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...And now a V.F.O. 

that is really engineered! 

4 
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>, 

The Collins 70E -8 
v.f.o. with dial 

The high stability and accurate calibration of 
the Collins 70E -8 variable frequency oscilla- 
tor are part of the Collins program to provide 
amateurs with equipment that is thoroughly 
engineered from all angles. This unit reflects 
the years of successful experience at Collins 
in oscillator research, design, and manufac- 
turing for commercial and military appli- 
cations. 

A frequency range of 1600 -2000 kc is cov- 

ered by the 70E -8. Each dial division repre- 
sents 500 cycles on the 80 meter band. 
Frequency deviation and reset accuracy are 
within 1 dial division under all conditions. 
Frequency variations due to temperature 
changes and normal voltage fluctuations are 

FOR RESULTS IN AMATEUR RADIO, IT'S ... 

practically negligible. Keying is clean and 
crisp, without a trace of chirp. 

The 70E -8 will make an ideal front end 
for your exciter -will give it professional 
performance and appearance. Its compo- 
nents are of the same select quality that was 
specified for wartime use. You can depend 
on it to give you long service free from trou- 
ble - and you always know your frequency. 

Get one today. See your dealer, or write 
Collins Radio Company, Cedar Rapids, Ia. 
11 West 42nd Street, New York 18, N. Y. 

458 South Spring Street, Los Angeles 13, Calif. 
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Building this 

A. M. SIGNAL GENERATOR 

gives you valuable experience. 
Provides amplitude -modulated 
signals for test and experiment 
purposes. 

RADIO SERVICING pays good money for full 
time work. Many others make $5, $10 a week 

EXTRA fixing Radios in spare time. 

with 6 Big Kits 

of Radio Parts I Send You 
Do you want a good -pay job in Radio -or your own 

money- making Radio Shop? Mail Coupon for a FREE 
Sample Lesson and my FREE 64 -page book, "Win Rich 

Rewards in Radio." See how N.R.I. gives you practical 
Radio experience at home -building, testing, repairing 
Radios with 6 BIG KITS OF PARTS I send! 

Many Beginners Soon Make Good Extra Money 

In Spare Time While Learning 

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

Future for Trained Men Is Bright 
In Radio. Television, Electronics 

It's probably easier to get started in Radio now than 
ever before because the Radio Repair business is boom- 
ing. Trained Radio Technicians also find profitable op- 
portunities in Police, Aviation, Marine Radio, Broad- 
casting, Radio Manufacturing, Public Address work. 
Think of even greater opportunities as Television and 
Electronics become available to the public ! Send for 
free books now ! 

Find Out What N. R. I. Can Do for You 

Mail Coupon for Sample Lesson and my 64 -page book. Read 
the details about my Course.. Read letters from mefi I trained, 
telling what they are doing, earning. See how quickly, easily 
you can get started. No obligation! Just. MAIL COUPON 
NOW in an envelope or paste it on a penny postal. J. E. Smith, 
President, Dept. 6HR, National Radio Institute, Pioneer 
Home Study Radio School, Washington 9, D. C. 

MY 

IN 

COURSE 

CLUDES TELEVISION ELECTRONICS 
TRAINING IN FREQUENCY MODULATION 

August, 1916 

You build this 

s-- -.' MEASURING INSTRUMENT 
yourself early in the course -use it for practical 
EXT A neighborhood Radios to pick uu Rolo EXTRA spare time money! 

OM 141" 

'" ome 3EA uat 
Sample Lesson FREE 

You build this 
SUPERHETERODYNE CIRCUIT 
that brings in local and dis- 
tant stations. You get prac- 
tical experience putting this 
set through fascinating tests. 

Gives hints on Receiver Servicing, Lo- 

cating Defects, Repair of Loudspeaker, 
I.F. Transformer, Gang Tuner, Con- 

denser, etc., 31 illustrations. Study it 

-keep it -use it- without obligation! 
Mail Coupon NOW for your copy! 

Mr. J. E. SMITH, President, Dept. 6HR 

National Radio Institute, Washington 9, D. C. 

Mail nie FREE, without obligation, Sample Lesson and 64 

page book about how to win success in Radio and Television 
-Electronics. (No salesman will call. Please write plainly.) 

Name Age 

Address 

City Znr.... State 
ISÌ a 

APPROVED FOR TRAINING UNDER GI BILL 
:t 
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For the AMATEUR 
Transmitter- Receiver for Ham Beginners. 
Flea Power Voice Transmitter 
Crystal Controlled 2 Meter Transmitter ... 
Constructing A Grid Dip Meter 
A Simple Method of Controlling the Beam 
The Deka -Xtal Holder 
A Novel 2 -Tube Receiver 

Corinne M. Sullivan 

Alvin B. Kaufman 

.Wilson D. Speight, W9FST 

Howard Burgess, W9TGU 

Antenna .. Edward Harris 

P M. Ohlinger 

For the SERVICEMAN -DEALER 
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Audio Oscillators 
Television Receivers 

A F. Loewe 

J. C. Hoadley 

R A. Monfort 
Hospitalization for Radios Ormai 1, Sprungman 
Practical Radio Course Alfred A. Ghirardi 
Cathode Follower for Power Amplifier Craig Stevens 
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Cover Photo 
By Kenneth Curtis 

Amateur antenna installa- 
tion at the home of R. L 
Bedillion, Sunset Cliffs, 
California. This antenna, 
manufactured by Research 
Manufacturing Corporation, 
of Chula Vista, California 
is a four -element, ten - 
meter beam type unit. 

RADIO NEWS se rubnehea monthly ny the Zifi-Davis Publishing Company, 185 N. Wabash Ave., Chicago 1, Ill. Subscription Rates; in U. S. S3.UU (12 Issued salve copies 
35 cents; in Mexico, South and Central America, and U. S. Possessions, $3.00 (12 issues); in Canada $3.50 (12 issues), single copies 40 cents; in British Empire, $4.ó0 (12 imues)- 
all other foreign countries $4.00 (12 issues). Subscribers should allow at least 2 weeks for change of address. All communications about subscriptions should be addressed to Director 
of Circulation, 185 N. Wabash Ave., Chicago I, Ill. Entered as second class matter March 9, 1938, at the Post Office , Chicago, Illinois, under the Act of March 3, 1879. Entered 
as second class matter at the Post Office Dept., Ottawa, Canada. Contributors should retain a copy of contributions and include return postage. Contributions will be handled 
with reasonable care but this magazine assumes no responsibility for their safety. Accepted material is subject to whatever revisions and by -line changes that are necessary. 
Payment made at our current rates covers all authors' contributors' or contestants' rights, title, and interest in and to accepted material, including photos and drawings 

Other Ziff-Davis Publications: Radio & Appliances, Radio -Electronic Engineering, Plastics, Flying, Popular Photography 4 
RADIO NEWS 
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hallicrafters establishes national network 
of strategically located SERVICE CENTERS 
The Hallicrafters Co., Chicago, announces the 
beginning of a new national network of official 
service centers to specialize in repair and servic- 
ing of all Hallicrafters communications equip- 
ment: marine and aviation radio, ham transmit- 
ters and receivers. Service centers have already 
been established at New York, Pittsburgh, 
Kansas City, Mo., Los Angeles and Seattle. Serv- 
ice at these locations will be equal in every way 
to that offered by the Chicago factory. 

li1 

..: 

As production and distribution can be in- 
creased, more such centers will be established 
so that Hallicrafters users everywhere will be 
given the fastest, most efficient service possible. 

See your local Hallicrafters distributor to learn 
how and where you can benefit from this new 
service system. Your high precision Hallicrafters 
equipment deserves the finest care ... put your 
repair and service problems in the hands of 
specialists: Hallicrafters official service centers. 

COPYRIGHT 1946 THE NALLICRAFTERS CO. 

hdIIirdfIPr5 RADIO 
THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO 

I rr+ AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 

August, 19-16 3 
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Series 200 

BUILT IN TWO PARTS 

* Two basic parts -a coil assembly and a 
contact assembly- comprise this simple. vet 
versatile relay. The coil assembly consists of 
the coil and field piece. The contact assembly 
consists of switch blades. armature. return 
spring, and mounting bracket. The coil and 
contact assembly are easily aligned by two 
locator pins on the back end of the contact 
assembly which fit into two holes on the coil 
assembly. They are then rigidly held together 
with the two screws and lock washers. As- 
sembly takes only a few seconds and requires 
no adjustment on factory built units. 

A.C. Coil Assemblies available 
for 6 v., 12 v.. 24 v., 115 v. 
D.C. Coil Assemblies available 
for b v., 12 v.. 24 v., 32 v., 110 v. 

SERIES 200 RELAY 

Contact Assemblies 
jingle pole double throw 
Double pole double throw 

at sale at 2/o444 Ateciitesi /o44e4 NOW! 
See it today! ... this amazing new relay with interchangeable coils. 
See how you can operate it on any of nine different a -c or d -c voltages 
-simply by changing the coil. Ideal for experimenters, inventors, 
engineers. 

TWO CONTACT 
ASSEMBLIES 

The Series 200 is available with a sin - 

gle pole double throw, or a double pole 
double throw contact assembly. In ad- 
dition, a set of Series 200 Contact 
Switch Parts, which you can buy sep- 
arately, enables you to build dozens of 
other combinations. Instructions in each 
box. 

NINE COIL 
ASSEMBLIES 

Four a -c coils and five do coils are 
available. Interchangeability of coils enables you to operate the Series 200 
relay on one voltage or current and change it over to operate on another 
type simply by changing coils. 

Your jobber has this sensational new relay on sale now. Ask him about if, Or write for descriptiv IA +in. 

GUARDIAN ELECTRIC 
1630 -J W. WALNUT STREET CHICAGO 12, ILLINOIS 

A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 

6 ItAUIO \IìWS 
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E TRAI YOU 
for RADIO ELECTRONICS& TELEVISION 

' RADIO SET 
for SIMPLIFIED INSTRUCTION - PRACTICE & TESTING 

Beginners Learn FAST 
START NOW ! Big Developments 

Ahead in F. M., Radar, Television 

MAKE GOOD MONEY IN 

a Business of Your Own 
or a Good Radio Job. 

MIND training through hand 
practice with a FULL RADIO 
SET that's the interesting 

way I'll teach you Radio. And it'_ the 
latest, most practical method of all to 
fix in your head permanently the essen- 
tial money- making Radio knowledge 
The offer I make you here is the oppor 
tunity of a lifetime. I'll prepare you 
easily and quickly for a wonderful 
future in the swiftly expanding field of 
Radio-Electronics INCLUDING Ra- 
dio, Television, Frequency Modulation 
and Industrial Electronics. Be wise! 
NOW'S the time to start. Opportunities 
ahead are tremendous! No previous ex 
perience is necessary. Thi Sprayberry 
Course starts right at the beginning of 

Radio You can't get lost. It gets the 
various subjects across in such a clear, 
simple way that you understand and 
remember. And you can master my 
entire course in your spare time 
right at home. 

You Do Practical Experiments 
There s only one right way to earn 
Radio Electronics. You must get it 

through simplified lesson study com- 
bined w,th actual "shop" practice un- 

der the personal guidance of a qualified 
Radio Teacher. It's exactly this way 
that Sprayberry trains you ...supply- 
ing real Radio parts for learn -by -doing 
experience right at borne Thus. you 
learn faster, your understanding is 
clear -cut 

I'll Show You a New, Fast Way to 
Test Radio Sets Without Mfg. 

Equipment 
The very same Radio Parts 1 supp.y 
with your Course for gaining pre -ex 
perience in Radio Repair work may be 

adapted through an esclusive Spray - 
berry wiring procedure to serve for 
complete, fast, accurate Radio Re- 
ceiver trouble- shooting. Thus, under 
Sprayberry methods, you do not have 
one cent of outlay for manufactured 
Test Equipment 

Succeed as a Radio- Electronician 
My training will give you the broad, 
fundamental principles so necessary as 
a background, no matter which branch 
of Radio you wish to specialize in. I 
make it easy for you to learn Radio Set 
Repair and Installation Work. I teach 

Eqyou 

how to install and repair Electronic 
uipment. In fact, you'll be a fully 

qualified RADIO- ELECTRONICIAN, 
equipped with 

rm eficientlylland d 
knowledge 

to make 
wonderful success of yourself 

Read What Graduate Says 
"One Job Nets About $26.00" 
"Since last week I fixed 7 radios, al 
good- paying jobs and right now I am 
working on an amplifier system. This 
ob alone will net me about $26.00. As 

long as my work keeps coining in this 
way, I have only one word to say and 
that is, 'thanks' to my Sprayberry 
training and I am not afraid to boast 
about it. "- ADRIEN BENJAMIN 
North Grosvenordale, Conn. 

DON'T PUT IT OFFI 
Get the facts about my training -now 
Take the first important step toward 
the money- making future of you, 
dreams. All features are fully explained 
in my big, illustrated FREE Catalog 
which comes to you along with another 
valuable FREE book you'll be glad 
to own. 

MAIL COUPON AT ONCE! 
August, 1916 

FREE BOOKS 
"How To Read Radio Diagrams and Symbols" 

Here s a valuable and wonderi ally complete nee 
book which explains in simple, non -technical 
English how to read and understand any Radio 
Set Diagram. Provides the quick key to analysing 
any Radio circuit. Includes translations of all 
Radio symbols. This instructive volume is yours 
for the asking- without obligation. Send for it 
AT ONCE, and along with it H ' send you 
another big free book, de 
scribing in complete, interestin 
detail my Radio -Electronic 
training 

RUSH 
COUPON 

for BOTH 
'... ....liTif71 

SPRAYBERRY ACADEMY OF RADIO . F. L. Sprayberry President 
Room 2586, Pueblo, Colorado 
Pease rush my FREE copies of "Row to MAKE MONS. 

I RADIO, ELECTRONICS and TELEVISION." and "How 
READ RADIO DIAGRAMS and SYMBOLS" 

Hir To--. o[ ::1 
f( 
r 

V one Age 

Address 
I 
Il 

city State 
(Mail in envelope or paste on penny postcard) 

Il R.l1111r 
7 
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"The s 4 which 
oiliva 

44e loed9eci 
aod Valued" 

AUDAX has mastered wide -range 
so thoroughly that, today, even the 
lowest priced MICRODYNE has a 
range to 7000 cycles- (other models 
over 10,000 cycles). True, -wide- 
range makes for naturalness but, -it is highly objectionable if with- 
out quality. For example, of two 
singers, each capable of reaching 
high C, one may have a pleasing 
voice -the other, not at all. It is 
the same with pickups. To achieve 
EAR- ACCEPTABILITY, all other 
factors must be satisfied. Of these, 
VIBRATORY- MOMENTUM is most 
important. The only way to test 
EAR- ACCEPTABILITY of a pickup 
is to put it to the EAR -TEST. The 
sharp, clean- cutfacsimile perform- 
ance of MICRODYNE - regardless 
of climatic conditions -is a marvel 
to all who know that EAR - 
ACCEPTABILITY is the final 
criterion. 

Audax 
RELAYED -FLUX 

Send for complimentary copy of 
"PICK-UP 

FACTS" 

AIIUAK COMPANY 
500 Fit' th A vennc. 

\e%, l oil. I 8 

"Creators of Fine Electronic- AcousticaÈ 
Apparatus since 1915" 

8 

-A7z --ae RECORD. 
B Y T H E E D I T O R 

EVE FREQUENTLY climb out 
of the desk chair, descend 
from the ivory editorial tower 

and go "avisiting" with manufactur- 
ers, distributors and servicemen -deal- 
ers, attend meetings and ham fests, 
talk to bus drivers, cab drivers and 
people who just happen to sit down 
beside us. Naturally our interests are 
like yours, radio, and we keep on ask- 
ing questions, snooping around to try 
to sense where it's all headed, based 
on what's going on at the moment. 

One thing is certain, the radio in- 
dustry has gotten out of knee pants 
and come of business age. We've seen 
some inspiring examples of scientific 
store layout, lighting and decoration 
among the distributors. The old hole 
in the wall, dimly lit hodgepodge 
which characterized the jobber's place 
of business seven, eight and ten years 
ago is rapidly vanishing. Jobbers have 
become full fledged business houses 
with an air of efficiency and modernity 
which does justice to the fine array of 
packaging and sleek new merchandise 
supplied by the manufacturers. 

This trend toward making a store a 
pleasant place to enter is rapidly ex- 
tending to the service -dealer outlets. 
It makes no difference what size a 
store may be or where its location, an 
air of orderliness, and cleanliness com- 
mends it to the customer as a success- 
ful business, inspires confidence and 
says more than a thousand "Thank 
You -Call Again" signs. 

The manufacturers have done much 
to aid the general appearance of 
wholesale and retail outlets through 
application of the principles of modern 
packaging, streamlining and brighten- 
ing the cases and panels of test instru- 
ments and supplying multi- drawer 
cabinets to house small parts pur- 
chased in bulk. Yes, the industry is 
definitely out of the bedraggled, dirty - 
faced kid stage and starting to comb 
its hair and wash its ears for the ben- 
efit of the public. 

BONANZA or mirage? Would any- 
body like to make any bets that 

we won't be up to our ears in the com- 
petitive battle of the century in radio 
by the first quarter of 1947? Even as 
early as June of this year there were 
definite signs that the public wasn't 
going to buy "just anything" to get a 
radio. A caution creeps into the minds 
of jobbers and dealers alike when they 
find that no "nylon lines" form to buy 
highly overpriced radio sets. When 
production actually bursts loose the 
distributor and dealer will be even 
more highly selective than the public. 
They will examine franchises very 
carefully, holding or seeking only 

those brands which offer the most fea- 
tures, the highest quality and the best 
advertising and merchandising pro- 
gram in line with price and profit fac- 
tors. The good old game of selling is 
due to be revitalized in the radio in- 
dustry and it's stirring right now. 
Servicemen -dealers will do well to 
play the game for all it's worth for, 
as the supply of new radios increases 
there may be a lag in repair work for 
a time. The temporary slackening in 
service business should be of relatively 
short duration, however, as there is 
every indication that the public will 
want more and more sets per house- 
hold, and that, eventually, leads to a 
higher average of breakdown and re- 
pair. Servicemen -dealers are in a 
wonderful position to play both ends 
against the middle by exerting their 
best selling efforts on new merchan- 
dise while the market is prepared to 
absorb it. Then, when the cycle 
swings, shift their weight to the serv- 
ice side. Never should a service- dealer 
neglect his service business, however. 
If necessary, he should hire competent 
help to sustain service work while at- 
tention is being given to sales of new 
receivers. There is no more solid 
foundation for any business involving 
technical or semi -technical merchan- 
dise than customer confidence in the 
dealer's service facilities. 

THERE may have been more har- 
assed people in the United States 

than your editor preparing to wing 
over the Pacific to the A -bomb test 
and if so, they have his heartfelt sym- 
pathy. 

The eleven shots in the arm, which 
presumably prepared me to resist the 
many germs which haunt the tropics, 
made me wonder whether having the 
diseases might be a more pleasant ex- 
perience. Then the pages of official 
orders and instructions to be studied 
and followed in minute detail. The 
kind and quantity of clothing to take, 
the weight limitations, the restrictions 
which said "no cameras," etc., etc. A 
last minute decision to take a wire 
recorder meant disgorging such things 
as a couple of bottles of hair tonic, to 
stay within the weight limit. Then, 
alas, to discover the weight limit had 
been increased. Rushing to the Chi- 
cago airport to board a midnight Con- 
stellation only to discover the flight 
was cancelled and having to linger to 
3:40 a.m. to board a Douglas. Details 
changed, plans upset, last minute 
rush, bustle, scurry, and worry plung- 
ing headlong into anticlimax. Last 
minute comment as the plane door 
was closed, "After all I've gone 
through, this bomb business better not 
be a bust." O.R. 

RADIO NEWS 
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Communications Equipment 

for earliest delivery 

Order from 
ALLIED 

Hallicrafters S-40 

Available on 

Time Payments 

Trade-Ins 
ACCepted 

RME-45 

toß 3 ei 

Hammarlund HQ-I29X 

Hallicrafters S -38.. .... 
Hallicrafters 5 -40 ... .. . 

National NC- 46........ 
NC -46 Speaker 

RME VHF -152 Converter 

Hammorlund HQ-129X 

RME -4 ........ 
National HRO.. 

National NC -240C. 

Hammarlund 400X. 

BC -610 (HT -4E Xmitter). 

Net F.O.B. Chicago. Prices subject to possible change. 

$ 39.50 
79.50 
97.50 

9.90 
98.70 
86.60 

168.00 
186.00 
197.70 
225.00 
342.00 
535.00 

HAMFEST? Not exactly ... it's just any hour of the day at 
the ALLIED "Ham Shack" in Chicago. Here, local amateurs 
as well as hams from miles around come in to chew the fat 
with ALLIED'S licensed lads. (Last year, the ALLIED "Ham 
Shack" register carried the names of amateurs from all 48 

states as well as from 35 foreign countries.) Amateurs have 
always found a real welcome at ALLIED, a welcome based 
on common ham interests. Whether you visit the ALLIED 
"Ham Shack" in person or whether you shoot the dope to us 
by mail, we hope you'll always feel "at home" with us. 

OLD -TIMERS: Whether you plan to rebuild that old rig ... 
or want to try a new Ham band in the U. H. F. -you can 
count on ALLIED for fastest delivery on the latest available 
components. You know the ALLIED policy of guaranteed 
quality at lowest prices. That policy hasn't changed. Neither 
has ALLIED'S practice of preferred service for Hams. 

BEGINNERS: For years, ALLIED has encouraged and helped 
thousands of beginners to become licensed radio amateurs. 
Get everything you need for a good start from our large 
stocks . . . Transceivers, Transmitter and Oscillator Kits, 
Code Equipment, etc. Count on us also for complete parts 
list service for any kit in the ARRL Handbook. 

Send for Allied's 
1946 Radio Catalog FREE 
Here's the latest, most complete Buying Guide 
to everything in radio! Includes newest com- 
munication receivers. Ham gear, code apparatus, 
parts, kits, tubes, tools, books, test instruments, 
public address and other equipment. Get your 
FREE copy now! 

August, 1946 

ALLIED RADIO CORP., D. L. Warner, W9IBC 
833 W. Jackson Blvd., Dept. I -HH-6 
Chicago 7, Illinois 

Enter order for Model 

Enclosed S Full Payment 
Part Payment (Balance C.O.D. ) 

Send full information on Communication Receivers and Time 
Payment Plan, without obligation. 
Send FREE 1946 ALLIED Catalog. 

Nuore 

Address 

City Zone Stale 

9 
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When T. Leiper raised the eye- 
brows of Philadelphians with his 
cart -on- wheels ... he introduced 
our first modern network of rail- 
roads. 

PANORAMIC RECEPTION 

makes "blind" operation for the 
radio amateur as out -dated as 
stagecoach and wagon train. 

SEEall that Panoramic Reception offers... 
SEE a band up to 200 kc wide as you tune ... SEE all activity 
within that band ... phone, c.w., f.m., at a glance ... SEE weak 
signals, short calls, ch. ... SEE the characteristics of your own 
signal as well as others ... SEE phone modulation or key clicks 

. SEE all these and much more with the PANADAPTOR. 

ASK THE LUCKY MAN WHO OWNS ONE! 

for Medet PCI-2 Pe aad1P available a t 

now rsdio Darts 
leading ostear nel 
jobbers' 

A with 
rice c 

ten 
tnbesó 0 116cV . 

eoriee. 
o lion 

6Q-60 cycle obera 

599,5 

One lea. Guarantee 

New Panoramic Handbook contains complete 
operating, maintenance, installation and appli- 
cation data. Answers all questions about the 
PANADAPTOR. 50c at your jobber or by mail. 

Ponadaptor, featuring Panoramic Reception, Is the exclusive and original design of Panoramic Radio Carp. 

10 

PANO RAM I C ¿ ;RADIO CORPORATION ADDWILSS 
N .OA.NIC.Nr.r vo.. 242- 2$()'ï/E5T 55" $T., /p.'`1....,kl // 

Exclusive Canadian Representative: Canadian Marconi, Ltd. 

tt.f.tlIf NEWS 
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A DAPTABLE 

SNar - ow 

BOXOCKET 
WRENCHES 

Powerful, safe leverage that 
invites confident wrench speed 

Slipping handily into hard -to- get -at places 

... engaging the nut on all six corners with 

an encircling can't -slip- can't- spread grip ... needing 

only half the space of an end wrench for full handle 

movement ... Snap -on Boxockets are speed tools and 

safety tools on tough nut -turning operations. Cham- 

fered openings slip readily over the nut. Double 

broaching permits operation within a 15° arc. Round 

handles provide comfortable grip. Snap -on Box - 

ockets work swiftly and efficiently in many spots in- 

accessible to other wrenches. 

For maximum usefulness on a wide range of work, 

Snap -on offers 13 types of its popular Blue Point 

Boxockets - in angled, offset, combination and flare 

nut heads - and in standard wrench sizes from 

X6" to 4%". Available through Snap -on's nationwide 

direct -to -user tool service. "Ask your Snap -on man." 

SNAP -ON TOOLS CORPORATION 
4 8120 -H 28th AVENUE KENOSHA, WISCONSIN 

leeee.P. F'!btlt 
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The No. 10012 

RIGHT ANGLE DRIVE 

"Designed for Application." Extremely cam. 
pact. Case size is only 1" x 11/2" x s/. ". 
Uses bevel gears. Mounts on adjustable 
"standoff rods," single hole panel bushing 
or tapped holes in frame. Ideal for operating 
switches, potentiometers, etc., that must be 
located, for short leads, in remote parts of 
chassis. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

* Presenting latest information on the Radio Industry. 

By FRED IIAMLIN 
Washington Editor, RADIO NEWS 

FCC's LAUREL. (Maryland) primary 
monitoring station, one of ten scat- 
tered over the nation and heart of the 
FCC's radio intelligence division that 
did such dramatic radio detective work 
during the war, was recently opened 
for the first time since VJ -Day to pub- 
lic inspection. Also opened was the 
FCC laboratory, bursting with post- 
war research, and between visiting 
both of them in one day, we, in turn, 
came away bursting with news. The 
two installations rival one another in 
the work they have done and are do- 
ing, and together they are a ham's par- 
adise if we ever saw one. 

NEATEST TRICKS of the FCC show 
were locating a fixed -base station at 
an unknown point in the United States 
and then locating a mobile station 
near the monitoring headquarters. 
Method used for putting the finger on 
the fixed station was the same that 
nailed an outlet at the German Em- 
bassy in Washington before it could 
get contact with its home station in 
the Reich, early in the war. FCC's 
RID also located numerous clandes- 
tine enemy operators here and in 
South America in the same fashion. 
In the demonstration at Laurel, the 
FCC experts alerted primary monitor- 
ing stations from coast to coast, told 
them of the "unknown" station, got 
dope in return by teletype and radio, 
and had the station located -all with- 
in five minutes. Locating the mobile 
station took only a little longer - 
eleven minutes. Adcock direction find- 
ers helped do the job. 

TIIAT THE LAUREL station is a 
ham's paradise is true in more ways 
than one. Located on more than two 
hundred acres of what was formerly 
historic Collingsdale, for generations 
the county seat of the Collings family 
of Maryland, the station headquarters 
are in the old family mansion and are 
shaded by a two- century -old oak -said 
to be the most ancient in the state. 
To delight any amateur radio enthusi- 
ast are the additional facts that the 
old house is full of the latest equip- 
ment, and was manned, for the most . 

part, by hams as enthusiastic as him- 
self. Typical is George Sterling, a 
Maine ham since he was fourteen, now 
FCC assistant chief engineer and 
father of the RID system for rounding 
up illegal stations. Another at the 

demonstration was Lloyd S. Quynn, 
who was a Brooklyn, N. Y., ham back 
in 1907, and in the intervening years, 
among other things, set up the first 
licensed police radio station in the 
country at Norfolk, Va., in 1918 and 
was chief radio operator on the USS 
Mohawk when it was sunk in three 
minutes by a German submarine dur- 
ing the last war. Other ships in the 
convoy picked up the survivors, among 
them Quynn, and brought them back 
to New York. He continued to follow 
the sea after the war was over and in 
the Pacific gathered a lot of radio dope 
on the Japs which RID pressed into 
service when the war began by assign- 
ing him to their monitoring station at 
Fairbanks, Alaska. There, Quynn 
helped make RID history by contact- 
ing a Jap task force and talking to 
them in their own code until they told 
him where they were going- thereby 
busting up one of the big Jap attacks 
on an American -held island. In his 
spare time Mr. Quynn operates his own 
station -W3EWW ( "Every Woman's 
Wish "), Laurel. 

AS FOR THE GADGETS at the mon- 
itoring station, there were so many 
that it was impossible to get the dope 
on all of them in the brief time al- 
lotted. One that you might keep an 
eye out for if you are interested in 
something unusual in the field was a 
"sniffer," a receiver so small that it 
can be held in the palm of the hand. 
It is used to indicate the strength of 
a signal audibly or visually when you 
are within a short distance of the 
transmitter. FCC sleuths found it 
helpful during the war when looking 
for a hidden outfit in a hotel -saved 
.them the embarrassment of breaking 
into the wrong room.... Another nov- 
elty, until recently on the secret list, 
was the German -devised Helleschrei- 
ber for recording radio signals directly 
on tape in the form of printed words - 
the German answer to the facsimile 
problem. The British are using it now 
-coming off the air while we were 
around was news from London about 
what was going on in Washington... . 

A cathode -ray direction finder- faster 
than the Adcock -and a cathode -ray 
oscilloscope were also on display. And 
then there was a Boehme syphone re- 
corder, a high -speed recording device 
which picks up Morse code on a tape 
at the rate of about 200 words a min- 
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is for the articles a good radio 

serviceman should read. 

c 
and 

Rd14 
YOU GET THE LATEST IN 

A M PA F M TELEVISION 

Servicing "Know -How" 
Lessons from military servicing. 
Short cuts and Speedups. 
Better Use of Test Equipment. 
Money in Proper Shop Layout. 
Modern Bench and Tool Equipment. 
Large, easy -to -read Schematics. 
Trouble- shooting procedures. 
Aligning new and old models. 
Contacting Prospective customers. 
News of the service profession -and 
many other timely, authentic subjects. 

is for the business news he 

must keep up with. 

is for the continuous stream of 

new deuelopments In the field. 

RADIO MAINTENANCE 

MAGAZINE I 

460 BLOOMFIELD AVE., 

MONTCLAIR, N. J. 

August, 1940 

is for 

RADIO MAINTENANCE 
MAGAZINE 
which contains all the ABC's of 

radio and brings a wealth of this 

valuable material every month. 

ONLY $399 WRISSUES 

Radio Maintenance is not sold on newsstands 

Please send me 
RADIO MAINTENANCE 

For 1 year 2.00 

For 2 years 3.00 

k 0 

{0 

pia eYyte"feti 

CHECK ENCLOSED* 

BILL ME LATER 

*NOTE: By enclosing payment, 
thus eliminating billing expense 

NAME 

OCCUPATION 

ADDRESS 

CITY 

RN-81 

WE WILL ADD ONE ISSUE FREE! ZONE STATE 
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rC 

NTITE 
WRENCH 

SPINS With 
Ease and Speed 

Encourages nimble hands 
along the assembly line. 
Made in eleven sizes from 
3/16" to 5/8" square, hex 
or knurled 

POPULAR Wood SPINTITE 
T -73 SET Handles 

A useful Tool in every 
Radio and Electrical Shop. 

Deluxe T -8 SET the same 
with Plastic Handles 
Send Catalog WALDE N 141 picturing Air. 

Radio and woacESlEn 
Automobile Tools. 

STEVENS WALDEN, INC. 
468 SHREWSBURY STREET 

WORCESTER MASSACHUSETTS 
II 

S P O T R A D I O N E W S 

ute. A crack operator is good if he 
can get fifty. 

OVER AT THE LABORATORY we 
learned that FM is here to stay and 
that television is coming along nicely, 
thank you, despite current rivalry be- 
tween the black- and -white boys and 
the color enthusiasts. The lab ap- 
proves all new gadgets in the field, but 
is not permitted to show something só 
new that somebody might want to copy 
it. One thing that was on display was 
the result of work being done to pre- 
vent diathermy apparatus from jam- 
ming nearby radio sets with heavy 
static. G. L. Ikelman, the engineer in 
charge of the demonstration, sur- 
prised everyone by the simplicity of 
the solution for this problem -all you 
have to do is put the diathermy equip- 
ment in a cage screened with regular 
hardware cloth -close -net wire to you 
-and it keeps its static to itself. New 
diathermy equipment is being so de- 
signed -for FCC approval -that it will 
need no cage. . . . The laboratory is 
anticipating a heavy load of work in 
the postwar era -so heavy, indeed, 
that construction of a new building, 
doubling its floor space, is already 
planned. One of the most pressing 
problems it expects to tackle in the 
near future, we learned from Charles 
A. Ellert, its chief, is the study of an- 
tenna structures of all kinds. Wartime 
antenna developments have revolu- 
tionized scientific thought concerning 
the relation of design to propagation 
of radio waves, the FCC experts point 
out. Finding the best antenna tech- 
nique for the solution of each propa- 
gation problem is FCC's goal. 

ALTHOUGH THINGS are compara- 
tively slow at the Laurel FCC station 
now that the war's over, they manage 
to keep busy getting fixes for lost 
planes, picking off amateurs with il- 
legal handie -talkie equipment, and 
making sure all licensed stations are 
on their right beam. Just the other 
day they picked up an Eastern Air- 
lines plane, lost near Philadelphia, and 
guided it safely to port. We learned 
that RID did a lot of this work during 
the war, bringing in more than 300 lost 
Army and Navy planes to Hawaii 
alone. FCC also trained some three 
hundred radio detectives for the serv- 
ices, some of whom are still working 
in Germany rounding up stray Nazi 
stations that apparently don't know 
there's a peace on.... Here in this 
country, the Commission does a brisk 
business at times in catching up with 
race track touts who use handie -talk- 
ies to tip fellow- bookies outside the 
park on the results of a race. A lot 
of monitoring in the handie -talkie field 
will be necessary before it shakes 
down, it is expected, but it's not a job 
that is worrying FCC at the moment. 
Over at the laboratory the word was 
that no manufacturer had gotten 
around to building a handie -talkie for 
the mass market, and none is expected 
before next summer at the earliest. 

PRODUCTION OF RADIOS, while 
out of the woods, has yet to get to 
town on a full- throttle basis, reports 
from the industry and Washington 
sources agree. With OPA difficulties 
out of the way (as predicted in ad 
vance by RADIO NEWS), and with 
the industry itself eager to meet pent 
up public demands, chief barriers in 
the way continue to be- magnet wire 
and lumber. A break in the clouds was 
visible over both fields as this goes to 
press, but neither situation offers rea- 
son for hilarious optimism. Wire pro- 
duction, according to John D. Small, 
Administrator of Civilian Production, 
will not catch up with demand for 
from two to six months after settle- 
ment of the strikes, which will prob- 
ably carry the shortages into the 
winter. Labor difficulties, plus short- 
ages of equipment, indicate a similar 
if not as severe a lag in the production 
of lumber.... Perhaps the best sum- 
mary of radio production at mid-sum- 
mer is found in the words of R. C. 
Cosgrove, president of the Radio Man- 
ufacturers Association : "We are now 
on a fairly decent program," he said 
in June, "manufacturing radio sets at 
something over 200,000 a week, and 
this is almost as many as the average 
in our best prewar year, which was 
1941. We still lack the large console 
models and the models with FM and 
some of the other new developments 
which we feel should have been in- 
cluded in sets by this time, but of 
course we have been operating under 
severe government restrictions in sev- 
eral directions which have confounded 
the industry and caused delays and 
confusion as well as great losses to 
most of the manufacturers. I hope 
most of these are behind us, because 
I think it has been demonstrated that 
many of these controls are not con- 
sistent with the type of enterprise we 
have in this country.... I am looking 
forward to this coming year with a 
great deal of optimism. At any event, 
let's get the job done in spite of all 
optimism." 

ON THE TELEVISION FRONT, 
things are also progressing. High -spot 
of the telecast summer season was the 
Louis -Conn fight, and in the meantime 
indications are that, possibly by the 
end of the year, stations will be oper- 
ating in some fifty of the nation's 
largest population centers. This is 
based on FCC figures released recently 
showing that there are fifteen cities 
where one or more stations are al- 
ready operating or where permits have 
been issued. Most recent applications 
approved were for outlets in Worces- 
ter, Mass., Waltham, Mass., Provi- 
dence, R. I., Cleveland, St. Paul, Rich- 
mond, Salt Lake City, Portland, and 
Baltimore. Other applications, already 
on file at FCC, point toward the half - 
hundred year -end figure.... The FM 
picture is even more expansive : 48 
stations licensed, 5 under construction, 
52 additional construction permits, and 

(Continued on page 121) 
RADIO NEWS 
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YOU CAN BUILD 13 
FASCINATING EXPERIMENTS 

At home -in your spare time -you get real Radio experience 

from these many interchangeable Radio parts and sub- assem- 

blies. DeForest's handy "Block System" eliminates unnecessary 

mechanical work; the convenient spring clip connections save a 

great deal of time. You quickly build Radio circuits that work. 

You experiment with Photo-Electric Cell "Magic" .. a 5 tube 

Superheterodyne Receiver .. a Radio Telephone, and scores of 

other fascinating projects. Little wonder learning Radio at home 

is so practical ... effective and real fun -with DeForest's mod- 

ern "Home Laboratory." 

YOU USE "LEARN -BY- SEEING" 

MOVIES! 
Think of the pleasure, as well as help 
you get from the use of this Ai mm 
Motion Picture Projector and exciting 
"movie" TRAINING FILMS. You 
will be surprised how much faster . . . 

easier ... Home Movies help you un- 

derstand Radio -Electronic 
fundamentals. Here's a pre- 
ferred training method of to- 
morrow- yours today. See 
the principles of what you're 
learning -in motion . 

ANIMATED! See circuit ac- 

tions otherwise hidden from 
the eye. You get this big Radio home 

training advantage -exclusively with 

DeFOREST'S. So act now! Mail 
coupon for complete details. 

VETERANS! 
Big things are hap- 
pening at DeForest's 
for veterans! See 
how you can prepare 
yourself WITHOUT 
COST for a GOOD 
JOB or a BUSI- 
NESS OF YOUR 
OWN in the vast 
Radio- Electronic op- 
portunity field. 

.t.: .. .. ,_d . v ^ J -. ...'- .. ... - 

See how DeForest's fascinating SHOP METHOD Radio 

Training at home can help you toward a good start in the 

Billion Dollar Radio-Electronic Field. Write for DeForest's 

BIG FREE book, "VICTORY FOR YOU!" that has helped 

many to good pay j obs. You'll be surprised at the oppor- 

tunities ahead in F.M. Radio, Aviation Radio, Broadcast 

Radio, a Profitable Business of Your Own, Motion Picture 

Sound Equipment, Electronics -plus the exciting future 

possibilities ahead of Television, Radar, etc. 

YOU Get "ALL THREE" With DeFOREST'S 
Where else can you get such a combination of PROVED 

MAJOR training features as-(A) modern loose -leaf lessons 

prepared under the supervision of Dr. Lee DeForest, often 

called the "Father of Radio; "(B) the use of "Learn by See- 

ing" home movie films and a genuine 16 mm. home 

MOVIE PROJECTOR -and (C) eight big kits of 

"Home Laboratory" Radio parts to give you val- 

uable practical Radio experience -at home. 
You Also Get EFFECTIVE EMPLOYMENT 

SERVICE ... to help you get started toward a Radio- 

Electronic job or a business of your own. Residential 

training in our Chicago laboratories also available! 

DEFOREST'S TRAINING INCLUDES INSTRUCTION 

IN MOTION PICTURE SOUND EQUIPMENT, FM 

RADIO AND TELEVISION . . . ----- - - - - -- 
DeFOREST'S TRAINING, INC., Dept. RN-C8- 

I 4535 -41 N. Ashland Ave., Chicago 14, Illinois, U.S.A. 

'Send -FREE and WITHOUT OBLIGATION- illustrated book, I 
"VICTORY FOR YOU" and KIT SUPPLEMENT, showing how II 

Home Movies and Home Laboratory can speed my preparation for ' 
a place in the Radio -Electronics industry. 

I Name Age- ' 

Il Address Apt. - - -- 
I City Zone -_- State -_ - 

If under le, check here for special information. 
If a discharged veteran of World War II, check here. 

IIIIII --- -MI IR1 ----MI - 
1S 

DEFOREST'S 

August, 1l141: 
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14 RIDER MANUALS 
\ 
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Cover 60 million 
Radio Sets in Homes 

9(r/t 

The fourteen volumes of Rider Manual, issued dur- 
ing the past sixteen years, are the only single 
source upon which radio servicemen can depend 
for authoritative servicing data on sixty million 
receiving sets now in American homes. These sets, 
all issued before 1942, are the ones most likely to 
develop faults. 

In this connection it is significant that Rider 
Manuals, covering American receivers sold be- 
tween 1920 and 1942, continue their unchallenged 
leadership in the field of radio servicing reference 
books. 

The reason for this is that they have consistently 
demonstrated their reliability, their accuracy, and 
their completeness - their value as timesavers 
when localizing troubles in faulty receivers. In 
them will be found such vital material as receiver 
schematics, voltage data, alignment data, resist- 
ance values, chassis layouts and wiring, and trim- 
mer connections. 

Volume XV, now in preparation, will represent 
the wealth of experience we have gained from six- 
teen years of specialized publishing for the radio 
servicing industry. It will be bigger, contain ex- 

JOHN F. RIDER PUBLISHER, INC. 
404 FOURTH AVENUE, NEW YORK 16, N. Y. 
Export Division: Rocke -International Corp., 13 East 40th Street, New York. Cable ARLAB 

panded servicing information that will save each 
individual service man hundreds of hours every 
year he uses it. This vital information will not be 
available from any other source. 

Check the list below. Order from your jobber 
today. 

NOW IN FOURTEEN VOLUMES 

Volumes XIV to VII each volume $15.00 
Volume VI 11.00 

Abridged Manuals I to V (1 volume) 17.50 
Record Changers and Recorders 9.00 

GET ON THE MAILING LIST 
First Post -War Issue 

Now in the Mails 
"SUCCESSFUL SERVICING" 

This monthly publication, dedicated to the financial 
and technical advancement of the radio and electronic 
maintenance man, is yours for the asking. Just 

MAIL COUPON 

JOHN F. RIDER PUBLISHER. INC. 
404 (a) Fourth Ave., New York 16. N. Y. 

Name 

Address 

City 

State 

RIDER RADIO !WOKS KEEP YOU IN TOUCH WITH SUCCESS 
This new Rider Book, soon 
to be announced, will be 
of lasting usefulness to 
every maintenance man, 
student, instructor or en- 
gineer interested in any 
phase of radio. 

The Cathode Ray Tube at Work 
Accepted authority on subject . . . 4.00 

I li 

Frequency Modulation 
Gives principles of FM radio . 

Servicing by Signal Tracing 
Basic Method of rodio servicing 

The Meter at Work 
An elementary text on meters . 

The Oscillator at Work 
How to use, test and repair . . 

Vacuum Tube Voltmeters 
Both theory and practice 

Automatic Frequency Control Systems 
$2.00 -also automatic tuning systems . . $1.75 

4.00 

2.00 

2.50 

2.50 

A -C Calculation Charts 
Two to five times as fast as slide rule . 7.50 

Hour -A- Day -with -Rider Series - 
On "Alternating Currents in Radio Receivers' 
On "Resonance & Alignment" 
On "Automatic Volume Control" 
On "D -C Voltage Distribution" . 1.25 each 

It.f.UIl1 NEWS 
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CALRAD 'hard -to- get" RADIO VALUES! 
SPECIAL 

Make any record 
player wireless with 
brand new 

TWO -TUBE 
PHONO 

OSCILLATORS 
Operates as far as 
100 feet from a ra- 
dio and can be used 

with Automatic Record Changers, Players or 
Microphone. 
Uses 1 -12SH7 and 1 -12H6 Tubes. 
Complete with tubes, $8.75 net. 
Supplied in kit form with "easy -to- follow" 
instructions for assembly. 
Complete with all parts, instruc- 
tions and tubes 

$A 95 
Net 

4 Prong 
Universal Vibrator 
Fits 80% of all 

$1 25 replacements. 
Individually ea. 
boxed 

CRYSTAL MIKE 
Crystal Mike with 100 

ft. Shielded $795 
ea. 

Mike Cable.. l 

AUTO ANTENNAS 
3 Section 
66" Long 
Brass Tubing 
Triple Chromium Plated 
2 Insulator Type Cowl Mounting with 
Lead Individually Boxed 

24 TO MASTER CARTON $31000 
LOTS OF 48 $5500 
Immediate Delivery, But Quantity Is 
Limited 

5 Tube Super AC -DC PARTS KIT 

Y 

"Co 1111ftworallr" 

í 

Kits Include: Stamped Chassis -Dynamic 
Speakers -Output Transformer -Volume Con- 
trol and Switch -2 Shielded I.F. Coils -An- 
tenna and Osc. Coils -Two -gang Super Vari- 
able-50 Octal Sockets -20x20 Mfd. 150 Volt 
Filter -5 Tubular Condensers -3 Mica Con - 

densers-6 Resistors -6 ft. AC Cord and Plug 
-Circuit Diagram. 
WHLASTHEY 095 LOTES OF $5000 

ea 

Signal Corps TELEGRAPH KEYS 

Genuine U.S. Signal Corps telegraph keys 
brought to you at prices below manufacturing 
costs I Made with switch to close contacts. 
polished durable enameled metal base mounted 
on a bakelite base; key lever is nickel-plated; 
contacts are brass -silver. Packed in new orig- 
inal boxes. 
LOT10 OF 60c... CARTOON OF 50g ea. 

V.M. AUTOMATIC RECORD CHANGER 

This Record Changer is a well made mechan- 

ism, will play either 10 in. or 12 in. records. 

The pickup uses a crystal cartridge. Size 14 

in. x 19 in. Packed 2 to a factory sealed car- 

ton. factory guaranteed. 

CARTO 
OF 2N 3510 Special $1 $95 ea. 

WEBSTER RECORD CHANGER 

Model 50 
Complete 

199.5 LOTS 
OF 3 

$19.00 

Built to last. Fast change cycle. Simple, fool 
proof operation. Feather light needle pres- 

sure. Longer life for records. Quiet running 
shock mounted motor. 

BUY NOW! LOWEST PRICES! STOCKS LIMITED! 
Fully Shielded Power Transformers 

50 Mill -6.3 Vo. @ 2 amp. C.T. -5 Vo. @ 2 amp. 
C.T. -650 Vo. C.T. $2.45 ea. Lots of 10 -12.25 ea. 

Push Pull 61.6 Shielded Output Transformer 
30 Watt Peak. to 2.4.6 -8.16.250 and 500 ohm line. 
$3.45 ea. Lots of 12, $3.25 ea. 

Push Pull Input Transformer. 10.000 ohm plate to 
push pull 61.6 -51.10 ea. Lots of 12 -01.00 ea. 

Midget Universal Output Transformer -push pull 
plate to 2- 4- 6- 8.10.16 ohm voice coil -95c ea. 
Lots of 10-85c ea. 

10 Watt Large Universal Output -$1.35 ea. 
Lots of 10 -$1.20 ea. 

Single Pentode Midget Output -for SOLE, 6V6, 6F6, 
etc. -55c ea. 

50 Mill Filter Choke 300 ohm -65c ea. Lots of 10 

-60e ea. 

75 Mill Filter Choke 250 ohm -95c ea. Lots of 10 

-85c. ea. 
100 Mill Filter Choke 250 Ohm $1.10 each 
Lots of 25 51.00 each 

Dynamic and P.M. Speakers 
4 -in. 450-Ohm Dynamic -Packed 30 to Carton - 

$1.75 ea. 
4 -in. 2500-Ohm Dynamic- Packed 30 to Canon - 

$1.75 ea. 
4 -in. P.M. Heavy Slug- Packed 30 to Carton - 

$1.70 ea. 
5 -in. P.M. Heavy Slug- Packed 30 to Carton - 

$1.75 ea. 
6.in. P.M. Heavy Slug- Packed 20 to Carton - 

92.25 ea. 

Tubular Electrolytic Condensers 
10 Mfd. 50 Volt -21e ea. 
25 Mfd. 50 Volt -24c ea. 
50 Mfd. 50 Volt -28c ea. 
100 Mfd. 50 Volt -35c ea. 
16 Mfd. 150 Volt -25c ea. 
20 Mfd. 150 Volt -29c ea. 
30 Mfd. 150 Volt -32c ea. 
50 Mid. 150 Volt -35c ea. 
20 x 20 Mid. 150 Volt -43e ea. 

30 x 20 Mfd. 150 Volt -47e ea. 
40 x 20 Mfd. 150 Volt -55c ea. 
50 x 30 Mfd. 150 Volt -65c ea. 
20 Mfd. -350 Volt I 

10 Mfd.-300 Volt i 39c ea. 
20 Mfd.- 25 Volt I 

Standard Brands, Tubular By -Pass Condensers 
.001- .062 -.003 - .005 -.006 -600 Volt $6.75 per 100 
.025- .01 -.02 -600 Volt 
.05.600 Volt 
.1.600 Volt 
.25 -600 Volt 

$7.75 per 100 
$8.50 per 100 
$9.50 per 100 

$15.00 per 100 
5 -600 Volt $19.00 per 100 

4 Mfd. 600 Vo. T.L.A. Oil Condenser. screw base, 
Upright aluminum can. Ph in. x 3% in.-List $4.50. 
replaces 8 mid. 600 Vo. electrolytic 95c each 

Finest Quality Midget Micas: 
.001 -.0001 .005 -.00005( $5.00 per 100 
.002 - .00025 .006 -.0005 1 540.00 per 1,000 

Astatic Low Pressure, curved arm, crystal pickup 
with Sapphire Stylus Permanent Needle, has car- 
tridge which replaces LP6- LP21 -LP23. 
$3.50 ea.; Lots of 10- $32.50. 
Standard Low Pressure Crystal Pickup. 
$2.25 ea.; Lots of 10- 020.00. 
Signal Corps Dual Headsets -8000 ohms high im- 
pedance. with 2 rubber ear cushions, cord and phone 

Ìoíá ó5 1 i dividually 
boxed, $12.50 list, net $2.25 ea., 

456 K.C. Antenna. Oscillator and R.F. Coils. 25c ea. 

456 K.C. I.F. Coils 'nput & Output, medium size 
can 59c each 

Weston Volt oh.. meter Model 663 -$49.50 with car- 
rying case & leads. 
Mallory í534C -6 prong, 6 Volt, Synchronous Vi- 
brator, Equivalent to Mallory #742......$1.75 each 

Lots of I0, $15.00 
Kit of 50 assorted Bakelite Knobs for 1/4-in. shaft, 
with set screws $2.50 per kit 
Kit of 50 assorted wood knobs for 1/4 in. shaft with 

set screw $3.50 per kit 
Midget Ceramic Trimmers -3 -30 mmf., $6.00 per 100 

Western Electric -0.200 Microammeter -3 in bake- 
lite case, $4.25 ea. 

Tinned Copper Shielding -Vu in., 1/4 in., s/e in. 
$1.50 per 100 ft. 

Rubber Sheathed "Mike" Cable, shielded. single 
Conductor. 

500 ft. for $25.00 
Moulded Loctal Sockets l'' /a -in. mtg with metal 
ring $7.00 per 100 

6 ft. A.C. Cords with plug $20.00 per 100 

Volume Controls, less Switch-11/8-in shaft 
250,000 ohm. 

1 Meg (( Lots of 100 
2 Meg S $30.00 39c each 

250 ft. Coil Underwriter Approved Zip Cord -$4.75 
per coil. 
Transmitting type variable Condensers. Dual Double 
Spaced 110 Mfd. per section $1.00 ea. 
Dual Double Spaced 170 Mfd. per section -0I.00 ea. 
Single Gang Dual Spaced 440 Mfd. -$1.00 ea. 
Single Bearing Midget Condenser 14 plate -100 Mfd. 

50e ea. 

Midget Open Circuit Jack -Lots of 10 -91.50 
Midget Closed Circuit Jack -Lots of 10 -$2.00 
Midget Double Circuit lack -Lots of 10 -$2.00 
Insulated Banana Tip Jacks. red or black. 

$8.50 per 100 

Insulated Banana Plugs, solderless, side screw con- 
nection, red or black $10.00 per 100 

Standard Baird Type Phone Plug 020.00 per 100 

Patch Cord 4 ft. with 2 P.L. 55 Plugs -49c ea. 

4 Tap Midget Loop Antenna, Size 
7%" x 5" 35c each 

500.000 Ohm Volume Control with Switch - 
2" Shaft 69c each 

I Meg Ohm Volume Control with Switch - 
2" Shaft 69c each 

10 Watt Wire Wound Resistors, your choice of sizes 
25 Ohnl to 25,000 Ohm 20e each 

$17.50 per 100 

Buffer Condensers (Famous Make) .005, .01. .02- 
1700 Volts 19c each 

Lots of 50, 15e each 

MAIL ORDERS FILLED: ;a =ntsdMon 
na mh Vermont Av nues. 

O. D References-Bank of America, 
Los Angeles, California 

CALIFORNIA RADIO ó& ELECTRONICS CO. 
Dept. No. N. 711 No. Vermont Ave., Los Angeles 27, California 
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For the PAon WhoTa Pride in His Wor 

Model 2432 
Signal Generator 

Psi 

E5C tl9'.OMC 

tit( ,.n. 

w, 
TCG 

75.21ENC . 2A -SO 

O TPU 

FM AND TELEVISION BAND COVERAGE ON STRONG HARMONICS 
STRONG FUNDAMENTALS TO 50 

Another member of the Triplett Square Line of 
matched units this signal generator embodies 
features normally found only in "custom priced" 
laboratory models. 

FREQUENCY COVERAGE -Continuous and overlapping 75 
KC to 50 MC. Six bands. All fundamentals. TURRET 
TYPE COIL ASSEMBLY- Six -position turret type coil switch- 
ing with complete shielding. Coil assembly rotates in- 
side a copper -plated steel shield. ATTENUATION -Indi- 
vidually shielded and adjustable, by fine and course 

I it 

controls, to zero for all practical purposes. STABILITY - 
Greatly increased by use of air trimmer capacitors, 
electron coupled oscillator circuit, and permeability 
adjusted coils. INTERNAL MODULATION -Approximately 
30% at 400 cycles. POWER SUPPLY - 115 Volts, 50 -60 
cycles A.C. Voltage regulated for increased oscillator 
stability. CASE -Heavy metal with tan and brown ham- 
mered enamel finish. 

There are many other features in this beautiful 
model of equal interest to the man who takes 
pride in his work. 

fit Triplett 
ELECTRICAL INSTRUMENT CO. BLUFFTON, OHIO 

RADIO NEWS 
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MANUFACTURER OF Capacitors 
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GOODBYE TO MAN-MADE. 
RADIO NOISESI' 

`SPRAGUE 
The famous wartime 3- terminal network noise filter development 

GET THIS NEW CATALOG! 

Contains complete details, dimen- 
sions, data, etc., on Sprague Capacitors 
and *Koolohm Resistors for every 
radio service, amateur and experi- 
mental need. 

*Trademarks Reg. U. S. Pat. Off. 

JOBBING 

20 

DISTRIBUTING 

Don't waste time trying to stop man -made radio noises with plug -in filters 
or by other old -style, inefficient methods. Instead, install Sprague FILTEROLS 
directly across the line or terminals of the offending device. Do the job in 
the same efficient manner that made these amazing Sprague 3- terminal net- 
works the outstanding filters for all types of war equipment! 

FILTEROL TYPES 1, 2 AND 3 

These light- weight, highly compact filters are rated 1, 10 and 35 amperes 
respectively at 115 volts A.C. They provide effective filtering throughout 
the entire broadcast band. Their basic circuit is a Sprague 3- terminal network 
of which the can is one terminal. Selection is based on current rating, the 
filter used having a rating higher than the continuous operating current of 
the device being filtered. Unexcelled for all small motors, flashing signs 
and similar radio noise producers. 

FILTEROL TYPE 4 
This unit incorporates a famous Sprague *HYPASS Capacitor and provides 
exceptionally high attenuation at frequencies above 5 mc. and is effective up 
to 150 mc. or more. It is designed for filtering small devices having continuous 
current ratings up to 20 amperes. 

Be the acknowledged interference expert in your locality! Get next to 
FILTEROLS today! 

SPRAGUE PRODUCTS COMPANY 
NORTH ADAMS, MASSACHUSETTS 

ORGANIZATION FOR PRODUCTS OF THE SPRAGUE ELECTRIC CO. 

RADIO NEWS 
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Grasp the NEW OPPORTUNITIES in 

RADIO 

MODERN ELECTRONIC 
LABORATORY FOR YOU 

TO USE AND KEEP 

The very essence of National Shop 
Method Home Training is EXPERI- 
ENCE. You get the actual experience 
by working with modern Radio and 
Electronic equipment -building circuits 
and instruments. You may build a fine, 
long distance MODERN SUPERHET- 
ERODYNE, signal generator, miniature 
radio transmitter. audio oscillator - 
many other full sized, actual, operating 
pieces of equipment and instruments - 
conduct cathode ray and hundreds of 
other experiments. This experimental 
laboratory- work advances with your 
training and you actually learn by do- 
ing. Send the coupon and get the full 
details of how such an offer can be 
made. 

Modern Radio -F M broadcast and reception - 
Television - Radar - Ind u stria I Electronics; 

power, control, communications - new equip- 

ment and methods demand new technical ability 

and experience. Keep up to date with the latest 

SHOP METHOD HOME TRAINING 
By a Great Established 

Get one of the thousands of NEW 
JOBS that demand new techniques 
and methods in modern radio. Get 
your share of the NEW BUSINESS 
that servicing the new sets and equip- 
ment demands. Experts agree that 
Radio Television and Electronics pre- 
sents the next great industrial boom! 

Radio is expanding farther and 
faster than ever with great improve- 
ments in reception. Radar Is already 
a 2- billion- dollar -a -Year business. No 
one knows yet how great the Televi- 
sion m a r k e t will be. Electronics 
touches almost every walk of life-in 
industry and in the home. 

TURN YOUR INTEREST IN RA- 
DIO INTO A CAREER THAT WILL 
ASSURE YOUR SUCCESS. Mail the 
coupon below for a list of the great 
opportunities in this field -today and 
in the near future. 

Get the Proper Training 
The good Jobs in Radio Electronics 

now go to the men who are equipped 
to handle them. It takes training 
and experience. National Schools. one 
of the oldest and best established 
technical trade schools in the country. 
makes It possible for you to get this 
training and experience right In your 
own home IN YOUR SI'.AItE TIME. 

National maintains one of the big- 
gest resident training shoes and Iah 

Learn right! 
Get the lot - 
est s h o r t 
cuts. trade secrets, 
straight in- 
formation. 

SEE WHAT NATIONAL TRAINING 
HAS DONE FOR THESE MEN! 

er-,, 10 rom G. H. National Shop M e t h o d 
Home Training wins good 
jobs, independence and se- 
curity quickly. Take the 
word of National men who 
have established records in 
their favorite Radio. Tele- 
vision, or other branches of 
Electronics: 

Joseph Grumich, 
Lake Hiawatha, 
New Jersey 
writes: "My lat- 
est offer w a s 
55.800.00 as 

Radio Photo Engineer but 
I'm doing well where 1 am 
now engaged. 1 am deeply 
indebted to National." 
Here's a state- 
ment from R. R 
Wright, Black- 
foot, Idaho: 
"Due to my 
training at Na- 
tional I was selected to in- 
struct in the laboratory 
work of Navy and Ma- 
rines." 

Ivey. Washing- 
ifift' ,, ton, D. C., comes 

this endorse 
ment: "I believe 
National offers 

the best course to be had 
Keep up the good 

work." 

Robert Adam- 
s e n , Kearney 
Nebraska. N a 
Donal graduate. 
has two radio 
jobs - makes 
double pay as a radio in 
structor and as engineer at 
Station KGFW. He writes: 
"I am proud of My Na- 
tional training and appre- 
ciate the cooperative spir- 
it." 

Read what hundreds 01 
other enthusiastic students 
have written about Na- 
tional Training. Send in 
your coupon today. 

Resident School 
oratories In the United States where 
instructors. scientists and engineers 
are working constantly to improve and 
advance training methods. SHOP 
METHOD HOME TRAINING is a 
logical extension M this practical 
system. 

A FREE lesson that shows you how 
practical and systematic -how sound. 
simple and easy this new training 
method is will be sent you without 
obligation. You may keep and use 
this lesson as you see tit. Fill out 
and mail the coupon below. 

Investigate this Proposition 
Where do you stand today in mod 

ern industrial progress? What does 
the future hold for you? You owe 
yourself this opportunity. It m a v 

never come again. With National 
training YOU GET AHEAD FAST - 
you may step into a good position. or 
start a business of your own. with 
little or no capital. even before you 
complete your National course. 

Fit yourself for a career of inde- 
pendence, good earnings, a lifetime of 
success and security in one of the 
fastest growing fields in the World. 
But make up your own mind. Get the 
information first hand. Put your 
name and address on the coupon and 
mail it t oday. 

Get this 
Bock FREE 

This big book, presents the 
tacts about the field of elec- 
uronieS and your opportunities 
in it together with full infor- 
mation about the advanced 
National Training. Read it 
and make up your own mind 
that National Training will 
equip you for a great future 
No salesman will call on you 
from National. The book is 
FREE with your sample les- 
son. Send the c o u p o n o- 
write. 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA 51.1905 AGomM J1iiµ 

National Schools, Dept. RN-g (Mail in envelope or paste 
9000 South Figueroa Street. Los Angeles 37, California on penny post cards 

Mail me FREE the two books ment inned in your ad Including a sample lesson of your course. 
r understand no salesman will call on me. 

NAME 

AD..RESS 

CITY 

AGE 

C Check here If veteran of World War II. 

LONE STATE 

August, 1946 
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enden 
TYPE "RD" 

WITH THE NEW TYPE "H" 

ARTICULATED 

This new Reproducer, combining the Type "H" Coaxial 
speaker with the new Jensen Type "D" Bass Reflex' cabinet, 
offers superior reproduction of your favorite program ma- 
terial and is unconditionally recommended for FM receivers, 
high quality phonograph reproduction, reviewing studios, 
monitoring, and home and public entertainment generally. 

The cabinet is beautifully styled and fashioned of satin 
finish striped walnut. The harmonizing grillé fabric is over- 
laid with a protecting pattern of flat, interlaced bronzed 
strips. 

The Type "H" Coaxial, with all Am /COS design, em- 
ploys a h -f horn and 1 -f (15 -inch) cone which are electrically 
and acoustically coordinated to achieve brilliant and natu- 
ral response throughout the entire useful frequency range. 
The frequency dividing network has variable control in the 
range above 4,000 cycles. Nominal input impedance to 
dividing network, 500 ohms; maximum power handling 
capacity 25 watts, in speech and music systems. 

Model RD -151 Reproducer complete, approximate list'price 
$180. 'Trade Mark Registered 

JENSEN MANUFACTURING COMPANY 
6617 S. LARAMIE AVE., CHICAGO 38, ILLINOIS 

In Canada- Copper Wire Products, Ltd., 11 King Street, West, Toronto 

JENSEN 
BASS REFLEX 
Acoustically- correct Bass 
Reflex Cabinet gives 
smoothly extended low 
register. Better than an "in- 
finite" baffle ... efficiently 
uses back radiation too. 

Ll 

[I/wcúrrátl 6-e , ge*e. 
ex/net ,/f/crmr,rz awe `l ¡flint, 

eír`,[c.11rLlrc 6vefffhn2P/J2tf 
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THE NC-2-4oD 
wig a#na1eis4 4aß catieharte 

Every feature the amateur needs is found in the superb NC -2- 

40D receiver. Special expanded coil ranges for the 10, 20, 40 

and 80 meter bands are included in addition to general coverage 

from 490 Kc. to 30 Mc. Each amateur band is spread over 80% 

of the dial range and the full vision dial shows your location in 

the band at a glance. Stability and sensitivity are outstanding. 

A wide range crystal filter gives optimum selectivity under all 

conditions. The series -valve noise limiter, the AVC, beat oscil- 

lator, tone control and S -meter are among the many auxiliary 

circuits that contribute toward the all- around excellence of the 

NC- 2 -40D. See it at your dealer's. 

NATIONAL COMPANY, INC., MALDEN, MASSACHU ETTS 
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Small "butterflies" in 
a convenient variety 
of capacities for VHF 
and UHF. 

New and improved mechanical 

detail; superb electrical design; precision 

Flexible couplings in two 
types-insulated and non - 
insulated. 

manufacturing -Three basic 

qualities of every 

Hammarlund product. 

"RMC," a rugged 
midget for mobile 
and other uses requiring 
great mechanical rigidity. 

Write for technical 

bulletins. 

OF 

ESTASUSHfD 010 

24 

THE HAMMARLUND MFG. CO., INC., 460 W. 34TH ST., NEW YORK 1, N.Y. 

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT 
I1.UII0 N E11 
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OPERATI(IV CROSSROADS 
A C4rrsRal. Laboratory Test 

. OLIVER DEAD 
Edttar, RADIO NEWS 

On-the-seen :`,°; port of the atom-bomb test tabled to 

Radio News .itorial offices. diireet front Rgrajalelèae 

EDITORS NOTE: 

Although the final results of the 
atom bomb test have not come 
through as we go to press, we can 
safely say that it was the greatest 
laboratory experiment the world has 
ever seen. It brought into operation 
the largest number of different types 
of radio and electronic equipment 
ever assembled for a single scien- 

tific test. 

THE world's fourth atomic bomb 
has been dropped on Bikini and the 

first phase of Operation Crossroads 
has been completed. 

When, at a few seconds past 9:30 
a.m. Bikini time on Monday, July 1st, 
the bombardier, Major Harold H. 
Wood, gave the signal "Bomb away," 
the climax to months of preparation 
had been reached. The atom bomb was 
dropping swiftly toward its target 
while we all awaited the conclusion to 
the experiment which was without 
parallel in the history of scientific in- 
vestigation. 

The whole plan began back in Jan- 
uary, 1944, when Vice Admiral Blandy 
as Chief of the Bureau of Ordnance 
conceived the idea that after the war 
our obsolete ships and captured enemy 
ships should be reserved for determin- 
ing the effectiveness of new weapons. 
This thinking was sustained by other 
high ranking officers and led to the 
decision to test the effects of the 
atomic bomb on ships which were des- 
tined for the graveyard. 

The main purposes of this $70,000,- 
000 experiment were to test the ef- 
fects of the A -Bomb against naval 
vessels in order to learn of possible 
required changes in ship design, tacti- 
cal formations at sea, anchoring dis- 
tance in port, number and location of 
future operating bases and repair 
yards and strategic disposition of ships. 

Secondary purposes included; test- 
ing the effects of atomic weapons 
against aircraft, both grounded and 
in flight, and a wide variety of mili- 

Atomic cloud spews skyward over Cross. 
roads target fleet in Bikini Atoll following 
bomb burst. Newsreel cameramen seen 
in foreground are shooting from bridge of 
Vice -Admiral W. H. P. Blandy s flagship. 
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Descending from the Air Transport Command C -54 that brought them from the main- 
land enroute to Bikini for the A -Bomb tests, these 20 correspondents posed at the 
Hickam Field ATC Terminal upon their arrival. Left to right: Commander M. O. 
Atkinson, USN; Alfred Klein, Air Aces Magazine; Charles H. McMurtry, Associated 
Press; Jack Rice, Associated Press; William L. Worden, Saturday Evening Post: 
Robert Bennyhoff, United Press; George C. Johnson, Air Age Magazine; Lynn C. 
Thomas, Western Flying Magazine; James C. Chestnut, San Francisco Call- Bulletin; 
Paul Feltus. Western Newspaper Union: Ed. Lee Thomas, United Press; W. W. 
Chaplin, NBC; Tom H. Beck, American Magazine; George Durno, International 
News Service; Russel MacFarland, San Francisco Argonaut. On the loading plat- 
form (top to bottom) Scholer Bangs. Aviation Magazine; Edward Rosenthal, Readers 
Scope Magazine; George Moorad, CBS: Bernard P. Young, Negro Newspaper Press 

Association; Oliver Read, Editor of Radio News. 

tary weapons and equipment to learn 
the necessity for redesign and changes 
in dispersal to minimize the effect; 
studying the effects of atomic fission 
on living organisms so protection 
might be devised and early diagnosis 
and treatment provided in either war 
or peace; determining the relative 
value of A -Bomb attacks against naval 
vessels as compared with other types 
of targets and obtaining further infor- 
mation of general scientific value on 

phenomena which accompany atomic 
explosions. 

As far as I was concerned the A- 
Bomb test started officially when I left 
the States on June 15th bound for 
Hickam Field aboard the Air Trans- 
port Command's C -54. 

Kwajalein seemed unreal to me in 
many ways. The brilliance of the 
tropical sun beating down on the white 
sandy coral makes a glare beyond that 
of any beach sun I have ever encoun- 

The Crossroads Press Club welcomes its first guests. Commander 
W. H. Grieve, USNR, welcomes Reva Hurwitz, American Red Cross 
Public Relations representative and Major Robert DuBose. This 
club served as headquarters for the press, including your editor. 
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tered in the U.S.A. The island has been 
a beehive of activity for many months, 
but to me it was a superb example of 
unparalleled teamwork. 

There was a tenseness which was 
all- prevailing as the planes roared and 
circled overhead and practiced their 
maneuvers in the surrounding waters 
in preparation for the great day. Tim- 
ing, down to the last flick of an eye- 
lash, was the most important problem 
to these "fly -boys." 

I was imbued with a great feeling 
of awe and admiration as I watched 
the completeness of integration among 
the cooperating service units and the 
extreme care evidenced, as an exam- 
ple, by the take -off safety devices for 
the plane which carried the bomb. All 
along the runway were set up spray- 
ing nozzles so that if the one chance 
in a million had occurred on the take- 
off, and a mechanical failure had re- 
sulted in a crash and fire, the fire 
would have been put out in a hurry. 

Twenty -four hours before the bomb 
ladened plane, Dave's Dream, took off 
for Bikini we left Kwajalein to board 
our assigned ships. I was stationed 
aboard the Navy aircraft carrier, 
Shangri -La, from which vantage point 
I watched the take -off of the Navy's 
drone planes as well as the detonation 
of the A -Bomb. 

The explosion was awe- inspiring as 
the cloud bank rose thousands of feet 
into the air. From the Shangri -La we 
were unable to hear the explosion, but 
the sight was well worth the trip. 

Whether the first bomb of Opera- 
tion Crossroads will answer any or all 
of the questions asked by the Military 
will have to await a more thorough 
study of the recorded data and a closer 
inspection of damage sustained by 
capital ships and by miscellaneous 
military equipment. 

That much of this data will be avail- 
able for leisurely study is due entirely 
to the over 10,000 pieces of ingenious 
electronic equipment which recorded 
literally thousands of different facts 

Commodore Ben H. Wyatt, USN (left) Atoll Commander. Kwajalein; 
discusses the Crossroads project with Lt. Gen. H. C. Wedemeyer 
U.S.A., Commander of U.S. Forces in China at the Press Club. The 
table -top chart was used by newsmen to get their bearings. 

RADIO NEWS 
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To assure ideal conditions for Able -Day, weather balloons were 
sent aloft daily. Forecasts were made 24 hours in advance. 

View of tail assemblies of B -29 planes used in Atom -Bomb test. 
Planes in foreground were used for photographing the test, while 
plane in background (B) is "Dave's Dream," the bomb carrying craft. 

for detailed scientific analysis. 
It should be noted that instruments 

were located in a wide variety of 
places. All of the ships were consid- 
ered as instruments in themselves or 
as instrument carriers. There were 
instruments on four of the islands of 
the Atoll. In addition, three of the 
islands were equipped with photo- 
graphic towers. Various other elec- 
tronic equipment and seismographical 
instruments were also located on the 
islands. 

A considerable number of the one - 
hundred -forty planes which were in 
the air during the test carried instru- 
ments. Additional recording devices 

were located in the water and on the 
bottom of the lagoon. 

Many of these instruments sent their 
signals out by radio and the Geiger 
counters used in various locations re- 
corded radioactivity, the intensity of 
radiation and the way in which it died 
down. The information was furnished 
instantaneously to all ships as a pro- 
tective measure for those groups 
which entered the area after the ex- 
plosion. 

Of particular interest to the read- 
ers of RADIO NEWS should be the per- 
formance that television turned in at 
Bikini. As most of you know televi- 
sion pick -up cameras were housed in 

Air view of the Navy area taken at Kwajalein, prior to the dropping of the first 
A -Bomb of Operation Crossroads, shows scope of preparation necessary for the test. 
The neat and orderly appearance of the island today is a far cry from the condi 
tions which existed when the Marines made their landing at Kwajalein early in 1944 
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specially -built towers on Bikini Atoll. 
From this vantage point, these unat- 
tended cameras had an unobstructed 
view of the target fleet in the lagoon. 
The entire action was viewed by many 
of us on television screens located 
aboard the various observation ships. 
This gave us a "ringside" seat for the 
show although our actual distance 
from the target precluded our seeing 
the details which were so clearly 
shown on the screen. 

In addition, the radio -controlled 
drone planes were equipped with tele- 
vision transmitters which enabled the 
"mother" ships to receive data about 
the inside of the atom cloud on the 
screens of their receivers. 

Undoubtedly many of you had "eye- 
witness" reports of the test via radio, 
brought to you by a commentator 
viewing the action from below decks 
through the medium of television. 

Another triumph scored by electron- 
ics and radio on Able -Day was the per- 
formance of the radio -controlled drone 
planes which flew through the atom 
cloud to bring in samples of the vapor, 
temperature reports, and other needed 
data. Before the test, no one here was 
willing to venture a prediction as to 
whether the radio -controlled planes 
would come through the field of high 
radio- activity. Only one of the four 
drone planes was lost and this not 
through the action of the bomb. The 
three planes which remained after the 
fourth crashed flew through the cloud, 
collected the required data and were 
landed safely. 

Most of the equipment on these ra- 
dio- controlled planes was electroni- 
cally operated. And electronics came 
through with flying colors. Much of 
the electronic equipment used was 
war- developed and would be familiar 
to the readers of RADIO NEWS. The 
automatic pilots, radar equipment, 
temperature recording devices, radio 
equipment, and television receivers 
and transmitters have played a major 
part in the operation. Next month I 
will tell you of the role played by radio 
communications when I bring you a 
further report of my trip to Operation 
Crossroads. 
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By 

HENRY J. SEITZ 

A discussion of the various types of 

microphones, their principles of oper- 

ation and the conditions under which 

they gire the best performance. 

IF WE could but transport our- 
selves back some thirty -odd years 
ago into an archaic version of a 

modern broadcasting studio, we would 
undoubtedly be eager witnesses to 
strange and unfamiliar circumstances. 
Aside from the antiquated equipment 
strewn haphazardly about, further in- 
vestigation on our part leads us to ob- 
serve some form of radio frequency 

Fig. 1. Frequency attenuation curves 
of carbon type microphone due to an- 
gular displacement of sound source. 
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generator. This would of course be 
coupled inductively to the antenna; be 
it half wave, quarter or full wave, it 
didn't matter very much in those good 
old days of radio broadcasting. 

Connected in series with the afore- 
mentioned antenna is a rather crude 
type of carbon microphone, whose 
granules are enclosed in a cartridge 
which is then slipped into a special 
holder or form. In order to concen- 
trate the sound waves a fiber mega- 
phone was often connected to the mi- 
crophone proper. Modulation of a 
somewhat strange and questionable 
nature was somehow accomplished by 
the performer bellowing into the 
above contraption. 

Let us not be startled if every now 
and then the engineer motions the 
apoplectic performer into silence and 
reaches over to give the "mike" a few 
sharp raps with a screwdriver or 
pliers. Banging or even shaking the 
microphone was but one of the neces- 
sary evils of early AM transmission in 
order to keep the carbon granules 
from packing or sticking together. 

Carbon microphones are today ex- 
tensively used in circumstances which 
demand 'practicality rather than high 
fidelity transmission. This would in- 
clude police, amateur and aviation use 
and other radiotelephone applications 
where the spoken word is the prime 
requisite. 

Battery operated, these microphones 

Wide angle cardioid 
crystal microphone. 

Bidirectional ve- 
locity microphone. 

work on the principle of a varying 
electrical resistance between the car- 
bon granules, when sound waves such 
as voice or music are impressed upon 
the diaphragm. Its frequency response 
is unaffected except as the resonant 
frequency of the diaphragm is ap- 
proached. Considerable attenuation is 
the result of exceeding this factor. 
Stretching the diaphragm to a some- 
what higher resonant point however, 
will easily overcome losses due to dia- 
phragm inertia. 

The sensitivity of a single button 
type carbon microphone is greater 
than that of the double button variety. 
As regards tonal quality, the latter 
type supersedes the former and has 
even been favorably compared to the 
condenser microphone which we will 
discuss later. 

Sound waves approaching the car- 
bon microphone and perpendicular to 
it have a markedly directional effect. 
If, however, this same source of sound 
is rotated horizontally about the front 
plane of the microphone, there exists 
a decided degree of attenuation inso- 
far as the higher audio frequencies are 
concerned (Fig. 1). 

Most broadcast engineers are famil- 
iar with the fact, that when a d.c. po- 
tential is applied between a thin metal 
diaphragm and a somewhat thicker 
stationary metal plate, both being 
separated by an air dielectric of .001 
inches, a somewhat rudimentary de- 
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vice for converting acoustic energy 
into weak alternating current has 
been effected. 

Sound pressure upon the diaphragm 
of the above condenser microphone ob- 
viously causes its capacity to change 
and vary in accordance with the char- 
acteristics of the impressed wave. 
This varying charge and discharge 
current is caused to flow through a 
coupling resistor which in turn de- 
velops a rather weak voltage across its 
terminals. Further amplification of 
this voltage is accomplished by the use 
of non -microphone vacuum tubes. 

Condenser microphones unlike the 
previous carbon type have a low out- 
put level but this comparative disad- 
vantage is overcome to some extent by 
its absence of background noise. 

Since the microphone in question is 
also categorized as a pressure oper- 
ated device, its high frequency re- 
sponse will therefore be affected. 

Under these conditions the micro- 
phone's output is proportional to the 
pressure of sound over the medium 
and low frequency range. However, 
with correspondingly higher frequen- 
cies the results are somewhat differ- 
ent, as increased pressure caused by 
these sound waves striking and re- 
bounding off the diaphragm gives rise 
to pressure doubling. 

Although higher voltages have been 
used with some success, it has been 
found that polarizing potentials of be- 
tween 150 and 300 volts applied 
through a suitable resistance will usu- 
ally suffice. Due to the high imped- 
ance of this device which makes it ex- 
tremely sensitive to stray field pick -up, 
its amplifier is usually mounted in the 
same case or housing along with the 
microphone itself. 

This latter aspect, from the view- 
point of the studio engineer, consti- 
tutes a grave danger as preamplifier 
noises and failures are often encoun- 
tered while "on the air." By means 
of patch -cords it then becomes neces- 
sary to "lift" the microphone from its 
original preamp and repatch it into a 
spare which is usually available for 
emergency use. These actions must of 
course be accomplished quickly - 
which is one of the reasons why every 
important piece of equipment is made 
easily accessible to the engineer at the 
studio control board. 

Some rather interesting results 
were achieved some years ago when a 
condenser microphone was used in 
conjunction with a parabolic reflector. 
Solo, as well as group instruments re- 
sponded so well to the directivity of 
this device that additional means of 
orchestral re- enforcement were em- 
ployed aside from the general cover- 
age. 

Various kinds of crystals, by virtue 
of their piezoelectric properties, have 
contributed much to the progress of 
radio and electronics. It is no small 
wonder, therefore, that small precision 
ground crystals appear as miniature 
a.c. generators in the crystal type mi- 
crophone. 

Unit sound cells, as they are some- 
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times called, usually consist of two 
squares of Rochelle salt, precision ma- 
chined and cemented together. When 
subjected to sound waves a strain or 
stress develops across the crystal's 
axis. This active combination of stress 
and strain in turn causes a voltage to 
be generated. A sound cell of this 
type is practically non -directional in 
its response and is said to be capable 
of an output of approximately -80 db. 

In calibrating microphones the pres- 
sure against its moving element is 
sometimes expressed in dynes per 
square centimeter. From an open cir- 
cuit point of view therefore, a micro- 
phone of -60 db. sensitivity should de- 
velop .001 volt, provided the pressure 
against its active element is equal to 
one dyne per square centimeter. 

A decided advantage which the crys- 
tal microphone has over the other 
types previously mentioned is the fact 
that it does not require the use of an 
energizing potential or battery. In 
addition the frequency response is said 
to be quite uniform, with certain mod- 
els extending their range up to and in- 
cluding 15,000 c.p.s. 

Due to the high impedance of the 
crystal, the microphone's output may 
be fed directly into the grid of an am- 
plifier tube -which when economical 
considerations are entertained is of 
decided advantage. Grid resistor val- 
ues of about 3 to 5 megohms are gen- 
erally acceptable. 

Diaphragm type crystal micro- 
phones, similar to those used in hear- 
ing aid devices, consist of a crystal 
element mounted at three points 
within an air tight housing. A small 
actuating pin attached to the dia- 
phragm connects to the crystal's un- 
mounted end. The combination of 
crystal and diaphragm gives a much 

A unidirectional crystal microphone which 
features wide angle front pickup but is 
dead in the rear. A special principle of 

unidirectivity provides attenuation of back- 
ground noises and studio reverberation. 

larger output than a single unit cell. 
The grille type or crystal pile as it 

is sometimes called, consists of a 
group of either series or series paral- 
lel connected crystals. Sometimes as 
many as twenty crystal elements ap- 
pear in a microphone of this construc- 
tion. Specifications list a substantially 
flat response within 3 db. up to and 
including 15,000 c.p.s. for sounds corn- 
ing from any horizontal direction. 

A crystal microphone like a crystal 
pickup is equal to a capacitance with 
small internal resistance. Its capaci- 
tance however may be considered as 
a coupling between the voltage source 
and the load. Reducing the load re- 

(Continued on page 72) 

Fig. 2. Studio set -up for dramatic show featuring sound effects. (A) Cast and 
announcer's microphone, (B) sound effects turntable and microphone, (C) booth 
microphone (shielded against reverberation), and (D) orchestra microphone. 
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ITH LIGHT 
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R1 A. L. LOEWE 
Lamp Dept., General Electric Co. 

Merchandising experts agree that seeing is the biggest thing 
in selling and that lighting is the biggest thing in seeing. 

NEW days call for new ways of 
doing business. Few radio and 
appliance dealers gain comfort 

from the knowledge that retailers in 
many other lines also face uncertain- 
ties, manufacturing delays and short- 
ages of merchandise. Then, as though 
these problems weren't enough, there 
is a whole list of merchandising inno- 
vations that dealers must evaluate, re- 
jecting some and adopting others, if 

they are to meet the sterner competi- 
tion ahead. 

The new merchandising period just 
beginning will test the soundness of 
every dealer's advertising, promotion 
and sales methods. Every war -born 
idea and device that can be used prof- 
itably must be put to work. Newly 
developed or improved means of sell- 
ing must be employed by the dealer 
who hopes to take full advantage of 

Along with changes and improvements in lamps and luminaires have come advances 
in lighting standards and new techniques for employing recently developed light 
sources. Here modern lighting becomes not only a display aid but an active sales force. 
Note how drop ceiling reflectors have been used behind the fluorescent fixtures to di- 
rect light down to the sales floor thus avoiding wasteful dissipation on old ceiling. 
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the kind of market for radios that has 
never existed before, that may never 
come again. 

If the dealer starts with the idea 
that seeing is the biggest thing in sell- 
ing, he logically progresses to the con- 
clusion that lighting is the biggest 
thing in seeing. Whatever moderniza- 
tion he may plan, whatever new equip- 
ment he may add, let him give a 
thought to, as well as a long look at, 
his lighting. Any improvement he may 
make may fall short of its goal unless 
it can be easily seen and used. For 
easy appraisal of merchandise and 
easy use of equipment, modern light- 
ing is necessary. 

In one important respect, the 1946 
customer is no different from his 1941 
brother. He not only wants to see, but 
he wants to see easily and quickly all 
the salient points of the merchandise 
that he is buying. There will be basic 
differences in the merchandise to be 
sold; design, color and value in the 
new appliances and radios will make 
a strong appeal to the customer's sense 
of sight. No alert salesman needs to 
be told that he can present the sound- 
est possible sales arguments, yet it is 
"no sale" unless the customer approves 
the appearance of the merchandise. 
A customer must like a radio before 
he buys it, and liking is an emotional 
factor in which appearance plays a 
major part. 

The competitive race between prod - 
ducts will not, of course, be fought 
out as a beauty or design contest. 
But, new features, new appearance, 
improved functional value must be 
clearly seen to be clearly explained to 
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the customer. The dealer and sales- 
man will be severely handicapped un- 
less adequate light for customer ap- 
praisal reinforces every sales effort. 

A large majority of retail merchants 
realize that they need more effective, 
more modern lighting. A wartime 
General Electric survey of almost 3000 
lamp, lighting equipment and electri- 
cal dealers revealed some significant 
figures. More than 73% of the store 
managers and owners interviewed 
planned to install fluorescent lighting 
when equipment became available. 
Some 79% of those surveyed intended 
to improve their interior lighting, and 
84% of these wanted to install fluores- 
cent. 

