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For Better
Curves

Where They
Count Most!

Accurale taper curves prove correct resistance

values. When you istall a Mallory carbon
control, you know that your customer will get
the fine, smooth tone gradations that result
from tapers that are mathematically accurate.
Mallory uses an exclusive method of applying
the talcum-fine carbon so that the fields of
resistance are perfectly feathered for cor-
rect atlenuation.

Mallory makes the three replacement parts that
are used on the majority
of your jobs: volume
controls, capacitors and
vibrators. Into them,
Mallory builds design
experience that hasbeen

acquired by constantly

keeping a step ahead

ments — and adds manufacturing skill and
repeated quality checks that assure you com-
plete customer satisfaction when Mallory
products are used.

Mallory offers the most complete line of
volume conirols—standardized to make them
easy to stock.

The Mallory 1485 Control Deal

This attractive metal cabinet contains the
15 Controls and 9 Switches thut will 1ake
care of Y0, of your service calls. ls arrange-
ment makes inventory controel almost anto-
malic—saves vou frequent trips 10 the distrib-
utor’'s counter. 1t comtains a rack for vour
Radio Service Fney.
clopedia. You pay only
for the Volume Con.
trols and Switehes: the
cabinet is included in
the deal at no extra
cosi to you. Check your

Mallory distributor on
this special offer.

Mallory controls are carefully tested for taper
accuracy. The excdusive method of applving
carbon gives a more gradual taper curve than iy
produced by competitive controls.

of commercial radio-

electronic develop-

P. R, MALLORY & CO,, Inc.,'INDIANAP.OLIAS 6, INDIANA




See how I glve you practical ex- while atill learning. Read letters
perience building Radic circuits from mea 1 trained, telling what
at home with BIG KITS OF they are doing, earning. See the
PARTS I SEND. Iliustrated kind of fascinating jobs Radio,
books shows how you make extra Television, Electronics offer.
money fixing Radios in spare time FREE with coupon below !

Same coupom entitles you to FREE  ‘“superhet” circuits work, three rea
lesson, “Gettlng Acquainted With eons why tubes fail, locating defects,
Receiver Servicing.” Discloses short- repairing loudspesker. Over B0 pic-
cuts Radio Repairmen use. Tells how tures, diagrams. FREE! Send coupon |

| W e

for yourself how [ frain yod ar home 1o

: A RADIO TECHNICIAN

Do you want a good-pay job in the fast-growing RADIO
and Television-Electronics Industries? Or do you want You Build This MODERN RADIO with Parts 1 Send

to be boss of your own money-making Radio shop? re
Vi y g p? He Complete, powerful Radio receiver brings in

is your chance! . ¢ e e
I've traimed hundreds of men to be Radio Tech- local and distant stations. N, . gives
pnicians . . . men with no previous experience. 1 you ALL the Radio parts . . . speaker, tobes,
can do the same for you! My unique train-at-home = chasais, trans-
method makes learning easy. I send you BIG former, soc kets,
P “ loop antenna, etc.

L n

KITS of Radio parts, All equipment yours to
keep. You get practical Radio experience building,
testing and experimenting with Radio circuits,

Make EXTRA Money In Spars Time

The day you enroll, I start sending you
EXTRA MONEY booklets. You LEARN Radio i
end Television principles from my easy- i
to-grasp, step-by-step {llustrated lessons.
You PRACTICE with parts I send. You
USE your know-how to make extra
money fixing neighbors’ Radios in spare
time. From here, it’s a short step to

your own shop or a good pay Radio job. sk

N.R..—Trained Men Face Bright Future

Think of the money-making opportuni-
ties in Police. Aviation, Marine HKadio,
Broadeasting, Radio Manufacturing. Radio
Repairs, Public Address work, etc. And
think of even greater opportunities as Tele-
vision, FM and Electronic devices become

more and more available
See What N.R.I. Can Do For You
A N Act now! Send for my DOUBLE FREE OFFER.
Coupon entitles You to actual lessonm, "Gl-;’l;l‘lNG
ACQUAINTED YITH B o Kadio repils
absolutely free. Discloses short-cuts adio repair
GET THIS m::. Oger gg pidure: and diagrams! Also gn my
pige boox, HOW TO BE & SUCCESS_ 1IN
RADIO - TELEVISION - ELECTRONICS. " Tells
TRAINING more about Y?UR O] porf.uniuetzl &eﬁai&s’ of my
ain,

/l Also
Send You Many

Course. IRead letters Irom men . telling

UNDER wh.ac}ﬂther nlm doing andtea‘mn O . Bee hoiw
quickly, easly you can get sta coupon in
S ST T R e g Other RADIO KITS
G I BILL Pres., Dept. 8MX , National Radio Institute,
v L Pioneer Home Study Radio School, Washington
8. D.C.
I TRAI N ED TH ESE “ EN ' MR. ). E. SMITH, President, Dept. BHX !
. - National Radio Institute, Washington 9, D. C.
"N, h t R ‘1 - * v
aho‘;:. a:::ici:: a:g:: i ﬁi:rg:gh :ono::,ht::):nr; § Mail me FREE Sample Lesson and 6é4-page book about how to win
200 sets a month, High- Course by time I gradu- § B5uccess in Radiq and Television—Electronics. (No ealesman will eall. i
¥ ly successful our first ated. N. R L training Please write plainly.)
% L fall year”—ARLEY is tops ™" — ALEXAN- § '
STUDYVIN, DeSoto, Missourl DER KISH, Carteret, New Jersey, § Name . e ———— S .....Age =
My Course Includes Training in : ke S : e
TELEVISION v Y — . - Y. State. o eecereem §
! [] Check If Veteran t
ELECTRONICS — FM APPROVED FOR TRAINING UNDER G. 1. BILL
= ----—------_------‘---J

TADIO-CRAFT, Auust, 1945, Volume XIX No. 11 Published monthly by Raderatt Publications, Inc.. 20 Worthingen Street,
Springfield 3, $1ass. Entered ss second clase matter at Post Office. Springficld, Mass., under the Act of March 3. 1879,




Capitol Radio Engineering Institute—Pioneer in Radio Engineering Instruction Since 1927

How Much Competition Have You
... For Your Present Job—For a Befter Job?

Enjoy Security and Good Pay! Step Ahead of Competition into .

a BETTER RADIO JOB with CREl Technical Home Study Training.
Protect your future today—keep ahead of the man who is
waiting for your job—plan for the better job that can be yours.

nce again, employers can afford to be “selective”, particularly
when so many ambitious, young men have entered the radio
industry since the war. This means you must improve your
technical ability not only to meet the industry’s new developments,
but te meet the job competition you are now facing.

You may have “gotien by” up to this point. But, if you are
like many other radiomen, many of the recent technical advances
have passed you by. Radio-electronics developments of the past
few years call for an entirely new understanding and knowledge
of technical radio practice.

If you have had professional or amateur radio experience
and want to make more monecy, let us prove to you we
have the training you need to qualify for a better radio
job. Te help us answer intelligently your inquiry—please

state briefly your background of experience, education
and present position.

Capitol Radio
Engineering Institute

An Accredited Technical Institute
Pept. RC-8, 16th and Park Road, N. W., Washington 10, D. C.

Branch Offices. New York {7) 170 Broudway * San Francisco {2) 760 Market $t.

We invite you to see, without obligation, just what CREI home
study training can do for you. Beginning right now CREI can
provide on-the-job-training that is practical and thorough. You
will find it helpful in your daily work right from the very first
lesson. You can “go all the way with CREI” from introductory
basic principles (for the man with limited experience) to advanced
training and specialized subjects (for the man with greater
experience). No matter what your experience, CREI has a
course for you.

The facts about CREI and what we can do for you are
described interestingly in our 24-page booklet. It is well worth
reading. Send for it today.

VETERANS! CREI TRAINING AVAILABLE UNDER G. 1. BILL

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE

16th and Park Road, N. W., Depl, RC-8, ¥ashingten 10, 0. C.

Centlemen: Please send your free booklet, “CREI training for
your better job in Radio-Electronics,” together with full details
of Your home-study training. | am attaching a brief resume of
my experience, education and present position.

Check field of greatest interest:

] PRACTICAL RADIO-ELECTRONICS [[] PRACTICAL TELEVISION
[} BRDADCASTING [} AERONAUTICAL RADIO ENGINEERING

[} RECEIVER SERVICING ] INDUSTRIAL ELECTRONICS

NAME - o T —
STREET. =

CITY ZONE STATE

31 AM ENTITLED TO TRAINING UNDER G. 1. BILL.

n




‘Let NATIONAL SCHOOLS, of Los Angeles, a practical

Technical Resident Trade School for almost 50 years,

train you for today’s unlimited opportunities in Radio

Good Jobs Await the Trained
Radio Technician

You are needed in the great, modern Radio, Television and Elec-
tronies industry! Trained Radio technicians are in constant and
growing demand at excellent pay—in Broadeasting, Communica-
tions, Television, Radar, Research Laboratories, Home Radio
Service, etc. National Schools Master Shop Method Home Study
course, with newly added lessons and equipment, can train you
in your spare time, right in your own home, for these exciting
opportunities. Qur method has been proved by the remarkable
success of National Schools-trained men all over the world.

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

Your National Schools Course includes
not only basic theory, but practical
training as well—you learn by doing.
We send you complete standard equip-
ment of professional quality for build-
ing various experimental and test
units. You advance step by step until
you are able to build the modern su-
perheterodyne receiver shown above,
which is yours to keep and enjoy. You
perform more than 100 experiments—
build many types of circuits, signal
generator, low power radio transmite
ter, audio oscillator, and other units.
The Free Books shown above tell you
more about it—send for them todayl

Now! NEW PROFESSIONAL MULTITESTER
- - INCLUDED!

This versatile testing instrument is portable
and complete with test leads and batteries.
Simple to oberate. accurate and dependable.
You will be able to quickly locate trouble
and adjust the most delicate circuits. You
can use the Multitester at home or on ser-
vice calls. It is designed to measure AC and
DC volts, current, resistance and decibels.
You will be proud to own and use this
valuable professional instrument.

AUGUST, 1948

Lessons ‘
and

Instruction

Material Are Up-to-date, Practical, Interesting.

National Schools Master Shop Method Home Training gives you
basic and advanced instruction in all phases of Radio, Television
and Electronics. Each lesson is made easy to understand by nu-
merous illustrations and diagrams. All instruction material has
been developed and tested in our own shops and laboratories,
under the supervision of our own engineers and instructors. A
free sample lesson is yours upon request—use the coupon below.

Here's Just a Fow of the Interesting Facts
you Learn with the

FREE MANUAL

« Routine for diagnosing Radlo Troubles.

Both Home Study and
Resident Training
Offered

APPROVED FOR
VETERANS

Check Coupon Below

. Preliminary inspection of Receivers.
. How to Test and Measure Voltages.

- How to Test Speaker in Audie Stages.

. How 10 Trace the Circult and Prepare Skele-
ton Dlaoram.

[ S A

6. Complets Reference Table for Quickly Lo-
cating Receiver Troubles.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA ESF.1905




ALLIED has Everything New in Radio!

505 TELEVISION TABLE MODEL

The immensely popular direct-viewing Hallicrafters
TV teceiver in a disuinctively styled wood table
model cabinct. Here's perfected, clear, sharp, bright
Television at amazingly low cost. Provides a brilliant
picture 53" long by 4” high—a full 23 sq. inch
picture area, Easy to operate: push-buiton station
selection, simplified contrast control, casy horizontal
and vertical framing. Has built-in 6” x 4” oval PM
spcaker; excellent sound. Overall size: 20%” long,
11(;’ high, 17”7 deep. For 105:125 volts, 50-60 cycles
AC, Complete with tubes. Shpg. wt., 45 Ibs.

97-803. N‘;ET, f.0.b. Chicago Pg ........... $1 7950
Terms: $35.90 down, $12.68 monthly for 12 months.
Famous Model T-54. Same as above, but in furniture
steel cabinet, finished in rich silver-gray.

97-800. NET, f.0.b. Chicago ....coviuvenn.. $169.50
Terms: $33.90 down, £11.98 monthly for 12 months.

NEW hallicrafters

Designed for Short Wave
Listeners and DX Fans

o
"
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Developed and built especially for the SWL. Total tuning range
is 540 kc to 110 mc, continuously, covering world-wide Short.
Wave and special services, broadcast, and all FM channels between
27 mc¢ and 110 mc. Features: professional slide-rule dial with
foreign Short-Wave stations and all services {marine, aviation, etc.)
located on the dial; 500 ke cryscal calibrator; pointer adjustment
to set receiver on exacCt frequency; single knob tuning, GO to 1
tuning ratio; each band separately illuminated; series type ANL;
4.position tone control; high-fidelity audio system; 8 watts output;
dual IF channels; six-step selectivity; crystal filter; record-player
inpur—plus a host of other desirable features. In handsome steel
Eabinet. 207 x 10%" x 16”. For 105-125 volts, 50-60 cycle AC.
omplete with tubes. Shpg. wt., 65 lbs.
97-585. $X-62. NET, f.0.b. Chicago............ ... 824950
Terms: $49.90 down, $17.63 monthly for 12 months.
97-780. R-42 Speaker. Bass-reflex type, in matching metal cabinet.

Shpg. wt., 20 Ibs. NET ..ovvvvivvniarnenns ceeeeesesees .. $34.50
97-568. B-42 Tilr-Base. Chrome finished.
Shpg. wt., 6 lbs. NET . e i iiviiieiinnnnnnn — o3 eralalanlee eSS 0

There’s Only ONE COMPLETE
Radio Buying Guide —It's
ALLIED'S CATALOG!

