600 GRY LONDON, ENGLAND: 1800 to 2230;
2300 to 0030; 1230 to 1600

9910 ZRL CAPETOWN, SOUTH AFRICAS 0300
to 0700: 0800 ta 1030

8.610 2yca RIO DE JANEIRO, BRAZIL:. 1500 to
2200

9.610 vLcg SHEPPARTON, AUSTRALIA:; 0830 oo
1200

2610 TiP@ saglsmsz. COSTA RICA; 0700 to
2330

8.620 XGNG KALGAN, CHINA; 0400 to 0815

8:620 CXAG mm:]gsvmzo. URUGUAY; 1630 to
21 i

9620 &WoO LONDON, ENGLAND; 0045 to 0130;
0200 to 0300; 0600 to 0630; 0700 to
0900; 1045 to 1400; 1700 to 2030

9.630 CKLO MONTREAL. CANADA: 1600 10 1800

9.640 GVZ LONDON. ENGLAND: 1500 to 1730;
1800 to 22305 0100 to 0500

8.650 XQ0Y CHUNGKING, CHINA: 0630 to 1030

9850 KRHO HONOLULU, HAWALI; 0400 to 1100
8.650 MOSCOW, U.S.S.R.: 1100 to 1220;

2200 to 2230

9.850 WCDA NEW YORK CITY; Carlbbean beam,
1715 to 1745

9650 KNBA 0{XON, CALIFORNIA; Mawsalian-
Australian boam, 0245 (o 0345

9.650 KCBA DELANO, CALIFOANIA; Hawaltan-
Australian beam, 0400 (o 1000

8.650 KCBN DELANO,

CALIFORNIA} Bouth

Amorican beam, 2000 to 2200

9.670 WRCA NEW YORX CITY: Bratltan beéam,
1900 to 2100; Bouth Amertean bestn,
2H15 to 2215

8670 VUD4 DELH|. tNDIA; 0125 to 0180; 0200
tor 0400 0730 fo 07453 0800 to 08303
0845 to 1230; 2040 to 2245

9.670 WNEX NEW YORK CITY; Brazilisn beam,
1800 to 18003 2000 to 2200

9.680 HV) VATICAN CITY: 1200 10 1330

9.680 XEQQ MOEO):ICO CIFY, MEXICO; 0700 to,

5

8.680 VLB2 8}=EPIF;A°RTON. AUSTRALIA: 0900
o

9.680 EQC TEHERAN, {RAN: 1200 to 1430

0.680 LRAJ BUENOS AIRES. ARGENTINA; 1800

to 1630

6700 WLWRS CINCINNATI, OHI0; South Ameri-

3 can beam, 1900 to 2400

8.700 KCBF DELANO, CALIFORNIA; Japanoso-
Chinese beam. 0400 to 0900

9700 FORY DE FRANCE. MARTINIQUE:
0000 to 1245; 1600 to 10190; 1736 to
2030

8.710 MOSCOW, U.S.8.R.: 2800 to 0730

8720 PRL? RID DE JANEIRO, BRAZIL; 0430 to
J 0600; 1415 to 1445; 1500 to 2100

9.730 XGOA CHUNGQKING, CHINA: 0900 to 1030

9730 CSW? LISBON, PORTYUGAL: 1500 to 2000

9.740 OTC LEOPOLDVILLE, BELQIAN CON-
GO3 1300 to 2015

5.750 KCBA DELANO, CALIFORNIA: Philippine
beem, 0400 to.0000.

8.820 VIENNA, AUSTRIA; 2345- to 2030

9.820 GRH LONDON, ENGLAND; 1216 to 1600;
1700 to 2300

9,830 COBL HAVANA, CUBA: 0715 (o 0045

9.860 MOSCOW, U.S.S.A.; 2200 to 0200;

1 : 0830 to 0930; 1000 to 1200

8:800 2T JOHANNESBURG, S0UTH AFRICAS
0315 to 0715

2.930 SVM ATHENS, GREECE: 1300 to 1800

2.960 HCIB QUiTO, ECUADOR; 0545 to 0845;
1200 to 2230

10.000 WwWY WASHINGTON, D, C.; D.8. Buresu:
of Standards; frequency, timo, and
musical piich; broadcaste continuous-
1y day and night

10.000 XGOL FOOCHOW, CHINA: 0400 to 1000

10.220 PSH ﬁltﬂ 1?0% JANEIRO, BRAZIL; 1700
0

10,730 ¥Q7L0  KAIROBI, KENYA: 0500 to 0800;

to 0913 0945 to 1100

0830
10.760 80B2 S8TOCKHOLM, BWEDEN; 1100 o

1720
11.040 C8WE LiSBON, PORTUGAL; 0300 to 1130;
1800

1280 to 1500: 1600 1o

11.090 PONTA DEL GADA, AZORES: 1%00
10 1600
15,630 MOSCOW, U.S.S.R.: 1830 to 03067

0600 to 0800: 0830 10 1300
r.gx XTPA  CANTON, CHINA: 0200 to 0015
1.bod GRG LONDON, ENGLAND; 0800 to 0646;
0700 to 0900: 1000 to 1180 3145 o
1200; 1230 to 1430

1.690 XGRA  SHANGHAL CHINA; 1830 to 2400;
0300 to 0980

55700 MPGA PAagvoMA CITY. PANAMA; 0700 to

11300 6VW LONDON. ENGLAND; 2300 to 0080;
0800 to 0715; 0830 to 1016: 1130 th
1600; 1800 to 9339

11.700 8 STOCKHOLM, SWEDEN 2000 to 2100

P

FE710 WLWS2 CINCINNATI, OMIO: Houth Amorl-
can beam, 1900 to 2400

1.0 VB3 MELBOURNE, AUSTRALIA: 0230
to 0345; 0100 to 0145

$1.700 HELS BERNE, SWITZERLAND; Toesdeye
an dars, :lleog) to 1180 Batur-

1) ‘MIEY, U.S.6.R

TESTER

Can Be

Used In
Place of }
Multimete-’

COMPLETE WITH INSTRUCTION BOOX

TESTS: :

I. indicates AC and DC Voitages,
2. To Measure Reslstances of Circuits. -

" 3. Test for Fuses.

4. For Continulty of High.Resistante Circults,

5. Test for Capacitors.

6. For Continuity and Measurement of Resistance of

Clreults.

Small, compac¢t pnit contained |n a strong

metal box measuring approximately §%” long,

304" wide, 33" deep, weighs approximately

2 lbs, Test leads are provided. Power may. be

supplied to test unit from 116 to 130 volt AC

or DC. Comblete instruction booklet with

each unit. .

New. Shipped In Original Seafed Metal Coatainer!
Shipping WL 3%, ibs. F.0.B. Chicago, IIL

SCHUN'S RADIO PARTS

1253 Loyola Avenue o  Chicago 26, Hlinois

’

"W PRLS RiO l%somuémo. BRAZIL; beard
0

RADIO-CRAFT for

CONVERSION
TELEVISION . CABINETS

{34
~ Telsvision
Set

34850 —

Build yourself in two hours your own
I5” or 20” Television Sat from a new
RCA latest Model 7" Television Receiver.
We supply you with Cabinet, new RCA
13 Channel Television set complete with
tubes, 15” or 20” Picture tube, Focusimg
Coil, Focus Contro} and diegrsm of
changes,

Same, but with 20” Tube s67500

and Larger Cabinet . ..

World's Fiest Speclalized House In Talevislon

TELECTRONICS SERVICE & SUPPLY CORP.
264 Wast 40th Btreet New York 18, N. Y.

Phons PEsnsylvania 6-3730

DECEMBER ~ 1947
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HOW'’D YOU LIKE TO GET|R
L)

these famous Chirardi Training Course Books

FOR CHRISTMAS?

Eriondy or-relatives are probably wondering what to pive YOU this Christmas. Then
why not drop & hint that nothing would please you more than Ghirardi Radio-Edec-
_tronio tralning course books? They'll aporeciate the suggestion——and you'll appreciate the
tooks every day of your Hfs. What finer gift could you ever hope to recolve than thess
glant tralning books that make it easy as A.B.C to learn basle Radlo-Electronics and
to troubleshoot and repair all ‘kinds of radio and electronle equipment? And why" not

s’

BEGINNERS! LEARN BASIC
"RADIO-ELECTRONICS

as fast as you c¢an read!

No matter what phase of Radio or
Electronic work you'd like to specialize
in, you'll need the basic training that
Ghirardi's 8% b, 072-page RADIO

PHYSICS COURSE book gives.
Moro people have gotten their start
from this giant book than any other

book or course! On a survey among
bundreds of radio eervice experts,
engineers, Instfuotors. etc., # out of
10 sald that Ghirsrdi's ‘RADIO
PHYSICE COURSE iz the finest,
easiest = t0 - understand Radio - Elec-
tronic Training Course on the mar-
ket. And you buy it for only $6 for
the complete course—on a moneye
back guarantee basial

36 COURSES IN ONE!

RADIO PEYSTC3 COURSE 18 espo-
clally written for home study without an
Instructor. Nothing fs omitted or con-
densed. Starting with 8 thorough, casily-
understood  foundation courss in Bagic
Eleetricity. tho book takes you step by
step through tho entire fleld of basle
Radio-Electronics.  Actuslly.
PHYSICS QOURSE glves sou the scope
of 38 complete courses in one blg book
If broken Into sections snd sold as a
series of lessons, you'd regard It as &
bargain at $50 or mees. Bot you get It
all at once! You learn as fast @s you
can rosd. Subjocts that scom hihl
compllcated in other ocourses Af6 made
crystal clear both in text and by over
508 clear Dictures and dlagramn Mall
coupon todsy. Romember. you don't ace
tually _tisk & _oent, QUR  5-DAY
MONEY-BACK GUARANTEE IS
YOUR ABSOLUTE PROTICTION.

The most widely
used radio train-

the entire
course.

LEARN FAST!

3 give thete bdlg books for Christmas to your own friends -who are interested in radio?

$5. See money-saving offer below!

LEARN RIGHT! |

LEARN TO REPAIR RADIOS
THIS FAST, EASY WAY!

You don’t have to be an expert:to.make ordi-
nary repairs in 4 BRADIOS OUT OF 5! You
don’t need a lot of high-&riced test equipment!
‘Every receiver hag its ‘“weak’” spots that give
trouble first. Ghirardi has compiled case histories
of these common troubles into a big 744:-page
RADIO TROUBLESHOOTER’S HANDBOOK.
When you want to repair a set, just look up its
make and model number. 4 times out.of 5 the book
tells you what the trouble is—and exactly how to fix
it with a few simple tools. It's a service short cut that
really works. The book pays for itself In time saved
THE FIRST TIME YOU USE IT. Smart servicemgn
use it on every job..

DO TWO JOBS ...IN THE TIME
% NORMALLY REQUIRED FOR ONE!

RADIO TROUBLESHOOTER'S EANDBOOK tells
you what to do and exactly how to:.do ft in repairing
practically every radic model in use today. And that
is just the beginning, It alse contains the most com-
plete, genuinely helpful Tube Chart you've ever seen.
Dozens of pages contain I-F alignment peaks for over
20,000 superhets and data on I-F transformer troubles.
Hundreds of additional pages contain tables, graphs,
charts and service information to help-you repair any
radio ever made easier, AND TWIOE AS FAST! You
get the complete, T44-page, manual-size book for only

Let this

* AUTOMATIC
TEACHER”

show you exactly

how to repair

OVER 4800

RADIO MODELS

Fix Radios Without
Cos

tly Test
Equipment!

»*” MONEY SAVING

SPECIAL OFFER!

" Gel a complete PROFESSIONAL

Let Ghirardi’s RADIO TROUBLESHOOTER'S
HANDBOOK save you time and money on
common service jobs. Let his MODERN
RADI10O SERVICING train you for professional

RADIO SERVICE TRAINING

At Home Without An Instructor

Ghirardi's fnmous 1300-page MODBRN
RADIO SERVICING is a complete. 1-volume
course in PROFESBIONAL service methods
of the kind that open deers to big money op-
portunities which only scientifically-trained
men can grasp. It shows hew to avold guees-
work by analyzing radio and other electronic
circuits by professional methods. Explains how
all basic types of radio tost instruments work.
Tells when, why, Where and exactly how to
use them. Shows how to troubleshoot both
circuits and complete equipment ; how to make
repairs and replacements; hew to analyze
components—even how fo run a succeasfal
radio service business of Yeur own.

Trouble Shoeting Instruments

and Repair
MODERN RADIO SERVICING- is

valuable 83 a “refresher’” course for men al-

Mak.es the ready In the radio service business—and it's
hard jobhs €asy worth its weight in gold to service beginners !
’ Everything is eoxplained eo clearly it can

to do! easily be understood at home without an in-
Treins You Scientifi- structor. 706 clear illustrations and 720 Self-

Test Review Questions speed up learning.
cally for All Phases of Oply $5 for the big 4 Ib. book—on our 5-DAY
Radio-Electronic Serve MONEY.BACK GUARANTEE, money-
ice, saving offer in coupon.

RADIO-CRAFT DECEMBER,

for 1947

service work of all kinds! Get BOTH big
boo!(l for only $9.50 ($10.50 for-
eign.) See Money-Saving Offer

in coupon.
”".-

Dopt. RC-127, Murray Hill Books, Inc.,
232 Madicon Ave., New York 16, N. Y.
O Enclosod flad $........ tor which sond mo the Ghirardl Book(s) indicated be-

low: or O) sond C.0.D. {no foreign C.0.D.’s) and I will pay postman this amount
Dlus 8 small postal charge whon he' dtlivers my Dackage. If the books are not en.

tiroly satisfactory, I'll roturn thom -within 5 daye. and you guarantee 16 retund l
my monoy.

) RADIO PHYSICS COURSE $5 (35.50 forelgm) o)

) MODERN RADIO SERVICING §5 ($5.50 forelgn)

O RAD1IO TROUBLESHOOTER'S HANDBOOK $5 {$5.50 forelgu)

O MONEY-SAVING COMBINATION OFFERI Both Mode:
dbook, ofily $8.50 for the two

($10.50 foreign).

Radip Servicing
and Radis Troubleshooter's Han
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6 V, (New) (Dry-charged) .....0eua
2 ¥. (New) (Dry-charged) ....con-c00¢.91.00

(Add electrolyte specific gravity 1.625) (Drug-
store)

BC-375E GE MOPA
TRANSMITTER

with one tuning unit, cholce .....u7'

TUNING
UNITS
TU-6B. TU-5B,
TU-7B, TU-8B,

TU-10B, TU-
9B, TU-26B

$2.25

$3.95
4.98

Antenna tuning unit BC-308A .........
Dynamotor PE-73C

savsecssvsssssnseens

HS-33 Heatphones (New) ......... sae-.31.60
HS-30 Hecd:honcs with cushiona, Low
impedance ..........0..000 e o 50000~ 2.26

-8 bands, 200-500 Ke. and 1.5-18 Me. 2 stages

INDICATOR

24-28 V., at 70
amp.' 2000 W.
gasoline engine
generator w.th
electric starter.
Power supply
which can be

Selsyn Indicator
(operates from 15-
5 V. 60 c¢y. AC
supply)

5”7 model,..

3” model

.32.85
v 2,00

plane engines, to charge batteries, as a weld-
ing machine, lighting system, or for an ama-
teur radio station, Height, 21%:"”; Width,
173%4”; Length, 243" and weight, 115 lbs.

‘TELRAD 18-A FREQUENCY
STANDARD

Checks signals in the range of 100 He. to 45
Mé. with a hizh degree of ac:uracy. Self-
contalned power supply for 110, 130, 150, 220,
and 250 V. 25-80 Cy. AC. Complete with tubes,
dual aryeul‘. ;ndbeh;st;ucﬁon book. Brand
new, One of the 8 uys on
tho surplus markets ,......... $24-95

BEAM ROTATING MOTORS

Motor with mount-
ing plates, etc,

$14.50

Used to rotate your
beam antenna
Motor only, 2¢4-28V.

BC-348 COMMUNICATIONS
RECEIVER $49.50

RF, 3 stages IF, BFO, crystal Glter, mannal
or AVC, Complete wilh tubes and 24 V. dyna-
motor. These recelvers have been thorough!
checked in our work-shop and found in excel-
lent condit'on,

DBC-348, 110 V., AC power supply, including
simple conversion inatructions. Complete with

Power Supply (transformer llo vV.-30 V.)
{New) ..... ...... o'Smin poQoolh 55t o $4.95

Telerraph keys (New)

ELECTOMODE HEATER

This is a heater
used to heat the
trucks of the
£ CR.299 monile
anits— which
proved highly
saccessful dur-
ing the war. Op-
erates from 110

COLLINS AN/ART-13 TRANS-
MITTER

V. AC or DC,
A compact, light-weight, modern, high-pow- 1.500 watts, Cen-
ered tran:mitter. Frequency range 2-18-1 Mec. taina blower

unit for forced
air heating
which ecan also
be used for fan
during warm weather. Thermostatically con-
trolled with motor protect Thermotron. 329 50

on any of jts 11 autotune crystal controlled
or master oscillator channels, Decemb-r 1946
“Rad‘o News” gives conversion data for con-
verting . 24 V. DC operation to 110-V. AC.
ANl of these are in exc~ptionally fine condi-
tion, tested in our laba. Weight, 67 588 5
bs. (Dynamotor included.) ...... L

CARBON
All equipment advertised hereln Is un- B:I.cgo_':;HONEs
conditionally guaranteed to the cus- carbon mi-
tomer's satisfaction .to this extent: Re- f;°ph°2“
turn any item advertised within five mik e
days after delivery for full refund ex- {New)
cept transportation charges (both $1.35
WOY*}'M Headvhone Extension Cordn ........ I ACE )

b
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AIRCRAFT SUPPLIES

MG-149F
INYERTER

{(Holtzer-
Cabot Elect,
Co.)

Input 24V, DC 36 nmps Out: ut 115 V. 400
7. AC 500 V. A. Output at 90% P.F.

a—Sensitive Altimeters

b—Gyro-horizons ........ .

c—Magnetic’ Compasses ., . oo J
d—MN-26 Radioc Compass (New) aaes. 69.50
SCR-269F Radio Compass (New) ..... 69.50

LIGHTS PE-103 GENERATOR
SE -103 Gfenentor Dyn‘?mtgolr power se]pplyd
Landi Lights, perates from 6 or 12 elivers 500
zl.nv,nzretracl:-ble at 160 Ma. (Brand New) ........... . §8
i SCR-274N Command Sct (ARC-5) componenta
$3.95

TUBE
HEATERS

Tube Hepters,
807"s. Can be used
for various pul=

poscs.
15

I Modulator with dynamotor ............34.76
e maricase Receiver, 3-6 Mc. (BC-454-A) «ovvvn.... 3.80
0-10 Milliamps me- Receiver, 190-550 Kc. (BC-453-A) ..... . 475
ters. choice Receiver, 6-8.1 Me. (BC-455-A) ...... .o 3,75
$3.50 Transmitter, 3-7 Mc. (BC-966-A) _....,.54.95
Tronsmitter. 4-5.3 Me. (BC-457-A) ..... 4.95

Transmitter, 5.3-7 Mc. (BC-458-A) ..... 3

SCR-522 Transmitter and Receiver Clos-
ing Out) §9.5
RCA AVT-12A  Aircraft Transmitters
{Closing Out) 3.00

BC-929-A (Cloging Out) ,......

SETCHEL-CARL-
SEN RECEIVER
BC-1206-C

24-28 V. DC. Tubes, 3-
14B7; 1-4R7; 2.8D7;
195-400Ke. Bize, 4" x 4" x
695" wide, 4 lba, With
manual (New, in cartons)

$5.95

ARB (CRVY-46151) AIRCRAFT
RADIO RECEIVER

-tnbe 4 band,
super- heterodme
receiver wi.h
huilt-in dyna-
motor. De-
signed for
reception
of MCW,
{tone or
voice) or
CW wilh-
in the fre-
quency
range 196
Ke. to 9.05
Me We
bought a carload of these 1n ‘order to sell
them at thia price $16.50

GENERATOR CONTROL BOX

$5.85

Contains one 2%” round 0-300 AC voltmeter
and one 23%” round 30-0-30 DC ammeter.
Also plug, switch, relay, condensers and choke
coil. (New.)

RECTIFIER RA 63- A

Battery
charger or
rectifier or
power sup-
ply unita.
110 V. 60 ¢v.
fnput; 12 V.
8 amp, out-
put. (New)

$19.75

BC-22}
FRE-
QUENCY
METER

125-20,-
Battery

Covera
000 Ke,
or 110 V. AC vi-
brapack operat-
cd. Beautiful
equipment.

$39.95

TWO BAND BC-222 WALKIE
TALKIE

Operates 28-38 and 38-52 MC. Ideal for use as
ten meter field units. Less accessories and
tubes. (Uses type 30 and type 33 tubes)

Price ....
Battery pack for above unit $5.00 (New)
El-md set for above unit $5.00 ea, (New)
Tel ping anhtenna¢ $2.95 ea.

ADDRESS DEPT. RC-12

Radio (e

130 W.New York St.
Indianapolis 4, Ind.

1947
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Unless Otherwise Stated, All of
This Equipment !s Sold As Used
CASH REQUIRED
WITH ALL ORDERS
Orders Shipped F.O.B. Collect
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7 TELEVISION KIT

with COMPLETE FM RADIO

T

COVERS
ENTIRE
FM BAND
(87.5 TO
108.5 MC)

TRANSVISION 7° De Luxe Television Kit with
FM Radio Receiver

T-sy lo uaemble no technieal knowledge required.
18 and picture twbe. Folded Dlpole Antenna
and 00 !t low:loss lcad in cable ..... LIST $198.00
77 Standard Telovision Kit.......... LIST $169.00
Table Model Cabincta for abevee «..... LIST $32.80

10” CONVERSION KIT

with 10® Tlectrostatic Tube and Dlrectlons Converta
any 7* Televislon Kit (0 107 slze LIST $68.00

Also 10~ STANOARD TELEVISION KIT. I.ls'r 3$239.00
Table model cabin T $35.00

TRANSVISION PICTURE BLOW-UP LENS

Brilliantly en-
larges any 77
televigion pilo-
ture Lo equivalont
picture of 10*
tolevision set.

Has adepter ar-
rangement  for
Transvision Pan-
cls and cabincie,
Optically ground
and polished to
high sccuracy.
Plastic,

oquivalent  glase

TRANSVISION 8-TUBE
FM RADIO RECEIVER

Covers entlre FM Band (87.8 ta 108.5 mc)

No technical knowledge requlmd for asscmhly. Makes
ln FM Radio Recciver worth 2 to 3 times cost of

. Mo“cl FM-1 B-tube FM Radie Recciver Xit.
wllh 10" Spemker and TULCA. ..., .so.. LIST $684.95

FM GCONVERSION KIT

enahies you 10 Incorporate a wmplcw FM R.ldlo Into
your preeent television reeclv 528.95

HIGH-FIDELITY FM TUNEHS

Model FMF-2 . . . 2-tube Tuner Front End licas

2T T T LIST 521.68
M"del FMF-3 . 3-tube Tuner me Fnd (Ic"
LIST 30.7s

Modcl FM-10TR...... 3-Tubo TF Ampllﬂer l(it [0
TULEB) <t rrrenranaaanacaiennan LIST 521.65
Moﬂcl FM-107 8-Tube JIF Amnlulcr l(u (lens
........................... 20

All prices fair traded Brices 50/6
weat

All Mghcr
of the Mississiopi River.

Sce your local dmtr:butor. or lor Turther
information write

TRANSVISION INC. =

385 North Ave., New Rochelle, N. Y.

68

FM AND TELEVISION DESIGN
(Continued from page 38)

to a double superheterodyne circuit tis
shown in Fig. 7. The unusual feature of
this circuit is the use of a single oscillator
(Colpitts) for both mixing operations.

There are 8 coaxial tuners: CI1T1,
T2C2C3, and C4T8. C1 and T1 tune over
the 88-108-mc range. They receive the
input signal and apply it to the grid of
V1 (% 7TF8). At the same time V1, using
C3, C2, and T2, is operating as a Colpitts
oscillator and generating a voltage
which mixes with this input signal. For
a station signal of 100 me., the oscillator
frequency is 47.85 mec. The difference
between these 2 frequencies is 52,15 me,
and T3 and C4 are resonant to this fre-
quency. The 62.15-mc¢ signal now mixes
in V2 with the 48.75 mc of the oscillator,
producing a difference frequency of 4.3
me, and i.f. in this particular receiver.
The sighal is thus lowered twice to reach
the final 4.3-me value.

RCA Transmission-Line Tuner: A tuner
using what might be termed a parallel-
wire transmission line is found in the
latest RCA television receivers. (See
Fig. 8.) A television receiver must be
capable of tuning to each of the 13 tele-
vision channels; so the line is construct-
ed to act as a quarter-wave transmission

ot

Fig. 9—Permeability tuner used by Zenith.

line for each channel. To vary the ef-
fective length of the Jine, a movable
shorting bar is used. Adjustable coils
L25 and L26 provide the correct length
of line for the highest channel, No. 13.
Its frequency range is from 210 to 2186
me. For each lower ¢hannel, the shorting

bar is moved progressively down the

line. As we insert more inductance into
the line, the frequency becomes propor-
tionately less. Between channels 6 and
7 there is a frequency gap of 86 mc.
Channel 6 extends from 82 to 88 mec;
channel 7 from 174 to 180 mc. Adjust-
able coils L1l and L12 are inserted into
the line to make the transition between
these 2 channels.