This new lighting tool, because of 
its flexibility, efficiency and beauty, 
has become the spearhead of commer- 
cial lighting progress. Because of 
restrictions and reconversion, many 
retailers have not yet had the opportu- 
nity to relight their stores. However, 
the majority of merchants think of 
fluorescent as synonomous with mod- 
ern lighting, and in every line of busi- 
ness they are planning to use this new 
light source in their relighting pro- 
gram. 

The dealer can judge his need for 
relighting by surveying his store at a 
distance by night. If the front fails 
to stand out among the other business 
places in the block, regular customers 
are being needlessly handicapped, and 
an unnecessary barrier has been put 
in the path of new customers. Ade- 
quate sign, front and window lighting 
should be given first consideration. 

As every modern merchandiser 
knows, sign, front and windows must 
compete at night with the brilliance 
of street lighting and the brightness 
of adjacent illumination. It is well to 
remember that front lighting creates 
a first and vital impression in the 
minds of every passerby. 

1'ew retailers in any line would 
question the need for effective window 
lighting, but many who admit its im- 
portance fail to capitalize fully on the 
potentialities of the modern tools that 
can give display space maximum at- 
traction. The proper combination of 
light sources, color and background 
can add impelling force to an invita- 
tion to stop, look and enter. More 
tasteful and emphatic use of exterior 
lighting can attract customers from 
distances far beyond the reach of dim- 
ly lighted stores. 

While the exterior lighting is impor- 
tant for purposes of attraction and 
identification, interior lighting is vital 
to sales, service and atmosphere. As 
a customer enters any business place, 
he gains an immediate impression of 
atmosphere. He does not always at- 
tempt to analyze it, he is not often 
conscious of it, yet his attitude toward 
store, personnel and merchandise is 
definitely affected by atmosphere even 
before he looks at displays or speaks 
to a salesman. Dealers who want to 
cash in on the sales force of planned 
atmosphere might well take a lesson 
from the theater. Theater men have 
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long known that the response to light- 
ing is an immediate one, an emotional 
as well as a visual effect. 

The flexibility of the new fluores- 
cent lamps enables them to serve in 
many different kinds of installations 
that provide functional lighting and at 
the same time serve definite decora- 
tive ends. Long lines or panels of 
light, created by recessed or flush - 
mounted fluorescent luminaires, inter- 
spersed with dramatic filament spot 
and floodlights can revitalize shelf, 
counter and island display, and con- 
tribute to variety in illumination that 
adds to pleasing atmosphere. 

Displays of refrigerators, stoves or 
radio cabinets can be illuminated by 
novel overhead installations, such as 
artificial skylights or. ceiling lumi- 
naires in geometric pattern. These 
provide widely diffused fluorescent 
lighting for both atmosphere and sales 
emphasis. In the larger interiors, long 
lines of light can be used to direct 
customers from one department or one 
display to another. 

After the radio and appliance dealer 
has surveyed his store front and win- 
dows, he might profitably survey his 
interior, step by step, in an effort to 
see each department, each case, each 
individual display as the hurried cus- 
tomer will see, or fail to see it. Each 
display, each item arranged to stimu- 
late impulse buying should be tested 
from the standpoint of eye -appeal. 

On irons, toasters, portable radios 
and other similar smaller items, sup- 
plementary lighting will help to define 
the quality, size, finish and new serv- 
ice features that the manufacturer has 
designed to catch customer attention. 
When planned supplementary lighting 
makes easy identification and instant 
appraisal possible, additional sales 
must follow. Impulse buying accounts 
for as much as 50 per -cent of the sales 
in food, drug and department stores. 

Because of their flexibility, the new 
fluorescent lamps are adapted to many 
different types of installation. In this 
radio and electrical repair shop, lu- 
minaires of modern design serve both 
decorative and functional purposes. 

In the radio -appliance store, it is also 
recognized as a factor of major impor- 
tance. Impulse items, such as auxil- 
iary electrical equipment and radio 
accessories, should be arranged not 
only within easy reach but also within 
easy sight of the prospective customer 
with lighting positioned to catch and 
hold customer attention. 

Along with changes and improve- 
ments in lamps and lighting equip- 
ment have come advances in lighting 
standards and new techniques for us- 
ing recently developed light sources. 
New days have created new ways to 
solve lighting problems. Modern light- 
ing has become not only a passive 
sales aid but an active sales force. 

Among the new lighting applica- 
tions are novel three -dimensional ef- 
fects, as well as silhouette delineation 
in recessed case or niche display. 

(Continued on page 88) 

On entering any retail place of business such as this modem radio display room. 
customers receive an immediate impression of "atmosphere." Dealers may cash in 
on the sales force of planned atmosphere by installing modern lighting equipment. 
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 TRANSMITTER- RECEIVER 

By CORINNE M. SULLIVAN 
Editorial Staff, Radio News 

Part 1. This transmitter -receiver, operating on a frequency band of 144 -148 nnc., 
was built by a novice. In constructing this unit, the author obtained sound, 
practical experience in preparation for her amateur license examination. 

IT'S practically impossible to work 
with the staff of RADIO NEWS, 
hearing such phrases as; "square 

wave analyzer," "grid bias," "ten 
meter band," and "terrific QRM," with- 
out taking an inquisitive interest in 
the story behind the stories that make 
RADIO NEWS. 

But since I had never soldered 

broken toy soldiers or wired a Rube 
Goldberg arrangement with an alarm 
clock attachment (seemingly prereq- 
uisites to radio), I approached the 
"ham" game with some misgivings. 
Another thing that put a damp wave 
over the picture for awhile was the 
fact that "hams" talk in terms of 
kilowatt transmitters, rotary beams, 

Close -up view of the superregenerative receiver section of this unit. 

32 

three hundred dollar receivers, etc., 
which leaves the impression that the 
"ham" hobby is for leisure time mil- 
lionaires or people that don't care if 
they eat or not. 

We have pictures on file of ham 
shacks featuring four or five separate 
rigs with rhombic antennas, a com- 
bination that would be very imprac- 
tical in a city apartment, and the talk 
of thousands of volts plate supply 
would make you wonder if it's even 
a safe thing to consider. 

These are the problems that might 
tend to discourage any prospective 
"ham" and these are the problems that 
were solved or eliminated by Ray 
Frank, Amateur Radio Editor when 
he presented the SR -123 (SR meaning 
send and receive; 123 stands for as 
easy as 1, 2, 3 to build and operate), 
for the beginning "ham." It appeared 
as a very workable schematic dia- 
gram and it was up to this beginning 
ham to make it, and make it work. 

After listening in on standard "ham" 
frequencies, it was decided that the 
traffic and interference were too 
heavy for a beginner to try to operate 
in these bands. This unit then, had 
to reach the high frequencies which, 
although they limit the beginner to 
local transmissions on the 144 -148 mc. 
band, are ideal for a starting point. 
Since what was needed was an inex- 
pensive unit, equipped for code and 
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phone transmissions and with provi- 
sion made for headphones, this trans- 
mitter- receiver filled all the require- 
ments. 

A couple of hours of practice with a 
soldering iron and an electric drill on 
old scraps of wire and pieces of metal 
were the introductory lessons to ac- 
tually building the set, which satis- 
factorily filled in any previous lack of 
experience in the workshop. The en- 
tire unit should fit nicely on the corner 
of the desk at home and the antenna 
is easily put up on an apartment house 
roof. The highest voltage is 300 volts, 
well enclosed in the cabinet so your 
possibilities of acting as a shock ab- 
sorber when operating this unit are 
reduced to a minimum. The cost, 
down to the last penny spent for sales 
tax, is $27.98. 

The best way to discover the work- 
ings of radio is to build a set and work 
with a ham to help you iron out the 
wrinkles and explain the operations. 
It's a "learning by doing" sort of pro- 
cedure that serves a dual purpose 
since it will better equip you for the 
FCC examination and when you have 
your ticket, you'll be all set to go on 
the air. 

The schematic diagrams, construc- 
tion data, and the "reason why" were 
all presented to me as we have them 
outlined for you, in step by step pro- 
cedure. Here is the first half of the 
story: 

A transmitter and receiver both use 
several circuits which are similar. 
Each requires a power supply, audio 
section or modulator, and a common 
antenna system is preferable for con- 
venience and maximum performance. 
Why not use the same components for 
both the transmitter and receiver 
wherever possible and save on both 
cost and size ? A switching arrange- 
ment could be worked out which will 
permit the use of the audio section of 
the receiver as a modulator for the 
transmitter. The power requirements 
of both units being approximately the 
same, it is possible to use the same 
power supply for both. 

For a beginner it is essential that 
the entire unit be as simple as pos- 
sible. Conventional receivers for the 
high frequencies become rather in- 
volved with a multiplicity of tubes and 
complicated circuits. The simple su- 
perregenerative has acquired a rather 
bad name in the past due to the radia- 
tion from poorly designed units which 
caused interference over large areas. 
With proper design, it is possible to 
build a receiver of this type that will 
operate on very low voltage, using 
very loose antenna coupling, and in 
this way reduce radiation to a min- 
imum. 

A transmitter of simple design is a 
much more difficult problem. If max- 
imum stability is desired, it is neces- 
sary to resort to one in which the fre- 
quency controlling stage is separate 
from the modulated stage. However, 
by the use of a high "C," high "Q" cir- 
cuit, and the use of tubes with low in- 
terlectrode capacities, a modulated 
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R2-10 meg., 1/4 w. res. 
R4- 250,000 ohm, 1 w. res. 
R5- 50,000 ohm, wire -wound pot. 
R0- 50,000 ohm, 1/2 w. res. R- 500,000 ohm pot. 
R9 -2000 ohm, 1/2 w. res. 
R,9- 500,000 ohm, 1/2 w. res. 
R - 100,000 ohm, 1/2 w. res. 
R, -25,000 ohm, 1/2 w. res. 
R,, -500 ohm, 10 w. adjustable wire -wound 

res. 
C4 -6 µµtd. trimmer (See text) 
C5-50 µpfd. ceramic cond. 
Ca-300 Add. mica cond. 

T3 

SPEAKER 

C7-.005 old. mica cond. 
Cs -.001 pfd. mica cond. 
C11 -.25 µfd., 400 v. paper cond. 
C15, C19-10 µfd., 25 v. elec. cond. 
C,4 -.03 old., 400 v. paper cond. 
C15-10 pfd., 450 r. elec. cond. 
Ls, L, -See text 
T2- Transceirer trans., mic. and single plate 

to grid 
T:,- Universal output p.p. plate -to-voice coil 
RFC, -See text 
RFC, -80 mh., r.f. choke 
Js -2 pole, circuit opening jack 

Fig. 1. Wiring diagram shows circuit and components used for the receiver. As 

can be seen in the complete circuit diagram, Fig. 3, some of the components 

serve dual purpose in that they function both for the receiver and transmitter. 

oscillator of satisfactory performance 
may be constructed. It is essential 
that the modulation percentage be 
held to a reasonable value, to prevent 

undesirable frequency modulation. 
The design finally decided upon was 

one in which the power supply and 
audio section were common to both 

Top view of completed instrument. The heart of the receiver is shown in the upper 

left hand corner, while the transmitter is placed in the lower right hand cornet. 
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Fig. 2. Front panel showing proper layout for mounting speaker and operating controls. 

the transmitter and receiver, with the 
audio section doing duty as a mod- 
ulator in the transmit position. By 
the use of a multiple pole switch, it 
was possible to combine all the switch- 
ing operations in one switch. It is 
rather confusing to attempt to follow 
the complete diagram as shown in Fig. 

3 but a simple diagram of the re- 
receiver and audio portion alone are 
shown in Fig. 1. 

Essentially, the entire unit consists 
of a 9002 superregenerative detector, 
which feeds into an audio section con- 
sisting of a 6J5 voltage amplifier, fol- 
lowed by a 6V6GT output stage. 

Power is supplied by the transformer 
T,, a 5W4 rectifier, and the brute force 
filter consisting of CH,, R:,, Co, and C,,. 
The regeneration is controlled by Ra 
while R, in the grid circuit of the 6J5 
controls the volume. Provision is 
made for either headphone or speaker 
operation. The phone jack, J is so 
wired that the speaker is disconnected 
when the headphones are plugged in. 

The transmitter is a one tube job 
consisting of a 6C4 in a Colpitts oscil- 
lator and will be described in next 
month's article. Construction and ad- 
justment are simple and will cause no 
difficulty. 

It was essential that the entire unit 
present a pleasing appearance and be 
as small as practical, as well as low 
in cost. With this in view, a standard 
7" x 12" x 7%" cabinet was selected. 
Use of such a small size case required 
considerable planning to include all 
the components in such a restricted 
space. 

The chassis used was a standard 
cadmium plated .:,it that measured 
7" x 11" x 2" deep. The front panel 
layout is shown in Fig. 2, while the 
chassis layout will be shown in Part 2. 
The holes were so located in the front 
panel to allow the controls to be 

(Continued on pige 138) 
Fig. 3. Complete schematic diagram of the transmitter and receiver. A simplified diagram of the receiver portion is shown in Fig. 1. 
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Ce --300 ppjd. mica cond. 
Cr --.005 pjd. mica cond. 
C9 -.001 pfd. mica cond. 
Ca, C10-8 Aid., 450 r. elec. cond. 
C14-.25 old., 400 r. paper cond. 
Cr2 -.1 pjd., 400 v. paper cond. 
Ciao C58-10 pfd., 25 v. elec. cond. 
C1 -.03 ad., 400 v. paper cond. 
C,s -10 pjd., 450 v. elec. cond. 

' 
L., La, L4-See text 

4-350 -0.350 v. a.c. @ 70 ma., 5.0 r. @ 3.0 
a., 6.3 v. @ 2.5 a. T.- Transceiver transformer, mic and single 

plate -to -grid 
T3- Universal output p.p. plate -to -voice coil S,- S.p.s.t. on R9 
S5-2 wafers, each 4 p.d.t. 
S9- S.p.d.t. toggle 
14- Single circuit jack 12- Circuit closing jack 
19-2 pole, circuit opening jack 
Speaker -4" P.M. 
RFCI, RFC.. -15T *22 d.c.c. close wound on 

I /4" bakelite rod 
RFC3 -See text 
RFC4 -80 mh. r.j. choke 
CHI -12 hr. @ 80 ma. filter choke 
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Elea Power 

VOICE 

TßANSMITTER 
By ALV-IN It. KAUFMAN 

Electronic Engineer 

Front panel view of completed instrument. 
Note that meter has a 5 ma. movement. This 
is used when a 45 -90 volt "B" supply is avail- 
able. If a 22'2 volt supply is used then the 
meter should be a 0 -1 milliammeter movement. 

Novel, easy -to- construct, single tube transmitter for handie 
talkie, and amateur use, or in light plane aircraft service. 

THE ultimate in flea power, light- 
weight port able transmitters 
may be represented in the design 

of the transmitter discussed in this 
article. 

Regardless of the design, to be small 
and compact requires the use of one 
tube in either the GT series, loktal, or 
the newer and popular miniature 
types. The use of more than one tube 
means added components, and conse- 
quently greater bulk and weight. 

Where c.w. operation is contem- 
plated there are innumerable minia- 
ture tubes to select from, and the de- 
sign and construction of such a trans- 
mitter is relatively straight- forward. 
The design problems of a one tube 
phone transmitter requires careful se- 
lection of the proper tube and method 
of modulation. 

This article will describe the opera- 
tion and design of a "flea power phone 
transmitter" suitable for walkie- 
talkie, amateur, or light plane air- 
craft service. 

The selection of the tube depends 
upon the available power supply and 
method of modulation. For portable 
use it is preferable to use a tube re- 
quiring either 11 or 2 volts d.c. for 
the filament source and not over 67% 
volts for the plate supply. Modulation 
requirements indicate a system of 
modulation necessitating very little 
power from the modulation source. 
For these reasons, suppressor grid 
modulation was decided upon, and 
the 1LN5 tube selected as the one 
meeting these requirements. 

A high level modulation source is 
the output obtainable from a carbon 
microphone and its associated trans- 
former. This output is sufficient to 
either grid bias or suppressor grid 
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modulate an r.f. stage. Where modu- 
lation is produced in the oscillator or 
only r.f. stage, crystal control must 
be employed to prevent excessive car- 
rier shift. Even with crystal control 
there is some carrier shift and it is 
inadvisable to operate a high power 
stage similarly, as excessive splatter 
may cause repercussions from the 
federal licensing bureau. With these 
considerations in mind, it was thought 
advisable to stay out of the crystal 
control grid circuit and instead sup- 
pressor grid modulate. 

The modulation of a suppressor grid 
tube usually calls for the suppressor 
grid to be biased negatively until the 
plate efficiency falls somewhat less 
than 35%. As only reasonable voice 
quality is required, symmetrical mod- 

ulation is not necessary. Thus the sec- 
ondary of the modulation transformer 
has no bias supply placed between it 
and ground. This saves the use of an 
extra dry cell battery. With no bias 
on the suppressor grid, the negative 
modulation peaks are undistorted 
while the positive peaks are clipped 
off. This corresponds practically to 
single -ended class "B" modulation, 
and in actual practice produces ac- 
ceptable quality for voice modulation. 

The direct current for the carbon 
microphone is secured from the fila- 
ment supply. There appears to be no 
interaction or feedback from the use 
of this common supply. The use of 
this low voltage source for exciting 
the microphone circuit limits the but - 

(Continued on page 141) 

Circuit diagram of one -tube transmitter which may be easily constructed by the novice. 

CRYSTAL 

RI 

WHIP 
ANTENNA 

A 

RFC 

SI MIC Mt 

+ L 5V. 

R1-250,000 ohm, t/2 w. res. 
C1 -See text 
CS, Cs-SO µµ1d. midget var. cond. 
C4-.002 µId., 200 v. cond. 
S1- S.p.s.t. sw. 
M1 -0 -1 ma. d.c. meter 

+ 22.s v. 

RFC -21/2 mh. r.j. choke 
T1-200 ohm to grid microphone trans. 
L,. L_ See text 
Crystal -3103 kc. 
Tube -1 LNS 
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Crystal Controlled 
2 METER 

TRANSMITTER 
Hy 

WILSON D. SPEIGHT, 
WDFST 

Featuring simplicity of design and availability 
of parts. this 144 -148 mc. crystal- controlled 
transmitter is ideal for home construction. 

and quality. Further, the approaching 
marketing of factory made superhet- 
erodyne receivers for the high fre- 
quency bands will make it necessary 
to transmit a stable, well modulated 
signal or not be heard on these new 
eceivers which will not usually re- 

ceive a modulated oscillator intelli- 
gibly. This suggests use of a crystal 
controlled transmitter. The power in 
the antenna need not be large for very 
dependable communication within the 
"optical range." 

The transmitter described here was 
the result of much deliberation with 
the following requirements in mind: 
(1) the parts should be available and 
easily procured (this applies particu- 
larly to crystals and tubes); (2) the 
number of stages necessary should be 
held to a minimum; and (3) the power 
supplies should not be large or ex- 
pensive. This last requirement is gov- 
erned by the fact that the 144 -148 mc. 
transmitter is intended to be an auxil- 
iary transmitter and should not dupli- 
cate or require use of the main, heavy 
power supplies of the station's lower 

Fig. I. Tuning con- 
trols (left to right) 
are oscillator plate 
condenser, quintup- 
Ier plate condenser, 

quintupler cathode condenser. and final 
grid tuning condenser. The final plate cir- 
cuit tuning condenser may be seen at top 
right. Doubler tuning is accomplished by 
shalt projecting through the rear flange. 

THE frontier of radio has not yet 
ceased its movement in the direc- 
tion of the higher frequencies. 

Many amateurs prefer to apply their 
time and ingenuity to the construction 
of higher frequency equipment rather 
than travel the already well -worn road 
by increasing power on a much used 
and heavily populated lower frequency 
band. 

There are many purposes for which 
the 144 -148 mc. band is ideal, other 
than the fact that the problems en- 
countered in equipment construction 
are somewhat more challenging than 
the construction of satisfactory equip- 
ment for lower frequency bands. For 
local contacts within "optical" range, 
the 144 -148 mc. band offers an ideal 
method for excellent communication 
with low power inputs and eliminates 
the interference caused to and by sta- 
tions engaged in long distance contacts 
:36 

as, for example, on the 28 mc. band. 
Then too, the optimistic hope that re- 
flection or refraction, or both, may put 
your two meter signal beyond the ho- 
rizon should not be neglected. 

The small physical dimensions of an- 
tenna arrays for the "two meter band" 
are a boon to antenna experimenters 
and also useful in insuring excellent 
communication with other nearby sta- 
tions. 

Many of the above arguments for 
the 144 -148 mc. band apply equally to 
the still higher frequencies but in the 
case where a shift to klystron or mag- 
netron oscillators is required, the av- 
erage amateur may not be able to 
acquire the tubes or voltage sources 
needed. 

In order to benefit from the advan- 
tages of the 144 -148 mc. band men- 
tioned, a transmitter should be built 
which produces a signal of stability 

frequency transmitting equipment. 
At the time of construction, no 14 

mc. or 28 mc. crystals were available 
and, furthermore, many hams prefer 
to use 7 mc. crystals for frequencies 
higher than 7 mc., so it was decided to 
use a crystal in the vicinity of 7 mc. It 
is found that with a crystal in the 
range from 6 mc. to 8 mc. there are 
three main possibilities for multiplica- 
tion into the 144 mc. band. The first 
is by use of a 6 mc. crystal multiplying 
to 144 mc. by the factor 24. This may 
be attained by tripling, quadrupling, 
and doubling. This requires three mul- 
tiplying stages, two of which furnish 
small output with usual tubes and 
voltages. The second possibility is by 
use of a 7.2 mc. crystal and a factor 
of 20 to reach 144 mc. Here we may 
use a quintupler and two doublers. 
This is three stages of multiplication 
with only one stage of low output. The 
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third main possibility is by use of an 8 
mc. crystal and a factor of 18 to reach 
144 mc. This may be accomplished by 
using two tripiers and a doubler, and 
perhaps would be a good lineup. 

In order to have only one stage mul- 
tiplying more than twice, the author 
chose the second multiplying system 
using crystals in the vicinity of 7.2 mc. 
One of the two doublers needed was 
incorporated into the oscillator tube, 
a 6N7 in the familiar oscillator and 
doubler circuit shown in the circuit 
diagram (Fig. 3). The coil L, and its 
associated condenser tune to 7.2 mc. 
and the L:C, combination in the plate 
of the second triode in the 6N7 tunes 
to 14.4 mc. 

In order to accomplish the quintu- 
pling at a frequency for reasonable .ef- 
ficiency, the 6N7 output on 14.4 mc. is 
multiplied in the next stage to 72 mc. 
A converted grid -plate oscillator cir- 
cuit and a 6L6 tube were chosen for 
the quintupler stage in order to obtain 
satisfactory output on the fifth har- 
monic. It should be noted that the 
grid resistor used on this stage (RI in 
Fig. 3) is 250,000 ohms, a larger value 
than usually specified in multiplier cir- 
cuits utilizing output on lower har- 
monics. 

The 6N7 output is coupled capaci- 
tively to the 6L6 grid through con- 
denser C. (Fig. 3). The plate circuit 
coil L, and the condenser C,0, tune to 
72 mc. 

The remaining doubler takes the 
output of the 6L6 at 72 mc. and pro- 

. duces output at 144 mc. It was found 
necessary at this point to use a tube 
well designed for high frequencies. 
After unsuccessful attempts to use a 
6L6 in this position, a 6C4 tube was 
installed and found to work beauti- 
fully. The output of the 6L6 on 72 mc. 
is coupled to the grid of the 6C4 
through condenser C (Fig. 3). The 
inductance L. in the 6C4 plate circuit 
is tuned to 144 mc. This tuning is ac- 
complished by spreading or compress- 

ing the turns of coil L until the cir- 
cuit is resonant at 144 mc. 

The 6C4 plate coil is inductively 
coupled to the tuned grid circuit of the 
832 -A final amplifier stage. This grid 
circuit C L, (Fig. 3) and the 6C4 plate 
coil are shown in the photograph (Fig. 
2). 

The 832 -A amplifier tube is a dual 
beam power tube whose grid circuit 
and the plate circuit are both tuned 
to the operating frequency. The plate 
circuit is circuit C,.L. (Fig. 3). No 
neutralization is required for the tube 
installation shown in the photographs 
where the grid portion of the tube is 
all below the chassis top surface and 
the plate portion of the tube is all 
above the chassis. The tube socket is 
% inch below the chassis surface. 

Meters must be used, of course, in 
the adjustment of the transmitter, and 
they may be inserted at the points 
shown by X,, X2, etc., in the circuit 
diagram. 
The Crystal Oscillator 

A one -turn loop containing a .15 
ampere dial lamp may be used to de- 
termine when the crystal is oscillating. 
With plate voltage on the 6N7 only, 
rotate condenser C, until the lamp 
lights with the one -turn loop close to 
the plate coil L,. 

When the lamp glows at good bril- 
liance, shift the one -turn loop to coil 
L,. Then rotate condenser C. until 
the lamp lights well near this coil. This 
shows output on 14.4 mc. Now, a 0 -100 
ma. meter connected in at X, should 
show approximately 75 ma. 
The Quintupler 

A .060 ampere lamp should be sub- 
stituted for the .15 ampere lamp in 
the one -turn loop. A 0 -100 ma. meter 
should be connected into the circuit 
at X2. Condenser C. should be set with 
plates disengaged. Connect the 6L6 
plate voltage. Now condenser Co 
should be rotated until the 6L6 plate 
current on the milliameter shows a 
sharp dip to minimum value. The one- 

Fig. 2. Here. the four -turn 6C4 
plate coil is shown as it is coupled 
to the 832 -A tuned -grid circuit. 

turn loop should now be brought close 
enough to the coil L:, to obtain light in 
the lamp. Now, remove the crystal 
from its circuit. If the lamp still lights, 
engage plates of C, slightly, replace 
crystal, retune C,D and repeat check. 
Capacity of C. should be increased 
until output of coil L, ceases when 
crystal is removed from transmitter. 
At this point, maximum output will be 
realized without spurious oscillation. 
The Doubler 

Next, connect the plate voltage to 
the 6C4 and insert a 0 -50 ma. meter 
at point X,. Place the one -turn loop 
with .060 ampere lamp near coil L,. 
Compress and separate the turns of 
coil L using pieces of a good dielectric 
for tools, until the lamp glows the 
brightest and the current on the meter 
is minimum. This current minimum 
should be about 15 ma. Leave the coil 
in this condition exactly. 
The Final Amplifier 

With plate voltage on all tubes but 
(Continued on page 117) 

Fig. 3. Circuit diagram of the 2 -meter transmitter. An external power supply is required. 

6N7 ,C3 

LI 

T 
PI! 

PFC3 

R? 

FFC2 RFG4 C 

R, -500 ohm. 10 w. res. 
R.,- 50,000 ohm, 2 w. res. 
R3- 250,000 ohm, 2 w. res. 
R, -400 ohm, 10 w. res. 
R, -7000 ohm, 2 w. res. 
R.- 70,000 ohm, 2 w. res. 
Rs, Rs- 20,000 ohm, 10 w. res. 
C CS-100 Add. variable cond. 
C, -.005 pfd. @ 400 y. cond. 

+ 300V. 

6C4 

RFC. 

C13 

P f3 

C C,, C., C, -.0001 Add. mica cond. 
C, -s0 AAfd. variable cond. 
G. C., C,r, Clam C,3, C, -.001 Aid. mica cond. 
C,,, -25 AAfd. variable cond. 
C,,. C,,, -dual 15 µpfd. variable cond. 
L, -13 turns, #22, 1r /4a dia. (close wound) 
Lu -7 turns, #22, 11/4 dia. (close wound) 
L-2 turns, #20, s/s" dia., turns 1/2" apart 
L, -4 turns, #20, 1/2' dia. Spaced to tune 

400V 

(See text) 
L5-2 turns, #20, 1/2" dia. I turn each side of 

L4 -2 turns, #10. 11/4" dia. (close wound) 
L-2 turns, #10, 11/2" dia. I turn each side 

of L6 
RFC RFC RFC., RFC,. RFC,, RFC., RFCs- 

2.5 mh. choke 
RFC;, RFC,,, RFC,o -High freq. choke 
Tubes -6N7, 6L6, 6C4, 832 -A 
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AUDIO 

OSCILLATORS 

Fig. 1. Two views of the vari- 
aHe capacity type Wien Bridge 
osci!!ator. A standard broadcast 
type tuning condenser is used. 

ASERVICE shop or experiment- 
er's bench is not complete un- 
less it contains an audio oscil- 

lator. With an audio oscillator we 
can do many things. First and fore- 
most, we have a frequency source for 
calibration purposes. It is valuable 
for the accurate response determina- 
tion of audio amplifiers and equally 
useful for the location of rattles in 
cabinets and speaker cones. When it 
is connected as a modulator for your 
r.f. signal generator, you can run re- 
sponse curves and measure distortion 
on an entire receiver from antenna to 
speaker. It is also useful for measur- 
ing the turns ratio of transformers, 
and inspecting the frequency and 
amplitude of tone control circuits. 

As the usual commercial product is 
quite expensive, there are many who 
cannot afford one, or consider the in- 
vestment too costly in light of its rela- 
tive importance in the shop. These 
audio oscillators are not only easily 
built, but should not cost over fifteen 
dollars. 

The usual audio oscillator is either 
a beat frequency oscillator or an RC 
or Wien Bridge type. The former con- 
sists of a fixed r.f. oscillator operating 
at about 100 kc., together with a sec- 
ond oscillator whose frequency may he 
varied from 100 kc. to 120 kc. The 
two oscillators' outputs are introduced 
into a detector which, together with a 
low pass filter, puts out a variable 
audio frequency, whose limits would 
be 0- 20,000 c.p.s. in this case. A beat 
38 

By 
J. C. HOAIILEY 

Details for construction of two 
distinct versions of the Wien 
bridge audio oscillator. Both 
variable resistance and varia- 
ble rapacity types are covered. 

frequency oscillator is difficult to 
build, due to the necessary extensive 
r.f. shielding and the large number of 
tubes. 

The second type of oscillator, the 
RC or Wien Bridge, is simpler as it 
operates directly at audio frequencies. 
It consists of a two -stage audio am- 
plifier and RC bridge which is at the 
same time regenerative and degenera- 
tive. The circuit is so adjusted that it 
will barely oscillate at one frequency 
which is determined by values of R 
and C. 

The basic circuit is shown in Fig. 
2. When R = R, and C = C,, then 
the frequency that the circuit will os- 

1 
ciliate at is given by f = 2rRC . 

R, is 

made adjustable so that the feedback 
may be adjusted to an optimum value. 

Fig. 2. Basic diagram of the Wien Bridge. 
If a lower output voltage is desired, 
with less circuit loading, connections 
may be made to points "A" or "B." 

R, is a 110 volt, 3 or 6 watt lamp bulb 
whose resistance varies with tempera- 
ture. Therefore when V, attempts to 
draw more current the temperature of 
the lamp increases, increasing bias on 
V, and increasing the degeneration. 
The lamp then tends to, automatically, 
hold the output of the oscillator con- 
stant and the distortion to a low value. 
R. is so proportioned as to place the 
average current through the lamp on 
the knee of the lamp's temperature re- 
sistance characteristics. The coupling 
condenser C. should be large if oscil- 
lation is to be maintained at low fre- 
quencies. Condenser C. must be very 
large as it works into a very low re- 
sistance composed of R. and R, in 
series. This condenser is usually an 
electrolytic. Using an electrolytic as 
a coupling condenser looks odd but is 
permissible if the d.c. polarizing volt- 
age is higher than the a.c. voltage it 
must handle, which it is in this case. 

The frequency may be varied by 
varying R and R, or C and C,. If C 
and C, are varied, one may build an 
audio oscillator using a two- or four - 
gang .000365 broadcast tuning con- 
denser. 

In Fig. 3 is seen the circuit for a 
Wien Bridge audio oscillator which is 
extremely simple. It uses three tubes 
and a two -gang receiver type con- 
denser. It has a frequency range of 
25 c.p.s. to 37,000 c.p.s. Its output will 
remain constant within 3 db. and it 
will put out about twenty volts. The 
distortion is less than 1%. It must, 
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however, be carefully shielded, as it is 
perversely willing to lock in with mul- 
tiples of 60 cycle line frequency. It 
will be noted from the diagram that 
the frame of the tuning condenser is 
above ground. The capacity to ground 
must be kept low or the frequency 
range will be seriously restricted. 
Also, a small trimmer must be con- 
nected in parallel with the upper sec- 
tion to compensate for this capacity to 
ground. This'condenser should be ad- 
justed to an average balance of C and 
C, for all the ranges. The photograph, 
Fig. 1, shows the layout of the com- 
pleted oscillator. 

We may, however, vary the R in our 
Wien Bridge to control the frequency. 
By means of a dual potentiometer, we 
can realize a greater frequency range 
on one rotation of the dial and we can, 
if we select a linear taper on our pot, 
spread the range over approximately 
300 degrees of dial rotations. 

In Fig. 5 will be seen a circuit for 
a variable R audio oscillator. It will 
be immediately noted that we have 
chosen pentodes. The reason for this 
choice was the dual pots sections' in- 
ability to track each other. The two 
resistor elements will vary as much as 
20% from each other. The greater 
gain of the pentodes allows the circuit 
to compensate for this discrepancy and 
still oscillate at a relative constant 
amplitude. 

Also, as the 6SJ7's are metal tubes, 
we have the advantage of the shield- 
ing that these provide. The circuit is 
not nearly so susceptible to a.c. pickup 
and does not need to be enclosed in a 
metal box. The frequency ranges are 
selected by switching the capacitors. 
It will be noted that good practice is 
observed by not using a high resistance 
in the grid of a tube. The dual pot is 
a dual 1 meg. unit, yet the oscillator 
goes to the unusually low frequency of 
7 cycles -per- second. If you wish to 
dispense with the four frequency 
ranges and you are satisfied with a 
frequency variation of 50 to about 
8000 c.p.s., a two or five meg. dual pot 
may be used and the whole range can 
be crowded on one sweep of the dial. 
The value of each condenser used may 

1 

be figured by C - 
2+7R f 

Because of the poor tracking of 
some dual pots, it was deemed advis- 
able to have a panel feedback control. 
This control will allow the distortion 
to be adjusted to minimum, although 
the model in the photograph did not 
need it. The layout and parts arrange- 
ment are shown in the photographs 
Figs. 4, 6, and 7. Note how one of the 
filter condensers was so arranged to 
provide shielding between the bridge 
tubes and the power transformer. The 
40 pfd. coupling condenser should be 
located as far from the power supply 
as possible. The range condensers are 
mounted directly on the switch and 
the leads should be kept short to re- 
duce any pickup. 

The values of the resistors in series 
with the dual pot were chosen to give 
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co 

S 

S2 

117 V.60 . 

6.3'l. To 
- HEa E6S 

cä _ 

T_ 
R1, R 62,000 ohm, 1/ w. res. 
R_, R5-390,000 ohm, 11/2 w. res. 
R,, R -2.5 megohm, 1/2 w. res. 
R R8-9 megohm, 1/2 w. res. 
R5-5000 ohm rheostat 
R,0- 20,000 ohm, 1/2 w. res. 
R11, R,3-110 v., 6 watt lamps 
R13 -1500 ohm, 1 w. res. 
R14- 470,000 ohm, 1/2 w. res. 
R,3- 91,000 ohm, 1/2 w. res. 
Rla -.5 megohm pot. 
R1 -1800 ohm, 1/2 w. res. 
R1a- 10,000 ohm, 1 w. res. 

Ru. 30,000 ohm, V2 w. res. 
C1 -10 -70 ;spiel. trimmer cond. 
C_1 C2. -360 Md. dual variable cond. 
Ca, Ca, CO, C10-40 pfd. @ 350 r. elec. cond. 
Cs -.5 pfd. @ 400 v. cond. 
C3-.1 pfd. @ 200 v. cond. 
C -10 pfd. @ 450 r. elec. cond. 
C8-.1 pfd. @ 400 v. cond. 
S1 -2 pole 4 pos. rotary sw. 
S.- S.p.s.t. toggle sw. 
CH, -10 hy., 50 ma. filter choke 
T1 -Power trans. 250.0.250 r. @ 40 ma., 5 v. 

@ 2 amp., 6.3 r. @ / amp. 
Tubes -5Y3. 6SN7, 615 

Fig. 3. Diagram of Wien Bridge audio oscillator employing a two -gang variable con- 

denser to control frequency. Range of instrument is 25 to 37,000 cycles- per -second. 

a frequency range of about ten to one. 
It was found that this was the great- 
est range the dual pot would cover 
without the circuit going out of oscil- 
lation. The frequency range may be 
increased if readjustment of the feed- 
back control is not deemed a disad- 
vantage. 

The power supply is conventional, 
and any small receiver power trans- 
former may be used. Its current out- 

put should be 50 or 75 ma. Its 6.3 v. 
winding need not supply over 1 am- 
pere. The choke should have 10 or 
more henrys inductance. Note that 
several ten watt resistors are used. 
The lamps may be soldered directly 
into the circuit if sockets cannot be 
found for them. These lamps, inci- 
dentally, are the ones used in night 
lights, usually found in the local ten 
cent store or hardware store. 

Fig. 4. Front panel view of variable resistance Wien Bridge type audio oscillator. 
Terminals at right provide 4 volts output while those on left provide 40 volts output. 

FREQUENCY RANGE 

50 -500 360 -46 

60 i f 2K-155 
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RI 

R2 

RS 

R4 

RS 116 

6SJ7 

c 

CC 

FSJ7 

C12j( 
11 40 

VOLTS r 

DUAL 
POT. RT 

RB 

100 V. R14 

C11 

TI 

Ill V 60 '1. 

73 V. TO HEATERS 
HI 

03 

òbß 
+250 V. 

fi 

.c TS 

C14 

R1, R4- 100,000 ohm, 1/2 W. res. 
R,, Ri, -Dual 1 megohm pot. 
R6 -5000 ohm rheostat 
R6 -1000 ohm rheostat 
R;, Rß-110 r., 6 watt lamps 
Ru, R13, R- 10,000 ohm, 10 w. res. 
R, -50.000 ohm, 1/2 w. res. 
R,1- 470,000 ohm, 1/2 w. res. 
R12---70 ohm, 1 w. res. 
R16 -3500 ohm pot. C C6-30 µpfd. mica cond. 
C2, 06-300 µpfd. mica cond. 
Ca, C -.003 pfd. cond. 

Cs. CH -.03 pfd. cond. 
C0 -40 pfd. @ 250 v. elec. coed. 
C,0 ---1 µfd. @ 600 r. cond. 
Cu -50 pfd. @ 250 v, elec. cond. 
C1 -.l pfd. @ 400 r. cond. 
C12---40 pfd. @ 350 v. elec. cond. 
CH -50 pfd. @ 350 v. elec. cond. 
S, -2 p. 4 p. rotary sw. 
S..- S.p.s.t. toggle sw. 
CI-it-Filter choke, 70 henry @ 50 ma. 
T, -Power trans., 250 -0 -250 @ 50 ma., 5 v. 

@ 2 amp., 6.3 r. @ 1 amp. 
3-6SJ7 tubes 
l -5Y3 tube 

Fig. S. Diagram of Wien Bridge. Variable resistance is used 
This oscillator has a variable output 

from zero to 4 volts, which will be 
adequate for most work. In case you 
need a higher voltage, a 40 volt out- 
put is provided. This output cannot 
be heavily loaded. If higher output 
voltage is desired, V, may be made a 
6V6 amplifier with about 5000 ohms in 
its plate circuit or an output trans- 
former. V., was made a cathode fol- 
lower, so as to provide an output with 

to control frequency. 

a low internal resistance, and to pro- 
vide a means of varying amplitude 
which would not be frequency discrim- 
inating. 

If this output is connected to a low 
resistance load, a condenser should be 
introduced in series therewith. It will 
have to be large if low frequencies are 
being used. A large electrolytic will 
be satisfactory, but remember to con- 
nect the + side of it to the arm of am- 

plitude control, or trouble will arise. 
The author calibrated this oscillator 

with an oscilloscope and the 60 cycle 
line. Lissajous patterns were used for 
the lower frequencies. The frequency 
dial on the scope was used for the 
higher ranges. These higher frequen- 
cies were determined with some de- 
gree of accuracy by the following pro- 
cedure: 

The oscillator was calibrated by in- 
troducing the 60 cycle signal output 
on the scope into the horizontal am- 
plifier. The output of the oscillator 
was introduced into the vertical am- 
plifier. The lowest frequency range 
was calibrated by observing the Lissa- 
jous patterns starting with the circle 
indicating a 1 to 1 frequency ratio 
(see Fig. 8); switching now to the sec- 
ond range, 60 cycles should fall at or 
near the low frequency end. We now 
increase the oscillator's frequency 
until a figure eight or two loops ap- 
pear. This indicates 120 cycles. We 
proceed until we have an eight looped 
figure indicating 480 cycles- per -sec- 
ond. As more than eight figures are 
very difficult to count, we resort to a 
different procedure. We drop . back 
first to a five looped figure which will 
indicate 300 cycles -per- second. We 
then switch the horizontal amplifier 
to the scope's internal sweep and with 
the sync control all the way off, we 
adjust the sweep frequency until we 
get one cycle on the scope's screen. If 
we now increase the frequency of the 
oscillator until two cycles appear and 
stand still, we will have 600 cycles - 
per- second. It is feasible to count up 
to ten this way so we can go up to 
3000 cycles -per- second in this manner. 
To go higher, we reduce the cycles to 
five, which will indicate five times 
300 cycles or 1500 cycles -per- second. 
Then, increase the sweep frequency 
until five cycles are reduced to one 
again. The sweep frequency is now 
1500 cycles -per- second. We may now 

(Continued on page 98) 

Fig. 6. Top view of completed instrument shows placement of Fig. 7. Under chassis view of completed oscillator. Note that 
the a.c. switch is well shielded from other circuit components. 

component parts. Note tuning potentiometers mounted on panel. 
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By R. A. ItIONFOBT* 
Chief Radio and Television Eng., 

Los Angeles Times 

service area, a simple half -wave di- 
pole antenna will usually give fairly 
satisfactory results, although in the 
final analysis, each receiving antenna 
installation must be individually en- 
gineered if the best possible results 
are to be obtained. 

Technical discussion of the operation of television re- Most television receivers are of the 
superheterodyne variety, as indicated 

celvers. Frequency modulated sound channel is now in the block diagram of Fig. 2. It will 

standard for black and white ride(' transmissions. be seen that, except for the oscillator 
and first detector, there are actually 
two separate and distinct receivers; 
one for the sound and another for the 

be received, the physical location of picture. Typical carrier frequencies, 

the transmitting antennas with re- both r.f. and i.f., are shown in Fig. 2, 

spect to the receiving antenna, will wherein the oscillator is tuned to a 

have a profound bearing on the width frequency which is 12.75 megacycles 

of the receiving antenna beam and above the picture carrier, and 8.25 

consequently the amount of gain that megacycles above the sound carrier 
can be built into it. In addition to this, frequency. The 8.25 megacycle sound 

however, the carrier frequencies of i.f. carrier is amplified, passed thru 
the transmitters must also be consid- a limiter, a discriminator, and audio 

ered in that the bandwidth of the re- gain stages to a loudspeaker in ac- 

ceiving antenna must be kept broad cordance with normal FM sound 

enough to accept the two or more car- broadcasting practice. It may be of 

rier frequencies which are of interest, interest to note that at the time most 

and because this will also have a dis- of the prewar television receivers were 

tinct effect on the maximum gain built, television transmission stand - 

capabilities of the receiving antenna. ards called for an amplitude modu- 

Except in those two extremes where lated sound channel. In these receiv- 

the receiver is located in a metropoli- ers, the i.f. pass band was quite wide 

tan area close to the transmitters and (of the order of 250 kc.). When the 

surrounded by tall buildings, or where standards were changed to specify FM 

the receiver is near the fringe of the for the sound channel, some receivers 

Top view of television chassis shows placement of various components. Sound and 

video channels are incorporated into single unit to conserve space and reduce costs. 

ISION receivers are in- 
herently more complicated than 
the ordinary broadcast receiver. 

Most of the broadcast receiver tech- 
niques are used, many of them in a 
modified form, but in addition to these 
there are many unusual circuits which 
are entirely foreign to broadcast prac- 
tice. A rigorous treatment of televi- 
sion receivers would require many vol- 
umes; hence a discussion such as this 
can do little more than touch the high 
spots, with only minor excursions into 
the more theoretical aspects. 

Antennas for the reception of tele- 
vision signals are many and varied. 
They may be anything from a piece 
of wire two or three feet long to an 
elaborate array with multiple reflec- 
tors and directors, depending upon the 
conditions surrounding the particular 
installation. The short piece of wire 
can, of course, be used only when the 
receiver is very close to the trans- 
mitter, and even then the results will 
be only mediocre. In arriving at a 
decision as to what type of receiving 
antenna is best to use in a given in- 
stallation, many factors must be con- 
sidered. Among other things, the re- 
ceiving antenna must be high enough 
and there should be no intervening 
objects to obstruct line -of -sight be- 
tween it and the transmitting antenna. 

If the distance between receiver and 
transmitter is very great, it may be 
desirable to use an antenna having a 
greater gain; i.e., an antenna which 
will deliver a greater signal voltage 
to the receiver terminals for a given 
field strength. This is where the more 
complicated arrays enter the picture, 
but it should be kept in mind that, in 
general, the higher the gain in the 
antenna system, the more directive it 
will be, and the narrower bandwidth 
it will pass. When the signals from two 
or more television transmitters are to 

*Formerly television engineer. National Broad 
casting Company. New York. N. Y. 
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Fig. 1. (A) RC differentiation circuit, (B) RC integration circuit, additional stages may be added as indicated by the dotted lines. (C) differentiated synchronizing signal, (D) integrated 
synchronizing signal, (E) television synchronizing signal, with even and odd fields shown. 

were modified to include a suitable 
discriminator, but in many cases the 
simple expedient of moving the i.f. 
pass band slightly so that the center 
frequency of the i.f. carrier fell in 
the middle of the slope of one side of 
the pass band was adopted. Thus, 
translation of the FM sound signal is 
accomplished as the frequency varies 

up and down along the slope of the 
pass band characteristic. Although 
this is admittedly not the ideal solu- 
tion, it has, for the most part, proven 
satisfactory. 

The picture i.f. amplifier, like the 
video amplifiers, should have a pass 
band of 4.5 megacycles. Due to the 
single side -band method of transmis- 

sion, the slope of the high frequency 
side of the pass band should be such 
that transmission is zero at 13 mega- 
cycles, and 100% at 12.5 megacycles; 
thus placing the carrier midway up 
the slope. From 12.5 megacycles down 
to about 8.5 megacycles, the curve 
should be flat, then drop to zero at 
8.25 megacycles. Generally, in the first 
two picture i.f. stages, 8.25 megacy- 
cle and 14.25 megacycle tuned re- 
jection circuits are to be found. The 
purpose of these circuits is to insure 
that none of the sound i.f. signal gets 
into the picture side of the receiver, 
and to avoid crosstalk into the adja- 
cent channel. In order to obtain the 
unusually wide pass band characteris- 
tic in the picture i.f. stages, double 
tuned circuits are frequently used. 
The primary and secondary are de- 
liberately over -coupled to the extent 
that the double peaked transmission 
characteristic appears, then the sec- 
ondary is sufficiently loaded with re- 
sistance to flatten out the major 
portion of the peaks. Obviously, the 
gain per stage is much less under these 
conditions than in the ordinary broad- 
cast receiver. It is not unusual to find 
five or six such stages of i.f. ampli- 
fication in a television receiver in or- 
der to provide sufficient gain. 

The alignment of the i.f. amplifiers 
in a television receiver is not simple. 
Of the two, the sound i.f.s are the more 
simple to align. Adjustment of these 
stages to a bandwidth of 200 to 300 kc. 
with the retention of a reasonable 
amount of gain is not too complicated, 
since for the most part, the technique 
follows broadcast practice. A suffi- 
cient bandwidth is normally allowed 
in the audio i.f. to permit the oscil- 
lator to be tuned for best picture re- 

Fig. 2. Block diagram shows functional operation of conventional type television receiver. 
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ception without seriously disturbing 
the sound quality. A frequency devia- 
tion of plus or minus 25 kc. is standard 
in the FM sound channel. 

As has been previously pointed out, 
the gain per stage in the video i.f. 
amplifier is necessarily very low due 
to the bandwidth requirements, and 
consequently a greater number of 
stages is required than would other- 
wise be necessary. Also, the shape of 
this curve in the vicinity of the i.f. 
carrier frequency is of considerable 
importance, hence the alignment of 
such an amplifier must be done with 
a great deal of care. The tools re- 
quired for this purpose are a signal 
generator and an indicating device. 
These may consist of a simple modu- 
lated oscillator which will cover the 
range from 7 to 15 megacycles and a 
meter which will read the amplitude 
of the demodulated signal which ap- 
pears across the second detector load. 
However, the use of such equipment 
represents a rather crude approach 
to the problem since it involves in- 
numerable point -by -point checks of 
the frequency characteristics. Quite 
obviously the time required to do it 
this way is almost prohibitive. The 
equipment normally used consists of 
a sweep oscillator, a signal generator 
and a cathode -ray oscilloscope. The 
sweep oscillator, or sweeper as it is 
sometimes called, is an oscillator 
which covers a band of frequencies, 
usually about 6 megacycles, which can 
be positioned anywhere between 7 
megacycles as a lower limit and 16 
megacycles as an upper limit. The 
frequency variable element of this os- 
cillator may be a variable condenser 
which is driven by a synchronous mo- 
tor or an electromagnet excited by 
60 cycle a.c. so that the oscillator out- 
put frequency varies at a uniform rate 
over its sweep range (6 megacycles) 
at a repetition rate which is either 60 
cycles or a multiple thereof. The out- 
put of such an oscillator, when recti- 
fied as by the second detector of a 
television receiver, will appear across 
the rectifier load resistor as a 60 cycle 
impulse which may be viewed on a 
cathode -ray oscilloscope. Since the 
rectifier or second detector delivers to 
the oscilloscope only the outline of the 
envelope of the input signal, the oscil- 
loscope does not need to be a wide 
band device in terms of megacycles. 
An ordinary 100 kc. bandwidth CRO 
may be used. The third tool mentioned 
as being necessary in the alignment 
procedure, the signal generator, is 
simply another oscillator which will 
cover the same band of frequencies, 
but which can be manually adjusted 
to the desired frequency. When the 
output of this oscillator is coupled 
properly into the circuit which is be- 
ing fed by the sweeper, the second 
detector output, as shown on the CRO, 
will show a small hump or marker 
signal on the previously mentioned 60 
cycle impulse. With the sweep oscil- 
lator running it then becomes possible 
to determine what portion of the 
curve, or 60 cycle impulse, represents 
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which individual frequency by manu- 
ally varying the frequency of the sig- 
nal generator and noting the position 
of the marker with respect to the re- 
mainder of the curve and the fre- 
quency reading of the dial on the 
signal generator. 

If there is any reason to doubt that 
the output from the sweeper is con- 
stant over its range, it is well to start 
by feeding the sweeper directly into 
the second detector through a 1000 
µµfd. condenser if there is sufficient 
output voltage available from the 
sweeper, and sufficient gain in the 
CRO amplifier. The curve obtained on 
the CRO which is placed across the 
second detector load resistor should, 
ideally, have a perfectly flat top. If 
this is not the case, any deviation 
should be carefully noted and taken 
account of later on. Having checked 
the sweeper output in this manner, 
the last i.f. stage should be recon- 
nected to the diode and the sweeper 
should be fed into the grid of the last 
i.f. stage. The coupling circuit between 
the last and preceding i.f. stages should 
have previously been disconnected so 
that the presence of this extra tuned 
circuit across the output of the 
sweeper will not cause trouble and 
the r.f. oscillator tube and the hori- 
zontal and vertical blocking oscillator 
tubes should be removed from their 
sockets so that they will not cause 
spurious signals by beating against 
the sweeper or signal generator. If 
the receiver contains picture a.v.c.. 

the a.v.c. voltage must be replaced by 
a fixed bias in order to avoid mislead- 
ing results. With the sweeper con- 
nected to the grid of the final i.f. 
stage thru a 1000 µµfd. condenser and 
the signal generator connected to the 
same grid thru a 2 to 20 µµfd. trimmer 
condenser, the sweeper should then be 
started. The trimmer should be ad- 
justed to the lowest capacity which 
will give a good marker signal. A 
small by -pass condenser (about .004 
i fd.) may be temporarily placed across 
the second detector load resistor in 
order to improve the appearance of 
the marker. 

By observation of the image on the 
CRO, the coupling circuits between 
the final i.f. stage and the detector 
should be adjusted until the charac- 
teristic shows about 90% response at 
12.75 megacycles and a fiat top down 
to about 8.5 megacycles. Having ob- 
tained such a characteristic, the grid 
of the final i.f. stage is then recon- 
nected to its original position and the 
sweeper and signal generators are fed 
into the grid of the preceding i.f. stage. 
Adjustments are then made on the 
coupling circuits between the last i.f. 
stage and the preceding i.f. stage. 
This procedure should be continued, 
one stage at a time, until the entire 
i.f. system is properly aligned. In 
aligning these broad band transform- 
ers, the primary adjustments will, in 
general, have the greater effect on 
the frequency of the response curve. 
Adjustment of the secondary will have 

Rear view of the RCA- TRK -12 television receiver. Video chassis, broadcast receiver 
chassis. kinescope, deflection yoke, speaker and power supplies are shown in picture. 
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Under chassis view shows 
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a greater effect on the shape of the 
response curve Each successive stage 
should be aligned for progressively 
less and less response at the i.f. car- 
rier frequency (12.75 megacycles in 
this case) until, on the over -all re- 
sponse curve the response at 12.75 
megacycles is approximately 50% of 
maximum. Typical curves for a five 
stage i.f. amplifier are shown in Fig. 
3. After the alignment of the com- 
plete i.f. system is finished in this 
manner, it may be necessary to make 
minor readjustments in various stages. 
A great deal of care should be exer- 
cised when aligning the i.f.s to be sure 
that the sweeper output is sufficiently 
low that none of the i.f. amplifier 
stages are overloaded. 

The rejector circuits may be ad- 
justed by using the sweeper and the 
marker signal generator to determine 
the point at which rejection should 
occur (8.25 and 14.25 megacycles), or 
it can be done by dispensing with the 
sweeper and applying audio modula- 
tion to the marker signal generator. 
The signal generator is set at the de- 
sired frequency and the rejector cir- 
cuits are tuned for minimum output 
response out of the second detector. 
Adjustment of the r.f. and first detec- 
tor circuits should be done after a 
satisfactory i.f. characteristic has been 
obtained, and is accomplished in much 
the same manner except that the 
sweeper and marker signal generator 
must operate in the r.f. range; i.e., 
frequencies in the order of 50 mega- 
cycles, rather than 12 megacycles. 

The television signal which appears 
across the second detector load cir- 
cuit has the same characteristic as 
that which was delivered by the studio 
to the transmitter. It consists of three 
44 

major portions; the synchronizing sig- 
nal, the blanking signal and the pic- 
ture components. At this point in the 
receiver circuit, this signal is directed 
into two entirely different types of 
circuits. One is the video amplifier 
which, as the name implies, amplifies 
the picture signal and applies it to the 
grid of the kinescope. When this sig- 
nal is applied to the grid of the kine- 
scope, it causes the beam of electrons 
which strike the fluorescent surface 
of the kinescope to be varied in in- 
tensity in accordance with the voltage 
variations which were obtained from 
the pick -up tube at the transmitting 
station. The brightness of the fluores- 
cent surface of the kinescope is a 
function of the number of electrons 
which strike it and the velocity with 
which they strike. Hence, the varia- 
tion of the beam causes the kinescope 
screen to be instantaneously lighter 
or darker at the point at which the 
electron beam is striking it at any 
given instant, in accordance with the 
lights and shadows in the original 
scene. 

The blanking portion of the compo- 
site signal occurs at such a time with 
respect to the scanning of the kine- 
scope beam, as to drive the grid of 
the kinescope to cut -off and thus ex- 
tinguish the beam during the time 
when it is returning from right to left, 
or bottom to top of the picture. The 
amplitude of this same blanking sig- 
nal with respect to the amplitude of 
the picture components determines 
the average brightness of the picture 
which is reproduced by the kinescope. 
This is accomplished by means of one 
of several circuits which in effect 
measure the voltage from the a.c. axis 
to the most negative portion of the 

signal. Since the a.c. axis is that point 
in the signal where the area under 
the curve is the same in both the posi- 
tive and the negative directions, it will 
be seen that an increase in the ampli- 
tude of the blanking signa. without a 
corresponding increase in the ampli - 
ture of the picture components will 
cause a greater voltage to appear be- 
tween the a.c. axis and the most neg- 
ative portion of the signal. It is, then, 
this voltage which is measured or rec- 
tified and applied to the grid of the 
kinescope as a varying a.c. voltage, 
which retains the average brightness 
of the kinescope at the value deter- 
mined by adjustments at the trans- 
mitting station, since there is no 
means of individually adjusting the 
relative amplitudes of blanking and 
picture components in a receiver. The 
brightness knob on a receiver supplies 
a fixed potential in series with that 
provided by the rectifier or d.c. setter, 
as it is called. This brightness control 
allows the user to set the average 
brightness of his receiver at a pleas- 
ing value and from then on, any 
changes in brightness are under con- 
trol of the transmitting station. 

The gain of the video amplifier de- 
termines the contrast of the picture 
on a given receiver. The greater the 
gain, the greater the difference be- 
tween blacks and whites until that 
point is reached where saturation of 
the kinescope or "blooming," occurs. 
The contrast control which appears 
on most receivers is, therefore, merely 
a gain control. It may be a gain con- 
trol for the video amplifier stages, or 
it may be a gain control for the i.f. 
stages, but in either case the net re- 
sult is to vary the amplitude of the 
signal which is applied to the grid of 
the kinescope. 

In this discussion of the video stages, 
no mention has been made of the syn- 
chronizing portion of the signal. The 
synchronizing signal remains a part 
of the signal which is applied to the 
kinescope, but since the proper setting 
of the brightness control is such that 
the top of the blanking portion of the 
signal is just black on the kinescope, 
the synchronizing signal is therefore 
in a voltage region which is beyond 
black, or blacker than black. In other 
words, it drives the grid of the kine- 
scope well beyond cut -off rather than 
just to. cut -off as does the blanking 
signal. The only effect that this has 
is to cause the d.c. setter to develop a 
greater voltage than might otherwise 
be developed, but since the amplitude 
of the synchronizing signal remains 
constant throughout, it amounts to 
the addition of a constant d.c. poten- 
tial to the existing kinescope bias. The 
adjustment of the brightness control 
is such as to take account of the ef- 
fect of the d.c. component due to the 
synchronizing signal; hence there is 
no need to remove the synchronizing 
signal before application of the pic- 
ture and blanking components to the 
kinescope grid. The synchronizing sig- 
nal is, however, extremely important 

(Continued on page 142) 
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Novel low cost plan insures a 

full year's service on any 

type receiver without 

additional expense. 

By 
ORMAL I. SPRUNGMAN 

THE newest postwar sales idea is 
the unique plan recently intro- 
duced by Carrillo Radio Shop, 

San Diego, California, to boost repair 
work and create customer prospects 
for new radios once they are available 
again. 

It's called Radio Hospitalization, 
and it means just that. This is the 
place where sick and ailing radios, any 
make or model, can be repaired, reno- 
vated or rejuvenated without cost to 
subscribers who are members of Car - 
rillo's Radio Maintenance Service. 

Orlando Carrillo got the idea for his 
plan from a typewriter service station. 
If hospitalization can work on the 
health of a nation as well as a thump- 
ing- board, why couldn't it work on 
radio repair ? He decided to try it out. 

He made a list of the types of radios, 
figuring the average repair price of 
each model over a period of two years. 
This, then, would be the cost to a radio 
contract holder: 
With this information at hand, he set 
up a schedule for each purchaser of a 
radio maintenance contract, which 
guaranteed prompt pickup and deliv- 
ery, including complete maintenance 
and parts replacement for a period of 
a year. 

For instance, the owner of a table 
radio could purchase a contract for 
one year for $2.50, one -fifth the cost of 
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Busy corner of radio shop repair depart. 
ment where technicians inspect receivers 
as part of low cost-hospitalization-plan. 

the more complex combination and 
recording sets. This seemed to be a 
better plan than charging a blanket 
price for all types of radios. 

This does not mean that a subscriber 
can send in a cabinet full of spare 
parts and expect Carrillo Radio Shop 
to whip up a mellow- sounding set. The 
shop would do that, all right, but the 
usual repair charge would be made. 
In fact, the one and only term in the 
contract specified that the set must 
be in good working order at the time 
application is submitted. 

This seemed reasonable enough, for 
the customer could feel assured that 
the shop would turn out the best pos- 
sible repair job to avoid pickup at a 
later date. 

When announcement of the new 
Radio Hospitalization Plan was made 
in San Diego papers, the public was so 
amazed and dubious about the offer 
that the local Better Business Bureau 
was swamped with more than a thou- 
sand calls in 48 hours questioning the 

Premium rates for various type receiv- 
ers as advertised by the shop owner. 

Table Models S 2.50 
Consoles 5.50 
Auto 6.00 
Combination or Portable 7.50 
Combination & Recording. 12.75 

sanity of the offer and Orlando Car- 
rillo himself. When the public was 
assured that all was well, contract ap- 
plications began to pour in, not only 
from San Diego, but adjoining cities 
like La Jolla, Chula Vista, National 
City. 

At present, Carrillo has 16 men in 
the field, soliciting new members un- 
der his Radio Maintenance Plan on a 
commission basis. To prevent un- 
scrupulous solicitors from cutting in, 
each man carries his own identifica- 
tion card with picture and fingerprints, 
bearing credentials approved by local 
police. 

In addition, Carrillo also works 
through local car dealers in servicing 
auto radios. The dealer covers the 
cost of radio repair, while the cus- 
tomer pays for maintenance service. 
A trust fund is maintained in a local 
bank covering the cost of every con- 
tract. 

The Carrillo Radio Shop has been in 
operation at its present location only 
two years, but plans are already under 
way for expansion of its present repair 
facilities to compensate for increased 
business under the maintenance plan. 
Four experts in the back shop can 
turn out work in 24 to 48 hours, and 
prompt as well as courteous service 
has always been the byword at Car - 
rillo's. 

This San Diego firm already has or- 
dered two new panel trucks for pickup 
service. These will be outfitted with a 
portable radio laboratory, including 
parts and tubes so that servicing can 
be done out on location, and only 
major repair jobs brought back to the 
shop. 

Under the Radio Maintenance Plan, 
insurance is pro -rated when a new 
radio is purchased, extending beyond 

(Continued on page 151) 

45 

www.americanradiohistory.com

www.americanradiohistory.com


a 
RADIO COURSE 

By ALFRED A. GHIRARDI 

Unique table model radio-phonograph manufactured by Westinghouse which features 
a removable midget receiver which may be used exclusive of the record player unit. 

THERE was serious need for a 
n e w superheterodyne "m i x e r" 
technique along about 1932. On 

one hand, there existed the demand 
for elimination of the separate local - 
oscillator tube in inexpensive midget 
receivers -elimination by an arrange- 
ment that would not possess the dis- 
advantages of the autodynel converter 
circuit. In addition, there appeared 
new demands upon the performance 
of the frequency converter as a result 
of the general progress made in radio 
reception and receiver design; for ex- 
ample, the desire for efficient and sat- 
isfactory automatic volume control, 
necessitating the use of variable a.v.c. 
bias on the mixer or converter tube as 
well as on the high- frequency ampli- 
fier tubes. Further, there was a trend 
toward popularization of multi -band 
receivers incorporating provisions for 
supplementary reception on several 
short -wave bands, where existing con- 
verter circuits generally behaved 
much less satisfactorily than at the 
standard broadcast frequencies.' 

Development of Special Tubes 
for Electron -Coupled 
Frequency Converters 

Receiver designers were well aware 
of the serious disadvantages of the cir- 
cuit-coupled, single-electrode input 
type mixers and converters then in 
use. However, they had to await the 
development, and low -cost quantity 
production, of the necessary new types 
of more complicated multi -grid tubes 
designed especially for electron -cou- 
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pled mixer and converter service be- 
fore they could solve the problems con- 
fronting them. As a result of all the 
efforts directed toward the problem a 
radical new mixing technique, known 
as electron coupled mixing and em- 
ploying double -electrode input (signal 
and oscillator voltages impressed on 
two separate electrodes), was devel- 
oped. Because of its definite advan- 
tages, it rapidly became the most pop- 
ular method of frequency conversion 
for superheterodyne receivers. 

Several inexpensive types of multi - 
grid tubes designed especially for use 
as electron -coupled mixers, and as 
electron -coupled frequency converters, 
were developed within a comparative- 
ly short period of time. In America 
the pentagrid tube, having several 
grids, was developed and used in the 
well -known pentagrid mixer (6L7). In 
Europe, the hexode was developed. 
Then came the form of pentagrid con- 
verter tubes in which the first two 
grids, with the cathode, provided the 
electrode system for the local oscilla- 
tor (6A8, etc.). Pentagrid tubes were 
manufactured (1935) in Europe under 
the name of heptodes. Then came 
those pentagrid converters in which 
the mixer portion was made up of a 
pentode instead of a tetrode. Such 
pentagrid converters are frequently 
called octode converters (7A8). Tri- 
ode-hexode converters (6K8, 12K8, 
etc.) and triode - heptode converters 
(6J8, 7J7, etc.), which are in principle 

'Alfred A. Ghirardi. "Practical Radio Course," 
Part 4d. Radio News. July. 1946. 

Part 47. Theory of operation 
of eleetron- coupled. double 
eleetrode input. mixers and 

converters for superltets. 

simply the electrodes for a triode os- 
cillator and a hexode or a heptode 
mixer, having a common cathode ar- 
rangement and enclosed in a single 
envelope, very soon carne to be widely 
used. Each of these different types of 
tubes has certain operating charac- 
teristics that differentiate it from the 
others. The electrode arrangement 
employed in each one is illustrated in 
Fig. 1. The operation of each type will 
be explained in the next two articles 
of this series. 

Inner -Grid, and Outer -Grid, 
or Injection 

First, let it be understood that the 
mixing action in electron -coupled mix- 
ers takes place in a manner somewhat 
different from that previously ex- 
plained for circuit -coupled mixers.' 
Instead of using single -electrode in- 
put, double - electrode input is em- 
ployed, i.e., the signal and oscillator 
voltages are each applied to a differ- 
ent grid placed in the same electron 
stream between the cathode and plate 
(see Fig. 1). Consequently, coupling 
between the oscillator and signal cir- 
cuits is obtained through the medium 
of the common electron stream in 
which the oscillator and signal grids 
are located -hence the name electron - 
coupled mixer or converter. 

It is apparent that the signal and 
oscillator grids may be positioned in 
the electron stream in either of two 
possible sequences with respect to the 
central cathode, i.e., the oscillator -grid 
may either precede, or follow, the sig- 
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nal -grid in the electron stream. This 
leads to two classifications of electron - 
coupled frequency converters accord- 
ing to the grid sequence employed in 
the mixer section. They are: 

1. Operation with the oscillator 
voltage impressed on an inner grid, 
the signal voltage being simultane- 
ously applied to an outer grid. This 
is known as inner -grid (oscillator) in- 
jection. It is usually employed in pen - 
tagrid converters (heptodes) and hex - 
odes. 

2. Operation with the oscillator 
voltage impressed on an outer grid, 
the signal voltage being simultane- 
ously applied to an inner grid. This is 
known as outer grid (oscillator) in- 
jection. It is the oscillator -voltage in- 
jection method usually employed in 
pentagrid mixers and in heptodes. 

Both arrangements, as employed in 
various popular types of commercial 
mixer and converter tubes, are illus- 
trated in Fig. 1. As we shall see pres- 
ently, each produces certain operation 
characteristics peculiar to it. 

General Operation of Electron - 
Coupled Mixer Section Employing 
Inner -Grid Oscillator Injection 
In the mixer and converter tubes de- 

signed for this operating arrangement, 
the alternating oscillator voltage of 
frequency fo is impressed on a biased 
inner grid (usually the grid nearest 
the cathode) as illustrated in Fig. 2A. 
This oscillator voltage causes the os- 
cillator grid potential to vary period- 
ically at oscillator frequency about its 
mean (biased) value (see Fig. 3). 
Consequently, the oscillator grid al- 
ternately passes or reduces the flow of 
electrons through it, depending upon 
the value its potential assumes (with 
respect to the cathode) at each par- 
ticular instant. (Its action may be 
visualized as being similar to that of 
a main electrically- operated shutter- 
valve, located in the main electron 
stream, that periodically opens and 
closes at oscillator frequency in ac- 
cordance with the voltage variations 
occurring during each cycle of the ap- 
plied sine -wave oscillator voltage.) 

The resulting pulsating electron flow 
(at oscillator frequency) through the 
oscillator grid forms a pulsating cloud 
of electrons -a virtual cathode -be- 
tween the inner portion of the screen 
grid and the signal grid (which are 
also in the electron stream -see Fig. 
2A) due to the geometry of these ele- 
ments and the voltages applied to 
them. The alternating signal voltage 
of frequency f applied to the nega- 
tively- biased signal grid controls the 
amount of electrons (current) that 
pass through it and on to the plate 
from this pulsating virtual cathode 
during each instant. Consequently, 
both the signal and the oscillator volt- 
ages effectively modulate the electron 
flow reaching the plate -i.e., modulate 
the plate current. As we shall pres- 
ently see, this results in the produc- 
tion of combination frequencies in the 
plate circuit of the tube -among which 
are the "sum" U.+ f.) and "differ- 
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ence" (f.- f.) frequencies. Of these, 
the one desired is selected by the tuned 
plate load circuit and passed on to the 
intermediate amplifier. 

General Operation of Electron - 
Coupled Mixer Section Employing 

Opter -Grid Oscillator Injection 
In the mixer and converter tubes de- 

signed for this operating arrangement, 
the cathode electron emission (cur- 
rent) is modulated by the compara- 
tively small alternating signal voltage 
of carrier frequency f, which is im- 
pressed on the negatively- biased con- 
trol -grid nearest the cathode -see Fig. 
2B. Since the alternating oscillator 
voltage, of frequency f., is impressed 
on a biased outer control grid, it pe- 
riodically passes or reduces the flow 
of electrons through it and on to the 
plate, the number getting through at 
any instant depending upon the po- 
tential at that particular instant. Con- 
sequently, with this arrangement also, 
both the signal and the oscillator volt- 
age variations effectively modulate 
the electron flow reaching the plate - 
i.e. modulate the plate current. As 
we shall presently see, this results in 
the production of combination fre- 
quencies in the plate circuit of the 
tube -among which are the "sum" 

U.+ f.) and "difference" (f. - f.) fre- 
quencies. Of these, the one desired is 
selected by the tuned plate load cir- 
cuit and passed on to the intermediate 
amplifier. 

How the Signal -Grid Transcon- 
ductance Is Varied by the Oscilla- 
tor Voltage in Both the Inner- and 

Outer -Grid Injection Methods 
Because the signal grid in the inner - 

injection type mixer (Fig. 2A) is lo- 
cated in a stream of electrons whose 
intensity pulsates at oscillator fre- 
quency, and since the signal- grid -to- 
plate transconductance at any instant 
is a function of the intensity of the 
electron flow reaching the signal grid 
at that instant, the signal -grid trans- 
conductance also will vary at oscilla- 
tor frequency. The signal -grid trans- 
conductance variation that results2 in 
a typical mixer of this kind as a con- 
sequence of the application of each 

=It will be observed that this characteristic is 
different in shape from the corresponding curve 
for an r.f. pentode tube with oscillator and signal 
voltages applied to the same grid (single -elec- 
trode input mixer operation). See Fig. 2, Alfred 
A. Ghirardi. "Practical Radio Course." Part 45. 
Radio News. June 1946. The chief point of dif- 
ference is that a definite peak in transconduct- 
anew occurs. 

'Herold. "Operation of Frequency Converters 
and Mixers for Superheterodyne Reception.' Pro- 
ceedings IRE. Feb 1942 

cycle of the oscillator voltage is illus- 
trated3 at the right of Fig. 3. The sig- 
nal grid is biased sufficiently negative 
during the whole of this action so that 
the applied signal voltage is not able 
to drive it positive. Consequently, it 
draws no current. 

Since the peak value of signal -grid 
transconductance is attained when the 
oscillator grid swings somewhat posi- 
tive (see Fig. 3), in the usual circuit 
of this kind the oscillator grid is self - 
biased with a low- resistance grid -leak 
and capacitor so that its potential 
swings sufficiently positive durf--g each 
cycle of the applied oscillator voltage 
to attain this peak value of signal - 
grid-transconductance. Of course, the 
oscillator grid (inner grid) draws cur- 
rent during each period when its po- 
tential is driven positive (shown 
shaded (diagonal ruled lines) in the 
illustration). 

The conversion transconductance of 
such a tube usually attains maximum 
value when the oscillator - voltage 
swing employed is such that it makes 
the tube operate past the point of 
maximum signal-grid transconduc- 
tance in the one direction and cuts off 
this transconductance over slightly 
less than half the cycle in the other. 

(Continued on page 107) 

Fig. 4. How signal -grid -plate transconductance variation caused by osc. voltage base (left) applied to osc. grid of elec- 
tron- coupled mixer causes slope of signal -grid plate current characteristic to vary during application of one cycle of signal voltage to signal grid (center). As a result, tube operates with shifting Q -point or changing path of operation (c.p.o.) 
during each cycle. Plate current resulting from simultaneous application of osc. and signal waves is shown at right. 
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RUSSELL 
A. LEWIS, a real old 

timer in the marine game both 
aboard ship and at various shore sta- 
tions, arrived in New York recently 
aboard a Liberty and is bound for an- 
other trip across the pond. Harry Car- 
roll recently joined the marine radio 
service group in New York. Ed Stet- 
son, recently reported in Charleston, 
is back in New York and has been 
replaced by Harold Koch. T. Venis 
resigned his shore berth in the big 
town to go into his own business... . 

Frank Sergi in port for a short time 
recently.... Eugene Warren around 
town quite a bit recently during the 
recent visit here of his "Victory." . . . 

J. Lawless still in the sugar business. 
Fred J. Kienzle writes from his 

CAA post at Allentown -Bethlehem, 
Pa., Fred has been with CAA for over 
five years now and seems to like things 
there and reports very interesting 
work and good hours combined with a 
swell bunch of men to work with . . . 

that's what makes the job. Good luck, 
Fred. William Byers expecting to ship 
out soon -Bill was just recently dis- 
charged from the U.S. Navy. A. L. 

Oliveira wants to get into maintenance 
work ashore -"An" is late of the Army. 
T. L. Hopkins, ex -Coast Guard, wants 
to ship out with the merchant marine 
in the near future. N. F. Barritt of 
CAA wants to try sea -going brass 
pounding for a while. Friends of Wil- 
liam C. (Bill) Simon, General Mgr. 
at Tropical Radio, will be sorry to hear 
he has been very ill for some time, but 
is now on the road to recovery. 

HE 127th anniversary of the Amer- 
ican Merchant Marine (dated from 

the sailing of the Savannah) was cele- 
brated May 22nd as National Mari- 
time Day in the various ports through- 
out the country. It is most important 
that the merchant marine and its 
prospects be brought before the pub- 
lic and that it is shown to be a vital 
necessity to the country's well being. 
. . One has only to follow the trend 
of the nation's welfare to determine 
the truth of this fact. . . . In good 
times the merchant marine prospers 
and during years of decline of the 
merchant marine, when it was per- 
mitted to fall into a sad state after 
the first World War the entire coun- 
try soon followed suit. . We have, 
fortunately, possession of the strong- 
est merchant marine in our history - 
or in the world's history . . over 54 

million tons representing over 5,000 
vessels which are capable of serving 
and competing in the trade routes 
throughout the world.... There is no 
maritime power in the world or com- 
bination of powers which can make 
such an assertion.... The U.S. has, on 
previous occasions, been so situated 
but has let the maritime service de- 
cline -the U.S. Government must not 
discriminate against the U.S. Merchant 
Marine if the country as a whole is to 
prosper in this postwar period. . . . 

U.S. shipping concerns should be per- 
mitted to operate supplemental avia- 
tion services in order to compete with 
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By CARL COLEMAN 

foreign steamship lines -U.S. shipping 
must be encouraged in order for world- 
wide trade to prosper and for the na- 
tion itself to prosper. This cannot be 

accomplished with ship operating 
agencies in general being discrimi- 
nated against in aviation circles while 
foreign oufits are permitted to do so 
and therefore stand a better chance of 
getting the major portion of the trade. 

The better trade there is in the 
U.S. Merchant Marine the more jobs 
there will be for men aboard the ships 
... and better jobs. 

AN IMPROVED version of the one- 
piece ship's radio station devel- 

oped during the war was announced 
yesterday by the marine division of 
Mackay Radio and Telegraph Com- 
pany, whose engineers originated the 
single unit station in 1941 for the 
U.S.M.C. The new model has been de- 
signed to cut costs while increasing 
efficiency in one third less space. We 
can stand the "less space" business, 
there is not enough room around some 
of the units to permit access to the 
various sections for cleaning, repairs, 
and maintenance. 

F4 DWARD G. GAGE, well known 
New York inventor, was recently 

awarded a patent on a system for ra- 
dionavigation of aircraft or high speed 
boats. The invention calls for an air- 
port shaped in the form of a hexagon 

with three direction finding receiving 
units at alternate vertices. An incom- 
ing airplane represents the vertex of 
the theoretical isosceles triangle and 
two sides of the triangle may be rep- 
resented by the hypothetical lines 
formed by the path of radio reception 
from the aircraft to the direction find- 
ing stations. The degree of angle at 
the vertex of the isosceles triangle 
represents the distance of the plane 
from the center of the airport. The 
invention also features television ap- 
paratus at the receiving stations to 
give an instantaneous picture of a 
plane's progress toward an airport. 
Measurements in azimuth and altitude 
may be effected automatically and a 
plane may be located without difficulty. 

PAN AMERICAN AIRWAYS re- 
cently opened their services to the 

Pacific area and New Zealand which 
will put a few more of the boys to 
work. Warren Hobwald was in port 
recently aboard the Liberty he ',as 
been on for some time . . . WH ex- 
pects the craft to tie up and go into 
the bone yard. Clyde Buckless "Vic- 
tory" arrived and expects to change 
operating agents or also be added to 
the bone yard.... Wm. Ruocco is sec- 
ond with "CB" and Donald R Daniels 
is third. George Mathers says he has 
seen enough of Portland to last him 
for years. . . . Pasquale Licastro an- 
nounces he is the proud daddy of a 

daughter. . . . Ross 
Fraser reportedly 
has quit the sea 
going game. . . . Eu- 
gene Lemieux re- 
cently shipped out of 
Boston. Samuel 
Maged running into 
Baltimore for some 
time now.... Joseph 
Main still dickering 
with the local draft 
board. . . Jack For- 
ney in the Marine 
Hospital at Balti- 
more for a while. 
Jack Hymes in with 
his large craft and 
tied up for major re- 
pairs for about a 
month. Herman 
Meyerhoff arrived in 
the big town aboard 
his "banana" wagon 
and reports every - 
(Cont. on page 140) 
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"1 guarantee it will work perfectly from now 
on -so long as you keep it in that position!" 
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Constructing Panel view of completed instrument. A :r 
al cabinet measuring 7 "x 7 "x 7" was used. 

A GRID DIP METER 
By HOWARD BURGESS, W9TGU 

A versatile, yet simple and easy-to-construct test instrument which will find wide application in checking amateur equipment. 

ITH the reopening of the 
amateur bands, many ama- 
teurs will want to rebuild 

the "old rig" completely and many 
newcomers to the amateur ranks will 
have to start at the beginning to build 
their transmitters. Although a very 
workable transmitter or receiver can 
be built with a volt- ohm -milliammeter 
as the only test equipment available, 
much time and trouble can be saved 
and more pleasure gained in the build- 
ing if a few extra pieces of test equip- 
ment are available before actual con- struction of the .new rig is begun. 

Of course a small but complete test- 
ing laboratory would be the ideal but 
this is out of the question for most 
hams because of the time, space, and investment required. The following 
piece of equipment when properly con- structed can serve several purposes. 

It is known as a grid dip meter and 
following are a few of the uses to which it may be put. 

1. Winding transmitter and receiver 
coils to exact frequency ranges 
desired. 

2. Determining frequency ranges of 
unmarked i.f. transformers. 

3. As a simple signal generator for 
alignment of receivers. 

4. Checking resonant frequencies of 
antennas. 

Primarily a grid dip meter is noth- 
ing more nor less than an oscillator 
which has a low range milliammeter 
inserted in the grid return lead, in series with the grid resistor. This me- ter reads the rectified grid current. 
The rectified grid current of such an oscillator will vary with any load 
placed upon the oscillator, decreasing 
as the load is increased and increasink 

Fig. 1. Demonstrating method of coupling when checking coils and 1.f. transformers. 

COIL BEING GNEGKED 

LI 

LINK TO GRID 
DIP METER 

(A) 

TANK CAP 

LINK TO GRID 
DIP METER 

(e) 
I. F. TRANSFORMER 

50 

as the load is removed. When any ex- ternal circuit is coupled to the grid 
dip meter and tuned to resonance on the same frequency, the meter will 
take a dip, the amount of dip depend- 
ing upon the amount of coupling. 

If the oscillator is calibrated accord- 
ing to frequency, the resonant fre- 
quency of any circuit which falls 
within the range of the oscillator can 
be checked. As the circuit is just a simple oscillator, the output can be 
used for alignment purposes on re- 
ceivers. 

The grid dip oscillator is constructed 
in a small metal cabinet which meas- 
ures 7" x 7" x 7 ". The circuit is al- most self -explanatory. The grid dip oscillator tube, V,, is a 6J5. However 
a 6V6, triode connected, may be used to give greater grid current if a me- ter less sensitive than an 0 -1 ma. has to be used. Coils L, and L5 are wound 
on 21/2" x 11" plug -in forms, and L, 
is a link consisting of several turns of heavy wire mounted self -supporting 
inside of the coil form. This* link con- nects to PL, which is a receptacle for receiving a coaxial line plug. One 
end of a piece of coaxial line several feet long plugs into PL, and on the other end of the line is a link. This link can be coupled to the circuit un- der test and is more convenient in most cases than bringing it into direct coupling with the coils L1-L,. How- 
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ever it should be mentioned that the 
dip is less when using the probe. 

For those who prefer to simplify 
things, V. and its circuit may be 
omitted but it is worth the added parts 
required. This is just a simple mixer 
circuit using a 6L7. The injector grid 
is supplied with a small amount of 
power from the V, oscillator through 
Cr. A second signal may be put on the 
signal grid through the post marked 
"Signal Input." 

When the V, oscillator circuit is 
calibrated, a standard signal genera- 
tor may be connected to Cs and, with 
a pair of phones connected in the plate 
circuit of V,, exact zero beat can be 
found between the two. If no standard 
signal generator is available to cali- 
brate the grid dip oscillator, C. may be 
coupled to the output of a simple crys- 
tal oscillator and, with the phones 
plugged in, a check point can be heard 
at the fundamental and each harmonic 
of the crystal. If perhaps a crystal 
of 1800 kc. were used, a check point 
could be heard at 1800 kc., 3600 kc., 
5400 kc., 7200 kc., etc. 

The power supply for the instru- 
ment is of conventional design. When 
put into operation the resistor R. must 
be reduced in value until V, begins to 
glow and will hold a glow on all bands. 
If V2 has a tendency to oscillate or 
flutter at an audio rate, R, should be 
reduced still more. Resistor R, will 
determine the amount of grid current 
and reducing its value will increase 
the amount of grid current indicated 
on the meter. R, is used to set the 
value as read on the meter when a 
sensitive meter is used (0 -1 ma. or 
less) as the amount of grid current 
available will vary on some bands. 

If the meter is to be used to wind 
coils for a transmitter or receiver it 
may be connected as shown in Fig. lA. 
C, is the tuning condenser to be used 
in the transmitter tank. The tank 
circuit is link -coupled to the meter 
with the meter oscillating on the de- 
sired frequency. L, is then pruned un- 
til the meter, M, dips as C. is rotated 
through the desired dial setting. To 
find the tuning range of unmarked in- 
dividual i.f. transformers, the circuit 
of Fig. 1B can be used. One coil of 
the i.f. is adjusted to minimum fre- 
quency by turning the trimmer to full 
capacity or if slug- tuned, by turning 
the slug all of the way in. The other 
coil is adjusted to maximum frequency 
by placing the trimmer to minimum 
capacity or the slug all of the way out. 
If the frequency of the grid dip oscil- 
lator is varied by tuning, two major 
dips will be found. The frequency of 
these dips will be the usable limits of 
the transformer. 