Get the Radic Buying Guide thot's used by
thousands of expert servicemen, engineers,
soundmen, Amateurs, builders and experi-
menters! Radic's biggest catalog brings you
the widest selections of the newest and finest
equipment, ot money-saving low prices. Get .
every buying odvantage ot ALLIED—speedy,

expert shipment, the personal attention of 172 VALUE.PACKED

seasoned radio experts—complete satisfac. !
tion on every order. Get your ALLIED Cato- PAGES. SEND FOR IT!

log todoy!

ALLIED
RADIO

Everytliing in Radéio

ALLIED RADIO CORP.
433 W. Jackson Blvd,, Dept. 2-H.8
Chicago 7, Nlinsis
(O Send FREE 172.Poge ALLIED Cotolog.
O Enter order for Haollicrofters Model.c......cvccme

O Enclosed $. O Full Poyment
(J Port Payment (Batance C.0.D.)

3 Send ALLIED Eosy Poyment Plon detoils ond order blank.

Nome.
Address - -

Zone State........

City o) R
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I Put You to Work with Your Hands to LEARN RADIO!
You Build Receivers! You Make Typical Defects Occur
and Make Tests to Prove the Theory!

LEARN RADIO
to MAKE MONEY!

LDW COST TRAINING — EASY PAYMENT PLAN!

A
You Learn at Home How to | "8 8=

Build and Test Dozens and '
Dozens of Circuits — Simple
and Complex!

. pic KITS OF R:;\I:NT
8 RTS Py EQUIP

You DO
£. L. SPRAYBERRY, PRES-
IDENT ofthe SPRAYBERRY OVER 175
|M:lum\n\'or RADIO, This INSTRUCTIVE
th ho di
apur e, Wi, oo o8 EXPERIMENTS -

experience and Radla
“hnow-how'™ assure you &F
the finest In home Radio
Traning!

YOU BUILD
ALLTHESE TESTERS
osos0s0ee AND MORE!

I give you a fine,
moving-coil type
Meter Instrument
on Jewel Bearings
- with parts for a
complete Analyzer
Circuit Continuity
Tester. You learn
how to check and
correct Receiver
defects with professional speced and
agecuracy,

You'll get
valuable ex-
perience and
practicCe
building this
Signal Gen-
erator and
multci-

Set has long and
Short Wdve Tuning..
All Sproyberry Equip.
is yours for KEEPS,

Makes a

breeze out of fixing Radios and yeu
don’t have to spend money on readys
made Equipment,

ar . . w2 : =

Mo e Ban
SPRAYBERRY HOME TRAINING is PLANNED to MAKE MONEY for you FAST!;

I train you with regular professional Radio Equip- the finest kind of "bench” experience. And you get
ment. I tell you exactly what to do . .. how to do  ji right in your own home. In no time at all, you'll -

it. You handle Radio Parts, see them operate, he ready for a business of your own or a good job
learn what they're for. With the fine Kits [ supply, 4 i - E :

you learn how to build Radio Circuits, construct Radar. Industrial El
your own Test Equipment. I'll show you how to O ML . gt
cause typical Radio defects so you can watch and  ¢fONICs, €IC Now’s .

T T i g e ~)

- . b 4 Soldering, wiring, connecting Radio
in Radio, FM, Television, . parts . . » building cifcuits with your

own hands —you can’t beat this
. method of learning. When you con-
struct this Rectifiec and Filter, Re-

: (Y .\, sistor and Condenseg Tester, etc., you
sce how they act, You learn the latest methods for  the time 10 /ft‘ D\ et a ceally practical staoe on Radio
trouble-shooting and repair. All this adds up to started! oo \ that leads to 3 money-making future.

Y ' - N B . ’
| VETERANS! S E N D F o R MY §Pl},AYSBER'|:QY AC%DE.HY OF RADIO .
Approved for VA I- U A B L E Room 2&‘8!:ys;l-r:;l;erl:;sl‘l!3e|:‘i=ding, Pueble, Colarado

G.l. Traini
| Gnder Public FREE BOOKS!

. Plcase rush my FREE copies of *How to MAKE MONEY in .RADIO,
| Laws 16 and 346. | Sl o
| )

ELEG- l
TRONICS and TELEVISION® and YHOW to READ RADIO DIAGRAMS and
0O Check here if & vetcran.
“How To Read Radio Diagrams and Symbols™

SYMBOLS.
Mail Coupon A wonderfully tomplots new book. which explains in
for Fu“ simple Ewgilsh hew to read and understand any Radlo
Set Dlagram. Includes transiatlon of all Radio sym- City State
Details bols. Send for this volume at onca! It's free! With s e SR L
. it I°ll send you another Blg Free Book. describing in
detail my Radio Electronie Trainino!

FOGPOBE . . i o v s vessvnssrensnssisssp@iahsesccsaprorBrSERTetnr P EE.. .
n
[

- - . (Mail in envelope of pasts on penny postcard) l - -
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53950
othe. 5 OSCILLOSCOPE KIT

ELSE TO BUY A necessity for the newer servicing technique in FM and television of
4 price you can afford. The Heothkit is complete, beautiful two color
ponel, ofl metal ports punched, formed ond ploted and every part
supplied. A pleosant evening's work and you hove the most interesting
piece of loboratary equipment available.

Check the features — lorge 5" 5BP) tube, campensated vertical ond
horizontal amplifiers using 6547°s, 15 cycle ta 30 M cycle sweep gener-
alor using 884 ‘gas triode, 110V 80 cycle power transformer gives 1100
volts negative and 350 volts positive.

Convenient size 872 x 13” high, 17" deep, weight anly 26 pounds.

All ¢ontrols on front panel with test voltage and ext. syn post.
Camplete with oll tubes and detailed instructions. Shipping weight
35 pounds.

Order today while surplus tubes make the price possible.

$34°°.

Shipping Wt., 13 Ibs.

HEATHKIT SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

The ideol «omponion instrument to the Heothkit Oscilloscope. An Audio Gener-
atar with less than 1% distortion, high caolibration occuracy, covering 20 to
20,000 cycles. Circuit is highly stable resistance capacity tuned circuit. Five tubes
ore used, o 65J7 and 6K& in the oscillator circuit, a 65L7 square wave clipper,
o &5N7 as o cathade follower output and 5Y2 as transformer power supply
rectifier.

The square wave is of excellent shape between 100 and 5,000 cycles giving
odequate ronge for all audic, FM and television amplifier testing.

Either sine or square waves available instantly ot 6 toggle switch. Approxi-
mately 25V of sine AC avoiloble ot 50,000 ochm output impedance. Qurput-+1 db.
from 20 to 20,000 cycles. Nothing else to buy. All metal ports aore punched,
formed ond cadmium plated. Complete with tubes, all parts, detalled blueprints
ond instructions.

HEATHKIT SIGNAL TRACER KIT

Reduces service time and greatly increoses profits of any service shop. Uses crystal
diode to fallow signol from antenna to speaker. Locates faults immediately. Internal
amplifier avaoilable for speoker testing and internal speaker available for amplifier
testing. Connection for VIVM on panel allaws visual trocing and gain measurements.
Also tests phonograph pickups, mitrophanes, PA systems, etc. Frequency ronge to 200
Mc. Complete ready to ossemble, 130V 80 cycle transformer operated. Supplied with
3 tubes, diode probe, 2 color panel, all other ports. Eosy to assemble, detailed blue-
prints and instructiong

Small portable %" x 6 x 4%". Wt. 6 pounds. ldeal for toking on service colls.
Complete your service shop with this instrument.

$s1930
FHothina

ELSE TO BUY

HEATHKIT SIGNAL GENERATOR KIT

Every shop needs a good signol generator. The Heothkit fulfills every servicing need,
fundamentols from 150 Kc¢. to 30 megacycles with strong harmonics over 100 mego- - ELSE TO BUY
cycles covering the new télevision and FM bands. 110V 60 cycle transformer operated
power supply.

400 cycle audio available for 30% modulation or audio testing. Uses 6SN7 as RF
oscillator and audio amplifier. Complete kit has every port necessary and detailed blve-
prints and instructions enoble the builder to assemble it in a few hours. large easy to
reod calibration. Convenient size 9" x 6 x 434™. Weight 4Y2 pounds.

THE NEW HEATHKIT VACUUM TUBE
_ VOLTMETER KIT HEATEH
e most essential tool a radio man can hove, CONDENSER CHECKER KIT

now within the reoch of his packetbook. The Heath.
kit VIVM is equal in quality to instruments selling
for $75.00 or more. Features 500 microamp meter, A condenser checker anyene con afford
transformer power supply, 1% glass enclosed di- to own. Meosures copacity ond leakage
vider resistors, ceramic selector switches, 11 meg. from .00001 te 100 MFD on colibroted
ohms input resistonce, lincor AC and DC scale, scales with test voltoge up to 500 velts.
electronic AC reading RMS. Circuit uses 6SN7 in No need for tobles or multipliers. Reads
bolonced bridge circuit, o 6H6 as AC rectifier and resistance 500 ochms te 2 megohms. 110V
60 cycle transfermer operated complete
withrectifierand magiceye indicator tubes.

6 x5 as transformer power supply rectifier. In-
#luded is means of calibroting witheut standards.

s so Average ossembly time less than four pleasant Eosy quick assembly with cleor de.

hours and you have the most useful test instrument tailed blueprints and instructions. Smoll

D you will ever awn. Ranges 0.3, 30, 100, 300, 1000 convenient sil.a .9" x & x 434, Wer‘gM

% 7 volts AC and DC. Ohmmeter hos ranges of scale $l 950 4 pounds. This is one of the handiest
times 1, 100, 1000, 10M and 1 megohm, giving s instruments in any service shop.

ELSE TO BUY range .1 ohm to 1000 megohms. Weight 8 Ibs.

S\ 7
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110 V. A.C. MILITARY RECEIVER
POWER SUPPLY KIT

fdeal woy to convert military seti. Sup-
plies 24 Volts for filament — ho wiring
changes inside radio. Also supplies 250 V.
D.C. plate voltage at 50-60 MA. Connec-
tions direct to dynamotor input. Complete

with all parts and detailed
instructions. Ship. Wt,, & lbs. $ 5.95

$” PM SPEAKER

With outpyt transformer, matching
headphone output =

$2.80
. $1.00

Dual receiver rock FT277A with
connecting plugs. ...

Single transmitter rack

e

$14.50

A wonderful buy in a new production heavy
duty power transformer. Primary 117 V 60
cyels. Secondaries supply 746 V.CT at 220
MA, 6.3 V. at 45 A, and 5 V. at 4 A. An
idea! transformer for high quality amplifier
modulator, small transmitter or quality radie.
Will handle 13 tube radio receivers. Supply
is limited, order early. Shipping Weight,
11 lbs. each.

$3.95 .. .3 for ¥9.95

110 V. A.C. TRANSMITTER
POWER SUPPLY KIT

For BC-845, 223, 522, 274N’s, eic. 1deal for
powering military transmitters. Supplies 500
to 600 Volts at 150 to 200 MA plate, 6.3
C.T. at 4 Amps, 6.3 at 4 Amps and 12V at
4 Amps. Can be tombined to supply 3-6.9-
12 or 24 Volts at 4 Amperes! Kit supplied
complete with husky 110V 60 cycle power
rransformer, 5U4 rectifier, oil filled con-
densers, cased choke, punched ¢hassis, and
all other parts, including detailed instruc-
tions. Complete — nothing else to buy.

TRANSFORMER ONLY ...ooooimrircrinns. $9.50

g F1234A ., = $1.00
MILITARY CONVERSION POWER
TRANSFORMERS
Convert your military receivers without rewiring the
filoment. “A" type supplies 500 VCT at 50 MA, 5V
at 2A ond 24V at YaA. “8'' type supplies 500 VCT
at 50 MA, 5V at 2A and 12V at 1 amp.
State whether A or B type desired.. $2.9S
MIDGET .
AMATEUR TRANSMITTER KIT
Complete kit ta assemble o 1 Wat battery operated
omateur B0 meter transmitter, including tube and
crystal. Range up to 500 miles. Only accessories
needed are sending key and batteries. Complete
instructions supplied. Add postage for 2 ibs.
ACCESSORIES
Key {add postage far 2 tbs.). . $1.00
Kit of batteries (add pastage for 4 lbs.). ... 3.25
- ’

4 for....

INPUT AND OUTPUT
TRANSFORMER
Two wunifs in one case
carbon microphone input
and output from 155 te
150 chm load wvied in
Haandle Talkie No. 744

P ..$1.00

Filter Choke 15 henries at
60 MA cased type her.

metically sealed
No. 6437 each. $ l -00

POWER TRANSFORMER Sgeccals

OUTPUT TRANSFORMER
Push pull &6Vé's to 6-8
ohm voice coil excellent

characteristics
No. B0O. 3 far!. $ 1 .95

OUTPUT TRANSFORMER
Couples, 6C4, 615, etc.
ta 500 or 5,000 chm line

No. 716, 2 for $'l.°0

HEATHKIT HIGH FIDELITY
AMPLIFIER KIT

Build this “high fidelity ’]4.95

amplifier and save twa-
2 thirds of the cost. Push
& pull output using 1619
} tubes (military type
L&’s), two amplitier
stoges using a dual
triode (65N7), and a
phase inverter give this
amplifier a linear repro-
duction equal to amplifiers selling for ten times
this price. Every port supplied; punched and formed
chassis, transformers (including quality autput to
3-8 ohm voice coil), tubes, tontrols, and complete
% instructions. Add postage for 20 lbs.