The inductances which compose the
line are of 2 types. From L11 to L26
inclusive, each coil is a small nonadjust-
able silver strap between the switch con-
tacts. Each strap is cut to represent a
6-mc change in frequency. Coils L1 to
L10 inclusive are wound in figure-8
fashion on fingers protruding from the
switch wafer.

Each of the 3 input circuits, the r.f.
amplifier, the oscillator, and the mixer,
have the same type of construction. The
mixer is coupled to the r.f. amplifier
through C10, C12, C13 and a single turn
of link coupling. The coupling is close,
purposely so, to produce at least a 4.5-
mc band pass on each of the 13 channels.
Within the mixer itself, a 10,000-ohm
resistor is shunted across the circuit to

RADIO-CRAFT

insure a sufficiently wide band spread.

The 10,000-ohm loading resistor is ef-
fective only in channel 9 and all lower
channels. Above channel 9 the resistor
is shorted out by the shorting bar. In
the 4 highest frequency channels, suf-
ficient band spread can be achieved
without the use of this loading resistor.

It is obvious that in tuners of this
type, each coil switched into the cireuit
depends upon the coils which are al-
ready in the circuit ahead of it. Hence,
in alignment, we start with the highest
channel and adjust coils progressively
until the lowest frequeney channel is
reached. In the r.f. amplifier line, ad-
justments can be made only at the be-
ginning of the 7 higher channels and at
the beginning of the 6 lower channels.
The same number of adjustments are
available for the converter line. If the
circuits are functioning properly, all of
the remaining channels will fall into
line. In the oscillator, adjustments are
provided for each channel. This is neces-
sary because a single frequency is gen-
erated in each instance and it must be
accurately set.

In the tuner of Fig. 8, double triodes
are used in each r.f. circuit. In the r.f.
amplifier, the transmission line lead-in

(Continued on page T1)

Fig. I0—AM-FM tuning assembly, two views.

for 1947
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BUILD YOUR OWN SIGNAL TRACER

and Scuel!

We are pleased to announce we have obtained an exclu-
sive franchise to distribute the well known Model CA-12
Signal Tracer in kit form. The Model CA-12 sells regu-
Icrly for $34.85, here is your opportunity to save $10
with the added advontage of .complete familiarity of de-
sign and operation made possible when you build your
own instrument.

THE MODEL CA-12 KIT COMES COMPLETELY, AS-

SEMBLED. Can be wired in 30 minutes. Components and
circuit guaranteed to meet the following:

FEATURES:

* COMPARATIVE INTENSITY OF THE SIGNAL [S READ DIRECTLY ON
THE METER—QUALITY OF THE SIGNAL IS HEARD IN THE SPEAKER,
% SIMPLE TO OPERATE—ONLY ONE CONNECTING CABLE—NO

TUNING CONTROLS.
* HIGHLY SENSITIVE—USES AN IMPROVED VACUUM-TUBE
VOLTMETER CIRCUIT. ;
% TUBE AND RESISTOR CAPACITY NETWORK ARE BUILT INTO
THE DETECTOR PROBE.
% BUILT-IN HIGH GAIN AMPLIFIER—ALNICO V SPEAKER.

* COMPLETELY PORTABLE—WEIGHS 8 POUNDS—MEAS-
URES 54" x 615" x 9",

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

| GENERAL ELECTRONIC DISTRIBUTING 60”5 ¥aeie T

MODEL CA-12 Kit
includes ALL PARTS
assembled and ready
for wiring, circuit dia-
gram and detailed
operating data for
the completed instru-
ment. ~

-NEW YORK 7, N. Y.
NAVY CRV-4615 g

AIRCRAFT
RADIO
Receiver

INCLUDING
CASKE

31650

Four bands, Including broadcast 1195.9.050 nm Circuit
s six-tube superh dyne with hanical Band change
©1 remote operated electrical band change. Remote ‘band
change and tuning controls included. making this set readily
adaprable to mobile ham use. Powered from salf-contrined
24 V. DC dyrameror.

The sets are complete with tubes, mounting
rack and rcmote cantrols. No cabies.

RADIO ALTIMETER APN/Y |

A complete 460 mc. radio receiver and lnmmmu M\kh
can be converted For ham or commercial us used
and included: 4.123H7, 3.128J7, 2-6H6, 1 VNSO 2935,
2 9004 Olhev ¢cmpcn:nn such as relays, 24 ¥ dynamr
etc., maka thd ‘& by

which you nn nov ‘o wrong. Complete a3 shown in an '
num cass 18 %7 'a7% =,

NEW WILLARD RECHARGEABLE
STORAGE BATTERY.

New 0 Volt bat-
tery in snﬂl-prool
clmpmlo
1D me

cnso lor onegy
mounting. Ap-
plicablo for a
wlds Enng% ot

eetf ower is

nrd bat crz
electrolyto eval
KN, &ble overywhere,

Price, each
Lots of Ter

ARC-4 TRANSMITTER
and RECEIVER

iNCLUDING

CASE

Operates on any of its 4 prede

4 crystal controticd

frequencies in the range of 140 MC. Complete with tubﬂ\-

remote control, junction box, shock mounting bm‘apd con-
necting plugs.  This unit 15 ideal for amateur UHF or mobite
telephane. Operates 1rom selfcontained 24 V DC dynamo.
tor, 12 ¥ anailable upon request.

RAD{O-CRAFT for

DECEMBER,

OXYGEN TANKS

Theso oxXyuon tanks, removed from
surplius aircraft have a capacity of
S00 ibs. pressure. Type D2, with

regulator ly. Sixe
of hnk 22'!5"

3§95

FOB INDPLS.

TERMS: CASH WITH ORDER
Audress Orders. te Dept. B

AMERI(AN SURPLUS
PRODUCTS (0.

537 N. CAPITOL AVE.
INDIANAPOLIS, IND.

1947

~

Brand New SCR-625
MINE DETECTOR

‘ AHention, Prospectors, Minaers,
Oil Companies, Plumbers, Ete.

Moetallic Objects Only

Vsed by the Army to dete~t buried métalile
mines. ity private use suggests the location
of underground or undcrwator pipes, cables
and ore tearing rock, the location of motate
tic tragments (s scrap materials, logs, ctc.,
and the screenlng of personnol in plants
for carrying of motallic objects. .
New, complete in original overscas packe
ing container, Origlnally sold by war
Asscts for $166.00.

The U. 5. Forestry Scrvice has recommend.
©d procedure for using the SCR.625 Mino
Detector to find concealed metal In tieo
logs and othor timbor products.

$Ssoo

&9



RADIO .nd ELECTRONIC SUPPLIES o ALL PURPOSES

RADIO KITS

All kits have been designed by a reputable radio
engineer with n background of many years experi-
ence with some of the leading manutacturers in thé
rodio industry. The kits contain all the requ.red
| arta Except wire and solder for their construction
inte an eflicient working unit comparable with th2
best post-war type of un.ts, The Bimplified dia-
grams furnished make it possible for any radio
student experimenter, or amatenr to construct these
kits.

FIVE TUBE AcC-DC SUPERHET KIT: °

Furnished in o brown plastic cabinet of artistic

design, cabinet size (8"x5”x6"). Variable condenser

ilu;legA,;vith é dm:lblleS:{|.|nel ;.51-‘2.'50. 'l':’lben used:

=12 1-128Q7, 1-128K7, 1- 5, an

35016 emseiaeraiiaasareeenn PRICED12.45
(Including 5 Standard Tubes)

SIX TUBE 3 WAY PORTABLE KiT:
For operation on 110 volt AC or DC and battery.

THREE TUBE PHONO AMPLIFIER

An azsembled unit ready for installation using
tone and volume control and six feet $2 95
of rubber cord .......:......PRICE .

{Not including Tabes)

PHONO OSCILLATOR

Wireless phono oscillator transmits recording
for crystal pick-ups or voice from carbon mike
.t..rough radio without wires. Can also be nsed
ag an intercomm hy using P M. speak- sz 95
er as mike. Price (excluding tubes}).. .

TELEVISION-CATHODE RAY HIGH VOLTAGE
2000 volt D.C. Power Supply

For an urbellevable low price, ws ean tupply & com-
Dletely filtered televislon or e¢athode ray 2000 voit D.C.
Oower supply. Why bother with bulky and dangersus
GO cycle supplies or expansive R.F. rower sunplies when
you can purchase a complete 2000 volt D.C. power supply

" consists of 4

PORTABLE SIGNAL GENERATOR

Army Type 1-198-A .
Frequency range 8-15 me. Fully stabilized.
Can readily’ be converted to Broadcast
Band or any other frequency range by
simply changing one coil. Attenuation
position multiplier switch
with variable potentiometer. Internal mod-
olator can be tarmed off. Manufactured
by Monarch, Exccllently designed. fully
8. jclded. Operatea from 110 $]I 95

volts 60 cycle line ... ......c.0
A SCIENTIFIGALLY DESIGNED

SCRATCH FILTER

Resonated at spproximatcly 5000 cycles

effcctively reducing objectionable needle

scratch without nltering the briiliancy of

reproduction. X

Contains a HI-Q SERIES resonated circait.

Tested by mcans of an audio o cillator and

Buperheterodyne circuit. Fuil vision dial. High gain
loop. Cabinet of Blue Acroplane cloth finish, gize
x 7”. Tubes uscd 1A7, 115, 3Q8, 117Z6 and

PRICE «ovovveeneennennsrnnnannnnn... 913,75

Not including toubes. Extra for kit of Tubes 3.75 .8

13 x 9%
2-1NS.

{ine. The ridlculously low orice

These unlits are brand new, tomplet
anteed. Here ore the advamtages:

® Low cost
* 2000 voits D.C. at | ma.
afe

POCKET SIGNAL GENERATOR

the job service work.
romplete ard allg=ing job on a broadcast receiver.
Broadcast band aligonment Is provided for by
fixed freQuencles of {500 KC and 550 KC.

Intermediate frequenty slignment I¢ provided
for by fixed freduenciss of 456 and 465 KGC.

RCP Model 710 Genuine Pocket Signal Generator. This
Instrument con be corvenlently carrled In & pockst. moas-
ures only 3x6x234” and weiphs 2 [bs. Indispensable for on
with this Iastrument you can do »

PRICE

$1.95

® Bmall slze
® Completely wired and tested

equipment

PRICE ..,ccoiinnnnnn-e

apearesrencrianar

requiraments.

(rot a kit). ready to plug into the 10 voit A.C, power
has bzen made possidle
by a fortunate purchase of high 1uulty components.

ely tested and guar-

® Ready to connect to your telovislon set or other
* Will opératé. from 10 volts. 25 to 60 cycles.

$7.95

At small additional cost. we can furnish these units to
operste from 110 or 220 volts D.C. Mnes or 220 woits
A.C.—any frequency. Write for quotatlon, glving us your

an oscilloscope to & ve 22% db aftcnuation
at 5000 cycles with very low signal loss at
low frequenciea. Attenuation may b: regu-
lated by means of a SPECIAL MINIA-
TURE gain control.
EASY TO ATTACH

Just two wires to clip on to the leads
coming frem phone pick up. s] 65
Compact. Price B

MAGNETIC RECORD
CUTTER and PICKUP
PRICE $2.95

All Prices are
F. O. B.
New York City

RADIO DEALERS SUPPLY CO.

135.Liberty St.,, New York, N. Y.

Avoilable, a lorge stock of
-

Write for free catalogue.

radio perts, test equipment, etc., at attractive prices.

WE SHIP
ANYWHERE
PROMPTLY

TO BE AHEAD
in Buying Oest Equipment

Model 599-A Tube and Set lester

SPECIFICATIONS *
DC Voits == 8 ranges. 0/6/15/150/600/1300
voits. 1000 ohms per voll.
AL Volts ==.3 rangzcs O0/15/150,600 votis,
OC Current — 3 ranges O/6 /60 /600 miltlamps,
Qutput Voits=—=0/15/150/600 volls,
Ohmmeter — 4 ranfes 0/200/20,000 ohms and
0/2/20 meganms.

Chech

place-Goocd** scafe.

WRITE FOR
NEW
CATALOQ

SUPREME

Export Depariment;

= BUY ACCURACY
%03 BUY DEPENDABILITY
%3 BUY SUPREME-ACY

Ask your nearest SUPREME jobber for
a demonstration of Model 599-A Tube
and Set Tester {above), Model 561-AF
& RF Oscillator, Model 546-A Oscillo:
scope, Model 592 Speed Tester. Ask to
see the complete line of SUPREME
equipment.

SUPREME

Tube Testing = Circuit incorporates
proven and modernizcd cmission circuit,
hecks for short, lcakage. and nolse
tests between cloments.
Power SUpply=——100-133 volts—30/60
cyctes, Special voltages and lree
quoncles on request.

provid
st method f chocking Icakage of
paper and ctectrotytlc condenscrs.
Eattery Tester — Tests most cammonly
us dry portable batterics of 1.5/4.5/
6.0/45/90 votn-' Engtish roading *'Re~

tdes
Doth

INSTRUMENTS GORP,, Greenwood, Miss., U.S.A,

THE AMERICAN STEEL EXPORT CO. Inc.
347 Madison Ave,, New York 17, N, Y., US.A

RADIO-CRAFT

VRADIO-’ELECTRONIC PATENT
{(Continued from page 52)

ated and may be refle'ted from any target in
the path. If the reflected power is received dur-
ing an instant when the superregenerator is not

.oscillating, there is no effect. However, if the

pulses return just before the initiation of the
pulses from the variable oscillator, they combine
and cause the latter to start earlier than normal-
ly. The results are: lowcred hiss (which is or-
dinafrily present in .a superregenerator) and a
reduction of plate current. Therefore a meter
in the plate circuit indicates when an *‘echo’” is
being returned.

To dctermine distance, the pulse frequen~y is
varied for lowest plate meter reading (or mini-
mum hiss). If the frequency iz known, the
distance ¢an he caléulated. The pulsed oscillator
dial may be calibrated directly in terms of this
distanece, cither by experiment or ealculation.

AUTO RADIOS
Six or seven volts from ‘a filament
transformer rated at about 10 amperes
can be used for testing auto radios if
they use nonsynchronous vibrators in
the power supply. Remove the vibrator
and ground one side of the primary
winding of the power transformer and
replace the speaker with a PM unit.
Connect the szcondary of the filament
transformer in series with the primary
of the power transformer. .
JOSEPH FRIEDERER,
Worcester, N. Y,
{This method should not be used for
prolonged periods since many automo-
bile power transformers are designed to
operate at almost twice the standard
line frequencies.—FEditor)

for DECEMBER,
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FM AND TELEVISION DESIGN

(Continued trom page 63)

i3 terminated in 300 ohms of resistance
(th€ two 150-ohm series resistors), its
characteristic, impedance. T1 prevents
signals at frequencies lower than the
television channels from passing
through the set. It is essentially a sim-
ple high-pass filter. C3 and C4 are small
neutralizing condensers, designad to
prevent the tube from oscillating. This
tendency may arise in the upper tele-
vision channels. Similar condensers are
not rcquired in the converter because
here the grid and plate circuits are
tuned to different frequencies. All 3
stages operate their tuned circuits in
push-pull.

Permeability Coil Tuning: We have cov-
ered every type of tuner but the perme-
ablhty coil tuner. In this unit, an iron
coreis moved up and down in a coxl with
a corresponding inductance variation.
This method of changing frequency has
recently become popular in standard
AM broadcast sets and is certain to find
wide acceptance in the FM receiver.

The design used in Zenith AM-FM
sets is shown in Fig. 9. Four paraliel
wires are used to overcome the difficulty
of obtaining by using a single wire,
the nec-ssary inductance change (and
hence frequency change) for a complete
travel of the core within the distance
allotted to it on the dial. If we take a
coil formed by using a singl2 strand of
wire and increase the width of that
wirk, we find that for a given change in
core displacement, a greater tuning va-
riation is obtained. A similar result may
be achieved by winding the coil with
parallel wires.

Another unusual constructional fea-
ture of the coil is the uneven spacing of
the turns. If the winding is made uni-
form in pitch, the tuning curve for the
permeability unit is found not to be
linear. The nonlinear slope at each end
occurs bzcause the incremental induct-
ance variation is maximum when the
leading -edge of the coil core is in the
center of the coil and minimum at the
start or finish of the core travel. To
straighten out the curvature at tha ends
of the characteristic, the coil turns are
bunched at the ends and spread out in
the center. The "inductance variation
with core movement is thereby increased
at each end and decreased at the center.
To further insure that the tuning curve
will be linear, the coil and core lengths
are made longer than necessary and
only part of the complete tuning curve

is used. The core, with this construction, |

is never out of the coil turns.

Any difference in tracking is compen-
sated for by a single initial advance or
retraction of the iron core of each coil.

A photograph of the entire assembly
is shown in Fig. 10. The standard AM
broadecast frequencies are tuned by ths
conventional ganged condenser. For the

FM portion of the set, the antznna,.

mixer, and oscillator coils are ‘mounted
" on a bracket fastened to the side of the
gang condenser.
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TRAIN FOR GOOD PAY IN A
FIELD THAT ISN'T CROWDED!

New! Different! Easy to Understand!
Opportunities Everywhere!

This Big Training Course Pook Teaches
You Every Step of the Werk . . . for
only $5 complete

Get where the real profits are—in Electric Motor Repair!
There are more motors than any other type of e_lectrical
equipment. Good repair men are scarce and well paid. Now,
for the first time in modern training history, you can learn
this work at home, QUICKLY, in spare time, for only $b.
ELECTRIC MOTOR REPAIR, the big new 570-page train-
ing course book, is especmlly written for beginners. No
previous experience needed. Start training now for better
pay and big opportunities in a field that isn’t crowded.

\ Based on this big book alone, you can
TRAIN FOR PROMPT, PROFITABLE SERVICE ON
PRACTICALLY ANY MOTOR IN COMMON USE!

570 PAGES ... oo ihe wark from. ihe vers: beginning. Over
OVER 300

900 specially prepared diagrams and pictures
ILLUSTRATIONS

make Your training eatier and TWICE AS
FAST. You learn every step of the work from i
motor trouble dingnosing to repair—{rom simple !
motor cleaning and adjustments to complete | §
rewinding. Covers every type of moter in com-
mon use and BOTH mechanical and electrical
motor control systems. Quick reference guides
show exaetly how to handle specific jobs. When
a certain type of motor comes in for repaijrs,
Jjust lodk it up. The book shows exactly what
to do, exactly how to do {t. Duo-8piral Binding
dividea book into 2 acctions so text and re-
Intpd itlustrations can be studied together.

“BORROW" IT AT OUR RISK!

FLFECTRIC MOTOR REPAIR s the ideal, o
eany-to-understand book for beginners. Hun-
deeds of motor repair shops use 1t for train-
ing pew helpers and for daily wee at the bench.
Bend coupon todny! Practice from  Flectric |
Motor Repsir for 5 full days. If not more than
satiafied—If You're not fully convioced that, at
last. hers i3 the ldcal training for YOU, just
send the book back. Evory cent of your money
will be cheerfully rofunded AND NO QUES-
TIONS ASKED!

PRACTICE
FROM IT
for 5 full

Dept. RC-127, Murray HiNl Bookl Ine..
232 Mndlso« Ave.. New York 16,

me -a_ copy of 'ELFL'!'RC M(YTOR REPAIR'"

D; for which 1 eénclose $3
(t’ 50 forclgn); or scnd book C.0.D. for this amaunt

o forelgn COD 8)

3]
and 1 wlll pay molman 85 plus Pon.ll chll'Bu when he nllver-"ll to me. I
| book i85 not satiafacicry lor any rcason, I'l days

roturn it within and you

! £, °|,o

Funmantee 0 refund my 835

_——_—————_—_—————
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IMPROV:D .
NO-DRIFY FM . I
in the Sensational 1948

MIDWEST
-RADIOS -

Seporote Chassis Like This Powerful
siears 16 AM-FM mooit o

Becutiful Radio-Phono Consoles Available

The SYMPHONY GRAND
== RADIO-PHONOGRAPH
. AM-FM CONSOLE

| A truly magnifceot strument that
offers new, improved No-Driny M, §
Wave Bandt, Antomatic latermiz Reo
§ ord ChasEer 1hat handies both 10~ aod

12 records, 1484™ Punasonie Rpeaker,
and enclushva Midwest Tr-Magnadyn
10
bars
TRIAL R ortes 18, 12, and 3 Chasuis,
SEND FOR
l FREE|BUY DIRECT FROM FACTORY AND SAVES
Cotaleg FIIL ¥ COUPON AND maN TODAY OR JUST

Belecthon. Lasurioos caldnets. Olhey

Coll Bystem and Color-Ray Toow
Coneole and Tadte Modese with
....................................

MtDWEST RADIO CORPORATION
38-M, 90% Broodway, Cinclnneti 1, Ohlg
Mu wnd me your avw FREE 1948 Cotulog.

——————cmarran—at

HiGH, WIDE and
ECONOMICAL®
92's the new
UNIVERSITY
TWEETER

*High Fidel
Wide Dlspergzn
Low Cost

It's thé¢ new UNIVERSITY Tweeter!. Bxr
tends the range of any cone speaker to
13,000 cycles. Inmstall it in your present
equipment by merely ntta:h.mg two wires
to the volce coil is.of the
speaker, without creating any electrical un.
balance. Simply conneat, listen and enmjoy.
Twin units provide 100° horizontal and 50°
vertical dispersion. Three models to choose
from—walnut cabinet type, and single or
dual unmounted types. Priced from $20.00.
Write todsy for complete detsils to UNI-_
VERSITY LOUDSPEAKERS, INC,
South Kumco Avenue; White Plains, N!

n

SELLING A RADIO

By JACK KING

WHEN the prospective purchaser of
a radio receiver enters the store he
has an idea of the kind of set he wants.
In most eases that idea is vague and
general. His mind is not made up. The
salesman’s business is to sell him a radio
of a type that will satisfy his needs and
will make him a regular customer for
other electrical equipment.

The first consideration with most peo-
ple is price. More fortunate people may
be interested first in quality and second
in cost, but they also expect to get full
value for every dollar spent. Select-
ing a good radio from among the many
types and brands available is not, for
the non-technical and inexperienced
customer.

The price-minded customer is well
aware that price-is generally a clue to
quality. Both radio dealer and custemer
have been_beset with low-priced radios
which offer aurora borealis dials, auto-
matie frequency control, silent a.v.c,, a
battery of loudspeakers, and. multicol-
ored pilot lights. Faced with such an ar-
ray of talking points, the wise salesman
will deo well to point out that, of several
sets at the same price level, the one with
fewer special features is-likely to be a
better buy. Common sense indicates that

costs must rise as the number of gadgets.

is increased. Flimsy scldering, hasty as-
sembling, and decrease in the quality of
individual components may be expected
in the elaborate set which sells at a bar-

gain price. There is absolutely no per-
centage in handling these sets, for the
kickbacks and ill will engendered by fre-
quent breakdowns and poor operation
will more than eat up any profit gained
in the or:gmal sale,

After price, the customer usually has
in mind a generalized picture of the type
of set desired—whether plastic or wood
table model, console or combination.
Women especially are impressed with
appearance and styling. They want the
radio .to fit harmoniously into its sur-
roundings. They may be shopping for a
receiver for Junior’s or the maid’s roem,
living room, or kitchen.

In some cases the woman of the house
may be looking for a piece of furniture
in which the radio—though important—
is of secondary significance to her. To
the technician used to thinking of a radio
as a chassis this may seem illogical.
Actually it is good sense. She is think-
ing of a room as a whole and of the room
as part of the home picture, and seeking
to integrate into that picture a new ele-
ment—the radio receiver in its cabinet.
A console radio may be one of the most
important features in a living room, and
if well and suitably styled will add
greatly to the room’s appearance..

If the purchaser is a music lover, the
salesman has an opportunity to sell a
receiver priced in the higher range, pax-
ticularly an FM set. For adequate repro-
duction a large speaker or combination

Suggested by J. B. La&cy, )(
Red Bank, N, J..

"Come on in and get spliced.”
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of speakers, with adequate baffling, is a
necessity. Fortunately, the musie lover
is quick to recognize even small differ-

ences of quality, and equally quickto see

the advantage of paying more for a
radio that will give him the quality he
wants.

Few prospective buyers take the
trouble to lock inside radio cabinets. If
a chassis is -well made and of .good size,
w.th the parts not crowded and jammed
together, 1t is worth the salesman’s
while to call that fact to the customer’s
attention. Such a chassis speaks of
quality and workmanship and thz cus:
tomer is usually quick to see the point.

The man of the house is usually more
technically minded than his wife, smter,
or mother. He is the one who will be in-
terested in such items as chassis con-
" struction. He may also be the victim of

the gadgeteer While many people like:

such conveuicnces .as push-button tun-
ing, it is well to point out that such

tuning adds to the cost of a receiver. In |

an automobile set, the add:tional cost :is
well justified, since the push-buttons
permit tuning without taking too much
of the driver’s attention away from the
all-important job of handling the car.
There is no such problem in the home,
and push-buttons are!simply a con-
venience.

The demand for aitomatic record
players is a mystery to the average
radioman. It is no great task to change
a record, but to avoid that task the own-
er of a record player is willing to trust

his fine records to an automatic unit]

which too often goes berserk and starts
destroying them. He is willing alse to
pay the increased maintenance costs and
tolerate the loss of service during the

periods when his player is in the repair |
shop. The radio dealer can do little to |

change human nature, but if any manu-
facturer showld eliminate the changer

and substitute a- one-record type of |

player, the salesman should assist him

by pointing out its simplicity and rug--

gedness of construction as well as the
freedom from'the annoyance and cost of
excessive maintenance.