An antenna may be checked in much 
the same way. The system is link - 
coupled to the oscillator and the fre- 
quency varied. At the resonant fre- 
quency of the antenna, it will take 
power and the dip will occur. The ap- 
proximate frequency of an antenna is 
usually known but this method can be 
used to bring one to maximum effi- 
ciency. 
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SIGNAL INPUT 

5 

117 V A C 

r6.3 V. TO ALL HEATERS 

R1- 15,000` ohm, 1/2 w. res. 
R., -500 ohm var. res. 
R, -5000 ohm, 25 w. var. res. 
R4- 75,000 ohm, 1/2 w. res. 
R5-500 ohm, I w. res. 
R,,- 15,000 ohm, 1 w. res. 
Cl -100 µµtd. var. cond. 
C., C5-l00 mad. mica cond. 
C,-20 µµfd. mica cond. 
C4-20 ,4d., 350 v. elec. cond. 
C6-1 szfd., 400 v. cond. 
C 1-.1 µfd.. 400 v. cond. 

co H C1; -.001 Aid. mica cond. 
RFC RFC_ 21/2 mh. r.f. choke 
CH, -30 hy., 30 ma. filter choke 
Power trans. -Sec. 500 v., c.t. and 6.3 v. 
Vt-6J5 tube 
V2-VR- 150 -30 tube 
V3-6L7 tube 
V4 -6X5 tube 
M-0 -1 ma. meter 
PLI -Jack 
St- S.p.s.t. toggle sw. 
L1, L., L. -See test 

Fig. 2. Wiring diagram of 4 -tube, completely a.c. operated grid dip meter. 

It should be remembered, though, 
that the antenna is receiving power 
from the oscillator and that even 
though it is very low power, interfer- 
ence may result to nearby services. 

The handbooks give considerable 
data on antenna lengths, etc., but, 

these are based on the theory that the 
antenna is operating in free space. 
For those who must put up antennas 
in limited quarters and in close prox- 
imity to surrounding objects, the use 
of this instrument is almost a neces- 
sity. {o - 

Top view, with cover open, shows above chassis component assembly. 
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By CRAIG STEVENS 

Fig. 1. Rear view of completes 
amplifier. High and low fre 
quency bcost is provided by 
a negative feedback circuit 

CATHODE + «,., 
FOLLOWER for '6 
POWER AMPLIFIER 

Complete oastruetion details for an audio 

amplifier employing ealhode follower type 

circuit in the push -pull 6L6 output stage. 

ACELERATED electronic devel- 
opment during the war has 
brought to light many new and 

useful tube applications. Among these 
is the cathode follower. Reams of 
calculations, and many articles, show 
the usefulness of this choice item. 
Now we have a practical application 
that is well worth consideration by 
anyone who enjoys the high fidelity 
reproduction of sound, particularly 
those whose funds are limited. 

What advantages accrue to those 
who use cathode follower connection 
of the output tubes, instead of the 
conventional method ? What is de- 
sirable in an output amplifier when 
viewed from a fidelity standpoint ? 

There are two points which should 
be considered in order to meet the de- 
sired characteristics, i.e., flat frequency 
response, and reasonable economy. 
When the load is placed in the plate 
circuit of a tube, the impedance of 
this load, which is usually an output 
transformer and speaker, must be so 
proportioned as to get the maximum 
power from the tube, and still main- 
tain a low level of distortion. This 
load impedance is usually many times 
the impedance of the tube for the 
above conditions in the case of a tri- 
ode. For instance, the 2A3 has a plate 
resistance of 800 ohms, but the output 
transformer is usually designed to re- 
flect 2500 ohms to its plate. In the 
case of a pentode, such as the 6L6, the 
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plate resistance is in the order of 
35,000 ohms. A transformer which 
would reflect several times this imped- 
ance from an 8 ohm voice coil would 
be impractical, because of the enor- 
mous turns ratio involved. 

The manufacture of an audio trans- 
former becomes increasingly difficult 
in proportion to the turns ratio, so a 
lower value is chosen, usually from 
3200 to 10,000 ohms, depending upon 
how the tube is used. A more compel- 
ling reason exists for choosing a 
lower output impedance for pentodes, 
namely, the necessity of keeping dis- 
tortion down to an acceptable value. 

This then, leads us to believe that 
the lower the output impedance of a 
tube used as an output amplifier, the 
better the result obtained with a given 
output transformer. 

The speaker must also be consid- 
ered. Speakers are usually rated as 
having a certain impedance, at so 
many cycles, say 8 ohms at 400 cycles - 
per- second. However, this impedance 
value is different for different fre- 
quencies. It might be very low at low 
frequencies, and very high at high 
frequencies, and its impedance will 
vary radically at such points where 
the cone or spider structure, or baffle 
resonates. 

These changes of impedance are of 
course reflected back to the plate of 
the tube through the output trans- 
former. This means, then, that the 

tube does not see a constant imped- 
ance, but a variable one. If a circuit 
is designed that gives a certain distor- 
tion value at 400 cycles -per- second, 
because an output transformer with 
the proper turns ratio to reflect an 
impedance of say 2000 ohms has been 
provided, then 50 cycles -per- second is 
applied, only an impedance of 500 
ohms is reflected, because of the 
change in speaker impedance, then the 
distortion value has changed. 

Now, electrically the output im- 
pedance of the tube may be consid- 
ered to be in parallel with the re- 
flected impedance of the speaker out- 
put transformer combination, which 
simplifies to two resistances in paral- 
lel. It is fairly obvious that if one 
resistor is much smaller than the 
other, say ten times, a change in the 
larger, of fifty per -cent, will have a 
small effect on the resistance of the 
parallel combination. It is shown, 
therefore, that the lower the output 
impedance of the tube, the less con- 
trol the speaker will have on the dis- 
tortion of the circuit. Simply stated, 
the tube acts as a damping resistance 
on the speaker and output trans- 
former. The lower the resistance of 
the tube in comparison with the 
speaker- transformer combination, the 
less pronounced will all the resonant 
peaks be, and the lower the attendant 
distortion. The speaker and trans- 
former will exhibit characteristics 
more like a pure resistance and less 
like an inductance. This illustrates 
why pentodes are seldom used any 
more without some mechanism to com- 
pensate for their very high impedance 
which has a very small damping effect 
on the speaker. 

The lowest plate resistance of any 
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of the well known tubes is the 2A3 or 
6A3 which is in the order of 800 ohms. 
If that resistance could be lowered or 
its effective impedance reduced by a 
large factor an improvement in repro- 
duction would be achieved. 

This can be done by hooking the 
tube up as a cathode follower. The 
effective output impedance of a 6A3 
hooked as a cathode follower is in the 
order of 150 ohms. Furthermore, as 
a cathode follower has 100% degen- 
eration, all the benefits that this pro- 
vides are received, such as insensi- 
tivity to plate voltage changes, small 
necessary filtering in the power sup- 
ply, non -critical bias requirements and 
insensitivity to individual tube char- 
acteristics. Furthermore, the output 
transformer may be much less expen- 
sive and still yield superb results. 
The author has actually used a small 
power transformer for an output, by 
hooking the push -pull cathode fol- 
lower cathodes to the center tapped 
high voltage winding and connecting 
the speaker to the 2.5 volt filament 
winding! The response was reasonably 
flat from 50 to 8000 c.p.s. Of course 
a power transformer will not yield as 
good results as a high quality output 
transformer but it will still produce 
results quite adequate for AM radio 
reproduction and ordinary phonograph 
records. 

So much for the advantages. Now 
there is a catch to the cathode fol- 
lower, but it is not an insurmountable 
one. The cathode follower does not 
have any gain, as a matter of fact, it 
has a loss of a few per -cent. There- 
fore, driving voltage equal to 110% 
of the required output voltage must 
be provided. 

If 150 volts swing are required 
across the output transformer to yield 
the wanted power output, then the 
cathode follower grid must be driven 
with 165 volts. The term "drive" is 
used figuratively, as really there is no 
power required, merely voltage. This 
simplifies the problem considerably, 
because a class "A" input transformer 
may be used, preferably with a step - 
up ratio of 1 to 2 or more. 

As the driver can only swing so 
many volts, usually in the order of 65 
to 90 volts, it is necessary to step this 
up to the assumed 150 volts. This 
problem is further simplified because 
a cathode follower also degenerates its 
input capacity to practically zero. 
This allows the use of an input trans- 
former of the less expensive type 
which usually has a higher inherent 
shunt capacity across the secondary. 
This capacity limits the high fre- 
quency response. Of course if a high 
quality unit is used, a high frequency 
improvement will be noted. 

In summation, the cathode follower 
as an output stage will result in im- 
proved low frequency response, im- 
proved high frequency response, will 
damp out all peaks in both the output 
transformer and speaker and have less 
distortion at the same power output, 
but requires a higher driving voltage. 
Let it be stated that the same power 
output may be obtained with given 
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R1 -1 megohm, 1/2 W. res. 
R. Rú -2200 ohm, 1 w. res. 

R,, R,3- 47,000 ohm, 1/2 w. res. 
R,-.5 megohm pot. 
R3, R,- 39,000 ohm, 1/3 w. res. 
R -1000 ohm, 1 w. res. 
R5 -.5 megohm, 1/2 w. res. 
RIO. R11- 250,000 ohm, 1/2 w. res. 
R12, RI.r- 10,000 ohm, wire -wound pot. 
R10 -.5 megohm rheostat 
R, -2000 ohm, 10 w. res. 
R18-5000 ohm wire -wound rheostat 
R,5, R,,- 15,000 ohm, 1/2 w. res. 

R91 -7500 ohm, 10 w. res. 
C1 -25 pfd., 25 v. cond. 
C0-40 pfd., 250 V. elec. cond. 
Cs, C, --S pfd., 400 v. cond. 
Ce-50 pfd., 25 v. cond. 
C, -20 pfd., 350 r. elec. cond. 
C -1 pfd., 400 r. cond. 

CIA C15 C16 C 

TTI r 

15 A 

500 A 

CA -.25 fd., 200 r. cond. 
Co, Ci,, C,,- -1 pfd., 200 r, cond. 
Cu0-.05 pfd., 200 y. tond. 
C1,-20 pfd., 250 v. elec. cond. 
Cis. C16, C,A-5 pfd., 600 elec. cond. 
C,7-40 pfd., 450 v. elec. cond. 
T1- Driver trans. (See text) T,- Output trans. (See text) 
TA -Power trans., 400 r., c.t. @ 50 ma., 800 

Y., c.t. @ 150 ma., 6.3 r. @ 2 amps., 6.3 r. 
@ 2 amp., S v. @ 3 amps. 

CH.-10 hy., 50 ma. filter choke 
CH, -10 hy., 125 ma. filter choke 
S1 -S.p. 3 -pos. rotary sw. 
S,- S.p.s.t. toggle sw. 
V1 -6S77 
V0-6N7 V V, -6L6 
V -6X5 
V,1 -5 04G 

Fig. 2. Schematic diagram of completed amplifier. A total of 8 watts output is obtained 

Fig. 3. Under chassis view. Note neatness of component assembly and wiring arrangement. 
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tubes as in the conventional method 
of hookup. 

In Fig. 2, an amplifier using triode 
connected 6L6's as cathode followers 
is shown. A pentode is disadvanta- 
geous as a cathode follower as it inter- 
poses the problem of what to do 
with the screen. It cannot be tied to 
a positive potential as the cathode is 
swinging up and down with the signal 
which would, in effect, change the 
screen voltage and the mode of opera- 
tion of the tube. 6B4's or 2A3's would 
be even better but they require a 
separate filament supply for each tube 
as the filaments are connected to each 
side of the output transformer. A 
cathode type is better in this case and 
there is reason to believe in the near 
future there will be a cathode type 
output triode on the market similar 
to the 2A3 or 6B4G. 

The 6L6 tubes are biased at ap- 
proximately 25 volts and the plate 
current is approximately 60 ma. per 
tube at 350 volts plate potential. This 
is slightly higher than the rated cur- 
rent, but is not high enough to heat 
the screens and does not damage the 
tubes. These 6L6 tubes are driven 
through a push -pull input transformer 
with a step -up ratio of 1 to 1.5, with 
only half the primary used. This trans- 
former was chosen because it was 
available, and not because it was ideal 
for the job. A higher ratio would have 
been desirable. The practical effect is 
to limit the output because of less 
driving voltage. No attempt was made 
to extract maximum power from the 
6L6's and they are operated under ap- 
proximately class "A" conditions. The 
output was eight watts. Actually as 
much output as in the conventional 
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Fig. 4. Front view of completed 
unit. Controls from left to right 
are: R,,, R,... S. R5 and S. Poten- 
tiometers R and R,:, are mount- 
ed on rear flange of the chassis. 

amplifier is not needed because the 
distortion curve shows a very low 
distortion right up to the maximum 
output, and then a steep rise in distor- 
tion instead of a gradual rise in dis- 
tortion from zero output to maximum 
output. It would have been desirable 
to drive with push -pull tubes, and if 
the builder has a push -pull interstage 
transformer this should be used. 

Incidentally, the output transformer 
should have approximately the same 
impedance ratio as if the tubes were 
connected in the normal manner. The 
one the author used was 5000 ohms to 
4 -8 or 15 ohms; by hooking the 8 ohm 
speaker voice coil across the 15 ohm 
tap a ratio of 2500 ohms to 8 was ob- 
tained and this seemed to yield superb 
results. 

If this power output is insufficient 
there is another way of increasing it, 
better, perhaps, than increasing the 
driving voltage. Merely connect more 
output tubes in parallel as two addi- 
tional 6L6's will double the power out- 
put with the same driving voltage. Or 
if four 6L6's are used, parallel triode 
connected, then approximately the 
same power may be obtained with a 
phase inverter, and the input trans- 
former may be eliminated. Of course 
the power supply will have to stand 
the added current drawn by the ad- 
ditional tubes. 

The power supply in this model was 
rather elaborate not because it was 
necessary electrically but because the 
transformers were the only ones on 
hand. Actually an ordinary power 
transformer for 2A3's in push -pull 
with a bias tap will suffice. It should 
be capable of supplying about 350 
volts at 150 ma., and a bias voltage 

of 25 or 30 volts, plus the filament re- 
quirements for the rectifiers and am- 
plifier tubes. 

The photographs in Figs. 1, 3, and 4, 
show parts layout and wiring. The 
separate bias adjusting potentiometers 
R. and R. (Fig. 2) are essential only 
if a high fidelity output transformer 
is used, so that the currents of the 
two tubes may be balanced within the 
limits specified by the manufacturer 
(usually 5 ma. is considered permissi- 
ble unbalance). 

The resistors are all mounted on re- 
sistor boards which are neat, acces- 
sible, and rugged. Metal case con- 
densers are used throughout as they 
provide admirable shielding. 

High and low frequency boosting 
controls are provided in a negative 
feedback circuit which also reduces 
the distortion in the preamplifier 
stages. 

The high frequency boost circuit 
allows a choice of high frequency 
boost points which are determined by 
the capacities C., C., and Cao. This is 
useful for changing the response to 
suit different classes of fidelity, such 
as FM -AM- standard phonograph 
records, and short -wave. The high 
frequency cut -off should be reduced in 
the above order. 

The feedback net will vary with the 
quality of input and output trans- 
formers. R. will have to be increased 
when inexpensive units are used. The 
smallest value which does not cause 
oscillation is correct. As the fre- 
quency of oscillation may be above 
audibility a small lamp connected to 
the output terminals will indicate os- 
cillation by lighting. Be sure to con- 
nect the feedback lead to the proper 
side of the 500 output winding. If 
oscillation results, then reverse the 
cathode leads to the two output tubes. 

The 6SJ7 is triode connected and 
provides sufficient gain for any of the 
crystal pickups. The proper compen- 
sation network for the pickup used 
should be inserted between the pickup 
and the input. If the pickup puts out 
too much voltage, a series resistor of 
from .5 to 2 megohms will reduce it. 
As the volume control is not located 
in the input tube grid circuit, it is 
possible to overload the first tube. 
The control is located in the second 
tube to reduce the over -all hum level 
of the amplifier, which it does effec- 
tively. 

The hum, incidentally, cannot be 
heard with your ear placed several 
inches from the speaker. The large 
amount of negative feedback is in- 
strumental in reducing it to this low 
level. Also, excellent filtering is pro- 
vided in the power supply. 

This filtering is not so necessary 
from a hum standpoint, but is incor- 
porated to reduce "motorboating" be- 
cause of the amplifier's excellent low 
frequency response. 

If higher amplification is needed. 
the 6SJ7 may be pentode connected. 
Sufficient gain will result to allow the 
amplifier to be used with all the com- 
mon types of microphones. 

(Continued on page 80) 
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Compiled by KENNETH It. 1311/11íD 

ON the occasion of the Fourth An- 
niversary of the Armed Forces 
Radio Service recently, the 

Hon. Robert P. Patterson, Secretary of 
War. wired congratulations to the 
AFRS, assuring the broadcasting serv- 
ice that there will be no curtailment of 
its activities as long as occupation 
forces remain overseas. Said Secre- 
tary Patterson: 

"The Fourth Anniversary of the 
Armed Forces Radio Service gives me 
an opportunity to assure the American 
armed forces overseas that the finest 
entertainment and educational radio 
programs, and news service which the 
nation can provide, will continue to 
be brought to them just as long as they 
remain on occupation duty. Ten thou- 
sand miles is just as far away from 
home today as it was a year ago." 

Officials of the Information and Edu- 
cation Division, operators of the 
Armed Forces Radio Service, esti- 
mated that AFRS will continue its 
present level of operations, and prob- 
ably will move ahead of its past year's 
record. Sufficient number of tran- 
scriptions will be produced and dis- 
tributed to almost a hundred overseas 
outlets to give each station more than 
eight hours of complete programs each 
day of the week, every week, plus 
enough other transcriptions to give the 
Armed Forces Radio Stations program 
material to operate as many hours 
longer each day as they wish. A twen- 
ty -four hour short -wave service is also 
provided for overseas forces on both 
land and sea, featuring decommercial- 
ized shows with practically every top 
network star heard in the United 
States, and complete news service and 
sports summaries from established 
commercial news agencies. 

The Armed Forces Radio Service 
maintains its headquarters and broad- 
casting facilities in Hollywood, Cali- 
fornia. 

* * * 

The Reduction of Interference 
Frank E. Wooley, 37 Smith Street, 

Irvington, New Jersey, contributes the 
following on "Reduction of Interfer- 
ence": 

"The cause of noises and unwanted 
signals in radio receivers is neither a 
new subject nor one to be dealt with 
in a few words. As one who has been 
in radio since its pioneer days (1910), 
I feel I am qualified to speak with 
some knowledge of the subject. 

"The chief cause of all interference 
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is, of course, a spark. Originating at 
many sources, the spark can cause all 
sorts of noise troubles in a receiver. 
Some of the sources are d.c. motors, 
vacuum cleaners, bells, buzzers, sun 
lamps, medical and dental apparatus, 
x -ray machines, and so on. Among 
these 'criminals' you can also include 
series -wound a.c. motors, arcs, recti- 
fiers, power transformers, faulty lines, 
movie machines and others operating 
on a.c. systems. 

"Many are difficult to track d ;wn, 
especially some forms of hum or 
crackle that are not from spark 
sources but which are inductive in na- 
ture, for example : transformers and 
coils in alternating circuits. One way 
I find effective in eliminating spark 
noises is by applying condensers across 
the offending apparatus terminals. A 
small capacitor bridged across a bell 
or buzzer will cut out the rasp when 
it is operated. The same holds good 
on the 'make and break' contacts of a 
refrigerator. In my case, I use a 1 
ifd. condenser across the contacts of 
my refrigerator and it very effectively 
eliminates the ripping sounds I used 
to get from it. 

"Fluorescent lamps are a problem 
for my short -wave receivers. I over- 

Unless otherwise stated. all Limes herein are 
in Easter'. Standard Time. EST. 

came this condition by installing Aero- 
vox line filters. These are a com- 
bined choke and condenser arrange- 
ment of fairly high capacity which 
plug into the a.c. supply, your set in 
turn to the filter system. These are 
grounded also. Another excellent noise 
reducer is the matched antenna sys- 
tem. It has a coupling unit at the cen- 
ter of the antenna, a twisted lead into 
another unit at the set. Its ability is 
to cut out a lot of 'hash' and it causes 
no spreading on the dial." (Note: Mr. 
Wooley is a laboratory technician, 
Meter Division, Westinghouse Elec. 
Corp., Newark, N. J.; he was educated 
as an electrical engineer at Newark 
(now Newark College of Engineering), 
but in some way, "got side -tracked into 
electrochemical work," he writes.) 

* * * 

Late Information from Jaffa 
Direct from A. W. Dean, Chief En- 

gineer, Near East Arab Broadcasting 
Station, Jaffa, Palestine, comes the 
following information : 

Studios are located in Jaffa, trans- 
mitters at Beit Jala. Frequencies are 
6.135 (48.9 m.), 6.710 (44.71 m.), and 
6.790 (44.18 m.). Schedule is 10:30 
p.m. -12 midnight EST * and 5 :30 a.m. - 
1:30 p.m. EST. Broadcasts at the 
present time are all in Arabic. QSL 

(Continued on page 100) 

Following the disastrous Georgetown fire of some months ago, ZFY, 6.000 George- 
town, British Guiana, secured The Casuarinas" as its offices and studios. This 
building was once the Georgetown residence of a sugar planting family, the 
Smellies, of Liverpool, England. ZFY is again sending out verification cards, 
but requires return postage in the form of an International Reply Coupon. 
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AROUND THE CLOCK WITH SHORT -WAVE NEWSCASTS 
EST LOCATION CALL FREQ. 

7:00 a.m. Seoul, Korea 
7:00 a.m. Melbourne 
7:00 a.m. Algiers 

7:15 a.m. Brazzaville 
7:15 a.m. Singapore 

7:15 a.m. 

7:30 a.m. 

7:30 a.m. 

7:30 a.m. 

JODK 2.510 
VLC5 9.540 
VANA 11.765 

11.880 
FZI 15.595 
SEAC 11.735 

6.770 
9.504 

11.780 
15.190 

Lahti (Helsinki), 01X2 
Finland 01X3 

01X4 
Georgetown, 

Br. Guiana 
Macao, Port. 

China 
Melbourne 

ZFY 6.000 
Radio 7.525 
Macao 
VLA6 15.200 
VLG10 11.760 
VLG3 11.710 

7:30 a.m. Delhi AIR 15.290 
15.210 
9.670 
7.290 

(Via Calcutta) VUC2 9.530 
(Via Bombay) VUB2 9.630 

7:30 a.m. Salzburg, 
Austria (AFRS) KOFA 

7:30 a.m. Moscow Radio 
Centre 

7.220 
11.630 
11.830 
15.170 
17.810 

7:30 a.m. Java 9.415 
9.860 

7:30 a.m. Colombo, Ceylon SEAC 6.075 
3.395 

7:45 a.m. Melbourne VLA6 15.200 
VLG10 11.760 
VLG3 11.710 

Bucharest, Radio 9.255 
Rumania Bucharesti 

London GWN 7.280 
(European GWO 9.625 
Service) GSN 11.820 

GWL 7.210 
GRI 9.410 
GVU 11.770 
GRT 7.150 
GWT 9.675 
GWH 11.800 
VANA 11.765 

11.880 
Radio 9.420 
Belgrade 
VLW7 9.520 
VLH3 9.580 
VLQ2 7.215 

6.150 
9.540 
6.015 

15.110 
17.870 
21.530 
17.810 
17.700 
21.470 
12.095 
15.180 
18.025 
26.100 
11.750 
21.710 
17.730 

7:45 a.m. 

7:45 a.m. 

8:00 a.m. Algiers 

8:00 a.m. Belgrade, 
Yugoslavia 

8:00 a.m. Perth 
Melbourne 
Brisbane 
Melbourne 
Melbourne 

8:00 a.m. Tokyo (AFRS) 
8:00 a.m. London (GOS) 

8:00 a.m. 

8:00 a.m. 
8:00 a.m. 

8:00 a.m. 

Victoria, Hong- 
kong (BBC) 

Delhi 
Akashvani, My- 

sore (India) 
Chungking 

VLR2 
VLC5 
WVTR 
GWG 
GRP 
GSJ 
GSV 
GVP 
GSH 
GRF 
OSO 
GRQ 
GSK 
GSD 
GVS 
GVQ 

ZBW 9.570 
VUD10 7.210 

6.065 
XGOY 7.153 
XGOY2 9.640 

Nanking XGOA 
Canton XTPA 
Shanghai XORA 
Foochow XGOL 
Tai -Pei, FormosaXUPA 
Kweiyang XPSA 
Tai -Pei, FormosaXUPA 

8:05 a.m. Moscow Radio 
Centre 

8:15 a.m. Edmonton, Alta. VE9AI 
8:15 a.m. Singapore SEAC 

(or 8:30 a.m.) 
8:30 a.m. Macassar, MCAK 

(Mon., Wed., Celebes 
Fri.) 

8:30 a.m. Leopoldville OTC5 17.770 
8:30 a.m. Colombo, SEAC 6.075 

Ceylon (BBC) 3.395 
8:45 a.m. Rangoon, Burma Radio 11.845 

Rangoon 

11.650 
11.695 
9.035 
9.695 
7.010 
6.015 
6.070 
9.565 

11.630 
11.830 
15.170 
17.810 
9.540 

11.735 
6.770 
9.357 

EST LOCATION CALL FREQ. 
9:00 a.m. 

9:00 a.m. 

9:00 a.m. 

9:00 a.m. 
9:00 a.m. 
9:00 a.m. 
9:00 a.m. 
9:00 a.m. 

9:00 a.m. 

Chungking (At XGOY 7.153 
Dictation Speed) XGOY2 9.640 
Rangoon, BurmaRadio 11.845 

(BBC) Rangoon 
Melbourne VLC6 9.615 

VLG 9.580 
VLA6 15.200 

Algiers VANA 11.765 
Colombo, Ceylon ZOI 4.900 
Edmonton, Alta. VE9AI 9.540 
Delhi VUD10 7.210 
Saigon, Fr. Radio 11.778 

Indo -China Saigon 4.810 
Kuala Lumpur, Radio 6.160 

Malaya (Relay Kuala 
from Singa- Lumpur 
pore) 

9:00 a.m. Singapore (SEAC SEAC 11.735 
Headlines) 6.770 

9:00 a.m. Java 9.860 
9:00 a.m. Honolulu KRHO 9.650 
9:30 a.m. Delhi AIR 15.160 

9.590 
9:30 a.m. London (FES) GVP 21.675 

GSG 17.790 
GWE 15.435 

9:35 a.m. Melbourne VLC6 9.615 
VLG 9.580 
VLA6 15.200 

10:00 a.m. Chungking XGOY 7.153 
XGOY2 9.640 

10:00 a.m. Edmonton, Alta. VE9AI 9.540 
10:00 a.m. Bombay (BBC) VUB2 6.150 
10:00 a.m. Honolulu KRHO 9.650 
10:00 a.m. Stockholm SET 15.155 
(or 10:05 a.m.) 
10:00 a.m. Jerusalem JCKW 7.220 

(Radio Newsreel) 
10:00 a.m. Algiers VANA 11.765 
10:00 a.m. Salzburg, KOFA 7.220 

Austria (AFRS) 
10:00 a.m. London (Radio GWG 

Newsreel in GSJ 
GOS) GSV 

GVP 
GSH 
GRF 
GSO 
GSD 
GRO 
GVS 
GRZ 

10:00 a.m. Perth (Radio VLW7 
Newsreel) VLW7 9.520 

Lourenco CR7AB 3.490 
Marques, CR7AA 5.860 
Mozambique CRTBD 15.240 

CR7BE 9.710 
10:10 a.m. Rangoon, Burmanddio 11.845 

(Headlines) Rangoon 
10:15 a.m. Melbourne VLA3 9.680 

VLC8 7.280 
10:45 a.m. Delhi AIR 15.350 

11.870 
11.850 

9.670 
9.590 
7.290 
6.190 
4.960 

Delhi (BBC) AIR 15.350 
11.870 
11.850 
7.290 
6.190 

10:10 a.m. 
(Sun. only) 

15.110 
21.530 
17.810 
17.708 
21.470 
12.095 
15.180 
11.750 
18.025 
21.710 
21.640 

9.520 

11:00 a.m. 

11:00 a.m. 

11:00 a.m. 

11:00 a.m. 
11:00 a.m. 

11:00 a.m. 
11:00 a.m. 

11:00 a.m. 
11:00 a.m. 
11:00 a.m. 
11:00 a.m. 

Johannesburg, 
So. Africa ZRH 6.007 

Colombo, Ceylon ZOI 4.900 
(BBC) 

Colombo, Ceylon SEAC 6.075 
3.395 

Moscow Radio 11.830 
Centre 9.565 

Melbourne VLC6 9.615 
VLG4 11.840 

Addis Ababa, Radio 9.620 
Ethopia (BBC) Addis 

Ababa 
Hamburg, 

Germany BFN 7.290 
Beirut, Lebanon 

(Radio Levant) FXE 8.020 
Algiers VANA 11.765 
London (GOS) GVO 18.080 

GSV 17.810 
GSF 15.140 
GVP 17.700 
GSO 15.180 
GRF 12.095 
GRQ 18.025 
GSD 11.750 

EST 
11:00 a.m. 
11:00 a.m. 

LOCATION CALL FREQ. 
London (ES) 

London (AS) 

11:00 a.m. Georgetown, Br. 
Guiana (BBC) 

11:00 a.m. Baghdad, Iraq 
11:15 a.m. Montreal (Sack - 
(except Sun.) ville) 
11:30 a.m. Leopoldville 
11:30 a.m. Georgetown, Br. 

Guiana 
11:30 a.m. Accra, Gold 

Coast (BBC) 

11:45 a.m. Colombo, 
Ceylon (BBC) 

12:00 noon Jerusalem 
12:00 noon London (GOS 

GWE 
GSG 
GRP 
GSI 

ZFY 
YISKG 
CKNC 
CKLX 
OTC5 

ZFY 

ZOY 

SEAC 

JCKW 
GVO 
GSO 
GSV 
GRF 
GSD 
GRQ 
GSF 
GSG 

AFRS 
VANA 

15.435 
17.790 
17.870 
15.260 

6.000 
7.084 

17.820 
15.090 
17.770 

6.000 

7.300 
4.915 
6.075 
3.395 
7.220 

18.080 
15.180 
17.810 
12.095 
11.750 
18.025 
15.140 
17.790 

12:00 noon Quarry Heights, 
Canal Zone 2.390 

12:00 noon Algiers 11.765 
12:05 p.m. Frankfurt, 

Germany AFN 8.565 
12:15 p.m. Hamburg, 

Germany BFN 7.290 
12:30 p.m. Omdurman, Radio 13.320 
(Thurs. only) Anglo -Egyp- Omdurman 

tian Sudan 
12:40 p.m. Dublin (Athlone) Radio 17.840 

Eireann 
12:45 p.m. Ankara TAP 9.465 

1:00 p.m. Nairobi, Kenya VQ7LO 4.950 
6.060 

1:00 p.m. Salzburg, Aus- 
tria (AFRS) KOFA 7.220 

1:00 p.m. Accra, Gold 
Coast (BBC) ZOY 4.915 

1:00 p.m. London (AS) GSI 15.260 
GVW 11.700 
GRY 9.600 
GRP 17.870 

Algiers VANA 11.765 
9.540 

1:00 p.m. 

1 :00 p.m. 

1:25 p.m. 

1 :30 p.m. 

1 :45 p.m. 

Hamburg, 
Germany BFN 

Nairobi, Kenya VQ7LO 

Winnipeg, 
Manitoba 

Brazzaville 
CKRX 
FZI 

2:00 p.m. Algiers VANA 

2:20 p.m. Bern 
(except Sat.) 
2:30 p.m. London (Radio 

Newsreel in AS) 

2:30 p.m. 
2:30 p.m. 
2:55 p.m. 

3:00 p.m. 
3:00 p.m. 

3:00 p.m. 

3:00 p.m. 

3:00 p.m. 

HED4 

GVW 
GRY 
GRP 

Edmonton, Alta. VE9AI 
Prague 
Lourenco 

Marques, 
Mozambique 

OLR2A 
CR7BE 
CR7AB 
CR7AA 
CR7BD 

Jerusalem JCKW 
Capetown, So. ZRK 

Africa (SABC) 
Durban (SABC) ZRD 6.170 
Johannesburg 

(SABC) ZRJ 6.095 
Johannesburg III 3.450 

Georgetown, Br. 
Guiana (BBC) ZFY 6.000 

London (GOS) GRF 12.095 
GSB 9.510 
GRS 7.075 
GSD 11.750 
GRU 9.915 
GSF 15.140 
GSG 17.790 
GVQ 17.730 
GSO 15.180 

Prague OLR2A 6.010 
OLR4A 11.840 

7.290 
4.950 
6.060 

11.720 
9.440 

11.970 
17.530 
11.765 
9.540 

10.405 

11.700 
9.600 

17.870 
9.540 
6.010 
9.710 
3.490 
5.860 

15.240 
7.220 
5.877 

3:00 p.m. Hamburg, 
Germany BFN 7.290 

3:00 p.m. Madrid RNE 9.370 
(3:45 p.m. Sun.) 

3:10 p.m. Tirana, Albania ZAA 7.850 
(irreg.) 

(Continued on page 90) 

*Frequencies shown are in megacycles; to convert to meters, divide 300 by the frequency in megacycles or 300,000 by the frequency in 
kilocycles: 1,000 kcs. equal 1 megacycle. 
NOTES: AFN -Armed Forces Network. AFRS -Armed Forces Radio Service. AIR -All India Radio. AS- African Service. BBC -Relay of 

news from London. BFN- British Forces Network. ES -- Eastern Service. FES -Far Eastern Service. GOS- General Overseas 
Service. NAS -North American Service. PS- Pacific Service. RNE -Radio Nacional de Espana. RNF -Radio Nationale Francais. 
SABC -South African Broadcasting Corporation. SEAC -Southeast Asia Command. VANA- "Voice of America in North Africa." 
WIRN -West Indian Radio Newspaper. 
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ALLIANCE PHONOMOTORS 
-.POWR -PAKT MOTORS in shaded 

pole induction and split -phase reversible resistor 
types rated from less than I /400th h. p. on up to 

1 /20th h. p. for powering valves, switches, controls, driv- 
ing turntables, fans, record changers and automatic devices. 

tittooucit 
{O riserAcet 

uIIi.nce 
wlth 

MOTORS 
THE NEW MODEL A shaded pole, induction -type Alliance 

Fan Motor for speeds from 500 to 1050 R.P.M. operates on 50 or 
60 cycles at voltages up to 220, 

1 /30th horse power, size 4% x 

254 inches. Porous bronze, oilless- 
type sleeve bearings. Open or 
fully enclosed construction. Ap- 
prox. 8 to 40 oz. in. full load 
running torque, de- 
pending on stack 
length. Exceptionally quiet. 

For continuous or in- 
termittent duty. Runs 

clockwise or counter 
clockwise -not 

reversible. 

* 
SLOWER SPEEDS LOWER CURRENT COSTS 

QUIETER OPERATION SMALLER SIZE 

Here are four big advantages built into the 

new Alliance Powr -Pakt fan motors. Results 

are longer life - less repair - smoother 

performance. This new Alliance shaded 

pole fan motor reflects advanced engi- 
neering! Mass -produced at low cost. Write! 

WHEN YOU DESIGN -KEEP Ce /1/ MOTORS IN MIND 

ALLIANCE MANUFACTURING COMPANY 
.%t1 g,u.1. 1916 

ALLIANCE, OHIO 
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PUBL 
ADDRESS S 

meets every requirement 

lo, a RUGGED 

ALL- PURPOSE MICROPHONE 

Packed with power to spare - 
built to take rough handling and 
bad climate conditions - engi- 
neered for smooth response to both 
music and voice pickups, the 
Turner Model 33 is an all- around 
microphone for recording, P.A., 
call system, studio, and amateur 
work. A professional unit for pro- 
fessional results. Ask your distrib- 
utor or write. 

Free Turner Catalog 
Write for your copy 

THE TURNER COMPANY 

900 17th Street, N.E. 
Cedar Rapids, Iowa 

LOOK at these 
Performance Features 

33X Crystal 
Moisture- sealed crystal. 
90° tilting head. 
Wind and blast -proofed. 
Barometric compensator. 
Chrome finished case. 

Level -52DB. 
Range 30- 10,000 cycles. 
Removable cable set. 

33D Dynamic 
Heavy duty dynamic 

cartridge. 
90° tilting head. 

Wind and blast -proofed. 
Chrome finished case. 

Level -54DB. 
Range 40- 10,000 cycles. 

Removable cable set. 

Choice of impedances. 

Licensed under U.S. Patents of the American Telephone At Telegraph Company, and Western Electric Company. Incorporated. 
Crystals licensed under patents of the Brush Development Company 
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THE MI(:11TY 311D(:ET 
By R. V. PARRETT 

OF interest to all u.h.f. fans is the tiny 
two -way radio brought back from 

Germany by a Canadian soldier. It is 
a self -excited transceiver with a useful 
range of two to four kilometers (about 
1% to 2% miles) and covers frequencies 
from 320 to 380 megacycles. Complete 
with its throat microphone, earphones, 
and antenna, the set weighs only 4 
pounds. 

The power supply is 1.4 and 150 volts 
supplied from dry batteries contained 
in an aluminum box, 6 "x4 "x3%" in size. 
Six round cells in parallel furnish the 
filament voltage while small pie -shaped 
cells are stacked in series to total 150 
volts. The batteries gave very good 
service and had unusually long life so 
were soon pressed into service by the 
Canadians to operate b.c. receivers. 

Two midget u.h.f. tubes are used in 
the r.f. stages and a dual purpose 
standard loktal in the audio circuit. 
The u.h.f. tubes have bakelite insula- 
tion as have the tube sockets which 
indicates that good insulating materials 
were in short supply when the sets were 
built in 1944. Other materials are of 
good quality, however, and the set is 
housed in an aluminum box 23/"x6 % "x 
5 ". The tuning dial is 4%" in diameter 
and graduated every two megacycles. A ratchet on the tuning knob "clicks" 
every single megacycle. This large dial 
allows stations to be easily separated 
when tuning and the stations work 
quite well when close together. 

Laminated W strips make up the 
.aerial which is 65 inches long and plugs 
into a socket on top of the unit. It is 
pliable enough to fold into a small, 
comp act bundle which can be carried 
in the pocket. On the microphone cord 
is a switch which can be clipped to the 
tunic. It carries a push -to -talk button 
and a second switch which can be left 
in the "on" position for long trans- 
missions. 

Resistors are mounted on bakelite 
panels for easy replacement and all 
parts are color -coded and clearly marked 
with the values. During tests in Can- 
ada, transmission was of such good 
quality that it is planned to try a pair 
of the transceivers for "on the spot" broadcasts over a local broadcast 
Station. -iS- 

Canadian soldier holds tiny German 
two -way radio set. It has a range of 
2 I 2 miles for a weight of four pounds. 
A clip -on throat microphone leaves 
both hands free when set is carried 
on the soldier's regular web outfit. 
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A MUST Book for 
Amateur and Serviceman 

iìo-W'4o 
By 

SAMUEL FREEDMAN 
Commander S(E)T, USNR 

Newly Published! 

Fully Illustrated! 

506 Pages of Facts! 
MECHANICS - EQUIPMENT - APPLICATIONS 

with studies of actual installations 

No radio man's technical library can be without this 
complete text on two -way radio. TWO -WAY RADIO 
covers the mechanics and applications of two -way radio 
for all forms of fixed, mobile and portable communica- 
tion. It is written in non -mathematical form and in 
language easily understandable by users or intended 
users of this type of equipment. An excellent guide for 

serviceman and radio amateurs, as well as engineers, 
executives, and planners who are interested in a de- 
tailed analysis of the applications and equipment in 

this field. 
Answers all questions 

TWO -WAY RADIO gives concrete answers to your practical 
questions: How is it used? What are the potentialities of two -way 
communication? Is it efficient? Is it economical? What types are 
best suited for specific uses? What are the technical requirements? 
What are the licensing regulations? Here, in accurate, complete, 
and useable form is the data you need for these and a host of other 
pertinent questions -the basic technical information which will 

enable you to keep pace with the fast- coming developments in two- 
way radio communication. 

Graphically illustrated 
Included in TWO -WAY RADIO are 87 informative illustrations - 
charts, diagrams, and photographs of equipment and installations, 
carefully chosen by the author to illustrate his twenty chapters of 
text material. 

The opening chapters are devoted to planning of two -way radio 
and details of equipment, power supply, mobile and fixed stations, 
and proper antenna systems. Then follows a detailed analysis of AM 
and FM equipment, radio and guided carrier systems, and a full 

discussion of microwaves. Latter chapters describe two -way radio 
communication as used by railroads and police, fire, highway and 
forestry services; also marine and aeronautical applications, and 
personal use by radio amateurs and private citizens. There is ample 
information on maintenance, repair, and trouble shooting, a full 

chapter on licenses and regulations, and a description of typical 
installations by states, communities and border patrol. 

Price $5.00. Use convenient coupon 
with full return privileges 

ZIFF -DAVIS PUBLISHING COMPANY 
185 North Wabash Avenue, Chicago 1, Ill. 

August. 1946 

This Book Tells You- 
How two -way radio functions 
and basic equipment used 

How to plan for two -way 
radio installation 

Components and operation 

of mobile and fixed stations 

Constructional and equip- 
ment details of Frequency 

Modulation and Amplitude 
Modulation installations 

Advantages of microwaves 

How two -way radio is used 

in transportation and public 
services 

How it may be used in pri- 
vate life by amateurs, doc- 

tors, farmers, vacationists, 

etc. 

How to maintain and repair 

two -way radio equipment. 

MAIL THIS COUPON TODAY 

ZIFF -DAVIS PUBLISHING COMPANY 
185 North Wabash Ave., Chicago 1, Illinois 

1 am enclosing $5.00 (check or money order) for which 
please send me one copy of TWO -WAY RADIO. I under- 
stand that I may return book within five days for full re- 
fund if 1 am not entirely pleased. 

Name 

Address 

csty Zone 

State 
ffN 84tì 

r 
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A Simple Method of 

CONTROLLING THE 

BEAM ANTENNA 
By EDWARD 11.1RIi11 

Applying the dependable. Wheatstone bridge princi- 
ple in controlling rotation of directional antennas. 

THE ham has accepted such 
advances in the art as the su- 

a perheterodyne receiver, the 
crystal mike, and the use of such in- 
struments as the cathode -ray oscil- 
loscope, so has he accepted the rotary 
beam antenna. Yet, one of the great- 
est deterrents to the widespread use 
of the rotary beam antenna lies in the 
nature of the mechanism itself. It is 
a comparatively simple job to mount 
and feed a two or three element para- 
sitic array and not much of a task to 
provide some sort of a pivot or bear- 
ing for the unit to turn on. However, 
when it comes to the problem of con- 
trolling the direction from a remote 
position, such as the operating room, 
and also having a positive indication 
of direction at all times, he runs into 
as neat a problem as ham radio has 
to offer. 

Many excellent systems were of- 
fered on the market before the war 
and still better ones will be forth- 
coming. The selsyn motor, for exam- 
ple, is no doubt the ultimate in the 
position- indicating field. Yet these 
systems all have one negative factor 
in common -high cost -usually more 
than the average ham can apportion 
to his antenna system. If some sim- 
ple, yet accurate, method were evolved 
to perform both the rotating and indi- 
cating functions, more amateurs 
would adopt the unidirectional system 
of transmission with a worthwhile re- 
duction in over -all interference on the 
well crowded bands. 

Fig. 2. 

611 

Fig. 1. 

With this thought in mind, the au- 
thor decided to apply a well known 
principle, that of the Wheatstone 
bridge, to act as the controlling sys- 
tem for the electric motor which will 
actually do the driving of the beam. 
The principle of operation is dia- 
grammed in Fig. 1 which shows the 
control circuit. Details of the rotating 
mechanism and motor drive may be 
seen in Fig. 2 and Fig. 3 shows a typ- 
ical adaptation of the complete system 
as a controlling and indicating setup. 
Although many variations are possi- 
ble and, no doubt, will be necessary for 
each individual station, the basic units 
shown in the accompanying figures 
will remain essentially the same. 

The control circuit shown in Fig. 1 
operates as follows. If the resistance 
of R, equals that of R,, the bridge is 
in balance and the operating winding 
of relay RY, will not be energized as 
there is no voltage output appearing at 
the terminals XY. Now, if the resist- 
ance of R, is changed, the bridge be- 
comes unbalanced and an output volt- 
age appears across XY, causing the 
winding of RY, to be energized and 
the contacts AB to close. These con- 
tacts will remain closed until R2 is 
made equal to R, and the bridge re- 
turned to the condition of balance or 
no output voltage. With the constants 
shown, the relay will operate with a 
very slight displacement of R, since 
it is quite sensitive. 

With this basic circuit, it is quite 
obvious that resistance R, can be made 
to follow R, if we cause R, to be driven 
by a motor and turn the motor on and 
off through the contacts of RY,. This 

A RADIO IN 

2 MINUTES OR LESS! 

HOW TO TEST 

Want to repair radios for neigh- 
bors and friends? Or, if you are a 
radio serviceman. do you want to 
learn how to diagnose radio trou- 
bles and flx sets TWICE AS FAST 
and TWICE AS PROFITABLY -with- 
out a lot of costly. hard -to -get test 
equipment? 

Of course you do-and Ghirar- 
di's RADIO TROUBLE-SHOOT- 
ER'S HANDBOOK is just the 
book that will make it possible 
for you to do it -for a total cost 
of only $5. Send coupon on op- 
posite page today. 

"IT'S THE BEST OUT OF 20 SAYS CHIEF 
ENGINEER 

F. S. Bailey, Chief Engineer, Ra- 
dio Operator's School, Brownsville, 
Texas, gives this endorsement of Ra- 
dio-Electronic's greatest basic train- 
ing book: "We find Ghirardis RA- 
DIO PHYSICS COURSE the best of 
20 or more books we have tried 

both as a complete course in 
Radio Physics and for all other 
branches including broadcasting. 
It is giving our students the 
VERY BEST FOR THEIR 
MONEY." Order now -use 
coupon on opposite page! 

Sigettatmetatatmlumagrolvergiestair 

All the Facts on 

A Little Known Subject 

NOW AVAILABLE! 

Don't buy, specify, use, or replace 
Capacitors blindfolded! Save time, save 
money. and increase your service effi- 
ciency by really knowing all about this 
vital subject! Actually. no Radio -Elec- 
tronic component is more important or less 
understood than the Electrolytic Capacitor 
Coming equipment will employ more of 
them -and in new, improved types. This 
new book, "The Electrolytic Capacitor" by 
Alexander M. Georgiev, for more than 15 
years a leader in Capacitor research and de- 
velopment, at last explains the entire subject 
Answers all the many questions servicemen, 
engineers, and designers have been aaking 
about capacitors for years. 

ENDORSED BY A. A. GNIRARDI 
"I heartily recommend The Electrolytic Capac 
itor as 'must' reading for the man who really 
wants to forge ahead in post -war Radio -Elec- 
tronics," states A. A. Ghirardi, internationally 
famous technical author. "It tells what types 
to use and where, and how to use them to best 
advantage -explains the advantages and dis- 
advantages of each - how to make emer- 
gency repairs and a host of other subjects 
invaluable to the man who KNOWS it pays 
to KNOW." 
Contains over ROO pages and 80 illustra- 
tions. Price only $3 ($8.28 foreign). 

USE COUPON! in 
dvertisement 

MAIL TODAY' 

aar..emosk .a._ mxm .. . . 
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MAKE MONEY REPAIRING RADIOS 
AND OTHER ELECTRONIC EQUIPMENT 

GHIRARDI TELLS EXACTLY WHAT TO DO 

... EXACTLY HOW TO DO IT 
If you like to repair radios at home in spare 
time, Ghirardi's RADIO TROUBLE - 
SHOOTER'S HANDBOOK offers you a 
new, fast way that makes the work easy - 
without a lot of previous experience or scarce, 
expensive test equipment. Or, if you are a 
professional radio man, it helps you repair 
two sets in less than the time you'd normally 
take for one. It is the ideal book for training 
new helpers, for substituting tubes and parts 
in these days of shortages, for repairing cheap 
sets quickly and profitably -in short, for 
repairing radios better, faster and more prof- 
itably than you may have thought possible. 

4 LBS. OF FACTUAL, TIME -SAVING 
MONEY- MAKING SERVICE DATA 

RADIO TROUBLESHOOTER'S HANDBOOK 
isn't a "study" book. It rolls up its sleeves and 
goes to work for you the minute you get it It can 
easily pay for itself the first time you use it! Simply 
look up the make, model, and the trouble symptom 
of the radio you want to repair . . and go to 
work. No useless testing! No lost time or motion! 
The HANDBOOK'S clear instructions tell you 
exactly what the trouble is likely to be . . and 
EXACTLY how to fix it. Actually, this big 4 

pound, 744 -page, manual size HANDBOOK brings 
you factual repair data for practically every radio 
in use today -over 4,800 individual makes and 
models! 
In addition, there are hundreds of pages of helpful 
repair charts, tube charts, data on tuning align- 
ment, transformer troubles, tube and parts sub- 
stitutions, color codes, etc. -all for only 35 ($5.50 
foreign) on an ABSOLUTE 5 -DAY MONEY - 
BACK GUARANTEE. 

This "Automatic Teacher" Shows You Exactly How 
to REPAIR OVER 4,800 DIFFERENT RADIO MODELS 
Over 400 pages of the RADIO TROUBLE- 
SHOOTER'S HANDBOOK include spe- 
cific common Trouble Symptoms, their 
Causes and Remedies for practically 
every Radio Receiver in use today. IN 
ADDITION, there are hundreds of pages 
including i -f alignment peaks for over 
20,000 superhets; a big data section on 
i -f transformer troubles -and the most 
up -to -the- minute TUBE CHART you've 

ever seen with complete information on 
EVERY TUBE TYPE and dozens of tips on 
tube substitutions. Other features in- 
clude plug -in and ballast resistor re- 
placement charts; condenser charts; coil, 
transformer, and wire data -and a 
wealth of other material to save time 
and help you make money! ONLY 55 
complete ($5.50 foreign). 

COMPLETE BASIC RADIO - 

ELECTRONIC TRAINING 

36 COURSES IN ONE 

Easily worth $50 or 
more if broken into 
'course" form and 
sent to you in monthly 
lessons. 

FOR BEGINNERS 

All the Basic Science of Radio - 

Electronics in One Big 31/2 lb. 

Book -No monthly lessons to 

wait for. 

LEARN PROFESSIONAL 
SERVICE WORK AT HOME 
WITHOUT AN INSTRUCTOR! 
Study now for a good job as a professional 
Radio- Electronic Service Expert. It's easy to 
learn from Ghirardi's big 1300 -page, profusely 
illustrated MODERN RADIO SERVICING 

book that costs you only $5 complete. 
This one big book covers all phases 
of the work! Explains all necessary 
test instruments ... even how to build 
your own if you prefer, how to trouble- 
shoot all makes of radios, analyze elec- 
tronic circuits, test components, make 
adjustments, repairs, etc., etc. -all 
step -by -step. Even explains how to 
start a successful Radio- Electronic 
Service Business of your own. Sold 
separately for $5 ($5.50 foreign), or see 
MONEY -SAVING COMBINATION 
OFFER in coupon. 

($5.50 foreign). 

Start to train NOW for the most 
interesting of all futures- RADIO- 
ELECTRONICS! Ghirardi's 972 - 
page RADIO PHYSICS COURSE 
BOOK gives you all the basic train- 
ing you need -at a price you can 
afford to pay! Actually, this big 
book has started more people in 
Radio- Electronics than any other 
book or course. It is more widely 
used for home study -and more 
widely used in U. S. Signal 
Corps and Navy Schools and 
in civilian schools and col- 
leges than any other book of 
its kind! 

NO OTHER COURSE LIKE IT! 
Ghirardi's RADIO PHYSICS COURSE book with 
its 500 illustrations and 856 self -testing review 
questions makes it surprisingly easy for you to 
learn at home without an instructor. Nothing is 

omitted, nothing condensed. Everything is made 
as easy as A -B -C. Ask any radio man! You'll be 
amazed how quickly you'll master the subjects 
that other courses and books make seem very com- 
plicated. Begin today. Examine this truly great 
book for 5 full days -and get every cent of your 
money back if you're not more than satisfied. 

August, 1946 

EVERY CONCEIVABLE 
SERVICE SUBJECT 

Explains circuit and opera- 
tion of all types of essential 
service instruments: How and 
when to use them; How to 
build your own; Preliminary 
trouble checks; Trouble- 
shooting; Repairs; Obscure 
radio troubles; Aligning and 
neutralizing; Auto and Ma- 
rine Radios; Interference re- 
duction; AVC and QAVC cir- 
cuits, etc., etc. 

l` 

MURRAY HILL BOOKS, Inc., 
Dept. RN -86, 232 Madison Ave., New York 16, N. Y. 
Enclosed find s for books checked; or send C.O.D. (in U. S. A. only) for this 
amount plus postage. If not fully satisfactory, I may return the books at the end of 5 days 
and receive my money back. RADIO PHYSICS COURSE 

RADIO TROUBLESHOOTER'S $5 ($5.50 foreign) 
HANDBOOK $5 ($5.50 foreign) THE ELECTROLYTIC CAPACITOR 
MODERN RADIO SERVICING (See advertisement in adjoining 

$5 ($5.50 foreign) column) $3. ($3.25 foreign) 
Special MONEY -SAVING COMBINATION: 

BOTH Modern Radio Servicing and Troubleshooter's Handbook 
$0.50 for the two ($10.50 foreign). 

Name 

Address 
City & Dist. No State 

(Please print or write plainly) 
g e 
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IT'S EXCLUSIVE! 
LOW PRICED! 

WRL GLOBE TROTTER 

TI{IUSUITTEI{ KIT 
READY NOW! 

LEO'S 
Sensation 

of the Year! 

$59.95 40 WATT INPUT Cat. No. 70 -300 
Complete including all parts, chassis panel, stream- 
lined cabinet, less tubes, coils, and meter. 
Cat. No. 70-312 Kit same as above, wired by our 

engineers $75.00 
All necessary Accessories $13.85 extra 

Here is the latest, most outstanding transmitter value 
on the market today. The WRL Globe Trotter is capable 
of 40 watts input on C.W. and 25 watts input on 
phone on all bands from 1500 KC through 28 
Megacycles. Incorporates the Tritet Oscillator us- 
ing a 20 meter % -tai and providing sufficient drive at 

10 meters for the 807 final; Hefsing choke modulation 
three bands, all pretuned; 10, 20, and 80 meters 
metering providèd for both oscillator and final stages 
two power supplies, one for 807 final and modulator 
tubes, one for speech amplifier and oscillator stage. 

EXTRA SPECIAL RECEIVER BUY! 
New BC 348Q Surplus Receiver. £ tubes, 200 to 500 
Kilocycles. Weather, aircraft, and all ham bands ex- 
cept 10 meters. Cat. No. 35 -61, less speaker, 
ONLY $85 
Here are Just a few of the many well-known receivers 
offered by Leo: 
Hallicrafters 838 .39.50 Hallicrafters 8 %46 ..$115 
Hallicrafters S40 79.50 Hallicrafters S %42 ..$250 
RME 45 186. Hallicrafters S410 33.50 
RME 84 $98.70 Hammarlund HQ- 129% 129. 
National NC 2 -40C 225. 
Use our liberal trade -in and easy terms. 

SERVICE HEILER NEEDS 

a1 

! 

WRL MULTITESTER 
Steel case wish 
30 -60% ankle. $¡ 

10 
875 

Cat. No. 16 -491 
Less Leads .. 

Handles :\C DC Voltmeter. DO Milllammeter. high and low 
range Ohmmeter. 3" meter with sturdy D'Aronsral movement. 
Size 5igx8x314. 
A complete stock of tools, replacement parts, test equipment, 
Intercom and public address systems . . . everything for the 
progressive service dealer. 

TUBULAR CONDENSERS! 
Immediate Delivery! 

Small type, Standard Tubular By -Pass Condensers. 
Waterproof, Long -Life, Phenolic wrapped and Pheno- 
lic end fill. Also double waterproof seal. Manufac- 
tured to same high specifications used in the famous 
VT fuse. Genuine lead non -inductive foil condensers. 

Unconditionally Guaranteed. 
Cat. Cap. 100 Single Cat. Cap. 100 Single 
No. Mid. Lots Lots No. Mfd. Lots Lots 

400V 600v 
27 -837 .002 5.40 .06 27 -853 .0025 6.30 .07 
27 -839 .0025 5.40 .06 27 -855 .005 6.30 .07 
27 -841 .005 5.40 .06 27 -857 .01 6.30 .07 
27 -843 .02 5.40 .06 27 -859 .02 8.30 .07 
27 -845 .02,5 6.30 .07 1000'r 
27 -847 .05 6.30 .07 27 -861 .0025 7.20 .08 
27 -349 .1 7.20 .08 27 -863 .0035 7.20 .08 
27 -851 .2 8.10 .09 27 -865 .005 7.20 .08 
On quantities of 500 or over condensers may be as- 
sorted to obtain an additional 5% discount with a 
minimum quantity of 100 of each type. 

GET OUR LATEST FLYER FREE! 
l'acked with real buys in radio, 
electronic, and general merchan- 
dise. 
Giant Radio Map 

(size 31 /z ft. x 4/2 ft)...15c 
Handy Tube -Base Calculator-25c 

Address Dept. AN -8 
Council Bluffs, Iowa 
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Formerly Wholesale 
Radio Laboratories 

CONTROL ROOM 

4 WIRE r CABLE 

tRI 

ON-OFF ;WITCH 
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uo V. A.C. 
+ 

3 

A C ! 
B 

e MOTOR 

1 410 RY 
1 

3EARS 

R3 

D.C. POWER 
SUPPLY 

Fig. 3. 

is accomplished by using two variable 
resistances which are identical and 
cover their entire range through a ro- 
tation of 360 degrees. R, is mounted 
in the operating room (with a dial 
indicating position bearing on a map) 
and Rs is mounted on the beam and 
rotates exactly with the beam driven 
by the motor. Thus, when R, is dis- 
placed from a balance setting in the 
room, the contacts of RY, will close 
causing the motor to operate. The 
motor drives the beam causing it to 
turn and R2 to vary its resistance un- 
til the bridge is once again in balance 
when the contacts will open and the 
motor will stop. Thus, the beam will 
stop in a position determined by the 
setting of R,. 

Some means of continuous rotation 
should be provided for in the feed 
system or, if preferred, the motor can 
be made to reverse at the end of each 
360 degree rotation of the beam. 

As the system stands, the beam will 
continue to rotate until R5 is posi- 
tioned correctly when the relay con- 
tacts will open and the motor stops. 
But if the system is not sufficiently 
damped, the inertia of the system 
will carry it past the balance point 
with a resulting small error in the 
positioning of R, with respect to R5; 
in the extreme case of too much in- 
ertia, R2 will be driven completely out 
of balance condition of the bridge and 
the contacts RY, will again close caus- 
ing the motor to start up again and 
drive the beam around. In most sys- 
tems, the damping caused by the high 
reduction gear ratio is sufficient to 
stop the beam immediately upon re- 
lease of the contacts RY,. For addi- 
tional damping, the back contacts of 
RY, are connected as shown in Fig. 1 
and Fig. 3. Thus, when the bridge 
balances and RY, releases, the motor 
windings are shorted through the back 
contacts. These short circuited wind- 
ings act as a brake on the motor. Al- 
though unnecessary in an application 
of this type, it is possible that the use 
of a polar relay at RY, would be desir- 
able, in order to make the motor re- 
verse in case the system overshoots 
its mark. 

The circuit values shown in the 
respective figures are for this particu- 
lar setup only and may be changed at 
will without altering the basic cir- 
cuit's operation. About all that is 
necessary is to make R, and R3 iden- 

tical. This may be done by purchasing 
two identical wire wound rheostats 
and altering them for 360 degree ro- 
tation or constructing the resistances 
entirely from material at hand. An 
attempt should be made to have the 
resistance vary linearly with the rota- 
tion of the contact arm. Ra and R, 
must be identical and preferably wire 
wound of a value equal to the maxi- 
mum resistance of R,. The relay in 
this case is of the sensitive plate cir- 
cuit type but almost any d.c. relay 
may be used provided the correct sup- 
ply of voltage is available. In fact, 
excellent results may be obtained us- 
ing relays from an automobile voltage 
regulator and a 6 volt supply. Of 
course, the resistors must be able to 
withstand the increased current neces- 
sary with such a system. 

Now a word about the all- important 
item of expense. The motor and gear 
assembly for the drive unit and beam 
mount must necessarily be designed to 
fit the individual application. For ex- 
ample, a small electric motor could be 
purchased second hand for a few dol- 
lars and, if available, the reduction 
gears could be constructed from old 
ones. At any rate, the cost of these 
items depends entirely upon the Yan- 
kee ingenuity of the amateur himself. 

Considering the remaining material 
necessary (those parts needed for the 
control circuit) they may be obtained 
from any reliable parts supply concern 
for less than five dollars. In fact, it 
is possible to construct the entire sys- 
tem, including the purchase of the 
motor, with an entire outlay of less 
than ten dollars. 

There is nothing that can be done 
to the transmitter proper which would 
involve such a small cash' outlay and 
yet contribute so much to the actual 
operating efficiency of the station as 
this small amount of effort expended 
on the antenna system. 

CLEANING 
CONDENSER PLATES 

WHEN dust lodges between variable 
condenser plates minute metal 

particles in the dust often cause crack- 
ling noises in the receiver. 

An ordinary pipe cleaner run between 
the plates of the condenser will clean 
out all of the dust without bending or 
damaging the plates in any way. 

S.G.W. 
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YOU name the brand - 
(original equipment or replacement) 

PHOTOFACT FOLDERS 
give you the exact 

part numbers 
The manufacturers behind these and 
many other famous radio trade- 
marks, including many radio set 
manufacturers, say that Howard W. 
Sams PhotoFact* Folders offer you 
the most revolutionary service data 
ever devised. They claim - and 
rightly -that they can save up to 
50 percent of any radio service 
engineer's time. 

No wonder! PhotoFact Folders 
tell you -by data and pictures - everything you want to know 
about servicing every post- 
war radio made. Every part 

is listed and numbered. Every ser- 
vicing shortcut and installation fact 

is fully set down! This at a time when 
receivers are more complicated than ever! 

You get a set of from 30 to 50 PhotoFact 
Folders at a time. Each set comes to you in a 
handy envelope at a cost of only $1.50 for each 
group. They cover all new radios, phonographs, 
intercommunication systems and power ampli- 
fiers as they reach the market. 

Demand for the Howard W. Sams PhotoFact 
Folder Service is phenomenal. Paper shortages 
may make it impossible to send you the first 
sets immediately. But reprints are now being 
made -and you will get additional sets as fast 
as they are issued. Ask your distributor for full 
details and specimen folders. Have him put 
your name on his reservation list! 

HOWARD W. SAMS & CO., INC. 
2924 East Washington Street, Indianapolis 6, Indiana 

Trademark Re 'stared 

SA s 
S 

Ser` Service 

Radio 
HiS=inetrs _._ 

S1No_1 
' FOt,üG 

()N)T(lFACt 

150 ' 

MA LIOR J 

SPRIVot 

It al 
ßß °at c . E 

(V./Jensen 
WHAT THE PHOTOFACT SERVICE IS: 
It's a new and radically dif- 
ferent method of giving you 
the complete service story on 
every receiver manufactured 
since January 1, 1946. 

All information is com- 
piled by experts - from 
actual examination of models 
themselves, not from ordi- 
nary service data. No brand 
of product is recommended 
above another - all original 

equipment part numbers are 
listed as well as competitive 
component part numbers. 
Each Folder gives you from 
2 to 12 clear photos of the 
chassis ... a keyed reference 
alignment procedure . . . 

complete voltage and resist- 
ance analyses ... complete 
stage gain measurement 
data ... plus a schematic 
diagram. 

PUBLICATION DATE -SET NO. 2 
JULY 25th -ORDER TODAY 

OWARD W. AMSac0, *lc. RADIo P 
August, 1946 
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THE JOHNSON O BEAM 

THE JOHNSON O WITH REFLECTOR 

THE JOHNSON HARMONIC RADIATOR 

This highly efficient system is ap- 
plicable to a wide variety of 
antennas, including the sensational 
11Q11 Beam, Radiator -Reflector and 
Radiator- Director Beams, Harmonic 
Radiators, "V" Beams and many 
others. With all these the follow. 
ing advantages are realized: 

Matched impedances through- 
out with greater radiation from 
the same transmitting power 
than may be obtained with ordi- 
nary non- matched antenna feed- 
er systems. 

Permits use of open wire line 
resulting in exceptionally low 
transmission line loss - about 
I / 10 that of "twisted pair" 
lines. 

No exact or critical overall line 
lengths. Line may be several 
hundred feet long if desired. 

Easily installed and adjusted - 
complete data supplied. 

Available for all the radio 
amateur bands from 80 to I1/4 
meters. 

E. f. Johnson Co. Waseca, Minn, 

CIRCUIT PAGE 
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Here, and on following pages, are circuit diagrams 
and parts lists of many new postwar radio receivers. 
Radio News will bring to you other circuits as quickly 
as possible after we receive them from manufacturers. 

RADIO NEWS, AUGUST, 1946 HOWARD MODEL 901 

w-COI .. nwu,. ceeu 

M°3 

o G r o o o o' 126T WY I,. ....cI 

RADIO NEWS, AUGUST, 1946 CROSLEY MODEL 56TX 

0000 

RADIO NEWS, AUGUST, 1946 
If MARIO at 455 C. 

EMERSON MODEL 519 

(For parts lists see page 70.) 

August, 1946 

HARVEY 
has greatly needed 

components for 
engineers and 

experimenters 

We carry at all times a complete and ex- 
tensive assortment of test equipment made 
by all the better -known manufact 
IN STOCK NOW FOR IMMEDIATE DELIVERY 

Brand New 
Weston Model 779 -Type 1 Analyzer 

Ranges: 
DC Volts: 0- 2.5.10.50- 250.1000 

(at 20.000 or 1000 ohms per volt) 
AC Volts: 0- 2.5- 10 -50. 250.1000 

DC C t: 0- .1.1- 10- 50.250 ma; O -I -IO am- 
peres 

Decibels: -14 to +2, -2 to +14; +12 to +28. 
+26 to +42, +38 to +54 

Ohms: 0. 3000 -25 ohms center scale 
0- 30,000 -250 ohms center scale 
0. 300.000 -2500 ohms center scale 
0 -30 megohms- 250,000 ohms center scale 

In beautifully finished antique oak case with cover, 
complete with self -contained batteries f o r all 
ranges, test leads and comprehensive instruction 
book Net, $74.70 
Weston Model 785 Industrial Circuit Tester. 
Ranges similar to 779 plus AC current ranges of 
5- I -5 -10 amperes. A really rugged unit built to 

take the physical abuse it might encounter when 
used in field electrical shops, laboratories, broad- 
cast stations and aboard ship Net, $101.25 
Brand New -Just released- Weston Model 
798 Proportional Mutual Conductance Tube 
Checker. T e s t s every American -made t u be 
known, regardless of date of manufacture, or type 
in the receiving tube category -plus all acorns and 
midgets in the 9000 series. 807's. 6AK5, 6AK6, 
6Ag6, 6AT6. etc. All filament voltages from 1.1 

to 115. Meter scale calibrated in micromhos 
0.3000- 6000 -12,000, also red and green sections 
for good and bad indication and diode check. 
Sensitivity of tester can be varied. It also con- 
tains a volt- ohmmeter reading up to 750 volts AC 
or DC, 3 ranges each; reads current in 2 ranges 
7.5 or 150 mils and has resistance scales 0- 100,000 
ohms and 0 -I megohm. Unit is supplied in grey 
wrinkle finish steel case with cover, test leads, in- 
struction manual and tube charts. .Net, $182.65 
The ever popular Weston Model 697 Pocket 
Meter. Ruggedly constructed with heavy molded 
bakelite case. AC /DC voltage scales 0.7.5- 15 -150- 
750; DC current 0- 7.5 -75 mils; resistance 0 -500- 
5000- 500,000 ohms. This unit is very compact and 
is just the thing to slip in your pocket for that 
job away from the lab. Weston high quality con- 
struction throughout, all multipliers are I% wire 
wound on bobbins by Weston precision methods. 
This unit complete with self contained batteries 
and test leads at only $25.92 
Do you need a small meter for that special )ob 
requiring low resistance scales such as checking 
DC resistanc. of electric motor windings, trans- 
formers of all types. etc.? This Weston 698 -1F 
reads very accurately as low as I /20th ohm. Two 
scales: 0.10 and 0-1000 ohms full scale. Very 
compact, measuring only 5" x 23/4" x lys" and 
almost fits a vest pocket. 
Specially priced at $16.22 
A companion unit for the higher ranges, Weston 
Model 689. Two scales: 0 -5000 a n d 0- 50.000 
ohms, at only 514.58 
Also Weston panel meters, all types -301. 501. 517. 
425- AC- DC -RF -VU -all ranges ... most of them 
in stock right now. 

Re nee tk ., HARVEY Ifas. ¡full stocke 

...saKfe -dac. etiiKtigy eeauice...aú) 

{aim. Se 44 u cfoa coda Kew! 

Telephone: / \ LO. 3-1800 

103 West 43rd St., New York 18, N. Y. 
S%íit/ .ú s/'', 
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III COMPONENT MOUNTING STRIP 
A new type of component mounting 

strip has been developed by Yates En- 
gineering Services of Cranford, New 
Jersey. 

By using these strips the need for 
soldering lugs or other metal inserts 

OHM CHEST 
packed with 

100 Insulated Resistors 

A tremendous value! This handsome Chest 
has twenty compartments -10 in the base and 

Walnut finish; brass 10 in a removable tray. 
hinges and fastener. 
Contains 100 resistors 
stamped with resistance 
values, 5 ohms to 20 
megohms, 1/2 watt to 2 

watts, color coded. 
Every size is popular. 
No war surplus resistors 
in this Ohm Chest! 

ORDER NOW for 
immediate delivery. 

495 
complete 

POSTPAID 

788 : 

Wi h each Ohm -Chest ordered, we 
end our "Resist -O- Guide" free. en 

wheels in color/ 
show all resistance values. 

This offer good 
only in U. S. A. 

Write for our monthly 
BARGAIN CATALOGS 

-they're tree! 

OISON RADIO WAREHOUSE 
73 E. Mill St., Dept. 32, Akron, Ohio 

Send me Ohm -Chests with 100 
Insulated Resistors in each, @ $4.95. 
"Resist -O- Guide" free with each Chest. 
I enclose $ Send C. O. D. 

NAME 

ADDRESS 
fili 

is eliminated. The mounting strips 
are available in glass, ceramic, rubber 
or laminated plastic. The choice of 
insulation makes these component 
mounting boards adaptable to virtu- 
ally any type of r.f. circuit assembly 
as well as audio, power supply or in- 
dustrial electronic applications. Heat 
dissipation of resistor units is good 
due to the free air circulation possible 
with this mounting. 

These strips are available in both 
standard and special sizes. Full infor- 
mation will be furnished interested 
persons upon application to Yates 
Engineering Services, Two Hampton 
Road, Cranford, N. J. 

G.E. PORTABLE 
A self- charging portable radio which 

operates for 20 hours on a penny's 
worth of electricity was recently dem- 
onstrated by General Electric Com- 
pany. 

Power for the new portable is sup- 
plied by a two -volt, leak -proof storage 
battery which operates the radio for 
20 hours on a single charge. The bat- 
tery can be recharged by plugging into 
ordinary a.c. house current. The re- 
ceiver is designed to play at full 
volume while the battery is being 
charged. 

This portable will be available in 
two models, one designed for standard 

broadcast reception, the other with 
standard and five short -wave bands. 
Both will have die -cast aluminum con- 
struction throughout. The set will 
weigh about 20 pounds. 

This receiver is now in production 

at the General Electric Company, 
Bridgeport, Conn., plant. 

PLUG -IN RELAYS 
A hermetically sealed plug -in relay 

line designed for a.c. or d.c. operation 
in small radio transmitters, aircraft 
control circuits and other applications 
where space is limited has been an- 
nounced by Ward Leonard Electric 
Company of Mount Vernon, New York. 

The unit is completely encased in a 
cylindrical can which provides protec- 
tion against adverse atmospheric con- 
ditions such as moisture, dust, gases, 
corrosion, etc. The relay coil and con- 
tact connections are totally enclosed 
within the metal housing and are 
brought to the prongs of a standard 
octal plug base. 

The line is available in contact com- 
binations of double pole, double throw 
with a.c. contact ratings (at commer- 
cial frequencies of 4 amperes, from 
0 -115 volts and d.c. contact ratings of 
5 amperes from 25 to 115 volts. 

Additional information on the line 

will be furnished by Ward Leonard 
Electric Company, Mount Vernon, New 
York. 

PICKUP HEAD 
General Electric Company has an- 

nounced a new small -sized pickup head 
which will be used with the new G.E. 
electronic reproducer. 

Special features of this unit include 
record reproduction incredibly free 
from chatter, needle radiation and 
scratch prevalent in former systems; 
reduction in record wear; improved 
tone quality and perfect tonal balance 
at both high and low volumes, accord- 
ing to the company. 

The new reproducer, of which this 
pickup head is a part, will be used in every automatic radio -phonograph 
built by the General Electric Receiver 
Division at Bridgeport, Conn. 

AIRCRAFT RADIOTELEPHONE 
Hallicraf ters Company of Chicago 

has recently perfected a light -weight, 
radiotelephone specifically designed 
for the personal aircraft field. This 
unit combines good performance with 
simplicity of operation. 

This transmitter -receiver, known as 
the Skyfone model CA -2 weighs less 
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Quality products -the Sylvania 
Lock -In tube, and the tiny T -3 

tube of proximity fuze fame. 

SIL VAXIA XEWS 
RADIO SERVICE EDITION 

AUGUST Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, l'a. 1946 

"CARRY THE TUBES THAT BUILD GOODWILL" IS 

THEME OF SYLVANIA TUBE QUALITY STORY 

by 

FRANK FAX 

Carrying the complete line of Sylvania 
receiving tubes is one of the best ways 
to build goodwill for your business. 

You can be sure of this because of the 
public's recognition of Sylvania's high 
quality. Extensive national advertising 
has helped promote this recognition - 
and acceptance. QUALITY CONTROL 
backs up this story of Sylvania quality. 

Before Sylvania tubes can be shipped 
to your distributor, they must first pass 
a series of stiff tests conducted by an 
efficient Quality Control Department. 
Only those tubes that are proved to be 
electrically and mechanically perfect 
ever reach you. 

Sylvania makes its own tube parts - 
over forty -five million a month. Even the 
fine tungsten wire filaments for Sylvania 
tubes are Sylvania -made to safeguard the 
quality of this vital tube element. 

As a result, Sylvania can keep a close 
check on every tube - from raw mate- 
rials straight through to the finished 
product. 

Remember the story of Sylvania qual- 
ity! It is one reason why carrying Syl- 
vania tubes means you will receive a lot 
extra in the way of goodwill. 

SEE YOUR SYLVANIA DISTRIBUTOR 

For full information on the complete line 
of Sylvania receiving tubes - and the 
long list of valuable business and tech- 
nical aids for you - call on your local 
distributor. 

Part of the Emporium, Pa., Tube Plant, 
where pleasant surroundings help keep 

employees tuned to quality workmanship. 

el".. OOP` r ® 111111111041, 5s 
1111g` ...p,. 
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Completed tubes are being "aged" 
to stabilize characteristics. Then they 

get continuity, short and noise tests. 

Tubes are here being given the Life 

Test - as another check on design, 
quality and dependable service. 

This operation gives a percentage of 

all previously tested tubes a thorough 
going -over -just as a "double- check." 

SYLVANIArELECTR 
August, 1946 

Emporium, Pa. 
CATHODE RAY TUBES: ELECTRONIC DEVICES, FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES: ELECTRIC LIGHT BULBS 
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RADIONIC EQUIPMENT CO. 

APPROVED ELECTRONICS 
A 100 Signal Generator 

A complete instrument incor- 
porating all the features neces- 
sary to give you a solid, 
dependable signal. Accurate 
calibration in 6 ranges cover- 
ing 100 kcs to 52 mcs. Provi- 
sion for internal or externa' 
modulation continuously vari- 
able from $47.00 ,,_100% 

NEW! WATERMAN 
POCKETSCOPE 

An oscilloscope that has all the con- 
ventional features but in a unit 10% of 
the usual size. A 2' CRT that can be 
viewed at any angle. Hor. and ver. 
amplifiers with excellent freq. charac- 
teristics. Sweep circuit substantially 
linear from 10 to 50,000 cycles. Minia- 
lure tubes. Well designed power sup- 
ply. Convenience PLUS! $53.90 4x6 t/zx1 0 inches. 6 lbs... 

TRIPLETT No. 2413 
TUBE CHECKER 

An .ultra -modern instrument in 
design as well as appearance. 
Handles all of the newcomers. 
Emphasis on convenience and 
accuracy. Controls are ar- 
ranged to provide all the in- 
formation you want with a 
minimum of time and effort on 
your part. The usual Triplett 
quality and $48.50 dependability... 

WESTON 697 VOM 
A universal instrument that will measure voltages in 4 ranges - 
7.5, 15, 150, 750, AC and DC; current in 2 ranges, 7.5 and 75 
ma; and resistance in 2 ranges 0 -5000 and 0- 500,000. Self - 

contained battery. Pocket size. Weight 1 3/4 lbs. $26.00 3 I meter, 1000 ohm per volt movement 

TRIPLETT 625 -N 
A 6' two -color scale covering 32 ranges. Complete AC -DC 
voltage, current, resistance and output measurements, with o 
basic 20,000 ohm per volt movement. Multi- position selector 
switches for circuit and range settings. Ideal for those high re- 
sistance television circuits as well as general $44.10 shop and laboratory use 7 

SUPREME 3' Oscilloscope Mod. 546 $87.70 
SUPREME Tube and set tester Mod. 504A 87.69 
WESTON No. 779 75.00 
INVERTER, 110V DC to AC, 25 Watt 7.15 

(Ideal for phono players) 
ASTATIC 172A 2.50 
MEISSNER Coil Kit, 456 Kcs 1.99 

(Shielded input and output, unshielded osc.) 
ANTENNA Coil .49 
12' PM 20 -oz. speaker 6.25 
MEISSNER choke coil kit (10 assorted) .49 
Rub -R -Light Flashlight, less bat 1.85 
Lots of 12 13.35 
CAT WHISKERS, kit of 3 kit .05 
EL VIBRATORS, 1703- 2041 -2088 -2089.... 2.09 

Auto and farm sets 3.50 
RIDER'S MANUALS, Vol. VI 11.00 
Vols. IX, XI, XIII and XIV (each) 15.00 
50L6 output transformers .49 
ANTENNA Krt, 50 ft. ant. wire, 25 ft. leadin .79 
2 ground straps, 2 insul. 2 screw eyes, 2 nail 

knobs, Lots of 5 .65 

STANDARD make universal output trans., 6 
watt $ 1.20 

STANCOR P6010, 5 tube universal power 
trans., 40 ma., 6V fil 2.65 

STANCOR P6011, 7 tube, 70 ma., 6.3 fil 3.38 
STANCOR P6012, 9 tube, 90 ma., 6.3 fil 3.82 
5' PM SPEAKER 2.15 
6' PM SPEAKER 2.45 
8' PM SPEAKER 3.60 
WEBSTER, Record Changers Models 50 and 56 

MASCO SOUND SYSTEMS 

25 Watt amp. with tube. $43.40 
35 Watt amp. with tubes 51.77 
50 Watt amp. with tubes 68.57 
25 Watt complete portable system 88.74 
35 Watt complete portable system 97.10 
50 Watt complete portable system 168.06 
35 Watt amplifier with record changer, top 

with tubes 89.75 
Chancellor Portable Record Player -in 

simulated ALLIGATOR leather....complete 36.95 

NEW UNIQUE RENIER 
AC /DC VOLT-MIL-METER 

Shunts and multipliers are pro- 
vided in cartridge form and 
are stored in a small self - 

contained drawer for selection 
as required. This feature per- 
mits a great variety of ranges 
and functions and is excelle,,' 
for instructional purposes. Ideal 
for laboratory and school. 

Model 334 (illustrated) com- 
plete with 6 shunts, 
6 multipliers, 2 $31.85 
fuses 
Write us for descriptive 
literature. 

VOMAX 
The vacuum tube voltmeter that meets 
every measurement .. $59.85 need. 57 ranges 

E-I. VIBRATOR 

POWER SUPPLY 

Here's the high voltage supply for 
that portable, mobile, or boat ¡ob. 

300 volts ig 100 ma., 6 volts J 8 

amps input. Well filtered hum -free. 
6 lbs. Handsomely finished and 
designed for deck 

$ 4.97 mounting 1 

J 

CHANCELLOR 
RECORD PLAYER 

Shure crystal pickup; drawn 
aluminum case; plastic turn- 

table; 10,000 play Precious 

Point needle, handsome baked 
brown lacquer finish; 115V AC 

motor; all combined with excel 
lent design and workmanship 
to give you a dependable rec- 

ord playeroffirst- classappear 
ance at a re- dt ' 7.95 markable price.. 

Terms: Full Payment with order or 25% 
deposit, balance COD. Include Postage 

Write DEPT W7 for FREE CATALOG of 

parts, sound equipment and accessories 

RADIONIC EQUIPMENT CO. 
( "Chancellor Radio ") 

170 Nassau St., New York 7, N. Y. 

than 8 pounds but covers the frequen- 
cies of radio ranges, control towers 
and beacons for navigational purposes. 
It also includes a broadcast band. 

The CA -2 is designed to operate over 
a wide range of temperature, humidity 
and vibration. 

The Skyfone has only three controls 
and separate dial scales to avoid con- 
fusion. 

Additional details on the Skyfone 
are available from Hallicrafters Com- 
pany, 2611 S. Indiana Avenue, Chi- 
cago, Illinois. 

RADIO INTERFERENCE FILTERS 
Sprague Products Company of North 

Adams, Massachusetts has recently 
announced a new line of Filterol Ra- 
dio Interference Filters. 

These units are small, completely 
self- contained units and are applicable 
to any electrical device within their 
ratings. They provide noise suppres- 
sion throughout all broadcast bands. 
Designed for installation in series with 
the power line or interfering device, 
Filterols should be mounted on the 
frame of the device or in a grounded 
junction box as close to the device as 
possible. 

Their basic circuit is a three termi- 
nal network of which the can is one 
terminal. Four available types in- 
clude 115 v., a.c. or d.c. ratings from 1 

to 35 amperes, and one unit for 220 
volts, a.c. or d.c. at 20 amperes. 

Complete details of the new Filterol 
line will be furnished by Sprague 
Products Company, Nor th Adams, 
Massachusetts. 

NEW SOLDERING IRON 
A patented, automatic feed, electric 

soldering iron, known as the "Eject - 
O- Matie" has recently been introduced 
by Multi -Products Tool Company of 
Newark, N. J. 

This iron is trigger operated and 
ejects a measured amount of solder 
from a reel concealed in the handle. 
A special retracting feature prevents 
the melting of excess solder on the 

(Continued on page 80) 
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Regularly Scheduled 

Programs are on the Air! 
Two great broadcasting corporations have entered Television and 
are today producing programs. Other large organizations have applied for licenses to 
broadcast Television in all parts of the country! The sale of home receivers is now pro- 
gressing. In other words, we believe it's the beginning of a vast and exciting new business. 
Regular Television broadcasting is now a reality! 

TELEVISION AND YOU 
The opportunity in Television is far greater for the properly trained man. You owe it to 
yourself to investigate Television and to prepare yourself to become a valued part of a 

fascinating new profession. 

PREPARE THE "AMERICAN" WAY 
The American Television Institute is the oldest and largest training organization exclusively 
for Television. "American" students are trained by top Television engineers with the latest 
commercial equipment. You will train under actual Television studio conditions. You 
will learn by doing. You can qualify for your chosen field with the necessary fundamental 

knowledge plus real studio experience and skill. 

Studio Photos Courtesy of 
Television Station WCBW 

VETERANS ATTENTION! 
The American Television Institute has been 

roved for Veteran's Training under the 
G.I. Bill of Rights. During the war, hou- 
sands of Signal Corps men were rtrained 
under contract with the War Department. 
Our training methods have been developed 
to a high degree and o 

r 
school has up to 

the minute facilities in every respect. If 
you are a veteran, mark the coupon for the 
G.I. Eligibility Questionnaire. 

WHICH PHASE OF TELEVISION? 
The American Television Institute's tremendous 
facilities offer a complete selection of 'Tele- 
vision study - broadcast studio and control, 
broadcast transmitter, receiver installation and 
service -in fact, all departments are thoroughly 
covered in our laboratories. 

WHEN DO YOU START? 
The best time is right now ! Immediately ! New 
classes are forming every week. Use the coupon 
to get further details. Mail it today! 

American Television Institute 
DIVISION OF 

AMERICAN TELEVISION LABORATORIES, INC. 

433 E. Erle Street Chicago 11, Illinois 

August, 1946 

TELEVISION STUDIO CONTROL 

TUBE MAKING AT A.T.L. 

REQUEST FOR FREE INFORMATION 

AMERICAN TELEVISION INSTITUTE 
433 East Erie Street, Chicago 11, Illinois 

Please send me complete details of your 
Television training. 

I am a veteran. 

NAME 

ADDRESS 

CITY & STATE 
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BUILD 
YOUR LINE 

AROUND 

For quick starting, uniform 
speed and quietness, equip 
your new phonographs and 
record -changers with Smooth 
Power motors. From the wide 
and modern GI line, accu- 
rately and carefully built, you 
can select exactly the right 
motors for your needs. 