% 12" PM speakers for above. ... T—— 1 /-1

HEARING AID HEADPHONES

The Army‘s best — eliminote flat ears
ond autside noise. Complete “with
transformer for conversion from low

132 TABLE MICROPHONE
One af the Army’s best. Built by Kel.
logg, ideal for fac'ery call system.
public address, amateur ufe. Brand

pew in original cartons,

odd postage for 5 lbs.. ...

]

.l
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DYNAMOTORS

Consists of electric motor operating generatar
on some shaft. Moany opplications— operating
staroge bottery - using os motar.
Dynomotor C == Input 28 wolts,
output 220 volts at 60 MA. Ship-

rodios from

ping Weight
& pounds. . .

Shipping Weight
72 pounds.

Dynamotor

Shipping Weight
30 pounds. .

Dynomoter A -- lnput 12 volts,
output 1000 valts at 350 MA.

B - Input & ar 12 i
volts, output 5(0 volts, 160 MA. £

bly the best buy ever affered in a
surplus meter, Shipping weight 1 Ib.

METER
Sgecial

Brand new Delur Model
312 0-800 M.A. D.C. Squara
3 0-10 M.A. basic meter
with built in shunt. Proba-

$2.95

$1.50
$5.95

$5.95

to high impedonce. With cord and
plug complete. Add post.
5].00 age for 1 9
3.TUBE
HEATHKIT aiwave RADIO
110-volt AC operation
An ideal \:ay to |e'um $8-75
radio. This kit is complete
ready to assemble, with —" ;._E.- 4

tubes and all other parts.

Operates from AC. Simple, [
clear detailed instructions “
make this ¢ good radio L =

training course. Covers reg-
vlar broadcosts and short
wove bands. Plug-in toils.
Regenerative circuit. Oper.
ates lavd speaker. Battery
model for use where no AC house current is
ovailable. Add postage for 3 lbs.

HS 30 Headphones per set. .. ....$1.00
2V permanant magnet loudspecker.............$1.95

2-WAY CALL

Ic‘!eul call
munication system for
homes, offices, fuctories,
stores, etc. Mokes ex-
cellent electronic baby

waotcher,

semble with every parf
supplied including sim.
ple instructions. Distance
up Yo 1/5 mile. Oper-

2,

INTERPHONME

ond  come

easy to os-

ates from 110 V.A.C.

Shipping Weight 5 pounds.

SYSTEM KIT

$14.50

3 tubes, ons moster and one remote speaker.

LOOK AT THE PARTS
IN A GENERAL ELECTRIC
BC-375 TUNING UNIT

A beautiful aluminum case ideal for building
o receiver ar transmitter. Three voriable con-
denters, transmitting coils, tranimitting mica
condensers, ceramic switches, National Velvet
Vernier dial, ceramic insulated couplings, 10
banana jacks, RF chokes, etc.. The parts in this
unit will be vteful for years.

This is truly the greotest buy in surplus —
better order one while still available. We in-
clude plans for converting to an 50 mater trans.
mitter receiver all for $2.49. Speci
(200-500 KC.) or TUI0B (10 to 12.5 MCs) Ship-
ping weight 20 lbs.

Tu268

I{t**

The HEATH COMPANY
DEPT. C ... BENTON HARBOR, MICHIGAN ‘
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12 Books v |

IN THE

RADIO DATA BOOK

The only Radio Handbook of its kind! . . .
1148 pages, 12 sections, each a complete
coverage of one radio subject.

Together, the 12 sections form the most
complete Radio Handbook you can BUY!
Easy to read ... A quick reference!

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 engineer-
ing, construction, trouble-shooting and testing. The
RADIO DATA BOOK 'will be your invaluable aid in
design, experiment and in layout. It will help make
your production hetter, faster and easier. In .any and
every operation in radio and electronics, you will use

the RADIO DATA BOOK!

The RADIO DATA BOOK is a work of complete authority,
prepared by engineers with many years of practieal experi-
ence. They have been assisted by the Boland & Boyce staff of
editors skilled in preparing electronics manuals 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 radio principles and operation . . . all the sta.
tistics . . . all the newest developments in electronics . . .
¢very possible angle and detail. Eighteen months were spent di-
gesting 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 scientific instruction, or for edu-
cation, one thing Is certain—the practicnl help, the daily use-
fulness you will derive from it will prove to be worth many,
many times its astonishingly low pricel

Here’s a description of just ONE section—Section 5, Sound
Systems: -~

This section covers the planning, selection of componenta,
and assembly of complete P.A. installations. Every type .of
unit and material used In a sound aystem is described and
analyzed. Components are classed as to size and tybe of P.A.
installations in which they should be used. Tables and charta
are given from which to determine power and ratings, Micro-
phone and speaker construction are described and illustrated
in detail . placement in auditoriums. etc., for proper
actoustical results is explained and illustrated. Patterns of
the different types of microphones are illustrated as are the
proper methods of wiring up the various units, etc.

The above is just one of the twelve big sections in the
RADIO DATA BOOK. We wish we had room here to describe
all twelve in detail, but just look over the list of sections, and
you will see why this is the best radio handbook money can
buy. Send in your order for the RADIO DATA BOOK today.

Coming Soon!

the VIDEQ HANDBOOK

Everything in Television in one Complete Text-
book. Over 500 pages completely illustrated.

This new handbook will be invaluable to everyome concerned with
the technical aspeét of Television. Everything from the basic theory of
television through the design and characteristics of receivers to final
installation, operation, and maintenance is covered. This is a com-
Pletely new book that includes all of the latest developments in the
field—the components discussed are of the newest design—the prac-
tical maintenance described is a result of intensive study of the equip.
ment placed in operation during the past few months.

There are five completely illustrated gections in the VIDEQ HAND-
BOOK, each over a hundred pages long. Each section completely
covered.

The VIDEQ HANDBOOK will be out in Deccember, but we have
receiVed a flood of orders already. To insurc your getting a copy in
the first printing—mail your order now.

The VIDEO HANDBOOK is $6.00 alone, or you can order it with
the RADIO DATA BOOK and get both books at the special price of
$9.00. Send in the coupon today!

HANDSOMELY
BOUND IN RED & GOLD

12 sections . . . 1148 pages . . . Completely Hilustrated

SECTION 1. THE 150 BASIC CIRCUITS IN RADIO.

SECTION 2. COMPLETE TEST EQUIPMENT DATA.

SECTION 3. TESTING, MEASURING AND ALIGNMENT.

SECTION 4. ALL ABOUT ANTENNAS,

SECTION 5. SOUND SYSTEMS.

SECTION 6. RECORDING.

SECTION 7. COMPLETE TUBE MANUAL.

SECTION 8. CHARTS, GRAPHS AND CURVES.

SECTION 9. CODES, SYMBOLS AND STANDARDS,

SECTION 10. 5% TESATE(IJ)ECIRCUITS DESIGNED FOR OPTIMUM PER-
FORMANCE.

SECTION 11. DICTIONARY OF RADIO AND ELECTRONIC TERMS.

SECTION 12. RADIO BOOK BIBLIOGRAPHY.

12 complete books in one only 55_00
Less than 42¢ per book!
~‘---------------------------------------:"_
: Mail this coupon to your jobber—or direct to: RC-8 8
3 BOLAND & BOYCE, INC., PUBLISHERS
3 460 Bloomfield Ave., Montclair, N. J.

: Please send me:
0 The Radio Data Book at $5.00. (Foreign

g _ 5$5.50) )

1 O 'g‘he )Video Handbook at $5.00. (Foreign
5.50

: [0 Both Books at the Special price of $9.00.

1 (Foreign $10.00)

I NAME ...

{ ADDRESS

B CITY s5oion.

PSTATE .........

O 1 enclose full pay-
ment.
[0 T enclose $1.00 and
will pay balance to
postman won deliv-

ery.
(In U. S. only)
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”0Wyou can get and

KEEP all of this equipment
to help you master...

RADIO —TELEVISION
ELECTRONICS at Home!
You LEARN-BY-DOING from building:

(I) A modern 6-tube Superhet Receiver with
MAGIC TUNING EYE, plus phono switch, tone con-
trol, and other features.

(2) A high grade,commercial-type MULTI-METER
with jewel bearing movements.

(3) Over 200 instructive experiments from
many shipments of Radio-Electronic parts, includ-
ing tools.

You mount your parts on individual bases
with spring clip terminals, enabling you
to build new circuits and to experiment
in a fraction of time normally required.

PLUS ... the use of Learn-By-Seeing MOVIES.
Only D.T.I. provides this remarkable training ad-
vantage in your own home to help you learn
FASTER . . - EASIER!

PLUS ...D.T.1's etfective
EMPLOYMENT SERVICE to aid you in getting start-
ed in Radio-Electronics-Television.

Mail the coupon today for FREE FACTS on how
De Forest’s Training, Inc., sends you everything you
need to prepare and get started in America’s great
opportunity fields.

IF YOU PREFER, you con gt your training in modern, well-equipped I

Chicago laboratories. Wrire for details.

hicago, illinois
Associated with the DeVry Corporation,

Builders of Electronic and Movie Equipment

AUGUST, 1948
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TR D= 3
&0 B
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-

I 2533 N. Ashlond Ave., Dept. RC-E8
l <hicago 14, lilinois

DeFOREST’S TRAINING, INC. |

Jewel Beéring,
MULTI-METER

g

/4
" R "

N

W Good pay ... fascinat-
ding work . . . a bright
future ore but a few
advantages ahead of
trained men in the op-
portunity fields of
RADIO-TELEVISION-
ELECTRONICS. Write
for late facts about Tel-
evision, F.M., Radio,
Broadcasting, 2-Woy

Mobile Radlo, Traln Use of 16 mm

Radio, and other fast- HOME MOVIES
moving branches. See Wz
s how D.T.l. helps you — fr

= ABOVE: 1o addition to
" L/ the Rodlo-Electronic
o equlpment you keep,-
you get the use of a 16§
mm. Movie Projector
aod many reels of film
to speed your progress.

| & =

Radio-Electronic parts,

permitting over 200
fascinating eéxperiments

A-----------1

DeForest’s Tralning, Inc.

Send me complete details showing how | may moke my start
in Radio-Electronics-Television. No obligation.

Name _Age

Address Ap1t.

State

City Zone

D i under 16, check here [:] 1f a dischorged veteran of I
World War Il, check here.

tor special information.
L-_---------
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The Future of Radio and Tefevision.......cevuueo..ous.by R. C. Cosgrove, Guest Editor 17 a ]
Electronics (pages 20-22) - y\ = .
The Crystal Detector—Part |1I.. ... ot Ml o oale it P - by Jordan McQuasy 20
Radio-Science (page 23) RADIO-ELECTRONICS
Image Magnifier Amplifies Light .. ...... ........ 55160 99% 0 00 Ok X111 [ 6000000 LOb OlF 4+ rn 23 Ihee oo g
- - s . .
Tele‘viSI"n (p;lges 24-2i’) Nl CRRAAD:: & 7ELEV|:T;:V'S.°N ===
Television Power Supplies | S w10 3 N, T o W Bt 1 ...by E. J, Bukstein 24 *Trademark registcred U. S. Patent Office
"“Flying. Spot" C-R Tube [Cover Feature) Tl 8. g D i 3 i e 25 ‘
] HUGO GERNSBACK >
Test Instruments (pages 26-29) Editor-in-Chief
Radio-Frequency V.T.V.M... ... .. . ... ... .. ............. ...by A. A, Goldberg 26 FRED SHUNAMAN, 2 ing Edi
Audio Oscillator Has Singfe Control ... ... .. ... , — by Richard D.iHenry 28 B
Impedance Measuring Methods . ......................... .........by Rufus P, Turner 29 M. HARVEY GERNSBACK, -
Audio (pages 30-38) e BiEnp
Electron Music with the Fototone .. ... .. ... ................. ... by Lyman E. Greenlee 30 ROBERT F. SCOTT, W%P“;‘G'. o
Simple Tracer* Amplifion um b e as et Tt | Bon.: | Sl aas S o .by Homer L. Davidson 32 ecik’s &K
Checking Performance of Phono Pickups .by Richard H. Dorf 33 ANGIE PASCALE, !
Church Bell Records ... .. ... . . . .. .. ... .. . ... ... ] e St | A% 35 Production Manager
The Hi-Fi Expert Tracks Down Hum ...by James R. Langham 34 I. QUEEN, W20UX, Editorial Associate
Hearing Aid Has Pickup Coil . ... .. ... .. ... ... . .. .. ... .. S w38
Amateur (pages 39-42) ELMER FULLER, Shortwave Editor
A Folded Dipole 10-Meter Antenna ... ... ... ....................... by A. B. Kaufman 39 . .
Surplus Conversions L e, by Mifton Kalashian 40 €. AUIQUO, Circulation Manager
Handi-Dandy Transcelver. by William E. Pike, WILKMW 41
An S-Meter for Your Receiver.. ... . ... .. ... .. .. . e by H. Hatfield 42 JOHN J. LAMSO:H e
verissing trecior
S(‘r\'lcing (]):I;.‘(‘ 5‘4) ALFRED STERN, Promotion Manager
Converting Farm Sets for AC. .. .. ... ... ... .......... <v.-....by Alfred Shorteut 44
Construction (pages 49-56) In an Early Issue
Compact Radic from Holland ....... . . ... ... e e s ek I o REEETRTP 49 TELEVISION RECEIVER ALIGNMENT
ARSI TibelDry=Cell SUperbet s s . i b ih Bl e i bl s o bl S hads ie & ks s £ .by Edwin Bohr 5| ELECTRONIC MEDICAL RESEARCH
o D o Pl E X DO e Sk e gt b B R et SHBe r At a e s e ..by Harold Pallatz 52
Direction Indicator . . . . S e st e dias ..by W. H, Gibson 5& UNIVERSAL TEST INSTRUMENT
Theory and Design (page 57) On the Cover:
Regulated Supply .. A el A o DL B 0 0 o] o P 57 R -
Foreign News (pages 67-69)
Report from Britain L IR Wt e € B 4 P9 o) TSR v by Major Ralph W. Hallows 47
Radio in Latin America. . ... .. . ... .. . - by E. A, Conklin 69
FM (pages 70-72
A.F.C. Stops Drift. i st & 1 AR 3 A ROTRET ASON I Wi N S = 2 by L. S. Wecker 70
IRIE R e o HEERANTIUD @ RN e e i i v it o oSl s o s - 5 o el s Co 71
Departments
The Radio Month. . ....ooooo oo 18
New Devices ... . . " . RS S S S 43
Try This One . e S OIS == 5% 58
Radio-Electronic Circuits SPTOS : PR e e R PR SR g 60
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World-Wide Station List .. .by Elmer R. Fuller 78 son in the photograph is
Radio Business 79 L. E. Swedlund, who devel-
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Communications 82 Chromatone by Atlex Schomburg from
Book Reviews 84 RCA photo by Gordon W. Hemmerly.
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Jobs worth
$3000 to $7500
are opening up