Cost is tied in with the pickup used in-

record changers. The crystal is light and
cheap, but .is subject to mechanical
shocks during operation and is relative-
ly fragile and delicate. More ruggedness
and much better quality are claimed for
many of the new pickups. Some of these
are magnetic and others are based on
various principles. As they are new; the

radioman will have to use good sense

and theory as well as drawing on such
experience as he gains with these pick-
ups when making recommendatlons to
customers.

There is little point in recommendmg
a receiver with short wave to the aver-
age eustomer, as most people are not in-
terested as soon as they find that the
quality of shert-wave reception is not
equal to that from a good local, This is
not true of certain classes of buyers.
Some people who have short-wave bands
on their receivers become short-wave
fans. They may then become good pros-
pects for communieations receivers.
Many people of foreign extraction are

(Continued on page 76)
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Tina, MO s
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Make YOUR SHOP a
modern, profitable

SERVICE LABORATORY

Two things — and only two things — spell success or failure
in radio servicing today. One is knowledge and skill. The
second is instruments. McMURDO SILVER brings you the
Laboratory Caliber Electromic Test Instruments which tufn
your shop into a modern service laboratory. Simple instructions
mlake them easy to use. They are proved by thousands upon
thousands of users. Compare value and prices and LCETI will
be your selection, too.

MODEL 906 FM/AM SIGNAL GENERATOR: The basic need for AM, FM, and tele-
vision servicing. B ranges calibroted =1% accurate, 90 kc. thru 210 me, 0-1009%
variable 400 AM; 0-500 kc. voriable FM sweep built-in, Metered microvits; variable
0-1 volt Strays lower than $500 laboratory generators. Only $99.50 net.

YOMAX"” UNIVERSAL V.T.V.M.: The ‘overwhelming choice of experts. 51 ranges,
d.e, a.c.ot, it, rf., current, db., and resistonce. Visual signal tracing to 500 me..
New 5" pencil-thin flexible r.f. probe. Only $59.85 net.

MODEL 904 CONDENSER/RESISTANCE TESTER: Measures accurately % mmfd. thru
1,000 mfd.; Yathru 1,000 meg~ . Internal 0-500 V. varicble d.c. polerizing volt-
age. Measures condensers with reted d.c. volts applied. Only $49.90 net.

MODEL 905 'SPARX" SIGNAL TRACER: Time-saving visval and oudible signal
tracing;- olio tests phono pickups, microphones, speakers, PA amplifiers. Is your
shop testspeaker, too. 20~ thru 200 mc.; PM speoker; moins-insuiated transformer
power supply. Only $39 90 net. ’

EXECUTIVE OFFICES: 7240 MAIN ST,
FACTORY OFFICE: 1242 MAIN ST.,

DECEMBER,

'SEND FOR 'COMPIETE CATALOG. See these, and Silver. com- .
munication 1rqnsmmers, receivers, ”M:cromctch # Xial-con- -
1rolled VFO, prefuned frequencY muihpher at your, ;obber '

OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Y Pbonote Siboer Co, Toec
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ﬂV\E}OURSElF THE

TEST EQUIPMENT IN STOCK

Hickok Meissner Triplett
Jackson . MeMurdo Silver LC.A.
grf:;i":‘“ Speclal Products Co. BJ;!:'{“

Waterman Industrial Equipment Dragus
DuMont Cornelis Dubiler Supreme
Feiter Superior

Coﬁtwlso Electronie

Walter Ashe offers you EXTRA Special Deals
on Top Condition-—slightly used Test Equip-
ment at savings that will amaze youl Tell
us your requirements and we’ll quote you
on the deal of your ehoice of good-as-new
merchandise now in stock. As always . .

a wide selection available.

) XMAS PRESEHT o

FINEST.
EVER

What better tim
e to obtai
ment you've been wantm: g Te::pf:n:r
. ally
'lsumnse', Txade.

SURPLUS HEADPHONES

TYPE HS-16A ARMY SUR-
PLUS phones. Canvas Web
headband and long standard
type cord., Packed in original
overscag shipping boxes,
Shpg. Wt. 3

ONLY " $1.47

TIME PAYMENTS AVAILABLE

FILTER GONII.ENBER
3 MFD, X 446 VAC filter condenscr. Good for
u least 1500 VDC.

Shpg. Wt 3 lba. $l 50

8.B. CARBON HANDMIKE
Regular T-17B SURPLUS carbon mikes as used by- the
ATR FONRCES durlng the WAR. 300 ohma, with push-

PE-103 DYNAMOTOR %

WALTER ASHE stili has thal’ idesl power
supply for your cmergency e&et.np or mobile
rig. Biand new 1u original overseas shipping
crates. Renuine SURPLUS PE-103 DYNA-

MOTORS that dcliver 500 Volts D.C. at 180 .

to-talk switch, cord and plug. Brand New in original
over-scas-shipping  hoxes. 98C
Bhpg. Wt. 3 1b8. ONLY ...c..-iieteecinnaes
THROAT M|KES

200 ohm CARBON BRA.\'D ‘IEW ssc
ONLY gg T cecesenn,

FLOOR MII(E SYAND

Black heevy base and 2 section black and aluminum
tubs. Extends to 80°. The purchaso of a manufacturer's
closeout enables us 10 offer these Se 54 value $3 95
mike stands for- ONLY ... v cievanes o
Shpg, Wt. 13 ibs,

OUAL FILAMENT XFORMER

Two 5 volt windings at 5.25 Amps etch nnd $| 95
115 VAC Pri. Bhpg. Wt. 9 Iba. . Qi

- Ma. with either ¢ or 12 volt D.C. input, Get
yours while the fast dwindiing SURPLUS sup-
uly ]¢ll4 Shpg., Wt. 81 Ibs.

7

IMPORTANT REMINDER!
Placs your order NOW for the 1948 lIssue. of
ARRL “RAOIO AMATEURS HANDBOOK' and
EDITORS ANO ENGINEERS “RADIO HANDBOOK'

“D0 YOUR XMAS SHOPPING EARLY”

E;‘%Mﬁ f

to shiy the same day . . .
following reeclpt of your ovder:

2

%wwwwmwmmwmmw

RADIO CO.
1125 PINE ST.« ST. LOUIS 1, MO.

To make sure of Dre-Christmas dellvery blaco your order
now!{ Deapite the holiday rush.Walter Ashe will continue §
often the same hour . . .

RARARANASARARARAERNARARENANATAT COMING! ... AND sSOONER

THAN YOU THINK!

The' new, bigaer, hatter
Walter Ashe Gah'oq. feas
furing all that's new and
best in Radio and “Elfec-
fronies. For ‘‘priority’’ de-
Iivery on your free cony ask
{o have your name placed on
our malling Eist.

ALL PRICES F.0.B. ST. LOUIS

REMEMBER your trade-fn’s worth move

at the Walter Ashe store. 5o gel Walter
Ashe’s offer before you make tbat trade.

W@IWD WEWTM WOPGI

WQULH
WoNRF WQOQDF WoIYD WOKES

ORDER NOW ~

AVAILABLE AT ONLY 25¢
AMPLIFIER CORP. of AMERICA

398-10 Broadway «Mew York 10, N.Y.

An 1l-ounce printed-circuit Citizens
Radio is being readied for the market.
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RADIO PILOTED
OCEAN FLIGHT

*{Continued from page 28)

This is wrong. In the All-Weather
plane the flight control is completely

. within the plane and its only outside
collaborator is the radio beam on which
it is homing.

The trans-Atlantic flight last Septem-
ber was not the first major pilotless
flight accomplished by the All-Weather
C-64. In January 1947 it flew from New

York to Wilmington, Ohio, and the fol-
lowing June it flew from Long Beach,
California, back to its home base at
Wilmington which is also the head-

RADIO-CRAFT

quarters of USAF’s All-Weather Fly-
ing Center.

The Automatic Flight is accomplished
in 12 successive phases. The 1st is the
pre-takeoff during which the plane is
manually aligned with the runway. Sec-
ond is the takeoff and the first phase
under automatic control. When the air-
craft reaches an altitude of 50 feet,
phase 3 sets in automatically and the
landing gear is retracted. This phase
holds until an altitude of 1,000 feet is
reached when the 4th phase takes over,
automatically retracting the flaps. This
phase continues until the plane reaches
the previously determined cruise alti-
tude.

The next 4 phases are navigational,
during which the aircraft flies a ground
course based on directional information
from radio stations, magnetic lines of
force of the earth and the air miles
computer. In the trans-Atlantic flight
there were two relay surface ships at
sea on which the plane homed. After
passing the second ship, the beam at
Brise Norton brought the plane to its
destination,

The 9th phase is the beginning of the
descent to landing at destination, drop-
ping to approach altitude over a pre-
gelected radio station (in this case the
radio station at Brise Norton). The 10th
prhase becomes operative after the plane
has descended below a 2,000 foot alti-
tude. The flaps are dropped and landing
gear lowered. Phase 11 occurs when the
plane reaches the glide path and begins
the final approach on localizer direction-
al beam and glide path beam. The flight
is concluded with phase 12 as the air-
craft touches down on the runway and
the brakes are activated.

Of all the steps in automatic flight,
the application of brakes on landing is
the only operation not electronically
guided. They are applied by purely
automatie but mechanical means. Ag the
wheels touth the runway a mechanical
process takes over, which gradually and
effectively slows down and stops the
plane. The stimulus for this operation
comes from the momentum of the
wheels as they start revolving on con-
tact with the runway.

The brain for automatic flight is
called the master sequence selector. It
is located in the main cabin and is pow-
ered by an auxiliary gasoline generator.
Navigation is controlled by 2 mileage
counters and magnetic heading selec-
tors. These instruments control the
flight until the plane clicks off the pre-
get number of miles on the predeter-
mined heading. Final descent is at
present geared to the AAF Instrument
Low-Approach System (SCS-51 localiz-
er and glide path).

The master sequence selector is used
in conjunction with the A-12 Automatic
Pilot and is essentially a coordinated
system of aircraft controls whose func-
tions are pre-set much in the same man-
ner as a calculating machine. Various
mathematical operations are set in the
machine, then the total button ig pressed
and the answer is given accurately..
Similarly all flight data is fed into the
brain a button is pushed and the desti-
nation is reached safely despite the

DECEMBER,. 1947
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most-hazardous weather conditions.
Through the ingennity of- the U, 8.
Air Force it is conceivable that one
day you can sit in your own private
plane and instead of being confronted
with a maze of dials and controls, o
face a set of buttons marked, “New
York,” “Chicago,” “Rochester,” or
“Philadelphija” , . ., just as your push-
button radio is marked. Press the but-
ton marked “Rochester” and you take
off, fly to, and land there without touch-
ing a control, looking at’a navigational
chart or worrying about the weather.
All the intricate operations of flying
will be fed into the automatic flight con-
troller before yon take off. Indicative of

the universal application of this dewice,

is the fact that any broadcast station
can be used as a homing beam.

According te Colonel Kelsey, ‘“new
doors are now open. to aeronautical
progress and toward practical and sane
flying, regardless 8f weather, since the
functiening of equipment is unaffected
by outside weather conditions. It now
becomes possible through radio and
electronics to set up a flicht at any
point, over any route. This can be done
simply by pre-selecting settings of auto-
matic components.”

Automatic Flight is just one of the
many radio-electronic projects of the
peacetime Air Force, directed at making
all flying—ecivilian and military—safer
and more economical. In this fascinating
sphere of activities, hundreds of young
men each month are taking advantage
of the career opportunities in radio and
electronics offered by the United States
Air Force.

“SUPER-R" FM RECEIVER
(Continued from pege 35)

When the sot has been built and wir-
ing checked, it should be turned on and
allowed to warm up. As the regeneration
contrel is turned up, a loud “hiss”
should be heard. When a statiomnis tuned
in, the hiss disappears.

Youn will find that the best reception
is obtained when a very slight amount
of hiss is allowed to remain in the back-
ground. If no hiss is heard when the set
is not tuned to a station, the set is not
operating properly. Check the wiring.

If C3 is not the proper value, the hiss
will sound like a hum, feedback, or roar;
and the value should be varied till best
results are obtained.

No external ground of any kind may
be used with the set under any circum-
stances. If you must experiment, con-
nect the ground through a b0-uuf con-
denser.

The set is easy to build and make
work. Be sure the coil-condenser com-
bination, (L and Cl1) “hit the band.”
Check with a wave-meter if necessary.

Quality of reproduction will not stand
comparison with that of receivers which
use a discriminator and which do not
superregenerate. It does serve as an
excellent stopgap receiver for use in
areas with an FM broadcaster and few
or no FM receivers, as it is much easier
and cheaper to construct than a tuner
with a standard FM circuit.
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METROPOLITAN

ment house in the country. We carry approximately 5,000 testing instruments,
in stock, of all nationally advertised brands. The items listed below are
only a few selected models offered at specially antractive prices in order
to meet the present day demand for good merchandise, at fair prices. All
units factory guaranteed for one year and available for immediate delivery

from stock.

is the largest specialized testing instru.

The New
Model B-45

BATTERY
OPERATED

SIGNAL
GENERATOR

for scrvicing AM, FM and Televigion Recelv-
ers. R.F. frequencies from 160 Kilocyeles to
50 Megacycles (150 Kc, to 12.5 Mc. on Funda-
mentals and from 11 Mc, to 50 Mc. on Hare

monies). Complete with 32775
NET

shielded test lead, self-con-

tained batteries and instruc-

tions.

The Model 689-IF
WESTON OHMMETER

A convenient, pocket size chmmeter for check-
ing circuits by the resistance and continuity
method. The cnergy for
the resistance reading is
supplied by a seif-con-
tained 1.5 volt No. 2 stand-
ard large fiashlight cell.
Built to meet U.S. Army

Requirements for Accur-
acy and Durability!

This Ohmmeter also has a
double range 0-10 and 0-
1000 ohms for the ac-
curate of

The New Universal
COMBINATION TEST SPEAKER

A new cembication.test spoaker phu resistor wb:mutor
u$ condensar substitutor
nlul resistor tester
Plus todidenser toster
plus output meter

. A MUST FOR EVERY RADIO
SERVICE MAN AND ENGINEER

No need to carry the speaker to your shop in
servicing any radio from the small midget to
the most elaborate oonscle. Any output tube or
tubes can be matched simply by rotating inpat
switch to listed tube and rotate field switch
for proper impedance and proceed with testing.
External velce coil connection permits testing
of set-speaker to determine if outfput trans.
former is open or shertsd. Field impedance:
500, 1000, 1500 and 2600 ohms at 176 Ma,

ru
bmlo ship-gray, crackls-finished lteel

low resistance values.

Model 689-TF comes coms
plete with operaung m-
struction,

LE 'I'HER CARRYING
CASE.

List price 525.0031485

Our Price

AC- nc QUALITY P‘;.ULTITESTER

A new pocket-size volt-
ohm-milllammeter with
features never before
available in an instra-
ment of this size and
- price.

i D.C. Voltmeter: 0-5-50-250-
500-2500 volts. A.C. Voit-
i meter: 0-10-100-500-1000
volis. Qutput Voltmeter: 0-
10-100-508-1008 volts, D.C,
Milllammeter: ©6-1-10-100
q mlllnmpores D.C. Amperas:
-10 amperes. Ohmmeter:
y 0~500 100.000 ohms; 0-1
. megohm. Doeibel Meter: 4
w0 +55 dh The scale 1s callbrated for lime of 500
ochms 1mpedance. For other impeaanaces eotrectjon
charte are supplied.
Mndel 111P, In portable ease (not 1llustrated) includ-
ing testing leads and complete in-
FEPUCLIONS ... -..eisiera st irnianes $19 85
Model (11A, open fuco, as shown, ecom-
plste with instruction

. complete with opomtlnu in«
struetions, size 7°x4i°x5".
{10 V. AC, 60 eye.

32750

Model 570 PREMIER

Band Spread Dial

SIGNAL
GENERATOR

AIR TRIMMERS ON
ALL BANDS

TR'PLE COPPER
PLATED SHIELDING
EFFECTIVE LINE
FILTER
Pure 400 cycle
modulation

(losa ﬂlan 5:/. distor-

Range TSKO W?:‘QE( on fendamental, and 50- l.;OMC on

3rd harmonic for aligning ‘FM and Television

Liecelvers.

Accuracy botter tham 1%. A.G—115 volts, G9-00 cycles.
1 2

Ovml sh:—!&'xl 'g‘xﬁoi“ $54.75

and oporlzlnl instruetions. NET

SPECIAL VALUE!

National Union 5-BPI Picture and Oscillo-

scopa Tube—Brand New,
Guaranteed—Reg. !ist price % 75
NEY

$24.75. Our SPECIAL Price.

ORDERS FILLED SAME DAY RECEIVED!

Hetrnop

1947

TERMS: 20% Deposit, Balance C.0.D. Or Full Payment with Order,
SEND FOR FREE CATALOG

Inquire about amazingly high allowance for your used Test Equipment,
Write for information about New Metro Time Payment Plan,
‘We repair ail types of Testing Equipment.

alcfact circtroNc 3 INSTRUMENT CO.
DEPT. RC.12, 42 WARREN STREET NEW YORK 7, N. Y., U. 5. A.
DECEMSBER,

75
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RADIO-CRAFT
LIBRARY SERIES

Instead of the usual neckties and socks, give him
something reaily different this Christmas—not
only useful but something that he had his heart
set on buying *“some day.”

o k What better fits this description than the com-

1O BooksS picte RADIO-CRAFT LIBRARY SERIES con.

$ 5 oo -taining 10 practical technical books, each dealing

. with different phases of radio construction, test-

. ing and servicing. The books are profusely illus-

¢ trated, printed in readable type and bound in
handsome modern covers.

The man who receives this gift of the RADIO-

. Complete
Set of

Individual  papT LIBRARY from you will thank you this
volumes Christmas and countless Christmases to come for
50¢ each giving him the means to a sound radio education

and increased ‘earning power.

SEE YOUR RADIO PARTS DEALER; IF HE CANT SUPPLY YOU

creceeseer MAIL THIS COUPON ---nnoooereee

nADcRAFT PUBLICATIONS. Der‘t 27
West Broadway, New York

Send me tho volumes (30v ecach, postprid) chocked. My ndio dealer Js unable to supply.
T BOCL0SE $uvuecnionaersoriieaotmonoaossroorsoeessstonssossseronsaseatasibostossssrsssnsesossssnsraosssons
O ALL i0 BOOKS $5.00

O NO, 20—HANDY KINKS AND O NO. *  BUILD- O NO. 37—ELEMENTARY RADIO
SHORT CU"I‘% ER'S GUIDE BERVICING T

a No. na—gg’uguu ATENT- O NO. aq-nmxolismmrmmc D NO., 38-HOW TO BUILD RADIO

TS IRCU RECEIVERS

O NOs 31—R AD'} UESTIONS 0 NO., 35— TEUR RADIO
A ) TLDER'S GUIDE

O ND. 32—ADVANCED SERYV © No meo TEST INSTRU-
ICE TECHNI

Your Name.corew. . siuscacsosonenonscsossnciions X . A

('rint Clearly)
Dealer's Name.....ooptier satssmssionasisasaasas

RADIO-CRAFT for

SELLING A RADIO
(Continued from page 73)

interested in hearing broadeasts from
their native country, and to them the
short-wave band is often a most im-
portant one,

Tone controls help to get better
quality or at least make the radio sound
more pleasant. The presence or lack of
one always should be pointed out to a
customer.

In cities where electrical interference
makes AM reception very noisy, FM is
a boon and a blessing. A goud FM set
will of course cost more than a good AM
receiver, but is well worth the difference
in price because of the better quality
achieved not only by FM’s greater tone
range but by the reduction of noise and
static which often spoils AM programs,

Television may be a luxury for some
time in the future for all but those of
higher-than-average incomes. But don'’t
shy away from the possibility of a sale
for that reason! More than one televi-
sion set has been sold to a buyer whose
income -would not seem to warrant it.
Some people are very much interested in
the new form of entertainment and are
willing to scrape and save to have a re-
ceiver. Others with large families feel
that the set is well worth its.cost be-
cause it provides home entertainment
for the children, and part of the cost is
returned in reduced expenses for movies
and other forms of outside amusements.

r ¥ /4 4 1
]THE ﬂooé RM"O'

The Lightweight Portable l
That Plays Anywhere! l

COMPLETE KIT

~$0).95—

1533 battorien

FEATURES

¢ 4 PM Alnico Speaker.

® Fingertip control of statlon
and volume. -

® Four minlature tubes.
® Bize; 732" x 93%” x 8",
* Weight: Only 4 Ibs,
® Leatherette bound.
an's the ldea.l olft for X
. the Idea! radio for evorybo':‘y.

8ond $3.50 with order. Balanea
C.0.D. i

GENERAL RESEARCH
LABORATORIES

222 §t. Marks Avenue
Brookiyn, New York
DEALER'S INQUIRIES INVITED

DECEMBER,

i947



A new development in portable radios
is this combination of a radio and a
small camera, making a single unit in-
teresting to amateur photographers and
radio enthusiasts alike.

Known as the Air-King Radio-Cam-
era Model A410, it is a superheterodyne
radio with a 1Rb, 1T4 1Sb and 3Q4 as
tube complement. Batteries are a 67%-

-~

THIS NEW PORTABLE RADIO TAKES PICTURES

= Wil ¥ 5]

volt B and two 1%%-
volt flashlight cells,
No. 2 size.

The camera oc-
cupies the top 2%
inches of the 93%-
inch case .(which is
47% inches wide and
38 inches deep).
It is of the com-
mon miniature box

film (picture size
roughly 1 x 1%
inch). A 50-mm
fixed-focus menis-
cus lens is used,
with a single stop
and provision for
both time and in-
stantaneous expos-
ures. The view-
finder is direct,
meunted on top of
. the case, with the
film-winding ° knob
beside it.
The loop is so
mounted in the lid
that it does not de-
pend’ on the hinges
for contact. One
heavy {ead soldered
to a contact in the
middle of the door
acts to prevent it from swinging too
widely open. The other, a wiping con-
tact, “makes” when the door is closed.

Volume, gquality and sensitivity ap-
pear to be average or above the average
for this type of receiver, and the work-
manship on the radio is excellent. To-

tal weight of the radio-camera is less-

than 4 pounds, with batteries.

NOW-—GLASS THAT CONDUCTS ELECTRICITY

Conductive glass, which can be elec-
trlcally heated to keep it free of ice,
is being installed in the control cabins
of the giant Stratdcruiser passenger
planes, it was rev ‘aled last month.

This g'ass, called Nesa and developed
by the Pittsburg Plate Glass Company,
has ins’de and outside layers of plate
glass with a layer of a clear vinyl plas-

‘tic between. On the inside surface of -

the outer layer is a transparent but
electricallty conductive coating, whose
composition is secret. By passing an
electric current through the coating,
regulated heat can be applied to the
glass, keeping it ice and fog free at all
times. The idea, it is suggested, may be
applicable to automobile windshields.

4000-6000 Volts D.C,
Filtered & Shielded
*IT'S SAFE. No
60 cycle a.c. means
no dangerous high ca-
! nacity condensers.

VKZIZ OVOLTZR
TEIEVISION POWEIR SUPPLY

GIVE HIM (OR EVEN YOURSELF) ONE FOR CHRISTMAS

For.
Your

*Does a PERPECT
JOB with the 1GP4:

*ECONOMICAL. Com-
pare cost of transformer,

the new, brighter filter condensers, recti-
7JP4: the just out fier and insulation.
10" electrostatiec $17 95

tubes,
‘Guaranteed 3
months.

C.B. MFG. CO.

4312 W. 37 St.. N.Y. I3, LY.

VERIFIED

2234 University Avenue

“They Glorify the Tona”

WRIGHT. °
Inc.

SPEAKERS

St. Paul 4, Minnesota

type, using No. 828-

1 Lafaystte Radio, Dept. JL.7 :
B 60 Sixth Ave., N. Y. (3 ’
3 Busb Frep Bubplement & Glft Guldo No. 838 :
: Enter my order for X19444 v
1 XPs737 :
JOchex O Mo tubets) :
] ]
B Namo® .evervacencnas P SRR 0 B S0 O C So0000000 sere g
E ]
: : AGATOBY seesenssnctosantosasearssivarsmsynnsennnens :

[l
B CUY siecenccrosoionnatcensssZONG. o BB erarenss :
-
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it’'s new

it's timely |\,

it's F. REE!

LAFAYETTE'S new Radio
Supplement and Gift Guide

Here are some'ltypical
Lafayette Bargains

Phono and Amplifier Case

Handsome airplane
luggage type case,
|ig?|hveighi and
sturdy. Wil hold
phonos built to play
10 or |2-inch rec-
ords, with space for
6" spkr. and amp.
circuit. 13 x 147 mtq.

Ay

panel. 19x 133 x 7, overall. 8 1bs
X19444 Your Cost, Only ......... $6.95
10 for ..ol - $55.00
TRUTEST 6714 Volt Battery
A powerful miniature

"B" battery for porta-
ble radios, hearing aids,

etc. Can be’ used in

place of similar Bur-

gess, Minimax, RCA,

otc., batteries.

2-11/16x 34 x 3-11 416" -

14 Ibs.
XPS737 . $1 29
Sensallonal Tube Values

87IA ... N5 N, o 1LY
&18020 .....000nen 3.45
Eimac IS5 E.......... 1.95
327 A coiiinnnnnn.. 295
VT-127 A ooovviinnnes 295
7BP7 ......... 03050 o 3.95
954 39

_Lafayette Kadw

RADIO WIRE TELEVISION, INC.

100 SIXTH AVENUE, NEW YORK 13, N. Y.

542 E. Fordham Rd 24 Central Ave, 130 Federal St.
Bro~x 58, N. Newark 2. N. J. Bosten 10, Mase.

'.‘----'MAIL THIS COUPON TODAY == m=mmm

r.--_-----------------------‘

S|



ALNICO MAGNETS
Powerfu!l ALNICO MAGNETS tn many sires snd -
shapes al in stock, Writs for latest - doseriptive

ways
‘Illnshted supplement.