Then you'll be sure of 
giving your customers that 
smooth, all 'round perform- 
ance that builds good will .. 
and sales. For motors you can 
always depend upon, stand- 
ardize on Smooth Power. 

* * * 

NOTE TO INDIVIDUAL USERS: 

Smooth Power motors are sold only 
through established trade channels. 

THE GENERAL 
INDUSTRIES co. 

DEPT. MR ELYRIA, OHIO 

70 

Parts Lists 
(FOR CIRCUIT DIAGRAMS APPEARING ON PAGES 64 AND 65) 

EMERSON -MODEL 519 

Part No. Code and Description 
397000 R1, R9 -15 meg., 1/4 W. res. 
321330 R2-3.3 meg., 1/4 w. res. 
390010 R,-.5 meg. vol. control 
321130 R,, R5- 470,000 ohm. 1/4 w. res. 
340290 R9-150 ohm, 1/2 w. res. 
370490 R ,-1000 ohm, 1 w. res. 
310810 Re- 22,000 ohm, 1/4 w. res. 
340010 R,0 -10 ohm, V2 w. res. 
397040 R11 -15 ohm, l w., wire -wound 

res. 
321050 R.-220,000 ohm, 1/4 w. res. 
900160 C1, C_-Two -gang variable cond. 

Cs- Trimmer (Part of C1, C,) 
Cs- Trimmer (Part of Cl, Cs) 
C6, Ce- Trimmers (Part of first 

i.f. trans.) 
C7, Cs-Trimmers (Part of sec- 

ond i.f. trans.) 
920010 Co, C75 -.002 pad., 600 v. cond. 
920170 C, -.001 µfd., 600 r. cond. 
920020 C,1, C10-.02 pfd., 400 V. cond. 
910000 C,,- .00022 pfd. mica cond. 
920040 C14 -.1 µfd., 200 v. cond. 
920030 C,e -.05 µfd., 400 v. cond. 
925000 C,,,' C,9 -30/50 µfd., dual dry - 

elec. cond. 
920050 C19 -.2 pfd., 200 v. cond. 
720000 T, -First i.f. trans. 
720100 T.,- Second i.f. trans. 
734000 T,- Output trans. 
716010 T4 -Osc. coil 

Part No. 
30189 
30731 
14583 

30492 
38785 
12928 
36242 

30931 
30648 
6134 
70652 
70617 
39632 
39622 
70412 

70711 
70712 
39640 
70627 
70635 
39612 
70615 
39152 

70700 

70416 
70411 
39839 

70618 
39841 
70418 
39892 
39837 
36800 

RCA -MODEL 56X10 

Code and Description R R,, -120 ohm, 1/4 w. res. 
R0-1200 ohm, 1/4 w, res. 
Rs, Ro, R,2- 220,000 ohm, 1/4 

w. res. 
R4- 22,000 ohm, 1/4 w. res. 
R6-15 meg., 1/4 w. res. 
R5 -3.3 meg., 1/4 w. res. 
R7, S, -Vol. control 6' power 

5w. 
R8-4.7 meg., 1/4 w. res. 
R10- 470,000 ohm, 1/4 w. res. 
R,2 -1200 ohm, 1 w. res. 
C,, C13 -.01 µfd., 1000 v. cond. C C,0-.1 pfd., 400 v. cond. 
Cs, C,, -150 µpfd., mica cond. 
C, -56 µpfd. mica cond. 
C5, C5, C05, Ceo, L12, Li, -Sec- 

ond i.f. trans. 
C7, C11 -.02 pad., 700 v. cond. 
C9-.0018 pfd., 800 v. cond. 
C9-330 weld. mica cond. 
C,a, C,_ -.005 pfd., 600 v. cond. 
C,5 -.035 pfd., 600 v. cond. 
C,,-22 µµfd., mica cond. 
C18-.05 pfd., 400 v. cond. 
C11, C1s -30/50 pfd., 150 v. 

elec. cond. 
C90, Ca, C C,s- Variable tun- 

ing cond. 
C,1, L,, L4- Antenna coil 
Ces, C25, L10, L,1 -First i.j. trans. 
C., C29- 190. 260/450 -600 

pµfd. adjustable mica cond. 
Cs, -.25 pfd., 400 v. cond. 
L1, 4-Antenna loop 
Ls-Peaking coil 
L,, L7, Le, L9-05c. coil 
S-, S, -Range switch T,- Output trans. 

FARNSWORTH- MODELS ET -064, ET -065, ET -066 

Part No. 
77216 
77265 
77211 
77266 
77259 
77261 
77270 
77273 
77217 
25215 
25196 
25195 
25194 
09130 

25193 
25188 
25187 
25022 
78048 
38483 
38536 
38537 
94091 
81091 

Code and Description 1- 220,000 ohm res. 2- 15,000 ohm res. 
3 -4700 ohm res. 4- 22,000 ohm res. 
5 -150 ohm res. 
6 -470 ohm res. 
7 -2.2 meg. res. 
8-6.8 meg. res. 9- 470,000 ohm res. 
12 -.1 µfd., 600 v. cond. 
14 -.05 µfd., 600 v. cond. 
15 -.02 µfd., 600 v. cond. 
16 -.01 pfd., 600 v. cond. 
18 -Two -gang cond. & drive 

drum 
19 -47 µµfd. mica rond. 
20 -100 µµfd. mica cond. 
21 -240 µµfd. mica cond. 
23 -30/20 pfd. elec. cond. 24- 500,000 vol. control 
26 -Osc. coil assembly 
27 -First i.f. trans. 28- Second i.f. trans. 29- Output trans. 30- Speaker 

Part No. 
VC -0001 
CV -0008 
CE -0001 

CE-0003 
CE-0004 
CE-0005 

AN-0002 

LA-0001 

LO.0014 
L1.0006 
L1-0007 

HOWARD -MODEL 901 

Code and Description 
Vol. control ed sw. 
Tuning cond. 
30/30/30 µfd., 200 r. filter 

cond. 
30/20 µfd., 150 r. filter cond. 
30/30 pfd., 150 v. filter cond. 
25 .fd., 25 v. filter cond. (used 

with CE -0003 or CE -0004) 
Antenna loop (for plastic cabi- 

net) 
Antenna loop (for wood cabi- 

net) 
Osc. coil 
First i.f. assembly 
Diode i.f. assembly 

WESTINGHOUSE -MODELS H -125, H -128 
Part No. Code And Description 
V -3466 1 -Loop antenna 
V -3474 3- Variable capacitor 

3A- Antenna tuner (Part of 3) 
3B- Antenna trimmer (Part of 

3) 
3C- Oscillator tuner (Part of 

3) 
3D- Oscillator trimmer (Part of 

3) 
RCM20A470K 5-47 µpfd. cond. 
RCM20A470M 6-47 µµfd. cond. 
RCM2OA101M 7 -100 µpfd. cond. 
RCP1OW6102A 8 -1000 µµfd. cond. 
RCM20A471M 10-470 µµfd. cond. 
RCP1OW6502A 11 -.005 pfd. cond. 
RCP1OW2253K 12 -.025 Aid. cond. 
RCP1OW2103A 13 -.01 µfd. cond. 
RCP1OW2403K 15 -.04 pfd. cond. 
RCP1OW2403A 16 -.04 µfd. cond. 
RCP1OW2104A 17 -.10 µfd. cond. 
RCPIOW4104A 18 -.10 pfd. cond. 
RCP1OW2204A 19 -.20 pfd. cond. 
V -3470 20- Electrolytic cond. 

20A -50 µfd., 150 v. elec. 
cond. (Part of 20) 

20B -50 µfd., 150 v. elec. 
cond. (Part of 20) 

20C -20 µfd., 25 v. elec. cond. 
(Part of 20) 

V -3476 21 -Vol. Control 6' sw. 
21A-Variable res. control 

(Part of 21) 
21B- Control sw. (Part of 21) 

V -3473 22 -Osc. coil 
V -3465 23 -Trap coil assembly 

23A -Coil (Part of 23) 
23B -Trap trimmer (Part of 

23) 
V-3477 29 -Power cord 30- Westinghouse Type 47 

pilot light 
RC20AE270K 31 -27 ohm, .5 w. res. 
RC20AE475M 33-4.7 meg., .5 w. res. 
RC20AE1811 34 -180 ohm, .5 w. res. 
RC30AE152K 35 -1500 ohm, 1 w. res. 
RC20AE472K 36 -4700 ohm, .5 w. res. 
RC20AE153K 37- 15,000 ohm, .5 w. res. 
RC20AE333K 38- 33,000 ohm, .5 w. res. 
RC20AE225M 39 -2.2 meg., .5 w. res. 
RC20AE473M 40- 47,000 ohm, .5 w. res. 
RC20AE473K 41- 47,000 ohm, .5 w. res. 
RC20AE823K 42- 82,000 ohm, .5 w. res. 
RC20AE104K 43- 100,000 ohm, .5 w. res. 
RC20AE334M 45- 330,000 ohm, .5 w. res. 
RC20AE474K 46- 470,000 ohm, .5 w. res. 
V -3475 47 -5" PM speaker 
V -3496 48- Output trans. 
V -3471 50 -First i.f. trans. 
V -3472 51- Second i.f. trans. 

CROSLEY -MODEL 56TX 
Part No. Code and Description 
W -48858 1 -Type 47 dial light 
C- 132300 -1 
AC- 134618 
AW- 134994 
A W-134993 
AW- 134065 
AW- 134158 
B- 134995 

2 -Cable and power plug 3- Antenna loop assembly 4- Antenna coil assembly 
SA, 513-Two section osc. roil 
6 -First i.f. trans. 7- Second i.f. trans. 
8A, 8B -Two- section variable 

cond. 
8C- Trimmer (Part of 88) 

AB- 135088 9A, 9B- Two-section trimmer 
GC- 210685 -143 10 -580 µµfd., 300 v. mica 

cond. 
39004 -5 11 -50 µµfd., 500 v. mica rond. 
39001 -65 12 -.05 pfd., 200 y. cond. 
39001 -67 13 -.1 Aid., 200 v. cond. 
39001 -65 14 -.05 µfd.¡ 200 v. cond. 
39004 -9 15 -220 µµrd., 500 v. mica 

cond. 
39001 -10 16 -3300 µpfd., 600 v. cond. 
W- 134988 17A, 178 -60/20 µfd., 150/ 

100 v. elec. filter 
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Exclusive: New Type 

CONO O2ZD 
AMPLIFIERS 

with amazing 

ADD -A -UNIT 
features! 

INPUT 
CHANNELS 

ADD+ a N c o 

POWER 
OUTPUT 

PHONO PLATLA' 

Add any or all of these units in a SINGLE cabinet! 
Now available for IMMEDIATE SHIPMENT, the new, 
original and revolutionary Concord line of Multiamp 
Add -A -Unit Amplifiers and complete systems. Sets new 
high standards of flexibility, fidelity, performance, beauty 
and economy! 30 to 45 watt amplification increased, in a 
single cabinet, to 60, 7 5, or 90 watts in minutes with plug - 
in Add -A -Unit output stages -at minimum cost! Add two 
more input channels to total six channels if needed! Sep- 
arate bass and treble tone -controls open a new world of 
tonal beauty and fidelity! Add a phono player, record 
changer, output indicator -any or all on the same Multi - 
amp amplifier cabinet -eliminating extra space require- 
ments and additional cabinet cost! 

For every sound amplifier requirement, permanent in- 
stallations or portable, the revolutionary, exclusive fea- 

RADIO CORPORATION 
LAFAYETTE RADIO CORP. 

CHICAGO 7 ATLANTA 3 

901 W. Jackson Blvd. 265 Peachtree Street 

August, 1946 

tures of Concord Multiamp Add -A -Unit Amplifiers, in 
complete systems or single units, offer the utmost in flex- 
ibility, perfection of performance and low cost. 

Immediate Shipment from CHICAGO or ATLANTA 

Mail Coupon for New Complete Catalog -FREE! 
Your copy is ready now -featuring the exciting new 
Concord line of Multiamp Add -A -Unit Amplifiers and 
Accessories -plus Radio Sets, Phono -Radio Combina- 
tions - the latest, greatest complete selection of RADIO 
PARTS, ELECTRONIC EQUIPMENT, TOOLS, AMA- 
TEUR GEAR, KITS and SUPPLIES -every requirement 
for all radio and electronic use. Thousands of items - 
including nationally -known standard top -quality lines - 
money- saving prices. Mail coupon for your copy now! 

CONCORD RADIO CORPORATION 
901 W. Jackson Blvd. 
Dept. E -86, Chicago 7, Ill. 
Yes, rush FREE COPY of the comprehensive new Concord 
Radio Catalog. 

Name 

Address 

City State 
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APEREH 

COMMUNICATION 

INDUSTRIAL 

RECTIFICATION 

ELECTRO- MEDICAL 

SPECIAL PURPOSE 

ONE SOURCE 
FOR ALL TYPES 

673 CIE) 

AND ALL OTHER IMPORTANT TYPES 

More than two decades of creative research, precision 
manufacture and helpful service have given AMPEREX 

a unique position among specifying engineers and 
purchasing agents in all fields. 

Distributors find this reflected in satisfactory volume 
and fast turnover. 

Write for: Catalog; Technical Rating and Data Sheets 

NPEREH ELECTROIHE 
CORPORATI011 

25 Washington Street, Brooklyn 1, N. Y., Cables: "ARIAB" 
In Canada and Newfoundland: 

Rogers Majestic limited, 672 Fleet Street West, Taranto 28, Canada ç'^PEREX r 

390.11-63 

39281-29 

39281.8 
39281-7 
39281-28 
39281-38 
39281.21 
39281-27 
39281-34 
39281-23 
39281.35 

39281-11 
39015.26 
W-49772-3 

B-134942 
C-46846-6 

18, 19, 20 -.022 Mid., 200 v. 
cond. 

21, 22- 470.000 ohm, 1/2 ty- res. 
23 -150 ohm, 1/2 w. res. 24-100 ohm, 1/2 w. res. 25- 330,000 ohm, 1/2 w. res. 26-15 meg., 1/2 w. res. 27- 22,000 ohm, 1/2 w. res. 28- 220,000 ohm, '/2 w. res. 
29 -3.3 meg. 1/2 w. res. 30- 47,000 ohm, 1/2 W. res. 31-4.7 meg., 1/2 w. res. 34- Antenna trimmer (Part of 

3) 
35 -470 ohm, 1/2 w. res. 
36 -1200 ohm, I w. res. 
37,4, 37B, 37C- Three -section 

band change sty. 38- Speaker 
39A, 39B- Volume control and 

Jw. 

40- 

Meet the Microphone 
(Continued from page 29) 

sistance results in an attenuation of 
the lower frequencies. For those in- 
terested, the loss in decibels for a 
given frequency, f, may be found from 
the formula: 

10 logo[ 1 + ( 159,000) g 

f CR, 
where R, is the load resistance in ohms 
and C the capacitance of the crystal 
together with the cable capacitance in 
microfarads. 

Constructional features of the dy- 
namic type microphone closely paral- 
lel those of the dynamic loudspeaker. 
Both utilize to good advantage a mov- 
ing coil suspended within a magnetic 
field. In fact, amateur radio enthu- 
siasts still continue to utilize small 
permanent magnet speakers as micro- 
phones. 

When sound waves actuate the dy- 
namic microphone diaphragm, caus- 
ing the coil to vibrate proportionally, 
an alternating e.m.f. is set up in the 
magnetic field surrounding the entire 
unit. These weak voltages are then 
conveyed by means of special micro- 
phone cable to additional amplifying 
equipment. 

An important factor to be consid- 
ered insofar as remote broadcasts are 
concerned is equipment adaptability. 
Always a favorite with field broadcast 
engineers, dynamic type microphones 
are apt to be used for such diverse 
purposes as out -of -door stadium or- 
chestral coverage; close range broad- 
casting including actual sound effects 
for emotional punch (ringside fights, 
hockey games, etc.) and ofttimes even 
with speech input equipment for port- 
able field transmitters. 

Certain types of dynamic micro- 
phones are said to have a rather uni- 
form frequency response within the 
40 -9500 c.p.s. range. Furthermore, 
since the microphone in question is 
categorized as a low impedance de- 
vice, it may be used, as mentioned be- 
fore, with shielded microphone cable 
over considerable distances from its 
associated preamplifier. Couple this 
characteristic with mechanical rug- 
gedness and you can easily see why it 
enjoys popularity with field personnel. 

The velocity or ribbon type micro- 
phone (Page 28) as it is sometimes 
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MONTHLY 

ONE SPECIALS 
TUBES: Perfect condition, but not in sealed cartons. Guaranteed for 90 days. #26, 27, 41, 46, 56 & 6F6, 29c ; #42 & 77, 49c: #6K7, 6V6 & 6L6, 39c: #50, 

120 & 6A3 $0.69 SWITCHES: "Acro- Snap" Moment s r y' SPDT. 2 oz. pressure, pin type 10A /115V. Bakelite, 2 "x74' e% ". With external lugs .39 
DPDT TOGGLES (H & H). 6 lugs, 6A/125V 

split ball 
2nmu'd- 1200PV bakelite mica condensers 

.39 
20mfd -200V, tubular electrolytics.... 6 for 1.00 

RADIOMEN'S HAItDWARE; approx. 1000 screws. nuts, lugs, washers, etc., In handy metal box .49 

18" N.B.C. RECORDINGS. Each contains 2 om- I/lete 15 min. programs. Such titles : STORY AT STAVELOT, COMBAT CREW, PHILIP- PINE RETURN. GUNNERS WITH WINGS. 
29c I'LL NEVER FORGET, pima n u m e r o u s 4 others. 331/j RPM EACH 

Govt. F.M. technical manual, 49 diagrams, 
86 illus., 240 pp .39 

LR.C. POWER RHEOSTATS; wire- wound, 
with pointer knobs & hardware - 
25 watt -15, 25, 75, 130, 250, 370, 1250 or 

4000 ohms .69 
50 watt -40, 50, 100, 250 or 550 ohms . 9 g 

EXPERIMENTAL TUBES. varied sizes & base types. Filament tested. 20 for I .00 
AC -DC Pocket Tester Multimeter. Ranges incl.: AC volts -0 /15/150; DC volts -0/30/ 

300 /1500; DC M.A. -0 /150; Ohms -0/3000/ 
300.000 meter, rectangular black crackle 
finish case. 5% "x3 "xl%" 

1 5.95 

ALNICO 
MAGNETS 

d 1 -Bar, 81/2".1,,,,,,,,i ,,,,i 50.39 
Bar In shorter lengths, per inch .12 
1f2- Polished, t/ "x9 /18 "x%" high .35 
p3 -Face 3/4"xsk "x54." high .39 
#4 -Face 11/4 "x154 "x7 /e" high .98 
frs -Heavy duty bar, 21/2 "xl% "x5/18 " 1.29 #6- Polished bar, 9/18".1/4"81,4". . . 20 (sr 1.00 

SHUNTS -MULTIPLIERS, Weston & WC 1% Pre - elon, wire- wound: .881. 24.5, 50 80' 3300, 3400, 5995. 8800, 13,000, 50,006 ohms , 
Dual units: 5.33/8.87: 2320/2880; 2500/2500; 15K/15K; 25K /S0K ohms 
Weston 1% Precision resistors: 135K. 184.5K, 228.8K, 450K, 500K, 800K;. 3 & 4 meg 12 for 

.35 

.49 

BAKELITE PANELS; 14" 
1.50 

glossy brown, 7 "x10" .59 7 "x74 " -88e; 7 "x18 " -78e; O "x14 .85 
1/9" brown linen. 114 "x13" or 234"x11" .10 Output coupling coils .P.P.807s). Adj. tickler & iron core. Freq. ranges IM. C.): 1.3.2.1; 2.1-4; 4.5.3: 5.3.7; or 7.9.1 Each .49 

SERVICEMEN'S KITS: Jr 1 -10 asstd. an- tenna, R.F, & oscillator coils 5 .98 #2- Speaker ones: 12 std., 4" to 12 ", moulded & free edge. Less voice coil 2.00 
# 

3-Bakelite mica 
to ,O9mfd, clearly 

condensers; asstd 
marked .00001 2.95 t 4- Tubular by -pass condensers; 50 asstd .001 to .25 mfd; 200.800V. Clearly marked 2.49 #5- Elertrolytics; 10 asstd., including mul- ti- section & can types 

8 -Dial scales; 25 asstd. airplane & slide rule (acetate & glass included) 2.98 
# slide rule & full -visions 

types. airplane, 
2.95 08- Knobs; 25 asstd. wood & bakelite, (set. screw & push -on) 1.00 

# multi-tapped; pedsv 
ass. 

wattage 
includ 

1.98 
7r 10 -Wafer sockets; 12 asstd. 4 to 7 prong .25 

Better Prices n Quantity Purchases 
Prompt Service on All Speaker & Phono Pick -up Repairs 
Minimum Order $2.00 -20 / Deposit Required on 

All Orders 
Please Add Sufficient for Postage 

MAKERS OF CONES AND FIELD COILS 
65 -67 DEY STREET. NEW YORK 7, N.Y. 

WORTH 2. 0284.5 
12,000 SQ FT OF RADIO PARTS 
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called, derives its name from its prin- 
ciple of operation which is based upon 
a pressure difference existing between 
the front and back of the microphone's 
ribbon. Its construction is so ar- 
ranged that sound waves have easy 
access to this ribbon, which consists of 
a thin corrugated metallic strip freely 
suspended within a magnetic field. 

This strip or ribbon must be made 
of very light material in order that its 
motion may conform to the motion of 
the air, even at high frequencies. With 
regard to the low frequencies the res- 
onant frequency of the ribbon is made 
somewhat lower than the lowest audio 
notes to be reproduced. 

Acoustical waves generate an e.m.f. 
by vibrating the ribbon back and forth 
in the magnetic field. This e.m.f. in 
turn appears between the opposite 
ends of the ribbon whereupon it is fed 
to a small transformer located within 
the microphone housing. 

Perhaps the most important feature 
of a velocity type microphone is its bi- 
directional pickup characteristic. 
Maximum effect is therefore achieved 
when sound waves from either direc- 
tion approach along an axis perpen- 
dicular to the plane of the ribbon. Its 
frequency response extends well into, 
and somewhat above, the 10,000 c.p.s. 
range. 

Velocity microphones can be utilized 
to good advantage for over -all cover- 
age with the aid of a microphone 
boom. The best response is obtained 
by experimentation, involving the 
raising or lowering of the boom with 
corresponding angular adjustments at 
the microphone itself. After position- 
ing has been determined, both micro- 
phone and boom remain fixed for the 
duration of the broadcast (Fig. 2). 

Acousti -mechanical features of the 
cardioid or polydirectional type of mi- 
crophone reveals an interesting and 
quite ingenious arrangement of both 
dynamic (moving coil) and ribbon (ve- 
locity) principles of operation. A suit- 
able combination of these elements 
results in a cardioid or heart shaped 
pickup pattern. 

A microphone of this type, in addi- 
tion to its cardioid characteristic, may 
also be used as either a dynamic or 
ribbon type transducer which is but 
another indication of its unique adapt- 
ability to the everyday demands of 
contemporary broadcasting. Published 
specifications list a frequency response 

Shure Brothers "Stratoliner" dynamic micro 
phone of rugged construction for heavy duty. 

of from 40- 10,000 c.p.s. with but little 
deviation. 

With the advent of FM as a trans- 
mitting medium, together with the 
future possibility of its replacing AM 
as the public becomes increasingly 
aware of higher fidelity, entirely new 
methods of microphone technique be- 
come necessary. 

For instance, in order to reduce to 
a minimum articulation noises, sibi- 
lance, etc., it might well be that the 
vocalist of the future may have to 
perform at greater distances from the 
microphone. As for orchestral shows 
where we often have a heterogeneity 
of background noise, we may as well 
forget it for the present and leave the 
problem of studio noise disposal to- 
gether with a generous supply of as- 
pirin to future FM engineers. 

REFERENCES 

Hanson, O. B., "Microphone Technique in Radio Broadcasting ", Acoustical Society of America Journal, July, 1931. 
Ballantine, Stuart, "High Quality Broad- casting", Proceedings of the I.R.E., May, 1934. 
Marshall, R. N., "A Cardioid Microphone ", Bell Laboratory Record, July, 1939. 
Radio Corporation of America, "Radio - tron Designers' Handbook ", pages 77 -80. 
Terman F. E., "Fundamentals of Radio ", pages 440 -444. McGraw -Hill Book Corn - pany, New York. 
Note : Derivation of the chart in Fig. 1. through the courtesy of the I.R.E. The original appeared in "High Quality Broad- casting" by Stuart Ballantine, Proceedings of the I.R.E., Vol- 22, page 576, May, 1934. 
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6 Tube "Super Het" Radio Kit 

COMPLETE. INCLUDING ATTRACTIVE 
WALNUT CABINET 
All Parts Mounted 

To assemble, all one needs is a soldering 
iron and 30 minutes of your time. 

Uses one 25L6 -one 25Z6 -one 6SQ7 -one 
6SK7 -two 6SJ7's or one 50L6 -one 35Z5- 
two 12SJ7's -one 12SQ7-one 12SK7. 
YOUR R LESS WIRE. 
COST I U i. d TUBES SOLDER 

5 Tube "Super Her' Radio Kit 

COMPLETE, INCLUDING ATTRACTIVE 
BROWN BAKELITE CABINET. 

All Parts Mounted 
APP SIZE 9x5x6 Inches 

Uses one 25L6 -one 25Z6 -one 6SA7 -one 
6SQ7 -one 6SK7 or one 50L6 -one 35Z5- 
one 12SA7 -one 12SQ7 -one 123K7. 

LESS WIRE. YOUR 
COST 13 5 . J TUBES SOLDER 
Cabinet supplied in white at $1.00 extra 

Portable Phonograph Kit 

ATTRACTIVE COVERED CABINET 
COMPLETE WITH MOTOR - PICK -UP 

AMPLIFIER 
SIZE: 14 x 71/2 x 19 

TONE AND VOLUME CONTROLS 
Uses one 25L6 -one 25Z6 -one 6C5. 

LESS YOUR '24.95 TUBES SOLDER COST 

PICTORIAL DIAGRAM FURNISHED WITH EACH KIT 
We carry a complete line of Radio Parts and Equipment -Contact Department "A" for all items 

including the "Hard to Procure" 

IMMEDIATE DELIVERY TERMS lOB°alance C. Oh Dp` 
SPECIAL! 5 Tube Super Heterodyne Radio Kit 

with SLIDE RULE DIAL 
C h r o m i u m 
plated chassis - 
Beautiful W a I. 
nut Cabinet - 
Built in antenna - Dimensions: 
6543" x 77/a" x 

123/4 ". 

Uses the tollow- 
ing tubes: one 
12$A7 one 12SK7 
one 12SQ7 one 
50L6 and one 3525 

LATEST POST -WAR APPROVED SIGNAL 
GENERATOR Model A 100 

."4" :rir 

Pictorial Diagram 
furnished 

Your 
Cost 

Less si 995 Tubes 
Wine 

Solder 

AN EXCEPTIONAL VALUE 

6 RF Bands 
A-100 to 310 Kc. 
B-320 to 1000 Kc. 
C-1000 to 3200 

Kilocycles 
D-3.2 to 10.5 Mc. 
E-10.5 to 26 Mc. 
E2-21 to 52 Mc. 

3 tube A.C. D.C. Phono 
Amplifier Rit -less tubes, 
with speaker -uses 6C5- 
25Z6 -25L6 -your cost 

$5.95 
INVERTERS 

Converts D.C. Current to 
A.C. Cap. to 50 W. 

YOUR COST $10.75 EACH 

RECORD 
CHANGER 

Complete with 
motor and pick- 
up. Fully Guar. 
anteed. 

List, $37.50 

Your Cost $22.50 

Here It Is at Iasi 
the 1 9 4 6 Pre- 
cision Built In- 
strument you've 
been waiting for. 
The Model A -100 
Signal Generator 
is mounted in a 
heavy gauge steel 

cabinet, battle- 
ship grey crackle 
finish. Complete 
with a 1 I tubes. 
connecting cables 
and instructions - o n l y 547.00 
F.O.B. New York 
Ci t y. Dimen 
sions: 12 "x10" x 
Gié " Shipping 
weight: 18 lbs. 
Multicolor F r e 
guency Dial 
Scales (Non - 
glare design) - 

External Moda- 
!alien possible 
at from 40 to 
30,000 Cycles. 

internal Modu- 
lation at 440 
Cycles (s a m e as W W Y 
Standard). 

Phase Shin Audio 
Oscillator and 
Internal Modo 
later. 

A.C. Operation 105 to 1211 Volts 50 to 60 cycles. 
Continuously Variable RF -AF Fine Attenualor 

Control. 
Co -Axial Output lead turnished. 
Pilot light indicator. 

Modulation Percentage continuously variable troni front panel. internal or external 0 to 100 %. 

AUTO RADIO 
ANTENNA 
Chromium 

plated Steel 
Fits all models 

66" $3.90 
72" .. $4.50 
96" $6.25 

110" .... $7.25 
Less 40 %. 

$4700 
IMMEDIATE DELIVERY 

Size 
7x141/zx18 

inches 

$7.15 

Portable Leatherette 
Cabinet for Electronic 
Phonograph. 

LIBERTY SALES CO. NC. 
115 WEST BROADWAY 

NEW YORK 13, N. Y. 

BArclay 7 -6063 
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NOT MERELY AS GOOD AS THE OTHERS ... BUT BETTER THAN ALL OTHERS! 

NEWCOMB DE LUXE 
K- SERIES AMPLIFIER 

SIMPLIFIED ... CON- 
TROLLED OPERATION 

. The Newcomb 
clear -view, plastic key lock 
control panel cover prevents 

unauthorized misadjustments. 
An expert may adjust con- 
trols and lock them in. An 
outside power switch turns 
system on and off. No curious 
"dial- twister" can disturb its 
operation. 

THE KEYLOCK cover is another of the many features that make the 

name Newcomb outstanding in the sound equipment field. De- 

signed for the postwar quality market, Newcomb amplifiers are 
unexcelled in the true reproduction of music and voice. Without 
reservation ... Newcomb sound equipment will give finer, longer, 
more trouble -free service than any other system on the market today. 
Write for information. 

E s O Il N D O F T Y 

AUDIO PRODUCTS CO. . MANUFACTURERS 

DEPT. F 2815 S. HILL STREET, LOS ANGELES 7, CALIFORNIA 

Available at Last! 

APPROVED T ELECTRONIC SIGNAL GENERATOR 
K.C. R w_...." '~ Scale readings from 100 to 52 M.C. 

with ultra stability. Housed in Grey 
Crackle Heavy Gauge Steel Cabinet with 
Large, Easy to read Dial Scale. , * *, 
Complete with tubes, cables (including '" 
co -axial output lead), and complete oper- 
sting instructions. 
Your price . - 

$4700 - -- -1 _ _ 
Crowe Modern Slide Rule Dials Special Values! 

Attractive WALNUT 
Replacement CABINETS 

Attractive \y'aluut Replacement Cabinets for 
table model radios. Inside dimensions 14 %. x 

7y'z6'.$3.49each. $3.35 inlotsof 5 or more 

Escutcheon 
with craw- 
glassCrystal 
a n t i tl u e 
bronze finish 
Complete 
with pilot 
light sockets. 

Overall Dim. 
3% z 8 iir 
3% z 6% 
2ix z 4% 

Inside Dim. 
l,k x 5% 

is a ue n a o ,s a _7 
isu_t ì i ó oT,ss __ sots 

l0 -`` -- - 6 
- 

-- 
c s 

Model 341 -$3.60 ea. 
Model 339- 3.18 ea 
Model 534- 1.47 ea. 

Model 535 -$1.74 ea. 

Standard 4 PRONG 

Universal Replacement Vibrators 

A Real Buy! While they last $149 

We have in stock a complete line of radio tubes 
for immediate delivery. Quantity limited. All 
orders accepted subject to prior sale. 

We carry a full line of Auto Radio accessories. 
I ncluding Aerials, Control heads, fuses, con - 

nectars and fuse holders. 

Write for our new post -war catalog 

RADIO PARTS COMPANY C 
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Very little wear was evident. It would 
appear that an operating life of about 
four years of normal use could be ex- 
pected. 

The "Q" or figure of merit of a 
crystal is governed by its series resist- 
ance and capacitance at its frequency 
of resonance and may be determined 
from the formula: 

i 
Q 

2trf rC,R, 
where : fr is the resonant frequency of 

the crystal. 
R, is the series resistance of the 

crystal. 
C, is the series capacitance of 

the crystal. 
Metallized or plated crystals possess 

several important advantages which 
make them most desirable for use 
with this holder as in general they 
have a higher "Q," higher activity, key 
better, and, because of the elimination 
of the electrodes, have less weight. 
The latter advantage then makes them 
more resistant to shock and vibration. 

It is common practice to have metal- 
lized crystals conform to the Signal 
Corps CRAI Specifications of - 40 to 
70 degrees centigrade, .02 per -cent 
tolerance. For amateur use, metal- 
lized crystals as used in the Deka -Xtal 
Holder are finished to plus or minus 
1 kc. in the frequency range 3500 to 
9500 kc. 

As metallized crystals have two sep- 
arate plated surfaces on each crystal, 
they are supported in the holder by 
clips, each crystal having two clips, 
each clip contacting a separate plated 
surface. Each clip is soldered to its 
individual base pin which, in turn, 
makes contact with the two contactors 
of the rotary switch. 

The positioning of the crystals in the 
clips and in the cap of the holder is 
such that they cannot shift about. 
move out of the clips and thus inter- 
mittent contact is very unlikely. 

The plating of the crystals was also 
subjected to several severe tests in- 
cluding tape, boiling water, etc. 

As one of the advantages gained 
from this holder is that of compact- 
ness, it was decided to make a com- 
parison of the weights of the holder 
fully loaded with ten plated crystals 
and ten of the FT -type holders with 
crystals. It was determined that this 
holder weighed 11/z ounces, while the 
ten FT -type crystals weighed 6 ounces. 

It appears that this advantage of 
compactness and weight saving would 
be welcomed in aviation radio equip- 
ment. 

For the amateur, the chief advan- 
tage gained from this multiple holder 
would be its lower cost as compared 
to that of ten FT -type holders and 
crystals. 

In the commercial field, several new 
applications present themselves where 
the features embodied in this holder 
could simplify controls, speed up op- 
eration and aid in the general design 
of equipment. 
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N. I . AT ERIES 
NATIONAL UNION RADIO CORP. 

RADIO BATTERY 

/MOM( AIN RAOIO CORP. 

RADIO BATTE 
NATIONAL UNION 
RADIO CORP. 

NOW IMO'S 

BATTERY 

T1ft10 
F VOUSA 

cwR,,, w/R 

101110 

? BATTr 
15T1a 

OLTSA ¿'c OD VOLTS 

RADIO 6AST1Ry 

AS YOIIS IS VOLIS 

vote 

A YOU% 

YOISS 

Get Immediate Deliveries of All Types for 

Standard Radio and Other Replacements 

Replacements for over 400 competitive types are now available in the top 

quality National Union Dry Battery line. The 26 N. U. Types give you quick 

service coverage for the portable and personal sets, farm radios and flashlights 

you will be called upon to recondition. Now is the time to display and sell 

N. U. Batteries -',attract a flood for profitable service and parts business. 

In batteries as in other products, N. U. quality helps you build for the future. 

The patented construction of N. U. Batteries permits more active materials 

-more service hours per dollar. Every N. U. Battery is engineered to the 

highest initial equipment standards and is designed for universal replacement. 

A TTER Y 

ORDER TODAY 

... WITH YOUR 

N. U. DISTRIBUTOR 

Renew with N. U. ... the quality 

line that brings repeat sales at 

full profit to radio service men ! 

NATIONAL UNION RADIO CORPORATION, Newark 2, New Jersey 

NATIONAL UNION 
RADIO TUBES AND PARTS 

Tron,n+ittrnq, Cathode Roy Receiving: Special Porpóce Tube, Cand.ePter.a Vblume Con.trola Photo E!ec nc Cella Panel lomp.t Flothliph.t Bulbs 
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adard 
iZiow- HAS IT 

IN STOCK! 
FOR AT ONCE DELIVERY 

ORDER NOW 

SELSYN 
Transmitter and Indicator Set 

Indicator mounted in 
attractive grained wood 
cabinet. Furnished with 
5 feet of 4 conductor 
cable, disconnect plug 
and socket and wiring 
diagram. Operates on 
6 volts AC. 

COMPLETE AS 
SHOWN 

3.50 
Size 43i" deep x 6" wide x 10" high 

SIMPSON 
MODEL 260 
"HIGH SENSITIVITY" 
MULTIMETER for tele- 
vision and radio servic- 
ing. 20,000 ohms per 
volt. 

33.25 
Carrying Case 4.75 

ADJUST -A -VOLT 
1/2 K. W. Isolation Transformer 

keeps AC -DC chassis 
neutral to ground. 
keeps AC -DC chassis 
neutral to grounded 

sT test equipment. 
lowers voltage to check 
intermittent oscillators. 
raises voltage to pop'' 
out stubborn intermit- 
tent parts. 
regulates voltage to 
service bench. 
boosts line voltage to 

portable P. A. systems. 

IISV. 70.140 -tC 

ONLY 
50 

AC VOLTMETER 
Westinghouse 3" round flush mtg. 

0 -150 Volts AC. 

4.50 
T EAR OUT AND MAIL NOW TO 

SREPCO 
STANDARD RADIO 8 ELECTRONIC PRODUCTS CO. 

135 East Second Street, Dayton 2, Ohio 

Please ship at once: (RN 8) 

SELSYN SETS 
SIMPSON MODEL 260 MULTIMETERS 
ADJUST -A -VOLT TRANSFORMERS _AC VOLTMETERS 

Name' 

Address 

City State 

MAIL, ORDERS GIVEN PROMPT 
ATTENTION! WRITE US FOR 
INFORMATION ON ALL PARTS 
20% DEPOSIT ON ALL MAIL ORDERS 
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Cathode Follower for 
Power Amplifier 

(Continued from page 54) 

The amplifier when finished should 
be turned on, and the bias adjusted to 
25 volts with the 6L6 tubes out of the 
sockets. Then plug in the tubes and 
connect the speaker and a radio or 
pickup. The improvement in fidelity 
will be immediately noticeable. The 
speaker that was used was of the 
eight dollar, 12 -inch type for light 
duty service, mounted in a Jensen 15- 
inch bass reflex baffle. It gave results 
comparable to a 15 -inch unit because 
of the low output impedance of the 
cathode followers. 

These cathode followers provide a 
fertile field for experimentation and 
even if an old power transformer is 
used for an output transformer the 
results will be gratifying, and con- 
siderably superior to one built using 
inexpensive transformers. A medium 
priced speaker will be transformed 
into a much better sounding one. 
Sounds like something for nothing, 
doesn't it ? Well it is. 

What's New in Radio 
(Continued from page 68) 

heating tip. The amount of solder de- 
posited each time the trigger is pulled 
is regulated by a micrometer adjust- 
ing wheel mounted in the handle of 
the iron which is easily accessible to 
the operator's thumb. 

The tool which is equipped with a 

molded bakelite pistol -grip 
weighs 1% pounds loaded. 

Additional information, including 
prices, will be furnished by Multi - 
Products Tool Company, 123 Sussex 
Avenue, Newark, New Jersey. 

handle 

SIGNAL TRACER 
An ingenious test unit, the Precision 

Electronic Model 200, has been intro- 
duced by Radolek Company of Chi- 
cago. 

This instrument permits the service- 
man to "listen in" on a signal at any 
point.in -the. radio receiver. A poly- 
styrene tipped probe feeds the signal 
from the r.f., i.f. or a.f. stages into a 
high gain amplifier, equipped with a 
PM speaker. A lack of signal or other 
abnormal condition immediately lo- 
calizes the trouble. 

Because extremely low capacity 
coupling is used in this unit, the tracer 

probe does not disturb the operating 
characteristics of the circuit. 

The tracer may also be used for lo- 
cating r.f. and i.f. coil troubles, for 
checking performance of tuning con- 
densers, for analyzing the condition of 
resistors and checking paper and mica 
condensers. Microphonic tubes and 
bad speakers, defective volume con- 
trols and transformers may all be 
spotted with this unit. 

Operation is from the regular 110- 
120 volt a.c. line. Additional informa- 
tion and price data on this unit will be 
furnished by Radolek Company, 601 
W. Randolph Street, Chicago 6, Illi- 
nois. 

MICROWAVE EQUIPMENT 
Of interest to amateurs is the new 

lightweight microwave equipment, in- 
cluding an oscillator and a miniature 
intensity meter, which has been an- 
nounced recently by the Specialty Di- 
vision of General Electric Company. 

Polarization, reflection, standing 
waves, refraction and other charac- 
teristics of light may be studied by 
means of the microwave equipment 
which radiates waves of about five 
inches. It can be used to demonstrate 
the fundamentals of radio and new 
methods of radio communication. The 
complete unit weighs only four pounds 
and utilizes the "lighthouse" tube. 
The unit's oscillator cavity is mounted 
directly on a small case containing a 
transformer and attenuator and bears 
a dipole antenna and 8 -inch reflector. 
Completely self- contained and port- 
able, the unit operates directly from 
110 volt, 60 -cycle a.c. 

The microwave oscillator projects a 
well- defined radio beam of 2400 mc. 
for a distance of several feet. The in- 
tensity meter consists of a new radar - 
developed crystal detector and micro - 
ammeter. 

Additional information on this unit 
will be furnished upon request to Gen- 
eral Electric Specialty Division. Wolf 
Street Plant, Syracuse, New York. 

RESISTANCE COMPARATOR 
Clippart Instrument Laboratory, 

Inc., of Cincinnati has announced the 
availability of a new production elec- 
tronic measuring instrument, the Clip - 
pard Automatic Resistance Compara- 
tor, type PR-4. 

Operation of this unit is extremely 
simple and consists ._ of connecting a 
standard resistor :across the "Stand- 
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T1 PE "A" 
ASSEMBLY BIT 

Clutch .mead screws 
Hy -pass Skid Damage for sied Corporation 

At this Elkhart, Indiana, plant the manufacture and assembly of steel window 
sash for Transcontinental, City, School and other types of bus transportation 
is on a production basis. 

Excel Corporation says: "We have found many advantages since standardizing 
On CLUTCH HEAD Screws: 

We have definitely increased production. 
We have by- passed damage to the painted surface through driver slippage. 

We feel that the surer driving with CLUTCH HEADS is an important safeguard 
against injury to our operators. 

Simplified operation with an ordinary screwdriver has freed us from com- 
plaints regarding field- servicing difficulties. 

The longer life and easy reconditioning of the Type "A" Bit reduces tool 
cost and saves time." 

COMMON 
SCREWDRIVER 

Non -Tapered Driving 
All- square contact of screw and 
bit eliminates "ride -out" for 
safer, easier driving. A 60 -sec- 
ond application of the end sur- 
face to a grinding wheel 
repeatedly restores this Type 
"A" Bit to original efficiency. 

v 
U 

No Servicing Problems 
because CLUTCH HEAD is 
basically designed to operate 
with any common screw- 
driver which need only be 
reasonably accurate in width. 
Thickness of the blade is a 
secondary consideration. 

August, 1916 

UNITED SCREW AND BOLT CORPORATION 
2 CHICAGO 8 
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SNYDER 
MANUFACTURING CO. 

PHILADELPHIA 40. U S A 
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ard" terminals, snapping the power 
switch, warming up the instrument 
and adjusting to zero. The operator 
places resistances to be checked across 
the "Unknown" spring- tongue termi- 
nals in the center. The face of the 
large, inclined, easy -to -read meter at 
the center of the unit then illuminates 
and reads in per -cent of variation from 
the standards within the limits of 
-25% to +30%. 

Complete details and further in- 
formation on this unit will be fur- 
nished by Clippard Instrument Lab- 
oratory, Inc., 1440 Chase Avenue, Cin- 
cinnati 23, Ohio. 

CAPOHMIST 
Special Products Company has re- 

cently developed a new capacitor and 
resistor substitution box for radio re- 
pair work which is known as Speco 
Capohmist. 

According to the company this unit 
permits the substitution of one of 22 
principal values without the need for 
replacing individual resistors or ca- 
pacitors in diagnosing radio trouble. 
The operator merely locates the prop- 
er values on the dial, then clamps the 
ends of the lead wires from the Capoh- 

mist to the radio in order 
whether the indicated part is 
ing or defective. 

Additional information on this unit 
will be furnished by Special Products 
Company, Silver Springs, Md. 

to see 
operat- 

RAILROAD ANTENNA 
American Phenolic Corporation of 

Chicago has recently developed a 
broadband 160 mc. ground plane an- 
tenna which was designed to meet the 
requirements of railroad service for 
two -way communication between 
trains and fixed stations, and end -to- 
end service. 

The antenna utilizes the metal top 
of the car for its ground plane. It 
is fed by armored 52 ohm coaxial 

transmission line. The radiation pat- 
tern in the horizontal plane is circu- 
lar in shape and the voltage standing 
wave ratio is less than 1.5 to 1 from 
152 to 162 mc. The gain of the an- 
tenna is .5 db. less than a dipole. 

In mounting, the armored trans- 
mission line may be mounted from the 
top of the base or may be brought up 
through the.car roof and antenna base. 

Additional details will be furnished 
by the Antenna and R.F. Components 
Division, American Phenolic Corpora- 
tion, Chicago 50, Illinois. 

SIGNAL GENERATOR 
Production on a new crystal con- 

trolled signal generator has begun at 
the Cleveland, Ohio plant of Hickok 
Electrical Instrument Company. 

Designed for the radio engineer and 
the serviceman, this unit has a wide 
range of a.f. and r.f. frequencies. 

The unit features complete AM 
coverage from 100 kc. to 110 mc. and 

FM coverage from 100 kc. to 160 mc. 
with three variable bandwidths of 
sweep, 0 -30 kc., 0 -150 kc. and 0 -450 kc. 

This signal generator features fre- 
quency modulation at two self -con- 
tained modulating frequencies, 60 
cycles and 400 cycles, and provision is 
also made for external frequency mod- 
ulation to 15,000 cycles. Self- contained 
amplitude modulation at 400 cycles is 
featured along with provision for ex- 
ternal amplitude modulation to 15,000 
cycles. 

Additional data on this unit will be 
furnished upon request to Hickok Elec- 
trical Instrument Company, 10523 Du- 
pont Avenue, Cleveland 8, Ohio. 

VHF TRANSMITTER KIT 

Hytron Radio & Electronics Corpo- 
ration has recently announced the 
availability of a new stable v.h.f. 
linear oscillator in kit form. 

Known as the Hy -Q 75, this kit con- 
tains all of the components necessary 
and may be assembled in an hour with 
pliers, screwdriver and soldering iron. 
All parts are ready to be used and need 
no adjusting or testing. 

A pictorial wiring diagram and an 
easy -to- understand instruction manual 
make the assembly simple. A chart 
permits rapid location of the amateur 
bands. Quick band changing from 13 
to 2 meters is possible by adjusting the 
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LARGEST STOCK OF RADIO TUBES IN AMERICA 
WE SHIP ANYWHERE IN THE WORLD 

O O 

STANDARD 
BRANDS ALL GUARANTEED 

SEND FOR PRICE LIST OF 

ALL AVAILABLE TUBES. WE 

EITHER HAVE IT IN STOCK 

OR CAN GET IT FOR YOU. 

5 -TUBE SUPERHET 

BUILT -IN LOOP 

ANTENNA 

fxcaptional Value! 

Beautiful 
Portable Case 

3 Tubes 

Volume and 
Tone Control 

EMERSON 20/20 MFD 
150 VOLTS 

Guaranteed Fresh 

50L6, 35Z5, 
12SA7, 12SK7, 

12507 

$488 
FOR ALL 5 

V. M. 
2 -POST AUTOMATIC 

Brand New - Sealed Carton. Only 

This Low Price. 

Plays 10" & 
@ QQ 

12" Records dl Vv 
Mixed. Crystal 

Pickup. 

at Flanagan's at 

3-TUBE 
AC - DC 

Completely Wired, with tubes and 
ready to operate. Uses a dynamic 
speaker. 450 ohm field. Complete with 
tubes, less speaker. 

Only $744 Including tubes 
50L6 - 35Z5 

12507 

A GOLD MINE! 
RADIO HARDWARE 

FLANAGAN CARRIES A 

COMPLETE LINE OF 

RADIOS, RADIO TUBES 

AND PARTS 

COMPLETE WITH 
HARDWARE, LATEST 

DATE OF MANUFACTURE 

$250 
Each 

Send for free cata- 
log and prices of hard -to -get 

Radios, Radio Tubes, Radio Parts, Pick- 
ups, Motors, Condensers, Tube Checkers, 
Volt and Ohm Meters, Signal Genera- 
tors, Signal Tracers, etc. Write Dept. RN. 

FLANAGAN 
RADIO CORPORATION 

N. E. Cor. 7th & CHESTNUT STS., Philadelphia 6, Pa., U.S.A. 
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HOTEL 

Conventions at the MORAINE HOTEL 
afford the happy combination of concen- 
trated effort and luxurious rest. 

Of graceful Georgian architecture and 
early American appointments, in an in- 
spiring setting of ravine woodland on the 
shores of Lake Michigan, the MORAINE 
just naturally makes business a pleasure. 

Our facilities conveniently accommodate groups up to 150 persons. 
Memberships are available in our popular Beach Club. . Additional information will gladly be submitted upon request. 

-ON- THE -LAKE oeptaffte 
HIGHLAND PARK, ILLINOIS 

HOW TO PASS R:d ó ó,é;á,.,' 
FCC LICENSE 
EXAMINATIONS... 

FREE BOOKLET Tells you the Govern- 
ment Requirements for all classes of commercial 
licenses. Saves you many hours of random, undi- 
rected study. Assures a minimum of time in get- 
ting your ticket! 

Approved for Veteran Training Under 
G -I Bill of Rights 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Successors to Nilson Radio School, founded 1939 
Smith Practical Radio Institute, founded 1934 

RN -8 TERMINAL TOWER CLEVELAND 13, OHIO 
MAIL THIS COUPON 

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

Gentlemen: Please send your FREE Booklet, "How to Pass FCC License Examinations." 
(NOTE: This booklet does not cover examinations for Amateur Licenses.) 

Name 

Address . 

City Zone 

L] If a Veteran check here 
State 
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positions of the shorting bar and coup- 
ling loop which matches efficiently 
either concentric or parallel -line feed- 
ers. 

Full details of this kit and prices 
will be furnished by Hytron Radio & 
Electronics Corporation, Salem, Mas- 
sachusetts. 

FREQUENCY CALIBRATOR 
A recently developed Frequency 

Calibrator, the Model RH -10, has been 
announced by Browning Laboratories, 
Inc. 

The Model RH -10 makes use of the 
frequency standards transmitted from 
station WWV and is pretuned for 5 

and 10 megacycles, either of which 
may be selected. Provisions are made 
for coupling secondary standards or 
other r.f. sources and comparing their 
fundamentals or harmonics with the 
standard frequencies transmitted by 
WWV. A cathode -ray indicator per- 
mits frequency comparisons to be 
made to at least 1/10 cycle. A dual 
filter allows the selection of either the 
440 or 4000 cycle modulation. 

The sensitivity of this unit is better 
than t/2 microvolt and the image rejec- 

CZECIIOSLOVAKIAN 
RADIO PRODUCTION 

THE 
Ministry of Information, Prague, 

Czechoslovakia, has recently written 
Radio News supplying up -to -date and 
factual information on the radio pro- 
duction of that country. 

This letter. which was inspired by 
Leon Laden's "Report on European Ra- 
dio Industry" appearing in the May 
issue of Radio News, gives authoritative 
data on the production figures for the 
years 1935 -40 and an estimate of the 
1946 -47 output. 

According to the Ministry of Infor- 
mation, Czechoslovakia produced 168,- 
872 receivers in 1935 -36; 123,050 in 1936- 
37; 125,343 in 1937 -38; and 120,502 in 
1939 -40. Production for the 1946 -47 pe- 
riod is expected to reach 200,000 receivers 
of the so- called National Type, a six 
tube superheterodyne with four bands. 
Other types of receivers are also being 
produced. 

Our informant also points out that 
crystal detectors have neither been used 
nor produced in Czechoslovakia for 
many years. At the present, high qual- 
ity amplifiers are being mass produced 
for p.a. equipment, schools, etc. 

Among the leading companies pro - 
ducing receivers for the 1,447,000 li- 
censed listeners are: Telegraphia, Mi- 
crophona, Radioslavia, Phillips, Tele- 
funken, etc. 

The licenses granted to listeners rep- 
resent about 10% of the total popula- 
tion of the country, a figure which com- 
pares favorably with those for Italy, 
Holland, Denmark, etc. 
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"VOMAX" 
904 % BRIDGE 

"SPARX" 
"VOMAX" is more than a multi -meter ... more than volt -ohm- 
db.-milliameter . . . more than r.f. vacuum -tube voltmeter of 
laboratory instrument caliber. "VOMAX" is all of these things. 

Born out of six years of military research and production, it is 

new as today. Backed by a name famous for over 35 years 
. . . designed by radio's only International Grand Prize win- 
ner, "VOMAX" is the standard of comparison. 
RADIO MAINTENANCE engineers checked and rechecked the 

market for the best possible meter . . . most -used instrument 
in all radio service . . . to serve as heart and core of its new 
"Modern Test Bench." They selected "VOMAX." Your efficiency 
and profits will be greatest when you, too, use "VOMAX." Ou - 

standing . . . tested and sworn to by thousands of serious service technicians . . . ordered and reordered by the 

U. S. Bureau of Standards, the Naval Research Laboratory, Western Union . . . used by Sperry, Monsanto Chem- 

ical, DuPont, F.C.C. Grand Island monitoring station, C.A.A., Naval Ordnance Depots, Lapp Insulator, Stackpole Car- 

bon, Fairchild Aviation, etc., etc. This is positive proof that "VOMAX" is the meter you must have to top smart com- 

petition. Follow the recommendation by Bendix to all BENDIX RADIO distributors and dealers . . . "Use 'VOMAX.' 

It's better than we hoped." Only $59.85 
904 C/R BRIDGE 

Model 904 Capacitance /Resistance Bridge. Vs mmfd /ohm thru 1,000 

mfd. /megohms; 0 -50% power factor; 0 -500 volt adjustable internal polar- 
izing voltage; 0 -10 and 0 -100 ma. electron -ray leakage current meter; 

measures resistance, capacitance under actual operating voltages! Also 

recommended by Bendix. Only $49.90 

"SPARX" 
"SPARX." Visual /aural dynamic signal tracer; 20- thru 200 mcs.; new 

crystal rectifier r.f. /a.f. prove; 65 db. a.f. amplifier; dynamic speaker. 
Tests speakers, phono pick -ups, amplifiers, receivers from antennae thru 

speakers; determines presence of operating voltages, hum. Checks in- 

dividual circuits and overall performance and quality quickly and posi- 

tively. Only $39.90 

Get a copy of June; 1946 RADIO MAINTENANCE at your favorite jobber -or send 25c to 460 Bloomfield Ave. 

Montclair N. J., for radio's newest 100' service magazine. Read all about "VOMAX" in it. 

Send penny post -card for new, hot -off- the - press, catalog describing these important fresh, postwar measuring 

instruments, plus 3 new communication receivers, 2 new transmitters, factory built and kits, condensers, coils, 

sockets, new "frequency- meter" 5 thru 500 watt, 6 -band transmitting inductor, keying and quality monitor, new 

AM and FM signal generator covering 90 kcs. thru 170 mcs. on fundamentals! See your favorite jobber at once, 

for demand far exceeds supply 

OVER 35 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

7#&°7/044%-S14e.r. eZ»,61.0x4sc/ 
1 2 4 9 M A I N S T R E E T H A R T F O R D 3 C O N N E C T I C U T 

In Canada- McMurdo Silver Division, General Radionics, Ltd., 465 Church St., Toronto, Ontario, Canada. 
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BARGAINS 

we call 

'em; 

You'll call 

'em 

GIFTS 

FAMOUS BRAND 
RERMETICALLYSEALED 

OIL CONDENSER 

Finest quality oil - 
filled, rectangular 
uprights. 8 mfd. 
600 volts. Size: 

f S % "x3 % "xlr /y ".. 
Weight: 2 lbs. $'.49 
)NPS4I4 only 

LOOK AT THIS BUY! 
TYPE TLA DYNANOL CONDENSERS -For compact high. 
voltage filter applications on high -fidelity P.A. 
amplifiers; power supplies for short wave ports 
able transmitters and transceivers. 2 mfd. 600 
volts D.C. Size: 274"x1 72". 4 mfd. 600 volts, 
D.C. Size: 4% "x1% ". 

XPS498 2 mfd. Only 59c 
XP5499 4mfd, .Only $1,19 

These buys are typical of what you can get from the world's largest 
and oldest suppliers of radio and electronic equipment, and we're 
got thousands more of 'em. Use coupon below; orders tilled pronto! 

'Latest Bargain Flyer C-37 gives ÿou sif- to4be. minute 
news on lafayette's unbeatable bargains. Send for it 
today! Also, get on the nailing lest for Lafayette's 
Super Catalog, jam -parked with dollar -saving values. 

,,Coeers everything in radio and electronic equipmemr, 

LAFAYETTE RADIO 
RADIO WIRE TELEVISION, INC. 

New York 13 Boston IO Newark 2 

PASTE ON PENNY POSTCARD. MAIL TODAY. 

LAFAYETTE RADIO, Dept. RH -6 
100 Sixth Ave., New York 13, N. Y. 

Enter my) WPS414 oil condenser(s) 
order led XPS498 TLA condenser(s) 

Check encl. Money order Send C.O.D. 
Send me FREE copy of Bargain Guide C -37 

and place my nome on mailing list for new Lafay- 
ette Catalog. 

Name 

Address 

LCity Zone _State 
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tion ratio is more than 50 db. The 
Model RH -10 is available in either 
cabinet or rack mounting. 

Additional information will be fur- 
nished by Browning Laboratories, Inc., 
Winchester, Massachusetts. 

RADIO -PHONO COMBINATION 
The Home Radio Division of West- 

inghouse Electric Corporation has an- 
nounced production of a new radio - phonograph combination which com- 
bines a six -tube a.c. -d.c. standard band 
radio receiver with a fully automatic 
phonograph in a mahogany veneer 
cabinet. 

The receiver portion of this Model 
H -122 which forms the front section 
of the new unit can be removed for independent use. The automatic rec- 
ord changer accommodates twelve 10" 

records or ten 12" records. Other fea- 
tures include a built -in loop antenna, 
a continuously variable tone control, 
a phase inverter tube and a push -pull 
output circuit for high quality repro- 
duction. 

The new model is 9" high, 143iá" wide 
(Continued on page 94) 

100'7, "SOLID" OPERATION 
By W9SXZ, W9DWP, W9QHZ 

1. Never remove plate voltage from the v.f.o. when shifting frequency. This elim- 
inates the necessity of others having to tune their receivers to determine 
whether or not you are on the air. 

2. Always shift frequency after each QSO. This will avoid the danger of burning 
holes in the ether. Also it will discourage your creditors in trying to find you. 

3. Do not hesitate to demonstrate at every opportunity your ability to shift fre- 
quency from one end of the band to the other. By demanding R reports at each 
spot, you may plot a response curve with little effort. 

4. When DX is on. always QSY to the frequency of the DX station, and call him 
frequently and long. This will discourage others from horning in. 

5. Never conduct any test off the air which by any process, however complicated, 
can be made on the air. This gives proof of your technical ingenuity and dis- 
plays the scientific mind. 

6. Never pause to retune after a shift in frequency. After all, low cost surplus 
tube supplies must be exhausted before reconversion can gain headway. 

7. Always arrange to have non -amateur visitors "say a few words" on the air. 
Comments are then in order that "he handles the mike like an old timer." This 
establishes your reputation as a genial host. 

8. Determine mike pick -up by a series of on the air tests. Vary the distance from 
operator to mike over a fair range, say from across the shack to the tonsils. 
Ask for a report on pick -up of: (a) radio im adjoining room, (b) rattle of dishes 
in the kitchen, (c) refrigerator, (d) oil burner or stoker, (e) junior op's electric 
train, (f) children practicing on piano. Also matches may be struck at varying 
distances from the mike. 

9. If a desired station is in QSO, attract his attention by shifting the v.f.o. across 
the frequency of the station to which he is listening. This is sure to "get" him. 

10. Always advertise the DX, if any, you have worked. If your contact recites his 
DX, either fail to acknowledge his prowess, or claim: (a) QRM, (b) dinner time, 
(c) beef time, (d) telephone, (e) chauffeuring xyl. Then sign and proceed to call 
CQ. 

11. Always whistle into the mike once or twice before speaking. This practice 
permits use of the operating table lamp as a modulation indicator, thereby 
eliminating the expense of a meter. 

12. If necessary to retune your receiver to the station with which you are in con- 
tact, always remind him that his frequency is drifting. even though your re- 
ceiver was stone cold three minutes ago. 

13. Never accept a report of less than R9 plus plus. A lesser report indicates that 
the other fellow's receiver is out of alignment. 

14. Always give signal reports on the next round." This permits you to give the 
other fellow a report not higher than that which he gives you. If this precau- 
tion is not taken, it might give rise to the false impression that the other fellow 
can and /or did build a better transmitter and antenna than yours. 

15. Hold onto all DX stations as long as possible. This will tend to reduce the 
number of stations laying claim to having worked the same DX. 

16. During Saturday night parties see to it that all participants present their views 
or non -views at length. To deny your guests this courtesy would be ungentle- 
manly. 

17. When short skip is prevalent. never waste time in logging the band, but pro- 
ceed to call CQ frequently and at length. Time wasted in listening may cost 
you many contacts. 

18. After each QSO, call QRZ, then shift frequency. This one is guaranteed to 
fool them. 

19. Always boast about the number of sheets of contacts which you have yet to 
copy into the log book. This proves that you operate a busy station. 

20. Never use a field strength meter. The expense of this costly equipment may be 
avoided by making antenna adjustments while in QSO. 

Courtesy of "Ham- Gab," official monthly publication of Hamfesters Radio Club, Inc. 
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Add (REI Technical Home Study Training to Your Present Radio 

Experience - Then Get that BETTER Radio Job You Want! 

CREI technical home study training 
prepares you for the secure radio 
jobs that pay good money for ability. 

Yes, YOU, can be ready to enjoy the security 
of an important technical position and take 
advantage of new career opportunities ... if 
you prepare yourself now. 

Join the thousands of other ambitious radio- 
men who have enrolled with CREI to assure 
themselves of secure, good -paying jobs with a 
planned program of advancement made possible 
by CREI home study training in practical 
Radio- Electronics Engineering. You can study 
at home - in your spare time - develop your 
technical ability - increase your knowledge to 
keep pace with important developments now 
taking place in the industry. 

By adding CREI training to your present ra- 
dio experience you can safeguard your future 
and keep pace with such new developments as 
U.H.F. Circuits, Cavity Resonators, Pulse Gen- 
erators, Wave Guides, Klystrons and Magne- 
trons. Are you equipped to handle them? CREI 

is equipped to help you by providing the tech- 
nical background that is required. 

In our proved method of instruction you learn 
not only how but why! Easy-to- read -and -un- 
derstand lessons are provided well in advance, 
and each student has the benefit of individual 
guidance and supervision from a trained in- 
structor. This is the basis of the CREI method 
of training for which many thousands of pro- 
fessional radiomen have enrolled during the 
past 19 years . and which has resulted in 
large numbers of promotions to more respon- 
sible positions. 

It costs you nothing to read the interesting 
facts ... to learn how CREI can help you enjoy 
t h e security you 
want ... the bet- 
ter paying job that 
can be yours. 
Write for particu- 
lars now! (CREI 
training for Vet- 
erans is available 
under t h e "G.I." 
Bill.) 

Capitol Radio Engineering Institute 
E. H. RIETZKE, President 

Dept. RN -8, 16th and Park Road, N.W., Washington 10, D. C. 

Branch Offices: 

New York City (71, N. Y. Chicago (21. III. San Francisco 121. Calif. 
170 Broadway 30 N. LaSalle St. 760 Market St. 

San Diego 111, Calif. 
316 C Street 

'WRITE 

TODAY for 

FREE 

BOOKLET 

Your Opportunity in the 

New World of Electronics" 

Ir you have had professional or 
amateur experience -let us prove to 
suu that we have something you 
need to qualify for a better radio 
job. To help us to intelligently 
answer your inquiry -P LEASE 
STATE BRIEFLY YOUR BACK - 
(,ROUND OF EXPERIENCE. EDU- 
CATION AND PRESENT POSI- 
TION. 

i MEMBER: NATIONAL HOME STUDY COUNCIL NATIONAL COUNCIL OF TECHNICAL SCHOOLS MIIIIMEMEMEM 
_%uglist, 19 111 87 
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With the FLASH 
TRIGGER- CONTROLLED 

INSTANT -HEATING 

SOLDERING 
GUN 

Pats. rending 

Revolutionary in Design 
Engineered for Every Type of Soldering 

STREAMLINED . . . PERFECT BALANCE 
NON- TIRING NATURAL GUN GRIP 

INSTANT HEATING The Flash Instant Heating Gun heats to a sol- 
dering temperature in a few seconds following pressure on the trigger. 
It heats only When pressure is on trigger, while actual soldering is being 
done. Degree of heat is controlled by the trigger -High or Low -as desired. 
Correct temperature for most efficient work is easily maintained because the operator at all times has 
full control over such heat due to trigger arrangement and he very easily becomes expert in flowing 
solder for any type of work. 

"FLASH" SAVES YOU TIME Labor -Materials and Current. Equipped for immediate oper- 

Model 
SF 100 

ation from our 110 Volt. Transformer or from any standard storage battery or from the hot lead Gone any car, truck or tractor. 

MODEL SF 100 5575 
For bine and General Type Sol- 
dering with 5Ax" tip. Pencil Point and 
Craftsman Tip interchangeable on this model. 

MODEL HF 150 $795 HD 520 5620 
For Heavy Duty TRANSFORMER 
work with % Tip. Extra heavy with sufficient capacity for 
Barrel and element. citheruwdel soldering gun. 

- ASK YOUR DISTRIBUTOR - - - DISTRIBUTORS WRITE - - - 

BAKER - PHILLIPS COMPANY 3059 
MINNEAPDOLIS 8, MINN. 

R. C. (Dick) Hall 

R.C. & L. F. HALL, INC. 
HOUSTON: 

1015.17 Caroline Street Telephone C -9731 
DALLAS: 

2123 Cedar Springs Ave. Telephone 
This mouth we want to call particular attention to 
the new receivers listed. These are all post -war 
models and we are delivering substantial quantities 
to those who have placed a $5.00 deposit with us. 
Sometimes we can deliver out of stock. Deposits will 
be refunded upon request and your selection may be 
changed. 
We want to call attention to our new store in Dallas. if you live nearby, drop in. 

Mail orders should continue to come 
to Houston. L. F. (Lillian) Hall 

HALLIC RAFTERS 
SX -42 -540 KC to 110 MC S250.00 
SX- 43-540 KC to 108 MC 150.004 
SX -46 -540 KC to 43 MC 115.00 
S -38 39.50 
S -40 74.50 
HT -9 Transmitter (1500 KC to 28 Mega) 250.00 
S- 37- FM /AM /CW (130 MC to 210 MC). 591.75 
S- 36A- FM /AM /CW (27.8 to 143 MC) 307.50 
S- 47 -AM /FM (535 KC to 108 MC) 135.00 

Speakers not included. 
SUPER PRO 

SPR -400 -X (540 KC to 30 MC). rack model 344.55 
SPR-400-SX (1250 KC to 40 MC). rack 

320.55 PS.cw.i0 -10 inch speaker 1.3.20 
NATIONAL 

NC -2.40 C.-less speaker $225.00 
Speaker 15.00 
NC-2-4013-Amateur Model 
1-10 less tubes, speaker. and power supply 56.10 
588e Power Supper for 1.10 19.10 
Tubes for 1-10 (954. 955. 655, 6P6) 8.57 
HRO 4 sets cils (leas speaker and 

power supply) table model 274.35 
HRO- 5T- 1- Speaker 30.95 
HBO-ST -1 -Power Supply 17.70 
HRO- 5R-í -4 

yp 

sets coils (lose speaker, and 
HRÓ 5Rr1 

supply). mod 274.35 
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HRO.5R -1 -Power Supply 33.00 
NC /46. less speaker 97.50 Speaker 9.90 

RME 
RME-45 with crystal meter and speaker 5186.00 
RME -84 98.70 
DB- 20- Preselector 59.30 
VHF -152 (2, 8. & 10 Meter converter) 86.80 Wire, write or phone your order. We will ship C.O.D. with a $5.00 deposit. We also offer easy terms and trade -in allowances for used equipment State Tax not included in above figures. 

"ACROSS THE OPERATING TABLE" 
A postal card to Dept. R.1 will place your name on our mailing list to receive our amateur bulletin which is just off the press. 

TEST EQUIPMENT IN STOCK Silver Vonlax, V.T.M. A V.O.M $59.85 Monitor Crystaliner, Signal Generator 57.50 Robson- BUreess MT -200 V.O.M. 0 -10 Megs- 
0 -1500 Volts 22.95 Robson/Burgess MT -100 V.O.M. 0.1 Mega- 0-1000 Volts 18.75 Supellor Signal Tracer 11.75 

Ask for other brands and models, since Test kqulp- ment is arriving in larger shipments. 
MASCO MA -50 AMPLIFIERS IN STOCK 

The MA -50 may be used with from 2 to 12 speakers without appreciable loss in volume. It has been de- signed 
stoegive 

high quality, high volume and long hour u 
Ma -50, less tubes $98.50 Kit of Matched tubes 17.50 

KWIKHEAT has these features to offer: 
(1) patented built -in temperature control which automatically limninates overheating. 
(2) light weight -a mere 14 oz. 
(3) 2_5 watts of harnessed power giving heat in 

90 seconds. 
Sells for only á8.2S Set of 4 tips 4.13 

ACROSS THE SERVICE WENCH" 
is the name of or dealer bulletin. which goes regu- larly to our service dealer customers. This bulletin keeps you in touch with the latest information on available equipment and supplies. A postal card to 
De "t. R -1 will place your name on the list and will 
also secure a new customer tube allocation" if you request it. 

NEW CATALOGUE IS READY 
A new, complete catalogue giving the latest informa- 
tion on all types of merchandise and prices is now off the press. A card addressed to CATALOGUE -Dept. 
R -1 will bring it to you by return mail. 

POLICE, GEOPHYSICAL L MOBILE 
Radio telephone equipment is available on good de- livery. We welcome inquiries for your particular ap- plication. 

INDUSTRIAL ACCOUNTS 
We have o of the largest electronic stocks in the country. and we welcome the opportunity to serve 
you. Wire. write or phone for information. 

A FEW OF THE MANUFACTURERS WHOSE PRODUCTS WE DISTRIBUTE 
Aerovox Clarostat GE Kaar Meissner ;Pioneer Setchell- CarlsonTrimm Amphenol Drake Hallicrafters Kainer Millen "Precision Silver Triplett Asiatic Dumont Hammarlund Kelnor Mueller Premäx Simpson Turner B&W Echophone Hytron Kwikheat National Radel Speed -X Vaco Belden Eimac Instructograph Leach Newcomb Raytheon Staneor Vibroplex Bliley Electronics Lab. Insuline Lectrohm Ohntite RCA Supreme Walsco 
Bud Erie Jensen Les Logan Panoramic Robson - Burgess Taylor Ward Centralab Gamntatron JFO Littelfuse Peerless RM E Thermador Weller Cinaudagraph General Cement Johnson John Meek Petersen Sanganlo Thordarson Weston 
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Modernize with Light 
(Continued from page 31) 

These novel lighting devices provide a 
dramatic sales appeal. An examina- 
tion of his stock by the dealer or de- 
partment head will reveal a wide 
choice of items which adapt them- 
selves to silhouette and three- dimen- 
sional lighting treatment. 

Only a few of the many jobs within 
the range of modern lighting can be 
discussed within the space limitations 
of this or any single article. Others 
will suggest themselves to the light - 
conscious designer of radio and elec- 
trical appliance displays. 

As electrical men plan to make the 
most of the made -to -order market 
that they face today, lighting ranks as 
a promotional must. While lifting 
general levels of illumination is essen- 
tial, it is clear that something more 
than just more light is needed. From 
this starting point those who plan 
lighting modernization may proceed 
in any direction dictated by their ex- 
act merchandising problems. They 
will not go wrong if they apply the 
tools and techniques of modern light- 
ing as a flexible sales force, designed 
to accomplish specific display and mer- 
chandising results. 

In the highly competitive era ahead 
many retailers will use light gener- 
ously. Alert radio -appliance men can 
well afford to use it even more liber- 
ally, since no other device in the retail 
field can be used so inexpensively and 
contribute so much to increased sales 
volume. 

-30 

Funds raised by the people of his home 
town, Potsdam, New York, have given a 
new life to Frank Knight, Jr., 21, a paralyt- 
ic cripple who is now a patient at Park 
East Hospital. Aided by the 52200 Frank 
Knight, Jr. Fund, the youth has gained the 
use of his arms and expects to walk again 
in a few months. He is also on his way to 
becoming an amateur radio operator. Since 
his hospitalization, he has been the pupil 
of Robert Gunderson, 28, a blind radio 
technician who volunteered to teach Frank 
when he heard of the youth's interest in 
radio. Hoping to have his FCC operator's 
license soon, Frank is shown in bed, with 
a receiver at his side and working on the 
transmitter he will use as an amateur. 

RADIO NEWS 
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Air King Radio in nineteen twenty only a few dollars and an ambition -is now a great manufacturing 

establishment. Nearly one thousand employees, in its modern plants, working with the newest and most 

efficient equipment can produce over five thousand sets in a single shift. Air King is one of the most com- 

pletely integrated producers of radio. In addition to chassis making, it does its own metal stamping, metal 

spraying and finishing and has one of the largest radio cabinet plants in the New York area. 

During the war all of Air King's facilities were devoted to the making of Radar and special electronic 

equipment. Soon Air King will have for you a complete line of AIM FM and Televisión receivers equal in 

quality, in beauty and in price to meeting the most exacting demands of your most critical customers. 

THIS NEW. MODERN AIR KING PLANT INCREASES OUR TOTAL. FLOOR SPACE TO TWO HUNDRED AND FIFTY THOUSAND SQUARE ELLI. 

AIR KIH 
RADIO 
elY0(17/ 

giví3eßn f" HYTRON RADIO & ELECTRONICS rol0oxafrnn 

Se Mcy4 daáio glee /920 

August, 1916 89 
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BUILT -IN QUALITY 
Made Our Famous 

RADIO & PHONO KITS 

A National Success! 

THE IDEAL KITS FOR 

STUDENTS SCHOO 

HOSPITALS 
STUDENTS SERVICEMEN 

AMATEURS 

Our Model S -5 
uses the uni- 
versally ac- 
cepted super- 

q heterodyne cir- 
cuit containing 

3 t h e following 
tubes: I2SA7, 

R± 12SK7, 12SQ7. 
50L6. 35Z5 and 
tunes from 550 
Kc to 1600 Kc. 

Model S -5 (Illustrated) . . . Complete 
Kit including tubes, Bakelite cabinet and 
four pages of diagrams and s 9.95 instructions @ 

Build Your Own 
PORTABLE 

PHONOGRAPH 
Ready for assembly! 
Beautiful carrying 
case, pick -up, 2 -tube 

amplifier, vol - 
ume con - 
t r o l . 

Complete kit in- 
cluding 
tubes @ 

t 

$23.95 

Also Available! 
PORTABLE AUTOMATIC 

RECORD CHANGER PHONO KIT 
Attractively covered carrying case, 2- 
t u be amplifier, 2 -post record changer 

assembly 
ready for 

$43.95 

New! Sensational! 
COMBINATION 

RADIO & 
PHONO KIT 

5-tube super- 
heterodyne radio 
Beautiful walnut 
finish cabinet 
5" Alnico V 

Speaker 
Astatic L -72 

Complete Kit @ 
Pick-up 

$34.95 

All Kits Are Furnished Complete, 
Less Wire & Solder 

Direct Shipments to All Parts of the 
World! 

25% Deposit on C.O.D. Orders 
Write for FREE Catalog 

RADIO KITS COMPANY 
Dept. K. 

120 Cedar Street New York b, N. Y. 
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SHORT -WAVE NEWSCASTS 
(Continued from page 56) 

EST LOCATION CALL FREQ. 
3:30 p.m. Sofia, Bulgaria Radio 9.350 

Sofia 
3:30 p.m. Belgrade, 

Yugoslavia 
3:45 p.m. Brazzaville 

3:45 p.m. London (AS) 

Radio 6.150 
Belgrade 
FZI 9.440 

11.970 
17.530 

GVO 18.080 
GVP 17.700 
GVW 11.700 
GRY 9.600 
GWG 15.110 

3:45 p.m. Capetown, So. 
Africa (BBC) ZRK 5.877 

Durban (BBC) ZRD 6.170 
Johannesburg 

(BBC) ZRJ 6.095 
Johannesburg III 3.450 

3:50 p.m. Bern HEI5 11.713 
4 :00 p.m. Warsaw, Poland Radio 6.100 
(or 4 :15 p.m.) Polskie, 
4:00 p.m. Algiers VANA 9.610 

9.540 
4:00 p.m. Honolulu KRHO 17.800 
4:00 p.m. London (Radio GVO 18.080 

Newsreel GVP 17.700 
in GOS) GRS 7.075 

GSF 
GSG 
GWE 
OSO 
GSP 

15.140 
17.790 
15.435 
15.180 
15.310 

GRF 12.095 
4:10 p.m. Dublin (Athlone) Radio 9.595 

Eireann 
4:15 p.m. Montreal CKNC 17.820 

(Sackville) CKLX 15.090 
4:30 p.m. Ankara (Talk) TAP 9.465 
(Mon., Thur.) 
4:30 p.m. London 

(European 
Service) 

4:45 p.m. London (NAS) 

4:45 p.m. 

5:00 p.m. 

(Via Kingston, 
Jamaica) 

Melbourne 

San Francisco 
(Delano) 

(Dixon) 
(Delano) 

5:00 p.m. Quito, Ecuador 
(Relayed from 
San Francisco) 

5:00 p.m. Algiers VANA 

5:00 p.m. Hamburg, BFN 
Germany 

5:00 p.m. Honolulu KRHO 
5:15 p.m. Brazzaville FZI 

GRX 
GSA 
GWN 
GRO 
GWL 
GRT 
GWT 
GWH 
GRK 
GSP 
GWG 
GRG 
ZQI 

VLA6 
VLC9 
KNBA 
KCBF 
KWID 
KNBI 
KCBA 
HCJB 

5:15 p.m. Boston (WIRN) WRUL 
WRUW 

(except (Via Georgetown, 
Sat.) Br. Guiana) ZFY 
5:30 p.m. St. John's, New- 

foundland VONH 
5:30 p.m. Edmonton, Alta. VE9AI 
5:45 p.m. London (NAS) GSP 

GWG 
GRG 
GRH 

(Via Kingston, 
Jamaica) ZQI 

(Via Georgetown, 
Br. Guiana) ZFY 

(Via St. John's, Newfound- 
land) VONH 

6:00 p.m. Salzburg, Austria 
(AFRS) KOFA 

6:00 p.m. San Francisco KNBA 
(Delano) KCBF 

KWID 
(Dixon) KNBI 
(Delano) KCBA 

6:00 p.m. Tokyo (AFRS) JLR 
6:00 p.m. Honolulu KRHO 
6:00 p.m. Quarry Heights, 

Canal Zone AFRS 
6:30 p.m. Montreal 

(Sun. only) (Sackville) CKCN 

9.690 
6.050 
7.280 
6.180 
7.210 
7.150 
9.675 

11.800 
7.185 

15.310 
15.060 
11.680 
4.700 

15.200 
17.840 
21.610 
17.850 
17.760 
17.340 
15.270 
12.455 
15.100 
9.958 
9.610 
9.540 
7.290 

17.800 
9.440 

11.970 
9.984 

11.730 
15.290 

EST LOCATION CALL FREQ. 
6:30 p.m. London (Radio 

Newsreel in 
NAS) G W G 15.060 

GRG 11.680 
GRH 9.825 
GWH 11.800 

(irreg.) (Via Georgetown, 
Br. Guiana) ZFY 6.000 

6:20 p.m. Moscow Radio 6.020 
(or 6:30 p.m.) Centre 7.300 

7.360 
9.480 
9.540 

11.880 
(Komsomolsk) 15.230 

6:45 p.m. London (NAS) GSP 15.310 
GWH 11.800 
GRG 11.680 
GRH 9.825 

(Via St. John's, 
Newfoundland)VONH 5.970 

6:45 p.m. Melbourne VLC9 17.840 
7:00 p.m. San Francisco 

(Delano) KCBF 17.850 
KWID 17.760 

(Dixon) KNBX 15.340 
(Delano) KCBA 15.270 

7:00 p.m. Honolulu KRHO 17.800 
7:00 p.m. Tokyo (AFRS) JLR 6.015 
7:00 p.m. Moscow (Moscow 

Newsreel) Radio 
Centre 

(Komsomolsk) 
7:00 p.m. London (Radio 

Newsreel in 
GOS) 

7:08 p.m. Prague 
7:15 p.m. Leopoldville 

7:25 p.m. Lahti (Helsinki), 
Finland 

7:30 p.m. Moscow Radio 
Centre 

6.020 
7.300 
7.360 
9.480 
9.540 

11.880 
15.230 

GSB 9.510 
GSD 11.750 
GRJ 7.320 
GSC 9.580 
OLR4A 11.840 
OTC2 9.741 

(Varies) 
0IX4 15.190 
0IX2 9.504 

7:30 p.m. 

8:00 p.m. 

8:00 p.m. 

8:00 p.m. 

Georgetown, Br. ZFY 
Guiana 

San Francisco KCBF 
(Delano) KWID 
(Dixon) KNBX 
(Delano) KCBA 
Quarry Heights, AFRS 

Canal Zone 
London (NAS) GRG 

GWH 
GVZ 
GSU 

(Via St. John's VONH 
Newfoundland) 

6.020 
7.300 
7.360 
9.480 
9.540 
6.000 

17.850 
17.760 
15.340 
15.270 
2.390 

11.680 
11.800 
9.640 
7.260 
5.970 

8 :00 p.m. London (GOS) GSF 15.140 
GSB 9.510 
GSD 11.750 
GRJ 7.320 
GSC 9.580 

8:00 p.m. Honolulu KRHO 17.800 
8:00 p.m. Moscow (Moscow Radio 6.020 

Newsreel) Centre 7.300 
7.360 
9.480 
9.540 

6.000 8:10 p.m. Leopoldville OTC2 9.741 
(Varies) 

8:15 p.m. Colon, Panama HP5K 6.005 
8:30 p.m. Melbourne VLC9 17.840 
8:30 p.m. Moscow Radio 6.020 

Centre 7.300 
7.360 
9.480 

8:35 p.m. Bern HEIZ 6.345 
4.700 (Approx.) HEI4 9.539 

9:00 p.m. Colombo, ZOI 4.900 
6.000 Ceylon (BBC) 

9:00 p.m. San Francisco 
(Delano) 

5.970 (Dixon) 
(Delano) 

5.970 
9.540 

15.310 
15.060 
11.680 
9.825 

7.220 
21.610 
17.850 
17.760 
15.340 
15.270 
6.015 

17.800 

9:00 p.m. 
9:00 p.m. 
9:00 p.m. 

9:00 p.m. 
9:00 p.m. 

Tokyo (AFRS) 
Honolulu 
Quarry Heights 

Canal Zone AFRS 
Edmonton, Alta. VE9AI 
Paris RNF 

KCBF 17.850 
KNBX 15.340 
KCBA 15.270 
KWID 9.570 
JLR 6.015 
KRHO 17.800 

2.390 
9:00 p.m. Melbourne VLA6 

VLG6 

17.820 (Continued on page 92) 

2.390 
9.540 
9.550 

11.847 
15.200 
15.230 

RADIO NEWS 
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M ORE SUP SUPER BUYS : y 
®Clit 

COMPLETE TRANSMITTING & 
RECEIVING SETS. BRAND NEW! 

3 SETS IN ONE -15 TUBES 
MADE BY ZENITH & EMERSON 

SET A, for telephone and telegraph includes: 
6 -tube superheterodyne receiver and 6 -tube 
MOPA transmitter with 807 final amplifier, 
frequency range 2 to 8 meg. 
SET B, consists of 235 megacycle transceiver. 
SET C, a complete inter -communication sys- 
tem using 3 control boxes and 3 combination 
headphones. 
POWER SUPPLY: This unit, includ- 
ing dynamotor, operates from a 12- 
volt battery. 2 Antennas, 1 Veriometer 
Resonator, Spare Set Tubes, Generator, 
Set of Spare Parts ; 5 sets 

InQ5Ú YQ . Earpbones,5 sets Microphones J 
NEW RECEIVERS B.C. 
603 semi -completed, made $5.00 f o r 603 Tank F.M. less 
var. cond. & front panel, 
no tubes. 

PLATE 

TRANSFORMER 

AMERTRAN 

1 1 5 v 60cps/ 
6200v -ct -700 ma. 
11" x 14" x 10 ". 