right now for

FGC Licensed

A Nice Home
w a nt ,‘ 'n’:; I—H*;F > ‘ .
- - ' @Eﬁ Happy Vacations Radlo men

A New Car and Travel

Commercial
Radio Operator gz

I can train you to pass your FCC
License Exams in a few short weeks
if you've had any practical radio ex-
perience — amateur, Army, Navy,
radio servicing or other. My time-
proven training plan can help put
you, too, on the road to success—
notps . Let me send you FREE the entire]story
M o Just fill out the coupon and mail it, T will
K% v g send you, free of charge, a copy of ‘How
" i to Pass_FCC License Exams, plus a
sample FCC-type Exam_ and Catalog A,
describing opportunities for you in Radio-

Electronics.
EDW. H. GUILFORD. Vice-President.

Send Coupon Now!

GET YOUR FCC TICKET
IN A FEW SHORT WEEKS

Get your license easily and quickly
and be ready for the $3000 to
$7500 jobs that are open to ticket
holders. CIRE training is the only
planned course of coaching and
training that leads directly to an
FCC license,

IT'S EASY WITH CIRE
COACHING AND
TRAINING

Your FCC ticket is recog-
nized in all radio fields as
proof of your technical abil-
ity. Employers often give
preference to license holders,
even though a license is not
required for the job. Hold an
FCC “ticket” and the job is
yours |

Look what these students say:
*“Thanks to this course, I now have a very good job in a loczl power

plant’s test department. I couldn’t have obtained this job without the
math and basic electrical theories in the first part of Section  of this

: (EW WORLD
OF ELECTRONICS

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
RC-8 Terminal Tower, Cleveland 13, Ohio

I want to know how I can get my FCC.tlcket In a few short weeks Send me your
FREB booklat, ~'How (o Pags FCC License Examinstions” (does noi cover exams for
Amateur License), as well as a sambie FCC-lype eXam and Catalog A, describing
opportunities in Radio-Electronics I

course. Stud. No. 2893N12 NAME B PP cerrecaneas A 0O ke b B b ST ¢ BT
‘I have been working for Police Radio Station WPFS in Asheville I
for five months since getting my second-class ticket.”

Stud. No. 2858N12 o - _ et = oo l
“You may be interested 1o know that I am employed at the local
broaséié:afg :}:‘Elgm. where 1 am a_transmitter operator. 1 took and l
pas: the examinations last February.” Stud. No. 275412 e ) ZONE. ... STATE. .. nrensnes
CLEVELAND INSTITUTE OF RABIO ELECTRONICS N o veeruns coeck ror comoiiment ntormation uncer .5 . |
RC-8 Terminal Tower Cleveland 13, Ohio e o I

Approved for Training under **G, I. Bill of Rjghts"’ N S Gmae B el PN DS BN DS e SR S
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PRICES DOWN

No. N-288
ER SUPPLY
DYNAMOTOR VIBRATOR POWER B0 =12

Used with the popular BC- - volts input. Delivers 190
‘ uhy 312 Radio Receciver, 12 volts % volts @“Ssrer:e-i-v eliirtect
= o input—285 volts @ 90 ma. for 'motl'et e
2 Outm&dcqmpleﬁe with filter g{»ndg oy wﬂr:id A
moun can. = 4
1§2t'la9 TUBE KlTS specifications.
i Complete Set of Tubes , $3.50
for SCR-522 =
No. H-466 Complete ée; of Tubes
THREADWELL TAP AND DIE KIT for BC-348. creeeanes Nao, S-4614
lete Set ub ”
Tere I o comers R Man' ol o or DEIE. - coa HEAVY 8~ P.M. SPEAKER
A zes of taps 4 . = .
Mounted in e metui tood Kit. Dbefisuze g Specily Model Numbhers ,}V;Ll R:;z:i‘:: ;%‘;egrn:t
A wonderful buy.
This speaker is designed

BC-348 Owners { it & BBl B
CONVERTER for BROADCAST BAND \ ing the low (" $3.89

in oo Only two to 8 customer.

Includes th d g o fo?“s'stﬁ
neludes the tap handl die handle. on a converted panel tovering .

No radio r:.m can an?u:inw ;o g!h:m $|2 oo 00 kc.i-s—(‘zm:ﬂo conversion means Migh Sensi- v v‘BRATORS mn SfOCk
this kit. List price $16.00. Your oost. ... . {ivity. Excellent Fidelity and Higher Selectivity— a

complete basle kit with schematie and full instruc- Type A Standard 6 Prong Base
HS-16 HEADSET ¥ tione— less chassis dial and tuning knobs. $6'50 5 Synchronous 6 volt. Type B.
® B00O ohms H1-Impedance ‘ ' Terrifie Buy al. -y ] Same as ubove but designed for
e Nojse proof N~ . 110 v.

e Most sensitive phone bullt ) b

e May he used as a sound powered C ; o i T 1.09
Lo, e, eMeclent. Moldod o g et Do You Own an SCR-522 by Either Type 3

neoprenc earcups shaped to ocom- S 5 We have a complete power supply containing all
pletely envelop entire car. Adjust- - o the nocessary parts down to the fine cord, pllot
able steel headband extends or re- Tiocht switch & terminal blocks & delivers the
tracts. Fspecislly suited to hams, commercial operators, |o119wlnu voltage—300 v. DC @ 250 mills. 150 v. SPERT'
alrcraft phiots, recording cngifeers and many athors, of regulated bias and sufficient 12 v. to operate .
Can be used with simple Xtai to make complets tha tubes of both recelver and transmitter. Com- Vocuum SWII'Ch
radlo recelver. ‘ 89 plets at the amazingly low
.
sen. . 49¢

Origlnal cost $25.00,.............Speclal Tco' 0f wsfidhasaramessbans s 4 Used in the famous Col-
8 foot cxtensiof cord ...... o ires g lins Art-13 Transmitter

for Antenna $‘ 95
CARBON THROAT MICROPHONE Switehing -« -

This microphmme will work finto any 200 ohm im- Model 200-EA. 5-ELEMENT 2 METER BEAM

1
pedance Input circuit. Has adjustable sirap to fit an¥ KIT. Folded di-pole drivon element. All-aluminum Ne. B-i011 2 VOLT STORAGE
neck. ideal for uitra hizh frequency mablle work for eonstruction. Feed with low Impedance $8 4

hams. Supplied with coaxial cable. Amateur net price S ‘5’_' 7 BAI | ERY
strap. 107 eord and %i

plug. Can also bo Wonderful for mabile equip-
gh s s ulents | BOWBAUITION OFFER ment. i, kI e ihis but:
slmnly‘ drilling BOTH ITEMS | tery 'wuhmn, worrying about
three holes in case. Inciude 25¢ to cov- $2 25 HOTTEST ITEM OUT! Make your SCR-522 Re- breakago — 30 amp _capaclty
er cost of postage . coiver operate on (44 to (48 Me. with ONE DIAL balls on side tells when bat
control. In less than 1 hourl Parts and $3 00 tery needs recharg- §3 49

Instruetions . .....-coceons i ing. Blze 57x37x4".. ©

DESIGNED FOR THE 522

i 1 TRARNSM”TF‘R ‘ DI HEPTAL SCOPE 400 Tn'?r?:s. 0sC. COIL PERMEABILITY
el _§ M) A Four Band Belector Unit SOCKET TUNEO

which replaces the selector .

motor aliowing you to change [SPh-"2 ) s . oH Tiers 15 your chanco t0

trequeney frwn the front pahel V4 G Socket, 14 pin for the new 10HP4 add modulation to elthet

quickly. Can be nstalled in | Bl B complete with lends, Designed for § your BC-221 Freauene

10 minutes. ) high voltage. A very $~| 49 | Meter or to any other
, \ : > &)/ popular item. ..ceceese s piece of equipment you

$3.00 eOCb > are eontem-

plating .....- -

2 g SENSATIONAL CRYSTAL
RF. Ungg_;'f‘;)M THE MIKE VALUE

bef yiTered
Contaln slx colls which cover from No. K-600 il o 1ity erystal hand-

1500 KGC to 18 Mg Has & ceramie Speed Keys Made by Ted MC E'roy glr‘l‘:al u}nllisw?mul Wide runge

band switch to change from any T fassive one-picce con
coll. Kach coll iz tuned with an N R Lﬁzl' l!dhsm pb_\' 1%
wir padder. Bulld your own re- ?"'\ : The World’'st ete with attached
0
-C-
\
l\'

ams:::b(l);' nlinalmnmrl::;rglih.;lg v Champion CW i mike cuble. A lrfxly $5_95

5 B ] \ é ma(x; bg:z}\luti]fully
1 made wi arge
No. 11-100 contacts., Designed | No. T-4640 TRANSFORMER

for any keying ap- ; 1 )
Bt Ty " e DR A
Hermetically sealed with
No. K 600A i L
All plated including base. ....o.ooivenees $9-66 Eglf:l:tl‘:': 'cg;'i‘:::: f?{EB?
i 60 cycs.
Mol SIS i O . 1850 v. ct @ 58 ma.

MOSSMAN SWITCHES A e N b hev @da

Sec. No. 3 6.4 v. @6a.
Kiways Popular in| Weight 10 Ibs. $2.49
Two Models. Your €08t osesereeneccot Tt

E:}lls!lydmgudhﬁmplnelyh pealed a{mintn 1mmnu‘rlo S S 1 Triple Pole o
when Cloged. Large enough to use for tumink unis . X e
s L b W WESR00| : bOWER TRANSFORMER
—he ' ' o iy L

% i = s $2-00 ‘ 2 Ten Pole Heavy Duty 760 volts C.T. @ 250 rrf\n.
Double Heavy P130 volt bias tap—perfect ‘o0
oscilloscope supply or any appl}f!nt}o:
heeding these voltages- Size Bl/t’5 hig!
B4y~ wide " deeD. Weight 5
20°% DEPOSIT

sz NIAGARA RADIO SUPPLY CORP.

160 GREENWICH STREET

ALL PRICES
F.0.8,N.Y.C

NEW YORK 6, N. Y,

RADIO-CRAFT for
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LARGEST sTOCK OF TUBES IN THE COUNTRY

ALL BRAND NEW — STANDARD BRANDS — QUANTITY PRICES ON REQUEST — Minimum Order $5.00

T

1B24 ....$ 4.95 9MP7 ... 1495|806 .. ... 17.50 lnslﬁAQTGT .. 88[6Y6G ..... .88 | 14HT .. ... 88
1B25A .. 4.95)10BP4 .. 3495 (807 ,.... 125 . 6ARS ..... .66|6Z7G ..... 1.28 | 14J7 ...... 106
1B26 ... 15.95|10CP4A . 42.20{808 ....,, 295 6AT6 ..... .34|6ZY¥Y5G .... .72 14N7 .. L.06
1B27 .... 4.95|10FP4 .. 5450|809 ., ..,k 2.50 SAUG ..... .
1B29 ,... 4.95 | 10MP4 ., 49.50 810 ..... 7.95 6AVE ...
1B32 .... 4.95110Y .... 690811 ..... 225 6B4G
1B56 .,.. 8.00[ 10 spec.. 69812 ..... 295 685
IN2t .., .59 1 12DP7 .. 14.95|B812H ... 6.90 6B6G
IN23 ... 59 {12GP7 .. 1495|813 ..... 7.95 687
1P22 ... 1150{12JP4 .. 60.00|814 ..... 4.95 6B8
1P24 ... 2.00{15AP4 .. 12500815 ,.... 2.50 683G
1521 . L95/15E .,... 150|816 ..... 119 6BAG
2AP1 2,95 15R .. 1.50 822 ,.... 1195 6BES
2B22 5.35 | 20AP4 .. 270.00 | 826 ..... 79 6BGEG
2C2) ‘vaw 981 23p4 ... g 827R 99.50 6BH6
2C22 com 39145 spec.. 49 | 828 6.95 6BJ6
2C26A .. 5| 75TL ... 3.95 829/A/B 7.95 6C4
2C34 ... 59 100TH .. 12.95]829B/3IE29 4.95 6C5
2040 .... 1.981100TS .. 3.00(830B ... 525 6C5GT
2C43 .... 7.501102F ... 4.00]832/A .. 3.95 6C6
2C44 .... 1.75|114A ... 698334 ... 39.50 6C8G
2C46 ... 7.50/114B ... 1.25]|836 ..... L.15 606
D21 ..., 169|120 .... 5951837 ..... 2.50 6D8G
2D29 1.39 | 121A . 2.65 838 . 3.95 6ES
2E22 1.50 | 203B 10.95 | 841 .. .69 6F5
2E24 437(203R ... 595|843 ..... 69 6F5GT
2E25 3.95 | 204A ... 49.95]845 . 495 6F6
2E26 3.29 [ 205B ... 4.50|845W ... 595 6F6G
2E30 . 225|211 ,.... 98 ] 851 .. 98.00
2J21A .. 14.95(215A 3.00 | 852 ... 14.95 6F7
2322 . 2495]217C ... 7.50)860 ..... 3. 6F8G
2J26 .... 14.95|221A .. 2.95 | 861 .. 49,95 6G6G
6H6
5
6J5GT
6J6
6J7G
6JTGT
6J8G .
6K5GT ....