RG.8U CO-AN CAELE. 82 ahn. 4 n. lengths
with . L-259 (83-187). ... .. .39

CO-AX CABLE eouws:rons L zsa 3 18P
Plated hrass. Cablca 0 34 O.D........... .23

TUSES: Perfect condition, h&: not ‘in sealed ¢are

tons. ‘Most typos in- stock. at up o0 800% off Ligt,
puaranteed 90 dnya
#20, 46 OF DO ... onmcvecvennniocs 29
8‘2 ' 76, 76, + 76,80, B0, 5T, GHE 39
........ 4...;5...(5...........
1 .3 57 [:] -.v e

onsme
T )

T-44A DYNAMIC Mis i

FORM R

CROPHONE (AAP .O?O.B‘ f" &
uuum.y bi-pola um 18 G. Per
bt ln - za 3t 5 ibs. Pep
L ¥ ud | g 9 i i

HANDY RADIO PARTS KITS

31—RF|mzNNA &'géic gon.s 10 o8
0031 to +2mid, 200-600 Cleu'b RN
i = ETO o G T i 46 303
=.,,.., ¥ RS TRl
................... e e e e

a.u—v 55 E TONE Caﬁao 10 ssscd.
W N0 womnn l@r soritchos cepern 149

RES 'ORS.

o8
A9

W Ny N
# 20-8PEAKER REPAIR KIT, Slvo with  this

kit. f‘ 28 oastd. paper
w10 spiders, 25 velce cofl {om-. 3 yta,

£, 1 .
?e‘!‘l sty 26 chamols leather nemrmnw. it

of 18 bo - 8 2.49
azv-nugﬁ";goﬁ m—:am'r %hr\. geinife

B, etcd «l und, 10 um-
.................. . 1.98

............................... 2.78

MINA

E_ALNICO V PHONE UNITS (ropimces
&t‘?’nl lar K im.

30 beadsots).
nu & suﬂlc{ent volume lor
use ns: PM

P PEARFE: DYNAMI ?
CON'I‘A W&‘R ‘ounoer" NU&DQM

.or as

39

UTC ““OUNGER’'* INPUT TRANSFORM.
ERS (Vs"x1 3-1¢7), Dynamic miko or
low impedance Plck.Up to grid. .49
-MoBlf Bocstooo0:, | 180 12 for 5.00 1

GLIDE PATH RECEIVER R. BﬂIARN' SA. um
1ns: ent lmding, 352- SSW -
uon 85 tubus & Ccrystals. tth co

PHONO ATCH FILTER mnnsmnmzn (1 'm' b

5q. ® 83%). Gempilote with hook-np disgram. 49
PE-187 S PFLV lncumnlm.e unit, but =
tigoid-m| u‘m lays, sw-n: I; rﬁg. -::tmnld
um mct. B . riavle g 1
LO’:O’LIS" OD crackia finish.
PLUZ dostrry 173p toch. manua l
............ et edrnnsrees 249

PROMPT EXPERT SERVICE ON ALL SFM“R &
PHONO PICK:UP REPAIR

MINIMUM OROER $2.00 = 20% o:rosrr
REQUIRED ON ALL OROE

PLEASE ADD SUFFICIENT POSTAOI
WRITE DEPT. RC-12

MAKERS OF CONES AND FIELD COILS
NeEw YorRk 7, N.Y

6%.67 DEY STREET.
WORTH 2.02B4.5

12000 SQ FT OF RADIO PARTS

SHOULD SERVICEMEN
'BE LICENSED?
(Continued from page 17)

.time country-wide licensing by authori-

ties is not necessary if the radio servic-
ing industry can regulate itself.

¢ Rapio-Cearr belisves thet the issue is

urgent. It believes also that unless cor

rective steps are taken in the near future,

1 licensing will very certainly result.

¢ Rapro-Caarr would welcome suggeations

from within the radie servicing industry’

and particularly welcomes codes set up by

Jocal associations which will be publicized
.as'models in future issues of this magazine. .

® Raoio-Cearr will welcome all sagges-

tions on this important subject and will

devote ample space to it in future issues,

Silent Sound with power enough
to pop corn, light a pipe or kill a mouse
was reported from the Pennsylvania
State College last month. The sound is
'produced by an ulfrasonic siren which
operates .on the same principle as those
on fire or police cars.

White mice placed in the sound field
died after one minute of exposure. An-
other mouss, exposed a half minute, ap-
peared normal cight minutes later. The

following day, however, its outer ear .

had deteriorated. The silent siren also
was found -effective in killing insects.
Mosquitoes died in 10 seconds but a

‘monarch butterfly caterpillar lived 215

f complete & simplified diagrams & Instructiont

[ 2 NEW HIGHS

{ tuned at the factory. Uses 2 I.F. stages, { limiter |

IN VALUE

Portable Kit Model
B4

introducing our new Kit
Model B4, a 4 tube
poHable racelver which
operates oa self-con-
talned batteries. Ap-
proximate size: 8 x 63 :

X 4. Uses the following tubes: IRS s, 1U4, ISS and
384. Power switch is convsmanfly Iocaled on
front of set. Alnico ¥ parmanent magnet dy-
namic speaker. Case covered with weather tested
alrcratt material. Price of kit 9 95
complete with tubes .... .

Kit Model FM-7

Asplondid, fow-
priced, seif-coniained
tablemodel frequency
modulated radic re-
celver kit, including
speaker and beautiful i
Bakelite -cabinet, {t.

has a frequency rve.
sponse of 86—110 MC,
can also be uted as a =

TUNER with & high quam-, amplifier, Phono-fack
is provided In rear of chassis with doubile role
double throw switch control for feeding signal
to either the radio speaker or to the phcnoi?n ek,

v o et

Additional jack for connecting extra loud speak- §.

ar it included. The R.F. section of the ki is pre-

stage and | discriminator. Minlature fubes used
throughout. Price of kit complete with $29.95

tubes
All kits accompanied by a Detailed,
Wlustrated instructlon sheet

Now readvi New educational pamphlet . ., .

on all our models ... ... ................. 50¢

Many other kit modcls available.
Write for catalog M.

RADID KITS COMPANY |

New York 6 N. Y.

‘. ‘
. 1

seconds. hlzo Cedar Street
LOWEST PRICES ey
ANYWHERE 2000
TUBES up-to-the-minute

Standard brands, in sealed cartons, 60% to
80% oft, mll ‘types, No diseount less than 60%.
b tube k:t 50L6 BBZS 128A7 128K7,

128 QT b R e sz.-rs_

IZSKT 59&—12307 590——85!.6 590—35W4
330—1281)6 89c—2001: 69¢—9002: 69c—6J6:
¢
Transmitténg Tubes: RK34: 98¢—T17A: 6%c.
Raytheon Agorn Tubes: Nos. 964, 966, 966,
957: 45¢c each.
Raytheon HPearing Aid Tubes: Nos. b0lax to
608nx: 0 each.

CONDENSERS

All popular brands;, fresh stock., guaranteed
1 full yw 20 IQBD 25c—-20/20 @ 160 : 360—
8 450 : @ 450: d90—16 @ 4560: 49¢
" 0/10 @ 160 4We—80 @ 150: 29¢—20 @
100

VOLUME GONTROLS 3” Shaft: %, 4. 1 &

2 meg, with switch: .. ... 0veivnne $ 47
P.M. Speakers: b7 Alnico #5 PM., 1 oz.
Magn@biz’ Ul iatete e Setie ole e ol .$1.3%
with output transformer: ..8L.79
6”7 G-E Alnico #5 P.M. 2.47 mag‘réet:
49

12” G-B Alnico #5 P.M., 16 oz, magsgets
9

KIT OF 100 IRC assorted enrbon registors,
most popular types, at ¥ & 1 watt: $1.79
SET OF 2 LF. transformers (4686 EC) &
matching oscillator coil:
Monsy back Quarantse.
20% deposit with order:
balance €.0.D.

COMMERCIAL RADIO

36 BRATTLE ST., BOSTON 8, MASS.

g

RADIO-CRAFT

RADIO and ELECTRONIC
PARTS

in this just-off-the-press

ICA CATALOG

Standard Items

NEW [TEMS
New Prices
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Mo | - ¢
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SEND
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TODAY
NOTE

The new senvational 1A self-sorvice
MERCHAKCISLR 1S READY!

Write and learn how to get one FREE

— =
I[ﬂ‘*‘ insuline
CORPORATION OF AMERICA
Insuline Butlding Hew Torh

More 1har @ suurter .mlun r Jumtly produclion

for DECEMBER 1947
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[~ ~The New Model 247—————"—""=""""""

TUBE

TESTER

. The Model 247 incorporates a newly designed ele-
F eatures. ment selector switch which reduces the possibility
of obsolescence to an absolute minimum. Any pin may be used ae a
filament pin and the voltage applied hetween that pin and any other
pin, or even the “top-cap.” .
The new free-point system described above permits the Model 247
to overcome the difficulties’encountered with other emission type tube
testers when checking, Diode, Triodesand Pentode sections of multi-
purpose tubes, because sections can be tested individually when using
the new Model 247. The special isolating circuit allows each section
to he tested as if it were in a separate envelope.
The Model 247 provides a super sensitive method ‘of checking for
shorts and leakages up to 5 Megohms between arty and all of the ter-
minals. Continuity between various sections is individually indicated.
One of the most important improvements, we helieve, is the fact that
the 4 position fastaction snap switches are all numbered in exaet
accordance with the standard R.M.A. numbering system. Thus, # the
element terminating in pin No. 7
of a tube is under test, button ONLY
No. 7 is used for that test.

-

Model 247 comes complete with new speed-read chart. Comes housed in hand-
some, hand-rubbed oak cabinet sloped for bench nse. A slip-on portable hinged
cover is inciuded for outside usg.

Size: 11%4" x 84" x 5%".

209 deposit requlred om all C.0.D. orders.

‘LMOSS ELECTRONIC DISTRIBUTING CO.

32990

229 FULTON STREET
Dept. RC-12, NEW YORK 7, N. Y.

——-—w————————

RADIO AND RAILROADS
(Continued from page 18)

or with ships equipped with ship-to-
shore phone.

The train phone service will be avail-
able at all times when the train is with-
in 26 miles of the 30 or more cities
which have mobile telephone systems. As
the use of mobile telephone inereases, it
will be possible to call from almost any
point aleng any railroad line. Calls can
be received while the train is within the

Radio Central of "“The Train of Tomorrow."
Radiophone handset is at (1) a control box at
(2) wire recorder-at {3) broadcast receiver
at {4) and PA amplifier at (5). Mobile radio
transmitter and receiver are in cabinet below.

RADIO-CRAFT for

same range of mo-
bile service control
stations, (Mobile
service has already

begun on standard |.

railroad runs, as
described in RAD10-
CRAFT in October.)

A person who
wishes to talk to a
passenger first
calls long distanee,
then asks for the
mobile operator.
Given the approxi-
mate location of the
train, the operator
routes the call over
regular land lines
to the nearest mo-
bile radio operatory
and the last link is:
by radio-phane.

Communica-
tion with the train
is effected with FM,
An antenna is
mounted on the
roof of the lounge
car for transmis-
sion and reception.
The train transmit-
ter operates on
157.89 me, the re-

ceiver on 162.63 me, |
DECEMBER,

1947

Your work looks better

, w.ith QMEBN
AMCON PLASTIC

3 Star Performers!

E S
Point out the Amcon Plastic-encased Ca-
pacitors the next time you return a chosais
you have serviced. Your customer can seg
the quality of your work as well as appre-
ciate the improved performance it has
accomplished. Amcon Plastics are tep-
quality components that look the part—

they have sales appeal as well as “engi-
neer” appeal!

ASK YOUR JOBBER FOR THE “3 STAR PERFOAMERS” CATALOS

<> AMERICAN CONDENSER CO.

4410 N. Ravenswood Ave., Chicago 40, iliMmois
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RADIO
CRAET

The beginning of 1948 will be an importa

- is in keeping with the upsurge in popularity which television receivers are now experiencing.

The first six menthe of 1947 have shown

last six months of 1946. A half million sets are expected to be produced by June, 1948. About

20 broadcast stations will be in operation.

Such production fizures have an indirect bearing on technical developments. The public pur=

chases seta when performance as well as

S_pgcinl Television Number to report recent technicai improvements to help our readers, in ger=
vicing television sets—to advance the art of televigion, in general, and to benefit the publio.

The January Television Issue will not be a historical review number—nor will it carry opin-
ions of personalities’ in the industry. The Special Issue will be confined striotly to practical,

technical news—news that will be really

Be sure to watch for the big January Television Issuwe. If you are not already & subscriber, it
will be an excellont isquo to atart ¢ RADIO-CRAFT subscription.

80

NEW YORK
Othcen 8 Warehouws
242'W 55050, KLY 19, Chicago &

e ——————————

FOR CASH OR CREDIT
NEWARK VALUES
LEAD THE FIELD!

Authorized Distribuiors of
ALL STANDARD MAKES OF RADIO
AND ELECTRONIC EQUIPMENT
TELEVISION SETS, KITS & PARTS
PUBLIC ADDRESS & SOUND EQUIP'T.
»

TAKE OME YEAR TO PAY
for Equipment Totolling $75 or Over

20% Down-—-12 Monthly Payments®
*Ples 6% Corrying Chorge=3end for Order Blank

nt milestone in the technical advance of television. It
over 9009 greater television set production than the
This will be increased to 30-40 by the end of the year.
price satis{y. It is the purpose of RADIO-CRAFT'S

freeh and worthaohile in January, 1948.

R T
$3.00 FOR CARTCON IDEAS

RADIO-CRAFT 0Drints several radto cartoons every
month. Readers are invited to contribute humerous
radlo idess which can be ussd in cartcon form.
It 1s not necossary thet you draw = skeich, unlees
you wish,

IDEAS NOT WANTED

No electrical or radie deflnitions waoted. Bomo of
these were Dublished in tho past, but the sebiect is
about exhausted

All checks arp DaFable on Dublication,

Address RADIO CARTOONS. RADIO.CRAFY, 25
Wost Broadway. Now York 7. N. Y.

Radar equipment ‘designed by Raytheon
for use on the Great Lakes has 6 ranges:

ELECTRIC COMaaNY (ke

New York City Stores: 115.07 W, 45th 5t. & 212 Fulion 5t
e e e e e,

CHICAGO] |1, 2, 4, 8, 20 and 40 statute miles. The

323 W.madien S0

.ui.} | short ranges are expected to be par-
ticularly usefil at the close ranges en-
countered in lake navigation.

HIGH-RANGE OHMMETER
(Continued from page 34)

If the scale could be expanded at the
ends and compressed in the middle
either arithmetically or logarithmical-
ly, the difficulty could be overcome. A
satisfactory and simple method of ex-
panding the scale distances at the ends
and compressing them in the center was
found. Through this scale the value of
the ohmmeter was immensely enhanced.

The scale is best drawn on a piece
of ' good strong drawing paper. The
longer the scale the better, as read-
ings will be clearer. The maximum
length is limited by the available space
on the panel. A length of 8 inches is
excellent.

Four horizontal lines, about: ¥%-inch
apart and 8 inches long, should be
drawn. The exact center is determined.
Then the beginning is marked 0, the
middle 0.5, and the end 1. ma. Vertical
lines are drawn from the top to the

| bottom lines. The spacing for the other

values of milliamperes is arrived by
marking off 5 to 6 and b to 4 each %
inch apart. From § to 7 and 4 to 3 the
distance is % inch. From 7 to 8 and
8 to 2 it is 34 inch. From 8 to 9 and
2 to 1 there is 1 inch distance, and the
last gap at both ends is 134 inches.

This produces a scale with ends 3

times as open as the middle, Ample space

is provided for writing in ohmic values.
The scale is therefore compressed in the

| center and expanded at both ends.

TABLE
READING, MA MEGOHMS
0.1 2.7
0.2 1.2
03 07
0.4 ) 0.45
0.5 03
0.6 ° 0.2
0.7 0.13
0.8 0.075
0.9 0.033
1.0 0

Full-scale reading (1 ma) corresponds
to zero resistance with 300,000 ohms in
fhe internal circuit. Half scale {0.5)
will correspond to 300,000 ohms limiting,
plus 300,000 ohms test resistance, so the
300,000-ohm mark falls at the center
of the scale. Values for other markings
will be as per Table 1, provided always
that the instrument is working on ex-
actly 300 volts.

A better method of marking appears

| in” Fig. 2. The readings of this latter

table have been rounded off, but are
near enough for all practical purposes.
A glance shows that useful readings are
obtained from 10,000 ohms to 14 meg-
ohms. For weltages other than 300, a
corresponding set of scales would have
to be worked out, either by measuring
actual resistances or by computation
based on Ohm’s law.

The help offered by this scale may not
seem. important at first glance, but use
will convince you of its value.

RADIO-CRAFT for DECEMBER, 1947
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FM TUNERS -
(Continued from page 26)

and are wound with No. 12 enameled
wire. Turns are spaced % inch. RFC-1
and RFC-2 are b millihenries each.
RFC-8 is 15 turns of No. 16 wire, ¢lose-
wound on a -imeh dowel. :

The physical layout for the 10.7-kc
1.f. amplifier should be made with cau-
tion. Each wire from the i.f. transform-
er can should be brought out through a
hole drilled as close to the correct socket
pin as possible. It is preferable to
mount the stages imn a straight line to
avoid extra shielding. The interstage
shield needed in this tuner can be seen
in the under-chassis photograph. Also,
small circular shieids were soldered in
the center of the eircle of pins on 2 of the
tube sockets. If the if. transformers
are not provided with swamping re-
sistors, each -winding should have a
817,000-ohm resistor (or such resistor
value as the manufacturer recom-
mends) paralleled across it.

The tuner of Fig. 2 is like that of
Fig. 1 in most details. A 6BE6 is used
as the oscillater. The oscillator coil is
tapped 1 turn from the bottom. Limiter
voltages and constants differ from those
used when there are 2 limiters. If de-
sired, a 6ALS discriminator can be used
instead of the crystals. This will prob-
ably result in a saving in expense, but
will increase the filament drain slightly.

Some important points

Many considerations are overlooked
by the constructor who is assembling
his first FM receiver or tuner. In wir-
ing the rdf. mixer, and oscillator sections
it is important not only to secure the
shortest grid lead but also to provide
thorough grounding and bypassing.
Especially important are low inductive
paths to the tuning-condenser frame
and wiper contacts. Each stage should
have its own heavy braid ground wire
from the coeil (if the coil is not mounted
on the condenser) and tie point for the
bypass ‘condensers running as directly
to the tuning oondenser as possible. If
tuning is noisy, it is usually the result
of poor rotor eontacts. This common
trouble is easily eured by a eleaning and
lubricating job. If the clrcuit is wired
properly and decoupled there should be
no oscillation trouble in the i.f. stages.
Filament bypassmg is very important
in high-gain circuits. Don’t forget it!

Oscillation is not usually evidenced
as a whistle or squeal in an FM receiv-
er. Heavy oscillation is evidenced by
complete elosing of the tuning eye even
without any signal. Light oscillation re-
sults in distertion on strong FM signals.

As stated before, all the bugs have
been worked out of this eircuit and there
should be little trouble., For alignment
of the circeit it is best to beg, borrow,
or steal a2 high-frequency generator. It
can be done by hand, but it is tedious
business. Muoeh better alignment in-
formation is given in the handbooks and
circuit manuals than eould be given in

NUMBERS 4 and 5 OF THE ™ watsco uniBert |

(DELEEE Mt Purade "S5

BELY CAN BE CUT TO FIT
THE SENSATIONAL, MW, SCIENTIFIC

ANY DIAL DRIVE
WALSCO STANDARD TEST RECORD

Will not Skip or Stretch
FO1 LMEDIATE . . ACCURATE . . AUDIBLE. A

AND COfN OPFRLATID PHONOGRAPRE- SOIVIS THE nonuu ofF -

. T " SOUND j

® Three Tone lead-in grooves

permitsimmediote odjustment to
proper set down position of the
pick-up through oudible meons.

® Mode 10 RMA ond NAB

........

ol Y
@ Avdio tone ot end of record
indicates proper adjustment of
fripping action.

The WALSCO S‘Gnduld Test Record saves time and increases

"UNIBELT” comes in 5-foot length
spools and can be installed without
taking dial mechanism apart. A reol
time and money saver. Eliminates
the naed for stocking numerous sizes
of belts.

wfficiency in the adjustment af record changers and ¢oin opes<
ated phonograohs Write for full mformauon

Free sample and litevature. Write
1o Dept. 128

CHICAGO 5, ILL.

*MOST SENSITIVE
PHONES BUILT

* HI-IMPEDANCE
*NOISE PROOF

*MAY BE USED AS
A SOUND . POW-
ERED INTERCOM

89 oricINAL

COST—$25.00

reo vot SPECIALS

Limited quantity for immediate shipment—
while they last

8,000 OHM DUAL HEADSET H-16/U .

p‘ucea{ at $1

Include 28¢ to Cover Cost of Postage

Light. durable. and eficlent phones featuring m permanent magnet with an
8000 ohm transformer bulit into each unit., Molded soft neobreme earcup
shaped to snugly and comfortably envelop the entire ear. Steel headband
with new type adfustable slidino brackets mllow earcups to be extended or
retracted. Cover plates constructed of Iu‘nt\ulsm magnesium. No removable
parts to become loose or lost. Especially sulted to hams and commercial
operators, recording engineers, alreraft pilots and similar exacting applica.
tions.- Hi.Imaedance. extremely sems.tive. be -used as sound powerod
nterphones without use of m battery,- Can even ba used with simate xtal to
make a camplete radio recelver.

.
Carbon Throat Microphone
TM; mltronhona will work into mny 200 ohm
Input cireut. Has adlustable strap
(o fit any neck. in operation this microphone
is strapped arcund the throat thereby facHitating fuit
freedom of both hands and head movement. ideal for ultra

Combination Offer

nigh freguency mohile work for s, Can also bs used

Bom llems $ -25 n'- hizgrade Carbon_Mike by.simply drilling three holes,

Inelude 25c to case. Sensitivity of this mike equal o mikes cmlna
Cover Coast of $io and SIS Susplied with strap. (0° “cord and plug. C

Egstans YOUP COSt ucovsovevscocennnsossvscsasuscnsananons tevee

All prices F.0.8.
N. Y. C. Write for
Iatest Butistin IORC

20% deposit on
all ordars unless
rated.

NIAGARA RADIO SUPPLY CORP.

160 GREENWICH ST., NEW YORK 6, N. Y.

~— THE PRICES SPEAK for THEMSELVES —

bhkbbk
Ceci SR S
-'------F"

I RADIO TUBES-KNOWN BRANDS-BULK ELECTROLYTIC CONDENSERS
EACH EACH
I 80, 5U4G, BY3GT, GY4GT.......... e $ 210150V ... i
35W4, 2525, 25ZSGT, 35Z5...... 5005000 45120/20—150 V ........ e aasiel o oL
6F5G, 6F6GT, 6J5, 68A7, 6SK7, 68Q7.... AT}30—150 V . ... ... i
I 12BES, 12BA6, 12ATs, 12SK7, 128A7, 125Q7 49 | 40/40/20—150 V,25V ........
sHe 617, 6K7, 6Q7, 6SFSGT, 6SN76T.... 551g 4co0 Vv . . ... ...
I 5Z3, 35A5, 35L6. 50B5, LOLS....-.. eeeee 85 |yg qeqy L TlTTTITTTTTCCC
43, 6A7, 6A8, 6V6GT, 25L6GT. .... 59 | 16450 V o 26
l 02Z4, 6X5GT, 7A8, 7B4, 7B5, 7TB7......... .63 16/16—450 V """ - '59
1A5GT,1A7GT.1H5GT,IN5C1',1R5,184,185 .74 5 50 V 0000000000720 :39
I 1T4, 3Q4, 3Q5GT, 60AS, 14A7, 14B6, 14Q7 .79 —450 V..., srvenaa. srenes
6AC17, 6L6G, 25A6G, 36Y4, 117Z6GT.. . ... 05130450 V AT
I 1LAG, 1LES, ILN5,70L7,117L76T, 117N76T 1.35 [40—450 V ... ... Bl s 0080000 54

WIRE —— WRITE —— PHONE

BROOKS RADIO DISTRIBUTING corpP. |

80 VESEY STREET (DEPT. A), NEW YORK 7, N. Y. (COrtlandt 7-2312) J
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this brief article, and their use is rec-
ammerided.
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BONAFIDE VALUES

SHURE SHURE
T¢#1B |CRYSTAL
Push Butten MIKE
Carbon Mike s 95
98(: 6
With 8tand,
ve | £
et P | G220
Value $12.00 | $18.50
HAZELTON
INSTRUMENT CO.
MODEL 100

 Pocket Multimeter 2° Move-
ment,
Volts 0-15, 150, 1500; D.C.
Volts 0-15, 150 300, 1500:
Ohms 0-3000, 300,000; Mils

e $9.95

..... “sapsaran

Plays 10- and 12-1nch records. Enjoy
almost 30 minutes of umnurrumed
wuslc. Spoclal Low Price ......

s14¢4°

Webster #50 ,......cc.ccsnrapmnasncenas vee 92000
Webster #56 with automatie T AR : 23.85
Seeburg 2 post changer peeseresasinaises 4 2087

Maguirs, 2 post automatic stw ‘e TR

2 TUBE PHONO
OSCILLATOR

Complets with
tubes, 3525. 128A7.
Use with record
player, and tuno In

on any radio.