Special price. 

$39.95 

UHF RECEIVER 
BC -406 from SCR -268 
Frequency range 201 me. to 210 me. 
I.F. freq. 20 me.; 2 mc. bandwidth. 
15 tubes. Operates on 115$26.95 
v., 60 cycles. 

U. S. NAVY MODEL 
RAK -7 SHIP RECEIVER 

NEW -IN CASES 
Made by R.C.A. 9- Tubes; 6 
Bands ; 15 kc. - 600 kc., 
complete with power supply 
operating on 115v., 60 cy- 
cles. $77.50 

TUBES 

304TL EIMAC ..$13.95 
250R EIMAC 8.95 
5BP1 Sylvania 8.75 
5FP7 11.00 
5JP1 6.95 
9JP1 9.95 
723Á/B Klystron, 

for 3cm 10.00 

CARDWELL TRANSMITTING 
VARIABLE AIR CONDENSER 
TS- 800 -VS. 300 mmfd. List 
$40.50. OUR PRICE. .$14.95 
I.F. CRYSTAL FILTER UNIT 
FOR BC -312, BC -342. 
PRICE $9.95 

FREQ. METER BC -221 with 
calibrated chart & tubes 
1000 Kc crystal & micro V 
dial. 120 Kc to 20 
meg $82.50 

ARC -5 Navy Aircraft Set 
N E W ARC -5 SUPERHET RECEIVERS. 
Tubes included : 3 -12SK7 ; 1 -12K8 ; 1- 
12SR7 ; 1 -12A6. RANGE (specify fre- 
quency desired) : .19- .55mc; 1.5 -3mc; 
3 -emc; 6- 9.lmc. POWER : 24 -28v DC. 
With remote control and $79.50 dyn. 7 
NEW ARC -5 TRANSMITTERS: 25 watts 
CW ; 15 watts phone Tubes (included) : 

2 -1625 ; 1 -1629 ; 1 -1628 ; 1- 6200Kc 
RANGE (specify freq. desired) : .5 -.8mc; 
.8 -1.3mc ; 1.3 -2.lmc ; 3 -4mc ; 4 -5.3mc ; 

5.3 -7mc ; 7- 9.1mc. POWER : 24- 28VDC. 
MODULATOR with 1 -1625 ; 1 -VR -150 ; 
1 -1215. 
Price, less dynamotor $109.00 

RADAR AND MISC. 
Oscilloscope, 5 ", BC -412, from SCR -268, 
operates on 115vac. with 
conversion dia. and instr $54.50 
Signal Generator, BC -78 -B made by Boon- 
ton. 15 to 55mc ; 190 to 230 $45 .00 mc. used, perfect condition , 

HI- Powered Modulator, BC -409 from SCR - 
268 115v60 cycle opr. Potentially useful 
as an induction heating $75 00 unit 
BC- 947 -A; Transmitter designed to emit 
short pulses of UHF oscillations at 3000 
mc. Has 10 amplifiers, two $86 00 power rectifier circuits 
SCANNER- RECORDER BC- 918 -B. Scans 
and records hand printed and upper case 
6 point typewritten characters on paper 
tape. 12v. Less amplifier. $69.50 Govt. cost $695.00 

PULSE AMPLIFIER 

Signal Corps type BC409 from SCR -268 Ra- 
dar set. Designed for 115 volts. AC 60 cycles. 
This unit developed the initial radar pulse and 
contains valuable component parts that valued 
individually would in sum, cost several times 
the selling price of this unit. Fine buy for 
experimental work, or for anyone who can 
use the component parts. Slightly used. Fol- 
lowing are a few of the items that make up 
the unit. 1 -304TL (Eimac) triode. 3 -2 mid. 
4,000 W.V. GE Pyranol condensers. 1 -3200 
volt 150 MA power transformer. 1- Variac 
5 amps. General Radio type CU 200. 1 -5 
volt 26 AMP fil. transformer (for 304 TL). 
1 -2.5 volt 10 Amp. fil. transformer (5000 volt 
insulation). 1 -1 mfd. 1,000 volt GE Pyranol. 
1 -2 mfd. 1,000 volt GE Pyranol. 2-0 to 
4,000 volt 3 inch volt meters (0 -1 mil. move) 
and mise. chokes, resistors, condensers, etc. 
W- 1414 -Complete units only. $79.50 
Your cost each 

TRANSFORMERS 
110 V. /60 cycle components 
E91. 6.3v -5a e t. $ 1.00 
Fil. 1.2v- 4.2a/2.1v- 3.65a/1.2v -4.2a 2.35 
FIL 7.5v -1.5a 30 kv insulation 2.50 
Fil. 6.3v- 5a.c.t. 6.3v -5a c.t. 30kv inns. 3.75 
Fil. 5v -115a Kenyon 8.95 
Pwr. /300v- ct- 2Oma /5v &6v M. sec 1.25 
Pwr. two secondaries, ea. 300v -ot 00 mils 3.65 
Pwr. /150 -0- 150 -50ma /two 6.3 v-5a 1.25 
Per. /330 -0- 330- 85ma/b.3v- 7.5a/5v -24/ 

6.303a electrostat. shield. case 3.95 
Pwr. Ii1 -V /3200 -150ma oil Kenyon 9.95 
Pwr. //750v- 1lOma /6.3v -5a/5v -3a 5.95 
Pwr. H.V. plate /2750v- 750nta oil Navy 

specs. 35.00 
Choke: 1 by- 800maH.V. insulated 12.00 

AUDIO TRANSFORMER, MODULATORS, ETC. 

Modulation xfmr: typical for 211's cl. A 
$2.10 

Modulation stow: 807 to pr 807's (1 -3 pri) 2.65 
Modulation xfmr: pr. 811's to 813 5.00 
Driver transf: 6V6 to pair 811's 3.00 
Chi. transformer: P.I. Mod. & Driver 

6LO's per pr. 3.30 
Audio xfmr: interstage single end 

2:4000:4000 1.25 
Audio xfmr: interstage single end 

5:560:1120 1.80 
Audio input: Z120:2350 ohms 40 -5000 

cycles 3.20 
Audio input: 2300:375,000 ohms 2.15 
Audio output: 25:1 for 12A6 to line 1.50 
Audio output: 8:1 12A6 to speaker 2.15 
Audio output: 88.17 to line 2.10 
Audio line coupling: 3 sec. 150, 600, 4000 

ohms, tapped at 250 ohms .75 
500 cycle tone oscillator transformer 1.00 

CECO KITS FOR HAMS 
KIT 1: 1000 Den. assrtd. hardware........$2.49 
KIT 2: 100 ft. assrtd. spaghetti. 1.30 
KIT 3: 50 mica cond. assrtd 4.65 
KIT 4: 200 resistors, assrtd. 5.95 
KIT 5: 25 knobs, assorted 1.50 
KIT 6: 25 term. strip. 1 -20 terms 1.80 
KIT 7: 20 ceramic coil forms 2.25 
KIT 8: 10 Sprague ferrule; glass resist 

10 -25 W; 500 -15000 ohm 4.50 

CONDENSERS 
.25 mfd 400 vdc.$ 0.20 .25 mfd 1000 vdc 
.25 mfd 600 vdo. .30 pyr $ 0.40 
L mfd 500 vdc .4 mfd 1500 vdc 

85 mfd 600 vdo. .16 
W.E .20 

6 mfd 800 vdo .1 -.1 mfd 7000 

C -D 1.35 vdc 5.00 

8 mfd 800 vdo .25 mfd 20,000 
C -D 1.75 ode 12.69 

.05 mfd 1000 vdc 
.35 2 C D 

220 vs.a 
,75 

mfd 
pyr 

ALSO 
LARGE I N V E N- 
TORY OF 400 CY- 
CLE TRANSFORM- 
ERS. SEND F 0 R 

LIST. 

Thousands of Ham Parts -Send for Our Catalog 
All merchandise guaranteed. Mail orders promptly filled. All prices F.O.B. New York City. 

Send Money Order or Check. Shipping charges sent C.O.D. 

COMMUNICATIONS EQUIPMENT CO. 
131 -A LIBERTY ST., NEW YORK 7, N. Y. TELEPHONE WH 4 -7658 

EXTRA! 
SPRAGUE NOISE 

FILTER TYPE 
1X -49. 

MALLORY NOISE 
FILTER TYPE 
4.1. 

$3.95 
Lots of 10 -$2.95 

August, 19-16 91 

www.americanradiohistory.com

www.americanradiohistory.com


ARMY-NAVY owe 
HEAD PHONES 

$249 

BuRgTE1AP EEE K 
4464* brand 

Vade 
(edd& 

of these fine 
bra 

illr 
limited 

" quantity 
Highly 

sensitive, 

bead Phones. 
hi -pola hive, 

anc new s impedance. mPed cap. 

8000 Bakelite shell and car 
covered 

one 
nets, head 

Cord 
connects horn 

Adjust- 

able steel. Cord the way. 

lus 2ur 
spring 
side, 

out 
ubber 

ear 
per 

set plus 
Re- 

tail 

sponge 
rubber 

$2.49 
packing 

charges. rder 
price and P value 513.5 
postage tail 1 

Number 
17A31. 

MAIL THE COUPON 

FREE CATALOG 

Latest developments in radio and 
electronic parts and devices, newest 
ham gear, gadgets, bargains, 
surplus items . get this red 
bargain catalog FREE. 

18 YEARS 

IN 

RADIO 

war 
hot 

MM. NW 

BURSTEIN- APPLEBEE CO. Radio News 

1012 McGee St., Kansas City 6, Mo. 

_Send me your new FREE Catalog. 

_Send me -pair of phones at $2.49 

per pair plus 20c pair postage. I enclose 

$ 

NAME 

ADDRESS 

TOWN STATE 

92 

in payment. 

SHORT-WAVE NEWSCASTS 
(Continued from page 90) 

EST LOCATION CALL 
9:30 p.m. London (NAS) GWH 

GRG 
GRH 
GVZ 
GSU 

(Via Leopoldville) OTC2 

(Via St. John's, 
Newfoundland) 

9:30 p.m. London (GOS) 

9:30 p.m. Delhi 

10:00 p.m. 

10:00 p.m. 
10:00 p.m 
10:00 p.m. 

. 

10:00 p.m. 
10:00 p.m. 

San Francisco 
(Delano) 

(Dixon) 
(Delano) 
(Delano) 

Honolulu 
Colon, Panama 
Quarry Heights 

Canal Zone AFRS 
Vancouver, B. C. CBRX 
Melbourne VLC4 

VLA6 
VLG6 
CFCX 
RNF 

AIR 

VONH 
GSF 
GSB 
GSD 
GRJ 
GSC 
GSW 
GVX 
AIR 

KCBF 
KNBX 
KCBA 
KCBR 
KWID 
KRHO 
HPSK 

10:00 p.m. Montreal 
10:30 p.m. Paris 

10:30 p.m. Delhi 

11:00 p.m. 

11:00 p.m. 
11 :00 p.m. 

Quarry Heights, 
Canal Zone 

Honolulu 
London (GOS) 

AFRS 
KRHO 
GRY 
GVW 
GVX 
GSB 
GWG 
GSD 
GSF 
GRF 
OSO 
GRJ 
GRS 

11:00 p.m. Winnipeg, 
Manitoba CKRO 

11 :25 p.m. Macassar,CelebesMCAK 
12 midnightEdmonton, Alta. VE9AI 
12:15 a.m. Bern HERS 
(Tues., Sat. 
only, irreg.) 
12:15. a.m. Melbourne 

12:30 a.m. 

12.45 a m 
1:00 a.m. 

1:00 a.m. 
1:00 a.m 
1:00 a.m. 

. 

Delhi 

JPorague hannesburg 

Capetown, So 
Africa (BBC) ZRK 

(BBC) 

HEZ3 
VLC4 
VLG3 
AIR 

OLRSA 

FRED. 
11.800 
11.680 
9.825 
9.640 
7.260 
9.741 

(Varies) 

EST LOCATION 
1:30 a.m. Delhi 

CALL 
AIR 

1:30 a.m. London (Radio GRM 
Newsreel in PS) GRX 

5.970 GSN 
15.140 GSP 

9.510 G W H 
11.750 GVZ 
7.320 GRE 9.0 2:00 a.m . Edmonton, Alta. VE9AI 
7.23580 2:00 a.m. London (At Dic- GRH 

11.930 tation Speed GSB 

15.270 

11.760 in GOS) GVQ 

11.770 

9.670 GSF 
7.290 GVP 
6.100 GRF 

17.850 
GRS 

15.340 
GSD 
GSV 

2:15 a.m. London (Euro- GWN 
peas Service) GSA 

GWO 

OWGRO L 
GRI 
ORT 
GWT 

OSE 
GWJ 

2:30 a.m. Melbourne VLA4 
2:45 a.m. Colombo, Ceylon ZOI 
3:00 a.m. Delhi AIR 

2.390 
6.160 

15.320 
15.200 
15.230 
6.005 
9.550 

11.847 
17.830 
15.350 
15.190 
15.160 
11.870 

2.390 
17.800 
9.600 

11.700 
11.930 
9.510 

15.110 
11.750 
15.140 
12.095 
15.180 
7.320 
7.075 

6.150 
9.357 
9.540 

11.865 

14.462 
15.320 
11.710 
17.830 
15.350 
15.190 
15.160 
11.870 
15.230 

5.877 

Johan- 
nesburg 

V 4.377 
ZRH 6.007 
ZRJ 6.095 

6.170 
9.540 
7.220 

17.700 
18.030 
9.600 

15.110 
9.510 

11.750 
15.140 
15.300 
17.700 
15.180 
12.095 

7.075 
17.810 

7.120 
9.690 

11,820 
15.310 
11.800 
9.640 
9.540 
9.660 
6.160 

Durban (BBC) ZRB 
Edmonton, Alta VE9AI 
Jerusalem JCKW 
London (GOS) GVP 

GRG 
GRY 
GWG 
GSB 
GSD 
GSF 
GWR 
GVP 
OSO 
GRF 
GRS 
GSV 
GRM 
GRX 

GSP 
GWH 
GVZ 

Melbourne (BBC) VLR 

GSN 

Brisbane VLQ3 
Vancouver, B. C. CBRX 

1:00 a.m. London (PS) 

1:00 a.m. 

1:00 a.m. 

3:15 a.m. 

3:30 a.m. 

n 
4:00 a.m 
4:00 a.r. 

Salzburg, Aus- 
tria (AFRS) 

Melbourne 
Tokyo (AFRS) 
Lusaka, North- 

ern Rhodesia 

4:00 a.m. Honolulu 
4:00 a.m. Melbourne 

4:00 a.m. Brisbane 
Melbourne 
Perth 
Melbourne (At 

Dictation 
Speed) 

Delhi 

4:30 a.m. 

4:30 a.m. 

4:30 a.m. 

5:00 a.m. 

5:00 a m 
. 5:00 a.m. 

5:00 am 
5:05 a. m. 
5:1S a.m 
5:25 a.m. 

. 

Wellington, New 
Zealand 

Saigon, Fr. 
Indo -China Chungng 

Shanghai 
Tokyo (AFRS) 
Seoul, Korea 
Bangkok, Siam 
Beirut, Lebanon 

(Radio Levant) FXE 
5:30 a.m. Melbourne VLC6 

VLG 10 
VLQ2 
VLR2 
VANA 

KOFA 
VLC8 
JRL 
ZQP 

KRHO 
VLC6 
VLG10 
VLQ2 
VLH3 
VLW3 
VLC6 
VLG3 
VLG10 
AIR 

ZLT7 
Radio 
Saigon 
XGOY 
XORA 
JLR 
JODK 
HSPP 

6:00 a.m. 

6:00 a.m. 

6:00 a.m. 

6:00 a.m. 
6:00 a.m. 
6:00 a.m. 

Brisbane 
Melbourn e ourne 
Algiers 

Georgetown, Br. 
Guiana (BBC) 

Perth 
Shanghai 
London (GOS) 

FREQ. 
17.830 
15.350 
15.290 
15.190 
15.160 
11.870 
7.120 
9.690 

11.820 
15.310 
11.800 
9.640 

15.375 
9.540 
9.825 
9.510 

17.730 
15.140 
17.700 
12.095 
7.075 

11.750 
17.810 
7.280 
6.050 
9.625 
6.180 
7.210 
9.410 
7.150 
9.675 
9.525 

11.860 
11.770 
4.900 

17.760 
15.290 

9.670 
7.290 

7.220 
7.280 
6.015 
7.220 
7.285 
3.900 
9.650 
9.615 

11.760 
7.215 
9.580 

11.830 
9.615 

11.710 
11.760 
17.760 
15.350 
15.190 
11.870 
9.670 
7.290. 

6.715 
11.778 

4.810 
11.920 
11.695 

6.015 
2.510 
6.000 

8.020 
9.615 

11.760 
7.215 
6.150 

11.765 
11.880 

ZFY 6.000 
VLW7 9.520 
XORA 11.695 
GWG 15.110 
GRP 17.870 
GSJ 21.530 
GSV 17.810 
GVP 17.770 
GSO 15.180 
GSH 21.470 
VLA6 15.200 6:00 a.m. Melbourne 

(or 6:10 a.m.) 
615 a.m. Capetown, So. 

Africa ZRL 9.608 
6:30 a.m. Chungking XGOY 7153 

XGOY2 9..640 
EQB 6.155 
EPB 15.100 

6:30 a.m. Delhi AIR 17.830 

6:30 a.m. Teheran, Iran 

6:45 a.m. Montreal (Sack - 
ville) CKNC 

(except Sun.) CKLX 
30 

15.350 
15.190 
11.870 

17.820 
15.090 
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4'MOdOt11 BEmOlE Broadcasting 
YOU'RE RIGHT 011 THE SPOT UIITH 

A 
FOR TH05E SPEtlal EVEl1T5! 

F. gAltif P Y P 
pactness, these GATES Units forearm you for dependable 
broadcasting from right on the spot, where you must move 
fast, for those special events programs. They're the keynote 
in your success. 

The NEW FOURSOME 

REMOTE I 
AMPLIFIER V 

A new development, and one that is bidding 

strongly for first place in popularity with the 

Dynamote is the new Foursome. It consists 

of three major units, a 4- channel Mixer, 

Amplifier and Power Supply that all fit into 

o trim, sturdy carrying case. The Mixer hos 

two stages of amplification whose output 

plugs into the amplifier unit. On remotes 

where the four mixer feature is not required, 

lust take the amplifier and power supply. A 

standard Cannon microphone plug fits the 

same receptacle as is used for the Joiner 

cable. The Foursome can be used for any 

job -large or small. Size, Mixer and Am- 

plifier each approximately 12 in. long, 7 in. 

high, 4 in. wide. 

Completely assembles 
in rugged, handy 
Carrying Cose as 
shown 

iiRE1110TE 
AMPLIFIER 

The DYNAMOTE 

\ ¡ 

FfëfiZ &M 

This is the most popular Unit in the line 
of Remote units. it is a 4 -stage high gain 
Unit containing the mixing system, VU 

meter and all other circuits associated 
with the amplifying circuit. The power 
supply is a separate unit assuring maxi- 
mum noise reduction. The front panel is 

so designed to make it adaptable to any 
operating condition. Both the amplifier 
and power, unit supply fit into the air- 
plane type carrying case that is weather 
resistant and ruggedly built to withstand 
hard usage. A false bottom is provided 
to house cable and extra equipment al- 
ways needed in remote jobs: headphones, 
microphones, etc. Compactness is its key- 
note. Size 141/2 in long; 7 in. high, 8 in. 4 deep. 

4 
wieREIIIOTE 

CONDITIONER 

¡tris..,' 

Dynamote and Po wer 
Supply in Carrying Case 

LOOK TO GATES FOR LEADERSHIP 

NEW YORK OFFICE: 

9th Floor 

40 Exchange Place 

RADIO CO. 
QUINCY, ILL. 

SOLD IN CANADA by: 

Canadian 
Marconi Co., Ltd. 

Montreal 

This Unit is a 3 -stage 
Amplifier complete with 
power supply housed in 
one cabinet. This in itself 
is an accomplishment in 

high quality in remote amplifier design, and is the result of diligent 
research and experimentation. Power supply is of the full wove 
transformer type. Hum reduction guaranteed to a low level of 
minus 55 Db. below program level. Its operation is extremely 
simple. The only controls ore the on- and -off switch and the gain 
control. Compact and easily portable. Size 17 in. long, 7 in. high, 
4 in. deep. 

EXCLUSIVE MANUFACTURERS OF RADIO TRANSMITTING EQUIPMENT .... SINCE 1922 
August. 19 tif 93 
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HENRY 
RADIO 
Do business with the biggest 
and one of the best in the 
field. Order the following or 
anything else you want 

Hallicrafters S38 $39.50 
Hallicrafters S40 79.50 
Hallicrafters S36A 307.50 
Hallicrafters SX42 Approx. 250.00 
Hammarlund HO -129X 173.25 
Hammarlund SP- 400-SX Super Pro 318.00 
Hammarlund SP -400 -X Super Pro 342.00 
National NC -46 107.40 
National HRO -5TA -1 Sr, (noise 

silencer, bandspread) 274.35 
National NC -240 225.00 
National One -Ten 56.10 
RME -45 complete 186.00 
RME -84 complete 98.70 
Pierson KP -81 Approx. 300.00 
BC -348Q 110 V. AC model 85.03 
Temco 75 -100GA transmitter 495.00 
Harvey 100T transmitter 583.00 
Reconditioned BC -610 HT 4s 535.00 
Panoramic PCA -2 panadaptors 99.75 
Other receivers, transmitters, etc. are 
available. 

DELIVERY from the fac- 
tories is improved. Some 

models I can ship at once 
from stock. By dealing with 
the world's largest distributor 
of short wave receivers you 
are assured of the fastest de- 
livery and the best of service. 
Enter your order now. You 
can trade 'n your receiver. 
You can order on my own 6% 
terms. I will try to give you 
better service and coopera- 
don. I have good buys in 
government surplus receivers, 
transmitters, parts, test equip- 
ment. Write for lists. You can 
depend on Bob Henry for a 
wide assortment and the best 
values in crystals, tubes, and 
all other amateur equipment 
and parts. Also test equip- 
ment. Your inquires wel- 
comed. 

BOB HENRY 

WOARA 

HENRY RADIO 
BUTLER, MISSOURI AND 
LOS ANGELES 25, CALIF. 

"WORLD'S LARGEST DISTRIBUTORS 

OF SHORT WAVE RECEIVERS" 
91 

What's New in Radio 
(Continued from page 86) 

and 19" deep. Further information on 
this Duo -combination may be secured 
from the Home Radio Division, West- 
inghouse Electric Corporation, Sun- 
bury, Pa. 

TELEVISION CAPACITORS 
A new line of small, light -weight 

capacitors designed to meet the re- 
quirements of size and weight imposed 

by the compact design of modern tele- 
vision receivers has been announced by 
the General Electric Company. 

Developed especially for use in 
smoothing out the high voltage power 
supply in this and similar applications, 
these new Lectrofilm units are 
equipped with prong -type terminals 
which meet the special mounting re- 
quirements of television receiver ap- 
plications. 

Currently available in two designs, a 
flat cylinder and a tubular construc- 
tion, these units are rated .005 pfd., 
5000 to 16,000 volts. 

Detailed information on the new 
capacitors is given in Bulletin GEA- 
4558 which will be forwarded upon re- 
quest to General Electric Company, 
Schenectady, New York. 

PENTODE VOLTAGE AMPLIFIER 
Sylvania Electric Products, Inc., has 

recently announced a new semi -remote 
cutoff pentode amplifier, designed for 
operation in portable battery and a ..c.- 
d.c. receivers where the plate supply 
may drop as low as 45 volts. 

Known as the type 1LG5, the tube 
filament is rated at 1.5 volts maximum 
for battery operation and has a design 
center of 1.3 volts for a.c. -d.c. opera- 
tion. Maximum direct interlectrode 
capacitances when a 1g10" diameter 

RMA standard M8 -308 shield is con- 
nected to the negative side of the fila- 
ment are; grid to plate .007 µpfd. max; 
input 3.2 µpfd., and output 7 µpfd. 

Typical operating conditions and 
characteristics will be furnished upon 
request to Radio Tube Division, Syl- 
vania Electric Products Inc., 500 Fifth 
Avenue, New York 18, New York. 

MULTI -RANGE INSTRUMENT 
The Marion Electrical Instrument 

Company has announced the produc- 
tion of a new foundation instrument, 
the Marion Multi- Ranger, which is de- 
signed to permit the user to assemble 
a highly accurate instrument for use 
as a voltmeter, milliammeter, high and 
low resistance ohmmeter, a.c. voltme- 
ter and decibel meter. 

The Multi- Rangers are available in 
31/2 ", 41/2" and 51/2" sizes and each size 
is interchangeable electrically. The 
basic sensitivity of the instrument is 
400 microamperes and the internal re- 
sistance is 500 ohms, plus or minus 1 
per -cent. Alnico magnets are used. 
The scales are printed in three colors 
for quick identification and cover a 
full 100 degrees. 

Circuits supplied with each instru- 
ment provide clear instructions for the 

construction of single or multi -range 
equipment; all component values are 
shown on the circuits. 

Further information about this in- 
strument will be furnished by Marion 
Electrical Instrument Company, Man- 
chester, New Hampshire. 

NEW CAPACITORS 
Centralab has announced the addi- 

tion of four new types of capacitors to 
their line; transmitting capacitors, 
high accuracy capacitors, HDC capaci- 
tors and silver mica capacitors. 

The transmitting group includes 
types 850S, 853S, 854S and 855S. Al- 
though designated transmitting units, 
these capacitors may be used for vari- 
ous high frequency applications. Con- 
struction features low power factor, 
stable retrace characteristics and 
m a x i m u m flashover commensurate 
with physical size. Plates are pure 
silver fired to the ceramic surface. Ca- 
pacity tolerance is ±10/0. 

The high accuracy capacitors are 
suitable for rigid frequency control 
applications and may be used to hold 
oscillator frequencies to close limits 
formerly attainable only by means of 
crystal control. The temperature co- 
efficient is maintained within ±10 
parts per million. Standard working 
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WHAT THIS GREAT 
BOOK CONTAINS 
Radio Materials 

Radio Abbreviations 

Radio Circuits 

Power Formulas 

Radio Receiving Tubes 

Reactance & Energy 

Losses 

Radio Transformers 

Radio Amplifiers 

Radio Receivers 

Sound Systems & 
Devices 

Radio Symbols 

Radio Resistance & Insul- 

ation (wire tables, etc.) 

Capacitors & Capicitance 

Coils & Coil Winding 

A Brand New, Valuable Reference Book 

for Men Working in Radio or Electronics 
This is the book that radio men everywhere have been waiting for. 
No matter what work you do in radio, this reference handbook 
will prove mighty valuable since it contains exactly the informa- 
tion you need. You can refer to it easily right on the job. It should 
help you get jobs done quicker and better -it will save you valu- 
able time. I'm so sure that you wouldn't part with this book for 
many times its cost that I'm willing to send it to you for a 7 day 
FREE examination. 

7 DAYS' FREE EXAMINATION 
You can't expect to carry all the necessary information you need 
on a job in your head. But with this book at your side you will be 
able to make quick calculations that will help to show the boss 
that you certainly know plenty about radio construction, design, 
installation and operation. As you look through the pages of this 
valuable Radio Handbook you can easily see how the tables, 
charts, diagrams and information can help you get more money 
for your services. So I want you to examine this fine book at 
ABSOLUTELY NO COST TO YOU before you make up your 
mind whether or not you want it. 

Resonance & Coupling *liffiitiffy 
ower Su I- P PP Y 

A.C. or D.C. 'Power 

Supply -. 
Batteries 

Oscillators 

Antennas 

Meters 

` jjy`\ 

SEND NO MONEY 
SEE THIS BOOK F_ 

I am not asking you to send any money -not a single 
penny. I am so sure this is the book you want and need 
that I will send it to you to examine for 7 days FREE. 
Then you look it over and you decide. If it isn't all I 
claim, then send it back and you owe nothing. If you 
are convinced that this book is worth many times its 
cost, then send $3.25 at the end of 7 days and the book 
is yours. Send the coupon now, while it is before you! 

A PRACTICAL REFERENCE BOOK -NOTA TEXT BOOK 
You won't need to "study" this book -it is not a textbook. Every 
subject is indexed and condensed. It is full of valuable tables that 
will help you in your daily work. When you are "on a spot" 
just turn to the quick reference index, look up the subject you 

want and you'll fînd it thoro ughly explained witpdiagrams 
and tables. You lose no time. You waste no 

effort. The book is a day -by -day helper to you and will 
, /' be of value to you on every job you undertake. It was 

written by competent, experienced, practical radio 
engineers and instructors. Every diagram has been fully 
tested in the great Coyne Electrical Shops. Every table 
is scientifically correct. 

COYNE 
Aagaet, 1946 

ELECTRICAL SCHOOL 
S00 SOUTH PAULINA ST. 

DEPT. C6 -T4 CHICAGO, ILL. 

H. C. Lewis, President, COYNE ELECTRICAL SCHOOL, Dept. C6-T4 

SOGS. Paulina Street, Chicago 12, Illinois 
Send me the COYNE RADIOMAN'S HANDBOOK for 7 days' 

FREE examination. After 7 days I'll either return the book and owe 
nothing or I'll send you a check or money order for $3.26. 

Here are other Coyne Books -T ll send any or 
all on same 7 day Free Examination Offer. 

Coyne Applied Practical Electricity -7 volume set a complete 
library on everything electrical in easy to understand form. $19.75 cash 
or $21.00 on time -$3.00 after 7 days and $3.00 per month -1 year FREE 
Consultation Service and Technical Bulletins. 

Coyne Electrical & Radio Trouble Shooting Manual -612 
pages, over 500 wiring diagrams, hookups. Radio, P. A. systems, radio 
testing, refrigeration, motors and controls. $9.00 cash -$9.95 on time - 
$3.00 after 7 days and $3.00 monthly -1 year Technical Bulletins Free. 

Coyne Electrician's Handbook -400 pages: data, diagrams, 
circuits, installation, wiring methods, etc. $3.25 after 7 days. 

Coyne Electronics for Radiomen & Electricians -over 400 
pages: clearly explains all types electronic tubes, hundreds of diagrams, 
etc. $4.95 after 7 days' examination -1 year Free Technical Bulletins. 

Electrical & Radio Dictionary and Data Book -3300 electrical 
and radio, radar, electronic and atomic energy terms. 300 pages, vest 
pocket size. $1.60 after 7 days. 

Name. Age 

Address 

Town lone State 

Where Employed? I 

1f you prefer to pay postman cash price indicated above when books arrive I 
check here. Same 7 day examination and money -back guarantee of satisfaction. 

95 

www.americanradiohistory.com

www.americanradiohistory.com


SCIENTIFIC 

Compact -Ten Crystals 

in a Nutshell ! 

Scientific's new DEKA -XTAL 
has ten of Scientific's fine 
metalized crystals arranged so 
any one of the ten can be con- 

nected to the base pins by rotating 
holder. An ten crystals in a package, 
no larger thane control knob. Unit 
plugs into standard five -prong tube 
transmitter socket, giving you ten fre- 
quencies with fingertip control. 

Compact- rugged -sealed against 
moisture and dirt. The DEKA -XTAL 
plugged into oscillator gives you crystal 
control, signal shifting, at less than the 
cost of a good ECO. The DEKA -XTAL 
is useable with any number of crystals 
from one to ten. Order the holder with 

as many crystals 
as you desire and 
add other fre- 
quencies later. 

Your selection 
of frequencies furnished with unit, you 
can purchase additional metalized crys- 
tals and easily interchange them with 
the ones in the unit by following sim- 
ple instructions. 
DEKA -XTAL Holder without 

crystals $6.95 each 
Metalized crystals furnished 

to plus or minus 1 KC, your 
specifications in the fre- quency range 3,500 to 
9,500 KC 1.50 each 

Patnta Pendinft 

SCIENTIFIC 

Model shown Is from 
W2C series, 2 and 3- 
IC W 60- cycle, 115 volt; powered by water - 
cooled, 2- cylinder en- 
gine. 

RADIO PRODUCTS COMPANY 
7381/4 W. Broadway - Telephone 3 -1412 

MANUFACTURERS OF PIEZO ELECTRIC 
CRYSTALS AND ASSOCIATED PRODUCTS 

COUNCIL BLUFFS, IOWA 

elect/tied 
FOR RADIO AND ELECTRONICS USES 

ONAN ELECTRIC GENER- 
ATING PLANTS supply reli- 
able, economical electric power 
for electronics applications as 
well as for scores of general 
uses. 

Driven by Onan, 4 -cycle gas- 
oline engines, these dependable 
plants are of single -unit, com- 
pact design and sturdy con- 
struction. Suitable for mobile, 
stationary or emergency serv- 
ice. 

Onan Electric Plants are available In ca- 
pacities from 350 to 35,000 watts; IIS to 
660 volta A.C., 50 to 800 cycles; B to 500 
volts D.C.: combination A.C. -D.C. types. 

WRITE FOR INFORMATION OR 
ENGINEERING ASSISTANCE 

D. W. ONAN & SONS 
2175 ROYALSTON AVE., MINNEAPOLIS 5, MINN. 

7ed 7/tcE 
World's Largest Manufacturer of 
Wireless Telegraphic Apparatus 
CON ICE EpuIPMENT 

McElroy Manufacturing Corp. 
82 Brookline Avenue Boston, Massachusetts 
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RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
courses in every phase of radio and electronics open 
to high school graduates. Thorough training, modern 
courses. Enrollments limited. Approved Veteran 
Training, 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RS Valparaiso, Indiana 

voltage is 500 volts d.c., capacity toler- 
ance is -*5 %a. 

The HDC capacitors (high dielectric 
constant tubulars) may be used in ap- 

plications where temperature compen- 
sation is not necessary. 

The silver mica capacitors are rec- 
ommended for high frequency applica- 
tions or any system requiring a unit 
of low losses. 

More complete information on these 
new units is contained in Catalogue 
No. 25 which will be forwarded upon 
request to Centralab, Division of 
Globe -Union Inc., 900 E. Keefe Avenue, 
Milwaukee 1, Wisconsin. 

CHANGERAK 
A new Changerak, which will adjust 

to any size record changer and permit 
the changer to be locked in any posi- 
tion for repair is being introduced by 
Aetna Radio Service of Chicago, Illi- 
nois. 

In addition to using the Changerak 
for repairing of record changers, the 
unit may be used as a display fixture 
or as a safe, easy holder for deliver- 
ing repaired units. 

Prices and additional information on 
this unit will be furnished those re- 
questing it from Aetna Radio Service, 
2846 Milwaukee Avenue, Chicago, Illi- 
nois. 

MARINE RADIOTELEPHONE 
A small, compact radiotelephone 

which was designed specifically for 
small and medium sized cruisers and 
fishing boats, has been announced by 
Islip Radio Manufacturing Corpora- 
tion. 

Known as the MRT 10, the output 
power of this unit is 10 watts, crystal 
controlled for both transmitting and 
receiving. No tuning is required, elim- 
inating the possibility of off -frequency 
operation. Individual adjustments are 
provided by tuning the final amplifier 
and antenna for full output on each 
channel. The receiver section is also 
provided with individual tuning ad- 
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"THIS PIONEERING EFFORT..." 

"The Chicago and North Western Railroad, always interested in technological develop- 

ments which promise improvement in the efficiency ïciency and safety of railway operations, 

participated in the first regular use of very high frequency railway radio. This installation 

went into operation in our Proviso Yards in September, 1940, and continued for over a 

year thereafter. 

We are happy that the technical and operating information secured from this pioneer- 

ing effort was subsequently useful to the Army Ordnance Department and to the operators 

of the large Army Ordnance Plants in making their decision to use railroad radio in 

connection with the war effort. 

The case histories provided by the use of radio at Proviso and in the large ordnance 

plants were later to become an important part of the railroad testimony in the Federal 

Communications Commission hearing which brought about the present allocation of 

frequencies for railway use." 

jiu- e,- ---- 
PRESIDENT, 

Chicago and North Western 

Railway System 

When the Chicago and North Western 
Railway conducted its Proviso Yards pioneering of 

high frequency radio for communications purposes, 
some of the present members of the Farnsworth Mo- 

bile Communications Division assisted in a technical 
capacity. These individuals, too, were largely respon- 
sible for the Army Ordnance Department's first use 

of radio in railway operations. 

These events occurred more than five years ago, long 

before the Federal Communications Commission's 
recent allocation of frequencies for railway use -and 
at a time when the future of railroad radio was fraught 

with doubt, and only one organization was pressing 
for recognition of the railroads' right to frequencies. 

Today, the results of almost a decade of pioneering 
effort and engineering appear in the new Farnsworth 
152 -162 megacycle railroad radio equipment- system- 
atized equipment designed to guarantee maximum 
availability and flexibility with simplified, low -cost 
maintenance- equipment meeting all of the presently - 
established requirements of the Federal Communica- 
tions Commission and the Interstate Commerce Com- 

mission. Farnsworth Television & Radio Corporation, 
Dept. RN -8, Fort Wayne 1, Indiana. 

FARNSWORTH 
TELEVISION & 
RADIO CORPORATION 

Farnsworth Radio and Television Receivers and Transmitters Aircraft Radio Equipment Farnsworth Television Tubes Halstead Mobile 

Communications and Traffic Control Systems for Rail and Highway the Farnsworth Phonograph -Radio the Capehart the Panamuse by Capehart 
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Sometimes much more embarrassing 
or disastrous results can come from 
slippage or unintentional movement 
of a dial than from having the girl 
friend's slip hang below her dress. 
The NEW BUD DIAL LOCK, DL -1947, 
absolutely prevents this occurrence. 

DI. -1947 is a new addition to the 
BUD line and fills a need of long 
standing. It is a precision unit espe- 
cially designed for apparatus re- 
quiring an accurate, fast -acting dial - 
lock and tuning indicator. 

DON'T FAIL TO SEE IT AT YOUR 

LOCAL DISTRIBUTOR TODAY ! ! ! 

BUD Can Supply 
All Your Needs ! .. . 

. . . with the latest types of equip- 
ment including: condensers- chokes 
-coils -insulators -plugs- jacks- 
switches- dials -test leads -jewel 
lights and a complete line of ultra- 
modern cabinets and chassis. 

justments for each channel. The power 
supply may be 6 or 12 volts, d.c. or 
32 volts on special order. The cabinet 
and chassis are steel and the entire 
unit is treated against moisture and 
corrosion. 

Additional infomation will be fur- 
nished by Islip Radio Manufacturing 
Corporation, Islip, Long Island, New 
York. 

FREQUENCY RECORD 

Universal Recording Corporation of 
Chicago has announced the release of 
a new, double sided, non -breakable 
frequency record for use as a stand- 
ard. 

This standard is recorded 331/e r.p.m. 
on one side and 78 r.p.m. on the other. 

Voice announcements identify each fre- 
quency. Recorded frequencies include 
100 cycle reference, 10, 9, 8, 7, 6, 4, 3, 
2 kc., 1500 cycles, 1000 cycles, 800, 500, 
300, 200, 100, 70 and 50 cycles with an 
additional 10 kc. band at the inner- 
most useful groove diameter for check- 
ing tracking differential. Thirty sec- 
onds of blank grooves with a specified 
rumble content are included for test- 
ing playback equipment. 

The records are pressed on unbreak- 
able vinylite which gives an extremely 
low surface noise. Additional informa- 
tion on this record will be forwarded 
by Universal Recording Corporation, 
7121 Ridge Avenue, Chicago 45. Illi- 
nois, upon request. 

Audio Oscillators 
(Continued from page 40) 

calibrate our high frequency range in 
1500 cycle steps by increasing the 
sweep frequency until one, two, three, 
and more cycles appear. 

To obtain intermediate points, we 
go back and start at a different mul- 
tiple of 60 cycles. By this method, as 
many calibration points as desired 
may be obtained. We may also inter- 
polate between calibration points by 
ear if we so desire. The inaccuracy 
will not be great. 

The dial can be made from a three 
or four inch transmitter dial with the 
calibration drawn with pen and India 
ink on paper which is cemented to the 
dial's face, or a National ACN type 
dial could be used with the calibra- 
tions drawn in the spaces provided for 
them. 

Either of these oscillators, if care- 
fully built, will provide an entirely 
adequate variable audio frequency 
source necessary for service work or 
any research concerned with audio 
frequencies. The distortion will be so 
low as to be considered negligible 
even in distortion measurements. 

With the advent of the newer FM 
receivers, the audio oscillator will be- 
come as necessary as your volt -ohm- 
milliammeter. FM's greatest claim is 
its higher fidelity. Small distortions 
and response non -linearities not no- 
ticeable on AM will assume annoying 
proportions on FM. These troubles are 
more easily tracked down with your 
audio oscillator. 

Just imagine trying to find an an- 
noying rattle or distortion at 12,000 
cycles -per- second with a screw driver 
or a multimeter. Why not build your 
own audio oscillator and let it show 
you how helpful it can be. 

000000 
1 -1 RATIO 1 -2 RATIO 1 -3 RATIO 
60 C. P. S. 120 C. P. S. 160 C. P. 3. 

I -4 RATIO 
240 C.P.A. 

8 § 
2 -I RATIO 3 -1 RATIO 
30 C.P.S. 20C.P.S. 

Fig. 8. Lissajous patterns were relied on 
for the calibration of the instrument. 

Fig. 9. An oscilloscope was used by the author in final calibration of instrument. 
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NO 
' You Can Buy 

Unused Coaxial Cable 
MADE TO U. S. ARMED FORCES SPECIFICATIONS 

Mede 
the for All.Wealh rned Fares 

and ,nda er 
Outdoor 

Lines, 
Test 

ar Transmission 

tenne 
Cables 

/An- tenna 

Lines 

High Fidelity Transmission Line 

For All Amateurs and Special Services 

Now, you can have hard -to -get coaxial cable 
... made to rigid specifications ... avail- 

able for immediate delivery ... at a price 
unbelievably low! This high -quality cable 
is government -owned surplus and was made 

for the Armed Forces in the same v.h.f. fre- 

quencies common to current services - 
F.M.: television, citizens radio, facsimile, 
communications, etc. It is well suited to 

use by police cars, railroads and all special 
services. Hams and all others interested in 

high fidelity transmission will recognize 
this as a "once-in-a-blue-moon" value. 

Included in the types of cable we offer you 

at bargain prices are RG #5U, RG #8U, 

RG #9U, RG #25U, RG #26U, RG #29U, 

RG #37U, RG #55U, and RG #58U. Out- 

standing in this lot is the RG #5U which is 

offered in 60 ft. lengths with 1 conductor 
male plug at each end (shown in the illus- 

tration above). At our special price of $4.00 
per 60 -ft. length f.o.b. Chicago it's a 

hard -to -beat buy. Other types listed are 
available in varying lengths -are coiled 

500 to 2000 ft. per reel, depending on 

outside reel diameter. 

ORDER TODAY-USE THIS COUPON 

KELLOGG SWITCHBOARD AND SUPPLY CO. 

(Acting as Agent for the War Assets Administration 
Under Contract S1A -4 -12) 

3243 South Kedzie Avenue Chicago, Illinois 

August, 1946 

Because this cable is in big demand, you'll 
be wise to order your needs immediately. 
Terms are 30 days approved credit... 
otherwise cash with order or C.O.D. If 

you live in or near Chicago, come in and 
see this material at our warehouse located 
at 3243 South Kedzie Avenue. You'll be 
amazed at the money -saving items dis- 
played. Dealers will also do well to inves- 
tigate our stocks and will receive special 
discounts on many much- wanted items. 
Write for detailed information - order 
RG #5U on the handy coupon below ...today. 

Ems ma =Ng 

Kellogg Switchboard and Supply Company 
(Acting as Agent for War Assets Administration 

Under Contract S1A -4 -12) 

3243 South Kedzie Avenue Chicago, Illinois 
Gentlemen: 
Send nie RG #5U (60 ft. length) at $4.00 each, f.o.b. 
Chicago. 

Enclosed find check -money order -for $ 
Send C.O.D. Charge (30 days approved credit) 

Name 

Address 
(If dealer, list company, your name and official position) 

Send me information on other cable and equipment 
available. 
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EAGLE .RADIO 

oft ems. e,,, 
RADIO KITS 

AC -DC 5 TUBE SUPERHET 
12SA7, 12SK7, 12SF7, 12A6, 3525 

Complete with tubes $ 1 6.90 
AC -DC 4 TUBE T.R.F. 

12SK7. 128F7, 12A6, 3525. Plays on Loop 
Complete with tubes S 1 3.95 

AC -DC 5 TUBE, 2 -BAND SUPERHET 
12SA7, 12SK7, 12SF7, 12A6, 35Z5. B.C. 

Band and 2000 Kc. to 10 Mc. Short 
Wave. 

Complete with tubes SI 8.90 
3 TUBE AC -DC AMPLIFIER 

Designed for use with Record Player. 
Complete with tubes less speaker.$5.95 

2 -TUBE PHONO OSCILLATOR 
New Eagle Design. 

Complete with tubes $4.49, 

HIGH 
IMPEDANCE 

HEADSETS 
Impedance 9200 ohms, ad- 
justable to a n y size. Six 
ft. cord equipped with 
phone tips 52.49 each 

REGULATION ARMY HEADSETS 
Ear phones are equipped with a PL-54 plug. 

$1.95 each 
6 ft. extension cord equipped with standard 
plug for above headsets. only 49c each 

1N21B Rectifier Crystals 59c each 
1" Dynamic Microphone can be used as a 
Mike or Earphone 95c each 

COMPLETE AERIAL KITS 
Includes -Wire, Insulators, Grounding Strip 
and Lightning Arrester 98c each 

TUBES 
813 fully guaranteed $9.95 each 
866/866 -A $1.25 each 
t- 
I Write for FREE literature on complete 

line of kits. For all electronic equip - 
I ment . . . try EAGLE first ! j 

Buy with Safety 

EAGLE RADIO 
84 CORTLANDT ST. 

Dept. N 1 New York 7, N. Y. 

loo 

International Short -Wave 
(Continued from page 55) 

cards are not sent, but correct reports 
are verified by lettermail. An illus- 
trated, technical brochure is now be- 
ing prepared for distribution. 

Transmitters are two RCA ET- 
4750's, and two transmitters construct- 
ed in the station; all are 71/2 kw. All 
studio equipment was designed and 
constructed in the station. 

As to programs, Mr. Dean says, 
"Some artists are available in Pales- 
tine, but for the most part, recording 
vans are sent to Cairo, Baghdad, Da- 
mascus, and so on, to obtain local tal- 
ent." 

* * 
European Addresses 

Sten -Stur Edberg, ABY, Sweden, 
has compiled for ISW readers this list 
of official addresses of postwar Euro- 
pean short -wave stations, by country: 

Albania -The Albania Broadcasting 
Corporation, Tirana, Albania. 

Andorra- Direction del Remitente, 
Radio Andorra, Roch d'ells Escolls, 
Andorra la Vieja (Andorra). 

Austria -The Austria Broadcasting 
Corporation, Vienna, Austria ( Oster- 
reich ). 

Azores -Emissora Regional dos Aco- 
res, Avenida Gaspar Fructuoso, Punta 
Delgada, Azores (Port.) . 

Belgium -The Belgium Broadcast- 
ing Corporation, Radiodiffusion Na- 
tionale Belge, Brussels, Belgium. 

Bulgaria -Radio Sofia, Information 
Service, Sofia, Bulgaria. 

Czechoslovakia -The Czechoslovak 
Broadcasting Corporation, Ceskoslo- 
vensky Rozhlas, St a l i n o v a tr 12 
Prague (Praha XII), Czechoslovakia. 

For the Slovakian short -wave sta- 
tion, Short -Wave Station, Bratislava, 
Slovakia (Slovakiet). 

Denmark -Statsradiofonien, "Dan 
marks Radio," Rosenörns Alle 22, Co 
penhagen, Denmark (Danmark). 

England -The British Broadcastin 
Corporation, Broadcasting House, Lon 
don W. 1, England. 

Finland -O /Y Ylesradio A /B, Fa 
biansgatan 15, Helsinki, Finland (Suo 
mi). 

France- Radiodiffusion Nation a l 
Francaise, Service des Emissions vers 
l'Etranger, 118, Avenue des Champs 
Elysees, Paris, France. 

Germany -(For stations in Berlin 
and Frankfurt), Deutsche Rundfunk, 
Berlin, Germany (Deutschland). 

Greece -Radio Athens, The Greece 
Broadcasting Corporation, Athens, 
Greece. (A more complete address 
that has just come to my attention is: 
Cable & Wireless, Ltd., Office of Man- 
ager in Greece, Leoforos Vassilisis So- 
fias 2, P.O. Box 8, Athens, Greece.) 

Holland -Stichting Radio Nederland' 
in den Overgangstijd, Postbus 150, Hil- 
versum, Holland (The Netherlands), 

Hungary -The Hungary Broadcast- 
ing Corporation, Budapest, Hungary. 

Iceland- Broadcasting S t a ti on s of 
Island, "Rikisutvarpid," Broadcast 
Service, Reykjavik, Iceland (Island). 

Ireland -The Ireland Broadcasting 
Corporation, Athlone, Irish Free State 
(Ireland). (Or to Radio Eireann, Dub- 
lin, Eire (Ireland.) 

Italy -Ente Italiano Audizioni Ra- 
diofoniche, Direzione Generale, Via 
Arsenale 21, Torina, Italy. 

Luxembourg- Luxembourg Radio, 
Compagnie Luxembourgeoise de Ra- 
diodifusion, Luxembourg City, Lux- 
embourg G.D. 

Malta -The Broadcasting Corpora- 
tion In Malta, La Valetta, Malta 
(Mediterranean Sea). 

Norway - Norsk Rikskringkasting, 
Stortingsgaten 24, Oslo, Norway 
(Norge) . 

The 1P -25 infra -red electron -image tube which was used in the sniperscope and other vital Army -Navy equipment and manufactured by Farnsworth Television & Radio Corporation. 
All visible light from the carbine mounted floodlight is blocked out by an infra -red filter 
so that it is possible to look into the ray in the dark and not see it with the naked eye. This invisible infra -red floods the scene of activity and the reflected image is picked up by the special electron tube in the telescope mounted atop the carbine. This 
telescope acts as a gun sight for the sharpshooter. The infra -red technique, given im- 
petus by the war, may be a boon to professional and amateur photographers and manu- 
facturers of photographic film. The present construction of this electron -image tube has 
three essential elements, the photo -cathode, the electron optical system and the fluorescent 
screen. Further details of this unit will be found in the June. 1946 Radio News. 
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first Again! The New 10 -11 Meter 

GON -SET CONVERTER 
For Fixed -Mobile Use 
Built In Pre -Selection 

ACTUAL SIZE! 

HE new GON -SET IO -I 1 Meter Converter, complete with built -in pre - 

! selection is designed for use with either broadcast, auto, or communi- 

cation receivers. Attaching the converter to your present radio provides 

unexcelled mobile or fixed reception. GON -SET converters have been manu- 

factured since 1938 and are used world wide. Long experience, together 

with precision design and construction assures a superior product. Ideal 

for surplus receivers. 

IMMEDIATE DELIVERY 

Price, Complete, $39.95 

Special Noise Silencer, 58.25 

High Frequency Antenna Lead Cable, 50.08 per foot 

W6VR 

WATERPROOF ELECTRIC COMPANY 

* TUBES: 6AK5, R.F. 

6AK5 Mixer -6C4 OSC. 
OB2 Voltage Regulation 

*COMPLETE BANDSPREAD 
27 -30 MC. 

* OUTPUT: 1500 -2000 KC. 

*8-1 VERNIER 

* ILLUMINATED DIAL 

*CONNECTING CABLES IN- 
CLUDED. 

* WEIGHT: 2 -lbs. 

* SINGLE DIAL CONTROL 

* ON -OFF SWITCH PROVIDED 

O.P.A. Approved 

70 E. VERDUGO AVE. BURBANK. CALIFORNIA 
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ptteG Jai 1 

Here's Your Opportunity to be First to 

Start Your Own 
RADIO SERVICE 

SHOP 
Complete Starting -in- Business 

Package Stocks of 

TEST EQUIPMENT 
TUBES, PARTS, TOOLS 

Act quickly! Meet the pent up demand for 
rodio service. Turn your special service traini ng 
into a profitable business of your own. No fuss. 
No worry. Here s everything you need -$350 
up. Details upon request! Write, wire or phone 

RCP 448 
"POCKET" VOM 
A.C..D.C. Volts 

05-50. 250.1000 
D.C. Mills 

0-.5-10-100-1000 
Ohms 

.000- 20.000.200,000 
2 Meg. 

Six* 3 "x53 "x2W" 

$24.50 net 

RECORD CHANGERS 
UTAH -DETROLA s 550C $18.27 
WEBSTER- CHICAGO n 56 27.20 

HALLICRAFTERS SX-28A 
$223 

SUPER DEFIANT SX25 $94.50 
SKY CHAMPION S2OR 60.00 
SKYRIDER MARINE S22R 74.50 
840 NEW MODEL Approximately 79.50 
SKYRIDER JR. 841 33.50 

HAMMARLUND HQ-129-X$129 

TRIPLETT 625 -N 
20000 ohms per volt D.C. 
10000 ohms per volt A.C. 
5' Scale -TOPMOST QUALITY 
(12) D.C. Volt Ranges to 5000 
(6) A.C. Volt Ranges to 5000 
(3) OHM Ranges 0.400- 50000- 

10 Meg. 
(5) D.C. Current Ranges 1 Ma. 

to 10 Am. 
PLUS OUTPUT and DB. 

RANGES 
$45,00 with test leads. 

PHILCO BEAM OF LIGHT 
Selenium Cell only, no holder 1 80 

20% deposit required on all C.O.D. orders. 2', 
transportation allowance on orders of $25.00 or 
more accompanied by payment in full. 

Write for 
FREE CATALOG_ 
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Poland- Polskie Radio, P o l s k i e 
Broadcasting Corporation, Warsaw, 
Poland (Polen). 

Portugal -Emissora Nacional de Ra- 
diodifusao, Rua do Quelhas, Lisbon 
(Lisboa), Portugal. 

Rumania -The Rumania Broadcast- 
ing Corporation, Bucharest, Rumania. 

Spain -Radio Nacional D'Espana, 
Subsecretaria de Educacion Popular, 
Dirrecion General de Radiodifusion, 
Programacion -Jefatura, Madrid, Spain 
(Espana). 

Sweden -The Swedish Broadcasting 
Corporation, "Radiotjä.nst," Kungsga- 
tan 8, Stockholm, Sweden (Sverige). 

Switzerland- Schweizericher Runds- 
pruchdienst, Direktion, Postfack Tran- 
sit, Berne, Switzerland. 

Vatican -Vatican Radio, Vatican 
City (Citta del Vaticano), Vatican 
State. 

U.S.S.R. -Radio Centre, Moscow, 
Union of Soviet Socialist Republics 
(Russia) . 

Yugoslavia -Radio B e l g r ad, The 

Yugoslavia Broadcasting Corporation,' 
Belgrade, Yugoslavia (Jugoslavia). 

* 

More About Clubs 
England- Address of the Radio So- 

ciety of Great Britain is New Ruskin 
House, Little Russel Street, London 
W.C. 1, England. This organization, in 
the peak pre -war period, boasted a 
membership of somewhere around 
3,650 amateurs. During the first 
months of hostilities, this number de- 
clined considerably, but after the crit- 
ical period, the membership recovered 
and steadily increased until, in Sep- 
tember, 1941, it was within some 200 
of its former strength. A year later, 
expansion was still continuing, and the 
total was 4,480, including re- elected 
former members. By the end of 1943, 
the rate of intake had considerably 
speeded up, and the total stood at some 
5,800. This figure was left far behind 
the following year, when in December 
1944 (the last date for which figures 
have been furnished), the grand total 

SIGNAL CORPS FIGHTS 
AN Army signalman. with earphones 

clamped over his head, sat before 
his radio in a camouflaged shelter. He 
was intently copying a military order 
concerning the movement of troops on 
maneuver. Suddenly his ears rang with 
scratching and hissing noises so loud 
that they blotted out the message. 

Outside a convoy of jeeps, trucks, 
and tanks was moving past. 

"There goes that blasted interfer- 
ence again," exclaimed the signalman. 
"How can a guy get a message through 
all that racket ?" 

The signalman was referring, not to 
the din made by the vehicles as they 
clanked along the road, but to the elec- 
trical noises emitted by the motors and 
treads of the rolling equipment. Every - 
sparkplug, distributor, and generator 
in the convoy was a miniature broad- 
casting station- sending out a broad- 
cast of noise produced by static. The 
radio set, tuned up high to catch weak 
signals, picked up the electrical noises 
and magnified them to a degree where 
it was impossible to distinguish the 
desired message. 

Here was another problem for the 
Army Signal Corps. Noise interference 
threatened to hamper the effectiveness 
of the Army's vital radio communica- 
tions equipment. The noise came from 
a thousand different sources -from 
motor vehicles, gasoline- driven gener- 
ators, laundry power plants. It surged 
out from x -ray units, dentists' elec- 
trical drills, delousing plants, even 
from potato peelers. Something had to 
be done to stop it. 

At the beginning of the war, the Sig- 
nal Corps points out, none of the equip- 
ment manufacturers knew enough 
about suppression to produce vehicles 
and electrical units free from this form 
of "man -made interference." To the 
Detroit Signal Laboratory, Detroit, 
Mich., was assigned the job of design- 
ing suppression systems for all trans- 
port and combat vehicles and electrical 
equipment, and selling the production 
firms on the fact that noise suppression 
was as important for the success of a 
military mission as an engine or a gun. 

For this project the Signal Corps 
engineers designed resistor- suppres- 
sors for the sparkplugs and distributors, 

ELECTRICAL NOISES 
by -pass capaci tors for charging circuits, 
and bonds and toothtype lockwashers 
for vehicles and metal parts. They 
developed, standardized, and obtained 
sources of supply for suppression com- 
ponents that could withstand Arctic 
cold or tropic heat and humidity. 

The engineers were handicapped dur- 
ing the early phases of their work by 
the lack of suitable instruments for 
measuring electrical noises and deter- 
mining the type of corrective measures 
necessary to suppress them. Noise 
meters were devised to determine the 
control limits and tolerances and the 
meters were installed in all plants pro- 
ducing war vehicles. By the time hos- 
tilities ceased a highly accurate im- 
pulse -noise generator had been devel- 
oped for use as a reference standard in 
the measurement of radio noises. 

At first, suppression equipment was 
provided over the range of 1.5 to 20 
megacycles, but with the increasing 
use of radios operating on higher fre- 
quencies it was found necessary to ex- 
pand the range of suppression to 40 
megacycles for vehicles and even higher 
for power units. 

Radio interference from static gen- 
erated by the tracks of tanks and other 
track- propelled vehicles was a long- 
standing problem which at times ap- 
peared impossible of solution. The 
problem was solved, however, by the 
development of improved bonding de- 
vices; by bonding of the track -laying 
and supporting mechanisms; and by 
the use of conductive rubber corn- 
pounds on bogie tires and on the inner 
surfaces of rubber tracks. The conduc- 
tive surfaces, in combination with the 
internal bonding, permit a gradual dis- 
sipation of electric charges built up on 
the surfaces when the vehicles are in 
motion and thus overcome the sparking 
that occurs with non -conductive, un- 
bonded tracks. 

Suppression systems were designed 
for nearly every type of vehicle, engine - 
generator, and electrical device used in 
the war. And for vehicles and genera- 
tors that got overseas without benefit 
of this treatment. suppression kits, 
simple to install, were sent to every 
theater. 
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ootv ff18 BE YOUR fiOUSE 

Now that the war's over and a lot more 
civilian goods are on the market, its a 

big temptation to spend just about all 
you make, and not put anything aside. 

But to fall for that temptation is plenty 
dangerous. It's like trying to live in the 
house above -a house that might come 
tumbling down about your ears at the 
first little blow of hard luck. 

Right now the best possible way to 

keep your finances in sound shape is to 
save regularly -by buying U. S. Savings 
Bonds through the Payroll Plan. 

These Bonds are exactly like War 
Bonds. Millions of Americans have found 
them the safest, easiest, surest way to 
save. The U. S. A. protects every dollar 
you invest -and Uncle Sam gives you 
his personal guarantee that, in just ten 

years, you'll get four dollars back for 

every three you put in! 
If you stick with the Payroll Savings 
Plan, you'll not only guard against rainy 
days, you'll also be storing up money 
for the really important things -like 
sending your children to college, travel- 
ling, or buying a home. 

So- anyway you look at it -isn't it 
smart to buy every single U. S. Bond 
you can possibly afford! 

SAVE THE EASY WAY, .. 8UY YOUR BONOS THROUGH PAYROLL SAVINGS 

/ d 

ZIFF -DAVIS PUBLISHING COMPANY 
* This is an official U. S. Treasury advertisement - prepared under auspices of Treasury Department and Advertising Council 
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TC 
Permalloy 
dust core 
toroids 

Inductance - up to 2 hys. 
Frequency 300 cy. to 30,000 cy. 

"Q "-55 at 1000 cy.; 150 at 3000 cy. 
List Price ... from $4.50 to $7.50 

(UNCASED) 

TOROIDAL COILS 
IN 

FILTERS 
etUfGHt ItKGCa ria44.: 

KF -40 Keying frequency fil- 
ters providing over 60 DB at- 
tenuations at crossover points 
between channels. Also dis- 
criminators. 

f 4GZ:C1tajfl" Radio 
iPe?4Osear%i 
BF -10 Range filters to permit 
separation of the 1020 cy. 
beam signal from voice trans- 
mission. Employs unique 
method of impedance match- 
ing permitting use of minimum 
number of components. 
Weighs only 10 ounces and 
measures 11/2"x15 :e. "x3 ". 

CE -20 -- Transcription equal- 
izers for lateral recordings. 
CE -25 - -- Transcription equal- 
izers for vertical recordings. 
The above are designed in 
accordance with N.A.B. re- 
quirements. 

Reaewte<c ased Zeteciaat ne# 

9ef uetlteatd 
Filters for harmonic analysis 

. on any special type of fre- 
quency discrimination. 

l3tieut/e171 

a ea. 
-L'P![9r/er.fültQ lIf/anu//ucfurer.i o 

electronic rodcf, 
10 -12 VAN CORTLANDT AVE. EAST 
BRONX 58, N. Y. SEdgwick 3 -1593 

was 7,744, or roughly just over twice 
the prewar number. 

The monthly journal, first called T 
d R Bulletin, is now re- titled the 
R.S.G.B. Bulletin. The Society also is- 
sues an annual publication, known 
originally as the "Guide to Amateur 
Radio," later changed to "Amateur 
Radio Handbook," and to this a "Sup- 
plement" has recently been added. To 
December, 1944, some 130,000 copies of 
the handbook and 75,000 copies of the 
supplement had been sold. Through- 
out the war, the Experimental Section 
under G6HD continued to be active, 
and a new sub -section, the VHF (Very 
High Frequency) Group, has been 
formed. The financial position of the 
Society is a strong one, and a Post - 
War Development Fund has been built 
up which stood at some 5000 pounds 
Sterling at about war's end. (This in- 
formation was furnished by the Brit- 
ish Short -Wave League.) 

New Zealand -From Mery Branks 

and Bill Milne, Invercargill, New Zea- 
land, comes this additional informa- 
tion on The New Zealand DX Club (in- 
corporated), which had its beginning 
back in 1927 when members of the 
weekly radio journal, The N.Z. Radio 
Record, began to tell of their loggings 
in the correspondence columns of that 
publication. 

In 1930, the club was inaugurated 
under the guidance of The Record, but 
in 1939, the club was taken over by 
the DX -ers themselves. 

Headquarters of the organization 
are at 10 Koraha ' Street, Auckland; 
S.E. 2, while a monthly mimeographed 
bulletin is published at 5 Dublin 
Street, Invercargill. A copy of this 
N.Z. DX -Tra can be had from the lat- 
ter address. 

The club is an active group, with 
branches in the chief cities of the 
Dominion. Competitions are sponsored 
both by Headquarters and these 
branches. While most of these com- 

NEWLY DEVELOPED 
RADIO Corporation of America re- 

cently announced the develop- 
ment of a tiny metal electron tube, 
weighing only 1/15 of an ounce, which 
converts mechanical motion directly 
into variable electron flow. 

Named the "Vibrotron," this tube is 
expected to find wide application in 
future designs of phonograph pick -ups. 
Other fields of application are in micro- 
phones and industrial equipment 
where translation of mechanical mo- 
tion to electron circuits is desirable for 
purposes of control or measurement. 

Although the tube is not in produc- 
tion at the present, a limited number 
of "Vibrotrons" are being made avail- 
able to manufacturers of electronic 
equipment who are interested in ex- 
perimenting with it for use in future 
products. 

The "Vibrotron" is a. metal triode 
only 1" in length and about %" in 
diameter. Leads for supplying voltages 
to the tube are brought out through a 
glass seal at one end. At the other end, 
a flexible metal diaphragm permits 
transferring external motion to a mov- 
able electrode within the tube. This 
diaphragm is about half the thickness 
of a human hair and serves as a flexible 
window in the tube envelope. Through 
this vacuum -tight metal diaphragm, 

"VIBROTBON" TUBE 
the rod or lever is free to vibrate with- 
out distortion over a wide range of 
audio frequencies. 

When used as a phonograph pick -up 
this tube is said to perform up to the 
highest requirements of fidelity and 
sensitivity. At the same time, it is said 
to provide for a system having low 
acoustic noise and needle chatter. Life, 
tests run on this tube have indicated, 
that it is able to withstand severe treat- 
ment over long periods of time and to 
be especially stable under temperature 
and humidity changes. The tube oper- 
ates as an integral part of the pick -up 
head and the radio -phonograph ampli- 
fier, without the need of a preamplifier 
or coupling transformer. 

The inset schematic of the "Vibro- 
tron" indicates the motion of the mov- 
able electrode (E) in direction MM is 
transferred through a thin metal dia- 
phragm (W to affect the electron flow 
of the triode consisting of electrodes 
(K) cathode, (G) grid and (E) movable 
anode. Motion of the movable anode 
in direction MM produces a propor- 
tionate change in the electron flow. 
The triode is contained within a metal 
envelope (S) and has its leads (L) 
brought out through a vacuum -tight 
glass header (H) with exhaust tip (T). 
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petitions are primarily for Australa- 
sian (Australia and New Zealand) 
members, there is a "ladder competi- 
tion" run in The DX -Tra which should 
appeal to American listeners. A hand- 
some certificate is issued and as the 
member's log increases and he "climbs 
the ladder," stickers are added to the 
rungs, culminating in pennants at the 
top. Contests are for both SW and 
BCB. 

At present, there are 30 "financial" 
members of the club in the United 
States and Canada, while members are 
also found in Britain, Australia, Swed- 
en, Italy, and so on. Dues are 8/6 for 
the first year ánd 6/6 a year there- 
after. (A U. S. dollar is worth 6/1 in 
New Zealand currency.) The North 
American representative to whom 
membership fees may be paid is Don 
Trelford, 42 Old Bridle Path, Toronto, 
Ontario, Canada. Enrollment fee in- 
cludes an enameled oval badge in the 
club colors of red, blue, and gold, and 
a membership certificate. Attractive 
club stationery is also available. 

New Zealand appears to be a DX 
paradise -for in glancing through the 
pages of The DX -Tra, loggings are 
noted from all over the world on both 
SW and BCB. American BCB stations 
of 250 watts appear to be common log - 
gings in New Zealand. 

Messrs. Branks and Milne comment 
that "the N.Z.D.X.C., which is the old- 
est organization of its kind in the 
Southern Hemisphere, welcome over- 
seas members, and by enlisting in the 
club, you will help your trans -Pacific 
log to grow." 

Sweden- Gunnar Sundback, Bredg- 
stan 6, Hyskyarna, Sweden, is editor 
of Nattugglan (Night Owl), organ for 
the Huskvarna -Jonkoping DX -Club. I 
have just received a copy of the first 
issue of this mimeographed publica- 
tion, thanks to Karl -Ake Bergstrom of 
Sweden. Our best wishes go to this 
club and to its new house organ. 

United States -Charles WestDyke, 
Laguna Honda Home, San Francisco, 
California, is executive secretary of 
the International Radio Monitors. He 
will furnish particulars to anyone in- 
terested. 

* * * 

Verification Tips 
John T. Jones, Pennsylvania, re- 

cently received a verification from 
VLC7, Australia, in two months; no In- 
ternational Reply Coupon is neces- 
sary he writes. Address for veries of 
the VLA, VLC, and VLG series is Dept. 
of Information Short -wave Division, 
375 Collins Street, Melbourne, C. 1, 
Australia. Mr. Jones is now attempt- 
ing to get verification from Radio Cen- 
tre, Moscow, by registered mail, re- 
turn receipt requested, on a prepared 
verification. His other recent veries 
are VONH, CFRX, OTC, HEIZ, ZFY, 
FZI, and ZNS2. 

Lt. Col. N. T. Norris, Washington, 
D. C., reports Paris verifies with a 
nicely- designed blue card bearing an 
overprint of a Dove of Peace and the 
Eiffel Tower. CBFW, Montreal, Que- 
bec, Canada, verifies with a beautiful 
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for everything in Radio 

RADIO 

LARGEST STOCKS OF RADIO 

AND ELECTRONICS EQUIPMENT 

Get the handiest, most complete Buying Guide in Radio! 
Packed with the latest, finest values in parts, tubes, test instruments, 
tools, books, communication receivers, Ham gear, public 
address equipment ... more than 10,000 items of nationally 
known, guaranteed quality ... the world's largest and most 
complete stocks. For earliest delivery, fastest service, lowest prices, 
depend on ALLIED! Send for this FREE 1946 Catalog now. 

MORE THAN 10,000 ITEMS -Largest and most complete se- 
lection of radio and electronic equipment to serve the needs 
of engineers, servicemen, dealers, soundmen, amateurs, and 
builders. All the leading makes. Guaranteed quality. Lowest 
prices. Everything you need from one dependable supply 
source! 

HAM GEAR 

Earliest delivery 
on latest communi- 
cation receivers 
and transmitters. 
Time payment 
plan; trade-ins ac- 
cepted. 

HOME SETS 

Parade of 1946 
radios and phono - 
radios. Handsome 
styles. Wonderful 
performance. To- 
day's leading val. 
ues. 

NEW P. A. EQUIPMENT -Complete Sound Systems for 
every public address requirement. All the newest develop- 
ments. Everything in amplifiers, speakers, microphones. ac- 
cessories. New intercom systems. Also the latest develop- 
ments in recording and record -playing mechanisms. 

HANDY RADIO BOOKS 
Radio Formulas and Data 
Dictionary of Radio Terms 
Radio Circuit Handbook 

Radio Builders' Handbook 
Simplified Radio Servicing 

Radio Data Handbook 

ALL SIX BOOKS No. 37- 799...75c 

ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept. 1 -H -6 FREE 
Chicago 7, Illinois 

Send FREE 1946 RADIO CATALOG 
Send Six Books No. 37 -799 

1 
Send Calculator No. 37.960 (1 enclosed 
Send Calculator No. 37 -955 1 

Name 

Address 

City Inne s7,11e 

HELPFUL CALCULATORS 
These radio reference aids provide valu- 
able data Quickly: 

Parallel Resistance and Series 
Capacitance Calculator. No. 37- 960.25e 
R -F Resonance and Coil 
Winding Calculator. No. 37.955.... 25c 

ALLIED 
RADIO 

E '4 ist Rasta 
a SteCe u«Ged 

105 

www.americanradiohistory.com

www.americanradiohistory.com


FOR SAFETY'S SAKE 
Safety first for personnel is of the utmost impórtance. 
This protection can be guaranteed through the use of 

G -E Interlock Switches on radio transmitters, X -ray and thera- 
peutic machines, burglar alarms, and signal controls for fire doors. 

Safety first for equipment is important, too. G -E Indicator 
Lamps give visual evidence of what is going on inside equipment, 
and circuit troubles can be corrected before they become serious. 
Write: Electronics Department, General Electric Company, 
Syracuse, New York. 

GENERAL ELECTRIEC 

AL 

THIS MONTH'S 
SPECIALS 

YOUR NET 
Two post V.M. record changer. 

It provides manual or auto- 
matic playing of ten standard 
12" or twelve 10" discs 
with a minimum of waiting 
time between records $18.95 

Phonograph motor for 110 volt 
A.C. 60 cycles and pickup 
that lists at $10.00. Both for 7.95 

Triumph Model 333 Multirange volt ohmmeter. Instrument 
incorporates every desirable 
feature to provide a practical 
all purpose electrical measur- 
ing device 28.95 

Headphones, Signal Corps, 8000 
ohms and 200 ohms 2.95 

Telegraph keys with cutout 
switch .95 

2500 mfd. 3 volt F.P. con- 
densers .49 

Universal 6 volt 4 prong vibra- 
tor. List $3.95 1.69 

100 asst. 1 and t/z watt re- 
sistors up to 10% tolerance 2.45 

Kit of 10 assorted toggle 
switches 1.89 

Kit of twenty 5, 10 and 25 
watt vitreous enameled re- 
sistors 1.89 

Klt of ten bathtub condensers 
up to 1 mfd. 400 V. 1.95 

Ten assorted volume controls 
less switch ranging from sizes 
20M ohms to 500M ohms all 
with long shafts, 1" to 3" 3.35 8" PM speakers 3.59 

5Y3G tubes .39 
5Y3GT tubes .39 
6J5 tubes .48 
6L6 tubes .98 
46 tubes ( substitute for 47 ) .49 
12A6GT tubes (replaces 50L6) .89 
10-12 tube power transformer, 

6.3 V. winding 100 Ma. 3.69 
Plus shipping charges 

Dept. C. 
Write for our literature featuring all 

of radio parts. 

ARROW RADIO CO. 
nos W. Division St., Chicago 22, III. 

Hpes 

RADIO CHASSIS 
PUNCH 

Saves hours of work cutting clean, 
accurate holes in radio chassis -for con- 
nectors and other receptacles. Simply 
insert cap screw in hole to be enlarged 
(drill small hole if necessary), turn with 
ordinary wrench to force punch through 
the metal. No reaming or filing -hole 
is smooth and clean. No distortion - 
die supports metal. Ten sizes from 
to 23t "; also up to 334" for meters. Write 
for free folderS -119 to Greenlee Tool 
Co., 1888 Columbia Ave., Rockford, Ill. 

GREENLEE -fir 

card showing a map of the world, 
printed in silver, bearing a red and 
blue overprint; frequency is listed as 
6.090, schedule is shown as 7 :30 a.m. - 
12 midnight, power of 200 watts. 
HP5K, Colon, Panama, La Voz de la 
Victor, verifies. with a light -blue card 
having the station call overprinted in 
red; frequency is given as 6.005, sched- 
ule as 7 a.m. -1 p.m. and 5 -11 p.m.; ad- 
dress, La Voz de la Victor, Colon, Rep. 
de Panama, Apartado 33. HJDE, 
Medellin, Colombia, verifies with a 
nice black- and -white card bearing a 
picture of a cathedral tower; fre- 
quenl'y, 6.1453; address, La Voz de An- 
tioquia, Medellin, Colombia. CFCX, 
Montreal, 6.005, is sending out a yellow 
verification card with the station call 
overprinted in red; station identifies as 
Canadian Marconi. 

John A. Znaidukas, Philadelphia, re- 
ports YV5RN, Caracas, Venezuela, 
verifies with a multi -colored card de- 
picting the Venezuelean coat -of -arms 
on a microphone, the base of which 
points to Caracas on a map of Vene- 
zuela and the northern portion of 
South America; lists slogan as Radio 
Caracas, and operates in conjunction 
with YV5RA; thirteen weeks was re- 
quired for verification; this station 
uses many American advertisements. 
A mimeographed letter from VLC5, 
Australia, states that this station is 
engaged on services to other countries, 
but reports are appreciated; no QSL 
cards are available as yet. CSW, Lis- 
bon, verifies with a blue- and -green 
QSL showing a map of Portugal and 
the surrounding area; address is listed, 
Presidencia do Conselho, Emissora 
Nacional de Radiodifusao, Rua do 
Quelhas, Lisboa, Portugal; frequency 
is given as 9.740 (40.80), power as 10 
kw., and schedule, 7 -8 p.m.; a month 
and three weeks by ordinary mail was 
required. TGWA, Guatemala City, 
still uses QSL card with the long - 
plumed bird; lists its frequency as 
9.790; other frequencies are 9.685, 
11.760, 15.170, 17.800, all using 10 kw. 
and relaying TGW on 1,520 kcs. (1 kw. 
power). 

Rex G. Gillett, Australia, reports 
veries recently from HP5A, SBU, SBO, 
TAP, ZRH, WLWL, WCBN. Gillett 
has verified 50 countries. 

A very fine QSL card is being sent 
out by the Radio Branch, Turkish 
Press Department, Ankara, for TAP 
and TAQ. 

Reports to the Khartoum short- 
wave station can be addressed c/o W. F. 
Cottrell, Omdurman Broadcasting Sta- 
tion, Box 282, Khartoum, Anglo- 
Egyptian Sudan (Africa). 

All correspondence for the SABC is 
handled by the main office, South Af- 
rican Broadcasting Corporation, P.O. 
Box 4559, Johannesburg, Union of 
South Africa. 

Address for reports to Radio Makas- 
sar should be addressed, Radio Omroep 
Makassar, Telf. 43 Strandwog Zuid 2, 
Makassar, Celebes. 

Address for reports to Northern 
Rhodesia is Information Office, P.O. 
Box 209, Lusaka, Northern Rhodesia. 
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A letter received by a South African 
correspondent from G.P.O., Box 792, 
Salisbury, Southern Rhodesia, indi- 
cates that programs are designed for 
only Southern Rhodesia; probably will 
verify, however. 

Bill Milne, New Zealand, reports 
verifications from VLA, VLA3, CS2WI, 
VUD5, Singapore (11.86, 15.46, and 
9.558), Brazzaville, VLR2, VLH4, 
VLH5, Bern, HCJB. 

Buddy Eckstein, New York, has re- 
ceived a letter venie from Radio Eire - 

(Continued on page 125) 

Practical Radio Course 
(Continued from page 48) 

This is the operating condition illus- 
trated approximately with the oscilla- 
tor- voltage swing shown in Fig. 3. 

The signal - grid transconductance 
variation, as a function of applied os- 
cillator -grid potential, that results in 
a typical mixer design for use with 
outer -grid oscillator injection is illus- 
trated3 in Fig. 5. It differs from that 
for inner -grid injection (Fig. 3) main- 
ly in that approximate maximum sig- 
nal -grid transconductance is reached 
when the oscillator -grid potential is 
around zero volts. The conversion 
transconductance of such a tube is, 
therefore, more accurately predicted 
from its normal amplifier transconduc- 
tance. 

It is apparent that regardless of 
whether the oscillator -grid precedes, 
or follows, the signal grid in the elec- 
tron stream, it changes the tube co- 
efficients of the signal grid and the ac- 
tion resulting may he expressed as a 
variation in the grid -to -plate transcon- 
ductance of the signal grid. 

Electron- Coupled Mixer Action 
May be Looked Upon ns One 

of Shifting Q -Point 
In electron -coupled mixers (both the 

inner and outer -grid injection types), 
since the incoming signal voltage is 
applied to the signal grid of a tube in 
which the signal -grid transconduc- 
tance is simultaneously being inde- 
pendently varied by the alternating 
oscillator voltage applied to the oscil- 
lator grid, we have an amplifying sys- 
tem in which amplification of the ap- 
plied signal voltage is not constant but 
periodically varies in value according 
to some definite signal- grid -to- plate- 
transconductance variation pattern 
(such as that in Figs. 3 and 5), and at 
the oscillator frequency. Thus, in con- 
trolling the intensity of the electron 
stream from instant to instant, the 
oscillator grid also controls the signal - 
grid slope (gm). 

Both the individual, and the com- 
bined, effects of the oscillator voltage 
applied to the oscillator grid and the 
signal voltage simultaneously applied 
to the signal grid are illustrated in 
Fig. 4. The actions taking place dur- 
ing one complete cycle of the applied 
signal voltage wave are shown. Since 
the oscillator frequency, fo, is assumed 
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ICA is now making immediate 
deliveries on its entire 1946 
line - everything from tiny 
acorn sockets to antennas; 
each item a vastly improved 
unit. 

It will pay you to know the 
complete 1946 ICA line. Write 
Department B -2 today for the 
two new 1946 ICA catalogs - 
one on Antennas the other on 
the new ICA Parts. 

tnsu ine 
CORPORATION OF AMERICA 

INSULINE BUILDING LONG ISLAND CITY, N Y 

More thon a quarter- century of Quality production. 
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METERS 
D. C. MICROAMMETERS 

GALVANOMETERS 
Weston Model 301, 31/2 ", short scale galva- 

nometer, 10 microamp each side of center, 
scale 0 -20 $ 3.95 

Weston 301, 31/2". 0 -200 Microamp. 7.50 
General Electric, DO-41, 31/2", 0 -200 micro - 

amp movement. Scale marked in volts and 
D. B. knife edge pointer complete with 
paper volt ohm milliameter scale 6.00 

General Electric, DO-41, 31/2", 0-500 Micro - 
amp movement scale, 0-20 K. V. 4.95 

MILLIAMMETERS 
General Electric, DO-41, ring mounting, 3 ", 

0-2.5-25 MA dual range, zero center 2.50 
General Electric, DO-41, 31/2", 0-30 MA 3.95 
General Electric, DO-41, 31/2", 0 -200 MA 4.95 

D. C. VOLTMETERS 
and 

KILOVOLT METERS 
Westinghouse, BX, 212 ", dual range 0 -3.5 

and 0.140 volt . 1.98 
Westinghouse, NX -35, 31/2", 0-15 Kilovolt, 

complete with 1000 ohms per volt, external 
wire wound resistors. List price $160.00 
Your cost 16.00 

Westinghouse, NX -35, 31/2", 0.20 Kilovolt, 
complete with 1000 ohms per volt, external 
wire wound resistors. List price $210.00. 
Your cost 21.00 

A. C. AMMETERS 
General Electric, 40.22, 31/2", 0 -5 Amp. 

movement, 50 Ampere scale, comes complete 
with external current transformer. By add- 
ing primary turns to the donut transformer, 
range of the meter can be made 5-10-25-50 
Amps. A.C. diagram furnished with meter.. 7.00 

General Electric, A0-22, 31/2 ", 0 -50 Amp. 
self- contained 4.50 

General Electric, A0-22, 31/2 ", 0 -80 Amps , 

self -contained 4.50 
Weston, 476, 31/2", 0.120 Amps. complete 

with external current transformer 6.50 

Weston, 528, Portable A.C. Ammeter 
Dual Range 0 -3 Amp. and 0.15 Amp. full 

scale. For use on any frequency from 25 
to 500 cycles. The ideal instrument for all 
commercial, industrial, experimental home, 
radio, motor, and general repair shop test- 
ing. Comes complete with a genuine leather, 
plush -lined carrying case and a pair of test 
leads. A very convenient pocket -sized test 
meter priced at less than 50% of manu- 
facturer's list. Your cost only 12.50 

A. C. VOLTMETERS 
Weston, 517, 21/2", ring mounted metal case, 

0 -15 volts 
Westinghouse, NA -33, 21/2", 0 -150 Volts 
Weston, 476, 31/2", 0 -130 Volts 
General Electric, A0 -22, 3'/2 ", 0 -150 Volts 
General Electric, A0 -22, 3y2 ", 0 -300 Volts 

SPECIAL METERS 

2.95 
1.98 
4.50 
5.50 
8.00 

Weston, 301, Power Level Indicator, 625 Mi- 
croamperes, 1.2 volts A.C. movement com- 
plete with self- contained rectifier 6.00 

General Electric, DO-46, 31/2", Rectifier Type 
Meter, Special scale, 400 Microamperes and 
3 Volts A.C. movement complete with self - 
contained rectifier 5.50 

J.B.T. 34F, 31/2", Frequency Meter 55-65 
cycle, 11 reed, 100-150 Volts 6.00 

Weston, 705, Sensitrol Relay, 0-100 Micro- 
amperes. Solenoid reset, S.P. normally closed 7.50 

Western Electric, 31/2", 100-0-100 Micro- 
amperes D.C. 4.00 

Western Electric, 3% ", 20 -0.20 Ampere D.C 3.00 
Western Electric, 3/2 ", 0-500 Volts D.C 

1000 ohms per volt 5.00 
Western Electric, 31/2", 0 -1 MA D.C. move- 

ment, 0 -20 K. V. Scale 3.00 
Western Electric, 31/2 ", D. B. meter -4 +6, 

1 Milliwatt in 600 ohms, full scale -1 
M.A. A.C. 5.00 

All meters listed above are Surplus New 

Write for complete listings. 
Please add sufficient postage. 

Excess will be refunded. 

MARITIME SWITCHBOARD 
336 CANAL STREET 
NEW YORK 13, N. Y. 

Worth 4 -8217 
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to be higher than the signal frequency, 
f., the oscillator voltage wave (at the 
left) goes through slightly more than 
a complete cycle during this period. 
The "period" of the signal wave (time 
required to complete one cycle) has 
been divided into a number of equal 
small intervals, all numbered (from 1 
to 17) so that the construction lines 
can be traced. The oscillator voltage 
(left) goes through slightly more than 
1 V4 cycles during this same period. It 
has been divided up into intervals 
equal to those of the signal voltage 
wave. 