RKI2 ...
RK21 ...
RK22 ...

6K6GT ....

YU111 ..
WL460

WLA68 .
WL532A 4.95 | 5W4 . .....

4J28 ... 34.95i701A ... 4995|1627 .... 7.95|WLsez . 150.00 | 5SW4CT ...
4329 .. . 1629 ... 69 | WL616 . 105.00 | 5X4G .....
5AP1 .. : 1630 ... 7.50|wLél9 . 49.5015YsG ..... BOJ6SSGT .... .72 45857 ,....
SAP4 1636 .... B5.95|Z225 ... 1.95]|5¥3GT ....
5BP1 1638 ... 98loaz ...... 1.69 |5Y4G ..... 1
sBP4 1641 issw 791 0A3/VRT5. 98573 ...... a2 | 128K7GT ..
5CP1 1642 ... 98| OA4G .... 106|574 ...... .60 | 158 LIGT ..
s5CP?T ... 1654 198|OB2 ...... 2.05|6A3 ...... 60
5D2t ' 1665 . .98 OBS/VRSO. J516A6 .....-
5FP7 . 1851 . 1.25 | OC3/VR105 .15 | 6AT7T ......
5GP1 ... 1852 1.06 om/vmso a5 lsAs K saik
SJPL ... 1853 : 00 .50 | 6A8G .....
5329 ... 1963 .... 6A8GT ....
gﬁ;’l . 2050 .... SAB5/6N5.
. 5 3.
gl;'ic gﬁ.l, Tl m0.00 0;31 ?g g:g;(,;!rss., 66 R
ey ss1a ... A9s[1AY oo g |eacriissz. ‘38 | 14A7/12B7
¢Ds ... 5516 .... B.95 | adp ' 1i28|6ADTG ... ‘88 | LAAFT/XXD . -
6J4 .. 5562 .... 1000 |yA5GT .... .88 6AGS ..... J2 | 14B6 . ..... . 117Z6GT .. .88
6Q5G 7193 .... 39|1A6 ... .. 1.06 | 6AGT ..... 72 [14B7 ..... 88| Fm-1000 .. 1.28
7BP7 ... 8005 .... 4.95|1A7TGT .... .72 |6AHE ..... .60 | 14B8 . ..... .88 ] .mq .. .88
TEP4 ... . 8011 .... 295|1AB5 .... L.06|GAJS ..... 106 | 14C5 0000 88 [agan 11T gs
1GP4 ... 19.40 |801A ... 988012 .... 4.95|1B3GT ... 1.56 | GAKS ..... 72 14C7 ...... BB [ogo2 [Iil. 69
SGPT .. 2.95 | 8013 . 295|1B4 ..... . 1.28 | 6AK6 ..... .88 | 14E6 ...... .72 9003 ...... .49
9JP1 ... 3. .. B.95|go1s . 1.89 | 1B5/258 .. 1.06 | 6AL5 ..... 54| 4ET ... .88 | 5004 .. 49
oJP2 ... 3.95/804 ..... 9958020 . 3.95 | 1B1GT .... 1.06 [ GALTGT .. 88 |14F7 ...... .88 9005 .. 98
SLP7 ... 4.95[B05 ..... 4.95|8025 . 7.95 | 1C5GT .... .12}6AQ6 ..... .66 [ 6X5GT .... .54 |14F8 ...... 1.06|9006 .. 49
Prices Subject to Change Without Notice All Types In Stock Now — Subject to Prior Sale
20%, DEPOSIT : ¢
oions NIAGARA RADIO $ A,
UNLESS RATED F.OB,N.Y.C.
160 GREENWICH STREET NEW YORK 6, N. Y.
—_— — . w
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RADIO EQUIP-
MENT AND RADIO PARTS
FOR YOU!

The biggest selection of Radio ond Elecironic bargains you have ever seen! Every item that.
Hershel offers you is a volue that you can’t duplicate anywhere—every dollar that you invest
brings you more returns than you ever dreamed possible, so don't deloy—stock up todoy on oll
Radio ond Electronic equipment and ports thot you've been waiting to getl

BC-AR230 TRANSMITTER

Including 4 tubes and RF Ammeter. -

BC-AL229 RECEIVER e
Including & tubes. Used in aircraft.
BOTH UNITS ONLY My 105/
e

- AZIMUTH CONTROL
MN 52H

49

MY 178
Diool colibrated CARBON MIKE B15....81.95 78e7...3049 $004...% 44 RkK6OD...$ 98
360 degres face,
ideal for antenna 89c LKE NEW IAPY... 195 GUP7.... 2.95 9006... A4 Va.... a4
rafionaliring indi- .
cotor, 60 ta )
i T MY 160 3891, 195 VRISO., .69 5085... .89 30Q4. Al
sepl... 105 ¢55.... .85 3SwWa,, 69 3S4.... .44
Just the tube fos
thot 1KW final— 307... 95 9002, Ad 8724... 195 INS5. 49
typical operation
2500 volts ot 400 S8P4... 195 12X3. ... 44 1HS. ... % 69 WVT25
MA. An ideal '
TU BE tube for that induction heater or I3Q5 (21015 .44
\ dislectric haater, Etficient apero. e 69 o5 h
fian at 1500V, fo J0OQY, Tl
C EPHOTOCELL. . ... a0
\ ; FPHO (?CELI ?5¢ BLBGA.. 5 L e
—= ype vied in movie projec- SUiG... 44 303 o
S — rors, burglor alarms, etc. ’ 1
— \=‘~\_:__ 1 6SAZ... .44 8018... 1.49
S———
e =
“\\“.— "y == \-;"
\L

My 300

: JOHNSON PORCELAIN
\\ SOCKET 25W.

N\ 4 PRONG
N

PORCELAIN SOCKET
(ACORN})

RT 39-A RECEIVER
AND TRANSMITTER
APG 5 contoiny: [1)829, {1)2C43, (1)2C40,

{1)2x2A, {1)Adjustable vacuum shorting gap,
[1)tN21B  Xtof, {1)5Y3, (2)93, {v)VvRio0S,

.

POR-

{8)6AaKs, {1)6AL5, [1]Blower, IF strip, on be \\‘ 829-832 ETC.

usod on television. This equipment brond new NN MY

ond in criginal sealed..cartan. $ 495 NN 301 3 for s]
2 NSRS

HERSHEL RADIO CO.

° DETROIT 8, MICHIGAN

IMPORTANT NOTE
All orders F.O.B. Detroit—Minimum ordes $2.00—Michigan custamers
odd 3% sales tox—20% poyment must accampany oll orders.

RADIO-CRAFT for
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ULTRA HIGH-FREQUENCY TRANSMITTER AN/APT 5 Brand New!

1500 Megatycle Transmitter, mode for U. 5. Gavernment,
complcte with the following tubes: 2.6ACT, 1-6L6, 2-829,
1.931A, 1.6AG7, $.522 Utiro high freq. tube. Complete with

oy 49.95 e

high frey. cavity, | Blow=r 1o cool the 522, | time deloy relay,
2 Rlameat trans. cond. ond moay other component paorts for
vitra high frequenty work. It has o fre quency checher, complete
Lecher wires, with slider and sentitive bulb for checking the
wove length. The Lecher wire: ore 1o calibrated that the set.
flng of the slider may be reod directy in Centimeters. Oper-
otes on 115V, AC for filoments only. Does not include, ony
plote supply. The tubes alone are worth many times more than
whal we ore selling the complete transmitter for. Pocked in
originol core~—contolnt instruction book. Wgt. 118 lbs.

HERSHEL RADIO CO.

5249 GRAND RIVER + DETROIT 8, MICHIGAN
IMPORTANT NOTE

All orders F.O.8. Detroit—Minimum order $2.00~—Michigan customers
odd 3% sales tax—20% payment must a<cempany all orders.

FM RADIO AND TRANS-
MITTER BC-620-A

20 MC 10 $995 ol 4%

27.9 MC

This Xtol contralled FM set hos 13 tubes ond hos dual Xtal
controlled channels. It also contoins built.in Fil. ond Plate
Meter. Tubes used: (4TINS, (11LCS, [1}1LH4, {2)1291,
(4)1299, (1)1294, (deal for communication between trucks,
boats, ete. Used, in good condition. Less power supply. Wi,
38 1bs. Complete with carrying case ond diograms.

MY 180

.1 MFD

CONDENSERS
$]95 cage blower, 12-24V,,
7000 VOLTS

P500V.

.01 ot 5000 VDC. 001 ot

800OV., 25 MA 2 R e $995 PAPER OIL

No. MmX14 Crows pointer 34" Meter. Two 200 microcomp movements,
Brand ROW. oioivhass o o cn SR Do mitrarem o ¢ sy e g A 3293

500 ohm to grid matching tronsformer FBIZ4A®, ..o viiiirronn. &9c
Ceramic Silvar Padders Duol 3 10 12 MMFD or 5 1o 20 MMFD..... 1%9¢
Ceramic mico Podder ifngle 510 20 MMFD. .. .......... per doz.  50c

Choke—300MA 20HY. Incvlotad for 5000V. Heovy Porceloin Intye
lators. Very conservotively rated. tdlc for KW ¢ig..ocoounians $8.905

REMOTE POSITION INDICATOR

6-12V. 80 Cy. 5% Indicator wilh
0-360 Degree Dial. $245

MY 408

9 3 HY-5MA-325 OHMS
MITTER
%" d. x 1%" h.
TP STANDARD BRAND ENCLOSED IN A METAL CAsE | 1% & x 1% i |9C

{4) 2X2 1ubes, {1) Squirrel MY 177

CAPACITATORS

CONDENSERS
T KW MODULATION Cop MFD vour
TRANSFORMER 2 900
8 600 oil
4 400 oil
2 800 ol

$'|495

rooo . MY 407 $495
:3‘ 200 My a $895

LIMITED QUANTITY

RCA Modulation Troms. conservatively roted ot 550W.
oudio 1o modulote thot new KW rig. Audio Warts—550,
Sec. 1 450 mils, Sec. 2; BO mils turns rotio—Pri: Sec.); 111,
Pri. Sec. 2 Top 25:1. Impedonce rotio—Prl; 1-1:1 Sec
Pric Sec 2-25:1 Pri: Sec. Top 625:1. DC Resistonce—Pri:

COAXIAL FITTINGS

o5

35¢  20¢ | |NVERTER

oo 6000 V
&5
CHASSIS
Size: 19¢ EA,

9% x 4 x 18”6 for 5100

MY 408

135 ohms, Sec §1—112 ohms, Sec. §2—99 ohms. Trans- ANGLE.

formers insulotion tested: Pri—BOOOV. Sec. #1—11,000V. HOOD SOCKET PLUG  ADAPTER AUTOMATIC CHANGE-
Sec. #2—2000V. 10 the rest of the coils ond core. Primory $0-239 PL-259  M.359 OVER RELAY
center-topped for Closs "B" Modulotors. Sec. §2 will carry 83-IR 83-1SP 83-1AN 115 V. 400 CY. A.C.
80 mils to modulate screens of beom power or screen grid 26 V.D.C.

tubes. Primory will motch any Closs “8” tubes up to 10,000 £ POTTER & BRUMFIELC
ohms plote to plate, such os 810's, 75175, B00S's, ZB120’s, L] OVERLOAD s 93

o 1 ATTENTION! — 500,000

203's, HYS1Z's, B13's, 828's, BOS's, 203Z's. Size: 9¥2x7Vax
7%".'Heavy channel iron mounting brackets. Wk approx.
40 tbs.

rent 10 MA. Reloy F2—110v

MY 161

Potter and Brumfiald. Reloy #1— 5000 ohms, coil cur- Assorted type plugs and connectors 100 numerous

. 60 Cy- AC cail. TPOT.

TEN

402
SWITCHES s395

DUAL VARIABLE i e N

dikaror, ete. Line chord an

e
& ’:{ *fN COND' 89c MY sructions for 110 AC operation
- a fyrnished on request.