Como!ets. -

All Wlnd$4'75
2 Tube PHONO AMPLIFIER Volume and tons eontrot,
ALL WIRED with Tubes .......cevoericenes $4.85
ASTATIC Pick Up Model L-70 ...ccicacecees 225
A.C. Phono Motor .......cceccaescecocccenss 25

SPEAKER BUYS

4" Hoavy Ainlco SN0 PM Jeecwecrasrcncsncs $1.35
& Heavy Alnico Slug PM oiiiieenooenen.. 139
8 Hesvy Alnico Slupg PM .ic-coonneeaccnn.. 4,85
10" Heavy Alpleco Slug PM  ,..voooeeiooo. v 585
12* Heavy Alnico Slug PM ..cv.cenievennnen. 7.85

§ TUBE AC-DC KIT
Superhet radie kit—complets with bplastic cabinet,
tubes, Instructlons ...... viaesassessasinnsans $14.95

STANDARD TUBE KIT
Consists of 3525. SOLG. I28A7. 125K7. 12807 $3.50

CONDENSERS C.D, SOLAR, ETC.

40 MFD—I50 ¥. .coiececsancecias tesesssanes $ .30
40 MFD—450 V. ...cescviascce feesse Bocoos0o .70
. 50 Assorted Milca Condensers.....cceavesseces 2.29
, MISCELLANEOUS .
HS.30U MHearing Ald type Earphones ,....... $ .98
Slun.l M-100 Brass Koy ... ee.o 19
.92 Ohm Twin Coaxlal Cable .. . perft. .09
5650 Coaxia)l Cable ....... por ft. .06
'/. mep. Vol. controis & switsh Lotof 6 .40

Assort. |RC Resistors ...ccieesvecscconss 1.79

'l’rlmm—P 16 Headphones .c.covvevacicanonaes 185
8 Sectlon Teiesconle Acrial with

camplng brackel® ...ceecceccaoiasinioncs 1.85
with heavy Iu\f ....................... 2.39
MTI 630—5000 por volt—volt-ohm mil-
izmmeter. Roﬂullr $28.50.ccverenniinionnns 19.75
B-45 All wave Signal Genemtnr Veiseseses
lsl light with “dimout™ ........ 29%n. 4 Tor (.00

250, Deposit, Bal. C.0.p. Plus Charges
Writa for Latest Catalog

BONAFIDE RADIO CO.

892 Cortlandt St., Dept. F, N.-Y. 7, N. Y.

1006 ohms PV, AC. '
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Courtesy Electronic Laboratorica

Interesting Intercommunicator

THE widespread use of intercommuni-

cations systems in the Armed Forces
and industry during the war has result-
ed in ever-increasing demands for these
versatile units on farms, in homes,
stores, offices, and business organiza-
tions. Remote stations at the front en-
trance to the home, in basements, attics,
garages, barns, nurseries, and numerous

other places are becoming very com- .

mon as well.
An interesting postwar intercom re-

cently tested by RaADIO-CRAFT is the -

Utiliphone manufactured by Electronic

' Laboratories, Indianapolis. It is a wired

intercommunications system consisting
of a master and 1 remote station oper-
ating up to 500 feet apart. Each unit is
housed in a gray, wrinkle-finished metal

_box with a chromium-trimmed speaker

grill., Each station is only 6% inches
Wlde, 4% inches deep, and b inches high.
It can be mounted on a desk or hung at
a convenient place.on a wall by 2 key-
slots on the rear panel. Three-wire cable
is used between stations with connec-
tions made tp a 2-screw terminal strip

and common ground screw on each unit.

A 3-tube amplifier is included in the
master unit. The amplifiers are avail-
able in 3 models. Loctal tubes are used in
Model 2660, miniatures in the 26604,
and octals in 2660B. The eircuit, Fig. 1,
is the same in all médels. V1 i3 the
speech amplifier, which is resistance-
coupled to the power amplifier V2.
Operation is from 117-volt, a.c.-d.c. .
lines with the half-wave rectifier V3.
The series-connected filaments are sup-
plied through a dropping resistor. The
tube line-up of the 3 models is:

MODEL
Functlon, 2660 2660A ~ 2660B
Speech Ampli-
fier T1 14A17 12BAG . 128K7
Power amplifier -
T2 650A6 © 50B5 GOL6
Rectifier T3 3bY4 3pW4 3b6Zb

A remote station can be installed in
a child’s playroom or nursery. When its
switch-is Jocked in position, the parents

,are able to listen to the child while in

remote parts of the house.

CABLE ITERM. STRIP

MIKE TRANS 3" PM-SPKR 37PM SPKA
r\ { -w
_gllg : DT SW Al 6
AN ey =
A al »
305 TERMSTRIP 0—5——9  spoTSW

AARA.
v

7V AC/DC
—R—

ol

cE:so |
25\7[ e

“x- EXTERNAL SHIELD ON LOCTAL TUBES ONLY
Fig. 4—This 3-tube circuit combines high sensitivity, good speech quality and high output.
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ELEMENTARY RADIO QUIZ
By HAROLD GLENN

Check your radio knowledge. A more ad-

vanced quiz will appear in an early issue.

1. Light and electricity are energy,
and travel in the form of: 1.—
waves; 2.—frequency; 3.——ampli-
tude; 4.—electrons.

GOVERNMENT SURPLUS

We have on hand a large selection of
Radio and Electronic Equipment pur-
chased from the United States Govern-
ment, and solicit your inquiry on prac-
tically any equipment or component
parts used by the Army or Navy. Listed
below are only a few of the many items

2, Which has the longest wave length? Ve tor Bave.an Biocs
1.—light; 2.—heat; 8.—radio. . E0C
. The inductance is: 1.—a eoil; 2.— Gaseline ¢ °e"°'r"fx.rf'°"1°?““° plant. PE-187. 0.4 kv:“(z
- alF r [a , » ee

a condenser; 3.—an air core; 4.— 26-amper wunit, It contists of 2 WHIys Moder G.P.
o L an iron core gasaline engine and miscellaneous enging suxillaries
F IFE 2 . directly connected to an glternator with built-in
B 4, The to-and-fro surge of an electric ety B norial nags:ghv;i%;vﬁg PO guaRicN

WHENCE came the kanowledge that current in 2"' c,"'gmtt = ca.llaed: I'T Scgpe, 57 110 ¥, 60 Cycle taput, Conteol unit BC-1208.

. R - () - ualn, T

built the Pyramids? Where did detection; 2. —inductance; S.—oscil- |§ 1o tuber aciidtog BCEL Vot Ua R Toliae:

the first builders in the Nile Valley acquire lation; 4.—capacitance. OUF_DTITO! Lle 1o o v aicifut - ole o0 ol alo furals s 12 1a) GB

i :1.—s Indleatoc 1-22A. Uses Selsyn with indicatin

_ their astounding wisdom that started man | B. '_I‘he loudsp_eaker changes: 1 ouno! gt 1-20a) Thaes Schn) il G fiinge Fuge.
" on his upward imb? Did their knmvledge into electric waves; 2.—r.f. to a.f.; eondonsers, ete. Good for antenna and uansmlue‘s,’

" come from a race now submerged beneath 3—a.f. to r.f.; 4.—electric waves s T e
the sea? From what concealed ‘source came into sound waves. SAVE EIGHT DOLLARS! Purchase both of the pro-
the wisdom th]::a\t, p{zduceg s:l:chvcharalcters 6. In order to operate, the loudspeaker ceding \teme, packed {n orlginal shipping cide and
as Amenhotep °'f'at 0ICARVICES, 8aaC must have: l.—r.f. waves; 2.—a.f. |k yandset T5.13, 200 ohr carbon mike and 2500 ohm
NeWton, and a l‘lOSt of others? aves: 3.—pure direct current; 4.— ear phone wll.h butterfly switch. Has 6 ft. rubber
w. y &—Pp s cord with 1 PL55 and PL68 plugs attached szke-

g'oda}::l it is lmog:n thath“;.y ‘;:hs?wexd pure a.c. sine wave. lte ease. MBHL WeSSMLeew.ovorovem.onnnnnsss 2.9
an sed cert ecrel ethods tor e : 2
devell; ment o;“tlhexr inner power of mind. 7. The purpose of the detector is to SCTRWSHHM";:?IBEJG Tm:lslemlgne& ?;g'é (rm:'t sm""‘:lg
They liruly learned to master life. This change: 1.—a.f. to r.f.; 2—rf. to Zmoter rlgs you can buy toduy. Now svallable for

. . I3 Smal T o ol nal B
t art of livi has been preserved and af.; 3.—resonance to oscxllatlon; 4. 158 MC. Ideal for aircraft T nies tTon alrport
secret a ng ha - . . control and tari-cab radio. Fumished with 17
banded down throughout the ages and to- —oscillation to resonance. | -1 B A s e o o AT ERIETE o ) IR
day is extended to those who dare use its | 8. The action of the detector is called: [R ticesman's polo citmbers with straps and pads 4.50°
profound principles to meet and solve the 1.—resonance; 2.—rectification; 3. Safety Belt with strop. State belt sizes ...... 573

Betliee GHIES 1o T Setncam el LRaalf o —oselll fhon: S el g 2wt o S
This Sealed Book EREE 9. Resistance in the tuned circuit PIBE OOMB0IE IN LrUCKB, O10. vesiveeesiosene o298

ErSede causes: L—distortion; 2.—rectifica- | § stweas Glope, suiable for weldor. ot g

. . 3 [P} . a : - . ¥/

The Rosicrucians {not a religious organi- tion; 8.—broad tuning; 4.—oscilla- Rl 08~ o - el <l T A T 1.25
zation) have prepared an unusual book, tion. cnphmrd 8% x 117 full ‘length clip and covor. o4
Wthh Wl“ be sent free to mare mql.urers, 10 What iS the frequency Of GO'Cyc]e| P P R S P AR S

g Bpurk Plug BuPPressors—~E 0T .vvevvevsarsaves 39
in_which the method of receiving these 117-volt, 100-watt house current? BBy ot B = o
prlnﬂples and mmrﬂl laws ls explamed | Bbaatea.as8ss i asestiattiastatadian N
Write today for your copy of this (See page 93 for answers) SHURE Featherwelght, crystal plek-ups. New 2.89
sealed book. powbly it will be the RGB/U Coax. 52 ohm, 50° and over—per TL.... .08
first ‘step whereby you tan accom- e T LT oo
plish many of your secret ambitions 7 conductor cable, heavy duty, 65’ 3t14-strand-
and the building of personal THE QUESTION BOX od. Rubber coverod. Connecior on both ends .. 3,85
achnevem nts. Address your in- 3 age H6. 14 conductor heavy duty. Rubber coversd cable
to: eSCnbe K.'I?.X Yors (Conttnued fTOﬂ‘l pag #15 stranded 50’ roll Re'lxmlcle on one end 3.95
Juiry g g Terminal lug tinned copper 5/18” hole, per 100- .50
The ROSICRUCIANS | Expansion and compression is made Terminal lug tioned copper #8, p:r 100 ..... .38
' (AMORC) ‘possible by taking the amplified signal |[f Fi bmp grket bomnet bore: A0 ey "
.San Jose, California ’from _the grid circuit of the 6SC7 and 30 15T o e B A A Y L P, S |

BINDING POSTS?

The XL PuUSH POST with its Spri
Action  assures natant Contact Ds
e.uick cannecton.

40 HR.
COR.RO‘!I‘V'B at 28c each.

Manufacturers and Dealers Liberat
Dlscounts

] TUBE SHIELDS ]
While constructing’ a small portable
receiver, I found that I could not ob-
tain shields for the 1N6G and other
tubes in this series. I salvaged the can
of a- discarded wet electrolytic con-
denser. The top was sawed off and the
can sliced into lengths equal to the
length of the tube. Screw lugs were
fastened to the bottom edge and used
for mounting on the chassis. These
make good shields.
JoEN L. TARDIF,
Toronta, Ont.

RADIQ-CRAFT for

app]ymg it to a 6C8-G where it is am-
plified and rectified. The output of the
rectifier section is applied to the No. 3

voltage may be changed to give either
compression or expansion.

Sufficient gain has been built into the
amplifier to enable it to operate efficient-

phonic in this application, use its non-
microphonic version, the 1612,

110 VOLTS AC 20 RANGES
0 /1000 /50NN

0/5/10/50/10 /oa_olo o 000
0hml In llx overlnppmx ADges, Sen.
sitivity; over. MILLION QHMS p&r
YOLT on & veoit range.
Inetudes 811 ne mu'l% tobes,

hed md dr! lad chassis and au enam-
'.’i"e’lf p-.nel Easily numbled and wuod

Specia:
Olll rnla Inatitute Techno

o 'C"mm Razing uns':": 12 DL ey e
covmpleuly eilmmnlnz necessity of batteriea and ex-
pensive meter. Each Instrument 18 fndlvidually calt.
hrated. Dial scale over mine Inches longl

In addition 0 performing the ususl vol-ohm
funcitons, thiz Iinstrument easily res theae
volugel SUPERHET OSCILLATOR. AVC. AFC.
UE GRID BIAS AT THE GRID. BIAS CELLS wilh-
eut. lﬂecunz the eircuit. Measures the exact )eah—
An resistance of ON. TUBES, CON
DENSERS. It can be used With & 8igns) nnmmr
for SIGNAL TRACING.
STERLING ELECTRONIC COMPANY
BOWLING OGREEN., KENTUCKY

Tk

Pomllo

m-ln! war

DECEMBER,

1947

Kit of tubes 25 all new. Batiasfaction Ruaranteed,
6.85

1.88

maoney refunded
Reaistors, % watt. Kit of 100, sssorted .coueves

45 V BA-26 H Duty B’ tteri 4
| Do you ne,.. grid of the 6L7. Polarity of the control |§%, 7y, s e Rrer 158 0r Taten -
arton ol S P o [

4 V Lantern. Battery. 2%!2%!3%" Date of
mfg. Juno 1945 or iater. Box of 30

Fluloremiem. lnl.chm unita, 2 tubo 20 watt. Just
ug in

Standard Trpewrlten L. C. Smith. Remington,

1 1 A 1 T M ) -
Ao s 0 g 2o Tos | |1y from almost any microphone or Dnir g L g seulinppty B
:"yp‘:: ::chor NP SS_STADN. phonograph pickup. . .
LESS smm,"fg',,'u.; EDL PRQVEN If you find that the 6L7 is micro- SPECIAL $25.00 OFFER

On a deposit of $5.00 we will ship you C.0.
Freight Collect a large quantity of Government §
plus Radio

X. L. RADIO LABORATORIES tisfiod. return to us Frelaht Coflect and all it will

420 West Chieago Ave., Chicago 10, iIL ELECTBONIC ::Evl:mgo;i ry%(‘l:mvillld‘bso t::m'm n'h:xrnee? :ipbe :'wuy :iul;
L3 05 Q

V0LT-0nMMETB“ ;ou m&l.)v° naotenegd fsoe- :h: u:tlr’:’ c0st, Thl:m]’l tl'.lo

theapest way we can geli you
of choico Government Surplus Radio (tems. Lots

them we do not have in sufficlent Quantity to adver-

tise nationally and the cost of inventorying. ftem
ing, corresponding,
cost; therefore, we make this offer, If you wish
mentlon a few Items you desire. we will endeavor
Inciude them iIn this assortment.

Above prices F,0.B. Baltimore
Minimum Order $2.00

The Abell Distributing Company

5 E. Biddle St.

Send- for our Fiver—
Name items interssted in

.29

Itema subject to wour inspectien and
approval. If, after Inspecting you are not mote than

war Surplus Radio

Material. Our warehouses are filled with thousands

ete.,’ wouid only 'Increase their.

Baltimore 2, Md.

or

D.

ur-

of
iz-

to
to .
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TEST UNIT {-35-E

gna of tho component units required to test the
Walkie Talkie Trnnlmlutr and Receiver BC-611.
Consista of a 4% tangular multi-range meter, Switch-
lng ut:ciu.tles. Mlc.rophune. recetver, earphone, R.F.

. mes i
Wilh removable cover 94 id 4~ 1 >
With Techuical Manual and olratt ahemr. Len
mlobmges of 3 & 150 V D.C.; 1.5, 13, 80 & 600

C.; and V AC. Suital 1
into a ve'rsatﬂe mdlo test l.ln‘ll ez fory modiacation.
NET f0b, NY cecessssesssscassncensss 91350

BC-1012-A RADAR TRANSMITTER

150 to 210 Megacycles: Opemtes off 115 vol

o e Tl S B ot
rﬂnsm ar Ul ir

the parts it contain e tcr

BLOWEg uﬁ oIt 80 cyele 28 watws ,38 15625 R.P.M,

A.G.
VARIAC. Ge Radl 200 B
Tul.f!‘l; vuzt 1U5 amc:l tmpe 115 voit input.
1—-2)(2: 1—8SNT; —

845 1=8002: 2—9006: 2—826 !
METER. Slmp 31457, round. 0-6 Kilovolt and

0-10 M.A. D
TRANSFMMEHS 1—with primary varisble from 9-135
volt. secondary from 0.3500 volt 1—wlth primsa;
117 volt sccondary 6.3 V ot 2.2 Amp. 275 volt
ceuler tap to esch gslde, 50 volt at 3 Amp.; 1—
with 11 volt Primary, secondary 4 wolt at 16
amp. and 2.5 volt at 1.75 amp.
Cousisis rlso of other parts. relays, trans
zg;m:;s.;n I:Ircullmbrfukor?y Anterlocks, resistors, chokes,
temi
Complele in metal cabinet 18° x 20 x 17 2™
net WL 150 1ba.
NET FoR N L iiiiiiinin.... $2250

FILAMENT ‘I’RANSFORMER G .E. 1t
Inplt, 2.5 volt 40 Amp. Outhus 100 Kva s I
Inlulntlon D $2.78 cacln ‘l'e o5 NP 1N50
STE OWN TRANSFORMER, Jefferson Elemuc, 115
vult 60 cycle primary 20 volt, 10 Amp. '
:nounm in watertight box. @ $3.95 euch Ten
vaRiasie ;nééééﬁa'r'.(;oi\?n};'s'i,eo‘ hacd 8% Clasa, 55
mps mplete  with
ERe s One el s Saa e pioisup \l arrdied o2

INVERTER PE-206-A

INPUT: 27, 5 Volt 383 Amps

D.C.
o) OVolta
hnae e.noo R-P.M 300 V.A. "800 cycle 1.0 PF. 1

lanufaciured by the Leland Electric Type
Complete swith filtet, carbon pile mz?x?nwr. nele’ﬁRxﬁ
tectifior, etc., with eircult diagram and handbook of
maintenance lnsl.rucuons Dimenslons la" 1 x 10~ H
LA N T e A lob. SE S0

D. c MoTon—Perma ent Magnet Type 0000
'l‘ype # 5089370 275 Volt D(l'.i ".er.,ngdﬂ
‘High $4.95

(%shln) 17 W ox 115~

POWER LEVEL INDICATOR

Weston Model §95 Type 3 A; A rectifier type 1t-
\x::ﬁ!:r n“lt.h ranges of 1.8, 8. 15, 80 and VFDO

multirange DB meter for a zero' signal

millwatt on'a 500 oh‘rg line. e tlv:verlnd?c!ue

-8, 4, “0". +4, +8, +12, +16, 420, +24, +28.

&32 BD%I;“ 0+ "én the DB 'scale of & total apread

A Piate fastened on back of IlnsL ament glves in.
structions and eonverslon data for use on' other

thi 5
Dlmu‘nnjlol{)lo so’.l;’m exjrcau:l/:’ X 31a°, . NET 51950

PANEL METERS

SIONlL mzncru (''S"") METER—Simpson 25, 3145”7

-

OW
Slmls; Sc pilbreted—6 to 100 DB above I micro-
volt. 6 MA Zero right mvt with transiucent sc, lor
internal B¢ illumination from rear of me.er, Com
with socket, lamp lr.n le da.  For ruru:cr den”.l
refer w Pages 164.185 & FIR. 730 B
Amateit's Handbook . ................
DECIBEL METERS-Weston 301, Type 21, 3”2" t‘l ﬂ
bake GB!G. mlnus 10 to plus 6 8 M. \' Ohms
Genera g .5-0 Secon mml read-
Iing, 5 2‘70 O\Qrv.hrow. 5000 nhmn Intertial_ re.
BIBANCE BL ODB . ... .. .cowpein. .. .. $3.59
TV, a.c-ss minus 10" t0 pilis &, ODE e-uals
MW, "800 ohms, 37 square . i, $8.50
VOTAI.IZINO NOUR METERS—J‘ E.. 314”7, ™ A bae
9.9 hra. Operaies on 10-12 volt,
00 cv:. ldenl lnr cuununx the total hours af
nnm on of the tubed on transmittors,
.......................... " ‘3-50
Llagistrial " Times dorp. Indicates up to’ .699.9
bra, for 50 or 80 cycle operation on 105 to 130
volts. Bilack seple 3” ra £ lkcl te case. Clamp

MOMRALAd o e e v i s v oo ean s pyn un $4.00
FREQUENCY MthnsﬁlnT ‘3147 'vd o motal case,

58-03 cycle, 5 reed. 100.150 vohs ,,,,,,, $4.50
BT o-F,

48 -62 cycles and 58-82 cycles: Dual clemont,
antlnz Reed  type, us mlg 334", rd _flusy
metal case ... .. 21 2 B s $5.98
.C. VOLTMETERS—WE "800 'V, "1000 ‘ohms per
volt; 3157, rd fi bake use congentrie style $3.00
—Wenton 301, 3V2- K.¥. with exurnal' re
TEBIRECK oy Sl ~ & 208 D55 v 0 o B
—W.H., NX:35, 1.5 KV with ‘1000 ‘ohms ror_vo ort.

Dual rang¢ covers Froquéncy ranges

(-]

o prec wire wound resistor & mtg Clips, 3%~
rd bake cnso .............. se-y-- $7.25
—W.H,, NX-35, KV with ext ‘pfoe #ire wound

LO0O o !tm per volt reslstor and mig cllps $21.00
D.% l':ra"-L AMMETERS~G. E.. Dodl- 30 MA, ava*, rd

B., DO-41, 200 MA, SVz s bake case $3.25
©.C. MICHOAMMETEHS - W.E. IOO 0-100 mlerg-
ampere, approximately 050°ohms reelatance, 314°%,

 AA8¢, concentric style . . ....... 6.
0 ua mvt, approx»300 ohmé resist.
0-15 & 80 V MA. 4" Ract 8 bnke CASE.
ntel .$5.50

Kni P eecoaareosones

—G.B.. no-ff‘ 200 mlmampem vt, K |re edge

eolnner sc mkd “Set. Carru-:" supp with raper

.0 * e, 816”7 bake case .. .... $4.95
m:'rzns._{vn NA-G' 16 v €100, M)

ATl items are Surplus-New- Guurnntced 0,0D S not
gent unless accompanied by 25% Depos

Orders aceepted from rated ocohcorns, publle tnatitu-
tions, etc,, on ohen account.

Tho sbove 18 only a Dpartigl listing of the many
Items wo have In stock. Hend for free circular.
MANUFACTURERS, EXPORTEBS., DEALERS—we
invite your tnQuiries.

MARITIME SWITCHBOARD

336 Canal Strest New York 13, M. V.
. Worth 4-82(7

|

A.F. WATTMETER TESTS SPEAKERS
(Continued from page 31)

Calibration

After the circuit is wired up and
checked, the plate voltage is adjusted to
120 and the 500-ohm wire-wound (bias)
potentiometer is varied until the plate
meter reads just above cut-off. A slight
residual reading of less than 1% of full-
scale may remain but does not interfere
with the operation. The impzdance
switch in the grid circuit is set to 8 chms
(center contact) and a variable 60- cycle
voltage is applied to the wattmeter in-
put circuit. This voltage may be from
a variable toy transformer, a variac, or
a voltage dividzd across a fixed voltage.
Two 6.3 filament windings in series and
correctly phased are suitable for the
latter. A-reliable voltmeter should be
used in any case.

Fig. 2 shows required input voltages
for specified plate currents. For ex-
ample, a 4-volt input causes the meter
to read 2.0 watts, that is 20 micro-

tentiometer. The cathode resistor has
the same effect on the spread when it
is decreased. A siightly different setting
of the grid (2,000-ohm) potentiometer
also may be tried if necessary.

After several adjustments, the watt-
meter should be within 2% of the graph
calibration, Still leav.ng the impedance
switch at 8 ohms, adjust the meter to
mid-scale. This requires 8.96 volts (9
volts for practical purposes). If this
comes out right, throw the switch to 4
ohms and note that the plate current
rises to full-scale. Now change to 16
ohms and the reaaing should drop to 50
microamperes. If these values are not
obtain- d, the resistance of the input im-
pedance loads are probably not exactly
8 and 4 ohms each.

With the 8-ohm load, the meter is
direct-reading, 0-20.0 watts. Voice coils
of this impedance are usually designed
for a miaximum of about 15 watts, so

s 65Q7
f Q

0-200uA 10, 4"PM

0K/10W

0K/ 5% 500 wWw

e S

M

> 30K/ 5w

A A
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<
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A
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<
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Fig'. (—Circuit of the a.f. wattmeter. The 65J7 is a sine-wave transitron signal generator.

amperes. The grid potentiometer may
be adjusted for this value. Then as the
input is increased the plate meter should
show current values like those in the
graph. At 12.6 volts (2 filament wind-
ings in series) the meter reads just a
hair above full-scale.