The diagram of Fig. 4 was con- 
structed in the following manner: The 
ordinates of the oscillator voltage wave 
corresponding to the various numbered 
intervals were projected up to the sig- 
nal- grid -to -plate transconductance va- 
riation characteristic curve for the 
tube (as shown by the arrowed dotted 
construction lines) to determine the 
various signal -grid -to -plate transcon- 
ductance values existing at each of 
these instants. These points of inter- 
section were then projected to the 
right to determine the signal - grid 
plate- current characteristic existing at 
each of these instants. It was assumed 
for simplicity that the signal -grid cut- 
off value remains fixed, so the lines 
(P -T, P -R, P -V, etc.) representing all 

of these signal -grid plate- current char- 
acteristics were drawn through fixed 
cut -off point P. Furthermore, each of 
these characteristics was assumed to 
be linear. The reference numbers in- 
dicated on these characteristics corre- 
spond with those assigned to the cor- 
responding instants on the oscillator - 
voltage wave. For example, at instant 
2 on the osc.- voltage wave, the trans - 
conductance value is that given by the 
ordinate S on the transconductance 
characteristic, so the signal -grid char- 
acteristic existing at this instant is the 
line drawn through cut -off point P and 
the projection of point 2 over to the 
plate- current at the right -the char- 
acteristic marked P -R. 

Study of the center portion of Fig. 4 
will reveal how the slope (g,) of the 
plate- current signal -grid potential 
characteristic of the tube is shifted 
from instant to instant by the oscil- 
lator voltage applied to the oscillator 
grid -the two characteristics P -T and 
P -V representing the extremes of shift 
occurring respectively when the maxi- 
mum positive and maximum negative 
peaks of the oscillator voltage are ap- 
plied to the oscillator grid during each 
oscillator voltage cycle. 

To determine the plate current ex- 
isting at each of these instants, the 
signal -voltage wave ordinate (lower 

THE "HAMS" ARE WWI 
TWO enthusiastic amateurs, engi- 

neers of the General Electric Com- 
pany, have recently been operating 
experimentally in the 2300-2450 mc. 
band with two -way radio telephone 
conversation between two buildings, 
one -half mile apart, at the Schenectady 
G.E. Works. 

Contact in this ultra -high frequency 
band was made possible by the use of 
"lighthouse" tubes which were de- 
veloped by General Electric for radar. 

The two electronic engineers who 
made this first entry into the new 
band were George H. Floyd, W6OJK /2, 
and Arthur R. Koch, W9WHM /2. 
The latter made his combined trans- 
mitter- receiver at home, using ordinary 
mesh screen for the parabolic reflector 
and the bottom of a tomato can as a 
reflector on the end of the radar -type 
antenna. Mr. Floyd developed his trans- 
ceiver after he was convinced that his 
colleague's unit would operate success- 
fully in the new frequency band. Experimentation covered several 
months' time. 

Since the original experimental work 
by Mr. Floyd and Mr. Koch, two scien- 
tists in the G.E. Research Laboratory 
have successfully completed operation- 
al tests with the highest amateur bands 
ever allocated to "hams" in the ultra- 
high- frequency field -- 21,900 mega- 
cycles. 

Participating in this experiment 
were Dr. A. Harry Sharbaugh, Jr., 
W1NVL /2, and Robert L. Wafters, 
W9SAD /2. The first two -way communi- 
cation with this equipment covered 
approximately 800 feet. One -way com- 
munication was established between 
the laboratory and the studios of 
television station WRGB, about one - 
half mile away. 

The newly designed equipment, in- 
stead of having antennas, receives and 

KING THEM ULTRA -HIGH 
transmits by means of parabolas or 
horns. The special metal radio tube 
delivers the power at milliwatt level. 
With a wavelength of but 1.37 centi- 
meters, radio waves are transmitted 
and received through a wave -guide. 

The particular circuit arrangement 
using one high- frequency tube makes 
possible the use of the duplex phone 
and eliminates the convers tional switch- 
ing during two -way communication. 
Power supply for the tube is approx- 
imately 2000 volts. An intermediate 
frequency amplifier is employed for 
receiving. 

Arthur R. Koch, W9WHM /2 and George 
H. Floyd, W6OJK /2 make adjustment on 
homemade equipment used for the first 
invasion by amateur radio operators 
of the 2300 -2450 megacycle band. 
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Fig. 5. How signal- grid -to -plate transcon- 
ductance of a typical mixer section de- 

signed for outer -grid oscillator injection 
varies for various applied oscillator grid 
potentials. (Signal grid bias constant -3 v.) 

center) at each numbered interval is 
projected up to the signal -grid charac- 
teristic (correspondingly numbered) 
existing at that instant. The ordinate 
of the point of intersection represents 
the plate current at that instant. By 
repeating this for each numbered in- 
terval on the signal voltage wave, and 
projecting the points of intersection to 
the right (as shown by the arrowed 
dotted construction lines) the plate - 
current wave resulting from the si- 
multaneous application of these sig- 
nal- and oscillator -voltage waves was 
constructed at the right. Notice that 
it is a complex wave, since it contains 
the several frequency components 

fo, f., f + f, f - f., etc. 
It is evident from this discussion, 

and the actions illustrated in Fig. 4, 
that the periodic variation of signal - 
grid -to -plate transconductance caused 
by the oscillator voltage causes the Q- 
point4 of the tube to shift along a ver- 
tical ordinate from one signal -grid 
plate -current characteristic to the next, 
the instantaneous value of the poten- 
tial on the oscillator grid at each in- 
stant determining the particular sig- 
nal -grid characteristic upon which the 
Q -point is located at that moment.5 

The manner in which the Q -point 
shifts during each complete cycle of 
applied oscillator voltage is shown in 
the detailed enlarged illustration of 
Fig. 4B. (This was drawn here sepa- 
rately in order to avoid further com- 
plication of the main diagram.) No- 
tice that the different signal -grid char- 
acteristics existing at the various in- 
stants 1, 2, 3, 4, etc., have been drawn 
through the common cut -off point P. 
just as in the main diagram. 

During the 1/4 cycle oscillator -volt- 
age interval 1 to 4, the Q -point shifts 
upward from characteristics 1 to 4 

(a to b in this illustration) as shown 
by the dotted line; during interval 4 -7 
it shifts from b back to a; during in- 
terval 7 -10 it shifts down from a to c; 
during interval 10 -13 (which com- 
pletes one full cycle of oscillator volt- 

.The Q -point is the t moving) point of opera 
fion on the characteristic of the tube, the posi- 
tion of which is determined by the locally -ap- 
plied voltages. (The oscillator voltage is con- 
sidered as a locally -applied voltage. The input 
signal voltage is the operating voltage). 

sHarry Stockman, "Superheterodyne Converter 
Terminology." Electronics, Nov. 1943 
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TOP -NOTCH QUALITY! HUM -FREE, NOISE -FREE! 

HEAVY DUTY CONSTRUCTION! NEW IMPROVED DESIGN! 

ECONOMICAL - COMPARE! AVAILABLE NOW - ORDER 

FROM THIS ADVERTISEMENT! 

$5 7 so 
Net 

Model TR -I 14 watt heavy duty system COMPLETE 

TERMINAL SOUND SYSTEMS are famous for their long life and 

trouble -free performance. The new models here boast no super- 

fluous fancy frills but are a new high in Sound Value - each ampli- 

fier incorporates a wealth of real, useable features for the power 

and tone quality heretofore unavailable in low -cost sound systems. 

14 WATT HEAVY DUTY 

SOUND SYSTEM 
A complete system -no extras to buy! Consists of 

14 watt heavy duty amplifier, 10 inch permanent 
magnetic speaker in reinforced wall baffle (specify 
color -brown or grey), 25 ft. speaker cable, wide 
range crystal microphone with table stand and 15 ft. 
shielded microphone cable. Ready to plug in and 

operate! $51so MODEL TR -1 PA SYSTEM, as described 
and illustrated Net 

MODEL TR -1D DUAL SPEAKER SYS- $6195 
TEM. (as above, but with two 10" 

speakers in wall baffles) Net 

14 WATT AMPLIFIER SPECIFICATIONS 

POWER OUTPUT: 14 watts normal 
GAIN: Microphone input 110 db.; phono input 70 db. 

FREQUENCY RESPONSE: 50 to 12,000 cps, hum 

-70 db. below rated output. 
INPUTS: 1- Microphone, 1 -Phono (both high im- 

pedance). Separate gain controls for mixing and 
fading. 

TONE CONTROL: Full range bass and treble tone 
compensator. 

OUTPUT IMPEDANCES: 2, 4, 8, 16 and 500 ohms. 

TUBES: 1.707, 1 -7F7, 2-7C5 and l -5Y4G. 
POWER CONSUMPTION: 85 watts, 117 volts 50 -60 

cycles. A.C. Fused primary. 
SIZE: 13 "x8': "x81v ". Net wt. 15 lbs. 

$3381 
TR -lA AMPLIFIER ONLY, complete 

with tubes Net 

25 WATT HEAVY DUTY 

SOUND SYSTEM 
Offers high fidelity sound reproduction with emphasis 
on quality and power! Consists of 25 watt amplifier, 
12 inch permanent magnetic speaker in reinforced 
wall baffle (specify color -brown or grey), 25 ft. 
speaker cable, wide range crystal microphone with 
table stand and 15 ft. shielded microphone cable. 

MODEL TR -2 PA SYSTEM, as described $11 50 
Net 

MODEL TR -2D DUAL SPEAKER SYS- $8495 TEM, (as above, but with two 12" V( 
speakers in wall baffles) Net 

25 WATT AMPLIFIER SPECIFICATIONS 

POWER OUTPUT: 25 watts normal 
GAIN: Microphone input 112 db.: phono input 70 db. 

FREQUENCY RESPONSE: 40-13,000 cps, hum 
-65 db. below rated output. 

INPUTS: 1- Microphone, 1 -Phono (both high im- 
pedance). Separate Gain Controls for mixing and 
fading. 

TONE CONTROL: Full range bass and treble tone 
compensator. 

OUTPUT IMPEDANCES: 4, 8, 12, 16 and 500 ohms 

TUBES: 1 -6517, 1 -6SL7, 2 -6L6 and i -5Ú4G 
POWER CONSUMPTION: 120 watts, 117 volts 50-60 

cycles. A.C. Fused primary. 
SIZE: 17 "x9 "x9 ". Net wt. 24 lbs. 

rlv; 

TR -2A AMPLIFIER ONLY, complete 
with tubes. (Similar in appearance to $ Net 

TR -1A, but not illustrated here) 

3- 

WEATHERPROOF OUTDOOR SPEAKERS 

MODEL PSAH -3' a ft. horn recommended for voice ap- 

plications. High Efficiency, ', mile sound yq 
projection, 25 watt driver unit. ,1` {7 JLL 

net 

MODEL LSAH -4'.'; It. horn ideal for music. Water- 
proof construction, 34 mile sound projection, $4191 25 watt driver unit. 92 

net 

Above prices are FOB New York. 25% deposit required with all COD orders. 

MICROPHONE 
FLOOR STAND 

MODEL MS -4. 10" diam- 
eter, heavy base, all chrome 
sections adjustable from 3q4" 
to 62 ". Positive lock- 

I9àw 
$5LÇ ing clutch. 

net > 
85 CORTLANDT ST., NEW YORK 7, N. Y. Te ephone: WOrth 2-4415 
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NIAGARA 
RADIO SUPPLY 

rti 

Timely offer: 

JAN 829 B/3 E29 tube 

and shielded aluminum 

socket with built in 

by - pass condensers. 

Both for the price of 

the tube socket 

$6.95 

For you fellows who 

are planning a KW rig. 

6 2 0 0 Volts center 

tapped at 700 mils 

110 Volt 60 cycle 

Amertran, type N frame 

special 

$39.95 

For that mobile rig - Pioneer gene- motor. 

Delivers 500 Volts at 160 mils from a 6 or 

12 Volt storage battery. 

6 Volts at 21 amps input- complete with cir- 

cuit breakers, in high voltage and low vol- 
tage circuits, Filter to kill hash, mounted 

on hard shock mounts. Here is your chance 

to run 75 watts or better - Mobile $33.75 

Hewlett Packard Model 2008 Audio oscilleter 

20 to 20.000 cycles - a laboratory instru- 

ment $74.95 

400 sils swinging choke built by Langevin. 

A de Luxe job -swings from 9 to 60 henries. 

50 to 400 mils - real regulation for only 

$12.75 

8) amp Variac - General Radio, model 200C 

the most popular item today $10.95 

I amp Variac General Radio 2008 $5.95 

LOOK - a real buy in a very useful Trans - 

former,650 Volts 125 mill C.T. secondary 10 

volt6 amp and 6 volt 5 amp 110 volts 60 cy- 

cle primary - going like hot cakes at $2.98 

NIAGAIIA 
RADIO 

SUPPLY 
160 GREENWICH STI'. 

NEW YORK 6, N.Y. 

Send for latest Bulletin 
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age) it shifts from c back to the start- 
ing point a. Thus the Q -point shifts 
continuously from one signal -grid 
characteristic to another while the 
signal -voltage wave is applied to the 
signal grid -the Q -point moving peri- 
odically over a path something like 
a -b -c -a during each cycle of oscillator 
voltage. Consequently, the electron - 
coupled type of frequency converter is 
often referred to as a shifting -Q -point 
converter or changing- path -of- opera- 
tion (c.p.o.) converter to illustrate this 
particular action. 

Why Non -Linear Tube Character- 
istics Are Not Necessary in Elec- 

tron- Coupled Mixers and 
Converters 

For simplicity the signal -grid char- 
acteristic shown in Fig. 4 has been as- 
sumed to be linear (straight), which 
proves that rectification on the input 
grid is not a necessary condition, for 
frequency conversion by means of elec- 
tron- coupled converters. Even though 
over -all nonlinearity within the region 
of operation is a primary requirement 
in any frequency- changing device 
(since the nonlinearity provides for 
periodic displacements in the output 
wave above and below the average 
value) a tube having a linear (straight) 
input characteristic within the region 
of operation will produce frequency 
conversion by the electron -coupling 
method since in this type of operation 
the signal -grid characteristic is peri- 
odically being shifted back and forth 
by the applied oscillator voltage wave, 
and the oscillator voltage indirectly 
determines the amplitude of the ex- 
cursions of this continuously- changing 
path of operation. Thus, even though 
a tube having a straight -line signal - 
grid characteristic is used, frequency 
conversion will be produced. In prac- 
tice, however, requirements of high 

gain, a.v.c. action, etc., necessitate the 
use of class "C" operation with curved 
characteristics. 

How the Sum and Difference 
Frequencies Are Produced 

Many students find it very helpful 
to look upon the mixer action occur- 
ring in electron -coupled mixers as a 
multiplicative process, for this makes 
possible a graphic illustration that en- 
ables a visual picture of the process to 
be obtained. It is apparent from what 
already has been said here, and from 
the illustrations of Figs. 3, 4 and 5, 
that the grid -plate transconductance 
for the signal control grid depends in 
an approximately linear manner on 
the potential of the oscillator grid. 
Thus, if a signal oscillation of instan- 
taneous voltage e. is applied to the 
signal grid, the corresponding plate - 
current oscillation produced will be 
proportional to e. x k, where k is a 
factor which depends upon the trans - 
conductance value for this grid at the 
instant. If, now, the voltage e. due to 
the local oscillator is applied to the 
oscillator grid in the same electron 
stream, k will vary periodically in 
phase with e., i.e., the plate current 
will now contain a component propor- 
tional to the product e, x e.. Thus, 
we have what may be considered as a 
direct multiplicative action between 
the two applied voltages at each in- 
stant, even though the individual tube 
characteristics involved are, very ap- 
proximately, linear. 

What happens when two such oscil- 
lating voltages are multiplied together 
can be illustrated graphically. In Fig. 
6, a signal voltage wave (e.) of fre- 
quency f. is shown at the top. Directly 
underneath it is drawn the oscillator 
voltage wave (e.) of higher frequency 
fe. Let us assume that the time in- 
terval between points 1 and 2 is one 

Fig. 6. Illustrating the multiplication of two oscillations and the 
production of sum and difference frequency components thereby. 

(A) 

(8) 

(C) 

¡-- SIGNAL VOLTAGE (..) (FREQUENCY t,) 

OSCILLATOR VOLTAGE (.ol (FREQUENCY fo) 2 

TIME- 

( OSCILLATION as) X (OSCILLATION fia) 

/ i 
COMPONENT OF FREQUENCY, fo -f. 

(DIFFERENCE FREQUENCY) 

A TIME -0 

TIME -+ 

COMPONENT OF FREQUENCY. 
(SUM FREQUENCY) 
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second. Then. since the signal wave 
as constructed here goes through 5 

complete cycles (count them) during 
this interval, its frequency is 5 cycles/ 
sec. Likewise, the higher frequency fn 

of the oscillator wave as drawn here 
is 7 cycles /sec. The bottom solid wave 

I C) is the result (drawn to a reduced 
scale because of space limitations) of 
multiplying together the ordinates (or 
heights) of the other two curves at 
frequent small intervals. 

It will be observed that the solid 
wave alternates above and below the 
dotted line, and goes through 12 com- 
plete cycles in the interval from 1 to 2. 

This represents the "sum frequency" 
component of the product, i.e., 

f +f =7 +5= 12. 
The wavy dotted line running through 
this bottom wave goes through 2 com- 
plete cycles in the interval from 1 to 2. 

This represents the "difference fre- 
quency" component of the product, i.e., 

f - f. = 7 - 5 = 2. Consequently, 
the "product" of the signal and oscil- 
lator voltage waves is thus indicated 
as containing components of sum- and 
difference -frequencies. 

It will be observed that throughout 
this discussion the signal has been re- 
garded as a single- frequency or pure 
sine -wave oscillation. In the reception 
of AM radio transmission, however, it 
will actually be a pure radio -frequency 
carrier wave modulated at one or more 
audio frequencies that will be chang- 
ing from instant to instant according 
to the intelligence being transmitted. 
This, however, does not affect the 
transformation process described here 
in any essential way. 

The electrode arrangements em- 
ployed in the various popular com- 
mercial types of electron -coupled mix- 
er and converter tubes now in general 
use, and the circuits employed with 
them, will be described in the follow- 
ing articles of this series. 

(To be continued) 

INSULATE FRAYED 
WIRES lIj IRES which pass through openings 

VV in metal sections of radio chassis 
or shields often have the insulation 
worn due to vibration or other move- 
ment. 

Fiber sleeving or tubing is available 
at radio stores which when used as il- 
lustrated makes a neat and safe in- 
.tallation. H. L. 

August, 1946 

Is your soldering 
equipment 

OUTDATED? 

The Kwikheat Thermostatic Soldering Iron 
is as modern as next year's television set. It is the 

only soldering iron on the market with a built -in 

thermostat for heat control plus the many other 
valuable features shown below. Compare your pres- 

ent soldering equipment with Kwikheat's fast - 
heating, light weight, and versatile efficiency . . . 

You'll agree that from tip to plug Kwikheat is in 

a class by itself ! Ask your jobber ... List $11.00 

i 

swig' is modern in 
every respect! 

e 

Six 
Tip Styles.. 

THERMOSTATIC HEAT CONTROL -Built -in 

feature automatically maintains proper heat for 
best soldering - prevents overheating - retains 

tinning longer. Saves current when idling. 

HOT IN 90 SECONDS after plugging in. 

Minutes faster than any other iron of comparable 
power. Saves waiting time. Pays dividends in 

time and power. Definitely speeds production. 

HEAVY POWER - LIGHT WEIGHT 
-Kwikheat is powerful enough for most solder- 
ing jobs (225 watts), yet extremely light weight 
(13t /, ounces). Well balanced for easy handling. 

COOL PROTECTING HANDLE of new, 
improved design in tough Bakelite protects the 

user from hot metal. Comfortable grip -does not 

show wear. 

SCREW -TYPE TIPS of extra -durable copper 
- . ' alloy are heavy -threaded and tapered for best 

heat conductivity. Six styles make Kwikheat most 

versatile, in effect, equal to owning several tools. 

.Each 1.25 \ 1 
0 1 2 3 4 5 

ASO 
. 

"IAN 
THERMOSTATIC 

SOLDERING IRON 
Kwikheat Division - Sound Equipment Corp. of Calif. 3903 San Fernando Rd., Glendale 4, Calif. 
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WAR SURPLUS 
We have a large quantity of 
Radio & Electronic Equipment 
purchased from the U.S. Gov- 
ernment, which we are offering 
at exceptionally low prices - 
Wholesale & Retail. Among our 
fitte stock of transmitting tubes 
are VT 127A, 836, 807, 304L, 
304TL, 307A, 715A. Also a 
complete stock of cathode ray 
and oscilloscope tubes, such as 
3GPI, GL -3DPI, 5BP4, 5FP7, 
also 12 inch, all type bases, 
which are going at rock bottom 
prices. 

RECEIVING TUBES -954 
Acorns, VR105, 0852, 6SN7, 
6J5, 3Q5, 1291, and many 
others. We also carry a fine line 
of: Transformers; chokes; re- 
sistors; power packs; vibrators 
for power supply; volume con- 
trols; Jewel lights in assorted 
colors; all types of fuses and fuse 
holders and links; transmitting 
keys; flame proof with heavy 
bakelite knob and protector for 
fingers; filament transformers 
all types Amphenal plugs (Sr soc- 
kets; test equipment and meters. 
Insulators, porcelain stand off 
and lead in, all sizes, for any 
use -heavy duty. 
Co -Axial connectors, per pr.75c 
100 Resistors, assorted 1, %, 
1 & 2 Watt sizes, RMA coded - 
a wonderful value at $2.75 
Tube sockets, low loss, 
ceramic 23c 
G.I Flashlights 65c 
Toggle Switches, D.P., D.T 23c 
Toggle Switches, 4 -pole- 
D. throw 65c 
6L6 Tubes, metal or glass 85c 
Pilot bulbs 6-8 V. No. 40 5c 

Per 100 $4.00 
Spark Suppressors 10c 

Per 100 $8.00 
Battery, wet, G.E. Portable 

(27 -2) $3.00 
Friction Tape, % lb. 5 rolls.1.00 
Rubber Tape, 4 rolls 1 00 

TELL US YOUR WANTS AND WRIT 
FOR CIRCULAR 

THE ABELL DISTRIBUTING CO. 
East Biddle Street Baltimore Z. Maryland 

112 

SHORAN 
for World Mapping 

ONE of the most significant ad- 
vances in the annals of geogra- 
phy since the invention of the 

compass was recently revealed by the 
Army Air Forces which released in- 
formation on a war -born radar devel- 
opment capable of locating any spot 
on the earth within a few feet of per- 
fect accuracy. 

Opening up vast areas of the world 
to mapping never before possible, the 
technique of electronic charting fore- 
shadows new methods of navigation 
and provides the answer to extremely 
accurate direction of automatically 
controlled missiles and other weapons, 
according to Lt. Col. Carl I. Aslakson 
of the 311th Reconnaissance Wing, 
AAF. 

Called Shoran, which literally means 
short -range radar, the highly elabo- 
rate system was one of the top secrets 
of the war and was originally devel- 
oped for "through the overcast" bomb- 
ing to overcome the many inadequa- 
cies of optical bombing. The first 
development was the result of joint 
cooperation between engineers of the 
Air Technical Service Command, AAF, 
Radio Corporation of America, and 
the Minneapolis- Honeywell Regulator 
Company. Recognizing long- desired 
possibilities inherent in the system for 

a more efficient and accurate method 
of charting the earth's surfaces, the 
Army Air Forces Board assigned the 
311th Wing to the task of adapting 
Shoran to geodetic work. 

In its present stage of development, 
Shoran already has broken down many 
previous means of mathematical cal- 
culation and indicated that many lo- 
cations on the earth are actually not 
where they are presently plotted. 
With Shoran it will .be possible to es- 
tablish a geodetic control network of 
the entire world and plot the distance 
of every point within a few feet of 
every other point on the globe. 

The vast uncharted areas of the 
Amazon Valley, China, Siberia, Africa 
and the oceans of the world for the 
first time can be pinpointed and uti- 
lized in aerial and sea navigation. The 
economic implications of the new tech- 
nique will be invaluable to the devel- 
opment of natural resources and to 
safe and efficient transportation. 

Shoran, it was explained, makes use 
of high frequency radio waves which 
are transmitted and measured in terms 
of miles or even feet where necessary. 
As developed for bombing, airplanes 
were equipped with two transmitters 
which sent pulse signals to two ground 
stations. The latter, normally located 

Diagram shows Shoran as used in reconnaissance bombing. N is point on ground directly below the airplane. Target N was photographed from reconnaissance plane and at same time the Shoran computor instrument panel was photographed. This showed exactly how far the plane was from base radio stations at time it was over the target. This information was then available for planes bombing through the overcast. H is the altitude of the reconnaissance plane. This information is also photographed on the Shoran instrument panel. R, and L are the Shoran (radio) dis- tances to ground stations. D is the known distance between base stations, S, and S. 
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at least 100 miles apart, received the 
signals and re- broadcast them back to 
the airplane. The interval of time be- 
tween the sending and receiving of the 
signals was measured electronically 
and translated into distance based on 
the known fact that the signals under 
normal atmospheric conditions travel 
186,218 miles a second. Because the 
distance between the two ground sta- 
tions was known, and because through 
the radio signals, the distance of the 
plane from each of the stations was 
also known, the mathematical method 
of triangulation located the airplane 
within a few feet of its actual position 
in the atmosphere. Through this 
method it was possible, during the lat- 
ter part of the war, for U. S. Army 
planes to drop bombs on enemy tar- 
gets even though the targets were 
completely hidden from view by a 
heavy layer of clouds. The triangu- 
lation is automatically computed by 
electronic devices so that a Shoran 
operator only has to watch three 
"pips" on a cathode ray screen and 
turn two dials to keep the "pips" 
aligned thus permitting him to read 
distances to both ground stations on 
an automobile -like speedometer. 

"If a plane could determine its po- 
sition with respect to two points on 
the ground, we assumed that the same 
plane also could determine the dis- 
tance between two points on the 
earth's surface merely by flying across 
the line connecting them," Aslakson 
said, "and our present method of 
charting based on that premise has 
proven to be so accurate that through 
Shoran we have been able to locate a 
point within 10 feet in 310 miles even 
at this early stage of development." 

For use in mapping, the new method 
requires that two known base points 
be established by existing means of 
location. These points can then be 
used to establish other points by tri- 
angulation and theoretically extended 
to encompass the entire world. Shoran 
distances currently are limited to a 
maximum of 500 miles because of the 
short -wave radio beams used, but even 
at that distance every point on the 
globe could be covered by moving port- 
able Shoran equipment to new posi- 
tions after other points have been lo- 
cated. 

"My dear sir, we are fully aware 
of shortages and still are not in- 
terested in your wooden tubes!" 
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RYSTALINER 

TO USE 

IT ONCE 

I S TO 
OWN IT ! 

A NEW SIGNAL GENERATOR 
FOR THE SERVICE MAN 

fast 

Acair 

Depe 
n 

FINGER -TIP CONTROL. Hundreds of exact 
frequencies instantly selected. No confused 
dial to read. No band switch. I.F., Broad- 
cast, Shortwave, and Ultra Hi Frequencies 
with or without 400 cycle note. 

te PERATURE COMPENSATED. All signals 
crystal - controlled -not merely crystal - 

monitored. No stabilizing warm -up period. 
Laboratory accuracy the moment the set 
start © oscillate. Frequency accurate to 

a . Output approximately 10 volts - 
ugh signal to line up most I.F.'s by 

merely connecting to antenna post. No 
variable condenser to wear or coil to age. 
Frequency remains constant as the ageless 
crystal itself. 

HAS THEM 11V 
STOCK $5750 

MONITOR PRODUCTS CO. 
815 FREMONT AVE., SOUTH PASADENA, CALIF. 
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WAR SURPLUS 
RADIO EQUIPMENT 

F. M. TRANSMITTER & RECEIVER 
(BC683 & 684) 

The BC -683 receiver operates on less than I mi- 
crovolt, complete with 9 tubes. 10 pushbuttons. squelch circuit. The BC -684 transmitter provides 
35 -watt output. 10 channel push button. crystal 
controlled, employing NONLENIER MODULAT- 
ING COIL, complete with 8 tubes. These units 
tune from 27 to 38.9 mc. These units come com- 
plete with tubes less 
power supplies a n d 
crystals. Excellent 10 meter band for 
"Ham" a n d Police 
nee. $69.95 

low Frequency Receiver ,BC -344) 
Operates on 110 volts A.C. Corn - 
plete with 10 tubes, 6" P.M. 
speaker encased in metal baffle 

. tunes 150 to 1500 kc . .. a 
"hot" low frequency receiver 

at the lowest price 
ever offered 

$85.60 
WALKIE TALKIES 
Operates 52 to 60 me .. Used in Ham 6 meter band . operates Aort- 
a b I e, mobile or fixed 

station. Comes new, 
complete with bat- 
teries and ready to 
operate. Set of Two 
S. C. R #195. 

$1 19.00 
Extra batteries ....... .. $3.30 set Extra handset $4.95 Extra collapsible antennae extending to 109 ' from 
141,6" 52.50 
SOME OTHER SUN RADIO VALUES 
WAVEMETER, tunes 150 to 210 mc, 110 V AC operation, complete with 19 tubes . . original 
Gov't cost. 550 .. like new at 524.95 DYNAMOTOR, 6 or 12 volt DC . . Input 500 
volts. DC output 160 MA Brand new in carton . . original Gov't cost, $300. . your 
cost 539.95 SIGNAL GENERATOR, Approved Electronic #A100 . 110 V operation . e R.E. bands 

. continuously variable RF -AF attenuator . tunes 100 kc to 52 mc 547.50 RADAR RECEIVER, BC- 1068A. 110 V AC, tunes 
174 to 210 mc . ideal for Ham or experimenter 

comes complete with 14 tubes, excellent con- dition . . . Gov't cost, $625 539.95 TRANSMITER. BC -223. 25 watts C W. or 17 phone, operates 6 or 12 volts D.C. -range 2000- 
3000 kc . . . 4 channels . . , easy to change to 80 meters . . complete with 8 tubes less power sup- ply and crystals 549.95 HALLICRAFTERS, Model S36A, AM -FM re ceiver. high fidelity receiver tuning 27.8 to 143 me original price. $415 net . available In limited quantity . . . first come. first served . . less speaker 5307.50 

hET F. O. B Washington D. C. 25% Deposit 
Must Accompany All C. O D. Orden 

We carry a complete stock of Hammarlund 
Tuning Condensers B d W Air Inductors 

Aerovox Condensers . . I.C.A. Chassis 
and Cabinets . United Electronic & Hytron 
Transmitting Tubes . . Amphenol Cable and 
Connectors . . U.T.C. Transformers 
Astatic Mikes . Hallicrafter & Hammarlund 
Receivers . and many other ham d serv- 
icemen equipment. 

Write For Your Radio 
Needs and the Chances Are 

SUN HAS THEM 

UN RADIO 
OF WASNINOTON, D. C. 

938 F STREET, N. W. WASH. 4, D. C. 
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J. J. NANCE has been appointed to the 
president's staff of General Electric 
Company, it was recently revealed. 

For the last five years Mr. Nance 
has served as vice -president of Zenith 
Radio Corporation in Chicago. Prior 
to that he was, for many years, con- 
nected with General Motors Corpora- 
tion. 

EDGAR STANTON was recently named 
service and advertising manager of the 

industrial division 
of the Belden Man- 
ufacturing Com- 
pany of Chicago. 

Prior to entering 
the Navy, Mr. Stan- 
ton represented the 
company in the Mid - 
West covering the 
states of Mississippi, 

Nebraska and Missouri. 
In addition to handling all advertis- 

ing problems of the industrial division, 
he will be responsible for the service 
of that division. He will report to 
Henry Neil, sales manager of the in- 
dustrial division. 

Mr. Stanton returned to Belden 
after his discharge from the Navy in 
October, 1945 as a lieutenant. 

t t t 
DEAM W. GIVEN is the new General 
Sales and Advertising Manager of Av- 
iometer Corporation, according to a 
recent announcement. 

Mr. Given was formerly Sales Man- 
ager of Engineering Sales Labora- tories, Inc. of Tulsa, Oklahoma, 
manufacturers of gamma -ray and spe- 
cialized electronic devices in the sonic 
and supersonic fields. 

Mr. Given will be responsible for 
merchandising Aviometer's line of mi- 
crophones, headsets, handsets, inter- 
corns and specialized aircraft radio 
equipment. 

R. FERDA has resigned as sales man- 
ager of the Sound Division, Webster 

Electric Company 
of Racine to become 
a manufacturers' 
agent for radio and 
electronic lines on 
the West coast. 

Mr. Ferda has 
been connected with 
the development 
and distribution of 

Webster Electric's paging, sound dis- 
tribution, intercommunication and 
public address systems since 1922. He 
is well known in the radio -phonograph 
field through his activities in the mer- 
chandising of phonograph pick -ups and 
crystal cartridges. 

Mr. Ferda has established temporary 
headquarters at 7422 Melrose Avenue. 
Hollywood 46, California. 

t t 
SIDNEY L. OLSON, partner in the mail 
order firm of Olson Radio Warehouse 
of Akron, Ohio, has just been appointed 
Chief Purchasing Agent for the com- 
pany. 

Mr. Olson formerly served as man- 
ager of the Customer Relations De- 
partment for the North. Central and 
Southern Divisions. 

t t 
ROGER BROWN has been added to the 
staff of John Meck Industries, Plym- 
outh, Indiana, as new process engineer 
and time and job study specialist. 

Mr. Brown, who has been a special 
radio technician in the navy, was as- 
sociated with General Electric Com- 
pany at Fort Wayne, before joining 
the Navy. 

He is a graduate of Purdue Uni- 
versity with a degree in trade indus- 
trial education. 

MALCOLM P. FERGUSON of South 
Bend, Indiana, has been elected pres- 

ident of Bendix Av- 
iation Corporation, 
succeeding Ernest 
R. Breech who has 
resigned to join the 
Ford Motor Com- 
pany. 

Mr. Ferguson's 
election is the cul- 
mination of over 27 

years' service with Bendix and Eclipse 
Machine Company, a Bendix owned 
subsidiary. He is a graduate mechan- 
ical engineer, having received his de- 
gree from Syracuse University. 

t t 
SIDNEY SPARKS has recently been 
elected vice -president and traffic man- 
ager of RCA Communications, Inc. 

Mr. Sparks joined the company as 
traffic manager last September after 
serving for almost two years as Officer 
in Charge of the War Department 
Signal Center in Washington, D. C. 

Before entering the Signal Corps in 
October of 1942, Mr. Sparks was su- 
perintendent and division sales man- 
ager for Western Union in New York 

t 
MARSHALL R. STOECKER has been 
named manager of the Replacement 
Parts Section of the RCA Victor Divi- 
sion of Radio Corporation of America. 

Mr. Stoecker will be responsible for 
the development and merchandise 
planning of all replacement parts re- 
quired for equipment produced and 
sold by the RCA Victor Division. His 
section will also handle all customer 
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orders and control of finished goods 
inventories for the Parts Department. 

He joins RCA after three years of 
service in the Navy where he was of- 
ficer in charge of the Mark 5 and 6 

program for the coordination of the 
production and procurement of com- 
ponents and equipment. Prior to his 
military service he was Manager of 
the Radio Department of the Chevro- 
let Division of General Motors. 

* * * 

GLENN E. WEBSTER, formerly in charge 
of Speech Equipment for Collins 

Radio Company, has 
been named Chief 
Engineer of The 
Turner Company of 

lilt l 7 Cedar Rapids, Iowa. 
In his new posi- 

tion Mr. Webster 
Adifir iii will be in charge of 

the Engineering 
Department of the 

Microphone and Electronic Division. 
He is a graduate of Kansas State 

College with a degree in Electrical 
Engineering and has served as broad- 
cast engineer for several stations in- 
cluding NBC's Chicago studio. 

He is a member of the I.R.E. and 
the A.R.R.L. 

* « * 

JOSEPH C. ELLIFF has been named vice - 
president and member of the board of 
directors of Scott Radio Laboratories, 
Inc., of Chicago. 

Prior to his new appointment, Mr. 
Elliff was vice president of the Stew- 
art- Warner Corporation, having joined 
that organization in 1939, serving as 
assistant general sales manager, man- 
ager of the appliance division and 
vice -president, in succession. 

* « 

CYRUS T. READ, W9AA, has resigned 
his post on the engineering staff of 
Hallicrafters to become Supervising 
Buyer of Electronic Equipment for 
Montgomery Ward & Company in 
Chicago. 

During the war, Mr. Read was a 
radio engineer and administrative of- 
ficer with the Army Signal Corps. He 
was also supervisor of the Burr, Ban- 
croft and Spry Signal Schools in Chi- 
cago, Signal Corps representative at 
the University of Chicago and Assist- 
ant Director of the Chicago Radar 
School. 

Mr. Read's new appointment is in 
line with Ward's expanding electronic 
department. 

« * 

MAJOR APPLIANCES, INC., of Florida 
is celebrating its tenth anniversary in 
business with the completion of three 
modern buildings in Miami, Jackson- 
ville and Tampa. 

These new buildings give the com- 
pany expanded warehouse and sales 
space for its line of radios, washers 
and irons, records, water heaters, 
ranges, refrigerators, freezers, fans, 
and traffic appliances. 

« « « 

REX M. GAYNOR, Treasurer and Mer- 
chandising Manager of Walker- Jimie- 
son, Inc., of Chicago, was one of the 
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CERAMIC POINTER STOPS 

ALNICO MAGNET 

UPPER JEWEL SUPPORT 

CONTROL SPRINGS 

LOWER JEWEL SUPPORT 

PRECISION MACHINED 
POLE PIECES 

1. MAGNETS OF ALNICO, the most stable magnetic material available, are used in 

all DC instruments. 
2. LARGE CLEARANCES, between core, moving coil, and magnet pole pieces assures 

freedom of movement by eliminating sticking due to moving element rubbing on 

adjacent parts. 
3. JEWEL SUPPORTS are machined and assembled with aid of precision gauging fix- 

tures to maintain perfect alignment. 

4. CONTROL SPRINGS are fabricated from the highest quality phosphor bronze. 

5. CERAMIC POINTER STOPS are used to prevent damage to the 'pointer due to 

accidental application of sudden overloads. 

6. BALANCE WEIGHTS of helical type phosphor bronze are used to balance the 

moving element, so formed as to eliminate slipping or shifting. 

7. MAGNETIC SHUNT is standard equipment on each DC instrument, insuring uniform 

damping characteristics. 
All ranges AC and DC are available in 21/2", 3r /z ", 412" sizes, both rectangular and 

round case styles. Inquiries for complete information and engineering service are 

solicited. 

BALANCE 
WEIGHTS 

MAGNETIC 
SHUNT 

EXTRA LARGE 
CLEARANCE SPACE 

FOR MOVING COIL 

BURLINGTON INSTRUMENT COMPANY 
908 Fourth Street BURLINGTON, IOWA 
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SPEED UP REPAIRS WITH THESE G -C AIDS! 

G -C is HEADQUARTERS for 
RADIO PARTS and SERVICE AIDS 

All Types 
of Radio 
Cements, 
Chemicals, 
Coil Dopes, 
Compounds. 

G -C leads the field in sup- 

plying Radio - Electronic 
Manufacturers and Service 

Mn with Parts, 
Chemicals 

Ra- 

dio Cements, Chemicals i and Compounds. Insist on 

Genuine G -C Quality. 
Dial Cables, Dial Belts, 

Packaged Hardware, 
Cabinet Repair Kits 

Order from Your Jobber -Send 

Speedex 
5 Wire 

Strippers 
Alignment Tools 

Ne -O -Lite Testers 

for G -C Catalog 

GENERAL CEMENT MFG. CO. 
ROCKFORD, ILLINOIS 

CALLING ALL HAMS and "SWL'S '.. (Short wave listeners) 

SIGNAL CORPS COMMUNICATION RECEIVERS 

A few odd BATTERY 

Phono- Oscillator 76 a n d 
68»7 complete ready to 
operate $6.95 
Kit form $5.95 

MODELS -used 

BRAND NEW only $7995 
LS -3 SPEAKER & PL -55 PLUG. $6.95 

Check these features: AC operated, 110 volt, 60 cycle continuous coverage. 
1,500 to 18,000 KC, vernier and speed tuning, beat frequency, oscillator, with or without crystal filter, 10 tubes, 4 gang tuning, 2 RF stages, extreme sen- sitivity. No license needed. 
Listen to police calls, ship to shore communication, amateurs, w e a t h e r forecasts, all foreign countries 

but checked $49.00 
EXTRA SPECIAL FOR ABOVE RECEIVERS! 

Converter unit for complete broadcast band coverage. 
100 -1550 KC, connects in 30 seconds with special adapter, easy to connect (subject to O.P.A. change).... only $15.o0 
Adapter for NATIONAL NC -100 furnished upon request. 
ATTENTION JOBBERS: Write for special quantity price for these fast selling units. 
Phono -Amplifier l e s s tubes and PM 
Speaker, uses 635, 25L6, 25Z6, com- 
pletely wired $4.25 
hit forni $3.25 

Remit 25% on all C.O.D. orders 

RELIANCE ELECTRONICS 
633 Plymouth Ct. 

Phone: WEBster 3692 

8MFD 500 volt Aerovox 
condenser, drawn metal 
can $0.55 

CO. 
Chicago 5, Illinois 

MODEL A -2 
WITH ADDED SENSITIVITY 

For numerous control applications such as burglar alarma, industrial safety controls, au- tomatic counters. or in conjunction with a chime or bell to announce entrance of per- 
sons in stores and offices. For A.C. 
Complete with tubes and built- $ .95 in SPDT relay 
LIGHT SOURCE -Will operate up $5.95 to 25 feet with above unit 

Write to Dept. RN 
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ADSON RADIO CO. 
221 FULTON ST., NEW YORK 7, N. Y. 

PRECISION ANTENNA 
FM TELEVISION AMATEUR 

Made of highest grade aluminum 
Type 701A (28 -44 MC) 10 meter 
amateur $8.95 
Type 701B (44 -88 MC) Television 7,95 5 meter amateur 
Type 701C (88 -198 MC) FM 7,45 2 meter amateur 

IN STOCK ANTENNA ELEMENTS 
Let us know your requirements. 
100 Ft. roll of RO 58 U. Transmission $5.45 line 
100 Ft. roll of parallel transmission line, 3.75 300 ohm or 150 ohm 

Immediate Shipment 
Send for prices and information on our new III 
meter 3 element beam antenna and 2 meter 3 ele- 
uient beam antenna. 

s/C LABORATORIES, INC., Dept. R 
20 -22 Van Wagenen St. Newark 4, N. J. 

61 persons who lost their lives in the 
tragic Hotel LaSalle fire in Chicago. 

Mr. Gaynor, one of the founders of 
Walker -Jimieson, Inc., was well known) 
in the radio parts field. He was active 
on several committees of the NEDA 
and other organizations. His home was 
in Elmwood Park, Illinois. 

e e e 

ROLLIN H. MAYER has been elected 
vice- president and general manager of 

the newly organ- 
ized St. Louis Mi- 
crophone Company 
of St. Louis, Mis- 
souri. 

The n e w com- 
pany, which is man- 
ufacturing a line of 
dynamic micro- 
phones, has moved 

into its newly constructed building at 
2726 -28 Brentwood Boulevard. 

The company's line of microphones, 
licensed by A. T. c6 T. and Western 
Electric, include the outdoor mike, 
aircraft noise -cancelling dynamic, 
noise -cancelling differential dynamic, 
a dynamic mike in colored plastic as 
well as FM, cardioid, ham and other 
microphones. 

« « « 

JOHN A. HOLMAN has been named 
business director of Westinghouse 
Stratovision, the new system of air- 
borne television and FM radio trans- 
mission now under development. 

Mr. Holman, a veteran radio execu- 
tive who assisted in organizing the 
present NBC network more than 20 
years ago, recently accepted an inac- 
tive status with the U. S. Signal Corps 
Reserve after more than five years' 
active service during which time he 
held the rank of Colonel. Mr. Holman 
will be in charge of all the business 
aspects of Stratovision, while engi- 
neering and technical development 
will continue under the personal di- 
rection of C. E. Nobles, 28 -year old 
radar expert who conceived the plan. 

« « « 

H. C. BONFIG has recently been pro- 
moted to the position of Vice Presi- 
dent and Director of Sales of the 
Zenith Radio Corporation of Chicago. 

Mr. Bonfig joined the Zenith organ- 
ization in March, 1942, as Vice Presi- 
dent in Charge of Household Radios. 

* « e 

SIDNEY HARMAN has recently been ap- 
pointed to the post of Sales Manager 

for the David Bogen 
Company, Inc., of 
663 Broadway, New 
York. 

Mr. Harman, who 
has recently re- 
turned from the 
Signal Corps where 
he served as a Lieu- 
tenant, will be in 

charge of all the company's selling ac- 
tivities and will coordinate sales, re- 
search and promotional programs. 

Mr. Harman succeeds Haskel A. 
Blair who has resigned to devote his 
time to his own company, Blair- Stein- 
berg Company, Sales Representatives. 
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Mr. Blair will continue to represent 
the David Boegen Company on the 
Eastern seaboard. 

* * * 

NORMAN B. NEELY ENTERPRISES of 
Hollywood, California, has been named 
Western representative for the Shur 
Interceptor Antenna and Shur Univer- 
sal Antenna Mount. 

The Neely organization covers Cali- 
fornia, Arizona, Utah and Nevada, 
serving distributors and manufactur- 
ing accounts. The accessories and 
parts business of the company are un- 
der the supervision of Frank B. Koess- 
ler, a prewar employee of the company 
who was recently released from the 
Army Air Forces and has returned to 
his previous position with the com- 
pany. 

Two Meter Transmitter 
(Continued from page 37) 

the 832 -A, and with the milliammeter 
remaining in the 6C4 plate circuit, 
tune condenser C until the 6C4 plate 
current rises to about 25 ma. Now, 
with a 0 -100 ma. meter in the 832 -A 
plate circuit at X,, apply plate voltage 
to the final stage and quickly tune 
condenser C,. until a sharp dip in plate 
current of the 832 -A occurs. This is 
resonance and output will be obtained 
at 144 mc. Retuning of all stages may 
now be done, but the condenser C. 
should not be moved. During retun- 
ing, a 0 -10 ma. meter should be con- 
nected into the circuit at X.. Maximum 
reading here indicates best perform- 
ance and should be about 3 ma. The 
meter at X, should read about 25 ma. 

Now the antenna feeders may be 
connected to the ends of coil L. The 
coil L, should be adjusted so that the 
current at X,, with condenser C,. set 
for minimum current, is about 50 ma. 

In practice, the crystal used is not 
exactly 7.2 mc. as this is the exact end 
of the 144 -148 mc. band and a modu- 
lated signal on 144.00 mc. would be il- 
legal. The author is using a 7.203 mc. 
crystal, giving 144.06 mc. output and 
a 7.255 mc. crystal giving 145.10 mc. 
output. 

The modulator and speech amplifier 
are not explained in detail here but 
consist of a crystal microphone into a 
6J7, resistance coupled to a 6C5, re- 
sistance coupled to a 6N7 with the two 
sections in parallel. This is trans- 
former coupled to a 6N7 used as a 
class "B" modulator with its output 
transformer secondary in series with 
the positive lead to the 832 -A plate and 
screen supply. This arrangement gives 
excellent quality and nearly 100% 
modulation. 

Results obtained with this trans- 
mitter have been excellent, signal 
strength and quality of modulation 
favorably commented on at all points 
within beam antenna range. The sig- 
nal has been copied on a superhetero- 
dyne receiver with great ease and re- 
ceives the same excellent reports. 
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The Difference Between 

"We Think So" and 

"We KNOW So" 

...are Engineered for Application in 

this Stalactite Acoustical Chamber 

In this completely soundproof room, asymmetrical walls and carefully designed mass - 

interval baffles effectively reduce troublesome resonant harmonics and reflected sound 

to an insignificant value. Response curves are plotted which represent true perform- 

ances so that Permoflux engineers can say We Know So." Its use at Permoflux is 

characteristic of the many factors which make it possible to substantiate the fact that 

Permoflux Speakers provide the finest possible sound reproduction. 

PERm 
PERMOFLUX CORPORATION 

4900 WEST GRAND AVE., CHICAGO 39, ILL. 

Of MARK 

FLUX 

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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gerrel a , uv... 
YOU MUSTN'T MISS! 

GENUINE EIMAC YT127 
F balanced.. 

element 
triode 

r" 7 

$3.50 

Ideal for Class C and long -line oscillator 
service because of balanced grid and plate 
structure; also any RF oscillator circuit - 
industrial or amateur. Electrically equiva- 
lent to 100-TL (See ARRL handbook for 
rating). Can be used at full rating up to 
300 MC; 70 watts (prox.) is ample drive for 
800 watts input. A pair of these tubes will 
just `loaf" along at a full kilowatt input. 

rand new factory - sealed Sig. Corps in- 
spected an amazing value ORDER NOW. 

And here's another 

4tew 4v l 
GE 

PYRANOL 
XMTG 

CAPACITOR 
4000 VOLTS -2 MFD. 

bow $5.95 
These are just two typical Radio Shack 
surplus bargains. With apologies to 
"Schnoz" - "We got millions of 'em" 
Write today for current bulletin and get on 
our mailing list 8-A for more specials. 
And there's a new catalog No. 49 of 
"regular" radio gear in the making. Reg- 
ister now - we'll send your free copy as 
soon as it's off the press. 

717, HO ID) II 101 

IHI IAl (G IK 
* 167 WRSHIn6TOn ST.. * 

aosTOn. mass.. U.S.R. 

Smooth, steady power for buffing 
scratched cabinets, metals, corroded tube 

and socket pins ; removing burrs, 
sanding, etc. Grinds. drills, saws, 

engraves, etc. 25,000 r.p.m. 
AC or DC. Wt. 12 oz. In steel 
case with 45 accessories, $25.00. 

Handee only, $18.50. 
THE RIGHT 

ACCESSORIES 
Choose them from the 
complete line-over 300 
made r i g h t in the 
Hendee plant. 

CHICAGO WHEEL 
& MFG. CO. 

1101 W. Monroe St. 
Dept. RE, Chicago 7, III. 
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TOOL OF 
1001 USES 

Readers are asked to write directly to the manufacturer for the liter- 
ature. By mentioning RADIO NEWS, the issue and page, and en- 
closing the proper amount, when indicated, delay will be prevented. 

PANADAPTOR HANDBOOK 
Of interest to amateurs is the new 

Panadaptor Handbook currently being 
offered by Panoramic Radio Corpora- 
tion, of New York. 

A copy of this handbook is being 
packed with e a c h Panadaptor or 
copies may be secured from radio job- 
bers at fifty cents each. 

This handbook covers the Model 
PCA -2, Type T -200 Panadaptor and 
treats such subjects as the installa- 
tion, operation, circuit details, main- 
tenance and service of the unit. Un- 
der the section on operation are listed 
and illustrated the various techniques 
for automatic visual monitoring, spot- 
ting replies to CQs, netting operations 
for traffic or emergency and many 
other items of interest to amateurs. 

Distribution of the handbook is 
through radio jobbers, but it may be 
obtained from Panoramic Radio Cor- 
poration, 242 West 55th Street, New 
York 19, New York, if no jobber is 
handy. The price is 50 cents. 

TEST EQUIPMENT BULLETIN 
An informative booklet which lists 

various types of testing equipment has 
just been published by Metropolitan 
Electronic ct Instrument Co. 

The booklet includes 16 pages of de- 
scriptive material on signal genera- 
tors, tube testers, multimeters, com- 
bination tube and set testers, signal 
tracers, etc. 

A copy of the booklet will be sent 
free of charge to radio men upon re- 
quest to Metropolitan Electronic cE In- 
strument Co., 6 Murray Street, New 
York. 

NORTON CATALOGUE 
An 18 -page catalogue which lists va- 

rious switchboard and portable elec- 
trical instruments has been released 
by The Norton Electrical Instrument 
Co., Manchester, Conn. 

Included in this descriptive bulletin 
are ammeters, voltmeters, wattmeters 
and resistor units. 

A copy of the bulletin will be for- 
warded promptly upon request to The 
Norton Electrical Instrument Co., 
Manchester, Conn. 

WALSCO CATALOGUE 
Over two hundred hardware items 

and a complete line of adhesives, sol- 
vents, polishes and other chemicals are 
listed in the new Walsco Catalogue 46 
now being distributed free of charge 
by Walter L. Schott Company. 

This 16 -page catalogue also lists 
several exclusive products developed 
for the radio man, including the pat- 
ented Staple Driver. 

A copy of Catalogue 46 will be for- 
warded upon request to Walter L, 
Schott Company, Department 128, 
Beverly Hills, California. 

FLUORESCENT GUIDE 
Information on the basic principles 

and operating characteristics of fluo- 
rescent lamps and auxiliaries is given 
in the new 24 -page booklet being of- 
fered by Westinghouse Electric Corpo- 
ration. 

The essential structure and opera- 
tion of the mercury vapor electric dis- 
charge tube with its phosphor coating 
is shown diagrammatically and com- 
plete ratings are listed for important 
types of fluorescent lamps, including 
the Instant Start, Slimline and Circ- 
line. 

In the section on operating charac- 
teristics, mortality and replacement 
rate curves help to explain the factors 
affecting lamp life and maintenance 
and the necessity for keeping voltage 
well within the recommended range is 
discussed. Color and stroboscopic ef- 
fect, d.c. operation, a.c. frequency, 
power factor, the control of radio in- 
terference, noise and vibration and the 
effects of temperature and humidity 
on starting and light output are con- 
sidered in detail. 

A copy of Booklet A -4759 will be 
furnished upon application to West- 
inghouse Lamp Division, Advertising 
and Sales Promotion Department, 
Bloomfield, New Jersey. 

RESIST -O -GUIDE 
International Resistance Company 

has announced the Resist -O -Guide 
which is now available for the radio 
serviceman, ham, electrical designer 
and electronic engineer. 

This pocket sized resistor guide is 
used by turning its three wheels to 
correspond with the color code on any 
composition type resistor, and the 
standard RMA value is automatically 
and accurately indicated. The unit 
may also be used to determine the cor- 
rect color coding for any standard re- 
sistor. 

These Resist -O- Guides are available 
from IRC distributors only at a cost 
of 10 cents each. Please do not send 
any orders for this unit to the factory. 

AEROVOX PUBLICATION 
The Aerovox Corporation of New 

Bedford, Mass., are currently offering 
a free subscription to the Aerovox Re- 
search Worker to those engaged in ra- 
dio- electronic work. 

A series of articles entitled "V.H.F. 
Primer" is being featured in the publi- 
cation at the present time and will be 
of value to the radio man. The series 
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ATMS 
Higher "Q" in UHF 

Higher Capacity 
smaller size 

Special purpose or standard type, oil 

impregnated, silvered mica capacitors. 

An exclusive pure silver plating method, 

identical to silver plating on fine in. 

struments (not silk screened), used on 

the individual mica discs gives MYCONS 

extremely LOW inductances. Current 

flow is equally distributed in a 360° 

pattern from the center terminal, a 

shorter electrical path to ground. Both 

ore standard for CRYSTALAB MYCONS. 

Each order for MYCONS is processed 
to your specifications. Write for new 
specification and data sheets. 

CRYSTAL RESEARCH 
LABORATORIES INC. 

29 ALLYN ST., HARTFORD, 3, CONN., PHONE 1 -3215 

started in March, 1946, and will con- 
tinue through the December issue. 

Requests for subscriptions should be 
sent to Aerovox Corporation, New 
Bedford, Mass. 

MICRO -SONIC CATALOGUES 
Two new catalogues, containing il- 

lustrations, descriptions and specifica- 
tions on the company line of automatic 
record changers, record players and 
phonograph motors have just been is- 
sued by the Micro -Sonic Corporation 
of New York. 

These catalogues which were intro- 
duced at the Radio Parts Show in Chi- 
cago are now available for distribu- 
tion for those requesting copies. 

Letters requesting copies of these 
catalogues should be sent to Micro - 
Sonic Corporation, 44 West 18th 
Street, New York, New York. 

CAPACITOR DATA 
Currently available for distribution 

is the new and complete catalogue of 
Condenser Products Company of Chi- 
cago. 

The catalogue supplies complete 
technical data on Plasticon capacitors, 
silicone filled capacitors, a.c. and d.c. 
capacitors, glassmikes and energy 
storage types, photoflash and welding 
capacitors. 

Dimensions, applications, specifica- 
tions, and prices are all listed in this 
new catalogue which will be forwarded 
by Condenser Products Company, 1375 
North Branch Street, Chicago, Illinois, 
upon request. 

MARION SOLDERING UNIT 

A four -page folder, covering the 
company's portable bench -type induc- 
tion soldering unit, has just been is- 
sued by Marion Electrical Instrument 
Company. 

This folder includes specifications, a 
description of the unit and informa- 
tion on various applications of this 
soldering unit. The unit which is de- 

FACSIMILE NEWSPAPER 
SINCE June 4th, Chicagoans have 

been able to witness daily news- 
paper publication by means of facsimile. 

The Chicago Daily Tribune has been 
sent by facsimile to the downtown 
Public Service Office of the newspaper 
where its reception has been witnessed 
by thousands. 

A feature of the second day of public 
demonstration was facsimile news- 
paper coverage of the LaSalle hotel fire 
in which 61 persons died. The facsimile 
edition of the Tribune carried a news 
story about the fire. Between broadcasts 
of the edition, four -column pictures of 
fire scenes were transmitted and re- 
produced. 

On June 6th, the newspaper demon- 
strated simultaneous reception of the 
facsimile edition at two widely sepa- 
rated sites, the Medill School of Jour- 
nalism, Northwestern Universi ty in 
Evanston and at the Public Service 
Office. 

The facsimile service is being han- 
dled by the Tribune FM station. WGNB 
in Chicago and is the first such news- 
paper to be so transmitted in Chicago. 
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FOR ALL , 

ELECTRICIANS EXAMINATIONS 
ALDELS 

WIRING DIAGRAMS 
AvDELs 

ELECTRICAL DICTIONARY 
ALELS 

ELECTRICALPOWDER CALCULATIONS 

;1ODELS HANDY BOOK OF 

PRACTICAL ELECTRICITY 

TELEV=1110111 
AUDELS 

ELECTRONIC DEVICES 

PRACTICAL E LE CTRICITY at your finger ends. 
Answering your Questions and giving the 
facts and figures of your trade. 
Audels Electrical Guides contain Practical 
Inside Trade Information in a handy form. 
Fully illustrated and Easy to Understand. 
Highly Endorsed. Check the books you want 
for 7 days' Free Examination. Send No Money. 
Nothing to pay postman. If satisfied pay 
only $1 ci month until purchase price is paid. 

ASK TO SEE THEM. 
Get This Information for Yourself. Mail 

coupon today. No obligation unless O.K. 

- -- -CUT HERE - - -- 
MAIL ORDER 
AUDEL, Publishers, 49 W. 23 St., Nió ÑO K 

Please send me postpaid for FREE EXAMINATION books 
marked Ixi below. If I decide to keep them I agree to mail $1 in 7 Days on each book ordered and further mall Si monthly on each book until I have paid price. 

ELECTRICIANS EXAMINATIONS, 250 Pages . .$1. 
WIRING DIAGRAMS, 210 Pages . . . . . 1, 

o ELECTRICAL DICTIONARY. 9000 Terms . . . 2. 
ELECTRICAL POWER CALCULATIONS. 425 Pages. 2. 
HANDY BOOK OF ELECTRICITY, 1340 Pages . . 4. 
RADIOMANS GUIDE, 914 Pages. . . . . 4. 
ELECTRONIC DEVICES, 216 Pages 2 
ELECTRIC WELDING, 400 Pages 1 

ELECTRIC LIBRARY, 12vo1.,7000 Pgs., $1.50 Each 

Name_ 

Address 

Occupation 

Employed by RN 

RCP Model 802N 
Combination 

TUBE -SET 
TESTER 

Immediate Delivery 
from Stock. 

d comulete tube tester and a complete set tester. 
with only 5 simple switches to operate for botb 
tube and set tester combined. 

RANGES 

DC voltmeter 0/10/50/500/1000 at 1000 ohms oar 
volt. 

AC voltmeter 0/10/50/500/1000. 
DC millfammeter 0 /1 /10 /100 /1000 DC Ammeter 

Ono. 
Ohmmeter 0/500/5000/1,000.000 /10.000,000. Low 

ohm center. 
abn. meter- 8/15/15 to 29/29 to 49/SS to 55 deci- 

Four range output meter -same as AC volts. 
Size: 12 %a12L5t/1 inches. Weight: 11% lbs. 
Complete in handsome hardwood cue. 
with test leads, self -contained bat- $ G A 50 
terms. ready to operate. Net J? 

ADSON RADIO CO. 
221 FULTON ST., NEW YORK 7, N. Y. 

signed to speed production line solder- 
ing and assembly of small metal parts 
is compact and easily operated. 

A copy of the bulletin, complete with 
price, will be forwarded upon request 
to Marion Electrical Instrument Com- 
pany, Manchester, New Hampshire. 

PERCO COMPONENTS 
The Pioneer Electric and Research 

Corporation of Forest Park, Illinois, 
has just issued a four page data sheet 
covering the company's line of radio 
components. 

Included in the line are standard 
antenna, r.f. coils, midget antenna, r.f. 
coils, "Pee Wee" antenna, r.f. coils, os- 
cillator coils, standard i.f. transform- 
ers, midget i.f. transformers, iron core 
i.f. transformers, etc. 

The company is in production on all 
of these items and will forward a copy 
of their data sheet to those writing to 
the company, Pioneer Electric and Re- 
search Corporation, Forest Park, Illi- 
nois. 

ELECTRICAL CODE CHART 
A new chart showing changes in 

branch circuit wiring requirements in 
the 1946 National Electrical Code is 
being distributed by the wire and cable 
department of United States Rubber 
Company. 

The chart indicates clearly the dif- 
ference between the 1940 and 1946 
codes. It is printed in two colors and 
furnished with a wall hanger. 

Copies may be obtained from the 
U. S. Rubber Company, 1230 Avenue 
of the Americas, New York 20, New 
York. 

SOLAR FOLDER 
The Solar Manufacturing Corpora- 

tion has recently made available their 
Bulletin SFF -100, covering the com- 
pany's line of "Elim -O -Stat" radio in- 
terference filters for fluorescent lamps. 

Three types of filters are illustrated 
and described in this four -page folder, 
the Type EF -100, Type EF -101 and the 
Type EF -102. Each of these filters is 
designed for a specific application. 

Because of the increased use of flu- 
orescent lighting fixtures in industry 
and the home, the radio serviceman 
should be interested in investigating 
the possibility of using some type of 
filter to eliminate radio interference. 

A copy of Bulletin SFF -100 will be 
forwarded to those making their re- 
quest of Solar Manufacturing Corpo- 
ration, 285 Madison Avenue, New 
York 17, New York. 

CENTRALAB SWITCHES 
Centralab, Division of Globe -Union 

Inc., has just issued a comprehensive 
catalogue covering its line of switches 
for electronic applications. 

This 32 -page book covers various 
types of selector switches, their speci- 
fications, dimensions and construction 
details; detachable shafts; clips and 
contacts; interstage shields; mounting 
straps; tone switches; medium duty 
power switches, lever action switches, 
plus details of several of the corn- 
pany's special type switches. 

Complete engineering data about 
each type of switch makes this cata- 

L E C T R O H M 

LECTROHM RESISTORS 

completely 
satisfy 

ALWAYS 

because - 
1. Resistance wire is silver soldered to solder 

lugs in all Lectrohm Resistors, by special 
process, assuring perfect electrical bond 
under all conditions. 

2. Lectrohm Resistors are designed and made 
by specialty resistor engineers -99% of 
Lectrohm's production is resistors. 

3. Every Lectrohm Resistor is an integral unit 
with all parts completely embedded in 
vitreous enamel. 

4. You will find all types and ratings in the 
Lectrohm Line, also power line and R.F. 

Plate Chokes and accessories. 

5. Delivery is prompt. 
Ask for the new Lectrohm Catalog and data book con 
taining pertinent information on these Resistors and much 
valuable reference information. 

I N C O R P O R ,AME 
5131 West 25th Street, Cicero SO, Illinois 

Division of 
National Lock Washer Co., Newark, N. J. 

DORD1AD RODIO DISTRIBUTORS 
"House of Bargains" 

4-tube -115 Volt AC-100 Cycle Am- 
plifiers -Brand New -in Metal Cases. 
Tube Complement: 2 -7C5, 1 -7F7, 1- 
744. Complete with tubes. 
Worth $15.00 in parts -can be 

A 9 converted to many uses. Signal ) 
Corps No. 28472A. Dim. 9x4x 

Only 
3-Tube AC-DC Amplifiers- $395 
Ideal for Phono or Changer- 
less tubes. 
Army LS-3 Speaker -just a few Il ft. 
Completely waterproof. 6' New 5495 
Alnico PM -will handle 10 watts. 
12' Walnut Speaker Cabinet. $3.95 
Crystal Pickup -10' or 12' records. L my 

pressure with 5,000 play. Per- $395 
manent needle. List $10.75. 
Signal Corps T175 Shure Carbon Mil: 
-hand type. 200 -ohm input. 1249 Push -to -Talk switch with cord L 
and plug. 
L Type Crystal -Cartridge. Mil- $219 
lions in use. Bargain at 
Signal Corps Keys -Army No. J38. 

Special 690 
4 -Prong Universal Type Vibra- $ 1 69 
tor-6 Amp. only. 
100 -Resistor Assortment -3 9 
1- 2-watt sizes. Insulated types. 1 
Lists at $12.50. Special at 
All Merchandise Brand New -Perfect 
Condition. 25% Required on COD or- 
ders. 

DORDIDD RODIO DISTRIBUTORS IOC. 
94 -29 Merrick Road Dept. R. N. Jamaica /, N. Y. 
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logue of particular interest to the de- 
sign engineer. 

A copy of this catalogue will be fur- 
nished upon request to Centralab, Di- 
vision of Globe -Union Inc., Milwaukee 
1, Wisconsin. 

Spot Radio News 
(Continued from page 14) 

441 conditional grants. This is not to 
mention 126 applications still in hear- 
ing as we go to press, plus 261 pending 
applications on which there had been 
no action -a grand total of 885. 

EMPLOYMENT IN RADIO MAN- 
UFACTURING, according to the De- 
partment of Labor, is substantially 
higher than that of manufacturers 
generally, according to an early -sum- 
mer tabulation. Quits, both among 
men and women, continued high 
throughout industry -42 per 1000 as 
compared with prewar levels under 
ten. Government sources indicated 
their belief, however, that employ- 
ment will continue good during the 
rest of the year. Bureau of Census 
reported it at an all -time high late in 
the spring -54,600,000. "Should em- 
ployment rise another 2,500,000 this 
year -and such a rise seems certain - 
employment will hit the 57,000,000 
mark, defined in some quarters as 'full 
employment' for the postwar transi- 
tion period," according to the Civilian 
Production Administration. Speaking 
of jobs, the military still has a few 
that might appear attractive to men 
with radio experience. Commissions 
are available for men with electronic 
experience, the Navy has announced, 
if you have had the proper training at 
Navy schools. You must also sign up 
for active duty before July 1, of next 
year, 1947. 

PERSONALS 
From Germany comes word via Dr. 

Todos M. Odarenko, International 
Telephone and Telegraph technician, 
sent there by the U. S. Department of 
Commerce to check up on Nazi com- 
munications developments, that Ger- 
mans developed adequate substitutes 
for copper when supplies ran short. 
He is also studying Nazi condensers, 
smaller than U. S. counterparts, which 
are said to be practically indestruct- 
ible, since they heal themselves when 
a breakdown is caused by overload- 
ing.... New vice -presidents of the 
RMA are Henry C. Bonfig of Chi- 
cago, set division; M. F. Malcom of 
Emporium, Pa., tube division; J. J. 
Kahn of Chicago, parts division; Fred 
R. Lack of New York City, and Allen 
Shoup of Chicago. Bond Geddes 
was reelected executive vice -president, 
general manager, and secretary. . . 

A code of industry advertising ethics 
is being prepared by the RMA adver- 
tising committee, under John S. Gar - 
ceau, Farnsworth Television & Radio 
Corp., Ft. Wayne, Ind. 

so- 
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IRC VOLUME KITS 
.d ReAwt- G -Cts! 

Bach 49ain 
IRC VOLUME CONTROL KITS! 

Neat Handy Stock of Controls, 
Shafts and Switches. All Metal Cab- 
inet FREE With Ordered Controls. 
Here's a help for faster service - IRC Volume Control Kit, 18 Type D, 

All- Purpose Volume Controls, with 5 extra shafts and 
6 special switches, a wide utility stock suited to 87% of all re- 

placements. Kit is delivered factory- packed in an all -metal cabinet, with individual, 
marked compartments for controls. Three handy drawers accommodate switches and 
shafts. The hinged cover shuts securely. Carry the cabinet with you when required. 
Base is arranged for stacking where more cabinets are needed. The all -metal cabinet 
is FREE with kit of 18 controls ordered at standard control prices. It is not sold 
separately. Order Resistor Assortments and Volume Control Kits now. 

Try These 3 IRC Balanced 

Resistor Assortments - Packed 

in FREE Resist - 0 -Cabinets! 

You know that modern appearance 
and fast service pay off. That's why 
you'll want one or all three IRC Re- 
sistor Assortments- factory packed in 
sturdy cardboard Resist -O- Cabinets - 

equip you for quick, easy resistor replacements 
on almost any job. Bases of Resist -O- Cabinets are 

arranged so that several cabinets may be stacked to increase 
stock capacity. 

1. Universal Assortment. Balanced resistor assortment ... 59 IRC Type BT Insu- 
lated Metallized Resistors and "universal" 10 -Watt Power Wire Wound Types AB 
and ABA. The ABA (adjustable) type makes possible every range from a few ohms 
up to 10,000 ohms. 

2. 1/2-Watt Assortment. 100 Type BW -1/2 and BTS Resistors. A complete assort- 
ment of most used ranges in the popular 1/2-Watt Insulated Metallized and Insulated 
Wire Wound Types. 

3. 1 -Watt Assortment. 83 Type BW -1 and BTA Insulated Resistors. Every 
dealer- service engineer should have all of these top -quality 1 -watt resistance ranges 
at his fingertips. 

MAIL THE CONVENIENT COUPON TODAY 
RADIO TELEVISION SUPPLY COMPANY, 1509 South Figueroa St., Los Angeles 15, Cal. 

Please make immediate delivery of IRC Volume Control Kits with FREE Metal 
Cabinets (a} $14.97 (Dealer's Net Cost.) 
Deliver Resistor Assortments with Free Cabinets as follows: 

Universal Asst. M1 ® $9.02 (Dealer's Net Cost) Check End. 

1/2-Watt Asst. #2 ß $7.87 (Dealer's Net Cost) Bill 

1 -Watt Asst. 013L $8.47 (Dealer's Net Cost) Send C.O.D. 

Dealer's Name 

Address 

Cuy Zone State 

Distributed in Western States by 

RADIO TELEVISION SUPPLY INC. 
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We guarantee your complete satisfaction 
or your money back on every purchase. 

Universal 

TEST 

SPEAKER 

$24,95 

Matches any field value encountered 
in radio servicing. Variable from 500 
to 3000 ohms. 
A convenient, valuable, substi to to speaker. 
Matches any combination of output tubes 

push -pull, single, or parallel. Voice 
coil input on front panel. Ideal for testing 
quality, distortion, and cone rattle in 
radio -phonographs and for shop testing 
of radio chassis. Operates with all types 
of radio and sound equipment. Complete 
with all required leads. 

"Can" Type Condensers 
We have a large stock of 15 
mfd., 375 WV Can -type 
Electrolytic Condensers. 
You save over 60% when 
you buy at our bargain price. 
Original net price....$1.50 
Our Price A .50 

The 

SIGNALER 

$24,95 

A Different, Positive Radio Tester 
The New Dynamic SIGNALER is revolution- 
ary ... accurate ... and quicker and easier to 
use! The SIGNALER puts out a continuously 
varying audio signal from 5000 cycles to well 
above short wave bands, including FM. Insert 
a signal at any point in the circuit. Start at the 
plate of the output tube. Proceed from plate to 
grid of every stage. Locate by lack of signal 
output, the defective stage ... accurately and 
rapidly. Complete isolation from AC Power 
Line. No complicated dials to fuse with! An 
output ,jack and variable gain control do the 
trick. Use one probe for all tests . audio. 
intermediate., and frequency. Used with an 
output meter, the SIGNALER is the most 
modern, efficient way of servicing the most 
complicated radio circuits. Complete with 
special jack, lead, and probe, plus thorough. 
easy -to- understand instructions 

MAIL THIS ORDER FOR QUICK DELIVERY 

ELECTRONIC PRODUCTS CO. 
662 Monroe Ave. Rochester 7, N. Y. 

Designers and Manufacturers 

ELECTRONIC PRODUCTS CO. 
662 Monroe Ave. Rochester 7, N. Y.' 
Please send the following immediately. I understand my. 
money will be refunded if I am not completely satisfied. 

Signaler Set Tester ß $24.95 
Universal Test Speaker @ $24.95 
Can Condensers (a} 50c each ' 
Your complete price list (3c stamp enclosed) 

Check or Money Order enclosed Send C.O.D.' 

Name 

Address 

City State 

NEW! PRECISION ELECTRONIC 

SIGNAL TRACER 
Designed for Easier and Faster 

Servicing by "Listening -in" Method 
CHECKS SIGNAL STAGE -BY -STAGE in R.F., 

I.F. AND AUDIO SECTIONS 

Your No. I Instrument for 
Shooting Trouble in COILS, 

CONDENSERS, TRANSFORMERS, 
RESISTORS, SPEAKERS, TUBES 

Operates on I10 -120 volts -60 cycles 

Only $299s Complete 
Radolek Stock No. G17010 

IMMEDIATE DELIVERY 
ORDER TODAY 

Send for RADOLEK'S Radio Parts Catalog -It's FREE! 

Probe has Polystyrene Tip -Accurate 
operation on frequencies up to 300 MC. 

LOCATES INTERMITTENTS, OPENS, SHORTS, HUMS, 
NOISY CIRCUITS. CHECKS PARTS WHILE SET IS 
HOT OR COLD -BOTH IN CIRCUIT OR OUT. 

RADOLEK CO., 601 W. Randolph St., Chicago 6, III. 

EX- SERVICE MEN can com- 
plete work here in shortest 

f possible time. Courses also in 
Civil Electrical, Mechanical, Chemical. Aeronautical Engineering . Business Administration. Accounting. Sec- retarial, Science. 63rd year. Eater Sept., Jan., llar., June. School now filled to capacity. No applications can be accepted Until timber notice. 
TRI -STATE COLLEGE aÑÓ ip ki oirtiA 
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In the Rocky Mountain Region It's 

Radio & Television Supply Co. 
152 Hobson Avenue, Pueblo, Colo. 

P. O. Box 1/892 
"It we don't have it, we'll get it- 
or it can't be had! Phone 5729" 

BOOKS 
e"A CHRONOLOGICAL HISTORY 
OF ELECTRICAL DEVELOP- 
MENT." Compiled and published by 
National Electrical Manufacturers As- 
sociation, 155 East 44th Street, New 
York 17, N. Y. 106 pages plus appen- 
dix. Price $2.00. 

This book is designed as a reference 
work for editors, writers, commenta- 
tors, libraries, and schools, as well as 
for industry. 

The compilers have gathered to- 
gether all of the important electrical 
dates since 600 BC and have carefully 
catalogued them in chronological or- 
der for easy reference. The index, 
which is cross -referenced, enables the 
student to find the correct date for 
some noteworthy electrical event even 
if the name of the inventor is the only 
clue, or the name of the invention it- 
self is all that comes to mind. 

We believe that this is the first at- 
tempt to catalogue such material in 
an orderly progression of events lead- 
ing up to present -day innovations. The 
result is a success. 

In addition to this chronology, the 
compilers have presented m a t e r i al 
about electrical expositions and con- 
gresses, the birth of electrical publi- 
cations, engineering and trade associ- 
ations, societies, foundations and in- 
stitutes. The appendix contains a list 
of the member companies of the 
NEMA along with the name of the 
original company, date of founding, 
name of founder and title, and the 
name of the first president of the com- 
pany. 

* e * 

fCELECTRICAL RADIO, ELEC- 
TRONICS DICTIONARY AND 
DATA BOOK." Compiled by Coyne 
Electrical School Technical Staff. 
Published by Coyne Electrical School, 
Chicago, Illinois. 304 pages. Price 
$1.50. 

This is a pocket -size reference book 
which will be of equal value to the 
serviceman, student and engineer. 

In the dictionary section of the 
book, electrical terms are defined 
clearly and in easy -to- understand ter- 
minology. The data section includes 
symbols for wiring, radio, and elec- 
tronics; insulation tables; conductor 
sizes; wire sizes and resistances; mo- 
tor windings; wiring diagrams and va- 
rious often -used wiring diagrams. 

This would be a handy book to have 
in your pocket when you are making 
service calls. 

* * * 

"THE RADIO AMATEUR'S HAND- 
BOOK, 1946 Edition. Published by 
The American Radio Relay League, 
West Hartford, Conn. 468 pages and 
a 208 page manufacturers' catalogue. 
Price $1.00 paper bound. 

As this 23rd edition of the Radio 
Amateur's Handbook makes its ap- 
pearance, the reviewer is a little at a 
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loss to describe this publication ade- 
quately for it is so well known in the 
amateur fraternity as to need no in- 
troduction or review. 

The 1946 edition is divided into 
three main parts. In addition to an in- 
troduction the book includes: "Prin- 
ciples and Design," "Equipment Con- 
struction" and "General." 

The book has been revised to in- 
clude up -to -date information on v.h.f. 
equipment. 

There are 1249 illustrations in the 
book, including 114 charts and tables, 
185 basic formulas. 

The radio amateurs should welcome 
this new and enlarged edition of the 
Handbook, and all this reviewer can 
say is "Here it is -come and get it." 

* * * 

"TEACH YOURSELF RADIO COM- 
MUNICATION" by E. M. Reid. Pub- 
lished by David McKay Company, 
Philadelphia, Pa. 172 pages. Price 
$1.00. 

This is an American edition of a 
book originally published in England. 
The book is written for those who have 
no previous knowledge of radio. It 
covers the more elementary principles 
of radio communication from the the- 
ory of a current of electricity to the 
transmission of high -frequencies used 
in broadcasting. 

This little book is divided into eleven 
chapters, dealing with theory of cur- 
rent, d.c. circuits, alternating current, 
inductance, capacity, resonance, 
aerials and radiation, properties of 
valves (tubes), simple applications of 
valves, transmitters and receivers. 

The explanations in this text are 
clear -cut and concise and the begin- 
ning student should experience no dif- 
ficulty in understanding the subject 
matter. The mathematics required of 
the student does not exceed simple 
arithmetic and anyone who can handle 
equations and various arithmatical 
processes should have no trouble with 
the problems. 

This book is recommended for the 
beginning radio student who would 
like to study the subject at home. 

TEST RADIO BATTERIES 
RADIO dry type batteries must be 

tested under load -that is wit h 
the radio in operation and preferably 
after having operated some Lime. 

In the case illustrated with a test as 
above the 45 volt "B" battery registered 
only 35 volts. A test made of the battery 
with no load showed more than 40 volts. 

11 L. 

August, 1946 

Please your customers, completely, by bringing their 
phonographs up -to -date ... not by just changing the 
cartridge ... but by replacing the complete arm. 
"Glider," the standard arm for many leading set 
manufacturers, is now available to the servicemen. 
The "Glider" has nearly two volts output -consists 
of the new Shure Lever -Type Cartridge and alumi- 
num tone arm, with needle force of only 1% ounces - 
reduces record wear, improves tone quality, reduces 
surface noise. Easy to install and a profitable bit of 
business for you. Model 93A ... $6.10 List (needle 
not included). Available at all Shure Distributors. 

Patented by Shure Brothers and Licensed under the Patents of the Brush Development Company 

SNORE BROTHERS, INC. 
Microphones and Acoustic devices 

225 West Huron Street, Chicago 10, Illinois 
Cable address: SHUREMICRO 
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We CUSHIONED 
Midi *bilk 

:TO PROTECT RECORDS 
";On ony single -post record 

changer, there's a weight of 
.'obout six pounds on the 

v'; spindle ledge when the chon- 
-- ger is looded. When the 

machine changes records, this 
weight falls on the bottom ' record of the remaining 
stack. The resulting shock 

I 
ordinarily causes excessive 

record weer. But the exclus- 

iye Webster cushioned spin. 

dle absorbs shock- "babies" 
v,, records. Webster changers 

effectively protect records- 
.'ovoid chipped edges and 

*.:excessive center hole wear. 

The Choice of 
Music Lovers 

WEBSTER 
Automatic Record Changers 

Model 50 

WEBSTER CHICAGO 
5610 Bloomingdale Avenue 

CHICAGO 39, ILLINOIS 
32 yeors of Continuous Successful Manufacturing 

E-L-E-C-T-R-O-N-I-C-S 
RADIO TELEVISION RADAR 

Components of all values -description- purposes 
Transmitting Tubes 

H.V. transformers, resistors, condensers, 
potentiometers, relays, switches, etc. . . . 

Visit 
call 

ELESKAY CORPORATION 
2503 -07 No. Broad St. 

Philadelphia 32, Pa. 
BAldwin 9 -7458 
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A Novel 2 -Tube RECEIVER 
Details for constructing an unusual, simple 
two -tube receiver. Plug -in type coils are 
used to corer range from 1000 he. to 23 me. 

OUDSPEAKER reception on all 
bands with two pentodes is a 
feature of a novel receiver de- 

veloped by one of our readers. Here's 
how J. L. Dickson, Jr., of Freeport, 
Texas, achieved this unbeatable com- 
bination with a simple receiver of his 
own design. 

Parts used were mainly those from 
the junk box with both the antenna 
and tuning condensers being National 
midgets while the regeneration con- 
denser is one removed from an old b.c. 
receiver. A great deal of leeway is 
given on the antenna length with any- 
thing from a three foot piece of wire 
upward, giving satisfactory results. In 
spite of the low tuning capacity, it is 
possible to cover all bands simply by 
using the antenna trimmer and vary- 
ing the regeneration condenser. The 
coils used are standard four -prong, 
plug -in coils made for a screen grid 
detector and are of the type sold by 
most radio parts houses. 

The receiver operates in a conven- 
tional manner down to about 25 me- 
ters but below that wavelength it 
super- regenerates and the sensitivity 
is greatly increased so that almost all 
foreign short -wave stations may be re- 
ceived at full speaker volume. 

While the diagram shows a 6AC7 
and a 6L6 tube, one of the features of 
this receiver is the possibility of tube 
substitution. Any of the screen grid 
tubes will work satisfactorily as a de- 
tector by substituting appropriate 
voltages. The output tube may be 
anything handy, with the 6L6 being 

preferable although a 6AG7 runs a 
close second. 

When first tried, the receiver devel- 
oped a bad parasitic in the 6L6 stage 
which was sufficient to light a fluores- 
cent tube to full brilliancy. 

The usual by -pass condenser across 
the primary of the speaker trans- 
former is about .002 µfd. In this par- 
ticular construction it was necessary 
to use a .1 µfd. to kill the parasitic. 
Probably the addition of a 50 ohm re- 
sistor in series with the screen would 
accomplish the same results and not 
attenuate the high frequencies as the 
.1 pfd. condenser does. 

As an example of the remarkable 
sensitivity, the audio signal at the 
plate of the detector tube consistently 
runs in the vicinity of 100 volts on 
most stations. A simple one tuber 
may be constructed easily by connect- 
ing a pair of earphones from the plate 
of the detector tube to ground through 
a small coupling condenser. 

Plate voltage is not critical, with 
anything from 45 volts up to 450 volts 
providing satisfactory results. One 
very satisfactory version used a 4" 
speaker with 45 volts on the plate of 
the 6L6 and a total current drain of 
10 ma. Care should be exercised in 
the choice of the 6L6 output tube as 
some tubes give considerably more 
output than others. 

With a set of 5 standard plug -in 
coils, the frequency range of this par- 
ticular unit is from 1000 kilocycles to 
23 megacycles. 

Schematic diagram of receiver. The 6L6 output stage may be omitted if speaker is not 
required. Earphones would then be connected across plate of 6AC7 and ground. 

3 
PLATE 
MIDGET 

5 PLATE f MIDGET 

470,000 

24000 

00025 

uEa 
24000 ¢.`:,C4 

o 

= 45 TO 450 V. 45 TO 450 V. 

LI and L2 are standard 4 prong plug -in type coils. 
The set works efficiently with plate voltage from 45 fo 450 volts. 

With 45 volts on plate. the 6L6 plate current will be approximately 10 ma. 

With 250 volts on plate. the 6L6 plate current will be approximately 65 ma. 

Other substitute tubes may be used, however, 6L6 will give best performance. 
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International Short-Wave 
(Continued from page 107) 

ann, Dublin, Eire; schedule was listed 
as 12:40 -1 p.m. on 17.840 and 4:10 -4:30 
p.m. on 9.595. 