430

WAFFER SWITCHES E—‘“—"
MY 154 . 4 SELSYN MOTORS extra special, rock-bottom prices!
; TWO
v qu B R E o o

to mention!! Send in your requirements for our

d in-

NEW BC 223 AX

!GNITION COILS FOR STANDARD SPERTI R.F.
BRAND Photo Flash Tubes ,‘,’,ﬁf}j}"fﬁ;ﬂ'ﬂf“

Used os antenna switch,

MY 401

TRANSMITTER

95;} ¢ 801 Oscillators and 801 power ampli-
fiers, 2-46 modulators and 1.46 speech

amplifier 4 Xial frequencies and master oscillator on selector

MY 403

'} Secondory: 15,000V, con olso be
used on model airplanes,

Primory: 150V, condenser discharge. $] 29 Discharge resistor Thyrite’ type SF 130V. AC or DC 95¢

“x1°. Dozen..

Resonance ind. neon bulb and alfigator tlip. » .. 19¢ switch. 10 to 30 Watts output. Tone voice or C.W. Mod. ldea!
Paper Cond. .05. 05, 05, 300vDC—round con

$1.00 for BO meter band. Comes with 3 coils TU 17A 2000-3000 Ke,

_3'6 N_\C I'F- MY 4'12 TU 25 3500-5250 Ke. Black crackle case. includes two separate
— g tiipuiy 00 (’¢ cases 1o store axtra coils. Frequencies chart and tubes included,
WRITE FOR FREE BULLETINI - 2 4 pocked in original cases, less crystols ot this low price,

AUGUST, (948
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RADIO RECEIVER BC733D 5995

A port of aircraft blind londing #quipment
monufaciwred by WE. Operates on any MY 170
one af its predetermined Xtal controlied

freq. in Ihe range of 108-120MC. Con.

tains 10 tubes, 3 of which are WE 717A's and Xrals,
tdeal receiver for conversion to 144MC Ham Bond
©or mobile hlophoﬂ. bands. For 24VDC operation.
14%2 x 7 x 4%°. Complete with tubes.

[DYNAMQTOR SIGNAL CORPSMKEY
good sturdy Y

INT,$995 | Hinrnin 39C e

Oynamotor "pound brosi.”

input velt- Shorting switch,

oge 12 10 24V, output
voltage 400V. ar 135
MA, BOOV. at 20 MA,
and §V. ot 1.1-omp.

heavy contacts,
fvlly odiustable
gopping and
spring pressurs.

PYRANOL CAPACITATOR
1 MFD, 5000 VDC, My 132

Size: 4x4Vax3%’ $295

INVERTER - MG 149-F

24 v.0.C. Ducl output 26v. MY 410

80 Cy., 250 volt omperes. 51495

115v. 400 Cy. 500 volt om-
WILL OPERATE WITH RADIO

MICA CAPACITATOR MY 166
002. MFD.—3000 w.v.0.c. 69¢

peres. Single phose.
COMPASS SCR 269-F

FILAMENT TRANSFORMER

110V, 60 Cy, Sec. 1) 4V, at 16
amps, Sec.2; 2.5V. ol 1.75 omps,
insulated for 5000V. 1deal for
2X2 ond 826 tubes. MY 145
Hermeticolly secled. 95
Size: 6x3% x4l $|

A-5 AUTOMATIC MY
PILOT—$4.95 LR 422

Servel—100 foot
pounds mox., 1o use
as @ stéering de-
vice, Or COMPOss cone
trol on ships.

BRAND NEW AUTOMATIC DIRECTION FINDER

RADIO COMPASS MY o0

SCR 269-F COMPLETE $7 500

WITH COMPONENT PARTS

the Rodio Composs SCR269F was designed 1o be the pri-
mary radio novigation compass for the United States Army
tond Novy Air Forces. Constant reception is possible day or
night so that fixes con always be made io establish the
ship’s or plane’s position. Plotting Pxes is accompiished by
selecting two or more stations and plotting these on the
navigation map. The point of intersection of these lines indi-
cates the location of the craft. This equipment comes com-
piete with 17 tubes and superheterodyne receiver which
is tunable from 200 to 1750 KC In three bands. A complete
instruction book for operotion ond mointenance occompon-
ies this equipment.

$795
% l MY 150

—

CHASSIS Containing: V. AL relay. 3 minia.

ture Sockets with tube shields. §

condensers and & res, Slze: 3x3x1",

BK 22 K RELAY

Usad i jue
MY 110 winScR260r honge:
over confalns 28Y.

$ 95 sep reloy 5 dack, &
positon switch, 12V,
DPST.

DETROLA RECORD
CHANGER MY 31

Handles 4 2—1%:
ecords or 10—12,
:u:ord‘, Auvtomatic sl 245

thanger,

PLATE SENS, | YELEPHONE TYPE, PLATE
RELAY | seNSATIVE

$140 RELAY
5000 ohm, | MY 421 $195
coil contact| 7000 obm,  S.P.D.T.¥
coil contact, S.P.S.T.

D.P.5.T,

STANDARD BRAND

: MR 1° /.
100W. Bleeder conhitlng of 3 1ections; 750 ohms, 23

ohms, 23 ohms, 7500 ohms, 3000 ohms, Tortai—11,296

ohms. MY 147

ANTENNA DUPLEXER

Qriginally used on BNIFF squipment to allow
the vse of @ common antenna for receiver and
transmitter. 156 10 187 MC.......... $5.95

ANTENNA

2 meter ontenna: 157.
187 MC, Originally vied
with BNIFF equipment—
suecesafully uied on 144
MC o3 o non-directional

ontenn. .. .au.. $5.95 MY 310

SCOPE TRANSFORMER

MY 104 Primary 1 10V. 60 C¥. Sec;
$395 4000V. ot 10 MA. Size
6x4x3%2”.

IF TRANSFORMER 95 c

Mounted in alvminum shield can. 5 MC
with air Wimmer, impedance Coupled
type. DISCRIMINATOR TRANSFORMER

HIGH-SPEED PHOTO-FLASH

TUBE § £ 95

MY 156

12,000,000 lumens light output. Stops
all oction, Ignition coil rcluded on
back of bulb. 10,000 Aoshes.. Dia-
gremi furnished on fequest.

MODULATION TRANSFORMER
AND DRIVER TRANSFORMER

BOTH UNITS ONLY

RC 1206 modutotion transformer. B15 Class AB2, 56 W. oudio. RC 1203
driver transformer, 6SN7 to B135, Class AB2—Companion 1o RC 1208.

VO MATCH geemz - - 'y Whea 33 meien ¥5¢ MY 115
THORDARSON CHOKE $245
At 200 MA, Shelled case.
10 HY ar 13 HY at 150 MA, MY 152
CORONA BALLS MY 116
m: EA.

Grid and plate connections for VT 127-

TOGGLE SWITCH L":HM'KE )
wi
57.30
erevso 3¢ N a0 93
Baks-a-lite MY 151 AND
core. CORD MY 131

ARR7 AIRBORNE
VERSION OF

HALLI-
CRAFTER
SX 28A

129

With 3 RF stoges. {One re-reodiolion suppressor
R-F] 12 1ubes. Motor ond manual tuning. S.meter.
F-selecrivity control, Crystal Finer. AVC, phosing con-
trol, ANL, efc, Al furnishes video output for.icope,
ond panordmic output for sconning. Complete with
tvbes and Xtal, but without power supply. Power
raquirements, 270V, at 135 MA. New, in secled cases.

250 TH eic. Ball Type. Heat dissipating ]00
- Doz.
sitver ploted.
TRANSFORMER 9 5
Audio oscillating transformer with c
outpyt ond feedback winding. MY 148

VOLTAGE REGULATOR — 95¢

Carbon pile, mognetic type, coil current, 105 MA. ﬁ

Load mox. 5 omps ot 18.25v MY 141

SQUIRREL CAGE
BLOWER $795
MY 169
2" outlet, 110 AC, 60 Cy.
Silent Oil lite bearing
motor, with mounting
bracket.

DON'T MISS THESE SPECIAL SAVINGS!

Powdered iron, ¥4 slug. .. euunnionaoaamyl18.. ., 10c
Jocks for PL55, or PLE8......ouuve...myl19. ... 10c
Ass't mica condensers—per 160..,.....my120,,..$ 1.95.
Pin straightener for miniature tubes..... myl122,... 25¢
Ear phones, 2000 ohms, vsed. .. ooouus.myl24,... 95¢
SCRO25 Mine detectar, used...........myl27....$39.50
75,000-0hm 200 watt Bleeder Res......my413..., 95c

SILVER CERAMIC CONDENSERS
500 w.v.D.C. 12¢ ea. 10 for $1.00

CERAMIC INSULATORS

HIGH VOLTAGE $300
FEED THRU ooz
MY 103

Avgilable capacity (MFFD's), 2, 3,4, 5,7, 8.8Y2, 10, 11, 12,
15,24, 25, 40, 45, 50, 51, dual 60, 70, 72, 75, 80, 81, 95,
100, 120, 470, 500, and 1000,

BC-654A PORTABLE
RECEIVER AND
TRANSMITTER

$'| 495 o

The frequency range of both transmitter and re-

ceiver is continuous from 3700 to 5800 kilocycles;
all stages gang tuned by anti-backlash worm gear
dial mechanisms. The BC&54-A is 18" wide, 14"
high, and 9%* deep. Weight—44Y2 Ibs. Power
required for receiver—1.5, 45, and Q0V. Power
required for transmitter—1Y2, §, 51, 84, Volts DC

and 500. Yolts DC at 160 MA. Used.

COPPERWELD WIRE
MY 150

PeeT $295

5-GANG
¥ VARIABLE
& CONDENSER

MY 149

$'| 95

5 Gang apprax. 50
MMFD per section with
Individuval air-tuned
padders. 1B to 1 vere
nier drive. Shielded.

5249 GRAND RIVER -

All orders F.O.B. Detroit—Minimum order $2.00—Michigan customers
odd 3% sales 1ax—20% payment must accompany oll orders.

HERSHEL RADIO CO.

DETROIT 8, MICHIGAN

RADIO-CRAFT for

&
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The Future of Radio and Television

A Radio Authority Looks Ahead

T AFFORDS me genuine pleasure to cede this space this
month to Mr. R, C. Cosgrove, Vice-President of the giant
Aveo Manufacturing Corporation and General Manager
of its Crosley Division—one of the foremost radio manu-
facturing corporations in this country. Mr. Cosgrove recently
delivered an address: “The Present and Future of the Radio,
Television, and Appliance Business,” before the National

Electrical Wholesalers Association Convention at Buffalo.
From this address I have excerpted the major portion of his
remarks. Coming from an expert, they will be, not only of

great interest, but highly inspiring as well, to all readers.
—H, Gernsback

“More than 31 million radio sets were produced from the
end of the war to January 1, 1948. More than half of these
{about 19 million) were produced in 1947 alone—a record
vear for the industry. Thirty-seven million, or more than
90% of American homes have at least one radio receiver, and
many have three or four. Five million automobile radios and
millions of portables are in use. Altogether Americans cur-
rently own more than 65 million receivers. (Latest figures
would run to more than 75 million—Editor)

“Now, .t is misleading to look at these figures and say
that the market for radios is becoming saturated. On the
contrary, any business that enjoys such universal appeal
with the buying public should constantly provide a ripe
market if it is a turnover business, and radio definitely is a
turnover market. There are millions of console radios and
radio phonographs in use today that are from six to ten
vears old. This replacement market is untapped.

“Hundreds of thousands of new homes are being estab-
lished this year. Somewhere I have noted that a million and
a half marriages will take place. Based upon our 93% figure,
this should mean a market for a lot of new radios. Also, the
radio industry’s campaign for a radio in every room is
making definite headway, opening up markets for additional
millions of sets. We estimate that, with a free flow of ma-
terials, at least 14 million radios will be produced in 1948.

“The broadcasting industry is continuing to serve as a
major stimulus to radio sales. New stations going on the air
since the end of the war have raised the total to over 1,700—
almost twice the number in operation before the war. Con-
struetion permits and pending applications represent an-
other 300 stations, which will mean more than 2,000 in
operation in the near future.

“We have developed radio to a fine point. No other in-
dustry has achieved greater scientific success. But by no
means all the frontiers of radio have been opened. We have
vet to develop, for instance, a truly perspnal radio. I mean
one that you can carry on your wrist, in your purse, or in
vour vest pocket. When a dependable receiver of this kind is
placed on the market—and it will be—you will have an-
other new untapped source of sales.

“Another development of promise is very small radio
equipment for two-way conversation between individual
users. Almost all technical hurdles in this field have been
cleared. ‘Transceivers,” as they are called, which weigh
only two and ‘one-half pounds and are no bigger than a
camera, have been approved by the Federal Communications
Commission: With a transceiver of this type you can talk
back and forth with another party as much as eight miles
away. It is the ‘walkie-talkie’ principle made usable for
the publie. It is a part of your future in radio.

“Before the war, about 4,000 television receivers were

AUGUST, 1948

: By R. C. COSGROVE, Guest Editor

made and sold. Attesting to the reliability of the industry,
even in its earliest public step, is the fact that most of these
4,000 reccivers are still giving good service.

“In 1916, 6,500 television receivers were produced. In
1947, 175.000¢ were produced. Now, here is an indication of
the expansion taking place today. In the first four months
of 1948, more than 160,000 television receivers were built,
or almost as many as for all of 1947. We expect at least
600,000 sets to reach the market this year.

“By the end of this month, 29 television stations will be
operating in 19 cities. Seventy more permits to build sta-
tions have been issued by the Federal Communications Com-
mission, and 192 applications are pending in 96 cities. By
1949, stations will be operating in 40 cities—supplying pro-
grams to areas representing 60% of the nation’s population.