With the voltages previously given
the first attempt will probably give a
result close to that desired. It can be
improved by slight adjustments. In-
creasing the grid bias {(and plate volt-
age if necessary) produces a greater
spread of the readings, and vice versa.
In other words, if the upper scale read-
ings do not advance fast enough, in-
crease the resistance of the 500-chm po-

there is plenty to spare for peak. or in-
stantaneous values. With the 4-ohm
load, the meter readings must be divided
by 2 since it actually shows 0-100 watts.
With the 16 ohm load, the wattmeter
measures 0-400 watts so the readings
must be multiplied by 2. To accommodate
the high power handled -the impedance
switch should be of heavy construction,
such as an Ohmite multitap power
switch.

The auxiliary PM speaker may be
switched into the circuit when an audio
check is desired. It is shunted by a vari-
able 10-ohm resistor to bring the com-
bined impedance to 4 ohms. The shunt
is correct when no change is noticed

LOOK AT THESE SUPER-VALUES!

with tube

A complete kit at a
new low price. Pow-
erful rim drive
motor, High output
low pressure crystal
pickup. Five inch
Alnico b speaker. Dual tube amoalifier. All wood
cabinet, Durable leatherette covering. Including
all necessary hardware, wire and solder. Model
RP410 complete with a.ll instmctxons. nothing
else to buy. Ship. wt.

HALLMARK ELEGTHONIG CORPORATION

g~ RECORD PLAYER °

COMPLETE AT ONLY
$g985 <> $1475

TEST OSCILLATOR ==y,

with
tubes.

Two bands, 180-676 and 6765-1800 Ke. 1258K7
ECO 36Z5 rectifier and 991 modulator. Dre:izned
and priced o save you money. Kit .....514.75.

Wired . ere raserressararatiasaneessvr$20.25
Terma-Cash wlu- order or C.0.D. with 2094 deposit.
Send for our new bargain  |ist.

592 Communlipaw Ave.. Jersey City 4. N. J.
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when. switching the speaker in or out. |
A sustained audio- tone is needed for |

this test. Distortion may be checked with
the speaker, the meter itself showing
only power level.

The transitron is conventional and
is included as a source of pure sine wave
audio power. With the voltages shown
in Fig. 1, the output has very low dis-
tortion. In some cases it may be found
that the feedback is so low (for pure
wave form) that the oscillator does not
start. The line switch may be thrown
off and then on again quickly to start it
oscillating.

The' choke coil in the screen circuit
of the oscillator may be a small filter or
transformer winding. A small induct-
ance bypassed with a large condenser
gives low distortion. The condenser may
be chosen to give the desired frequency,

6

0

0 q 8 W 12 16 20

2—Input voltage vs plate current curve.

Fig.

which should be about 400 cycles. The
power output is sufficient for amplifier
testing.

The 10-watt voltage divider used to
provide fransitron voltages, as well as
the other 10-watt voltage dividers in
this circuit, may be of the “Dividohm"
or similar type. A shorting switch is
added across the micrcammeter to pro-
tect it when not in actual use. (When
the instrument is turned off, the needle
will tend to slam off scale on the lower
impedance ranges.)

The wattmeter may be used not only
for direct measurement of power but
also for alignment or adjustment of a
receiver or amplifier. Wattmeter read-
ings are much more sensitive to changes
than are voltmeter readings. For ex-
ample, a 41% increase of voltage is
equivalent to a 100% increase of power.
Thus where a linear wattmeter will de-
flect from mid-scale to full-scale, the
same change will only bring a voltmeter
from mid-scale to less than three-quar-
ters scale.

Amplifier distortion is checked by
switching in the speaker while noting
the power. It will be interesting to vary
the load impedance while listening. The
correct load is the one which gives mini-
mum distortion but not necessarily
greatest output.

-
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Industriol:Factory
Work Music,

m’"

s -~
Broadcast Stotion
Monitoring

Airport & Train
Announcements

] [ 8 HOURS OF
Now ﬁuajaw‘“ CONTINUOUS PLAY
ON THE MAGNETAPE* RECORDER!

Now- — record and

play back on this

amazing instrument

any sound that can

be heard. and many

that eannot — from

a concert hall sym-

phony. to the beat of —

your heart. Simple interchangeable capstans pro-
vide a choice of three tape speeds for high fidelity,
medium fidelity, or up to 8 hour voice recording.
The ideal recorder and playback unit for home,
office, industry, and broadcost station.

Write today for our free illustrated technical cata-
log featuring cur complete series of Magnetape
Recorders. and accessory equipment.. Send 25¢ in
stamps or coin for our new booklet, “Elements of
Magnetic Tape Recording — and 999 Applications.”

* Trademark

Conference
Recording

Recorded

Copyina Yaluable
d Lectures

Dise Records

New York 13, N. Y.

NOW o 224
FOR YOUR SILENT PROJECTOR

.
Convert your 16mm silent pro-
jector to sound (regardiess of
make) with Apex sound bead &

i"ﬂ%}f,}g'fi“fi}j?

.
'

~WITH LESS
POWER!

" Universily speak-

ers require min-
imum omplifier
power, Hoving o
higher conver-

“sion efficiency, ©

_they -deliver
mare acoushiey
- output per) walt
inpul, ?hm:‘ any
other specker of
comparable size
and weight.

-LL

radiofilm adapter.
excellent performance. Write
today for {ree information.

APEX VIDEO « 12209U Branford St. » Rotcoe, Cafif.
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QUICKER... AT LOWER COSTP
The logical approach to any sound system plan-
ning problem is to first select the spesker or
speakers capable of proper coverage and quality
of reproduction. Once the speakers have been
decided upon, the selection of the correct size
amplifier becomes a routine matter of totalling
the powers required for the individus] speakers.’
The many UNIVERSITY speakers now avail-,
sble readily sclve this problem. Included are
speakers for every class of service—low power,
super power, directional, radial, explosion-proof,
submergence-proof, high fidelity, pegirig talk-
back and others.

SISTENS

A

oD - NDY
{HIS HA

AY FOR "7 0 OBt
s&?ct‘ng?l CHART = &
(praxtn NOOU

APPLICATION

LG MODEL 188
10115 _ PRICE $34.00 -
sronsct :

srotn ROOMS |

fACIORIS

gt asvemblyd = bove.
SaPrnG— * RS
VG E ’ ¥ 3
I RS oubspwh 1o Ploins: ¥ | <1
A UNIVE (co Avenyer MODEL SAH, 4
s go South Xer* PRICE $37.00
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He-B-Lite Tester
Electronic Chemical Lab.
Need!o Packet

Alignment Kit

)

&

G-C NE-O-LITE
TESTER

For testing fuses, appli- —
ances and any eclectrical
circuits. 90 wvoits to GEOV
A.C. or D.C. No. 5100

List 50c

4 0.0 ELECTRONIC
) CHEMICAL |
| LABORATORY

Ideal for ex-
perimenters,
servicemen, eto,
18 different
bottles and
cnemicals in steel rack (free
rack). No. 998 ....LIst §5i.12

G-C SERVICEMAN’S
PHONO NEEDLE PACKET
For every aserviceman. Easy
to carry needles and sell on
the job with this handy
packet of 10 assorted types.
No, 1482........ List $1.50
(RESALE Value $5.50)

@ G-C NO. 5023
j§ ALIGNMENT KIT
Ll Complete kit that
will take care of
most pets. Containg
nine excellent
tools, with leather.
ette case.
= List $6.25
Sold by ALL Jobbers
WRITE FOR YOUR COMPLETE NEW
COPY OF OUR CATALOG TODAY!

RADIO DIVISION DEPT. D
GENERAL CEMENT Mig. (o, Rockford, ll, U.S.A

Manufacturers of over 3,000 products
Soles offices in principal cities

>

Getanew
ELECTRIC SOLDERING IRON

FREE

¢+ - and assemble your own
MAGI-KLIPS

Radio & Electronic Experimenter’s Kit

SR

This is the same MAGI-KLIPS Kit—com-
blete with all parts—that we sell ready as-
sembled for $29.75.

In knocked-down form with full instrue-
tions for nasembly, it is. pow available at the
new low price— -

$19.75

. . . complete with a new Electric Solder-
ing Iron—the iden! iron for wiring your un-
assembled MAGI-KLIPS Kit,

Remember, You buifld 18 different experi-
ments with your MAGI-KLIPS Kit. You
actually teach yourself radio and clectronics
and have a Jot of fun at the same time.

MRADIC RECEIVER, HOME BROADCASTER, PHOTO-
ELECTRIC RELAY, CODE PRACTICE OSCILLA-
Ign. SIGNAL TRACER. REMOTE CONTROL fRE-.

peraturo  Control Relay,
tronle etranome,
Int: mar (r

Send for your copy of FREE bookiet. *'Electronics
Made Easy.*'

DEER & TAYLOR COMPANY
Dept. O 1342. Milvia Bt. : Berketey 8, Calif.

Coatagt Detector, .Elec:
l[\ltar:rll Yimor (one-shot),
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RADIO PROPAGATION

{Continued from page 22)

tance of the station with whi¢ch com-
munication is to be established.

At lower frequencies the E-layer may
| enter into the picture. An E-layer chart
in the Predictions helps the radioist to
use reflections from that layer. After
selecting the best frequency from the F
charts, consult the E chart. If the E-
layer muf is higher than that reflected
by the F-layer, use the E-layer fre-
quency.

Adapting the predictions

All these methods are excellent for
transmission between 2 fixed points,
such as 2 commercial or government
stations. They are not so good for the
amateur or short-wave listener. The
amateur wants t0 know what frequen-
cies to use to cover a large area—pos-

to send a CQ to get results and dx on
his transmitter’s frequency. The short-
wave listener would like to find out
when to listen for elusive short-wave
broadcasters. Both are on*the alert for
times when higher frequencies than

those predicted are useful, for these are

the periods of dx.

A few attempts have been made to
broaden the scope of the Prodictions to
cover. amateur and general rcquire-
ments. The most successful of these is
based on the observation that a given
muf “cloud” drifts along the earth from
east to west, maintaining a constant
angle with the sun. The amateur who
works on 10 meters, for example, can
note the area over which 30 mc or high-
er is the muf. If this area covers the
control points between him and any de-
sired station, he can work that station
on 10 meters. Another system calculates
owf’s for narrow strips along the Amer-
ican.coast and that of other countries.

The table presented here represents a
new approach to the problem. Based on
latitude 40 N in the western zone, a
large number of calculations have been
made, giving the optimum frequency for
any part of the day for any distance and
any direction. As conditions drift west
with the sun, this chart will be correct
for any part of the United States on the
40th parallel, and approximately cor-
rect for comnsiderable distances north
and south of that line.

The table shows conditions at inter-
vals of 3 hours and at ranges from 2500
miles (4000 km) to 12,500 miles (20,000
km) at intervals of 2500 miles. These
intervals are close enough to permit in-
terpolation for times and distances be-
tween those given, The same is true of
directions.

Use of the table is simple. The user
merely consults it for the current hour
and notes the optimum working fre-
quencies in each direction for the vari-
ous ranges. A combination of high
working frequencies and great distance
spells dx. Low frequencies in a given di-
rection indicate the limits within which
a receiver or transmitter should be held

(Continued ou opposite page)
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sibly a continent—or in what direction

i '4;1-, a3 3 .. e |

" Sturdy metal case defies worst weather.
Magnet weight 7 Iba. rated wattage 30 watts;
complete with multiple use output trans-

former and 8 ohm impedance voice coil. Your
cost at Almo $9.95. No, MI-2917-S,

80% OFF ON POWER RHEOSTATS
IRC 25 watt 10 ohm.......... vveeed9cench
IRC 25 watt 50 ohm._. . .49¢ each
IRC 25 watt 25 ohm,,..
Ohmite 25 watt 100 ohm....
Ward Leonard 25 watt 26 oh
Ward Leonard 25 watt 50 ohm
Ward Leonard 25 watt 15 ohm e
Hardwick 25 watt 30 ohm..veever. ..
IRC 50 watt 80 ohm........ 00
JRC 50 watt 100 ohm.
IRC 50 watt 185 ghm,
JRC 50 watt 375 ohm.
OFmite 50 ‘watt 9.5 oh
Ohmite 50 watt 20 ohm... .
Ward Leonard 100 watt 34 ohms...95¢ cach
Ward Leonard 100 watt 120 ohma..95¢c each
Triplett 327T 3" 0-1.2 DC AMP..... voo$1.95
Beede 3" 0-1000 DC MA

........... vees 2.50

509 ARCH STREET
PHILADELPHIA. PENN,

SPECIAL!
SPECIAL!
SPECIAL!

Highest Grade Standard Output Trans-

formers. Push-Pull 50L6é to 4 ohm Voice
Coil L. oeereneineiins 000" hoso00as000 49¢
S'nrle 50L6 to 4 ohm Vojce Coil. ..., 39¢

Single 42, 43, 6V6, to 4 ohm V.C. ... 42¢
Filter choke 300 ohm, 70 mills, 10 hy 39¢

@ Include sufficient money for postage: unused
postage refunded. @ 20% demosit with order,
balance C€.0.D. Minimum order $3.00.

Write for Glant Bargain Cataiog.

BUYERS SYNDICATE
786 Carew Street Springfield, Mass.J

| GREYLOCK

A Dependable Name in
| RADIO TUBES .

‘ GT, Glass, and Miniaturc Tyets.
12SA7. 125K7, 125Q7 SOLG.B;ZATS.

12856, 32PEG, I5W4, SOBS .......... each 39¢c
1AT, 105, 196, ATH. 5B 5 rau:ssinenien cach #8¢
LT, TOLY, SATLY | Gams st bhe s, each 59¢

All Tubes carry RMA 90-Day QGuamntce
P e ——————

PM SPEAKERS
.................... cach $1.19
cach "1z

47 Alnico No. §

5* Alnlco No. 8
———————e,

Standard Crystal pickup for 3 Tube Amplifier 1.49
——

TERMS: Not COD. No order accepted for jess than $3.00
WRITE FOR BARGAIN CATALOG

GREYLOCK ELECTRONIC SUPPLY CO.

30 Church Street New York 7, N. Y.

A thyratron motor control announced
by Sylvania makes it possible to op-
erate a special electric motor at a
speed of 120,000 revolutions a min-
ute.

for
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~HARD-TO-GET PARTS~
POWERFUL ALL-PURPOSE INDUCTION

IDEAL FOR EKPERIMENTERS—lOl vsES

S:urdlly constructed to oprecision
muunrds. this self-starting shaded

e A.C. induction mowr ln DO -
o nHul enouth for a pumber of uses.

Buifers and Pollshers,
Miniature Pumes, Mochanical Mod-
@is, Sirens, and other applica-

Congumes about 15 watta of
power andd has a sneed of 3.00

hen arod . this
nurdv unlt wlll canntantlvlm:’eré
e

ate 8.inch turnuhle
with 200 Ibs. dead wemht—-‘l‘HA‘l’S I
Dimensiogns 37 high by 2" wide b

o deem)

eouveulent muuullnl! studs: umrc ls 4/- Yo
by 3/16° dismectler, and rTuns "f
remlnlni burmzu be!lklle«lalor

1r| scif-aligni ]
110-20 -nf&.mfso'-’ao

cyeles, ¥. Shp. W

ITEM NO. I.A

YOUR PRICE «..ocvvune. \ $2.9s
ULTRA MAGNET

LIFTS MORE THAN 20 TIMES
ITS OWN WEIGHT
LITTLE GIiANT MAGNET
Lifts 5 Ilm. eaglly, ‘Welghs 4 ox.
Made of ALNICO new high. magnetic
steed. Corm.'lel! with heeper. World's
most poweérful magnet cver made
The experimenter and hobbVISE will
find hmulmﬂn of excallent uses for
this hiz ity permnneul maghet.
Mﬂmlrel I 14" Shin. Wi,

TEM NO. 10 $| 50

Repular tk%tenhone trane.

mitiers ia: from m hlm;-

|ellnhoue aupply

.:117 verstock W rk
eclly on 2 dry mlll

s be uacd oh P.A.
tems. call EyStems. inwr-
cummuonications 8 e
shori-llue  telephone clr
culls, nuac-i0-housa or
tnrm-to-farm ‘phone ilnes.
Alag te tallk thranmh ynur
owil* radio or as rmu-enlnd
dictaphone pick Rex
ful r(‘nlnremonta ml nt.

rated rural  tle-

hnne |Inen o

SSE AR GENUTNT
TRANSMITTER:! MADT KTILL n(‘G WESTFRRN
ELECTRIC TROMBI-‘R{'LCARI ON. 11ent 1r|
appenrance and operation remarkable vnlue and
one seldom oﬂere in nwae umex. Ship. Wt.
ITEM No. 160
YOUR PR!CE “veeiveacas

AMAZING BLACK LIGHT!!

Powarful 250-Watt Ultra.Viclet Source

The best and most Dractirs:
notrce of ulira.vinret fizht for
kqueral experimental snd ealer.
tolnment use. Makes atl fuotres.
cent Bubstances brilllantly lumi.
nescent. No transformers of any
kind neulea Fita any sandard
Imr t. Brinks ol -bean-
titu oDnlcu-ont hues i earlous
es of m al

wtrl for
smateur parties, 'S, ole.:
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WESTERN ELECTRIC BREAST HIKE

This is & fine lIRht-welkht air-
craft clr!i;on microphone. It weiche

only 1 I
Ml comes  with bresstplata
monntlni.' and has 2-wa nwlvet-
ng ndjustmeol 80 that
ed to any desired pnllllun
2 woven H

neck.
chest.  Straps  can
pped on and off quickly by -n
Inxenlaul arratifement.
i excellont

Com eomnlcu; wltll B-fnol

cord ,nnd hard plur. Fnl-heg in sherurdhm
plate, non-rusiable. Shivmnr weleht,
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mledul “‘f,“ 8
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HUDSON SPECIALTIES CO
40 West Broadway, Dept. RC-12-47. Now York 7, N. Y.
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:to work or.hear from statione in those

great—circle directions.

A great-circle chart based on a point’

near the user's location is exceedingly
useful for ascertaining the bearing of
distant points. Less convenient is the
chart published in the Instructions, but
distances as well as directions can be
obtained from it. A globe and piece of
string is possibly the simplest means of
finding direction and distance.

For example,’ to find the muf for
working between New York and San
Francisco at 9 p.m. Eastern Standard
Time during December, 1947, first find
the bearing and distance by any of the
means above. The distance is between

2600 and 3000 miles, and thus fits most

closely the 2500-mile table. Bearing is a
little north of west (in spite of the fact
that San Francisco is south of New
York). At 21 hours the maximum usable
frequency west is 24 me. For reliable
work this should be converted to the
optimum working frequency (owf) by
multiplying by 8b6%. The owf is then
about 20.5 mec. The nearest amateur
band is 14 me, though short-wave lis-
teners may look for Treasure Island
right up to its 21-me frequency.

Again, suppose a short-wave ]1stener
is interested in getting Shanghai or
Nanking. Distance is ascertained to be
approximately 12,000 km and the bear-
ing slightly west of north. Locking at
the chart, it appears that 13 me at 9
p-m. offers the best opportunity, as read
from the 7500-milz chart.in the direction
N. Checking with NW, the best times
appear to be between'3 and 8 p.m., with
a frequency as high as 33 me at 6 p.m.
However, the bearing is much more
nearly north than‘northwest, leaving 9
p.m. the best hour,

Only one direction is given for the
12,600-mile range, as it is the same dis-

‘tance in all directions. There is very

little difference in muf over.a wide angle
from NE to NW. The operator with a
rotatable antenna may find it worth his
while to try various paths.
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Founder

Modern Eleetries .............c00..0..1008
Electrleal Experimenter evaiena A813
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Wireless Assoclation of Amerlea ._....1908

Some of tha larger libraries In the country at’ll hava
cobles of ELECTRICAL EXPERIMENTER on file for
interested readers.

From the December, 1913, ELECTRICAL
EXPERIMENTER:

Dr. de Forest on the Audion Ampli-
fier,

Modern Radio-Telegraphic Receiving
Sets by H. Winfield Secor.

Constructing an Oscillation Trans-
former by Samuel Cohen.

How to Make a Novel Wireless Re-
‘ corder by Albert E. Shaw.

Effect of Sunlight on Radic Waves.

Wireless Helps Explorers 800 Miles
Away in Anarctic.

Learming the Radio Codes.

947

The house you Rave
known fcr 25 years

LEEDS

BC-438
FREQUENCY
METER

110 volt AC operated,
rango 195 to 215 mega-
cycles; comple ¢ with
tuhu. cryatal, calibration
B ] and
schomm.lc' only

BC-1066A—UHF 2 Band
Recelver, batiery powered
Tubes 2-857, 1-1D8GT.
Very eaeily adjusted to 2

'l:lovi:rs. 1o wooden case,
t

schemstle . 3'95

MIiCA CONDENSERS

Aerovox, type 1580-H-229 low loss, bakelite enee;
capacity 0.4 Mfd 600v EFF, 18 amps at 3000 KC:
25 amps at 1000 KC. Speclal o 85¢
.01 Mfd 600v DC postage stamp tyne 5¢
15 ass't silver mlcas, 8pocial ......... 858

VARIABLE CONDENSERS
100 Mfd double boaring, silver plated. lsolantite inm-
sulation; can be Esnged elther end—28ci 10 for $2.50
25 Mfd balanced ptator one hole mtg. lsolantito insula-
ton, polished plates; Bwell for UHF—23c; 10 for $2.50

110v Pflot assemblles .........

ARC-5 Banona Dlugs silver Dlate
Antenna plug 46-PB-1 for 522A
FT-243 Cryatal holders ... .
FUSES—8 AG 1/100 amp Inst t.ypa. ‘doz ...... 50c

GENERAL RADIO POWER TRANSFORMER
550-0-550 V at 100 Ma. 63 V at 3 samps. & V at
3 AMDS] G et g - - o e o g aneie i i ol $1.95

Melays @.E. high current, 24v coil,
Aracts uavisraeivrennanianans

Bigma plug in tma 5-prong, 200 ohm, Ma

300 ohm_twin leads. outdoor Or indoof, 100 n. $2 95
Circult Breaker, Helneman, 8-5-25-35-85 amp....D5¢
50 Millivoltmetérs, basic movement, can be used for
any range, with use of shunts and resigtors....$L.95

Radio
Transmitter
& Receiver

APS 13
Tunes 410/420

megacyclas;
light welght

5/6J6; 9/61\05 2/'3D21 1/VR105 and
Bl{ megacycle LB strip. AN for.......

OIL FILLED CONDENSERS "

$11.95

All Standard Brand—Guaranteed

16 Mfd. 400v DC WE 880
0.95 Mfd., 800 vDC dyr 15¢
fd, 60Gv DC,..

10 Mtd 1500v DC..$3.50
7 Mid, 330v AC....$0.23
1.5 Mfd, 330v AC ..$1.25
1.78 Mtd, 200v AC WE 25¢
1 MiId, 5000y DC ..$2.95
0.1 Mra, 7500v DC $1.50

10 S 100 g |2 gco 1 Mfd, 7500v i
UG b nC I | BC i e

§ Mtd, 1600v DC...$3.25 | 2 Mrd, 10000v DC $17.50
Genera! Radlo Co., VARIACS

200-B 170KVA 0-135¢ output, 1 am ..$12.50
V-5 880KVA 0-135v output, 3 8mp. .3!350
V-5MT 860KVA 0-135v output, 5 am 5.00

v-10 1L725KVA_0-1359 output, 10 amp.
v-10MT 1.725KVA 0-135¢ output. 10 an....&g 00

NATIONAL CO. PRODUCTS
ACN Verfler dial 6 X T%or.seacerer .68
AR418 air epnced exciter cofls. for. "5-10-00-40-80
rocters; end, conterb:vr swinging Unk ..e...-$L.15
XB-18 ket for

Comsolcetu stock of NATIONAL CO, " ‘Raeciv
Condensers, dials and other parts ON HAND.

Catalog on request

Crystal Miko, guaranteed perfect. Use for replacement
of your shot mike, Less holder. Speeiol ........ 9¢
Qctal nocket, low loss bakelite molded in metal ring
14" diamot: 5¢
Octal sucket. laohnme moided In metal ring, 1!,5
dlameter c.eveea-assican

WIRE WOUND
POTENTIOMETER

100,000 chm, preclsion made.
G.R. tybe; 25 watt, 67 dlameter.
Brand BOW soeerrecscsse.$0.85

Our suppiy of chassis, panels
and cabinets, tHack crackie fin-
ish, are priced LOW—as usual.

It not rated 25% with order, balance C.0.D. Al
prices F.0.B. our warehouse New York. No order
under $2.00. We ship to any part of the globe

LEEDS RADIO GO.

75 Vesey Street, Dept. RCI2
COrtland 7-2612 New York City, 7
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' A TWO-TUBE FM CONVERTER
{Continued from page 30)

' SIGNAL GENERATOR

CIRCUIT DIAL TRIMMER OR PROCEDURE
ALIGNED POINTER 309, Modulation SLUG ADJUST-
Freq. Connection MENT :
i 108 me. 21.75 me. Through .Ol-capacitor Bottom slug  Adjust for maxl-
i to point A or pin if. can mum output.
No. 1 of F8 tube
Rf. 105 me. 105 mc. Through 300 chmste Local osc. Adjust for maxi-
terminal No. t and ter- trimmer mum output.
minal No. 2
R . 108 me. 105 .mc. Through 300 ohms ‘to ‘Anterna Adjust for maxi-
torminal No. | .and tor- ‘trimmer - mum output-while
minal No. 2 o rocking the vari-

able condenser.

Senco Successfully Continues Buyers Dividend Plan
To Include An Exclusive Radio and Radio
Phonograph Combination Buy

the converter was connected to an a.ce
d.c. receiver, even whea the plug was re-
versed for optimum cennestion.