Art Cushen, New Zealand, has re- 
ceived a letter verification from 
XORA, 11.695, Shanghai; address, F. 
Chung, Director, Shanghai Station, 
Central Broadcasting Administration, 
7 Chung Cheng Road (Western), 
Shanghai, China. XORA desires re- 
ports, it was stated. 

a * s 

Schedules 
Angola- CR6RA, 9.470, Luanda, is 

heard with an additional transmission, 
1 :15-2 :30 a.m. 

Argentina -LRR is back on 11.883 
to 6 p.m. when QSY to LRR1. LRM, 
relaying Radio Aconcagua and Radio 
Belgrano, now uses 5.900. 

Australia -Radio Australia's eve- 
ning transmission to Eastern North 
America, 6:40 -8:45 p.m., has settled on 
VLC9, 17.84; news continues at 6:45, 
8:30 p.m. VLH4, 11.880, Melbourne, 
carries 3L0 (Melbourne), "The State 
Program," every day except Saturday, 
1 :30-3 :30 a.m. VLH5, 15.240, carries 
the 3L0 programs from before 1:30 
a.m. to 2 :30 a.m. on Saturdays; VLR5 
is off at 1 a.m. other days, comes back 
on with Chinese at 2 :30 a.m. VLW7, 
9.520, Perth, opens at 5 :30 a.m., relays 
Radio Newsreel from London at 10 
a.m.; is in parallel with 6WA, 6GN, 
6WN (Perth), and 6GA, all Western 
Australia Regional Stations; closes 
with "God Save the King" at 10:30 
a.m., except Saturday when sign -off is 
at 11 a.m. VLC2, 9.680, and VLA4, 
11.770, have been heard recently car- 
rying an experimental transmission to 
the United Kingdom, from 2 to around 
3:15 a.m.; news at 2:30 a.m. A new 
Melbourne transmitter, VLB, 9.540, is 
reported with an experimental trans- 
mission to the East Coast (paralleling 
VLC9, 17.84), 6 :40-8 :45 p.m. 

Belgian Congo -OTC2, Leopoldville, 
lately on 9.748, but varying, now re- 
lays the BBC's Spanish Service to 
Latin America for one -half hour, in- 
terrupting the North American Serv- 
ice relay 15 minutes longer; thus, Leo - 
poldville's North American Service re- 
lay is now 8:15 -9 p.m. and 9:30 -9:45 
p.m., last period being the news. 

Belgium -Ruislede Radio Brussels, 
announcing as "la Service Mondiale de 
la Radiodiffusion Nationale Belge," is 
heard closing down at 11 a.m.; is on 
again at 12:30 p.m. with music; calls 
Leopoldville, Belgian Congo, around 
12:55 p.m.; at 1 p.m. has a six -pip time 
signal, similar to the Greenwich time 
signal but "clipped short "; also has 
musical tones; news in Czech is heard 
at 2:45 p.m., followed at 3 p.m. with 
news in French. In another transmis- 
sion, carrier comes on at 12:38 a.m., 
and opening is at 12:45 a.m. in French, 
with program times being given to 
Leopoldville. Frequency is 17.840. 
Belgium has now gone on Summer 
August, 1946 

Highest Quality 

RADIO and ELECTRONIC 
Testing Equipment 

Immediate Delivery from Stock Guaranteed 

WESTON 
OHMMETER 
Model 689 -IF 

Net Price: $14.85 

This Ohmmeter has a dou- 
ble range of 0 -10 and 0 -1000 
ohms for the accurate 
measurement of low resist- 
ance values. This type is 
widely used for production 
testing armature and field resistances, of sural 
motors, relay and coil testing, transform 
winding tests and other similar appliances. 
Complete with operating instructions, test 
leads and leather carrying case. 

The New 
Model 543 -S 

SUPREME 
MULTIMETER 
Net Price: $24.75 

1% WIRE WOUND 
PRECISION RESIST- 
ORS. Ranges at 1000 
ohms per volt stand- 

ard sensitivity. Full size 3" square meter 
with a rugged, accurate 200 microampere 
movement and a knife edged pointer. All ohm- 
meter ranges, including the megohm range are 
operated by batteries and contained within its 
durable black molded bakelite case. 

McMurdo Silver 
Model 904 

Capacitance 
Resistance 

Bridge 
Net Price $49.90 

'4 mmr'd. /ohm thru 1.000 mrd. /megohm: 0-50% 
power factor: 0 -500 volt adjustable internal polariz- 
ing voltage: 0 -10 and 0 -100 nia. electron -ray leak- 
age current meter: measures resistance. capacitance 
under actual operating voltages! 

McMurdo Silver 
Model 905 

Combination 
"SPARX" 
Dynamic 

Signal Tracer 
Net Price $39.90 

Frequency range from 20 cycles to over 200 mega- 
cycles. Contains isolating capacitor. resistor and one 
of the new radar u.h.f. crystal diodes. Loads a cir- 
cuit being tested with only 3 ward. and higher than 
.5 megohm. 

The New 
Model S -10 -A 
Pocket Size 

Oscilloscope 
Net Price: $55.00 

Complete cathode ray 
oscilloscope incorpo- 
rating the cathode ray 
tube, vertical and 
horizontal amplifiers, 
linear time base oscil- 
lator, synchronization means a n d self -con- 
tained power supply. Complete with tubes 
and operating instructions. 

The New Model 274 
Dumont Five -Inch 

Oscilloscope 
Net Price: $99.50 

Input Impedance: 
Y Axis: Direct 5 meg., 

60 uuf. 
X Axis: Direct 5 meg., 

80 uuf. 
Z Axis : 10 rois. volts 

to blank. 
Y Amplifier : 1 meg., 70 uuf. 
X Amplifier : 5 meg., 30 uuf. 

Sine wave response uniform within 20% from 
20 cycles to 50 KC. 

Continuously variable frequency range from 
8 c.p.s. to 30 KC. Synchronizing signal 
sources: internal or external. 

The New 
Model 705 

Signal 
Generator 

Net Price $49.50 
RANGES: 

From 95 kc to 100 
mc. continuously va- 
riable. Calibration accurate to 2% through broad- 
cast bands. within 3% for high frequency bands. 
Planetary drive condenser, direct reading calibra- 
tion. output modulated or unmodulated. Self -con- 
tained electronic modulation 400c sine wave availa- 
ble for external use. Special feature provided in 
having two degrees of modulation at both approxim. 
30% and 80%. 

The New 
Model 802N 

Combination 
TUBE & SET 

TESTER 
Net Price $59.50 

D.C. Voltmeter: 0/10/50/500/1000 
at 1000 ohms per volt. Four Range A.C. Volt- 
meter : 0/10/50/500/1000. D.C. Mill lammeter : 

0 /1 /10 /1000 DC Ammeter 0 /10. DB Meter: 
-8/15/15 to 29/29 to 49/32 to 55 decibels. 
Four Range Output Meter -same as AC Volts. 

SUPREME Model 599 Tube and Set Tester... $ 62.50 
SUPREME Model 565 Vacuum Tube Voltmeter $ 63.50 
R.C.P. Model 448 Pocket Multitexter $ 24.50 
R.C.P. Model 424A VoltOhmMilllammeler 5 29.50 
R.C.P. Model 664 Electronic Multimeter 5 45.00 
R.C.P. 'Model 315 Tube Tester S 59.50 
R.C.P. Model 488A Ultra-Sensitive Multitexter.$ 71.50 
R.C.P. Model 668 Vacuum Tube Volt-Ohm- 

Capacity Meter $ 74.50 
R.C.P. Model 805 Tube and Set Tester $ 89.50 
R.C.1 . Model 605 A.V.T. Volt Ohmegger 

insulation tester......... 94.50 
Reiner Model 333 Master Tester $ 27.50 
Reiner Model 530 Squarewave Generator s 95.00 
Reiner Model 451 Vacuum Tube Volt -Ohm 

MIllaammeter $150.00 

Write for Our FREE New 

Superior Model CA -11 Signal Tracer ........5 18.75 
Superior Model 1553 Volt- Ohm- Milliammeter.. s 24.75 
Superior Model 080 5000 Ohms Per Volt V.O.$ 

Illiammelel' 27.65 
Superior Modell PB -lOO Volt- Ohm.Milliammeter.$ 28.40 
Superior Model 450 Tube Tester $ 39.50 
Superior Model 650 Signal Generator ... S 48.75 
Superior Model 720 Multi Range AC Ammeter $ 49.50 
Superior Model 600 Combination Tube and Set 

Tester ......................... $ 62.50 
SHALLCROSS Decade Resistance Boxes 5 13.50 
SHAI.I.CROSS Portable Galvanometers $ 27.50 
SHALLCROSS Model 630 Wheatstone Bridge 5 75.00 
SHALLCROSS Model 837 Kelvin Wheatstone 

Bridge $100.00 
RECORD CHANGER: Model VM -200 $ 22.50 
RECORD CHANGER: Model Maguire .$ 24.50 

Post -War Catalogue! 

Neezc;4QQet #t ELECTRONIC & INSTRUMENT CO. 

Dept. R, 6 MURRAY STREET Cable Address: METRONICS 

NEW YORK 7, N. Y., U. S. A. Phone: BArclay 7 -5556 
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NOW-A REALLY HIGH- POWERED- 

Radio Engineering 
Library 

NOTE: 
The Library comprises selection 
of books culled from leading Mo- 
Grew-Hill publications in the radio 
field. 

nDlo 

.mapp,< 
wry 

especially selected by radio specialists of Mc- 
raw -Hill publications. 

to give most complete, dependable coverage of 
ads needed by all whose fields are grounded on 

radio fundamentals. 
available at a special price and terms. 

THESE books cover circuit phenomena, tube the- 
ory, networks, measurements, and other sub- 

jects -give specialized treatments of all fields of 
practical design and application. They are books 
of recognized position in the literature -books you 
will refer to and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 
5 VOLUMES, 3559 PAGES, 2558 ILLUSTRATIONS 
I. Eastman's FUNDAMENTALS OF VACUUM 

TUBES 
2. Terman's RADIO ENGINEERING 
S. Everitt's COMMUNICATION ENGINEERING 
4. Hund's HIGH FREQUENCY MEASUREMENTS 
5. Henney's RADIO ENGINEERING HANDBOOK 
to days' examinrtlon. Easy terms. Special price under this offer less than books bought separately. Add these 
standard works to your library now; pay small monthly installments, while you use the books. 

10 DAYS' FREE EXAMINATION -SEND COUPON 

McGRAW -HILL BOOK CO. 
330 W. 42nd Street, New York 18, N. Y. 

Send me Radio Engineerin. Library, 5 v ls., for 10 days' examination on approval. In 10 days Ì will send 52.50 pies few cents postage. and 94.00 monthly till $26.50 is paid. or return books postpaid. (We pay 
sta ont orders accompanied by remittance of drat in- 

Name 

Address 

City and Stab 

Company 

Position RN-8.46 

Come to the famous 

COYNE 
TRAINING SHOPS 
where yoti'Iearn by doing' 

"A"R" RADIO- 
ELECTRONICS 

IN A FEW WEEKS 
Prepare For A Good Job Now With 

A Lifetime Future! 
Trained Radio -Electronics men needed now. They 
will be needed too in the ears to come. Don't be 
caught napping. Get a Radio training now and be 
ready. Learn by Doing. Free employment service 
for life after graduation. Many earn while learning. 
If you are short of money, I'll financ %Qmost of your tuition. Training in Industrial Electronics and Electric Refrigeration added to our course. We are 
also equipped to train those who qualify under G. I. 
Bill. We also have facilities for men with physical disabilities whether due to war or other causes. Fill in and mail coupon for details. 
SEND COUPON FOR FULL DETAILS 
H. C. LEWIS, Pres., Radio -Electronics Div. 
COYNE ELECTRICAL SCHOOL, 
S00 S. Paulina St., Dept.C6- 1K,Chicago 12, Ill. 

Send Free Book and details about Coyne Part - 
Time Employment and Student Finance Plan. 

Send G. I. Bulletin . Physical Disability 

NAME AGE 

ADDRESS 

CITY STATE 
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Time, making all broadcasts from the 
Brussels short -wave station one hour 
earlier here. The former 2 a.m. broad- 
cast has been cut to twenty minutes 
and is now heard, 1 -1:20 a.m. A late 
flash from a Swedish observer says 
Brussels is sending on 9.665 from 3 
p. m. 

Borneo -West Coast listeners who 
seem to have a "pipeline" from Radio 
Balikpapan, 9.125, Borneo, will be in- 
terested to know that Rex Gillett, DX 
Editor of Radio Call (South Australia) 
has received a letter from 1st Lt. W. 
Herner of the station, stating that 
while the input of Radio Balikpapan 
is 125 watts, it is figured that the out- 
put is only about 40 watts; an original 
verge received by Gillett stated the 
power as 125 watts. Schedule is 7- 
9:30 a.m. Recently, Eddie Startz, m.c. 
of the "Happy Station Program" of 
PCJ, Hilversum, Holland (which pro- 
gram is often relayed by Radio Balik- 
papan), remarked that Paul Dilg, 
California, had listened to PCJ via 
Borneo, Gillett writes. 

Bulgaria- Swedish observers report 
Radio Sofia, 9.350, is on the air, 11 
p.m. -1 a.m., 5:30 -7 a.m., 1 -1:30 p.m., 
and,2 -3:40 p.m., with English news at 
3 :30 p.m. 

Burma -Latest schedule of Radio 
Rangoon, 11.845 (seems lower lately), 
is on at 8:30 a.m., news at 8:45 a.m., 
BBC news relay at 9 a.m., headline 
news at 10:10 a.m., followed by pre- 
view of next day's program; sign -off is 
at 10:15 a.m. with march. A further 
transmission on this frequency is an- 
nounced for 8:15 -8:45 p.m. On 6.035, 
the recently- revised schedule is 12:30- 
2-30 a.m., 6:45 -8:15 a.m., and 9 -9:45 
p.m., mostly in native languages. On 
Mondays, only the 6:45 a.m. (6.035) 
and the 8:30 a.m. (11.845) transmis- 
sions are given. 

Cape Verde Islands - The Praia 
broadcasting station verifies by card 
written in Portuguese from Oldgard B. 
Lisboa Santos, Services de Fazenda, 
Praia, and showing that the station is 
operated by the Radio Club of Cape 
Verde (Radio Clube de Cabo -Verde). 
Frequency is 6.408, but schedule is not 
known definitely. 

Celebes -Australians report that 
Radio Makassar, 9.357, now runs to 
9:30 a.m., and peaks at 9 a.m. Leaves 
the air after playing "A Perfect Day." 
An observer in British Columbia veri- 
fies this, and adds that sign -on is at 
5:30 a.m. For the most part, programs 
are in Dutch. 

Ceylon- Present schedules of the 
Ceylon transmitters are 7:30 -10:15 
p.m. on 11.770; 10:15 p.m. -7:30 a.m. on 
15.120; and 7:30 a.m. -12 noon on 6.075. 
A further frequency of 88.3 meters 
(announced), or approximately 3.395, 
is used throughout these transmis- 
sions. (Gillett) Bill Cooper, British 
Columbia, reports a test transmission 
to Australia, 1:35 -1:45 a.m., on an an- 
nounced frequency of 17.770; asked for 
reports to Radio SEAC, No. 9, ABPO, 
Ceylon. Another Ceylon transmitter, 
at Colombo, recently moved to new 
frequencies of 11.820, 8 -11 a.m., and 

MULTI -RANGE AC -DC 
VOLT -OHM- MILLIAMMETER 

WITH OUTPUT RANGES 
MODEL 458 

SPECIFICATIONS: 
VOLTS DC: 0- 5/10/50 /100/500/2000- 
1000 OHMS PER VOLT. VOLTS AC: 0 -12.5/ 
25/125/250/1250. MILLIAMPERES DC: 
0 -1 /10 /100. MILLIAMPERES AC: 0.2.5/ 
25/250. OHMS FULL SCALE: 1000/200.- 
000/2.000,000. OHMS CENTER SCALE: 
50/2250/22,500. OUTPUT: -5 to +55 
Decibels. 
This versatile instrument incorporates a large 5t/ " rectangular meter tIth two -tone aluminum seals, vet at 45° angle to facilitate greater reading ease. aThe 

mounted 
aluminum In- 

nt Panel is mounted nn welded steel finished in harmonizing brown wrinkle: equipped nuit rubber feet and collapsible handle portability, rtabilRy Dimensions are Aco" high 6.4" wide x 51/2" deers Overall. A copper-oxide rectifier 's e lo ed to Insure AC range accu- racy. e multipliers are bridge selected within one percent. A standard 22 t t. volt battery, sup - plying testing current is mounted within the 
of accomplished Range selection is ac optished by ea 

polarized tacks rotary switch and toggle 
voltage 

Potentiometer compensates 
with Tent 

for battery large drop. Furnished with Test Leads 1048. Shipping wei<ht 8 lbs. Net $26. 00. 

CHICAGO INDUSTRIAL INSTRUMENT CO. 

219 West Chicago Avenue 
Chicago 10, Illinois 

1/4 

YOU GET MANY 

extras! 
Rowe No. 7 

Permanent 

Magnetic 

Driver Unit 

EXTRA power, extra long life, extra 
freedom from break -downs, extra 

ease of replacement ... these are but 
a few of the many extras you get in 
the ROWE No. 7 PERMANENT MAGI 
NET ...first choice of sound engi- 
neers who investigate thoroughly and 
analyze carefully. 

The 3 lb., 4 oz. ALNICO Magnet 
gives power and permanency; com- 
bined voice coil and diaphragm as- 
sembly heads off trouble, provides for 
quick replacement if necessary. Write 
for circular giving complete details. 
Address, Dept. 846 

ELECTRONICS DIVISION 

MUHL,,J; 
3120 MONROE ST.,TOLEDO 6,0HI0 
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15.220, 12 midnight -1:30 a.m. and 3- 
7:30 a.m. 

China -XGOL, Foochow, formerly 
on about 9.995, has been definitely 
identified by Paul Dilg, California, on 
9.035. China has adopted Summer 
Time, and programs are now heard 
one hour earlier. The 8 a.m. English 
news now seems to originate at the 
capital of Nanking which is heard cur- 
rently on 9.720, where signal strength 
is poor; relays are poor also. The 
Chinese Army Radio, XNPA, 6.230, has 
not been heard lately, and XRRA, Pei- 
ping, seems to be off the air. 

Colombia -HJCAB, 9.690, is back on 
the air after two months off. 

Czechoslovakia - Prague recently 
announced on its 7 p.m. broadcast (in 
English) to North America over 
OLR4A, 11.840, that if reports of good 
reception in the U. S. and in Canada 
are received, the program will be ex- 
tended in length from its present half - 
hour to one hour. Bill Cooper, British 
Columbia, flashes that OLR5A, 15.230, 
is being heard with surprisingly good 
signals; opens with repeated "bars of 
a tune" and the familiar "Shepherd's 
Horn "; announces, "Praha, Ceskoslo- 
vensky Rozhlas "; is all in Czech and 
music to 12 :45 a.m. when English talk 
and news items are presented; says, 
"Goodnight to everyone," there is a 
light recording, and closedown is at 
12 :58 a.m. 

Egypt - -SUV, 10.055, Cairo, relays 
correspondents to the BBC and to NBC 
at 4:45 p.m., but usually suffers heavy 
c.w. interference. SUS, 19.660, is 
heard irregularly mornings and early 
afternoons relaying U. S. network cor- 
respondents from Cairo, signals are 
only fair. 

England -Time adjustments in the 
BBC's North American beam make 
London schedules to read GVX, 11.930, 
5 -7 a.m.; GSP, 15.310, 6 -8:15 a.m.; 
GVO, 18.080, 8 a.m. -6:45 p.m.; GRG, 
11.680, 4:15 -6:30 p.m.; GWG, 15.110, 
4:15 -6:45 p.m.; GSP, 15.310, 4:15 -7:45 
p.m.; GRH, 9.825, 5 -11 p.m.; GWH, 
11.800, 6:30 -9:45 p.m. (to Leopold- 
ville) ; GVZ, 9.640, 7 -11 p.m.; and GSU, 
7.260, 7 -11 p.m. 

French Indo- China -The Voice of 
Viet Nam, Hanoi, has been reported 
lately on new frequencies of 7.268 and 
9.595 to 9 :30 a.m. sign -off. 

French Morocco -CNR3 has re- 
turned to its previous 9.082 from 9.650. 
Schedule is believed to be 1 a.m. until 
after 2:30 a.m. (when it fades out); 
also reported afternoons before 4:40 
p.m. sign -off. 

Germany - Australians report a 
British Forces Network station at 
Hamburg, operates on 7.290, heard at 
3:30 p.m.; first announced three me- 
dium -wave outlets, but now mentions 
short -wave channel. Berlin has re- 
turned to 6.072, a former frequency. 
Leipzig, 9.688, has been heard occa- 
sionally after the usual sign -off time 
(6:30 p.m.) with political speeches by 
party leaders; once an announcement 
was heard that they were broadcast- 
ing from the "Leipzig Towers." 

Gold Coast - Official information 

August, 1940 

Navy Panoramic Adaptors! 
The Panoramic Adaptor tells you at a glance what is going on over a wide area of the 
band. When attached to your receiver, the adaptor will visually indicate whether there 
are signals present within the area covered. It will show the relative frequency of 
each signal, relative signal strength, the type and percentage of modulation. This 
Navy unit was built to rigid specifications without consideration of cost. It will allow 
you to locate "holes" in crowded bands, detect weak signals, and contribute generally 
to the improved operation of your station. The RBU -2 covers a continuous band of 
frequencies 50 Kc. wide. Operates on 115/230 V.A.C. 50/70 PRICE $94.50 ONLY cycles. New and packed in original crates. Tropicalized. F.O.B. Chicago 

Army Walkie- Talkies ! 

The BC -322 is a complete, portable radio communi- 
cation set. It is light enough to be strapped on the 
back and powerful enough for dependable voice 
transmission over a range of 10 to 20 miles. Fre- 
quency band 52 to 65 Mc. These sets are new in 
original crates. The low price includes tubes, hand- 
set, telescopic antenna, batteries and battery adap- 
tor, and carrying case. $75.00 F.O.B. Chicago. Model 
BC -222 has two bands but otherwise the same as the 
BC -322. Frequencies from 28 to 38 
Mc. and 38 to 52 Mc. These sets have 
been in service but have been re- 
newed by the Government. New bat- 
teries. No carrying case. 

PRICE $45.00 ONLY 
F.O.B. Chicago 

Government 
Termination Material 

Condensers Transformers 
Resistors Volume 
Spaghetti Controls 
Switches Vibrators 
Transmitting B -L Selenium 

Tubes Rectifiers 
Wire -Cable Dial Light 
Relays Assemblies 

Tube Sockets Whip Antennas 

WELLS SALES, INC. 
4717 -H W. Madison St. 

Chicago 44, III. 

USE COUPON BELOW FOR COMPLETE INFORMATION 

WELLS SALES, INC., 4717 -H West Madison Street, Chicago 44, Illinois 
Please ship for which 5 

Please mail free Amateur Radio Circular. 
Please send prices and information on the following items 

NAME 

is enclosed. 

ADDRESS 

COnferenCeRecorders ECONOMICAL 
PERMANENT 

INSTANTANEOUS 
PLAY -BACK 

UNINTERRUPTED 
Longtime (up to 12 hours I Conference 
&Telephone Recordings onSafety Film 
Models for Dictation "TALKIES" 

MILES REPRODUCER CO.,wc. 812 BROADWAY,N.Y.3 tit 

SUPREME QUALITY 

TRADE -MARK REG. U. S. PAT. OFF. 

ELECTRIC SOLDERING IRONS 
4116 AVALON BLVD., LOS ANGELES 11. CALIF. 

-a 

BUILD YOUR OWN PLAYER 
DETROLA AUTO- 
MATIC CHANGER -BEAUTIFUL 
CABINET - AM- 
PLIFIER AND 

SPEAKER. 

Newest in Design 
Fool Proof. Plays 
10" or 12" R e c- 
ords. Changer only. 
Your cost 
net $18.27 

Cabinet made to 
fit Changer Am' 
pplifier d 6" 
Speakera Cabinet 
only -net.. $4.95 

3 Tube AC Am- 
plifier complete 
with Tubes and 
6" Speaker. Can 
a I I be installed 

Y30 tes. 
our et.$S2.95 

Be sure to send name for new Free Low Price Parts 
Circular. 

McGEE RADIO CO. 
1330 BROADWAY, DENVER. COLORADO 
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AMPLIFIER for 
GUITAR 

OR 
PHONO 

* TUBES: 6SJ5, 6J5, 
6L6, 5V4G * 4 Tubes -Hi Gain * Two Microphone 
el: Instrument In- 
puts * Phone Input 

*6V2 Watts -Beam 
Power 
Complete with 

Tubes -Lisse Your Cost $37.00 th.50 

* Solid Wood 
Cabinet * Aeroplane Cloth 
Covered * Tone Control * Heavy Duty 
8" Speaker 
Complete with 
Tubes 

IVMI BRUSH CONTROL MIKE -Net $10.40 
MM TURNER CONTACT MIKE -Net S 9.45 

PHONO 
AMPLIFIER 

3 Tube AC -DC 
Uses: 50L6, 35Z5, 12Sß7, 
and 450 ohm speaker 

Net $5.97 

FDTj LAM'?" GAT4LUG 440/f£ fa.. - ® 'S 
g 72.21151r) 

SUPPLY' 
CNARLtSTDN, ,IÑ.VA. 

NOW 
IN 

STOCK! 

McMURDO -SILVER "VOMAX" 

Quantities 
Limited! 

Net Price $59.85 
Model 804 Capacitance- Resistance Bridge 49.90 
Model 905 "Sparx "- signal tracer 39.90 
SI MPSON 230 volt- ohm- mllllammeter 24.75 
SIMPSON 240 voltohmmilliammeter 26.50 
SIMPSON 260 voltohm- miliiammeter .. 33.25 
SIMPSON 305 tube tester 39.50 
SIMPSON 330 tube tester 98.50 
SIMPSON 315 signal generator 57.50 
TRIPLETT 666 -H v.o.m 20.00 
TRIPLETT 2413 tube tester 49.50 
TRIPLETT 625 -N v.o.m 45.00 
TRIPLETT 2432 signal generator 88.50 
APPROVED A -100 signal generator 47.00 
WATERMAN 2" pocket oscilloscope 55.00 

Also, many other instruments in stock. 
25 "o deposit required with C.O.D. orders. 

SCENIC RADIO & ELECTRONICS CO. 
53 Park Place Dept. A New York 7, N. Y. 

t.Es Correspondence Courses In 

RADIOa!ldELECTRICAL ENGINEERING 
ELECTRICAL ENGINEERING G °t á " °d 
.lectricaI field. Pmp. re yn ureelf at Low Coat (or owe tom. 'bodern c simplified anyone can understand Quickly. 

RADIO ENGINEERING é,rér nhóé =iaeáicr á:k.iiaá; 
u to be ouer.eervice man rent va óu um -tub technician. Servicemen 

beaded badly. Diploma an completion. 

WRITE `end 
toet°aed m latter Ioc rr.e 

copia, ar eabout aralo:.. lull 
detail, all .boat detoned Pee- 

meat utau, sto. SEND NOWT 
LINGOLN ENGINEERING SCHOOL, B: 991 -1992, Lincoln 2, NMR 

LOW $25 Either 
AS Course 
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from Africa states that Accra's ZOY 
uses 7.300, 10:45 a.m. -12:55 p.m., and 
4.915, 10:45 a.m. -1:30 p.m., with no 
transmissions on Sunday. The major- 
ity of programs are in native Hausa, 
Twi, Ga, Ewo, and Fanti dialects, but 
BBC news is relayed at 11:30 a.m. (on 
both frequencies) and at 1 p.m. (on 
4.915 only). (URDXC) 

Greece -According to Cairo Calling, 
French news and commentaries have 
been inaugurated by Radio Athens, 
7.295 (41.15 m.) at 3:30 p.m. daily; no 
further schedules were given in the 
Egyptian journal. A letter received 
by an Eastern DX -er from Cable & 
Wireless, Ltd., Office of Manager in 
Greece, Leoforos Vassilisis Sofias 2, 
P.O. Box 8, Athens, states: 

"We are now broadcasting trans- 
missions for the Ministry of Press & 
Information every 'evening' from 3- 
3:30 p.m. EST on 7.295, and we under- 
stand that this program will be shortly 
extended to 3-4 :30 p.m. When the pro- 
gram time is extended, there will be 
transmissions in English, but at the 
moment the announcements are all in 
Greek. The program is preceded by 
sheep bells and a flute, repeated at 
short intervals. The station is an- 
nounced as 'Stathmos Athinon.' We 
are using the same transmitters as in 
1941, but unfortunately, our masts 
have been destroyed, and we are using 
temporary aerials, which will probably 
give a reduced field of strength. The 
transmitters are Marconi SWB -10's, 
using two CA -9 water -cooled valves in 
the final stage and giving 7 kw. in the 
aerial on telephony." SVR, 13.670, 
Athens, has been heard on Sunday, 11- 
11 :30 a.m., with reports by BBC cor- 
respondents. 

Holland -Australians report PCJ, 
Hilversum, is using 6.025 (announced) 
afternoons until 3 p.m., sometimes to 
4 p.m., in parallel with frequencies of 
9.590 (PCJ) and 11.735 (PHI). PCJ 
announced added programs recently, 
which also apply to PHI and PGD 
(6.025) relays: To North and South 
America, 10 -11:30 p.m. on Wednesdays 
and Sundays only; Frequencies, 9.590, 
11.735, 6.025; PGD on 6.025 is reported 
best heard due to interference on the 
other two. To Australia and the Pa- 
cific, 3 -4:30 a.m. on Tuesday only; fre- 
quencies, 15.220, 17.776, 6.025. To the 
Near and Middle East, 10:30 a.m. -12 
noon, Wednesday and Sunday only; 
frequencies, 15.220, 11.735, 6.025. To 
Africa and the Mediterranean Area, 
4 -5:30 p.m., Wednesday and Sunday 
only; frequencies, 9.590, 11.735, 6.025. 
The 9,590, 11.735, and 6.025 frequencies 
are also heard nightly at 5:45 -6:15 p.m. 
with special dispatches for the BBC. 

Hongkong -Australians verify that 
the best time to listen for ZBW, 9.570, 
Hongkong, is at 6 :30 a.m. when KWID 
is off the air for 15 minutes for a beam 
change. ZBW takes the BBC news at 
8 a.m. 

India -VWW3, 17.482, Kirkee (Bom- 
bay), has been heard 3 -5 p.m. testing 
point -to -point with a New York sta- 
tion; reception fair. 

WANTED! 
Articles by 

Radio Amateurs 
2000 to 2500 words 

Covering any material cf genu- 
ine interest to radio amateurs, 
such as: 

Transmitters 
Receivers 
Antennas 
Test Equipment 

Articles should be typewritten (double 
spaced) and accompanied by suitable 
diagrams, photos, and parts lists. Lib- 
eral payment will be made upon ac- 
ceptance. 

Address oil communicafions to 

Box 419 

RADIO NEWS 
185 North Wabash Avenue 

Chicago 1, Illinois 

IMMEDIATE DELIVERY! 

Automatic Pia yers 
J 

Record changer with Crescent Model 
No. 100, completely assembled with am- 
plifier, ready to play. Cabinet of brown 
leatherette with 3/g' seasoned pine, rub- 
ber bumpers on base. Cabinet dimensions: 
16' long, 12 3/4' wide, 61/2' high; height with 
changer 12'. AC amplifier with heavy 
duty power transformer complete with 
tubes 6V6, 6C5, and 6X5, tone and vol- 
ume controls, cord and plug. separate 
AC line switch, 6' speaker. 
Well constructed, excellent 50 
tone quality. 

20% deposit required 
on all orders 

Dept. A 

UNION RADIO CORPORATION 
328 S. Pauline Chicago 12, III. 

RADIO NEWS 
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Italy -Radio Milan is heard in Eng- 
land at 2:30 a.m. and afternoons, a 
correspondent reports; frequency is 
9.635. In British Columbia, Radio Mi- 
lan is being heard with music to 1 a.m., 
then has news in Italian to closedown 
at1:15 a m.; announces, Radio Italiana. 

Japan -Australians report a new 
AFRN station in Japan as WVTO in 
the Kyushu network. Frequency is 
about 3.280 (91.50 m.); heard after 
5 :30 a.m. Time is announced as half 
an hour behind South Australian time 
which is 141,2 hours ahead of American 
EST. Kyushu is the southernmost is- 
land of Japan proper. They report an- 
other AFRN station on 3.070 relaying 
WVTR, 590 kc., Tokyo (6.015 on short- 
wave), with strong signals in Austra- 
lia around 5 a.m. to the 9 a.m. sign -off; 
no call -sign other than "Armed Forces 
Radio Network" has been heard. A 
further Tokyo outlet of AFRN is re- 
ported from Australia as operating on 
17.840 (probably is JAG) around 4:30- 
5:30 p.m. A Tokyo area station, an- 
nouncing as WVDR, 5.995, AFRS, is 
being heard in British Columbia, with 
dance music and sports results of the 
Tokyo area, after 2 a.m. 

Java -Also from Australia comes a 
report that a station is heard in Dutch, 
Indonesian, and English between 6:30- 
9:30 a.m. on 3.015 (99.50 m.), announc- 
ing as "The Official Dutch Station in 
Bandoeng." Frequency was announced; 
the English period was heard at 9 a.m. 
Rex Gillett airmails that Radio Free 
Indonesia opened in May on PLP's old 

Transmitting equipment of the Radio Clube de Mozambique, Lourenco Marques, Mozam- 

bique. Two additional transmitters, a 7 kw. and a 5 kw., are now on order from RCA. 

frequency of 11.000; programs are 
beamed to Australia in English from 
opening at 4:30 a.m.; at 5 a.m., Indo- 
nesian is used to the 5 :30 a.m. sign -off. 
From the same country, stations have 
been heard from about 6:30 a.m. to 
8:30 a.m. on (approximate) frequen- 
cies of 9.415, 9.870, and 9.882; location 
of these stations has not been defi- 
nitely determined. Bill Cooper, Brit- 
ish Columbia, reports the 9.415 station, 
location unknown, announces as The 
Indonesian Broadcasting Service, with 
"second English" transmission at 7 
a.m.; the English news at 7:30 a.m. is 
read by a man and a woman, alter- 

nately; The Voice of Free Indonesia 
opens at 4 a.m.; closedown is at 7:38 
to 7:55'a.m.; this is probably the for- 
mer PLV of Bandoeng. The Voice of 
Free Indonesia is also reported heard 
around 6:30 -8:30 p.m. on a measured 
frequency of 19.350. (Bandoeng is con- 
trolled by British -Dutch now, so Free 
Indonesians must have moved the 
Bandoeng transmitters; some are an- 
nounced as being at Djokjakarta.) 

Korea -A new Korean station was 
heard some weeks ago on 6.590, seemed 
to be controlled by the Russians, but 
has not been reported lately. 

Luxembourg -Luxembourg II, 6.090, 

Our Latest Specials for Servicemen, Amateurs and Experimenters! 
RECORD CHANGER - Nationally advertised brand. The only 
changer un the market, in its price range that plays twelve 
ten or twelve inch records intermixed! Operates from 110V. 
00 cy. , has crystal 1 ickup, and may be attached tu any radio 

amplifier. Sturdily constructed. r nth chrome und plastic or v 

trim. Mounted on au.... blue lee.....). case. $24.95 
U. 

. .. ... 
ARMY 'push-button tuning it -for Setl tiutt and other 

transmitters. all This 
the 60 

has ten 
unit-for 

nattons. ehier 
automatically rese the BO MMF. 

one 
high -voltage te tuning 

vari- 
able 

i- 
any preset position; sin 

addition, 
one the ten 

one 
S1en 

air trimmers, and in Icon, closes eus of ten ysST 
witches, one side of 

thing 
as Originally used fut crystal 

switching. Just the tin 
the 

for ginal 
carton, 

exciters and 
of 

the 
rigl Shipped in the origlrml carton, for a ír$4.75 

of tAe Rgigm cost -only $4ad- 
REtAY to 

operate 
}In 

circuits 
SPST. 

drawing 
ohm char May be ad- 

justed to O ot fn circuits drawing lea a than 1 MA. De- 
signed for photo-cell circuits. 

your 
selectronic control circuits, etc. 

12-24V. Y40r ohm rester Guardian SPST relay 

either 
Has ohm centellits-d 25. for operation 

In either of two independent 
extremely 

Guardian 
$1.00 

3- 
make, 1- break. 12 -29 V. DC, extremely compact, only $1.75 
AUTO 

or NT fNAS .. 
type. 

l .. f . $3.7e 
AUTO p Admi ANTENNAS-Standard compte Lwit All of 

Side Cowl 
td Admiralty brasa, complete with shielded locker 

Side Cow- tyre, 8,le 
any 

pan 14 -g for io 
rocket 

. -Rocker 
bodies, 72"- 72"-$2.75; 

any ogle yp r ken and torpedo 
bodies, 72"- $2,der Penser & Cowl either 

from to 
allgato. Uod -hood lems- mounts side -72l- 

$r alligator 
HOME 

ANT. holes to drill o body 
mast; 

counts on 
$2.50. HOME ANTHNNle. 

etc. 
2 ft. st them hing mounts 

thimneyy vent plwnel gable, e Jset lise thing for amateur 

in.lightning as well as 
heavy insulators. 

sets. Complete with levai 
lightning arrestor. heavy intul 

any 
etc., for only $3n 

few type long: mounts on any Inflow sill to 
cep 

Only 
May be -focused" to any posltlon for best p- 

UBUL ONy 52 .7S 
TUBULAR CONDENSER SPECIALS 

one 
Guaranteed o year! 

are in lots of ten, either One -30 assorted. 
1SMf. -S3e 25 Mf. 35V.-23c; 2-230 M0 f, V.- 

32-20 Mf. ,S35V. -23: 20 Mf. 145. -293; 10 Mf, 430V.- 
27e; 

Mf. 
V: 23c; 8 -8 Mf. 475V.-65e; ß Mf. 430V.- 

8 2.1 V. -203. PAPER CO; 
.02 

600 W.V., 
Mf- 

9e; 
.00 -233; .1 Mf-10c; Mf -IOC: 02 Melt, .01 .25 
.006 Mf-8e. Mica Condensers-1000V. test, 600 W.V. W.v. 

-all standard cFORMERS -13. 
POWER sORM TRANSFORMERS-110V. 

either 
Cy. All types have cen- 

ter-tapped 
when 

Hr winding. Specify either 8.3 or 2.3 volt fila- 
ment when ender /ng. 
For 55 tube sets: ß.. V., MA. 5V. fil. and either 

2.5 or 6.e5, .. .. .. . 40 
For 5-6 tube sets: 630V.. 43 MA, 5V.ß1. and either 

2.5 or 8le ...... ... .nor 1,53 
For 

2.5 
tube sets; ß73V, al A, SV..... and 

2.7 or 6.3V. : . ...... .... ...... .. .. .... .i 
either 

1.70 
For 3v8 tube 

two 
sets: 7005., 70 MA. 3V. fil. and either 

6.3V. or two 

grAid 
H-" 

. 

2 fls 

t t 

2.05 
FILTER CHOKESCad mium plated, strap mounting. 200, 
300, 400. or ohms-49e. 30H. 250MA. 35 ohms DC 

e for S. Navy. Fully shielded in black crackle 
case - TRANSFORMERS: sin gle plate to airase 

'SinglPe Ppl 
aitn Ha y forr ay la 

sets-59e. Universal output, tapp ed for various impedances- 
79c. Single double-button m transformers.. .119e 

ROPHONES: Bullet Crystal ke- Dynamic 
Mike-57.45. Shure. Model . s 

but 
carbon mike. 

$2 al ity-c omplete with witch in handle. and plug for d. Signal Corns midget single-button mike-has stretched 
d diaphragm. Excellent for transmitters. ampli- 
fiers, Specially priced at c. STANDS: Crackle- 
finish base. satin-chrome tubing. Two-section type, adjusts 

3' to 6,-55.75. n type-combination floor 
banquet stand-adjusts from 23" to 8 ft $7.20 

Brand -New 150 Watt Signal Corps Transmitter -at a Small Fraction of 

the Original Cost of About $2,000. 

The amateur bands are here! This Is the opportunity to get back on the air with a rig that you'll 

be proud to own. and at a watt-per- dollar price that can't be beat. 

Originally constructed for use in aircraft. this transmitter is designed to meet rigid government spec - 

Ifications for dependability, frequency stability. efficiency, and ease of operation. Type 211 tubes. 

tour of which are used in all, are employed in the final and in the class "B" modulator stage. 

Also featured are the highly stable oscillator stage, and the speech amplifier and driver stage. 

The frequency range is 2110 -500 lïc. and 15(11) to 12.5110 lcc., all by means of seven plug -Iñ tuning 
units, which are furnished with each transmitter. Each of these units has its own oscillator and 
amplifier coils and tuning condensers. along with antenna coupling and tuning circuits. The 12.500 

Kc. unit may easily be converted to 211 meter band operation by removing a few turns from the tank 
coils. Plate modulation Is used; thus full eticlency is realized on phone as well as Csv. 

Detailed 'instructions and diagrams rm' operating this transmitter from 110V., CO cycle are fur - 
nished, although 24 to 28 V.D.C. dynamotor, which delivers 10011 volts at 350 milliamperes is supply 

included. Too profusely illustrated U.S. Army manuals, which contain installation, operational. and 
maintenance data are supplied. 

The dimensions of this transmitter are 221!% s 23 s 9%" : the total shipping weight, complete 

with tubes. dynamotor. seven tuning units. the antenna tuning unit. and too instruction books. all 
In the original packing case. is 2511 lbs. 

While they last, the price of this magnificent equipment Is only $ 175 00. complete as described 
and illustrated. 

Send for out latest catalog. Include 10% deposit with all C.O.D.'s. Minimum order accepted -$3.00. 

BUFFALO RADIO SUPPLY 219 -221 Genesee St., Dept. N8, Buffalo 3, New York 
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RISCO SPECIALS 
Immediate. Delivery 

PHONO AMPLIFIER 

DETROLA 

3- TUBE -AC -DC 
completely $350 
wired 

Phono kit with 3 

tubes and 5" 
speaker $7.95 

RECORD CHANGER.. $17.50 

Astatic 
Curved Arm 
L -70 
Crystal pick -up. 

GTC 50L6 
Output Transformers 
only 

BY -PASS CONDENSER KIT 
15 assorted -all 600V 89c 

INSULATED RESISTOR KIT 
100 assorted -I/ :lI/2:l watt $2.25 
Emerson- 20- 20 -150V Elect. cond. .. 44c 
Osc. Coils center tapped 456 kc. 19c 
25 asst. Mica cond. -color coded 89c 
Phosphor bronze Dial Cable, 25 ft. 25c 
Signal Corps Telegraph keys with cut- 

off switch 75c 
25% Required on C.O.D. Orders 

Send for Free Catalog -R. N. 

RISCO SALES CO. 
WHOLESALE RADIO DISTRIBUTORS 
224 E. 65th ST., NEW YORK 21, N. Y. 

MONEY-SAVING 
SPECIALS 

POWER TRANSFORMERS 
650V 90M 5V 2 amp. 6.3V 3 Amp 

Giveaway Price $2.95 

Output Transformers -20 watt for 
6L6's, etc. 1.89 

VIBRATOR TRANSFORMERS 
6 to 8 Tube Radios 2.89 

MALLORY VIBRATOR -TYPE 538C 
6 prong 2.69 

Electric Lab 7 prong Vibrator 2.69 

A.C. D.C. Chokes 89c 

CRYSTAL PICKUP CARTRIDGES 
Astatic L40 
Astatic L22 
Asiatic L70 
Astatic LI' 
Astatic 133 
Shure P93 
Webster D2 
Webster E4 
Webster N3 
Astatic Pickups 
Shure Pickups 
Webster Pickups 
Astatic LP Pickup permanent needle.. 6.90 

Write for catalog listing hundreds of 
bargains in parts, tubes and equipment. 

$2.60 
2.60 
3.33 
5.23 
3.33 
2.60 
3.20 
2.60 
2.60 
3.30 
3.30 
3.30 

5011110 EQUIP. [0., Dept. 
911 -913 JEFFERSON AVE.,TOLEDO 2,OHI 
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broadcasts to England to 3 p.m. Sun- 
days; wants reports; English address 
is 2 Bishops Court, London. 

Malaya -Rex Gillett, Australia, air- 
mails that Radio Kuala Lumpur on 
6.160 is now announcing, This is Radio 
Malaya Broadcasting from Singapore. 
Has English news at 9 a.m.; close is 
believed to be 10:30 a.m. Latest offi- 
cial schedules of SEAC Calling from 
Singapore, are 11.735 and 6.770, 3:45- 
9:10 a.m.; English periods, 3:45 -4:20 
a.m., 6:30 -7:30 a.m., and 8:30 a.m. to 
sign -off. Address for reports is Pro- 
gram Manager, Broadcasting, Far 
East Publicity Division, S.A.C.S.E.A., 
S.E.A.C., Singapore, Malaya. 

Mozambique - CR7BE, Lourenco 
Marques, is currently on a measured 
frequency of 9.715. 

Nigeria -A station for Lagos is pro- 
jected -but will not materialize for 
some time yet, according to African 
sources. (URDXC) 

Norway -LKJ, 9.540, Oslo, was re- 
cently heard at 11 a.m. on a Thursday, 
"concluding its weekly English pro- 
gram." (Harrison) According to an 
article in a Norwegian journal, the 
Oslo transmitter on 9.540 is located at 
nearby Lamberseter and uses 5 kw. 
power; it is intended to serve Norwe- 
gians abroad and at sea; the 6.200 
transmitter is a 10 -kw. station erected 
by the Germans at another nearby 
town called Kloefta, and is intended 
for communications purposes. It now 
operates as a relay beamed to Fin - 
mark, the extreme northern portion of 
Norway, replacing damaged or de- 
stroyed land -lines which previously 
carried the Norwegian Home Service 
to long -wave broadcasters there. The 
Government of Norway will in the 
near future receive two Westinghouse 
7% -kw. transmitters which will be in- 
stalled near Fredrikstad and which 
are to be used for broadcasts beamed 
abroad. One of these new transmit- 
ters (and possibly both) will later be 
built up into a 50 -kw. transmitter. A 
5 -kw. and a 1 -kw. transmitter at Jeloy 
are also available for broadcasts on 
special occasions. 

Palestine -For the summer, JCKW, 
7.220, Jerusalem, is now signing on at 
10:30 p.m. instead of at 11:30 p.m. It 
appears that this year Palestine is the 
only country in the Near East to adopt 
Summer Time. 

Peru -Radio Central, 9.540 (varies), 
is heard nightly to 12 midnight sign - 
off, without giving call or location; 
may be OAX5C. 

Surinam -A new Paramaribo pro- 
gram and frequency is heard 4 -5:30 
p.m. on 14.950 in English and Dutch 
for troops; signal is just audible in 
the East. 

Sweden -SBP, 11.705, has replaced 
SBC, 6.065, on the Stockholm broad- 
cast to North America, 8 -8:55 p.m. 

Switzerland - Bern has replaced 
HEK3, 7.380, with HEI4, 9.539, in the 
North American beam; HEI4 is heard 
with good strength, and is probably 
the HER or HEK transmitter since 
HEI2, 6.345, is still in parallel. All - 
English broadcasts are now heard 

"Made for Radio" 
Many Vaco Screw Drivers were created r especially for fast, precision 

work on radio parts and re- 
ceivers. 

fir; 11 

' 1¡ 

means something too! 
r.` Remember there are 

SHOCK -PROOF 

BREAK -PROOF 

VACO TYPES 
Yes. Vaco has created 
more than just a variety 
of screw drivers. Vaco 
has built the exact type 
of screw driver to do the 
particular job that can 
be tedious and trouble- 
some when an ordinary 
driver is used. No wonder 
mechanics who do pre - 
cision work say Vacos are 
"tops- among all drivers. 
Vacos, with gleaming 
Amberyl handles. are 
shock -proof and break - 
proof. Write for catalog. 

`PRODUCTS CO., 

317 E. Ontario St. Chicago, Ill. 
CANADA: 560 King St.. W. Toronto. 

R 
TECHNICIANS... 

EXPERIMENTERS 
H A M S . . 

Save Money . 

ON THESE RED -HOT ITEMS! 

AMPHENOL'S Au, U.H.F. 
LOW -LOSS, TWIN LEAD TRANSMISSION LINE 

'w Efficient - Durable, 
TRANSMttttoN 

LINI Weather-Resistant, 
Easy to Install 

NET PRICE PER 100 FEET 
75ohm42.01; 150ohm,2.43f 300ohms2.91 

5 BPI CATHODE RAY TUBE 
REG. PRICE $20.50 i) While limited 
quantity lasts, 
a real buy $O95 
at only... O 

N ET 

5BPI 
socket $.66 net 

4 mfd. 1000 v.d.c.oil -filled capacitor,net $1.10 
4 mfd. 600 v.d.c.oil -filled capacitor, nec .85 

Send check or money order for prepaid shipment; 
C. O. D. order F.O. B. Los Angeles. More bargains 
in our big monthly special circular. Write for one 
today. Dept. RNs 

RADIO t uinment 
DISTRIBUTORS 

709 S. -Main St., Los Angeles 14, California 
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Sun. -Tues. -Thur., while on Mon. -Wed.- 
Fri., English is heard at 8:30 -9:15 p.m. 
only, with Swiss languages being used 
the remainder of the period; this eve- 
ning North American beam is sched- 
uled, 8:30 -10 p.m., except Saturday. 
HED4, used on the 2:20-2:50 p.m. beam 
to North America, is now being heard 
on its announced 10.405, but may move 
to a higher frequency soon. HEI5, 
11.715, has replaced HEF4, 9.185, in 
the transmission to Latin America at 
6:30 -8 p.m. and to South Africa at 
3:50 -4:25 p.m. (this is badly QRM'd by 
Dakar). The program for Australia 
is now back on its old time of 12 mid- 
night -1:30 a.m. Tuesday and Saturday 
mornings, and is heard on HERS, 
11.865, and HBZ3, 14.462. 

Turkey- Ankara's fortnightly Tues- 
day program (in English) at 5:55 -6:15 
p.m. from TAP, 9.465, which was for- 
merly for station WLW, Cincinnati, is 
now being announced as "especially 
for listeners in the United States." For 
August, dates should be the 13th and 
27th. 

Union of South Africa- Pieterma- 
ritzburg has shifted from 4.880 to 
4.855. Johannesburg III, 3.450, now 
comes on at 10:45 a.m., has English 
news at 3:45 p.m. 

U.S.S.R. - Moscow's Espana Inde- 
pendiente, 11.675, is heard in England 
between 9 -9:50 a.m. using Spanish. 
Slogan is "Viva la Republica!" Lenin- 
grad on 7.430 is heard in Polish at 3:30 
p.m., and the Moscow transmitter on 
6.130 is heard in Czech at that hour. 
A Moscow station on 7.330 is heard in 
Yugoslav at 12:15 p.m. Petropavlovsk, 
10.915, Kamchatka, is heard Sundays 
only, comes on at 1:50 a.m. with Red 
Airforce Song; all Russian to close at 
2:15 a.m. Moscow is heard 7:20 -8:15 
a.m. to North America on 17.815, in- 
stead of its announced 17.810, and is 
buried under Canada's CKNC, 17.820. 

United States -Among the more in- 
teresting changes are the new 13 -me- 
ter beams; on 21.612, KCBA, Denalo, 
is scheduled, 4 -5:15 p.m.; also look for 
KNBA, Dixon, on 21.610, may be heard 
later this summer, 4 -10 p.m. 

Uruguay- CZA13, 6.155, Radio Carve, 
Montevideo, is reported to be on the 
air; details have not been learned as 
yet. 

Vatic. n -HVJ, 15.095, Vatican City, 
is being heard in British Columbia, on 
Tuesdays from 1:03 to 1:35 a.m., in 
Italian; announces Radio Citta del 
Vaticano. 

Yugoslavia- Martin Harrison, Eng- 
land, reports the Yugoslavian stations 
say, "Death to Fascism, Liberty to the 
People" at sign -off; English news can 
be heard between 3:30 -3:45 p.m. from 
Radio Belgrade, 6.150. 

* * * 

Last Minute Tips 
Via airmail, we have just received 

the following letter from KOFA, 
AFRS station, Salzburg, Austria: 

"Our assigned call letters are KOFA. 
The station is one of three making up 
the Blue Danube Network here in Aus- 
tria. ' The other two are KOFA, Linz, 
and WOFA, Vienna. All three operate 

August, 1940 

Just for 
Examining this 

New 1946 Electrical 

TROUBLE 
SHOOTING 

MANUAL 

SEND NO MONEY 
s, Yes, that'sright! You get Coyne's sen- 

sational new book "Starting and Oper- 
ating an Electrical or Radio Shop" 
FREE - HERE'S MY OFFER - 
Mail the coupon below -and I'll 
rush you a copy of 1946 edition of 
Coyne "Electrical and RadioTrou- 
ble Shooting Manual" for 10 days 
free trial -plus FREE copy of 
my "Starting a Shop" book. 
Examine the "Trouble Shoot- 
ing Manual" 10 days, then 
DECIDE. IF NOT 100% 

pleased return the manual and 
owe nothing -if you keep it, pay 

according to terms in coupon below. 
But REMEMBER, whether you keep the 

Coyne "Electrical and Radio Trouble Shooting 
Manual " -or return it -the "Starting and 
Operating an Electrical or Radio Shop" 
book is yours to keep FREE. 

Sensational new 612 - 
page Coyne "Electri- 
cal and Radio Trouble 
Shooting Manual." 500 
shop prints and "how to use them" - 
plus many other practical features 
-all in one giant 8W x 11" hand- 
somely bound volume. New time 
saving, easy -to -follow methods of 
shooting trouble. Includes D. C. and 
A. C. Motors, Armatures, Switch- 
boards, Electronic Controls, Radio 
Receivers, Auto Ignition, Refrigera- 
tion and Air Conditioning, etc. Most amazing 
book of its kind ever published. You get it 
FREE for 10 day trial plus the new book 
"Starting and Operating a Profitable Electri- 
cal or Radio Shop" as our outright gift to you. 
Rush coupon today for this amazing offer. 

r .. FREE with 
TROUBLE SHOOTING MANUAL 
Act now and I'll include 1 full year of personal 
counsel from theCoyne Staff -technical advice 
by mail on any Electrical or Radio problem. A 
real help in your daily work. 
ALSO FREE: 1 year subscription to Coyne 
Technical News -latest facts on Electrical and 
Radio Progress. illustrated and explained. 

OYNE 
ELECTRICAL SCHOOL 

S00 SOUTH PAULINA ST. 
DEPT. C6 -T3 CHICAGO, ILL. 

10 DAYS' FREE TRIAL 
"Starting and Operating a Profitable Electrical 
or Radio Shop" tells you how to start full or 
part time Electrical or Radio Shop on small cap- 
ital. Explains how to finance, choose a location, 
how and what to buy, advertising, salesman- 
ship, business and legal angles, record keeping. 
For a Limited Time this amazing new book is 
given absolutely FREE ... just for examining 
the sensational new 1946 edition of Coyne's 
"Electrical and Radio Trouble Shooting Man- 
ual" 10 days at our expense. ACT NOW - 
mail the 10 days' FREE TRIAL coupon today! 

MAIL COUPON FOR FREE BOOK 
H. C. LEWIS, President, COYNE ELECTRICAL SCHOOL. Dep:, C6 -T3 
seo South Pauline Street, Chicago 12. Illinois 

O.E. --send me your new Coyne Electrical and Radio Trouble Ohooting 
Manual. postpaid along with my FRESh 

OPY orithin t d and - "pent[- 

b- 
g a Profitable Electrical or Ra G ays utter the 
ooks come t'll either return the "Trouble Shouting Manna" to you 

AND OWE NOTHING or send $3.00 and 63.00 a month antii a total 

Electrical u, Radio 
Either way I 

Shop" book as my the 
frog Ißt. In/ and Operating an 

Name 

Address 

Toton Zone _ _ _ State. 

Occupation 

SAYE i0% Send cask price. $9.W- -you sacs over te re. Stotno 15-5.5 
(ree trial sad MoOn BACK Ssetsk'ti'TION Gustasen. 

RADOR System for Automobile 

DASHBOARD CONTROL 

of garage doors and lights uses tar radio as In- 
duction Transmitter. Conversion diagrams $1.00. 
Diagram for garage Induction Relay. $1.00. Send 
$2.00 for both. plus additional diagrams and de- 
scriptions. Parts cheap. No radio license required. 
Patent pending. 

RADOR COMPANY 
8237 Witkop Avenue Niagara Falls, N. Y. 

Specify SAUEREISEN 
ACIDPROOF CEMENTS -COMPOUNDS 

FOR 
Tanks, Sewers, Stacks, Floors 

Technical cements for all purposes. 
Send sketches or samples 

Sapereisen Cements Company Pittsburgh 15, Penna. 

LAST MINUTE SPECIALS! 
Iron Cord Sets. 6 ft. fine quality G.E Each 

wire with plugs $0.42 
Extension Cord Sets. 7 ft.. with 3 -way 

cube tap .41 

Pittsburgh Automatic Electric Iron 6.45 
1 Burner Hot Plate 2.40 
Streamlined Electric Iron. 3.90 
Sessions Mantel Electric Clock tr 1019 8.80 

Per Doz. 
Key Holder Flashlights with Batteries $4.25 

ELECTRIC Coffee Maker Set 
Consists of a beautiful Electric Coffee Maker Each 

Stove, 8 -Cup Glass Coffee Maker. Attach- 
ment for Grilling, also Attachment for 
making Toast 56.05 

(O.P.A. Retail Price $9.98 eachI 
Compact, exceptionally high grain. hum - 

free 3 -tube AC -DC Phono Ampliner 4.50 
5" Jensen Speaker and Output Transformer 3.75 

Write for illustrated literature featuring other mer- 
chandise. 2% discount for payment with order. 
otherwise shipped C.O.D. net. 

SHEFFIELD RADIO & APPLIANCE CO., Inc. 
916 W. Belmont Ave. Dept. B Chime 14, 111. 
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MORE SMASH BUYS at 
National Radio Distributors 

IMMEDIATE 
DELIVERY 

RECORD PLAYER KIT, 
suitable for easy attachment 
to any radio. Consists of 
high polish walnut veneer 
ready -cut cabinet, new heavy 
duty self- starting phono mo- 
tor with turntable, Astatic 
crystal pick -up arm and vol- 
ume control. Instructions for 
easy assembling which takes 
about 5 or 10 minutes. 
Your Net 511.95 each 
Lots of 3 511.50 each 

NEW POST -WAR AC 'DC 5 -TUBE 
SUPERHET RADIO K IT featnl'ing 
built -in loop antenna, automatic 
volume control. Uses 12SA7, 
125K7. 12SQ7, 50L6. and 3525. 
Complete with high polish hand- 
some brown bakeltte cabinet and fuIl Instructions for assembling. 
Less t u b e s. Approximate size 
9 x 6 x 5. 

Lots of 3, 
Your Net $13.75 each 

Kit of 5 watched tubes for above, 
$12.95 each 

4.95 each 
PORTABLE RECORD CHANGER KIT consists of handsome 
brown leatherette covered portable anying case, new 
Maguire ARC -1 "post record changer, completely assent 
bled 3 -tube amplifier. 6" Alnico speaker and output trans- former. Complete with instructions for assembling. Less 
tubes. 
Your Net $42.95 each Kit of 3 matched tubes for above (125Q7, 

SOLS, 35Z5) $ 2.50 each 
PRONG OSCILLATOR KIT -separate microphone and phono inputs, individually controlled. A real broadcasting sta 
Lion in miniature. Complete with 3 tubes. 6SQ7. 6SA7, 
6H6, and all necessary parts for assembling including full instructions. 
Your Net $7.95 each 
25115 RADIO TUBES, direct substitute for 25Z5. List. 
12.35. 
Your Net $1.6 each 
Please include at least 25% with order, balance C.O.D. Write for New Free Catalog NOW! 

National Radio Distributors 

1029A E.163 St., New York 59, N.Y. 

Lightweight Efficient 
All -Metal Beam .. . 

Typical Remaco 4 -10 Installation 
(See Front Cover Photo) 

Standard REMACO Beams are furnished in .14 
spacing. Other spacing & element combinations 
will be Provided to your specifications for a slight 
additional cost. Write for estimate. 

Several new units are being presented which are 
designed for 2m, 6m. & FM bands. Special light- 
weight tower sections, with ball hearing support 
and shaft mounts, are to be available soon for use 
with REMACO or other lightweight antennas. Com- 
bination mounts for "Dual" band provision will 
also soon be ready. 

ANTENNAS NOW AVAILABLE 
REMACO 4.10. (4e1. 10m. .14 spaced). Net. $45.00 
REMACO 4.10A, (4el, 10m. .154 Refl.). Net 50.00 
REMACO 4.6, (4e1, 6m, .1! spaced). Net.. 41.00 
REMACO 4.2, (4el. 2m, .1i spaced). Net. 35.00 REMACO 3FM, (3e1, state apprx. freq.). Net 35.00 

Express I repaid anywhere in Continental U.S.A. (Prices Subject to Change Without Notice.) 
All REMACO Beams are lightweight and 'T Match" to most any feedline. Assembly drawings. Tuning charts. & °T Match' are furnished. 

PHONE: -or- WIRE: 
Bayview 5486 WRITE REDIACO,S. D. 
RESEARCH MANUFACTURING 

CORPORATION 
P.O. Box 460, Dept N8, 

SAN DIEGO 7, CALIFORNIA 
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with 1 kw. on broadcast. The Net- 
work's short -wave transmitter is lo- 
cated here in KOFA, Salzburg, using 
a frequency of 7.220 and power of 750 
watts. Two antennas are used -a ver- 
tical for local, daytime coverage, and 
a long wire two wavelengths long in 
the evenings. We operate from 2 a.m. 
to 7:30 p.m. All present broadcasts 
are in English, because the Network 
was established as a radio service for 
American troops stationed here in 
Austria. Station identification an- 
nouncements are given on the half 
hour in English. 

"We send QSL cards to anyone re- 
questing same; no International Reply 
Coupon is necessary." 

The letter was signed by Andrew J. 
Staiano, station engineer. A sample 
of KOFA's attractive QSL card was 
enclosed. It bears a radio mast com- 
ing up out of a map of Austria, lists 
the KOFA call and frequencies of 7.220 
mcs. and 1,104 kcs., and states KOFA 
is operated by the Armed Forces Ra- 
dio Service at Salzburg, Austria. Ad- 
dress is Armed Forces Radio Station 
KOFA, Salzburg, A.P.O. 541, c/o P.M., 
New York. 

A copy of a new Indian publication, 
Radio Times of India, has just been 
received from D.R.D. Wadia, Bombay. 
It is published "fortnightly," Editor 
is D. D. Lakhanpal and S. R. Tikekar 
is the Associate Editor. In an editorial, 
it is pointed out that "the Radio Times 
of India does not in any way intend to 
displace the Indian Listener. On the 
contrary, we hope to stimulate the de- 
sire to know what is on the air all 
round the clock, and to act as an auxil- 
iary to the Indian Listener, giving 
items of news which are outside their 
scope to deal with." One item of par- 
ticular interest is that the short -wave 
station at Akashvani, Mysore, operat- 
ing on 6.065 (49.46 m.), is scheduled 
daily, 9 :30-10 :30 p.m., 3 :30-4 :30 a.m., 
and 7:30 -11:30 a.m.; relays 968 kcs. 
(310 m.). 

An airmail letter from a Swedish 
correspondent gives schedule of the 
Oslo, Norway, transmitter on 6.200, 
relaying the Norwegian National Pro- 
gram, as 11 a.m. -5 p.m.; fixed items 
are weather forecasts and news at 1 
and 4 p.m., and program preview after 
the 4 p.m. news (all is in Norwegian). 

A new short -wave relay of CB97, 
Radio Prat, at Santiago, Chile, is heard 
on 7.820 nightly, 5:30 -11 p.m.; call let- 
ters were given, but were not clear. 

From William E. Duggan, Jr., C.M/ 
RSGB (FRS104), comes word that 
short -wave enthusiasts are invited by 
Arthur E. Bear European and Colo- 
nial Representative of the Interna- 
tional Short -Wave Club, to communi- 
cate with him at 100, Adams Gardens 
Estate, London S.E. 16, England, for 
details of membership. Members re- 
ceive the club's publications, "On the 
Air" and "Short -Wave News Letter." 
(Will Mr. Duggan please furnish me 
with his address.) 

Henry Eksteen, Pretoria, South 
Africa, sends word that "the latest 
SABC transmitter is one on 11 mega- 

.eale- WHY WAIT FOR 

YOUR RADIO? 

"BUILD YOUR OWN" 
ATOMIC HEATER & RADIO CORP. 

PROUDLY PRESENTS 

The Finest in Radio Kits 

A COMPLETE 6 TUBE SUPERHET. 
COVERS THE BROADCAST BAND FROM 

550 -1700 KC 

This set has been fully engineered and 
designed to make construction simple. 
All parts mounted, cabinet included. 
Tubes required -two I 2SK7, one I 2SA7, 
one 12SQ7, one 35L6 and one 35Z5. 

Your cost $15.80 without tubes. Terms 
10% deposit with order. balance 
C.O.D. 

IMMEDIATE DELIVERY 

ATOMIC HEATER 
& RADIO CORPORATION 

Dept. A 

104 PARK ROW, NEW YORK 7, N. Y. 

Special! - 
Make any record player wireless 

with these brand new 

TWO -TUBE PHONO 
OSCILLATORS 

Operates as far as 100 feet from a radio 
and can be used with Automatic Record 
Changers, Players or Microphone. 
Uses - 1 -12SH7 and 1 -12H6 $875 
Tubes. Complete with tubes.. V Net 

Supplied in kit form with "easy- to -fol- 
low" instructions for assembly Complete 
with all parts, instructions and $ 5 95 
tubes Net 

Send for FREE BULLETIN 

D & D RADIO 
160 Duane Sf., Dept. N, New York 13, N. Y. 

COrtlandt 7 -0371 
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cycles with good reception." No details 
were furnished. 

Bill Milne, New Zealand, flashes 
that Radio Malacca, 17.770, Malaya, is 

being heard after PHI, 17.776, Hol- 
land, signs off around 9:20 -10 a.m. 

There is still nothing definite as to 
whether 9.590 will be cleared by 
WLWO, Cincinnati, for the period that 
PCJ, Holland, wants for its broadcast 
to the Western Hemisphere, daily 
around 8 -10 p.m. and Sunday at 10 

p.m. -12 midnight. 
From Sweden, via airmail, comes 

this schedule of HVJ on 5.970, Vatican 
City; headlines in French, 1:40 p.m.; 
headlines in Italian, 2:20 p.m.; head- 
lines in German, 2:40 p.m.; and head- 
lines in Spanish, 2:50 p.m.; the broad- 
cast period ends at 3:30 p.m. 

Bill Croston, Ohio, has recently been 
hearing the BBC news relay from Ra- 
dio Addis Ababa, 9.620, Ethiopia, at 
11 a.m. He also reports Radio Buda- 
pest, 3.400, Hungary, 3.400, very weak 
at 11:45 p.m.; and Radio Wien (Vi- 
enna), 12.200, in the early evenings. 

In Ontario, CS2WI, 12.405, Parede, 
Portugal, is being heard around 4:30 
p.m. fade -in to 5:30 p.m. sign -off with 
National Anthem, "Heroes Do Mar." 

Late flashes from August Balbi, Los 
Angeles, are: VLC9, 17.84, Melbourne, 
has lately had an experimental trans- 
mission to South America, 4:30 -5:30 
p.m., English news at 4:45 p.m. VLA4, 
11.77, is used to Britain daily, 2 -3:15 
a.m., news at 2:30 a.m., replaces VLC8, 
3 -4 a.m. Radio Australia has replaced 

Transmitting installation of Radiodiffusion Nationale Belge at Leopoldville. 
Belgian Congo. This station kept Belgian nationals informed during the war. 

VLG6. 15.230, with VLG3, 11.710, for 
the West Coast beam, 12 -12:45 a.m.; 
VLC4 (now on 15.320) is in dual. VLR, 
9.54, now signs off at 2 a.m. VLR2, 
6.150, now signs on at 2:30 a.m. CKCN, 
17.820, and CKLX, 15.090, Montreal 
(Sackville), now sign off at 2 p.m. in 
the European beam; CKCN, 17.820, is 
heard 6:30 -9:30 p.m. Sunday only to 
South America, with English news at 
6:30 p.m. OLR5A, 15.230, and OLR5C, 
15.160, Prague, Czechoslovakia, have 
been heard testing irregularly, around 
11 p.m. and 12 midnight. GRE. 15.375, 
London, is now being heard in the Pa- 

cific Service along with others. XORA, 
11.695 (or 11.698), Shanghai, has Eng- 
lish, news now at 5 a.m. XGOY, 7.153 
and 9.640, now sign off at 10:40 a.m.; 
last English newscast is at 10 a.m. 
Radio Saigon, 11.778 and 4.81, now has 
English news at 5 and 9 a.m., sign -off 
is at 9:30 a.m. 

Radio Martinique, 9.705, is being 
heard 5:30 -8:30 p.m. in French. 

Art Cushen, New Zealand, reports 
that in addition to the 11.778 and 4.810 
transmitters, Radio Saigon, French 
Indo- China, also uses 11.850 at 7 a.m. 
HSPP, 6.000, Bangkok, Siam, is being 

CONVCNIEN(E 

PRESA 
DOWN 
HERE 
AND 
LET GO 

FAHNESTOCK SPRING BINDING POST GRIPS THE 
WIRE BY THE ACTION OF A SPRING 

No tools required to make the connection. Grips the wire with just the right 

pressure for good electrical contact. Simply press down, insert the wire and let 

go. Does not injure wire, hence connection can be made or opened as often as 

desired. Available in large variety of types and sizes to fit any radio purpose 

and any requirement as to position, space or method of attachment. You will 

find them in the better sets. 

Positive contact; cannot jar loose. Brass or bronze -nonrusting. 

PRESS 
DOWN 
NERE 
AND 
LET GO 

August, 1916 
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FANNESTOCK ELECTRIC COMPANY, Inc. 
46.44 ELEVENTH STREET 

LONG ISLAND CITY 1, N. Y. 

Please send us at once, Descriptive Literature, Prices and Delivery Schedule on 

FAHNESTOCK CLIPS 
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POTTER'S BARGAINS 
A SPECTACULAR PURCHASE of Highest 
quality, famous makes, oil -filled bath -tub type 
condensers, enables us to offer them at these 
ridiculous prices: 
.05 600V to rQQr $ .99 .1 -.1 -.1 600V 10 $1.99 
.1 600V 10 ( .99 .25 600V 10 1.19 
.1 1000V 10 C 1.99 .5 600V 10 1.59 

2. Mfd. 600V, 49e each, 10 @ $4.29 

0 -1 Milliatt meter, 3" Dejur-Amsco Model 310. 
Has built -in 20,000 ohm precision W.W. re- 
sistor and 20V scale. Resistor can be easily 
removed making a high quality 0 -1 Mil. meter 
for test equipment, experimental and replace- 
ment use. A REAL BUY at 53.98 

Crystal Holders, complete w i t h electrodes. 
Over 10,000 sold from our last adv. in Radio 
News. While supply lasts we again offer 10 
assorted our choice for only 98c. Postage, 2 
lbs. extra. 

Mica Condenser Kit. Capacities from .002 to 
.00005. 400 to 600 Volt. Kit of 50 only $1.95 

Hardware Assortment. Over 1000 pieces of ra- 
dio hardware. Contains nuts, bolts, screws, 
washers, fittings, etc. One of our most popu- 
lar assortments. Shipping weight, 4 lbs. 

Special 89c 

SUPER WIRE ASSORTMENT 
Tons of Gov't surplus wire on hand. So have 
made up the following deal : 

5 lbs. Antenna lead -in wire. Various lengths 
10 -75 ft. long. 

4 lbs. Cables. Each cable contains 4 or 
more wires. Excellent hook -up. 

1 lb. short lengths of tinned hook -up wire. 
Stripped ready to use. 

The last two items were used in building radio 
equipment and every piece usable. We sold 
saine at 69c lb., but don't have time to strip 
the cables. Each deal should figure out over 
1,000 ft. of wire. SPECIAL $2.49 
Your naine and address on a postal card 
brings you our monthly BARGAIN BULLETIN 
crammed with page after page of real BUYS. 
Postage extra. 20% deposit on C.O.D.'s. 

POTTER RADIO CO. 
Dept. R -N 

1312 -1314 McGee St. Kansas City 6, Mo. 

ALSAMS CASES 
DY 

Model P -512 Portable Phonograph 
Ca 

Model RC -250 Portable Automatic Phono- 
gran') Record -Changer Case 

Table 
Model 
Radio 

Cabinets 
Model L -200 
Model L -300 

The NEW Alsanl 
Regency Striped Cases en- 

t.eree the beauty of radios and phono- 
graphs. Write for illustrated literature featuring 
other models. Prices furnished on request. 

ORDER FROM YOUR JOBBER! 
Dept. A. 

ALSAM PRODUCTS COMPANY 
805 MILWAUKEE AVENUE 

CHICAGO 22, ILL. 
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heard in New Zealand through heavy 
CWQRM, 5 -6 a.m. (in English). 

A Siberian station on approximately 
8.860 is being heard daily to 9 :30 a.m. 
sign -off; plays records; Russian is used 
throughout. 

Direct via airmail from Athens, 
Greece, comes this message from S. E. 
Stephanou (SV1GR), president of the 
U.R.A.L.: 

"We have the honor to announce 
that in 1940 we established in Greece 
the Hellenic Radio Amateur League. 
Unfortunately, the war came first and 
the occupation of our country after, 
so we could not be in touch with you 
earlier. Now that the war is over, 
we are glad to inform you that we are 
in action again. We shall be very 
happy to be in touch with Amateur 
Leagues all over the world and accept 
their cooperation. By the way, we re- 
quest all amateurs of the whole world 
t4 send any Greek QSL card for the 
members of our League to the follow- 
ing address : Hellenic Radio Amateur 
League, QSL Bureau, S. E. Stephanou 
(SV1GR), 14 Alkmanos Street, Athens, 
Greece." 

Also via airmail from Bratislava, 
Czechoslovakia, comes this message. 

"It is a great pleasure and satisfac- 
tion to me that, after seven long, sad 
years, I can express to you, as well as 
to all your radio friends, my sincere 
greetings with restored licenses and 
renewed contacts here in Czechoslo- 
vakia. The address of our club, Sek- 
tion of CAV, Brno., Czechoslovakia SW 
Club, Secretary, Otakar Halas, 
OK2RR, Brno., Krizova 44 (at this 
time, Bratislava 9, Postbox 34, Czecho- 
slovakia). Our club organ, Kratke 
Vlny, has 12 issues per year, and there 
is a monthly paper Section Clubs of 
Brno., QTC, ten issues per year." Sec- 
retary Halas is the editor. He con- 
tinues, "We have great interest in 
corresponding with other active SW 
radio clubs in the world; we exchange 
our Czechoslovakian SW periodicals 
(Kratke Vlny, Short Wave, and our 
Club papers, QTC) for other radio pa- 
pers, magazines, and periodicals. Head- 
quarters of the Czechoslovakian Short - 
Wave League, Ceskoslovensti Amateri 
Vysilaci, CAV, Praha II, Vaclayske 
nam. 3/V." CAV stands for Cesko- 
slovensti Amateri Vysilaci, Praha." 
Mr. Halas requests that all corre- 
spondence for Section BRNO be ad- 
dressed to him at Bratislava 9, Post- 
box 34, Czechoslovakia -CSR. 

Readers should be particularly in- 
terested in the following data just re- 
ceived, via airmail, from Suva, Fiji 
Island, which explains the absence of 
VPD2, Suva, from the air: 

"We regret that we have no infor- 
mation as yet regarding future short- 
wave broadcasts from our station, 
VPD2, Suva. As already advised, the 
station was needed for special duties 
while this was a war area, and has not 
yet reverted to its peacetime broad- 
casting role. We shall be glad, how- 
ever, to advise you as soon as we 
recommence our programs and will 
subsequently keep you advised of any 

there is 

NO SUBSTITUTE 
for GOOD communications 
and industrial wire. We are 
shipping you more and 
more of it now . . . 

Cornish 
WIRE COMPANY, INC 

15 Park Row, New York 7, N. Y. 

'',1fach by fnyineetJ or £nyinecti 

E SI[E 

NE Yll RADO'. 
slips in your pocket or nurse 
-Wt. only 3 mm.i Complete 
READY TO PLAY as shown 
with sell -contained Phone for 
personal use. Beautiful black 

axed Crystal Slidell Tuning Mal! 
NO TUBE S. BATTERIES OR 
ELECTRIC PLUG -IN REQUIRED. USUALLY RECEIVES LOCAL BROADCASTS without outside 
aerial wires. 
GUARANTEED TO WORK 

when 
o t rostructiona. Can be used an homes, offices, hotels, cabins. in bed after hours, eta. 

SEND ONLY $1.00 Dÿ postmany $2.99 
order. plus delivery lees on at or send $9.99 for postpaid delivery. 

IDEAL GIFT FOR CHILDREN OR ADULTS ALIKE: 
Get your PA -KETTE LADIO NOW for real enjoyment. Dealers In most cities. 
PA -KETTE ELECTRIC CO.. Dept. RNS. Kearney, Nabr., 

RADIO BOOKS by mail 
FAST SERVICE: 985.0 of all orders filled same 
day as received. We have one of the U.S.A.'s 
most complete stocks of electronic books. If you 
don't know the Price, we'll end C.O.D.. or re - 
alit sufficient and we'll refund excess. 

Send stamp for catalog 

EDITORS AND ENGINEERS 
1302 Kenwood Rd., Santa Barbara, Calif. 

2608 Ross Ave. 

DALLAS 1 TEXAS 

ELECTRICAL TRAINING 
Intensive 8 months' residence course in fundamentals at 
industrial electrical engineering. Including radio. etec.- 
tronics. Prepares for ti- Cuician, engineering aides. AD- 
proved for veteran training. 53rd year. Catalog. 

ELECTRICAL SCHOOL 
7698 Takoma Ave. 

Washington 12, D. C. BLISS 
It:U)1O N IsR'S 
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changes." The letter was signed by 
F. C. Exon, Superintendent, Fiji Ra- 
dio Service, Amalgamated Wireless 
(Australasia) Limited, Box 2516 
G.P.O., Sydney, Australia. (Amal- 
gamated Wireless (Australasia) Lim- 
ited, located at 47 York Street, Syd- 
ney, operates the Wireless Station at 
Suva.) 

* * * 
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RATTLE IN SPEAKER 
ASECTION or leg of the speaker 

spider sometimes develops annoy- 
ing vibrations. 

This condition may be remedied by 
applying a few coats of speaker cement 
as shown. 

In some cases it may be necessary to 
cement a thin piece of leather to the 
spider leg H L. 

August, I9-16 

PREPARE FOR THE 

irai_497,4fra 
in RADIO ELECTRONICS 

Use Cleveland Institute 
home study courses for pro- 

: fessional self -improvement. 

CLEVELAND INSTITUTE OFFERS- 
1. Mathematics for Radio and Communication Engineering. 

2. Advanced Radio and Communication Engineering - 
A college -level Radio Engineering Course. 

3. Master Course in Radio Communication - 
Covers fundamentals of Radio and includes complete 

preparation for FCC Commercial License Examinations. 

4. Specialized Television Engineering - 
Including post -war Television techniques. 

with 
The Remarkable Workbooks of Instructions! Aids, pre- 
pared by the instructing staff of Cleveland Institute. 

Choose the course best suited to your needs -Start with the section you 
are qualified to enter -Use the economical CIRE "Pay -As- You -Go Plan." 

APPROVED FOR VETERAN TRAINING UNDER G -1 BILL OF RIGHTS 

Write for descriptive fo'der. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Contractors fo the Canadian Broadcasting Corporation 

Successors to 
SMITH PRACTICAL RADIO INSTITUTE 

Founded 1934 
NILSON RADIO SCHOOL 

Founded 1939 

RN -8 TERMINAL TOWER, CLEVELAND 13, OHIO 
(Mail this Coupon) 

Cleveland Institute of Radio Electronics, RN -8 Terminal Tower, Cleveland 13, Ohio. 
Gentlemen : Please send information about your home study courses in Radio Electronics. 

I desire training In NAME I hate had experience In broadcasting O servicing 
ADDRESS operatig O mrg. O t'AA Army -Navy 

CITY 
analyst ether I am a 
nigh School Grad. O College O Degree 

ZONE STATE O Check here for Veteran Enrollment Information. 

QUICK TRIG 
Patent Pending 

EASY TO USE 

This NEW IDEA n a slide rule enables you to solve 

QUICKLY, trig., radio, electricity, and carpentry 
problems. Simply set the slides. Right in front of 
you are the answers for All THREE sides and angles 
of a triangle. Gives degrees and tangents of angles. 
No need to figure with paper and pencil. Easy in- 
structions included. 

SINE CIRCLE 
This completes your trig. needs. 
It gives all trig. functions such 
as sine. cos. tangent, secant. 
etc.. for the complete 360 de- 
grees. Both for o n l y $1.50 
postpaid, or we will mail C.O.D. 
nlns postage, 

REED MFG. CO., 124 W. 4th St., Los Angeles 13, Calif. 

APPLIANCE $ 95 
TESTER 10- 

Pat. Pend. 

In this single unit are all the nec- 
essary tests for examining every 
appliance. Checks thermostats un- 
der working conditions. Tells in- 
stant it opens or closes. Controls 
heat on soldering irons - prevents 
overheating. Tests continuity, 
open circuits. automatic irons, vac. 
uum cleaners, motors. coin ma. 
chines. bulbe. fuses. 3 -way 
switches, etc. Great t i m e and 
money saver) Only $10.95 com- 
plete. Shipping wt.. 3 lbs. reo 
C.O.D.'s. WRITE FOR CIRCULAR. 

HANLAN COMPANY 
1419 -R West Jefferson Los Angeles 7. Calif. 

FREE ith each Tester. New, Conpiete, Practical 
Course in electrical appliance repairing. 
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PREPARED ASSORTMENTS 
GUARANTEED FIRST QUALITY 

Cat, 
No. Quantity Description Price 

1001 
1002 

100 
100 

Watt Resistors. All Insulated.5298 
1/2 Watt Resistors, All Insulated. 3.98 

1003 
1004 

100 
50 

1 Watt Resistors, All Insulated 
2 Watt Resistors. All Insulated 

4.45 
3.98 

1005 10 Wire Wound Realators Aast'd 
W 2.98 

1008 
1007 

50 
50 

200 Volt Paper Condensers 
400 Volt Paper Condensers 

2.48 
3.49 

1008 
1009 

50 
50 

800 Volt Paper Condensers 
Mica Condenser. 

4.25 
2.98 

1010 
1011 

20 
10 

Dry Electrolytic Filter Condensers 
Resistance and Line Cords 

6.75 
3.98 

1012 
1013 

100 
100 

Wafer Sockets 
Plastic and Ceramic Sockets 

4.50 
8.50 

1014 10 25 Ft. Rolls Hookup Wire - 
Aaat'd Colors 1.98 

1015 10 50 Ft. Rolls Hookup Wire - 
Asst'd Colors 3.25 

1018 10 100 Ft. Rolls Hookup Wire - 
1017 10 Volume ,tl end Tone Controls -No 

6.75 

1018 50 La>gel Bakelite Knobs Push On 6.50 
1019 
1020 

50 
50 

Large Bakelite Knobs Set Screw. 
Small and Medium Knobs Push On 

7.85 
3.50 

1021 50 Small ew d Medium Knobs Set 3.75 
1022 
1023 

100 
100 

Small Bar Knobs 
Large Bar Knobs 

5.50 
6.75 

1024 
1025 

100 ft. 
50 

Spaghetti and Vinylite 
Paddera and Trimmers 

.98 
1.45 

1026 
1027 

10 
50 

Coils I.F.. R.F. Ant. and Oac 
Pilot Lamps 

3.98 
2.49 

1028 
1029 

20 
20 

Toggle a d Slide Switches 
Wafer and Ceramic Band Switches 

3.95 
3.98 

1030 
1031 

20 
20 

Auto Generator Condensers 
Auto Suppressors 

2.98 
2.98 

1032 25 Electrical Wiring Devices. Plugs. 

1033 50 Electrical WirinHeateg 
2.75 

Caps, Bases. Elements. Fuses, 
etc. 5.00 

ELECTRICAL APPLIANCES AND PARTS 
Double Burner Electric S t o v e 

Streamlined OPA S 7.00 
OPA 17.45 Electric Broiler Deluxe type. 

Brown. Fluorescent Desk Lamp. Brown. 
Blue or Rust........ OPA 11.95 

Fluorescent Kitchen [... OPA 10.80 
Electric Phonograph Stove 

Element 
.OPA 48.50 

Replacement Stove I 
Element 

W... . .... 
Replacement Electric Iron Element 550 M.. 
Eenlacement Toaster Element 
Electric Iron Cord Set, vitclitP Plug 
Electric Iron Cord Wit. Switch Plug 
8 ft. Extension with Cube Top 
8 ft. Rubber Replacement Cord 

S 5.95 
12.50 

7.75 
6.75 

39.95 
.55 
.55 
.75 
.45 
.89 
.45 
.21 

SEND FOR TRUTONE COMPLETE RADIO AND 
ELECTRICAL LIST 

Terms: 25c7r deposit required with order, Balance 
C.O.D. Merchandise sent prepaid If frill re- 
mittance accompanies order. 