“Great strides have been made in the past 60 days in tele-
vision programming. As a result, you are going to see a
sharp upswing in demand for home receivers. Some news-
reel companies have arranged to furnish daily newsreels to
television stations. NBC is photographing its own newsreels
of world évents. And many local stations will televise local
news by the same means.

“For some time, a network of stations here in the East has
been telecasting historic events from Washington and New
York. Millions have experienced by television the rare thrill
of watching the President of the United States deliver major
addresses to the Congress. Already, more Americans have
seen President Truman by television in one day than saw
Lincoln in public appearances during his entire term.

“Network facilities are moving along briskly, but the job
is tremendous and can’t be done overnight. Seven thousand
miles of facilities are now installed or under construction.
Another 7,000 miles will be started as soon as possible, Co-
axial cable will reach as far west as St. Louis by the end
of 1948. Other tie-ups between cities are being made by
microwave relay. The West Coast should be linked with the
East Coast by mid-1949. Meanwhile, the West Coast sta-
tions are not standing still. They,. too, are linking themselves
together for improving the shows they put on the air.

“Televigion 18 not for the few—it is for the many. It is
destined t» become as much a part of the American house-
hold as radio has become. Surveys have shown that tele-
vision is by no means a ‘rich man’s toy.’ Three separate,
impartial surveys in the nation’s major television area—New
York and its boroughs—have proved that by far the largest
percentage of television sets are owned by families with mid-
dle, and lower middle, incomes:.

“The latest survey showed that 73%. % of sets in the New
York area were owned by families in the average income
group. 26'2% were owned by those in the high income group.

“Sets on the market today range from those with 7-inch
picture tubes, which give a picture some 4 x 6 inches, to
projection-type receivers giving a picture as big as a news-
paper page. Prices range from less than $150 for small table
sets, to $2.500 or more for large, opulent consoles.

(As we zo to press, Pilot Radio Corporation announces a
$99.50 television set with 3-inch tube.—Editor)

“What we are now experiencing intelevision is not a
‘boom,’ as some have called it, but a logical and stable ex-
pansion. Barring defense emergencies, television for years
to come will be a rapidly growing, major business. Most esti-
mates on the retail value of annual receiver production by
1952 run around $675,000,000. In the next five years, I ex-
pect to see television at least a billion-dollar industry.”
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THE MOON AFFECTS radio trans-
mission, according to a report last
month by Dr. A. G. McNish of the Na-
tional Bureau of Standards. It is well
known that propagation is affected by
the sun, but recent observations show
that the moon is also a factor at cer-
tain times in certain parts of the world.
At Huaneayo, Peru, where the effect
is very pronounced, maximum usable
short-wave frequencies averaged 1.7 me
lower three or four days after new moon
than after the first or last quarter.
Dr. McNish explained that just as the
moon raises tides in the ocean, it pro-
duces tides in the atmosphere and in
the ionosphere. This explanation, how-
ever, is not deemed sufficient by itself
and more investigations are under way.

STRATOVISION tests conducted last
month by Westinghouse engineers from
a high-flying B-29 were highly success-
ful. With television transmitting and re-
ceiving equipment installed aboard the
plane, pictures and sound sent out by
ground stations in Baltimore, Washing-
ton, and other cities were picked up and
rebroadcast from the -bomber.

With the aireraft at a]titudes up to
10,000 feet, the rebroadcast signals
(sent out on channel 8) were received
at surprising distances with excellent
picture and sound quality. The engineers
say that it will be possible to get good
reception within a radius of 200 miles
from the transmitting craft.

The first stratovision experiments
were made over 2% years ago, the re-
cent tests proving conclusively the capa-
bilities of the system. Westinghouse is
developing it as a television relay
method in competition with co-axial
cable, unattended relay stations, and
other systems.

ULTRASONIC VIBRATIONS force
the evolution and growth of new kinds
of plants and insects, Science Service
reported last month.

The vibrations were produced at 400
ke by electrically driven crystals. They
were used on three different kinds of
plants and on young fruit flies. Subse-
quent growth showed genetic changes in
the plants and insects and alterations
in the heredity-carrying chromosomes.

JOHN F. RIDER, well-known publish-
er of radio books, received a silver
plaque last month from New York’s
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presented at a regular meeting of the
association attended by 1700 servicemen,
was ‘“in grateful appreciation of his

President Max Leibowitz of ARSNY presents a plague to author and publisher John F. Rider.

radio repairmen, acting through their
prganization, the Associated Radio Serv-
icemen of New York, Inc. The plaque,

meritorious achievements in behalf of
the radio service industry during the
years 1921-1948.”

ELECTRONIC PUSH BUTTONS are
used in a new elevator call system an-
nounced last month by Otis Elevator
Company. The push buttons at each floor
resemble the ordinary type, but do not
move when pressed. Instead, the pres-
ence of the passenger’s finger causes a
current flow in a small electron tube
located in the plastic button housing.
The current makes the elevator stop
when it comes to the floor. The tube
lights up to indicate the call.

The new control simplifies elevator
system installation by doing away with
about 40 relays in a typical 20-story
building, as well as reducing the neces-
sary wiring. Elimination of many me-
chanical parts cuts down failures.

RADIO RECEIVER SALES dropped
sharply in the New York area during
the summer, according to dealer reports.
Practically the only sets selling well
were the portables.

TV COMMERCIALS have obstructed
any merger between television and the
motion-picture industry, according to a
statement made last month by Howard
Dietz, vice-president in charge of ad-
vertising and publicity of M-G-M. He
predicted that ultimately movies and TV
would get together, but not as long as
programs were sponsored.

Mr. Dietz warned that television was
about to repeat the errors of radio by
presenting only programs which can
sell goods. He advocated a system where
viewers would pay for programs or
some method of keeping the advertising
separate from the program material.
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WATCH FOR THE NEW, °©
IMPROVED RADIO-CRAFT

OMMENCING with the September issue

RADIO-CRAFT will appear in a new
dress. It will not only be printed on high-
quality paper assuring good reproduction
of illustrations, but it will also have color
on a number of editorial pages. A number
of other eye-appealing improvements will
alse be made in the magazine, including
better printing.

In addition fo all this the magazine
will be increased in size to 100 pages, thus
giving the readers more interesting and
walunble editorial material.

Don’t miss the coming issues of the new
impraved RADIO-CRAFT for up-to-date
lﬂnﬁl‘;rmation in the radio and television

eld.
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HIGH-FREQUENCY TV plans were
announced last month by RCA. The com-
pany will construct an experiméental
television transmitter in Washington,
D. C, to operate just above 500 mc to
permit gathering information on u.h.f.
video transmission.

Radiating on a channel of 504-510 me,
the station will have an output of 25 kw,
It will duplicate programs of WNBW,
Washington NBC television outlet, so
that picture quality and reception con-
ditions on the 500-mc band can be com-
pared directly with those on the 66-72-
me channel on which WNBW operates.

The station will be installed at the
Wardman Park Hotel where the
WNBW transmitter is located.

RADIO-CRAFT for



45-MINUTE RECORDS containing
entire symphonies on two sides were
demonstrated last month by Columbia
Records. The new discs are made of
vinylite and are played at 331/3 r.p.m.
instead of the usual 78.

Known as Columbia LP (Long-Play-

Dr. Peter C. Gpldmark, Engineering Director,
CBS, inspects a gold-sputtered master.

ing) Microgrooves, the records are made
with pitches of 224 to 300 grooves per
inch, in contrast to the maximum of
about 100 on present records. The high
cutting pitch, together with the slower
speed, provides the long playing time.
Although the dises cannot be played
with standard pickups, present home
radio-phonographs can be equipped to
reproduce them with a small, inexpen-
sive player. This contains.a slow-speed
turntable and a pickup. The pickup is a
newly-developed type of Rochelle salt
reproducing cartridge with a semi-per-
inanent stylus of one-third the tip radius
of standard needles. The needle pressure
is only one-fifth ounce—far lower than
that of any previous pickup. In ¢onjunc-
tion with the frequency curve used in
making the records, it will produce high-
fidelity, wide-range response when-con-
nected to a flat amplifier. The player was
developed by Columbia and Philco.

A PERSONAL TV RECEIVER retail-

ing for less than $100 was demonstrated
last month by Pilot Radio Corporation.

The set, called the Candid T-V, containg
a 3-inch picture tube. The aluminum
cabinet measures 14 x 9% x 132 inches,
and it can be carried from room to room
(a leatherette carrying case may be ob-
tained). The small viewing sereen makes
it especially suitable for personal use,
since the viewer can sit close to the set.

Twenty-one tubes are used and all 13
channels are covered. A switch changes
tuning from the low to the high tele-
vision band, and tuning on eazch band
is continuous. Though the manufacturer
has furnished no details, the tuner is
said to use wvariable condensers, hereto-
fore not used in v.h.f. television tuning
circuits.

PHILO T. FARNSWORTH, Utah-
born major figure in television develop-
menf, was honored last month by the
University of Utah and Brighara Young
University. A medal from the Univer-
sity of Utah was accompanied by a cita-
tion “for outstanding achievement in the
field of science.” At Brigham Young
University he was guest of honor at a
special “Farnsworth Day” celebration.

JOHN MILLS, inventor, author, and
retired Bell Laboratories execulive died
June 14 at the age of 68. M:». Mills,
originally a teacher at the Massachu-
setts Institute of Technology &nd Col-
orado College, wrote the pioneering text
on radio, widely used by the Signal
Corps during the first World War. He
was instrumental in developing the
magazine Bell Laboratories Record, and
was the author of books on atomic
physics as well as on radio subjects. Two
of his most recent books were Elece-
tronice Today and Tomorrow, and The
Engineer in Society.

BLIND RADIO TEACHER and ama-
teur, Robert Gunderson, W2JIO, was

honored last month at a luncheon ten-
dered him by the Association for the
Education of the Blind on completion of
his 13th year as a radio teacher.

The blind radio teacher has trained
several hundred sightless radio repair-
men and has helped.over seventy to pre-
pare for FCC amateur exams. His ama-
teur activity is intense—he is operating
four stations in New York and New
Jersey at the moment—and he i3 also a
radio inventor and consultant.

The new “personal television receiver" which provides a picture for one or two viewers.
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McMURDO SILVER died at his home
near Hartford, Connecticut, June 18,
1948. Forty-five years old at the time of
his death, Silver was known to all radio-
men as 1 veteran designer, constructor
and engineer as well as a manufacturer
of high-grade radio components and
more recently of test equipment. He was
head of McMurdo Silver Co., Ine.

Always a pioneer and never an imita-
tor of others, many of his original de-
velopments were adopted and became
standard over the whole radio field.

McMurdo Silver’s first contribution to
the radio art was the design of tircuits
which made the superheterodyne prac-
tical. Early superhets used a low inter-
mediate frequency (30 ke¢). Silver con-
ceived the idea of using a much higher
frequency and avoiding the difficulties
inhérent in what were actually super-
sonic frequency amplifiers. The Haynes-
Griffin superheterodyne, using coils de-
signed by Silver, had an i.f. of 100 ke
and was the first of the modern supers.

In-the mid-twenties, he combined with
a distant relative to produce the famous
Silver-Marshall line of high-grade radio
receivers and later manufactured a line
under his own name. These Silver Mas-
terpieces were multiband radios which
combined the features of high-class
broadcast sets with communications re-
ceivers.

More recently he was connected with
Guthman Co. and with Fada Radio, of
which company he was for a time vice-
president. At the time of his death he
was manufacturing test instruments for
the radio repairman.

Besides radio, McMurdo, Silver’s hob-
bies included yachting, polo and cld
guns. His collection of the latter was
extensive, and he was an authority on
the history of the Colt revelver. He was
a member of the IRE and the Radio
Club of America.

HAMS of the West Gulf Division,
ARRL will hold their 18th annual con-
vention in Houston, Texas, August 20,
21, and 22, ARRI, headquarters repre-
sentatives and members of the FCC,
Army, Navy, and research departments
of several universities will speak.
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Fig. |—Compare the IN2l and
predecessor with adjustable catwhisker.

ODERN crystal cartridges—
now widely used for detecting,
mixing, rectifying, and other

funetions—had their inception
in the historic but simple crystal detec-
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tors (Fig. 1) that were once a part of
every radio receiver. Development of the
vacuum tube ended the erystal era, and
by 1934 galena and ecarborundum de-
tectors were toy novelties. The efforts of
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designed as an integral part of an electronic circuit.

[1—Crystals developed

for radar are the results of
experiments over many years

By JORDAN McQUAY

early experimenters were all but for-
gotten. With vacuum tubes of greater
efficiency, there was no need for erystal
detection in receivers operating at or-
dinary radio frequencies.

In 1934, Bell Telephone began experi-
ments at their Holmdel, N. J., Labora-
toriéds to explore the possibilities of
using microwaves for communication
purposes. Results of these early investi-
gations clearly indicated that it might
be possible to raise the upper limit of
usable radio frequencies. Evidently,
many new operating techniques would
be required for microwave reception. In
particular, detection posed a problem.

Because of limitations imposed by in-
terelectrode capacitance and electron
transit-time effects, vacuum tubes would
not function adequately at frequencies
above 5,000 me, and thus could not be
used to detect microwave signals.