The sorviceman is liksly to find this
the first 1-tube-and-rectifier set he has
bean called on to align. Nevertheless it
is a superhetérodyme and calls for stan-
dard alignment procedure, which is
given in the table.

In the absence of a high-frequency
signal generator, the r.f. seotion may
be easily-aligned on a loeal station. With
‘the proper antemna attached, tune in
an FM station, preferably batween 97
and 108 me. Note any difference in cali-
bration and correct accordingly with
the local oscillator trinfuer. Then, ad-
just the antenna trimmer for maximum
output while rocking the variable con-
denser.

OPPORTUMITY AD-LETS

A.dumumenu m -peciion cost o 3 wuid
- nad 15 most
luded at the lbon rate. Cuah should scoum-

5 TUBE AC SUPERHETERODYNE
RADIO 'PHONO COMBINATION

4 TUBE AC-DC SUPER-
HETERODYNE RADIO

featuring
Angle Dial
for easy
tuning

This model I3 a four tube superheterodyne receiver.
AC-DC, giving six tube performance by the uge
of nmulti-purpose tubes, covcring the (requoncy
range of 530 to 1600 kilocycles and Incorporatimg
the featurea of beam power output, su-
per-gensitive, high-efficlency. perma- s 95
nent-magnet dynamic speaker automatic
rolume cont ol. and numerous other fea-
tures produclng irnp'-owd D rforrmance.

{Compiote with tubes)

‘This -model 'is & -five tube superheterodyne recetver,
glving uven wbe perfoimunce l;) the use of mul-
E t1-purp covering the {rcquency range of
100,000 RADIO TUBES 540 to -174)0 kilocyclue Btandard Broadeast and in-
Every tube guarantood. Every tube In carten. corporating the features of beam power outbut, told
conl el on hoth radio and record player operstion.
Loty ot CO uupztzr-semittve&,hlahwomclwﬁy. perma- 7
ype . pentsmagnet namic speaker, auto-
Tyed ';;h ,E;;h ;A & ‘::ﬂ ‘;;" matle volume econtrol, loop aerinl and s 4.
:3’ =4 20 [IRez = 3z numérous othor features Produclug lm-
ire 55 a9 | 12asaT 3y proved porfocmance. (Comr'c'e with
248 64 Lt Te 50 a5 tubes)
246 79 69 | 12848 s0 a5
ax2 79 72 | 128£8 50 a5
3a2ar %5 70 |i2%ger L 3
3
S & ogiEme g B A M0
SWE
SviaT 35 76T $B p MOTOR AND
5YaG . é 37 | 128A7GT a0 .3%
5AT as | 129g76T 40 22 PICKUP
Gl - J8 o |lBE £ 0§
[
GAXS 72 80 | 28 39 30 80 wlles. us
6AGT/OAKTY 8% 79 | a7 a2 37 volts
7 59 4 |41 a0 s
sqer . % % |E £ B | moes 3435
ccsa as 37 |es a9 30 Complets
Be -3 B8 2 i
-
heay 2 DY Pt OUTPUT TRANSFORMERS
&6J50Y 45 39 28 43 39 seiessemiini i may
617CY 4z 38 | 7iA a9 0
X6 48 39 |73 50 as
6KTGT a3 40 | 76 43 »
LeG 8 83 | 77 40 32
6Q7GT 7 R |Is 40 32
6UTG &0 a8 3» 31
6VEGT a5 40 B3V 9 83 g -8
6XSGT a9 40 | B4/9Z4 45 36
6SATATY as 37 o a5 P.
=S 2 Tame = 8 B
esL70T o o 25z00T a 33 el ) fasulated restetors popuiar
8RN TGT a9 4 Iswa 43 a0 B T oy o e Ll At Wiarmasad o
e~nyGT as P4 3823 . 78 o ahm v W“h Swlt!‘h 234" Shafl Poplﬂar
6567 a3 33 | 3575aT a3 35 b x a0 w y Covd. 1dov” 1) P .40
ezvaa as 33 | 3stecr as 39 2 & 1 v,
786 a8 3s LeaT S0 a3 S m"‘f““ Cond. 150 °
g i o4 33 rer =% & Bg‘lnlvorv—ve volt 4 Pro Auto Yibrator
7C? as 33 ' | 11776GT a9 89 60009
787 a4 33 BS a2 R - i G
v G 33 |33%5ar ® ] S i Nseseesabessesietsesesnnasan
%7 44 29 P* A0 25% Deposit on All Orders—Bal. C.0. n.
All Prices F.0.8, New, York City

SENCO RADIO INC. 95 WARREN ST

TELEPHONE BEEKMAN 3-64%

NEW YORK 7,N Y
RADIO-CRAPT
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mote money easily. $250 weekly
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WRITE DEPT. RC 20 FOR OUR LATWSYT FREE BAR-
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TESTING EQUIPMENT. ALL TYFPHES AND .\10DELS.
Ex ectly repulred and calibrated. ¥ree estimases. M.TTRO-
gOL{I'AN ELECTBONTCS, Warton Bt., N. Y. 7.

PRICES SLASRED—TBRRIFIC BARGAINS—RADIO
Suppides—Kita—Siandard Tobas 0%  discount—Free
Bulle(lns—TE(‘HNlCAL LABOBATORY 341 Wilson
Ave. Brookiyn. N. Y.

WANTED: USED SPRAYBERRY COMPLETE OOURSA
Box 192, OUl‘U Coio.

$8. COMBINATION DN*GTOBY 800 RADID & EQUIP.
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Denver, Colorade
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nu:mmons oub g_ Mpoeyback guerantee. Chads

Xy,

802 Koss,
3 “BADIO-BUILDLERS" EXPERIMENTER'S
Catalog Crea. Laboratesles, En-b San Carios. Oslitornis

28 VEARS' BEXPERIENCE BADrO REPAIRING AT
yeour -tingertipe.  I've porfected simple

mlw step by stop. foronthae o Conn. Oty ves
&)r ume t0 minigems, Tpal otl tpald or
lmm iwu B.ldlo liﬂl -3 Oranf-

P‘V‘I'. Dst!olt 87,

8 —DECEMBER 1947 —PHONOC-
Pnrnmut- KM-318

m new {agtery psrts. Btendasd - A
1488 tWest Third Strect, Dayten, Ohto

NEW. FACTORY SBO-
1 ﬁl ounuN.su‘r

1947

TEST EQUIPMENT—HRA
onda, tlectrically perfect. Viritn
Mossurcments Co., 442 Eut ii6 SL.

for DECEBMBER,



DIAMONDS
(Continued from page 19)

the circuit. The output from this tube
is then applied to a two-stage amplifier,
from which pulses of sufficient magni-
tude to operate the detecting instrument
are obtained.

The pulse-producing property of the
diamond is thought to be a result of its
highly symmetric crystalline structure,
characterized by a very regular ar-
rangement of carbon atomd with rela-
: twely large intervening spaces. Accord-
mg to this theory, when a photoelectron
is émitted by a diamond atom as the
result of the absorption of gamma ra-
diation_ the freed electron is accelerated
through the interatomic space toward
the positive. electrode.- Within.a wvery
short distance it acquires such high
velocity that other atoms along its path
are ionized by collision with the release
of additional electrons,. which in turn
are accelérated in the same direction.
This multiplication of charges repeats
itself in rapid succession, producmg a
sudden avalanche of electrons equiva-
lent to a small pulse of current, The
larger the diamond the more electrons
would be involved in the sudden pulse.

Apparently the diamond quickly re-
covers from its ionized state, as the
pulses registered are extremely sharp.
The diamond counter is thus a very fast
counter, capable of indicating a much
greater number of pulses per minute
than is possible with the ordinary
Geiger-Muller counter.

Diamonds tested in the Bureau's
laboratories have been found to have a
sensitivity per unit volume equal to or
greater than that of any counter con-
strueted-by man, One of these diamonds,
measuring about 4-inch on each face,
‘has approximately the same sensitivity
for gamma radiation as a laboratory-
constructed Geiger-Muller counter of
the usual type. Many°® diamonds are
larger and would be more sensitive.

NOW AVAILABLE!
Pl Range Reproduction
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PR v RN 4 S v L B ot S0k - A
AMPLITFIER CORP. of AMERICHR

398-10 Broadway, New York 13, N. Y,

[ ' New! CompleteY

Radio Catalog

160 VALUE-PACKED PAGES
of the LATEST and BEST in

RADIO -TELEVISION

ELECTRONIC EQUIPMENT

® Thousands of jtems for every=Radio and
Elecironic need.

® Special Bargains — money-saving vilues
in top quality Radio Pars.

e Immediate delivery from huge stocks st
Chicago and Atlanta.

MAIL COUPON FOR FREE COPY

TROUBLE-FREE SERVICE from STANDARD
BRAND PARTS—RCA+*AMPERITE*SIMPSON-
JENSON ¢ STANCOR ¢ OHMITE v SHURE
BLILEY s DUMONT *IRC *TRIPLETT* SPRAGUE
and hundreds of other well known brands

CONCORD %

RADIO CORPORATION ail
CHICAGO 7 - ATLANTA 31,

901 W. Jackson Blvd. 265 Peachtres S,
Downtown Chicago Branch—229 West Madison St,
LAFAYETTE RADIO CORP.

---.-.----.---
l CONCORD RADIO CORPORATION, Dept. ge-1zz 0
1 901 W. Jeckson Bivd,, Chitago 7, fil. :

[}
| Yes, rush FREE COPY of the comprehensive g
§ new Concord Radio Cacalog.

State

) Gy ; —

V
E ﬁf&mswn ELECTRONICS ize

HEAR

THE GIGNAL - {

SEE

THE SIGNAL

SIGNAL TRACER SPECIALISTS

TELEVISION RECEIVER—$1.00

Comnleto jnstructions for bullding your own televislon
recelver. 16 pages—I11°317% of pictures, pictorfal dis-
grama, clnrlnod schamatics, 174x22% complete schematic
dlzgram & cbu a layout. Also booklet of alignment
h‘lstmc!la:#, voitage & renistanco tables snd trouble-
shooting hints.—Al) for $1.00.

CERTIFIED TELEVISION LABORATORIES
5507-13th Ave,, Brooklyn 19, N. Y.

PEN-OSCIL-LITE

Extremely venient tewt o-ellhwr im- alt vedie
servicing; -lenmum o Small a o Self
from 700 ﬂeln ludle l1 over

P g et g
GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffel>9, N. Y.
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The ldeal Hotel for Rest and Relaxation *
Beautiful Rooms ® Salt Water Baths * Glass
inclosed Sun Porches * Open Sun Decks
atop ® Delightful Cuisine * Garage on

Exclusive Pennsylvania Ave. enc! Boardwalk

s

OTELQD)TRAND

Atlantic City's Hoiel of " Distinction

emises * Open All Year.
. Write for Literature

‘-----------------------------------------------------

MODEL T5-10K SOUND Pow:nsn
PHONES (NEVER ussn). 28.5

-?

. DECEMBER SPECIALS!

AMAZING BLACK LIGHT
. Complete wim resistance tne cord & ultra vielst

filt
Your 1103, ‘A6 Tine %".:'&"M';:;'a .92 95

FILTER CHOKES
30 Henry 50 MA. 2500 voit -‘RMS 500 ‘ohm .DC re-

10 Hen 00 MaA. 455 ohm DC rosistan
sealed

Westinghouse, hermetically

WIRE WOUND RHEOSTATS
50 Watts, 8 ohms and 35 ohms ... .......c00e0 -85

2000 IFD 50 Vult
SWITCBES
Siids switch: Stackpole DPDT ....:......p..
8POT o mnhry. conter off msnlon. long ht
CONDENSERS

3 Gang Variable condonur 50 MMFD nor section
Coramis Insulat K

‘4 Gang Varlable l‘:ondonser 'S0 MMFD per spotion

4 mid. 2000 v. DC.... 2.78
No sale less than $2.00. All prices FOB New

A. M. RADIO SALES COMPANY wew ¥oaxey o w.v.

D O O O O O O O O e o o o o o o

SURPLUB BPE.yIAIﬁtmﬂl IID v. AC esnen
HP vr:lc by BARBER 5Pae o
? COLMANCO. ....eruansnans $2.00 ea.
KNOBS '
Large skirt knobe 27 diam. %" shaft ......... .23

Finger grip ‘knobs 144" - Y™ shaft .......... .12
Red Bar kaob 2V, lomg 4" sheft............ .10

‘MISCELLANEOUS
| -PL259A Coax Comnocter and Socket. “Shver

Plated for ‘RGSU and RGIIY ............ 58 pr.
IAG fuse .holder. MFI. by Littiefuss ........ 200
‘Flexitte shafts. 4% -inches long ........ 8for .25
Grounding straps, hewy flexible wire. huigs both

ends—-—4 lnenes 1009 c0iveveiioriniaseanns 4 |' 05
Mica trimmors: Variable 3-30 Mmfd 4 gang .
Variable ceramicon 4-30 'mmf, 745 ml N 25
4 Gang dial assembly 1 : ratio. (deal l'or

centralizing controls walng ﬂnlbu shafts ... 1.25
Flllmant Transformer: 5 voits @ 4 amp. HO

olt prsl open trams, porcsixin standoffs. Mfd.

0 to IS 0C Mill.ammeter. Simpson 8Y2" Bake-
LR C o8¢ hooobith o5 do 3 apagh Aot =58 oo 295

- Y

SYNCHRONQUS MOTOR

Ya" shaft 110 v. AC 60 cy, | RPM, 2.2 watts.
Mfg. by Hayden Mfg. Co. 23

York City. 2090 Deposit required with all orders.

Here at Coyne In a few short weeks you can
train for your big opportunity in Electricity or
Radio. You train on actual full-size Blectrical.or
Radio equipment. 48 years training experience.
For Veterans and non-veterans. .

NOT A “HOME-STUDY‘ COURSE

Al Coyne training is given here in our big
Chicago shops. Not a Correspondence course.

VETERANSI Coyne {3 authorized to train Vet.
erams under the G.1. Blil. Coupon brings detaits.

FREE BOOK Zreeh counce for free. dhue:

course you preter—no obligation. Tells how Coyne

helps you get better jobs. gedly constructed—smooth telescopie
R I E T TT T YT Y ) action from 16 inches to 12¥p feet.
: W. COOKE. Your Choice af al:u“k“ %" in dia, with 3§" threaded

com:m.w'rmcu. 2 Great Field shonk. By adding eyelets it makes

SCHOOL, Dept, 97-78H LECS an- ideal compact tish pole,

I 588 S. Pnulinn St.. Chicago 12, L,
. Send FREE BOOK and fal} detalls on course checked:
: {0 ELECTRICITY O RADIO

:NAME ..... ST PTateYo oo eratote S Vet reters
l ADDRESS..ccctrerssrenssnsactssissnres
'crrv BB fths o oir v sm e elo s SPATE L. Jete

'---------------- ----------

90

GREAT SHOPS OF COYNE '
Train in a Gew Shorl Weekd

trated book on whichever |

The FINEST .
in HEADPHONES

% Type P23. The Choite of the
4% Air Corps headphones, high.
It} ly sensative, 8000 ohm im-
A pedance, bipolar magnets,
¢ _"t Extremely comfortable
“sponge rubber ear cushions
, ‘= stonless steel  ({eather
covered headband—conceal-
ed terminols——Six Foot Cord
with PL3S plug. EVERY ONE
D BRAND NEW in Original.
- Factory Certons.

Stock No. 5A134 $12.50. velve.
An Outstanding Buy, Only..... $2-95

1 hd: 1212 Ft. ANTENNA

TELESCOPES DOWN

to 1 Foot 4"
Just it for mobile egquipment, port-
able receivers and transmitters, Rug-

An OQutstonding Yalue I
No. 38A39, Only.............. .

ORDER NOW, from this ad Add Pmage

@ BURSTEIN-APPLE z's

1012-18 MEGEE STRYET.

KANZAS CITY 6. NISSOURE

CRYSTAL OSCILLATORS
(Continued from page 29)

harmonics also produce parasitic out-
put. The action is somewhat more subtle
than with the tritet. Removing the erys-
stal generally stops all oscillation, at
least until a condenser is put back into
the grid circuit! Broadness of output
tuning is the give-away symptom of
trouble. Crystal currents are very low
with this hookup, but at the cost of low
output. Incidentally, with the 59, 802,

and RK25, external fesdback between "

grid and plate (a few pufs) must, be
used to make the unit oscillate.

W
3

RFC
;f.oou 2.5MH
- = L g4

Fig. 3—Anofher popular harmonic generator.

Additional checks were run with sev-
eral of these 20-meter crystals that are
actually ground to 1/3 their marked

‘coil, the output of these crystals on
20 was slightty higher (with the single
exception of the 69 to the contrary) in
tritet than in a TPXG circuit, with only
a modest increase in crystal current.

Ten-meter output could be obtained
from these crystals with a 20-meter
cathode coil subject to similar limita-
tions as to parasitic activity as with the
40-meter fundamental crystals. Unfozr-
tunately, however, the good screening
characteristios of the 59, 89, 802, and
RK25 have an adverse effect in this in-
stance, resulting in negligible output.
‘'The 6L.6 with its shell tied to B-plas
emerged as the only stable tubse, it pro-
‘vided ‘generous output with moderate

1 erystal current.

Summing up: The “good behavers”
{the 59, 89, 802 and RK25) are the
most reliable, safest, and mest flexible

| tubes for use on all harmonics and the

fundamental in all types of circults and
cenditions with the single exception. just
mentioned. The 6L.6 acquits itself par-

| ticularly well on most oounts and would

seem to be the only taube capable of pro-
viding appreciable 4th-harmonlo output
without too high veltages, but the re-
quirement of returning the shell to B-
plus is net a desirable one. AU beam-
type tubes have to be handled with care,
as they are marginal cases of instabil-
ity at best. Any tendency to self-oscillate
can be checksd by grounding the edn-
trol grid and searching earefully for
output with the erystal removed.

Returning te the *big four’—the 89
must be operated at lower potentials
than the others. About 300 Volis on the
plate and 200 on the sereen is the maxi~
mum or the subs will everheat, seizé 4p,
and oscillate on!s internyittently.
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frequency. Using an B0-meter cathode.
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*gorvicing by Signal Substitution’’

Learn obout this modern dynomic approach
fo radio servicing with ONLY BASIC TEST
EQUIPMENT.

ss4 Fully described in @ 120 page book
avoilable fram your Precision Distributor ar
foctory ot 35¢.

.v++ Schiools are invited 1o inquire regarding
quantity orders from our Educational Division.

PRECISION

APPARATUS COMPANY INC.
ELMHURST 4, N, Y,

Monufacturers of Finc Test Equitunent
2ADIO o TELEVISION * fLECTRICAL * LAYORATORY

BE YOUR OWN BOSS!
MAKE MORE MONEY

In “CASH IN" you

mail order plans, con-
Gden business se-
crets, dozens of Drac-
tieal tested formulas,
successful testod
schemes -— actusl ex-
periences of men who
have started On a shoe-

= D A Smm—"

"X
.
a
i

4 NATIONAL PLANS COMPANY
Box 26RA. Ansonia Statlon New York 23, N, Y,

— TUBULAR ELEOTROLYTIOS'T
Fresh stock Fully guaranteed

20 mfd. 150 V. .. 10 for $1.79
20-20 mfd, 150 V. .o 10 for 2.49
8 mfd, 450 V. 19 for 1,85

Postage mm 25% domosit on COD.
Write for our barga n llns !euurln
A MERICA'S BEST BUY
POTTER RADIO CO

18§2-1314 McGee St, Kaneas City 8, Mo.

RADIC & ELECTRONIC BARGAINS—

Dual L pad for spkr. votea coll vol. eontrol,
5 watts, BLO1 o...c.ovveviciesioasirninines
Triple 75 ohm T pad 8 wotte long shaft # Lod. .
Weston 3%° Type 801 50- 0-50 ma #Mil.. 3.49
10a Transtat Amertran. L15v 50-680 in. 0- 130+

10 amp out Danel or bench mig HTx248,.
Bi Voltalro Trula. 116v 66-60 o in 3200v 12 ma
wits & T8 iooal’ baraains in ‘parta” and kita “de-
signed by ROBE

UNIVERSAL GENERAL CORP. (DEPT. CR
305 Canal Strect, New York 13 Walker 8.964

ROTA-BASE

HANDY 1AB, DIAL actually gives a

re of radio tube connections,

INSTANTLY A Y. Ng more wvaluable time
. lost l)mm\.vlnx ges or on len md\ngg Filamaent,
zrid, plnu. catl od » OLC., 1O more than 3 be types
N Y 1.0 ar sent

OWTE, u!Dﬂld
con plu: Mmf ler TO! A money refunded
if you are net Gel lxhﬁ 1y please

REED MFG. CO.

11350Y Burbank B8ivd. N. Hollywood, Cant,

ARE YOU GETTING OUR FLYERS 777

If not, PRINT your name and address on a
penny Dosteard. It will mean dollara in the
bank far you!l Agk for cur latest catalog and
fiyer. Dept. RC

RADIO EQUIPMENT CO,,
377 E. Main 8t., Lexinpton, Kemtucky
*YOUR Fmsunw PARTS HOUSE"

RADIOMEN SERVICEMEN BEGINNERS
MAKE MORE MONEY
EASILY — QUICKLY
$250. WEEKLY POSSIBLE

We Show Yoo How Information Free
MERIT PRODUCTS

216-32V 132 AV, SPRINGFIELD QARDENS 18, N.Y.
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COMMUNICATIONS MEET
CLEARS ETHER PATHS
CCOMPLISHMENTS eof the Inter-

national Telecommunieations Con- |
ference, which completed its work at At~ |.
lantic City in October, include the im-
portant work of conserving space in the |

radio spectrum and insuring its most
efficient use. Charles R. Denny, chair-
man of the conference, reported gains
in 3 important respects:

“First” he said, “we have adopted a
world-wide frequency allocation table
extending up to 10,600 me.

“Second, we have planned practlcal‘

machinery for putting this new alloca-
tion table into effect. Until now, every
country using frequencies has simply
notified the headquarters of our Union
of the assignments to be entered on a
master list. There was no concerted in-
ternational effort to make arrange-
ments which would best conserve spee-
trum space. There was no planned shar-
ing of frequencies on a time basis or on
a geographical basis, Frequency as-
signments spilled over the available
spectrum space, radio interference be-
came widespread, and the world was
deprived of the full advantages of which
radio is capable. To meet this situation,
we are providing for a Provisional Fre-
quency Board which will be comprised
of technjcal experts. It will be the task
of this Board to re-engineer the oper-
ating assignments throughout the world
s0 that they will be put on a sound
engineering basis so as to conserve spec-
trum space and eliminate interference.

“Third, we have provided: for a
pérmanent board of experts, the Inter-
national Frequency Registration Board,
which, starting with. the newly-engi-
neered list of frequency assignments,
will consider every future assignment
to determine whether it will eause in-
ternational interference.”

Numbers of delegates hailed the es-
tablishment of the Imternational Fre-
quency Registration Board@ as one of
the most important resmlts of the Con-
ference, pointing out that it would in-
sure uniform application ef modern
standard methods of radio communiea-
tion throughout the world and would
make possible the best use of available
channels, as well as provide solutions
for interference problems.

Reserve Your Special

TELEVISION ISSUE

Order your copy from your reg-
% ular newsdealer now!

1947

ILLINOIS
CONDENSER CO.

NOW HAS “MP'
. [

TYPE. UMP

A popular replacement twist prong line
of COMPACT, HERMETICALLY SEALED,
efficient, dry electrolytic condenser, is
now a member of the ILLINI line of high-
est. quality. capacitors.

The "lllini" UMP capacitors are now
available et your local jobber. Our [atest
catalog, listing complete lllincis line, will
be' mailed to you upon request.

ILLINOIS CONDENSER €O.

18618 NORTH THROOP STREET - CHICAGO 22, HL.

RADIO TUBES

For immediate shipment

R.M.A. Guaranteed
Below Distributor Coats
Individually Sealed Cartons

Type Price
6K6GT 40
6K5GT .46
6VEGT 46
6SATGT 46
6SJTIGT .46
6SKTGT 46
65Q7GT 46
6X5GT 40
125A7GT 46
125Q7GT 46
12SK7GT 46
12S)7GT 46
35L6GT .40
35Z5GT 32
S50L6GT 46

RATED ACCOUNTS—2% [0 DAYS
ALL OTHERS 2% C.O.D.
10% DISCOUNT ON LOTS OF 50 OR MORE

RAVAC ELECTRONICS CORP.

432—4th Avenue
New York- 16, N. Y.




THIS RECORDER
HAS EVERYTHING

(INCLUDING A RECORD PLAYER)
Build Your Own Wire
Recorder and Save Money

LD T eebae £rw

LAFK ACAYLE
R ‘-

oundation Unit)

-cdet B:1 Mlgnehc Wire wecordor
1l range nde!‘l’xy
Ly

ords g 1 hour centinuous!
80 8000 CPS records from stands
or micronphone. This model usis two mol

£5.00 ca-
ity prices wil only prevall
while our present stock of wuve Recordera Iasis. Prices
will go up ogain after these have beon dlsposed of. Sce
your fricnds and act now. A diagram of o Simp.e 4.tube
smplifier or mruhn usRge la conncet to this Recorder
€an Le had uesting apm.
Quantity Sa* ea ordered 1N nnme “of onc eustomer shipment
will be muwe 1o sane. Remit payment in full for Record-
ers with order. Al Recorder sales ‘-m final.
-

Wo-tern  Electric

Sound Miéro.
ones. These ean bo ysed

P.A. and Rccarﬂln"

Powered

uILh

micrephono £5.00
each: with 0 fo"( leng.h
of cable The micro.
phone cablo atone 18 worth
prons than the purchasc
prico. "

wNational Unloa
Radio Tubes
undnd lnd!vlnunlly oA
n D scnu 3

&uu 10 from c

#ont list prices. Mlnlmum order 50 tuhos. Mall your order

prompity with remittance.

30% Deposit with C.0.D. Minimum Order 33.00
Recorder orders romit In full.

ELECTRONICS OF STATEN ISLAND, N. Y.

{Formerly Clarion Sound Eng. Co.)
P. 0. Box 169 Staten dalang 1, N. V.
Gibraltar 7-807S5

EASY TOLEARN GODE

It iz ewsy to lenrn or Incroose apced
wlth an lostructograph Code Teacher.
Aftords the qQuickest und most prac:
tleal method yet weveloved. For be-
gloners or advanced studenta.
Arvsllsble tapes from beglnner’s
alphubel to typleal miessages ‘on Bl -
subjects. Bpeed range 5 o 40 WPM.
Always resdy—no Q

ENDDRSED BY THOUSANDS! &

Inatructogravh Cod e Teacher

lll.r-lly takes the place of an Gpes-

ator-inatructor and cnalles enyone io

1earn and m‘ner_rcode wilnout fur-
°

cr
G ired the code'' with the lnatrucuurrnnh System.
Write [odav fOr cORvEruent rental and purciase RIANK

INSTRUCTOGRAPH COMPANY

4704 Bherldan Rd.. Dept. RG. Chiecago 40. 11

BE YOUR OWN AUTD MECHANIC

Henley’s Books Will Help You!
HOW TO TUNE UP YOUR AUTOMOBILE
239 Pages—194 lllustrations
HOW TO FIND A SHORT AND OTHER
WIRING TROUBLES
209 Pages—82 lllustrations §$2.00
FORD V8 CARS AND TRUCKS
1932 to 1940 Models
Gonstruction—Op=2ration—Repair
823 Pages—369 Illustrations 3.5¢0
CHEVROLET SBIX CARS AND TRUCKS
1930 to 1340 Models
Construction—QOveration—Repair
896 Pages—363 Illustrations 3.60
Books Sent Postage Prepaid. Send
For Catalog of

THE NORMAN W. HENI.E'l PUBLISHING €O

$7 West 45th Street New York 18, N. Y..

DCrAOry hawe

Woatch for the special
= January Television lssuel

Communications

A LETTER FROM BENJAMIN F. MIESSNER

Dear Editor:

Your September RADIO-CRAFT is espe-
cially interesting to me because:

1. On page 18, the story on the photo-
electric proximity fuze is much like the
scheme described in my book Radio-Dy-
namies (1916) for target-seeking mis-
siles, which wused the photoelectric
stimulus of an aircraft silhouette

- against a bright sky as a means for au-

tomatic guiding, with 2 pairs of photo-
clectric cells at right angles, and with
appropriate relays and guiding controls.

2. On page 34, Mr. Straede’s article
Response Equalization. I used similar
methods in 1920-22 (in what I believe to
be the earliest electrophonographic re-
cording) while head of the acoustical

SIMPLE BOOKS SOLVE

Dear Editor:

I have little fault to find with the last
few issues of RADIO-CRAFT. There have
been articles for servicemen and hams
and also engineers, besides material to
widen the beginners’ scope of knowledge.

When I was a beginner, I hunted
through libraries for books and built
every 1-, 2-, or 8-tuber ever dreamed of.

‘Then I wished there was a magazine de-

voted to set builders and experimenters,
without so many advanced articles. Now
I'm on the other side of the fence. I wish
there was a magazine that dealt en-
tirely with service and advanced data.
1 .know that would be nearly lmposmble
from the publisher’s point of view.

research laboratory of the Brunswick
Phonograph Company in Chicago. 1
went even further, using tuned, reso-
nant, a.f. circuits, with correct resist-
ance, not only for reducing resonant
overresponse in microphones and cutter
heads, and for building up weak re-
gions in the over-all frequency-response
charactzristic of ' the entire recording
system; but also to correct, in the rec-
ord, reproduction for similar variations
in the reproducer.

3. The article on Post-Waer Phono-
graph Pickups deseribes the FM pickup
on which I hold several patents. = .

I always enjoy RADIO-CRAFT.

B. F. MIESSNER,
Morristown, N. J.

BEGINNERS" PROBLEMS

I believe the beginner can get his
1-tube and crystal circuits from RADIO-
CRAFT books. They are available to any
beginner at all times, while an article
in the magazine would be read by only
a few of them, and a month later an-
other group would want the same in-
formation. Get the idea? There were no
RADIO-CRAFT books in my day!

1 always mention them to a beginner,
and I help any one of them today, if he
is a child or aged person, to make a
1-tube set or superhet, and try to.ex-
plain what he wants to know. More pow-
er to the beginner!

W. G. EsuIK,
Casper, Wyoming

Suggaatod by:
Waltor Price.
New York, N. Y.

| want a Telaset so that they can see me at the Television Studic.”
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STATEMENT OF THE OWNERSHIP, MANAGEMENT.

CIRCOLATION, REQUIRED BY THE ACT OF
CONGRESS OF AUGUST 24, 1912, AND MARGH 3, 1033,
0f Radglo-CraR  and Populmr Miootrenicg, published

meathly ot Springfiald, Maes., for Qctobor 1, I
Btate of New York
County of Now York

Boforo me, 3 Notary Pubiss in snd for tho State and
county oforesaid, porsenally appesrcd Hugo Gernsback.
Wbo, having been duly sworn mecarding to law, dcposes
and sapg that be is the ofitor of Radlo-Craft and Populsr
Electronics, and that the fallowing is. to she best of e
knowledgo and boilef, o trus statement of the ownorship.
masdgament (and if a delly paber. thg circulation), ete,
of tho aloresald publication for (be Anto slown In the
above coption, required by thoe Act of Augost 24, 1912,
o8 amendod by the Act of March 3. 1833, embodied o
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New Yark 7, N. Y.; Eéitar, 1i, Qernsback, 25 Weet
Brondway, New York 7. N. Y.; Managing Editor, Fred
Shnnaman: Busness Managers. nome.
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ip glven; also that the sald two paragraphs contaln Siate-
ents eombracing affant’s full knowledge ond belief as to
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of tho company a8 trustees. hold Btoock and eccurities in s
caPaclty other than that of a bong flde owner: and this
sfiant has no renson to belleve that any other berson,
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5. That the averago mumher of eopies of eaeh issue of
this pubiieation sold or distributed. through the malls or
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STAMP MODEL NUMBERS!
Dear Editor: .

May I suggest.you get after the set
manufacturers and tell them to please
stamp the model number and year of
manufacture on their chassis? Many
sets are still made with the model nim-
ber pasted on, or printed on a label
pasted in the cabinet. It soon falls off,
and I have had several chassis with-
out identification, some of them made by
the leading manufacturers. This can
cause delay in servicing the receivers;
and consequent bad will toward the
brand.

Volume controls should aleo have the
number and resistance plainly printed
on them,

I have had'many complaints from cus-
tomers about the short-wave bands in-
cluded with broadcest receivers. The
public wants AM and FM and no short
wawe in their new receivers.

E. C. FrREISEN,
Detroit, Michigan

.A CORRECTION

In the circuit diagram of the “Scotch
Receiver” shown on page 35 of the Oc-
tober 1947 issue the 500,000-chm re-
sistor in the grid circuit of the 12A6 is
shown connected to the B-plus line. The
bottom end of this resistor should be
grounded or connected to the common
regative point in the set.

We thank Mr. Robert Kendall of
Columbus, Ohio, for calling this to our
attention.

RADIO-CRAFT
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THAT YOU CAN
8B8UILD YOQURSELF

FOR RADIO TESTING

RANGE MASTER MODEL 10
A PRECISION INSTRUMENT

COVER THESE RANGES

A.Cl.oggL‘};I:‘G‘E! 1-10-100-500-
D.C. VOLTAGE: lIO-IOO-DQO-
APPLIANCE REPAIRING A CunnenT: 11518
3 C. €,
D.C. CURRENT: 1—10—100—
AMATEUR & mea e R
CAPACITANCE: .001..1 .01-1
EXPERIMENTAL WORK - itimet
BRADSHAW INSTRUMENTS CO. Faclry gl 41T S
942 King's Highway Brooklyn 23, N. Y. Foundatlen sivift'e}' ka '1'n;s't}6ét'\l;o;és 7.85
S8END FOR DESCRIPTIVE LITERATURE o DEALER - INQUIRY 1NV FED

RUGGEOQ!
DEPENDABLEI!
ACCURATE!!

and highly profita-
ble business that's
a dead natural for
the radioman who wants to supplement
his income with & minimum investment
in both time afd money. Today, indi-
viduals like yourself, all over the coun-
try, are realizing big dividends . with
TRADIO, the radio functionally-designed
for coin operation in hotels, tourist
camps, hospitals, ete. And they’re doing
it right in their own backyards, too.

® Big Earnings, Steacy Income
TRADIO has pioneered in this new and flour-
ishing post-war _ﬂeld. _:,u in on the ground
floor and assure Yoursc.. of financial security
for life.

Tradio * Tried * Tested * Proven

TRADIO sells to operators only through fran-
chised distributors, No rontee are sold, We'll
put you in touch
with the distrib-
utor fn your ter-
ritory H you'll
phone Asbury
Park €-7447 or
write Dest. U-11.

ASBURY PARK
NEW JERSEY

10 *HOW-TO-DO-iT” BOOKS

©irt n =2n'l-) foundetion In rmdin o
meana of these 10c timcly text Looka,
1 b @icirey widiea, nmfusely §ilus-
trated, contnlos over 15.0 werds.
You'll be amazed at the wenlth of
informaotlon packed into thcee handy
booka. Ex for refe 1den)
for technical liirnry. Your money
back if not satisiled. §

-5 BOOKS for 50c¢
5 10 BOOKS for $1.00
Sent to You Postpaid

tloaarz {Leading  Terma}

No. 6—Haw Yo Have Fun
With Redia

No. 7—How To Resd Radio

t—=How To Mike Four

Ne.
Doeris Short Wave Seta
To

No. 2—H-w Make Yho
M2st” Pooular Al)-Wave 3 .
end 2 Tube Roccivers Disgmmas

No. 3_nAlternating Current MWo, B—Radio tor Beginners
for Beginners No, ® S wnie Elactrical Ex-

No. 4—All About Aerials periments

No. §—8eginners’ Radio Dic. No, 10—Televislon .

Remit Ly check or money on.cr—rugisver lester if you

send cpsh or g nmras

RADIO PUBLICATIONS
25A West B'way, New York (27)
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Answers to Quiz on page 83
1.—1; 2—3; 3.—1; 4.—3; 5.—4; 6.—

. .. BECAUSE IT'S ONE
COMPLETE COMPREHENSIVE
RELIABLE VOLUME -

PARTS AND ACCESSORIES o TEST I(N-
STRUMENTS e RADINS & TELEVISION
COMPONENTS & INTER.COMM!''NICATORS
° ORDERS o

ERE * TECHNICAL BOOKS

elmn_ce[[o! k_a/l'o

RADIONIC

TRIBUNE THEATRE ENTRANCE

170 NASSAU ST. N.Y. 7 N. Y.
CABLE “CHMANGI O

RADIONIC EQUIPMENT ¢O., DEPT, 112
170 Nassau ‘Street
New York 7. N. Y,

Send smmedintely your FREE catalof listin roducta
of rodlo's Iclldlnyk madufacturers of prres ngng cquip-

ment and numcrous epecial ltems at bargoin prices.

2-IN-1 CHANNEL

ANALYZER
NEW PENCIL THIN PROBE

Extremely sensitive Lracer permitting signal to be
heard et any stage of redio under test.

Uscs- New Pencil Thin Proboe with loud spesker
eparation.

Plua a signal generator that delivers a strotig A F.,
1.P., and R.F, 8igna), permitting the serviccmean to
lrace and allgn any portion of recoiver under test.
Urcs o rouitl-vibrator netwerk,

A.C. D.C. cporated.

Only two controls for complete oporation,

Servicoman's net price $14.95
Write for flfustrated Llterature

SEE YOUR LOCAL JORBER
Iif he can‘t supply you write us direct,

CONSTANT ELECTRIC

112 Comestla Bt. Broocklyn 21, N, Y.

2; 7—2; 8.—2; 9.—3; 10—60 cycles.
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RADIO SCHOOL

%24 DIRECTORY

PREPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS

PRACTICAL TECHNICAL TRAINING

SPECIALIZE in 6 months to 3 years

COURSES N
SERVICE
6 Yo 12 Months
® Electricity
(4 Waldmg
. Re(ngerahon
® Heating

TECHNICIAN
| to 2 Yeary

® Electricity

® Radio

® Electronics

® Refrigeration, Heating
and Air Condmomng

PROFESSIONAL

K ears

® Electrical Englnesring
Bachelor of Sciance
Degree
Maijor in Machinery or

Lﬁeﬁmnlcs )

tionnaire.

Dept. RC-1247 North Broadway,

Train in Electronics, Radio, Electricity for a substan-
tial career in industry—or a business of your own.
Prepare in one year to.be a Technician—or in two
additional years secure a Bachelor of Science Degree
in Electrical Engincering with major in Elsctronics.
More than 35,000 former students in industries the
the world over. 1,292 students now enrolled from 48
states and 8 overseas countries. Faculty of 72 special-
ists. Write for catalog and Personal Guidance Ques-

~

Terms start January, April, July.
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A TECHNICAL INSTITUTE
Milwaukeo, Wis.

1. RADIO TECHNIC]AN—-TH( MRI General
l Course. Includes F.M. & Television. Prepares
For FCC Broadcast Licenses,

' 2. RADIO & TELEVISION SERVICING—Pro-
l pares for amploymen! os Repcirman an Stonds
ord Broadcost, F.M, & Television Receivers.

3. RADIO COMMUNICATIONS—Preparas for
FCC Operators’ Licanse. Leods to position as
Maerchont Marins ot Flight Radio Officer; Com.

mercial Operator.
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|
' 4. FUNDAMENTAL RADIO MATHEMATICS—
' The MRl Preparatory Course, Required pre-
l troining for students lacking a baslic mathe.
l matical background.
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MELYILLE BUlLDING
15 WEST 45TH ST., N. Y. 19. BR 9-5080
‘The Radio School Managed By Radio Men*

CAREERS in RADIO

INTENSIVE COURSES-—Thorough, technical
education for progressive men and women.

Licensed by the State of New York
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FM and TELEVISION

AMERICAN RADIO INSTITUTE
10) west 63rd St.. New York 23. New York
Approved Under GI Bill of Rights
Licensed by New York State

Radio Technician and ANNOUNCErS
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DON MARTIN SCHOOL OF RADIO ARTS |

SOUND RECORDING SCHOOL

practical ® months' course in Sound Fundamentals,

ecording, and Sound Transmission measuraments: in
s laboralory containing transmisslon eets. oacillators,
aquare wave generator and intermodulstion ‘analyzer, aod
other equipment.

Two completo recording studios aseimilating broadeast,
motlon picture and commercial sound recording, upder
the directlon of H. M. Tremalne.

Approved for Veterans
DON MARTIN SCHOOL OF RADID ARTS
1855 Charokee St, Hollywood, Calif.

Course. Bachelor of Science De- 2\ 2
gree. Courses also in Civil, Elec-

trical, Mechanical, Chemical, Aeronautical Enzi-
neering: Business Administration, Accounting,
Becretarial Science. Graduates euccessful, 64th
year, Enter Jan.,, March, June. Sept. Write for

catalog.
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94
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@ RADIO ond ELECTRICAL ENGINEERING
ELECTRICAL ENGINEERING ST, %t .l
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SPECIALIZED TRAINING

Graduates employed as Airline Flight and
Marine Radio Offizers, Broadcaﬁ Engineers,
CAA and Police Radlo Operators, Radio-Tele-
vision Technicians, Radio Shop Owners.
Practical training by specialists.

Modern equipment in Scmcln Television and
Communications Laboratorles, New classes month.
ly. Limited enroliment. Send for Free 16 Page
fllustrated Catalogue. Approved for veterans.

WESTERN RADIO CUMMUNICATIUNS INSIITUTE

631 W Nln(‘h St. Los Anuelu 15, Cal. Dept
. of Commerce

TELEVISION

Practical and Theoretical Tech-
nicians Course, covering all
phases of Radio. Frequency Mod-
nlation, Television. leads te op-
portunities in Industry, Broad-
casting or own Business. Day and
Eve. Sessions. Licensed by N. Y,
State. Approved for Veterans.
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RADIO- TELEVISION
INSTITUTE

Ploneers In Television Trainlng Sinece 1938
480 Lexington Ave.. N. Y. 17 (46th St.)
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LEARN

RADIO

Get F.C.C. License

RADIO — TELEVISION

Repairing
Classes start every month
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BALTIMORE TECHNICAL INSTITUTE
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APPROVED FOR VETERANS

COMMERCIAL RADIO INSTITUTE

A radio training center for
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®
RESIDENT COURSES ONLY
Broadeast, Service, Aerobautical, Television, F.M., Radar,
and Marine telegraphy clmeg, Preparatory Course now
ture Veteran l.rnlnlng.
term February .

Dept. C, 38 West Biddle Sl... Baltimore 1, Md.
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Write for Latest Trade & Technical Catalog
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4 W. B4th Street New York City
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BOOK REVIEWS

FUNDAMENTALS OF INDUSTRIAL
ELECTRONIC CIRCUITS, by Walther
Richter. Published by McGraw-Hill
Book Co. Stiff cloth covers, 6% x 9%
inches, 569 pages. Price $4.50.

The author has devoted a number of
years to teaching industrial electronics
in an evening school where students
have widely differing educational back-
grounds. Under these conditions, it was

necessary to prepare and- present his .

material so it would be easily under-
stood by all. With this background ex-
perience, he prepared this book as a
text to be psed by all classes of stu-
dents. It presents highly technica] ma-
terial clearly and with a minimum of
mathematics.

The book contains 27 chapters, the
first 10 being devoted to electrical and
electronic fundamentals. The remaining
chapters discuss various types of com-

plete circuit elements that have appli- -

cations in industrial control mecha-
nisms. Each chapter concludes with a
number of practical questions and prob-
lems, a list of suggested reading mate-

A CAREER WITH
A FUTURE!

ELEVISION

Shop Work - Shop Techniques - Theory
FULLY EQUIPPED LABORATORIES

o RADIO SERVICE & REPAIR
e F. M. & TELEVISION
e TRANSMITTER COURSES

Preporing for F.C.C. LICENSES

e RADIO TECHNOLOGY

A Juniar Coflege Level Course preporing lor poslitions: in
Radlo-Elettranic Englasaring Field.

MORNING + AFTERNOON -« EVENING CLASSES
MODERATE RATES « INSTALLMENTS

Available Under G. 1. Biil

COME IN AND SEE QUR STUDENTS AT WORK

DELEHANTY scuoo of

RADIO o ELECTRONICS o TELEVISION

105 EAST 13 ST, N.Y. 3, N. Y, DEPT. R

rial, and a bibliography of related ref-
erence material. s

The manner in which thke book is writ-
ten and organized makes it equally use-
ful to laymen, students, experimenters,
and advanced engineers. This reader is
glad to see that the author uses a large
number of original diagrams as illus-
trations instead of going to the catalog
of major equipment manufacturers for
illustrative material as a number of
recent authors on the subject have
done.—R.F'.S.

—_—

A TREASURY OF SCIENCE.. Edited
by Harlow Shapley, Samuel Rapport,
and Helen Wright, with an introduction
by Dr. Shapley. Published by Harper &
Brothers. Stiff cloth covers, 63 x 8!
inches, 772 pages. Price $3.96.

This large work ranges from the role
of genes in sex determination, to the
whys and wherefores of atomic fission.
It includes many original papers and re-
ports of such famous scientists as Sir
Issa¢ Newton, Curie, Pasteur, Jeans,
and Oppenheimer.

The articles are arranged in carefully
edited groups, presenting 'a smooth—
reading symposium on general science.
The first group is titled “Science and
the Scientist.” The next selection of ar-
ticles covers “The Physical World—The
Heavens—The Earth—Matter, Energy,
and Physical Law.”

The evolution of life is well covered,
'including explanations by famous scien-
tists on the Characteristics of Organ-
isms—Where Life Begins—Life of the
Simplest Animals — Warrior Ants —
Darwin and the Origin of Species.

The section on the World of Man in-
cludes such subjects as “From the Ape
to Civilization”—“Missing Links"—
“You and Heredity”—'Biography of
the Unborn’’—“Conquest of Disease”—
“History of the Kine Pox", and others.

Articles in the section on “Man’s
Mind” are “Thinking,” “the Psychology
of Sigmund Freud,” and “Brain Storms

LICENSED BY STATE OF NEw YORK'

and Brain Waves.”

Atomic fission opens with the War
Department's report on the New Mexico

Suggested by -
Walter J. MoMuhon,
New York City

RADIOC-CRAFT for
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tests. “Atomic Energy for Military Pur-
peses,” ‘“‘Nuclear Physics and Biology,”
“The Atomic Bomb and International
Relations” are other articles on the
subject. 2

In other sections we find the original
gdiscourse on the law of gravity by New-
ton; “Notes on Zoology,” by T. H. Hux-
ley; “Secrets of the Ocean,” by William
Beebe; “Evidence of the Descent of Man
from some Lower Form,” by Charles
Darwin; and “Exploring the Atom,” by
Sir James Jeans.

The general science student will find
in this book answers to such questions
as: What is atomic medicine? Is there
life on. other planets? What has the
flight of bats to do with Radar? What
is the role of the genes? How has Ein-
stein's theory been substantiated? What
are the laws of heredity?—H.W.S.
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1440 PAGES
2600 ILLUS.

® AUDELS HANDY BOOK OF ELECTRICITY
for Maintenance Engineers, Electricians and
All Electrical Workers. A quick, simplified,
ready reference handy book, giving complete
Instruction and practical
@ INSIDE TRADE INFORMATION ON
rules and laws of electricity—maintenance of
elactrical machinery~A.C. and D.C. motors=
armature winding and repair—wiring diograms
=house wiring—-power wiring~cable splicing
= meters =~ battaries — transformers ~ elevators
=electric cranes—railwoys—bells—sign flashars
~telephone—ignition—radio principles—rafrigere
ation—air conditionlng—oil burners—air come
5 pressors=welding and many mod.
ern applicotions explalned so you
can understand.
All Indexed for ready reference.
To get this assistance for yourself
simply fill in and mail tg'e FREE
EXAMINATION COUPON below.

AUDEL, Publishers, 40 W. 23 St., NEW YORK
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Your enjoyment climbs to new altitudes through radio and television achievements of RCA Laboratories,

RCA LABORATORIES —your " magic carpet’”

7o new wonders of radio and frelevision

More and more people will go sight-
seeing by television as the number
of stations and home receivers in-
creases. Eventually, teclevision net-
works will serve homes from coast
to coast . . . bringing you the news as
ithappens...sportsevents. ., drama
... vaudeville.

Many of the advances which have
made possible these extended serv-
ices of radio-electronics, in sound
and sight, originated in research
conducted by RCA Laboratories.

Recent RCA “firsts” include: ultra-
sensitive television cameras that give
startling clarity to all-electronic tele-
vision . . . tiny tubes for compact,
lightweight portable radios . . .“pic-
ture tube” screens for brilliant tele-
vision reception.

In other fields of radio-electronics,
RCA has pioneered major achieve-
ments—including the elcctron micro-
scope. Research by RCA Labora-
tories goes into every product bear-
ing the name RCA or RCA Victor.

PIONEERING

Scientists and research men who
work in RCA Lahoratories made
many vital contrihutions in help-
ing to win the war through appli-
cation of radio, electronic, radar
and television techniques. Their
skills now arc devoted to peace-
time applications of these sciences.

At RCA Laboratories the elec-
tron microscope, radar, all-elec-
tronic television (featuring the pro-
jection system for the home) and
many other new instruments of
radio, including hundreds of new
electron tubes, were developed to
improve and to extend the serv-
ices of radio around the world.

RADIO CORPORATION of AMERICA




g AIR RING'S
'L\\\\ portable

/
'4 2 yoliiBn g

the PORTABLE RADIO FIELD

another AIR KING SCOOP

Right on the heels of the Wire Recorder,
AIR KING follows through with another

i the AIR KING RADIO-
CAMERA (2 in 1) portable. Here is an
exclusive new AIR KING innovation . . .

America’s first Radio-Camera . .

pletely new . . . and different.

The ability of AIR KING to
prcduce the unusual in radios
is well known. The country’s
mcst successful merchandisers
have followed AIR KING'S
leadership for the past 27 years.

The Radio-Camera is an im-
portant contribution to the
radio dealer . . . today . . .
when he needs it most!

AIR KING RADIO-CAMERA MODEL A410

SHZE: Height 9%; Width 4%*; Depth 3%
WELGHT: Less than 4 Ibs. complete with batteries.
RADIO: Superhgterodyne with latest types miniature
tubes.

BATTERIES: 2, flashiight type “A™

1, 67'% Vol “B" Baitery

CAMERA

Evircady Camera Case: 50mm. Meniscus Lens, tinte
and Instantaneous expasures. Takes black and white
or color pictures; 828 Standard Film.
Adiostable strap for shoml¢er or hand catry.

. ctom-

MODEL A410 2 RETAIL
LESS

170 - 53rd Street, Erooklyn, New York BATTERIES
Export Address: Air King Unternatlonal, 75 West Street, New York 6, Wew Yorl

% For quick action write or wire Air King Products Co.
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