Since transit-time effects as well as
capacitance effects are negligible in con-
tact rectifiers, the merits of the almost-

i forgotten crystal detector were recon-

sidered. It proved to be the only satis-
factory means of detecting extremely
high-frequency radio waves,

This 1934 search for suitable ma-
terials was somewhat simpler because
of the exhaustive investigations con-
ducted by Pickard and other pioneers at
the turn of the century'’. Engineers of
the Bell Laboratories examined and
tested over 100 materials and metalloids,
but only silicon and iron pyrites were
found suitable for microwave detection.
A point contact hard enough to prevent
formation of large contact areas under
normal contact pressure was required.
The metals finally chosen for the point
contact were a platinum-iridium alloy
and a fine tungsten wire—sometimes
coated with a gold alloy.

Subsequent experiments were con-
cerned with improving the rectifying

| material, the rectifying surface, the

point contact, and the method of mount-
ing or housing the crystal detector.
Many kinds of crystal rectifying de-
vices were designed and used success-
fully at the Bell Laboratories durijng the
following years. An indication. of the
wide variety of types and structures is

RADIO-CRAFT for
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Fig. 3—Early crystal converter assembly.

given in Fig. 2. Designs were generally
dictated by the requirements of labora-
tory apparatus. Often the crystal hous-
ing was an integral part of some elec-
trical circuvit. Other structutes took the
form of replaceable cartridges.

Mounting blocks

An outstanding development of the
Holmdel Laboratories, prior to 1940, was
a crystal detecting arrangement consist-
ing of a rectifier insert and a point con-
tact, both of which were demountable
and standardized. When used with a de-
vice known as a crystal mounting block
(Fig. 3), the arrangement functioned
as a mixer (or first detector) in the fre-
quency-converting circuits of micro-
wave recejvers. In this way, a compara-
tively simple erystal rectifier alone pro-
vided i.f. signals within practical range
of the u.h.f. superheterodyne receivers.

The rectifier inserts consisted of small
wafers of silicon or iron pyrites, about
1 mm in diameter and 1 mm in depth,
soldered directly to brass studs. Silicon
gradually replaced pyrites, since silicon
inserts showed less effects of frequency.
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By about 193Y, knowledge of silicon
metallurgy was sufficiently advanced so
that a uniformly active contact surface
could be produced, and patient search-
ing for active spots was no longer nec-
essary.

These crystal mounting blocks were
used in many centimeter-wave experi-
ments prior to 1940. Somewhat similar
apparatus was employed by Southworth
and King in their celebrated experi-
ments with 25 electromagnetic horns’.

The demountable rectifier inserts and
associated contact points also ware used
as straight detectors, as rectifiers for
u.h.f. test and measuring instruments,
and for other purposes. But the ability
of crystal rectifiers to function as fre-
quency converters in microwave super-
heterodynes was the chief reason for
their development during the war years
which followed.

An urgent war need

The outbreak of war greatly acceler-
ated a vast national program of re-
search and development of microwave
radar equipment. There was an urgent
need for a standard type of highly sensi-
tive crystal rectifier, to be used for fre-
quency conversion in radar superhetero-
dynes at wave lengths of only a few
centimeters.

Earlier in 1941, the British had de-
veloped for their radar receivers a small
cartridge-type silicon mixer-detector®
which pronouncedly influenced thp shape

1 /32

Fig. 4—(Below) C‘uf-
away and exploded
views of a ceramic
rectifier cartridge. Fig.
S—{Right) Crystal de.
tectors were used as
frequency converters
or frequency changers
in radar systems for
bombing and naviga-
tion in B-29 bombers,
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and size of the first crystal cartridges
developed in this country. The trend of
American design was toward a more
stable and sensitive silicon detector in
cartridge form, with the rectifying con-
tact adjusted and fixed during manu-
facture, so that crystal cartridges could
be interchanged and replaced easily.
Also, simplicity of construction was de-
sirable for mass production,

Following these general specifications, .
work was begun by a number of de-
velopment organizations, including the
Radiation Laboratory of the Massachu-
setts Institute of Technology and the
Bell Laboratories.

In the work at Bell, the shape and ex-
ternal features of the British cartridge
were retained, but considerable changes
in process and design were introduced
to improve performance and simplify
manufacture.

Important changes included the sub-
stitution of fused high-purity silicon for
the “commercial” silicon of the British
detector, to obviate any need for search-
ing for active spots on the contact sur-
face and to improve general perform-
ance; use of diamond saws to cut the
rectifying element from silicon ingots,
and subsequent preparftion of the con-
tact surface by careful polishing and
etéhing; and development of a special
impregnating compound to protect the
cartridge from moisture and mechanical
shock.

The result was the ceramic rectifier
cartridge’, which was soon standardized
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and is substantially the same today as
when first manufactured nearly seven
years ago.

Ceramic rectifier cartridge

Components of the ceramic rectifier
cartridge (Fig. 4) include two metallic
terminals separated by a eeramic in-
sulator. The rectifying element is a
small wafer of silicon soldered to the
lower base terminal. The contact spring
is attached to a cylindrical brass pin
which is locked in position by setscrews,
‘This spring is made of gold-plated tung-
sten wire formed into an S. The free
end of the wire contacts the polished
surface of the silicon, and the tip is
formed electrolytically. The point usual-
ly is cone-shaped to maintain a contact
of small area.

After assembly, the rectifying con-
tacts are adjusted for optimum opera-
tion. The crystal cartridge is then im-
pregnated with a special gel filler, con-
sisting of a wax dispersed in a hydro-
carbon oil. This compound prevents me-
chanical changes in the contact point
due to temperature contraction. Since it
excludes moisture, the compound also
prevents electrical changes and serious
point corrosion due to high humidity.

As a final stage in manufacture, the
efficiency of a erystal cartridge is im-
proved by striking the side of the car-
tridge sharply with a small hammer.
This simple procedure, known as tap-
ping, also reduces high-frequency con-
version loss and noise. However, the tap-
ping operation is not a haphazard search
for a better rectifying contact, for, with
a given material, the reaction is regular
and reproducible,

Despite their apparently delieate con-
struction, ceramic rectifier cartridges
have high resistance to mechanical and
thermal shock. For example, production
tests include dropping the unit 3 feet

scfronics

onto a wooden surface, immersing it in
water, and rapid heating from subzero
to high temperatures. None of these
tests impairs the quality of the rectifier.

Use of the cartridge

As a mixer or frequency converter,
the crystal rectifier has no competition
at frequencies above 3,000 mec. It has a
frequency response hundreds, and some-
times thousands, of times wider than
that of vacuum tube or other dry recti-
fiers, and requires no heater or plate
supply voltages.

In application, the rectifier cartridge
produces a difference (intermediate)
frequency between the r.f. signal and
the local oscillator, which is then ampli-
fied and detected in later stages of the
superheterodyne.

A typical use of the ceramic rectifier
cartridge as a frequency converter in an
airborne radar system is shown in Fig.
5. This equipment was used in all B-29
bombers for navigation and for radar
bonibing.

Similar types of crystal cartridges
were used as low-power rectifiers in
wave meters, probes, and other test
equipment. Special types were developed
for direct detection of the video envelope
of r.f. signals at low power levels. They
have a distinct advantage over selenium
rectifiers, since they require no appre-
ciable time to establish blocking action.

Some types for use at frequencies up
to 100 me¢ have a current-carrying ca-
pacity from two to three times greater
than the 6H6 vacuum tube. These erys-
tal rectifiers are iised as second detec-
tors in superheterodynes, clippers, limit-
ers, diode modulators, and for many
funetions normally accomplished by
diode tubes.

Although used widely and success-
fully in many applications, ceramic car-
tridge rectifiers have certain limitations.
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against static by outer conductor.

In particular, they are susceptible to
damage by discharge of static electrici-
ty through the point contact. Also, dur-
ing manufacture, necessary close con-
trol of mechanical dimensions is ex-
tremely difficult. To eliminate or mini-
mize these limitations, the shielded rec-
tifier cartridge' was developed.

Shielded rectifier cartridge

Components of this improved crystal
cartridge are shown in Fig. 6. The rec-
tifier terminates a small co-axial line.
The rectifying material is soldered to a
small brass disc, which is fixed in posi-
tion and connected to the sleeve or outer
conductor of the co-axial line. The cen-
tral conductor—insulated with a bake-
lite cylinder—terminates in a tungsten
wire .002 inch in diameter and formed
into a spring. The cone-shaped free end
of this spring is in contact with the
polished surface of the rectifying ma-
terial.

The contact point being inside the
outer conductor, it is effectively pro-
tected from accidental static damage as
long as the outer conductor is grounded.
The sleeve also shields the rectifying
contact from stray radiation.

Although developed in 1942, the
shielded rectifier cartridge was not pro-
duced and used on a large scale until
much later in the war, when its ad-
vantage over the ceramic type was
demonstrated conclusively. It is likely
that most future crystal rectifier car-
tridges will be shielded.

As the result of research initiated at
Purdue University and continued by
various laboratories, shielded cartridges
using germanium as the rectifying ma-
terial are available for relatively high-
power operation. These rugged types are
used for power rectification, d.c. restora-
tion, modulation and demodulation,
pulse generation, and other heavy-duty
purposes. Further development in this
field will eventually produce crystals
capable of superseding all diode vacuum
tubes and other rectifying devices.
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Image Magnifier
Amplifies Light

STEP TOWARD the long-
dreamed-of electron telescope
is the image amplifier tube re-
cently developed by the X-ray

Division of Westinghouse at Baltimore.
This tube is intended to brighten the
fluoroscopic images used in X-ray ex-
aminations.

Fig. 1 shows how the magnifier tube
works. X-rays which have passed
through the patient’s body, just as in a
standard fluoroscope, strike a fluorescent
sereen. Behind this screen, on which is
produced the image of the patient’s or-
gans, is a layer of photoelectric ma-
terial. Each point on the photoelectric
surface emits electrons in direct propor-
tion to the brightness of the segment of
the fluorescent screen facing it.

The electrons emitted by the photo-
electric surface are accelerated and
focused by the electronic lenses, to which
a high potential is applied. They strike
a second fluorescent screen at the small
end of the tube. Here the image is much
brighter than on the original flugrescent
screen for two reasons. First, the ac-
celeration of the electrons has caused
them to strike the small screen with
great force. This gives a brightness gain
of 20 times.

Second, reduction of the image on the
small screen to one-fifth the size of that
on the large screen increases the bright-
ness. Since the same number of elec-
trons strike the small screen as come
from the large, their confinement to a
smaller area increases the brightness of
any given area. The brightness in-
creases inversely as the square of the
image size. Since in this tube, the image
size is reduced by a factor of 5, the
brightness is increased by the square
of 5, or 25.

Combining the two increases in
brightness—20 due to electron accelera-
tion and 25 due to size reduction—the
total brightness gain is 500. By using
an ordinary optical magnifying lens
system to examine the small screen, the
physician sees the image effectively in
its original size.

The ptesent development is by no
means a telescope since it reduces the
size of the image to increase brightness,
However, television seanning techniques
could be used to break the picture down
into a series of elements which could
be amplified to any extent.

Limitations of the optical magnifica-
tion that can be obtained without loss of
brightness make it unprofitable to reduce
the electron image to less than one-fifth
the size of the X-ray image in the pres-
ent design. The electrostatic acceleration
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has been held to a gain of 20 times to

‘keep the tube’s length down.

The conditions that confront the phy-
sician in present day fluoroscopy are
even worse than those encountered in
finding a seat in a movie after leaving
bright sunshine. He has to dark-adapt
his eyes for twenty minutes to see the
fluoroscopic image. Even then with the
low brighthess available in difficult
cases, such as a large abdominal thick-
ness where the brightness may be as
low as .00005 millilamberts, a separation
of % inch is necessary before contours
can be distinguished. Furthermore this
Y4 -inch figure applies only in measure-
fnents where the contour lines separate
regions with a contrast of 100%, as in
contours between black and white. While
this is an extreme case it compares with
30 millilamberts brightness and .001
inch contour separation as normal con-
ditions for observing X-ray plates. A
brightness of .001 millilamberts with a
required econtour separation of 1/32 inch
is the center of the flucroscopic range.

With the image amplifier tube at-
tached to .his equipment the physician
will step into his dark room and see at
once an image almost as bright as on
a movie screen. He may still have to
dark-adapt his eyes, though for only
three or four minutes, before he can
see all the details. What he sees after
that will be a clear, easily discernible
feature presentation of his patient’s or-
gans at work.

The future possibilities for amplified
fluoroscopy are impressive, Both patient
and doctor will save time and cut down
on_the period during which they are
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Lenses and screens revealed in cross-section.

exposed to direct and scattered X-rays.
Even televising fluoroscopic images may
well become practical. The physician
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Fig. |—X-rays strike the fluorescent screen,

releasing electrons which are accelerated by

the lenses, striking the smaller screen with great
velocity and making a brighter image.

will be able to perceive objects at pres-
ent indiscernible.

The image amplifying system is just
emerging from the research stage. West-
inghouse engineers warn that many
months of perfection and design en-
gineering remain to be done before the
device is commercially available. The
research has, however, irrefutably prov-
en that it is practical and important.
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Dr. J. W. Coltman of the Westinghouse Laboratories adjusts the focus with a magnet.
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Television

By E. J. BUKSTEIN

HE availability of cathode-ray

tubes on the war surplus market

and the expansion of television

broadecasting have emphasized the
need for obtaining the high d.c. poten-
tials required for C-R tube operation,
The potential required depends on the
size of the tube: it may vary from 1,000
volts for the small 2-inch tubes to 30,000
volts for the tubes used in projection
television receivers