TRUTONE PRODUCTS CO. 
Dep . N, 303 West 42nd Street, New York (18), N. Y. 

CAPACITORS - 
OIL, PAPER and 
ELECTROLYTIC 

Illinois 
CONDENSER COMPANY 

1616 N. THROOP ST. 
CHICAGO 22, ILL. 

REQUEST FOR ARTICLES 
eeUST a line to compliment you 

upon the new Circuit File De- 
partment, starting in the May RADIO 
NEWS. 

"The circuits will be very helpful in- 
deed, especially in the card size. 

"I would like to see more articles on 
servicing troubles and on electronic re- 
lays as we are up against these prob- 
lems all the time. Reasonably priced 
servicing equipment like the recent 
signal tracer should be very much in 
demand. How about an up -to -date 
condenser bridge ? 

"I feel you have a good magazine 
now, keep it up." 

Robert W. Flory 
Los Angeles, California 

Thank you for your comments. We 
will try to fill your order soon. 

* * * 

CARD SIZES "I HAVE just subscribed to RADIO 

NEWS for three years after see- 
ing the Circuit File. Great idea! 

"I would prefer 4 x 6 instead of 3 x 5 
cards and would like to see component 
values just below the circuit diagrams. 

"Keep up the Turner articles on in- 
struments." 

Arnold J. Kander 
Los Angeles, California 

We would like to be able to bring the 
circuit diagrams to our readers in a 
larger size but our page size would 
only permit 2 diagrams to a page in- 
stead of the present three if we en- 
larged the size of the individual dia- 
grams. 

* * * 

SHOW THE I.F. 
!e OUR new Circuit File in RADIO 

11 NEWS is "tops" and worth the 
price of the magazine alone. I appre- 
ciate your forethought in backing the 
circuits with advertisements. 

"May I make one request ? Please 
show the i.f. frequency. This data is 
very helpful." 

J. E. McCarkle 
San Bernardino, California 

Reader McCarkle will notice that his 
suggestion has been followed. Where 
the i.f. is not given on the manufac- 
turer's diagram we have been adding 
this information for our reader's con- 
venience in aligning receivers. 

* 

A REQUEST AND AN OFFER 

eemaY I thank Mr. Moses for his llll timely and excellent article 
"A Volume Expander Compressor Pre- 
amplifier" which appeared in the June 
issue ? If some one will follow up 
with a good p.a. system it will be 
much more timely than any other in- 
strument because it is state election in 
most of the states and we are having a 
lot of p.a. work. I would like to see 

a good article written on the design, 
operation, and servicing of p.a.'s. 

"I have been reading RADIO NEWS 
for only about three years, to my re- 
gret, but I have enjoyed every issue 
and still have them. 

"Here in 'T -town' we have an or- 
ganization of the radio servicemen. It 
isn't a compulsory organization to 
which the servicemen must belong be- 
fore servicing radios. It is called 
'Tulsa Radio Service Association.' The 
main purpose is to promote fair com- 
petition among the servicemen, which 
is a good idea and a practice which 
benefits the serviceman and the cus- 
tomer. 

"If anyone would like more dope on 
our association write and I'll do my 
best to help." 

Paul Williamson 
32241/2 East 5th Street 
Tulsa, Oklahoma 

Those of you who are planning some 
such organization of servicemen might 
be interested in getting some of the 
pointers which the Tulsa organization 
has available on procedure. Readers 
are asked to write to Mr. Williamson 
direct for this information. 

9 0 9 

NO CLIPPING 
PeiAPPROVE of your RADIO NEWS 
circuit file very much. But as I 

save all my RADIO NEWS intact, I'd pre- 
fer not to cut up the magazine. So 
may I suggest that you do your print- 
ing on pages with the back side blank. 

"I hope this will interest you for 
otherwise your plan will serve no pur- 
pose to me as much as I'd like it to." 

Vincent Cortese 
Neptune, New Jersey 
A 9 9 

Much as we'd like to be able to print 
RADIO NEws in this way, the paper 
shortage forbids our wasting a single 
inch of space on which information 
could be given to our readers. 

A 

THE OPINION POLL 

m. 
AM mailing, under separate 
cover, my subscription to RADIO 

NEWS. I got my June copy last night, 
and found inside it a form requesting 
the opinions of your readers about 
your magazine. 

"I had been meaning to write you 
and to subscribe to the magazine, but 
I am just now getting around to it. 

"While I was overseas, I rarely saw 
a copy of RADIO NEWS, but when I could 
find one, I read it from cover to cover, 
not once, but several times. 

"I hardly know how to state my in- 
terest in radio. I am to start at 
Georgia School of Technology in Jan- 
uary, studying Electrical Engineering. 
I was an Army radio operator for 
about thirty months. I am interested 

RADIO NEWS 
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in ham radio, but have been unable to 
get the equipment together to start up. 

"Personally I think the articles in 
your magazine could hardly be im- 
proved upon. They seem to me to be 
pretty well balanced- something for 
the ham, engineer, student, experi- 
menter and radio repairman in every 
issue. 

"You have a fine magazine -keep up 
the good work." 

Eugene M. Mathis 
Atlanta, Georgia 

Our thanks to Mr. Mathis. 
s * 

OPERATORS' LICENSES 
SCI AM in complete agreement with 

J. Victor Stout's views on the 
F.C.C. requiring the same of everyone 
desiring to operate radio equipment. 
He favors a radio examination every 
time a license is renewed." 

Clarence I. Enterline 
Reading, Pa. 
* * 4 

ON THE CIRCUIT FILE '7OU want comments on your 
new department, 'Circuit File,' 

so here are some. 
"First, I think the idea is good, and 

I'll use it to good advantage. How- 
ever, if you intend to furnish these 
reprints of manufacturers schematics 
in 3 x 5 size, make all of them that 
size, not 2% x 5 or 3 x 4 or some other 
size as you have done in the May issue. 
The parts list may interest some, but I 
prefer the values shown on the schem- 
atic. Is it too much trouble for your 
editor to add these values to the 
print? Out of the 15 you published, 
only 4 had no values indicated, so it 
seems that your task would not be too 
great. 

"If you do use the parts list, make 
it complete. As an example, what is 
the volume control value of the Clar- 
ion C100? I couldn't find it. I see 
that you are using the manufacturer's 
prints, but it would be nicer if they 
were all redrawn so as to standardize 
them. Maybe this is asking too much. 
I don't care for the way tube symbols 
are shown in some. 

"Well anyway, I wish you luck." 
James Hallock 
Electronic Servicing Eng. 
Center Moriches, N. Y. 

Thanks to Mr. Hallock for his sug- 
gestions. We, too, had discussed the 
possibility of redrawing all of the 
schematics to conform with regular 
RADIO NEWS style, but concluded that 
there would be too great a possibility 
that errors might be made in making 
such a copy. A purely technical prob- 
lem prevents us from making all of the 
diagrams exactly 3 x 5. Some of the 
diagrams which come from the manu- 
facturer fill a 8 x 11 sheet while others 
are less than 3 inches at the largest 
dimension. This means that some 
drawings must be enlarged and some 
reduced in size in order to be repro- 
duced in the 3 x 5 space and since the 
proportions of the diagrams are not all 
equal they cannot be reproduced iden- 
tical in size. 

August, 1946 

ISSN HAS IT ARRiSpN HAS IT 
HARK ... ''.H : 

k HSS s * * ALL STANDARD LINES 
(3C24/VT204) 

24G FB triode for VHF. 90 Watt RECEIVERS 
rated Class C output. 6.3 Volt, 3 amp filament. 
Small bulb. As one of the world's largest distributors of Com- 

Made by li & K. Gov't. inspected. fully guaran- mumitutions Equipment we are delivering plenty- of 
teed! Regular amateur net price was $9.00. reduced receivers - right nowt All makes - practically all 
to $6.00. Harrison sells them in lots of CI A2 models. 
3 or more for only each if you want your new set in the quickest possible 

(Less than 3, at $1.69 each.) time--send your order to HARRISON! 
The last time we offered these popular tubes. NATIONAL 
orders and reorders canne in so heavy. we had liRO- 5TA -1. New model with noise limiter metal 
to ration them. But this lime, we think we hare tubes, ham bandspread coils. Complete with Pack, 
plenty -.so -order as many as you want- spares speaker, and coils 1.7 to 30 Mc $303.00 
-presents. etc! NC -240 -C 225.00 

BC -406 15 TUBE UHF RECEIVERS 
NC-46. AC-DC Receiver 97.50 

411 Been getting such FB reports from customers' NAMM Suer 
g ,r New Super Pro. SPC -400 J. 1.25 to 40 

about these swell Signal Radar 
our 

that Mc. $310.05 
vv {ust had to gel more for you. 

esix acorn tube RF cereal.. tuned to 205 MC: fora Hll- 129 -X. With speaker 168.00 
IF stages: fhordarson heavy duly power transformer HALLICRAFTERS delivering 350 volts at 145 MA: four choke and oil 

,denser filters: 115 volt fib cycle operation: chassis FJI -AJI CW. Peak performance on 10 and 6 me- 
lÖ V," x 23' . ". in metal case. Slightly used but ter. a swell police job, a beautiful high- fidelity FM 
fully guaranteed. receiver (old and new bands), an excellent piece of 

complete with tubes: 5 -O54. I -1155. 4 -6SK7. Lab equiputent -all In one! Acorn tube 11F section. 
2 

Instructions 
2ono a. 1-5T4. s noise limiter, 15 tubes, 27.E to 143 Mc. Model Lv10u and -524. for easy conversion to s 

hot 10 (also 6 and 2) meter superhet receiver are 36 -A. $+15.00, reduced to only 
included. The parts alone are mth$21.98 S 

S -}l. Skyrider, Jr. 
much more than our low fins Price.. ..$21.98 

S -30. New Sky Buddy 3950 
BC- 406.A. Same, but also has an 11 Watt 0,5 RPM 5 -40. 11146 Sky Champion 
110 Volt motor, 1- OSN7GT. and 1-0g 
finFS (omits 1 -fiN7). Like new. 29.75 SX -28 -A. Sucer Skyrider 223.00 

RECISION RESIST - HSS OIL CONDENSERS ]b bandspread. 
New, 

speaker 
with calibrated 

1860Ó 
ORS. 3 Megohm, 1 watt. G.E. 4 mad sou volt. RME 84. New eight tube receiver. Complete 98.70 
1% accuracy. IRC VOWS. Rectangular se with l-itei.at Ure on any receiver gladly sent upon request. standoff ' dotora. List Price $4.25. HSS in THREE for $3.47 Write today! 
lote of T H R E E at 98c (All prices subject to change without notice.) 
each, pound metal case. sin- ELECTRIC DRILLS INTERCOMMUNICATION 

(lees than 00h) -51.19 
Ìo00 

hole 
oltmount. 

2 Mid. noel ty makes. Compact, Talk -A -Phone 
SYSTEMS 

RCA 946A. Acorn FOUR for $2.34 sturdy. a good lifetime LP -5- Master for up to 
tool. Jacobs chuck. fige remote 

Tubes. New, standard, I', " 2500 RPM free, fions 
boxed stock. Reg. n e t Eathtub type, 2" o 2" o t, Model A M, 

$ h2 e0 RS-3 Remotes (CaS7c25 
Iva 2Mfd. 600 Volt. Y 

price $6.95. HS5..$1.90 FOUR for $2.12 movable deadrage le LP-110. 
multiple 

[en sec 
for extra leverage on Linn multiple master 

LONG WAVE RECEIVERS Model 1U44.....$59.90 gOGEN 
stem $26.50 S 

Navy Model RAH -7. New, in original crates. A Our TOOL DEPT. also 12 -C. F o r up to 12 
real commercial job for marine, aviation, etc., use. has pliers, cutters. soer- station multiple 
15 t0 IMO IC C. Two tuned Ille stages, Band switch- ing irons, s t e e 1 work te system S28.74 
ing, precision dial. AVC noise limiter, Band Dass etc -In clock 

e w drivera, (Many other models in 

filter, tunable audio filter, Db output meter, tile- DUMONT Oscitlograph ment voltmeter. Sis tubes plus three in 115 Volt 60 Dfodel 208 -B. An excel eat 5" scope for Lab. 
cycle eeeulathd power dupply $64.50 Service Bench, or Ilan, Shack! $235.00 Complete with tubes and instruction manual.. 

Steel chest it z i1" k 1s' containing 50 pounds Our TEST FAl1s.71 .NT DEPT. can furnish Drac- 
of spare parts -transformers, chokes, condensers. virally all makes and models of Instruments. with 
sockets. coil.,, switches, etc. Alt new. ieith spec(- many In stock for immediate shipment. 

Send in your orders NOW for best delivery! licattons! :ví$.00. 

DYNAMOTORS ** We are 

112 
FACTORY AUTHORIZED 

.Taxi the thing for that mobile amplifier. %miller. 
etc.! 12 volt input gives 680 volts at 210 ma: 6 DISTRIBUTORS 
volt input delivers 300 volts at 210 ma, or 265 volts for the top quality nranufactutrers and we now have 
at 300 nia. Compact, well- constructed unit for MIII- In stock lots more new, latest improved production tury use. Weighs only 5% lbs. with motmting. Ball liait gear! Visit our stores today, for everything 
bearing for good efficiency! $8.95 you need. We promise you fresh. clean material- 
Brand new, IISS Special quicker -at the lowest current prices -and, above 

* HARRISON SELECT SURPLUS all, 
settico. 

our sincere desire to be of friendly. helpful 

Your assurance of good. usable, guaranteed, stir- MAIL ORDERS?- rertainly! lust list everything 
plus material at sensationally low prices -top value , want [items in this ad. or any ad. magazine or 
always! Come in and browse through our large. en- catalog) and include deposit. 
lively separate Bids Department (Harrison Select 73 de 
Surplus). Bill Harrison, W2AVA . 

.ERS XIARRISON RADIO CORPORATION 

5I -I X ) 10 WEST BROADWAY NEW YORK CITY 7 

BA RCLAY 7 -9854 
JAMAICA BRANCH - 172 -31 Hillside Ave. - REPUBLIC 9 -4102 

TUBES IN STOCK 
At New OPA Wholesale Schedule 

1L4, IR5, 1T4, 1S5, 3A4, 3S4, 3Q4, 267, 2E5, 5Y3, 
5Y4, 5U4, 5Z3, 6AC7, 6AF6. 6B4, 6B8. 6C6, 6D6, 
6F6, 6F8. 6H6, 615, 6K6, 6K7, 6L6. 6N7, 6V6, 6X5, 
6SA7, 6SD7, 6SJ7, 6SL7, 6SN7, 65117, 6SS7, 7A6, 
7C5, 7F7. I2K8, 12H6, 12SG7. 12SK7, 12SN7, 12SR7, 
14B6, 14117. 38, 39, 53. 55. 76, 77, 78, 46. 

R5 & adapter to I LA6 $1.69 
R5 & adapter to IA7 1.39 
2A6 & adapter to 50L6 1.69 
S5 & adapter to IH .98 
T4 & adapter to INS .98 
1_4 & adapter to I A5 .98 

354 & adapter to 305 .98 

HENSHAW RADIO CO. 
3313 Delavan Kansas City 2, Kansas 

BE YOUR OWN BOSS - OPERATE 

YOUR OWN PROFITABLE BUSINESS 

HOME and 
INDUSTRIAL 

SERVICE- REPAIR -INSTALLATION 
ONLY shop training course of its kind. Gives you 

actual shop training on washing machines, heat 
control systems, water heaters, toasters, vacuum 
sweepers, etc., etc. Learn motor rewinding, welding, 
plating, etc. Work on actual machines under 
trained instructors. Low tuition. Old established 
school. Most complete training course of its kind. 
Investigate this opportunity -its money- making pos- 
sibilities and the need for trained men. Write to- 
day for details. No obligation. Veterans ask for 
GI plan. Act nowt 

APPLIANCE TRAINING SCHOOL -Dept. 75 
Division of Commercial Trades Institute 

6312 N. Broadway Chicago 40, III. 
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SENSATIONAL VALUE 
at RADIO ELECTRIC! 

SURPLUS CABINET 

Only 

$T9? 
#I6 gauge steel, 
gray crackle fin- 
ish, scratch proof. 
Adaptable for mas- 
t e r installations 
f o r broadcasting, 
amateur, sound. 
Ideal f o r school, 
hospital, indu s- 
trial and commer- cial institutions. 
SPECS.: Height 
72" -Depth 245$" 
-Width 29,2" 

Send for Free Flyer on Radio Parts 

Mail Orders Shipped in 24 Hours 

Distributors of Washer and Vacuum Cleaner Parts 

RADIO ELECTRIC 
SERVICE CO. OF PENNA., INC. 

N.W. COR. 7th & ARCH STREETS 
PHILA. 6, PA. 

CAMDEN. N. 1.. ALLENTOWN, PA. 

WILMINGTON, DEL., EASTON. PA. 

Our EXPORT Dept. Circles The Globe 

l Days 

Free Examination 

pipacirIcAs. RA- Iro*e.aN 
Including Frequency Modulation -Television, etc. 

Inside RadioInformationforall 
Servicemen- Aircraft Pilots, 
Students. AUDELS RADIO - 
MANS GUIDE contains 
772 Pages, 400 Dlagralas & Photos 
is complete -gives Authentic 
Principles & Practices in Con- 
struction, Operation, Service 
& Repairs. Covers clearly and 
concisely Radio fundamentals -Ohm's Law -Physics of 
sound as related to radio sci- 
ence- Measuring instruments -Power supply-Resistors- 
Inductors - Condensers - 
Transformers and examples - 
Broadcasting stations -Radio 

Telephony-Receivers-Diagrams 
-Construction- Control systems - 
Loud speakers - Antenna systems -Auto Radio -Phonograph Dlekups-PublicAd- 

dress Systems -Aircraft & Marine Radio -Radio 
Compass- Beacons -Automatic Radio Alarms - 
Short Wave -Coil Calculations- Testing- Cathode ray oscillographs- Static Elimination- Trouble 
Pointers -Underwriter's standards -Units and 
tables -Frequency Modulation- REVIEW QUES- 
TIONS & ANNSWERS. Ready Reference Index. 

$COMPLETE PAY ONLY $1 A MO. 
Get this practical information in handy 
form for yourself -Fill in and - - -'MAIL COUPON TODAY- - - - - 

AUDEL, Publishers,49 W. 23rd St., N.Y. 
Mad AUDELS NEW RADIOMANS GUIDE for tree examì- tion. I O.R., 1 will send you 51 in 7 days; then remit I $1 monthly until$4 is paid. Otherwise I will return it. 

I Name 

IAddress 

Occupatior 

1 Reference 

1:11i 

I 
I 
I 

1C. \. 1 

Transrniliear- Iteceiver for 
Hants 

(Continued from page 34) 

mounted a sufficient distance above the 
lower edge to permit ease of oper- 
ation. 

The controls along the lower edge 
of the panel from left to right are, 
microphone jack, volume control, 
phone jack, send -receive switch, 
phone- i.c.w. switch, regeneration con- 
trol, and key jack. The large dial to 
the left of the speaker grille is the tun- 
ing control for the receiver, while the 
dial to the right of the speaker con- 
trols the transmitter tuning. An es- 
cutcheon from an old dial is used to 
improve the appearance of the speaker 
opening. 

The first step in construction is to 
obtain the components and lay out 
the chassis following the drawing. If 
parts of different make and size are 
used, it may be necessary to relocate 
some of the holes. In general, most 
manufacturers adhere to similar di- 
mensions for components of the same 
relative ratings. 

The smaller holes should present no 
particular problem. For the socket 
holes either a socket punch may be 
used, or a series of small holes drilled 
and the hole filed out to the proper 
size. This latter procedure is recom- 
mended for the transformer cutout. 

To enable the unit to stand level 
when removed from the cabinet, and 
remove strain from the front panel, 
small studs are mounted along the 
lower rear lip of the chassis. These 
are made by using 1/2" lengths of small 
tubing slipped over one inch 6 -32 
screws. 

After all the holes have been drilled 
and the burrs removed with a file or 
chisel, the sockets should be mounted. 
The sockets for the 6J5 and the 6V6GT 
should be mounted with the key or 
locating slot toward the panel. The 
next step is the mounting of the vari- 
ous transformers. Any place where a 
wire passes through the chassis should 
have a grommet placed in the hole 
to protect the wire from shorting 
against the sharp edges of the hole. 

It is preferable to use lock washers 
under all nuts to keep the nuts from 
loosening with vibration. 

Following the mounting of the sock- 
ets and transformers, the other parts 
may be mounted. When all parts on 
the chassis have been mounted, the 
tube heaters should be wired. In this 
particular unit one side of the 6.3 
volt winding is grounded while the 
other side is run to No. 7 terminal on 
both the 6J5 and 6V6GT. The center 
tap of this winding is not used and 
should be taped up and folded into a 
corner of the chassis. Terminals No. 
1 and 2 of the 6J5 and 6V6GT are tied 
together and grounded directly to the 
chassis. 

The power cord is brought in 
through a grommet in the rear of the 
chassis and one side connected directly 
to one side of the transformer pri- 

Aeronautical & Electronic 

Bargains for Experimenters 

and Others 
Automatic Voltage Regulator -24 volt 
D.C. Aeroplane generators, Westing - 
house System. $1.29 ea. or three for 
$2.99. 
Ingenious Waste Gate Motor -2 single 
phase stator windings, 200 volts, 5 W., 
25 M.A. geared to a lift arm. Torque 
50$ per inch, timing 23 seconds, $1.50 
ea. 
% H.P., D.C. drive Motor from Air 
Force B -29 Turrets 27 volts, 4,000 rpm, 
Arm. V. 60, AMP 8.3 A, 2.3 F., $5.50 
ea. 
Selsyn Generator and Control Trans 
former- 2 -J1G1, 2 -J1F1, 115-57.5 V, 
57.5 -57.5 V, 400 Cycles, $1.85 each. 
Sampsel Time Control Motors -27 
volts 1/5 H.P., 16 AMPS, 3,800 rpni. 
$4.50 each. 
Delco 27 volts D.C. Motors geared to 
120 rpm $5069625 $4.50 each. 

Send money order or checks, 
shipped postpaid 

LYELL HARDWARE CO. 
P. O. BOX No. 5 ROCHESTER 11, N. Y. 

MARINE 
RADIO 

MANUAL 
by 

M. H. Strichartz 

"One of the best texts that has come to our 
attention in the past few years," says Carl 
Coleman in RADIO NEWS. 

"This manual," says Electrical Engineering, 
"provides a detailed, comprehensive account of 
the ditties of the ship radio officer. The text is 
clear and readable and covers the fundamen- 
tals and advanced duties." 

Included are chapters on: laws; work in 
port and at sea; paper work; distress and 
emergency communications; operating and trou- 
ble- shooting transmitters, receivers, direction 
finders, auto -alarms; radio medical aid; First 
Aid; learning International Morse Code. 
528 Pages Illustrated Indexed $4.00 

At bookstores or direct 

CORNELL MARITIME PRESS 
241 Wes+ 23rd Street 
New York I I, N. Y. 

Specializing in the design and Assembly of 
Physics Demonstration A p pa r a t u s, Electronic 
Equipment and Special Test Equipment. Consult- 
ing Service on Applied Physics and Electronics. 

CARLOCK LABORATORIES 
of 

Applied Physics and Electronics 
106 Tudor St. Pineville, Louisiana 

PEN -OSCIL -LITE 
Extremely cony -nlent test oscillator for all 
die ervicing: alignment Smell as a pen 

ra- 
dio Self powered Range from 700 cycles audio 
to over 000 megacycles u.h.f. s Output from 
zero to 125 V. Used by Signal Corps Write 
for Information. 

GLNLRAL TUT LQUIPMENT CO, 
3e Argyle Banal* O. N. Y. 
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mary, while the other side goes 
through the switch Si, which is mount- 
ed on the volume control, R,. Other 
windings of the power transformer 
are connected as indicated in the dia- 
gram. 

When this unit was first tried, it was 
found that the "B" voltage was in the 
vicinity of 360 volts, more than could 
be safely used with the tubes in the 
transmitter and receiver so resistor 
R. was added to reduce the voltage at 
the junction of R, and Ri to approx- 
imately 300 volts. 

As the switch 82 is a two- section 
type made from Centralab kit parts, 
each section consisting of a four pole 
double throw switch unit. The rear 
wafer of the switch was used for an- 
tenna switching to provide the short- 
est leads possible in this circuit and 
afford isolation from the balance of 
the unit. Connections to a switch of 
this nature are rather confusing to 
the beginner and careful examination 
should be made of the action of the 
switch before attempting wiring. 

Components, such as resistors and 
condensers, are mounted wherever 
convenient with tie lug terminal strips 
used for support wherever necessary. 
No particular problems should be en- 
countered in the wiring of this unit but 
care should be exercised to separate 
the audio circuits from the power cir- 
cuits insofar as possible. 

It is well to reserve the mounting of 
the transmitter and receiver r.f. por- 
tions until the balance of the con- 

struction has been completed. The 
speaker is mounted directly on the 
front panel and it is preferable that 
this panel be added after the balance 
of the unit has been constructed. 

The receiver portion may be built 
as a separate unit as it is necessary 
to have extremely short leads in this 
portion to obtain satisfactory opera- 
tion at these frequencies. The small 
bracket is made of scrap 1/16" brass 
with a hole for mounting the tube 
socket. The tuning condenser for the 
receiver is mounted on a small brass 
stud directly to the chassis. This 
condenser consists of a 6 FILM. midget 
type which has all but one stator and 
2 rotor plates removed. The coil, L,, 
consists of 4 turns of No. 14 enameled 
wire, 1/z" diameter, spaced to a length 
of 1/2" and soldered directly to the tun- 
ing condenser. The grid condenser, 
Cs, is one of the midget tubular ceram- 
ic types. If this is not available, the 
ordinary miniature mica may be used 
instead. The antenna coil, L,, is a 
single turn of No. 14 enameled i/i" in 
diameter mounted on a tie lug in close 
proximity to the grid end of L,. This 
tie lug is supported by one of the 
socket mounting screws of V, and the 
coupling between it and L, may be ad- 
justed by turning the tie lug on its 
mounting screw. 

The choke, RFC,, consists of 15 
turns of No. 22 double cotton covered 
wire 1/4" in diameter and spaced to a 
length of 11/4 ". A condenser, C,;, is 
connected across the heater terminals 

of V, to confine the r.f. to the imme- 
diate detector circuit. 

Construction of the transmitter sec- 
tion should be reserved until the re- 
ceiver portion is completed and work- 
ing in a proper manner. When wir- 
ing of the receiver portion has been 
completed, power should be applied 
and the tubes allowed to heat up. Ad- 
vancing the regeneration control Rs 
should result in a high pitched hiss 
when the control is about 1h scale. 
This is the point at which the detector 
goes into superregeneration. It may be 
necessary to make some adjustments 
in the spacing of RFC, to obtain 
smooth regeneration over the entire 
range of the tuning condenser C. It 
is customary in most superregenera- 
tive receivers to connect the r.f. choke 
to the grid end of the coil. However, 
in this particular model, much 
smoother operation was obtained with 
it connected to the plate end as shown. 

When the operation of the receiver 
is smooth over the entire range of the 
tuning condenser, the f r e q u en c y 
should be checked, preferably by 
means of an absorption wave meter. 
The frequency may be raised by 
spreading the turns of the coil L, or 
lowered by squeezing them together. 
After the correct range has been ob- 
tained an antenna should be connected 
to the antenna posts located along the 
rear edge of the chassis and the re- 
ceiver may then be calibrated by 
listening to stations operating in the 
144 -148 mc. band. If a calibrated sig- 

pi&se,.tiy fIie"SENTINEL"4 Su4a'i'a4i 
A sensationally new medium power transmitter designed 

for compactness, dependability, and simplicity of operation. 
The "SENTINEL" is capable of delivering 75 watts output 

of 100% modulated, undistorted carrier, with a frequency 
range covering from 3.5 to 30 megacycles. 

The R F Portion consists of a 6V6 fundamental harmonic 
oscillator. a 6L6 doubler or fundamental oscillator for fre- 
quencies below 7 megacycles and an 8/14 in class "C" stage. 

A swinging link is used for antenna loading, matching 
anywhere from 10 to 600 ohms, and the output is fed through 
two insulators at the rear of the cabinet. 

The modulator consists of a 6SJ7. 6J5, 6V6, as speech am- 
plifiers, driving a HY31Z in class "B." Any standard high 
impedance mike can be used. Frequency response is plus or 
minus 3DB from 100 to 5000 cycles. 

Power is obtained from three separate supplies. consisting 
of a pair of 816's for the power amplifier, a 5R4GY for the 
oscillator and doubler, and an 83 for the modulator. 

Metering is accomplished by a switch, enabling you to 
read; cathode current of the modulator, doubler grid, P.A. 
grid. and P.A. plate. 

All controls are located on the front panel as well as the 
An external, as well as internal, crystal jack 

mikis and key Jacks. 
quency change and the use of any standard "ECO." provided on the front panel, facilitating rapid fre- 

A switch on the gain control of the modulator is used for changing from CW to PHONE operation. 
A transmit - receive switch simultaneously controls the transmitter, receiver break -in, and antenna change 

over, through a connector located at the rear of the chassis. (Antenna change -over relay coil must be 110 
A.C. and is not included.) 

A tune operate switch is provided for tuning -up. frequency check, and to prevent possible damage to 
the power amplifier. 

The "SUBURBAN SENTINEL" is completely self -contained in a modern crackle cabinet measuring 14" 
high. 15" deep and 22%" wide, weighing 110 pounds. 

The "SUBURBAN SENTINEL" comes complete with all tubes, meter, your choice of one set of plug -in- 
coils, power cable and one crystal within 5 KC of your specified frequency. "All you need is a mike, key 
and antenna and you're on the air!" 

PRICE $274.30 IMMEDIATE DELIVERY 
All SUBURBAN transmitters are unconditionally guaranteed, excepting tubes, for a period of ninety days 

after purchase. 
All transmitters are F.O.B. East Rutherford, New Jersey, and require a 20% deposit in continental U.S.A., 

30% elsewhere. SUBURBAN RADIO COMPANY 
82 Herman Street 

Cable Address °QSUBBACO" 
East Rutherford. N. J. 
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R FI S SPECIALS 
12 volt. 12 amps. DC from 110 volts AC. 
Power supply for Mark 1 -11 -111 operates dy- 
namotor and filament voltage. No need to tear 
set apart. No tubes -long life -uses heavy 
duty selenium rectifier. 
Complete ready to Plug In 

Get our quotations on other DC Supplies 
$32.50 

WIRE RECORDER -G.E. Model 20N -1 
Complete with 66- minute recording wire and 
tubes. Operates from 24 volt DC supply. 
Less power supply, mike and $85.00 cables. Snectal P 
110 v. 60 cycle supply for 27.50 above 

CARBON PILE REGULATORS 
Built by Leland and Bendix for Army Air 
Forces. Regulates up to 1000 watts. Operates 
from 110v 60 cycle. 
Labs and Hams: Uniform voltage to all equip- 

ment at any load. 
Servicemen: Regulates voltage to test bench 

and sets sunder test. 
FARM USE: Line voltage regulator for output of 

gas driven generator. 
FOR RESALE: Regulates line voltage from outlets 

in the average home. $ 1 4.95 A BARGAIN AT 77 

POWER XFORMERS 
2500v at 10ma....5 7.95 
2300v at 2ma.... 5.95 
6200v at 70oma. CT. 39.95 

FILAMENT XFORMERS 
2.5r at 3 amps $1.80 
2.5v at 2 amps 6.3v 

lamp 2.50 

SELENIUM RECTIFIERS 
28v 1 amp $2.75 12v 24 amps $12.50 
12v 12 amps 6.75 24v .5 amp 1.45 

TUBE BARGAINS 
807 $1.39 8001 ...$15.00 5CP1 ....$5.95 
6C4 .75 6AG7 ... 1.25 127A .... 3.50 
SAL5 .60 eAsSI .. 1.60 1N21 .... .69 
V11150 .75 6ÁC7 .. .95 6SL7 .... 1.00 
Klystron 2K29/726C 7.50 813 9.95 

OIL CONDENSERS 
4mfd 600v $0.75 
loud 2000v .95 
4m1d 2000v 3.95 

ELECTROLYTICS 
2400mfd 50v $2.95 
4000mtd 15v 2.25 

lonud 25v .19 

%3 with Order, Balance COD 

RADIO HAM SHACK INC., 
63 Dey Street New York 7, N. Y. 

For Soldering in 
Tight Places . e . 

Smallest Industrial Iron 
Ever Designed 

Only 
Watts -I/ in. Tip 

Only 9 in. long -Wt. only 8 oz. 

This mighty mite is backed by 
DRAKE'S 25 years of soldering 
iron manufacturing experience. 
The high quality and long service 
of DRAKE Soldering Irons have 
made them outstanding favorites 
with all types of radio men every - 
where. The DRAKE No. 400 is an 
outstanding value at 

Only $45° 
list 

Drake Has an Iron 
for Every Purpose. 

Ask Your Radio 
Parts Jobber. 

DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVE . CHICAGO 13: ILL. 
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nal generator is available, an accu- 
rate calibration of the receiver may 
be made. 

The antenna coupling coil, R., should 
be adjusted to give the maximum gain 
consistent with smooth operation and 
selectivity of the receiver. 

Superregenerative receivers de- 
scribed in the past, using no r.f. stage, 
have often been guilty of interference 
from a strongly radiating detector. 
By careful selection of components, 
and adjustment, it is possible to ob- 
tain satisfactory operation with low 
plate voltage on the detector and in 
this manner reduce interference. 

Almost any type of high frequency 
antenna may be used with this unit. 
The particular installation in use con- 
sists of a folded dipole antenna fed by 
the new 300 ohm parallel transmission 
line. 

The possibility of greatly improved 
results by the use of a beam antenna 
on the high frequencies should not be 
overlooked. With the use of this type 
of antenna, it is possible to reduce in- 
terference and increase the effective 
power of the transmitter by several 
times. 

(EDITOR'S NOTE: Since this article 
would not have been complete without 
an explanation of the technical as- 
pects of the circuit design, the staff of 
RADIO NEWS collaborated in making 
this explanation because the author, a 
beginning ham, was obviously not 
technically qualified to make this ex- 
position.) 

(To be continued) 

QTC 
(Continued from. page 49) 

thing going smoothly. D. K. Crosby 
reported going to the hospital for an 
"overhaul" job. Carl Amato back 
from the Army and going strong 
again. What became of Walter 
Glazer ? Olaf Bottelsen and Arthur 
Bie both shipped out of Boston a short 
time ago.... John Milne around again 
after his recent illness. Admiral C. W. 
Nimitz in a recent address vowed that 
as long as the U. S. commerce moves. 
across the seas this nation will have a 
powerful fleet of warships to defend 
its trade and its own shores. 

GERALD GROSS, Vice Director of 
the International Telecommuni- 

cations Union, said recently that real- 
location of radio frequencies between 
broadcasting stations, shipping and 
flying services is essential to permit 
orderly international and national 
communication. Mr. Gross said that 
the present available frequencies are 
oversubscribed and if an international 
conference to redistribute them is not 
convened soon the situation will be- 
come critical. 

AMERICAN cargo and passenger 
ships are slowly coming back to 

prewar operations . . . the various 
shipping companies report that WSA 

ATTENTION 
Radio Servicemen! 

IMMEDIATE DELIVERIES ON 
Vomax V.T.V.M. 
Triplett- Hickok Volt- Ohm- Milliammeter 
Triplett Tube Checkers 
A.T.R. Battery Eliminators 
Turner Microphones 
Rider Manuals 
Write us for hard to get tubes 

The POCKETSCOPE -A pocketsize complete 
cathode ray oscilloscope. Weigh; only 5,4 
Ibs. 

RADIO ELECTRIC 
PRODUCTS, INC» 
677 Michigan Ave., CL.6457, Buffalo 3, N. Y. 

SCOOP!! 
RADIO SERVICEMEN - HAMS.. 
EXPERIMENTERS - MINIATURE 

SENSITIVE - 
HEADPHONES 

Still Available Limited Quantity 
Signal Corps -Type 145.30 and matching 

transformer -net $3.49 
Resistor Kit -50 assorted 1/4 watt 

insulated resistors -RMA 51.19 
Condenser Kit -mica -popular sizes -standard brands 12 for .59 
Speakers -5" PM- Almico V 2.29 
Cathode Ray Tube -3BP1 -Brand 

New 595 
Super -het coil kit -2 I.F. Coils (455 

KC) -1 Oscillator coil and loop 
to match Complete 2.29 

Electronic Supply Corp. 
40 -14 Greenpoint Ave., Long Island City 4, N. Y. 

Dept. B 

STillwell 4 -0231 

BARGAINS 
671/4 Volt B Battery (Everready 467) 
Army Surplus. Service Date 
July, 1947 7C 
10" Aluminum Base Recording 
Blanks (good seconds) I $C 
TUBES GALORE. Send want list 

with order. 
Send us your name and address 

for latest bulletin 

MAC'S RADIO SUPPLY 
8320 -22 Long Beach Blvd. 

South Gate, Calif. 
Phone KI. 4111 

DETROLA AUTOMATIC RECORD 

CHANGERS 

Plays 10 -12" or 12 -10" Records. Crystal 
Pickup. Fool proof -No Gears. Overall size 
-I0s /4 "x12 %a ". Dealers Net Price, $18.27. 
WOOD BASE -Leatherette covered. Cut to 
fit changer- $2.45. 

YORK RADIO DISTRIBUTING CO. 
801.05 N. Broadway DECATUR 47, ILL. 
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is releasing some vessels ... the U. S. 
Lines "Washington" will shortly be 
ready to be placed once again in the 
trans -Atlantic passenger service after 
reconditioning for this service. Grace 
Line reports new construction of C -2 
type vessels to be placed in the Gulf - 
South American run (West Coast) .73. 

Flea Power Transmitter 
(Continued from page 35) 

ton current and the available voltage 
from the secondary of the microphone 
transformer. This, in turn, limits the 
input power to the r.f. stage if a rea- 
sonable percentage of modulation is 
to be obtained. Increasing the plate 
supply without increasing the modula- 
tion produces a stronger carrier, but 
at the receiving end all that is notice- 
able is that the noise -to- signal ratio 
has increased sharply. It is possible 
to secure the direct current for the 
microphone from the plate supply, 
through a dropping resistor. In this 
case higher button current may be 
used, with a similar increase in the 
r.f. input power. 

A standard 200 ohm to grid trans- 
former (Thermador I43) was used for 
the modulation transformer (Ti). The 
better the turns ratio, the more volt- 
age available for modulation. Al- 
though the high impedance secondary 
is not normally correct for this serv- 
ice, it is necessary to secure a higher 
level of modulation. 

Any carbon button microphone may 
be used. The Air Corps hand type, 
which is handy and good for 75 milli- 
amperes, is a good choice. These are 
available as surplus war material. A 
second type, made for rough handling 
and high button current may be pur- 
chased from Graybar, Western Elec- 
tric distributors. This second type, 
the F1, as used today in all telephones 
(carbon button with diaphragm only) 
is capable of handling up to 900 milli- 
amperes! 

The crystal oscillator itself posed 
some interesting problems. Upon in- 
specting the diagram, two questions 
will probably arise in the mind of the 
reader. Why such a high value of grid 
leak resistance, and what about that 
condenser connected from plate to 
control grid ? When the oscillator was 
first constructed it did not oscillate. 
After determining that the tank con- 
stants were proper for the crystal fre- 
quency, that the tube and crystal were 
in good condition, and the wiring cor- 
rect it was decided to analyze the cir- 
cuit. Upon investigation it was deter- 
mined that the interelectrode tube 
capacities were so low that insuffi- 
cient energy was being fed from the 
plate circuit hack into the control grid 
to maintain oscillation. By trial and 
error 2 to 5 /LAM. was selected as be- 
ing the proper r.f. bypass between the 
control grid and plate (CO. Exceed- 
ing this allowable range caused either 
insufficient feedback or excessive de- 
tuning of the tank circuit, resulting 
in failure of the circuit to oscillate. 
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As the grid current flow, due to r.f. 
excitation, was very low it was found 
necessary to go to a high value of grid 
leak resistance in order to develop the 
proper class "C" bias. 

Tuning the transmitter requires the 
use of a 1 milliampere meter. A 5 ma. 
meter should be used where 45 to 90 
volt operation is used. This meter is 
placed in the plate return so as to 
indicate plate current only, not screen 
and plate current. The tank circuit is 
tuned for the minimum plate current 
dip and then the antenna loading is 
adjusted for maximum plate current. 
A whip antenna 60 to 99 inches will 
be found suitable as the radiation ele- 
ment for this transmitter. The an- 
tenna coil and condenser should res- 
onate at the crystal frequency in order 
to voltage feed the antenna system. 
These constants for operation at 3105 
kc. are 50 µµtd. for condensers C. and 
C,. The tank and antenna coil are 
wound on the same % inch form 3/16 
of an inch apart, with No. 32 enamel 
covered wire. The tank coil is wound 
approximately one inch long, while 
the antenna coil is wound only .6 of 
an inch long. The antenna coil should 
be wound at the "hot" or plate end 
of the tank coil. 

With the use of a single flash light 
cell for filament power, and a minia- 
ture 22%-volt hearing aid battery for 
the plate supply the over -all weight 
and bulk of the transmitter is ex- 
tremely small. Including the batteries 
this transmitter weighs just one and 
three -quarter pounds. The batteries 
in this small a case are secured exter- 
nally to the back of the case, one inch 
greater depth allowing the batteries 
to be carried internally. This case is 
2%/4 by 6 by 2144 inches deep. 

Television Receivers 
(Continued from page 44) 

and necessary in controlling the mo- 
tion of the scanning beam of the kine- 
scope. This, then, is the second chan- 
nel into which the signal from the 
second detector is fed. These circuits 
are called synchronizing separation 
and utilization circuits. The sync sep- 
aration circuits usually consist of lim- 
iter or clipper stages. These are tubes 
which are normally biased by either 
fixed bias or self bias means, well be- 
yond cut -off. The polarity and ampli- 
tude of the signal which is applied to 
such a stage is such that only the 
synchonizing portion of the signal suc- 
ceeds in driving the grid up into that 
range where plate current will flow, 
thus the output of such a stage con- 
sists only of synchronizing signal, the 
picture and blanking portions having 
been discarded. 

The signal thus obtained contains 
both horizontal and vertical scanning 
frequency components. These compo- 
nents must be further separated in 
order to control the motion of the 
beam in the kinescope. There are sev- 
eral means of accomplishing this sep- 
aration, and of utilizing the separated 
signals. In order to avoid undue con- 
fusion, one of the more common ar- 
rangements will be considered here. 
In the case of the horizontal utiliza- 
tion circuit, the synchronizing signal 
is passed thru an RC network which 
differentiates the impulses. This is 
simply a resistor and a condenser con- 
nected as shown in Fig. 1A, and whose 
time constant is very small. The im- 
pedance of the condenser at the higher 
frequency harmonics which go to make 

Chicago Boys Club members enrolled for a new activity, a "ham" ra- 
dio class, in which they will learn to operate receiving and transmit- 
ting sets formerly used by the Russian Tank Corps and turned over to 
them as a gilt. Working the instrument are (left to right) Charles 
McDermott, Dick Brady, Chester Rice. George Fillipp and David Cesario. 
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up the larger part of the steep leading 
and trailing edges of the impulses, is 
negligible, but its impedance at the 
lower frequency harmonics and funda- 
mental is so great that these compo- 
nents are, for all practical purposes, 
lost in the process. The resultant 
wave form is as indicated in Fig. 1C. 
It will be noted that the configuration 
of the vertical synchronizing signal is 
such that there are impulses occurring 
during the entire vertical synchroniz- 
ing period, which are in phase with 
the regular horizontal impulses. This 
explains then, the reason for the slots 
during the 60 cycle vertical synchro- 
nizing signal. This differentiated sig- 
nal may then be used to "trigger" a 
relaxation type of oscillator. This may 
be, as is usually the case, a blocking 
oscillator or it may be a multivibrator, 
or other similar device. The funda- 
mental or undriven frequency of the 
blocking oscillator should be adjust- 
able over a narrow range and should 
normally be operated at a frequency 
only slightly below the required scan- 
ning frequency in order that it may be 
adequately controlled or "triggered" 
by the incoming signal. Since its 
fundamental frequency is approxi- 
mately the desired scanning fre- 
quency, it is immune to the interme- 
diate double frequency impulses which 
immediately precede and follow the 
vertical synchronizing signal. The 
blocking oscillator or multivibrator 
as used here, is a dual purpose device. 
When there is no synchronizing signal 
present to trigger the oscillator, it 
continues to operate at its natural 
frequency and thus provides a source 
of deflection voltage which keeps the 
kinescope scanning beam in motion. 
Were the beam to remain stationary 
for any appreciable length of time, a 
burned spot would appear on the fluor- 
escent coating of the kinescope. Also, 
the oscillator acts as an amplifier in 
that it provides an output signal of 
sufficient amplitude to adequately 
drive the saw -tooth generating or dis- 
charge tube, although the input syn- 
chronizing signal may be of very low 
amplitude. The saw -tooth voltage is 
then amplified and applied to the de- 
flection yoke of the kinescope in such 
a manner as to cause a saw -tooth cur- 
rent to flow in the coils of the deflect- 
ing unit. 

In order to accurately reproduce 
the original scene, the rate at which 
the scanning beam moves across the 
face of the kinescope must be abso- 
lutely uniform. In other words, the 
linearity of the saw -tooth must be 
good. Considerable attention must be 
given this point in the horizontal out- 
put stage because in most cases an 
appreciable amount of power must be 
delivered by this tube to the yoke. In 
order to develop this required amount 
of power, a fairly large amplitude of 
saw -tooth voltage must be applied to 
the grid of the output stage. As is 
frequently the case, the amplitude of 
this signal may well swing the grid 
of the output stage beyond the limits 
of the straight portion of the char- 
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acteristic curve. Various means have 
been suggested and used for improving 
linearity, one of which consists of an 
unbypassed resistor in the cathode 
circuit of the output stage, which, al- 
though it reduces somewhat the out- 
put voltage of the tube, does tend to 
straighten the tube characteristic; or 
the cathode resistor may be bypassed 
with a small condenser in order to 
peak the high frequency end of the 
pass band of the tube. In other cases, 
various RC networks are used in the 
grid circuit of the output tube or in 
series with the discharge condenser. 
Another serious cause of non -linearity 
of horizontal scanning is that due to 
the collapse of the electromagnetic 
field in the yoke. As this field collapses 
a damped oscillatory effect occurs. 
Obviously, such a condition would 
cause the rate of motion of the beam 
being controlled by the coil to be other 
than linear with respect to time. In 
order to eliminate this effect a damp- 
ing or squelch tube is used. This is a 
rectifier tube which is usually con- 
nected across the secondary or output 
side of the horizontal deflection output 
transformer in such a manner that it 
draws current only on the negative 
swing of voltage which is present as 
the magnetic field collapses. The tube 
type which is used for this purpose 
and the resistance in series with it 
determines the voltage point at which 
it will conduct and thus absorb the 
back -kick from the yoke. In this way, 
the voltage impulse which is required 
in order to pass a saw -tooth current 
through the deflecting coils is retained 
as an impulse, with little or no damped 
oscillation following it, with the re- 
sult that the scanning linearity may 
be maintained more accurately 

Returning now to the output of the 
synchronizing separation tube, another 
branch circuit goes to the vertical syn- 
chronizing utilization circuits. Again, 
there have been several methods pro- 
posed for making use of the vertical 
synchronizing signal, but this discus- 
sion will be limited to one of the more 
common methods. In this circuit, the 
synchronizing signal is passed through 
a series of integrating circuits which 
consist of resistance and capacity as 
shown in Fig. 1B. In this case, it will 
be seen that the shunt capacities will 
bypass the higher frequency compo- 
nents of the synchronizing signal, thus 
the horizontal impulses will be almost, 
if not entirely, lost in the process. The 
vertical impulses, however, last for a 
considerably longer period of time, 
and contain an appreciably greater 
amount of energy. This greater en- 
ergy content charges the condensers 
successively until the end of the last 
section of the vertical signal, when 
they discharge and are thus prepared 
for the vertical signal for the succeed- 
ing field. This process is indicated in 
Fig. 1D. This integrated signal then 
controls a blocking oscillator which 
in turn drives a 60 cycle saw -tooth 
generator or discharge tube. Follow- 
ing this tube are suitable amplifier 
stages and an output stage to feed the 
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deflection yoke. It will be noted in 
Fig. 1D that each of the slots in the 
original synchronizing signal gives 
rise to a corresponding slot in the in- 
tegrated signal, due to the discharge 
of the condenser during the short in- 
terval of time between adjacent sec- 
tions of vertical synchronizing signal. 
These notches may be removed by 
adding more stages of integration. It 
will also be noted that due to the 
more rapid repetition rate of the 
equalizing impulses which immedi- 
ately precede vertical sync, they give 
rise to a small increment of charge 
on the condenser, which adds to the 
much greater charge due to the larger 
sections of vertical sync. As has been 
pointed out previously, the slots in the 
vertical synchronizing signal are nec- 
essary in order to keep the horizontal 
blocking oscillator operating con- 
tinuously at the proper frequency dur- 
ing vertical synchronizing time, since 
the oscillator may not recover suffi- 
ciently rapidly if this is not done. The 
purpose of the equalizing impulses is 
to improve the accuracy of interlace. 
They are sometimes referred to as 
preparatory impulses since they pro- 
vide an essentially uniform set of 
conditions between even and odd fields 
for the start of the vertical synchro- 
nizing signal. Without these impulses, 
it will be seen from Fig. 1E, that in 
one set of vertical fields, call them 
even or odd as you will, the vertical 
impulse will start one full line after 
the last preceding horizontal impulse, 
while the other set of fields would 
start one -half line after the last pre- 
ceding horizontal synchronizing pulse. 
Although the amount of energy ob- 
tained in the horizontal synchronizing 
pulse is very small, it may still be suf- 
ficient to leave some measure of 
charge on the integrating condenser 
after the passage of time represented 
by one -half of a horizontal scanning 
line. Hence, the time at which the 
integrated voltage reaches that point 
at which it will "trigger" the blocking 
oscillator, may be adversely affected, 
such that alternate fields will not be 
accurately spaced with relation to 
each other. 

Linearity in vertical deflection is 
somewhat easier to obtain than in the 
case of horizontal deflection because 
of the lower frequency, and conse- 
quently lower impedance of the de- 
flection coil. No squelch tube is needed 
on the vertical output circuit and the 
provisions for improving linearity 
seldom need be much more than pro- 
visions for adjusting the grid bias on 
the vertical deflection output tube, in 
order to insure that the saw -tooth 
which is applied to its grid does not 
over -swing the straight portion of its 
characteristic. 

Power supplies for television re- 
ceivers in the past have been fairly 
conventional in design. For the most 
part the plate supply has been merely 
a standard rectifier and filter. In the 
case of receivers, such a power supply 
can be adequately filtered to avoid 
the appearance of excessive hum 
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has made it the largest selling Radio Dial Belt in the U.S.A. 

This 
Metal 
Container 
FREE 

FREEJust 
pay for the belts and 

get this metal container 
B25A Servicemans Assrt. 25 Belts 
B50A 
B100A " " 100 " 
Use the Belts the Manufacturers 
use in their original equipment. 

Ask your jobber for 
this handy, durable 
ALL METAL service- 
man's sliding drawer 
cabinet. 

J F D MANUFACTURING CO. 
4111 FT. HAMILTON PARKWAY BROOKLYN 19, N. Y. 
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IMMEDIATE DELIVERY 
OF HIGH QUALITY PRODUCTS 

FROM STOCK 
AUTO AERIALS 

8C3, Ward antenna, 66 ", 3- section $3.21 net 
.36351. ltadiart antenna, 63 ", 3- section $3.21 net 

VIBRATORS 
Radiant vibrators. Exact replacements for any model 
car radio. 
Typo 5300 $2.41 net 
Type 5320P $2.03 net 
Type 5335 $2.41 net 
T)-pe 54U0 $4.06 net 
Type 5426 $2.03 net 

TRANSFORMERS 
8 -27, Balldorson filament. 115 v. to 21¢ v.. 12 a.; 
2% v.. 3 a.. C.T.; 5 v., 3 a., mtg. centers 2%x2" 

$3.36 net 
8 -25, Balldorson filament, 115 v. to 6.3 v., 4 a., 
C.T.; 5 v., 3 a., mtg. centers 2 %x21f," 

$3.01 net 
Also complete line of Balldorson and UTC 

SPECIAL BARGAINS 
VOLTMETER 

Bl, Triplett, range 0 -30 volts, DC $2.75 net 

CORD 
0 ft. rubber AC cord with attachment 

cap $0.21 net 
FELTEX TURNTABLE REFINISHING 

KIT 
Contains: 18" Feltex gun. VI antique brown 
Fellex, Al antique brown Feltex adhesive, 
bristle brush, instruction sheet. A real profit 
maker $3.38 net 

CORNELL -DUBILIER CONDENSERS 
EP9250, can type, lug mount, 2551FD, 450 

volts $1.64 net 
B11845, tubular. 831F1). 450 volts $0.51 net 
ER1.2215. tubular, dual 205IFD, 150 volts $0.89 net 
EZ1645, tubular. 16511"D, 450 volta $0.75 net 

METAL CHASSIS 
Budd metal chassis in all sises. From 5x1314 2. 
to 13s17x5. Send sour specifications. 

Send 20% deposit with. order. 
Balance C. O. D. 

BARS RADIO 
AND ELECTRONIC PARTS CO. 

956 Main St. Banalo 2, N. Y. 

R..I.a-si Orr 

SURPLUS 
BARGAINS 

%¡,ate AAsawfa 

BIG SAVINGS 
Hundreds of .specials 

for RADIO SERVICEMEN 
CATHODE RAY TUBES 
POWER (e TRANSMITTING TUBES 
HEADPHONES, etc. 
HARD -TO -FIND TEST METERS 

1 

7 LB. EXPERIMENTERS RADIO PARTS ASST. 
A "gold mine" for the experimenter. radio service. 
man, handyman and repairman. Hundreds of valuable radio. radar and electronic parts, screw machine parts, bushings. sun assemblies. etc. More than v 

o 
ney's worth every time. An amazing value. f onev -flack 

guarantee. 
KIM-FULL 7 POUNDS ONLY Sÿ79 

War Surplus Bargain Book 
Page after page of war surplus 
and other bargains for the radio serviceman; also specials for 
home, shop d outdoors. 
IT'S FREE! WRITE TO -DAY 

STARK'S DePt. 
65846 

509 So. STATE STREET 
CHICAGO 5. ILLINOIS 
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components. This is contrary to trans- 
mitting equipment where it is desir- 
able, in order to transmit a signal 
with an absolute minimum of hum 
components, to use well regulated 
power supplies. It is well known that 
any common impedance between two 
circuits provides a convenient path 
for cross -talk between these two cir- 
cuits. Any power supply whose out - 
put voltage does not remain constant 
over its entire working range has, by 
definition, an appreciable internal im- 
pedance. By the addition of suitable 
d.c. amplifier regulating circuits to 
this power supply, which will main- 
tain its voltage absolutely constant 
over the range of current drains de- 
manded by the equipment which it 
supplies, its internal impedance can 
be reduced to such a low value that 
any cross -talk which may occur due to 
the fact that it is common to differ- 
ent circuits having widely different 
signal amplitudes, will be negligible. 
In the case of ordinary home receiv- 
ers. however, such rigorous treatment 
of the power supply problem is not 
mandatory if the power handling ca- 
pabilities of the plate voltage supply 
system are adequate and are well fil- 
tered. 

The high voltage power supply may 
be a conventional transformer, high 
voltage rectifier, and filter. Since the 
current drain from this particular 
supply is extremely low, in the order 
of 500 microamperes, very low ca- 
pacity filter condensers will suffice. 
Due to this low current requirement 
there are, however, other means of 
developing the high voltage required 
by the kinescope than with ordinary 
60 cycle transformers. These include 
simple r.f. oscillators operating at fre- 
quencies of 100 to 500 kc. The volt- 
age developed across the oscillator 
coil at the resonant frequency may be 
very high depending upon the "Q" of 
the oscillator circuit. By means of 
additional windings on the oscillator 
coil form, power for lighting the fila- 
ment of a rectifier tube may be ob- 
tained as well as high voltage to be 
rectified by this tube, filtered, and ap- 
plied to the second anode of the kine- 
scope. Such a power supply is capable 
of delivering only a very small amount 
of power, and any demand for a 
greater . amount of power such as 
would occur: were the load circuit to 
be touched with the finger would 
cause the voltage to drop to a point 
where it would neither harm the per- 
son touching the supply, nor would it 
provide the accelerating potential for 
the kinescope. Another method of 
obtaining high voltage at very low 
power capacity is by amplification of 
the horizontal deflection voltage, 
either by tubes or transformers or a 
combination of both, to the point 
where the peak voltage obtained will 
be sufficient to provide the required 
d.c. potential for the kinescope after 
rectification. Both of these latter 
methods are safe power supplies from 
the standpoint of shock, but both of 
them require a certain amount of 

NEWS! 
THE NEW 

Si. .ßoíí 
OUTDOOR RUGGED 
MICROPHONE 

One of the "Finest Line of Modern Dynamic 
Microphones " -engineered to fit your specific 

applications. This model: Range 40 -9000 Cycles. 
Impedance output adjustable to low, 200, 500 
or high. Black Lacquer, Gunmetal Gray or 
Olive Drab finish. Write for further information. 

Licensed under patents of American Tel. 
E. Tel. Co. and Western Elect. Co., Inc. 

St. Louis Microphone Co. 
2726.28 Brentwood Blvd. St. Louis 17. Missouri 

-PHONO CABINETS 
A plastic ebony cabinet. 1¢" thick, 13 %" 
long, 11 %" wide, 3 %" deep. Makes a 
streamlined mounting for phono playbacks, 
wireless record players. meter cases and 
automatic record changers. (Utah, Emer- 
son, and others). Very sturdy; works as 
easily as [rood. 2- or 3 -tube amplifier 
with 3/" speaker fits perfectly. 
WHILE THEY LAST: Blanks-only $3.69 each 
F.O.B. Springfield. 10% off in lots of 10. Boxes 
can also be ordered with motor and speaker holes 
already cut, and plastic grill front for an addi- 
tional .50. 

VICTORIA ELECTRONICS AND 
SUPPLY CO. 

1039 MEMORIAL AVE. 
WEST SPRINGFIELD. MASS. 

ELECTRONIC VOLT- OHMMETER 

4185 110 VOLTS AC 20 RANGES 
0/5/10/50/100/500'1000/5000 volts 
DC and AC. 0-1,000,000,000 ohms 
In six overlapping ranges. Sensitivity: POSTPAID over MILLION ORMS per VOLT on 5 volt range. 

Complete kit includes ll component parts. tubes. punched and drilled chassis unit beautifully enameled panel. Easily assembled and wired. 
Special lidebark circuit developed during war by scientist nt the California Institute f Technology gives amazing sensitivity and flexibility while eom- pletel. liminating necessity f batteries and omen. slve 

eliminating 
Each instrument is individually cali- brated. Dial scale over nine Inches long! 

In addition to performing the usual olt -ohm rune. Mons. this instrument eaeikg measures these voltages: SUPERMEN OSCILLATOR. AS'C. AFC, TRUE GRID BIAS AT THE. GRID, BIAS CELLS without affecting the circuit. Measures the exact leakage resistance of INSULATION. TUBES. CONDENSERS. IC can be used with a signal generntnr for SIGNAL TRACING. 

STERLING ELECTRONIC COMPANY 
Dent. 

lee N. Sierra Bonita Ave.. 4. Cahforn,a 

RCA Institutes, Inc. 
Offer thorough training courses 

in all technical phases of 
Radio and Television 

WEEKLY RATES DAYS -EVENINGS 
VETERANS: RCA Institutes is approved 

under G. I. Bill of Rights 
For Free Catalog write Dept. RN-48 

RCA INSTITUTES, Inc. 
A Service of Radio Corporation of America 

75 VarIck St., New York 13. N. Y. 

300 ohm Amphenol twin lend, per 100 ft.. $2.90 
76 ohm Amphenol twin lead, per 100 ft.. 2.00 

Navy Power Trans. -900 v. CT iF 300 
ma., 2 -6.3 v., 1 -5 volt 5.95 

12' vertical army antenna with base -3 
section 1.95 

Complete line of 
RCA. TAYLOR, GE and EIMAC tubes 

Also Shure, Turner, and Asiatic microphones 
DOW RADIO 

1759 E. Colorado Pasadena 4, Calif. 

RADIO NEWS 
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R-t OFFERS TEST EQUIPMENT 

for IMMEDIATE delivery 

TRIPLETT 
MODEL 2413 TUBE TESTER 

82806 Net $48.51 

MODEL 625N MULTI TESTER 

20,000 OHMS PER VOLT 
B2800 Net $44.10 

LEATHER CARRYING CASE -Net $5.25 

MODEL 666H 
VOLT- OHM- MILLIAMETER 

B280 I .... .. ..... Net $19.60 

LEATHER CARRYING CASE -Net $4.00 

RCP 
MODEL 668 AC -DC VACUUM TUBE 

VOLTMETER 
B2847 Net $73.01 

VOMAX 
VACUUM TUBE VOLTMETER 

B2860 Net $59.85 

Write for Free 1946 Parts Catalog 

>cÇ 
ae&onic atyz: 

731 West Washington Boulevard 
Dept. N. CHICAGO 6, ILLINOIS 

Another aai 
Achievement! 

This is the 20 -watt member of the Clark 
family of carefully engineered public 
address amplifiers. The PA -20 is gen- 
erously rated to provide plenty of 
faithful volume for all except the very 
largest auditoriums. As in the latest ra- 
dar equipment, small components ore 
terminal strip mounted for instant ac- 
cessibility. 

Inputs: 2 microphones, 1 phono- 
graph. 

Frequency response: 30. 15,000 
Flat within 2 db. 

Distortion: Less than 5% over en- 
tire range. 

Hum: At least 60 db below full 
output 

Output: 20 Watts (24 watts max- 
imum). 

Output Impedance: Tapped for 
4, 8, 16 and 500 ohms. 

The PA -20 represents top quality engi- 
neering and performance at moderate 
cost. Ask your jobber or write direct for 
further information. 

ekti Radio Equipment Corp. 

4313 LINCOLN AVE , CHICAGO 18, ILL. 

August, 19411 

F 

F,FTH vIDEO I.i. 
(A) 

12.75 MC. 10 k+c 

90 

FOURTH AND 
FIFTH VIDEO I. F. 

(B) 
N 

12 75 MC. 10 I.1C 

90 

12.75 MC. 

75% 

THIRD, FOURTH AND 1-".....\\ 
Fin Te VIDEO I. F. 

(C) 

IO MC 

SECOND, THIRD, FOURTH AND 
F If TH VIDEO I. F 

(D) 
15.75 NC. 10 MC. 

50% 

FIRST, SECOND, THIRD, FOURTH AND 
FIFTH VIDEO I. F. 

(E) e.25Nc. 

Fig. 3. Typical i.f. response curves 
for a receiver having five stages of 
i.f. amplification. The lower curve 
shows the effect of the sound rejector. 

shielding in order to avoid cross -talk 
into the picture. 

A slight amount of hum component 
from the power supplies is not objec- 
tionable in most cases. This is due to 
the fact that at the transmitting sta- 
tion the vertical deflection frequency 
is synchronous with the local power 
supply hence any hum components 
from the receiver power supply will 
result in faint stationary bars across 
the picture. Since these light and 
dark bars are stationary they will 
normally not be offensive; however, in 
those areas where the received signal 
originates in a power service area 
other than that which supplies the re- 
ceiver, these hum bars may drift 
slowly up and down across the pic- 
ture, in which case they may be ex- 
tremely objectionable if the amount 
of hum involved is very great. The 
presence of power supply hum in the 
high voltage supply may cause bulg- 
ing of the sides of the picture due to 
the alternate stiffening and softening 
of the beam of electrons as the volt- 
age increases and decreases, and at 
the same time there may be a ten- 
dency for out -of -focus bands to ap- 
pear across the picture, coincident 
with the bulges and valleys in the 
sides. 

In any television work, whether it 
be with studio transmitting equip- 
ment or with receivers, the test pat- 

Order from LAKE! 
You'll Make No Mistake! 

NOW 
AVAILABLE! 

Postwar 
2 Post 

RECORD - 
CHANGER 

With luxurious 
orown leather- 
et te portable 

(c 
_:1 l5" W. I 10" 

ase, 15" L. a 

D. Latest electronic developments snake this 
modern record- changer the finest on the mar- 
ket today I 

List price 549.95 
Dealer's net . 29.97 

DE LUXE RECORD -CHANGER and 
AMPLIFIER CASE 

De luxe changer case with ample room for am- 
plifier. Overall dimensions : 20" L. a 16" W. 
I 10" H. Sturdily built of %" plywood. 
de luxe brass hardware throughout. inside dl- 
mensions : 15114" L. x 1434" W. x 944" H. 
Net 512.96 

Deluxe 

PHONO 

CABINET 

Covered in lux- 
urious, genuine 
brown leather- 
ette. h a s de- 
luxe brass 

hardware throughout, made completely of ply- 
wood with brown plastic handle, has padded 
top and bottom. Motor board 14" x L41/4". 
Overall dimensions 16 "L x 15 "W x en Ac 
8 "H. Your net price 

Portable Phonograph case, of sturdy durable ply- 
wood, in handsome brown leatherette flnish. Inside 
dimensions 16j¢" long, 14" wide. !ilk," high. Has 
blank motor board. As illustrated above. 

slà 95 specially priced at_ 

Also blank table cabinets of walnut veneer in the 
following sizes, with speaker opening on left front 
side: 1u Note: 7 has center speaker grill.) 
ñ I - 8% " L x Ws" H x 4" 0 51.95 *2 - 101/4" L x 6%" H x 5" D $2.75 
#3 -13y" L x 7/a" H x 6' /e" D $3.25 27- 103/4" L x 7" H X 51 /x" D $2.50 
bpeaker Opening In center of front side. 

All types of radio cabinets a n d 
parts are available at Lake's Lower 
prices. A large stock is Listed In 
our catalog. 
SERVICEMEN-RETAILERS 

Join our customer list today. 
Dept. A 

Write for our NEW, 12 page, ;illustrated elaborate catalog I 

Lake Radio Sales Co. 
615 W. Randolph Street 

Chicago 6, III. 
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Tested and Proved 
for Accuracy and Stability 

A stable bridge circuit type vacuum tube 
meter for measuring AC -DC voltages and 
ohms. Actual tests establish its superiority. 
Simple to operate. Hand calibration and hand 
calibrated multiplier resistors assure constant 
accuracy and stability. 

Measures DC volts up to 600 with constant 
input resistance of II megohms. Resistor in 
the DC probe permits readings in signal - 
carrying circuits. Positive or negative ind.ca- 
tions through a reversal switch. Net price, 
$75.00. 

Meter Ranges: DC 0.3; 0-30; 0.150; 0.300, 
0.600. Multiply by 4 with external probe. AC 
0-3; 0 -30; 0 -I50; 0 -300. Ohms 0 -1000; 0 -10M; 
0.100M; 0 -1 Meg; 0 -100 Meg. 

ÉLECTROmc 01flt1UOICTUOliIG CO. 
714 flA(f START, +FARRISBUftG. ,Pfl 

RESISTORS 

10 & 25 WATT 

A kit of 20 vitreous enameled wire 
wound resistors from 1 Ohm to 
25000 Ohms. Also a 2 oz. jar of 
REVOLUTIONARY NEUTRAL 
SOLDER FLUX, "FORMULA B" 

ALL FOR $2.00 

Limited supply -act now. Clip Cou- 

pon and Mail Postage, $.15. 

BLEMAC MFG. COMPANY, 
4322 Lawrence Ave.. 
Chicago 30, In. 

Please send immediately Kits. 
$ Money order enclosed. 

Nane 

Street 

City Zone 

State 

1 411 

tern is probably the most useful, as 
well as the most used tool. In stand- 
ard audio broadcasting practice, tone 
runs provide a means of checking the 
performance of amplifiers; a simple 
1000 cycle tone is used for routine 
gain measurements, and the engineer's 
ear (subject to checking with a CRO) 
detects serious distortion. The use 
of the test pattern provides a quick 
and convenient means of checking all 
of these conditions in a television sys- 
tem, as well as many others. A typical 
test pattern is shown in Fig. 4. 

The large, heavy circle in the test 
pattern of Fig. 4 is so proportioned 
that when the scanning amplitude is 
adjusted so that the inner circle is 
tangent to the top and bottom of the 
picture, and the outer circle is tangent 
to the sides, the required 3 by 4 ratio 
exists. This same procedure of set- 
ting the scanning amplitude, or height 
and width controls, so that the inner 
circle is tangent to the top and bottom 
of the mask, and the outer circle is 
tangent to the sides, should be fol- 
lowed in the case of the receiver, 
otherwise the subject matter in the 
picture may be out of proportion. 

The four tapering wedges which 
converge toward the center target 
provide a measure of the resolving 
power of the system. The two ver- 
tical wedges which are at right angles 
to the horizontal scanning lines, pro - 
vide an indication of the high fre- 
quency response of the video ampli- 
fiers. That point at which the indi- 
vidual lines of the wedge can no 
longer be distinguished from each 
other represents the upper limit of 
horizontal resolution. What this 
resolution is, in terms of lines, may be 
indicated by numbers adjacent to the 
wedge, by concentric circles, or by 
dots placed along the wedge. The 
width and spacing of the lines in the 
wedge, i.e., their physical dimensions 
with respect to the over -all dimen- 
sions of the test pattern, are not 
necessarily uniform in the patterns 
used by all broadcasters, hence, un- 
less the numbers appear on the pat- 
tern itself, an effort should be made 
to determine just what the resolution 
indications of a given pattern are be- 
fore quoting numbers. There are in- 
dications on some test patterns which, 
given certain assumptions, indicate 
the upper limit of the pass band in 
terms of megacycles. A "fuzziness" 
or lack of sharpness of detail in the 
wedges, shows inadequate high fre- 
quency response. A narrow white line 
or transient down the right side of 
each of the black lines indicates ex- 
cessive high frequency response or 
improper phase characteristic, or both. 
A series of short vertical lines extend- 
ing off to the right of a small portion 
of the wedge indicates a peak within 
the useful range of the pass band char- 
acteristic along with attendant phase 
shift. 

The wedges which lie in a horizontal 
position are used to determine vertical 
resolution. Obviously, the vertical 
resolution could never be greater than 

EASY TO LEARN CODE 
It la easy to learn or increase speed 
with an Inatructograph Code Teacher. 
Affords the quickest and most prac- 
tical method vet developed. For be- 
ginnen or advanced students 
Available tapes from beginner's 
alphabet to typical messages on all 
subteMS. Speed range 5 to 40 WPM 
Always ready -no Witt. 
ENDORSED BY THOUSANDS! 

The Instructograph Code Teacher 
literally takes the place of an oper- 
ator- instructor and enables anyone to 
learn and master code without fur- 
thee assistance. Thousands of successful operator. n 

- acquired the code" with the Inatructograph System Write today for convenient rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD CHICAGO40, ILLINOIS 

Pliers for 
Every Need 

ASK YOUR DEALER 

UTICA DROP FORGE & TOOL 
CORPORATION 

UTICA 4, NEW YORK 

BUFFALO'S LEADING 

SUPPLY HOUSE 
In the BUFFALO Area 

see DYMAC INC. for your 
radio and electronic parts and 

equipment 

.40q¡llltf, INC. 

2329 -31 Main Street, Buffalo 14, N. Y. 

RADIO 
RADIO Technician and Radio Communications 
courses. Register now for new classes start- 
ing first MONDAY of each month. Day and 
Evening Classes. 

AMERICAN RADIO INSTITUTE 
sos west 63d St., New York 23. N. Y. 

Approved under GI Bill of Rights. 

- SERVICEMEN- HAMS -- 
TUBES! PARTS! METERS! 

Test Equipment in Stockt 
Kit 23.600V. By Pass Cond. $ 1.93 

Write for Our Latent Bùltétln! 
CHIEF ELECTRONICS 

MID -HUDSON VALLEY'S ONLY DISTRIBUTOR 

104 MAIN ST. POUGHKEEPSIE, N. Y. 

ELECTRONICS SCHOOL 
Immediate Enrollment. Technicians 

Courses in F. M. Radio P. A. 
and Television. 

Approved for Veterans 
For information write 

Hollywood Sound Institute, Inc. 
1040 N. Kenmore Ave., Los Angeles, Calif. 

NEVI'S 
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with new Transformer Type 

SOLDERING GUN 

S 
SECOO\ 

Release trigger and circuit breaks 
automatically. Intermittent heat saves 
power when continuous use is unnec- 
essary. Fast heating, SPEED IRON is 
always ready for use. 

SOLDER IN TIGHT PLACES- AROUND CORNERS 

PERFECTLY BALANCED -EASY TO HANDLE 

STAYS TINNED -NO TIP BURNING 

LOW VOLTAGE, HIGH CURRENT FROM BUILT -IN TRANS- 

FORMER 

IMPACT RESISTANT PLASTIC CASE AND HANDLE -STAYS 
COOL 

WELLER MFG. CO. 
512 NORTHAMPTON ST. EASTON, PA. 

*TRADE MARK REG. U. S. PAT. OFF. 

100 WATTS 

115 VOLTS 

60 CYCLES 

II =EMU. 
I U 
iu im. 

TIME 

NEW TRANSFORMER d 
PRINCIPLE FOR w 

FAST HEAT. 

SEE WHAT 

YOU SOLDER 

Ask for SPEED IRON at 
your RADIO PARTS DISTRIBUTOR 

1 

Fig. 4. Conventional type test pattern. 

the number of lines in the picture 
(525 lines under present standards). 
Actually, it is invariably less since 
some 8% of the lines are blanked out 
during the vertical retrace time. An 
additional loss of vertical resolution 
may occur due to less than perfect in- 
terlace, plus the fact that there is al- 
ways some doubt as to whether the 
position of the scanning lines with re- 
spect to the finer portion of the wedges 
is precisely that which will show the 
highest resolution. This last item, 
however, is not apt to seriously de- 
tract from the general picture quality. 

The shading target in the center of 
the pattern gives an indication of sat- 
uration in the system. The center 
spot is black, the outer circle or the 
background is white, and the inter- 
mediate concentric circles represent 
even steps of grey between black and 
white. If these steps do not appear 
to be of uniformly increasing or de- 
creasing density, there is saturation 
existing somewhere in the system. 

A black or a white smear, usually 
following (to the right) but some- 
times preceding, either a black or 
white object indicates improper mid - 
frequency response. A bas -relief ef- 
fect indicates a lack of low frequency 
response. A second image displayed a 
little to the right of the main image 
indicates a reflection which may be in 
the r.f. path, or it may be due to a 
long unterminated cable. Egg- shaped 
or flattened circles indicate a lack of 
linearity of scanning. It will be seen 
that a wealth of information can be 
obtained from a test pattern picture, 
although a certain amount of experi- 
ence is necessary in order to properly 
evaluate each of the symptoms which 
may appear. 

The proper adjustment of a televi- 
sion receiver is very often misunder- 
stood. Certain precautions are taken 
in the transmission of television sig- 
nals to ensure the desired effect at 
the receiver, but in many cases, un- 
less the receiver is properly adjusted, 
these effects may go wholly unnoticed 
or they may be distinctly disturbing 
to the viewer. On many receivers the 
controls for the adjustment of scan- 
ning amplitude, the centering of the 
picture within the mask, and the dis- 
tribution or linearity controls, are 
screw driver adjustments since they 
normally do not require adjustment 
other than when repairs are made or 
when tubes are changed. The hori- 

August, 19-16 

HAM 
EXTRA 
SPECIALS 

HEADQUARTERS FOR 
Equipment and Information 

J -38 Key with Switch 4i .80 
TAC MS700 
Master Code Practise 
Oscillator 10.25 
Aero- 
Running time meter 
60 cycle A.C. 3.50 
Meters 2" case 
0 -150 V -AC 
0- 30V -DC -5 MA Move- 
ment ea. 2.25 
DPDT Relay 5 V. DC... 1.75 
2 Mfd.- 
1000 V. Round Can 1.50 
3x3- 
600 V. oil filled .99 
Air Trimmers 100 MMfd. .50 

Mail Orders Promptly Filled 
Amateurs to Serve You 
(20% Must Accompany All 

C.O.D. Orders) 
Write Dept. R.N. 

W6SCQ- W6UXN -W6NAT 
W6SSU 

00 
o 

FOR YOUR 
NEW RIG 

We Have a Good Stock of 
All Standard Lines 

SUPER BUY! 
Army BC -611F Handie -Talkie 
Complete with Tubes and Bat. 
teries $49.50 

Radio AroductSa /es Company 
238 WEST 15TH STREET 

LOS ANGELES 15, CALIFORNIA PRospect 7471 

r 
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CAREER 
0 

FOUR INTENSIVE 
COURSES 

Each onde 
women 

chancee for ambitious 
men and 

promote 
earn- 

ing perma- 

n 

ent employment. 
I . R A D I O TECH- 3. AIRLINE CO M 
NICIAN. A general MUNICATOR NON 
course including FM TECHNICAL. Of spe- 
and Television. Stu- ciel interest to 
dents learn by con- YOUNG WOMEN. 
strutting electronic Prepares for employ - 
and radio equipment ment in airport flight 
under expert aupervl- control offices. 
Sion. 4. RADIO & TELE- 

VISION SERVIC- 
2. RADIO COMM- I N G . Employment 
NICATIONS. Pre - as repairman on 
pare for FCC licenses. 

home including e i Inludes telegraphy. 
Leads to position as standard broadcast 
merchant marine or and FM. as well as 

flight radio officer. Television receivers. 

LMELVILLE RADIO INSTITUTE 
"the radio school managed by radio men" 

oIIPHIS ..RMA i;i / 
s.__ -.- NtE FREE INF O 

SENs, 

ODaV 
I L MEl i-E RADIO 

INSTITUT tuT 

ttw 
W 

0 K9, rit.. V. 

Large stocks assure the finest and most 

complete solnttions of all available items 

at lowest prevailing prices. Thousands of 

active buyers depend on us for their entire 

Radio repair and replacement requirements. 

Because we understand service problems, 

every order is expedited for delivery in 

double quick time. Everything we do is 

planned for convenience and satisfaction to 

our customers. You will find it profitable to 

make Radolek your buying headquarters. 

FREE BUYING GUIDES 
Because of existing conditions we keep our 

customers right up to the minute on avail- 

able merchandise by releasing supplements 

frequently instead of sending our regular 

Big Profit Guide 
once a year. Send 

the coupon new 
to get these Free 

Buying Guide Sup- 

plements as they 
are issued. 

FAST SERVICE! 
RADOLEK CO., Dept. B -1 17 
601 W. Randolph St., Chicago 0, III. 

Please send FREE Baying Guide Supplemnts 

NAME 

ADDRESS 

zontal and vertical speed or synchron- 
ization controls may or may not be 
knobs within reach of the user. In 
general, these knobs need but little 
adjustment under ordinary conditions. 
The contrast and brightness knobs are 
the most misused of all the controls. 

With the station selector knob tuned 
to the desired station, the contrast 
control should be turned fully counter- 
clockwise, then the brightness control 
should be turned slowly from a clock- 
wise position until illumination of the 
screen almost disappears. Then ad- 
vance the contrast control until the 
picture appears at its best. A slight 
further reduction of brightness is 
usually desirable. The contrast con- 
trol turned too far clockwise causes 
blurring. In addition to this effect, if 
the contrast control is turned up too 
high, an intentional reduction of 
blanking amplitude at the transmit- 
ting station such as would occur dur- 
ing a night scene will cause the screen 
of the receiver to go completely black. 
Conversely, if the contrast knob is not 
high enough there will appear to be a 
milky haze over the picture. It will 
appear somewhat "washed out." The 
common misconception in this respect 
is that the higher the contrast, the 
brighter the picture with no limita- 
tions. This is not true. The bright- 
ness of the picture, as it is usually 
referred to, but which is more ac- 
curately described as the contrast 
range of the picture, is a function of 
the fluorescent material in the kine- 
scope screen and how long it has been 
used, as well as the accelerating volt- 
age which is applied to the kinescope. 
With a given kinescope and a given 
accelerating voltage, the maximum 
contrast is limited and any increase of 
signal applied to the grid of the kine- 
scope beyond this value will do no 
more than cause saturation and at- 
tendant loss of detail in the blacks, or 
the whites, or both. Proper operation 
of the receiver by the user is, there- 
fore, of considerable importance if the 
final result is to be as intended by the 
producer and engineers at the broad- 
casting studio. -[- 

VOICE COIL LEAD 
THE voice coil leads or wires are very 

close to the speaker cone in some 
radio speakers and may touch or rest 
against the cone. 

It is usually possible to bend such 
wires to a position where they will clear 
the cone. See photo. In some instances 
it may be necessary to shorten the wires 
or to tape in the desired position. 

He L. 

ORDER FROM RADOLEK 
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Rate 20c per word. Minimum. 10 words 

RADIO ENGINEERING 

RADIO Engineering, Broadcasting. Aviation and 
Police Radio, Servicing, Marine Operating and 
Electronics taught thoroughly. Expenses low. 
Write for catalog. Valparaiso Technical Institute. 
Dept. N. Valparaiso. Ind. 

FOR SALE 

SELENIUM Rectifiers, full wave .5 ampere, $1.85; 
1 ampere, $2.50. Half wave 5 amperes, $4.50; 
2.2 amperes, $2.25 ; 1.5 ampere. $1.85. Bulletin. 
Bursma Radio, Route 5, Grand Rapids, Mich. 
RADIO tubes, parts, wholesale. Bulletin, Sc. Ren- 
shaw, 3313 Delavan, Kansas City. Kansas. 

TUBULAR paper and electrolytic condenser man- 
ufacturing equipment, consisting of 22 pieces, vac- 
uum tanks, pumps, dryers, motor generator 'sets. 
Write Aviola Radio Corporation, Phoenix, Arizona. 

CRYSTAL set, consists of coil, variable con- 
denser, crystal, $2.25 postpaid. Code oscillator 
kit, 3 tone positions. Requires key, phones, bat- 
tery, $3.00 postpaid. Used tubes: 24, 26, 71, 58. 
77, 25c each. Knipe, Nampa, Idaho. 

HAMMARLUND Super -Pro complete with power 
pack, 5 bands, perfect condition. Charles Wolosy, 
136 -16 Hillside Avenue, Richmond Hill 18, New 
York City, New York. 

WAR Surplus Radio Parts -IN21 Sylvania Crys- 
tal, 98e ; Condensers, Resistors. Free Bargain 
Lists. Erie Supply, 88 Exchange Street, Roch- 
ester, N. Y. 

G.E. PYRANOL Condensers, 2MFD -4000 V. 
D.C., $5.50 ; G.E. Pyranol Condensers, 2 MFD- 
1000 V. D.C., $.95 ; G.E. Pyranol Condensers, 1 

MFD -1000 V. D.C., 5.75 ; G.E. Pyranol Conden- 
sers, .05 MFD -1000 V. D.C., 5.35 ; 115v. A.C. 
DPDT relay Dunco, $1.75; 18 -28v. D.C. DPDT re- 
lay Allied, $1.00; 26v. D.C. 4 PDT relay Allied, 
$1.25 ; 2 section circuit breaker 8 A ; 25 A; $2.25; 
866 Filament transformer, Kenyon T389, 2.5v. ; 

10A., $3.95 ; 304 TL power tube assembly ; in- 
cludes tube, filaments, transformer, bypass con- 
densers, tube socket, plate cap, wired and ready 
to use, $15.00 ; 3"- 0- 4000v. D.C. meter, with ex- 
ternal series multiplier (0 -1 mil. basic move- 
ment) Roller Smith, $5.75 ; Power transformer 
425 -0 -425 (0 1.0 amp, 115v. pri., $7.50; Linemas- 
ter foot treadle switch ; step to make -step to 
break ; 15 A. @ 125v., $6.00 ; 866/866A Jan, $1.30; 
25% with order -balance C.O.D. Greenwich Sales 
Co., 57 Cortlandt St., New York 7. 

PAN OSCILLO Receiver - (Does work of four 
units). Latest design 3,r oscilloscope, panoramic 
adapter, synchroscope, receiver (when used with 
converter). Ideal for laboratory, television and 
general service work. 60 cycle transformer sup- 
plied (Installed, filter reworked, tested, $8.00 ex- 
tra). New surplus originally $1750, your cost. 
with 21 tubes, $97.50. Write for folder or send 
50c for 80 -page Technical Manual. 5G selsyn mo- 
tors, 110 AC, 60 cycle. Ideal antenna or wind 
direction indicator, $12.00 pair. Selected BC 406 
15 tube 205 Inc receiver 110 volt, 60 cycles. Easily 
converted 2 -10 meter (Instructions furnished). FM 
or television bands. Complete with tubes, $30.00. 
New Meters, low prices; write for list. West- 
chester Electronic Products, 20 Millburn St.. 
Bronxville, New York. 

SCR -211 FREQUENCY Meters, $75.00; C -1 Auto- 
pilot Amplifier, 7 Locktal Tubes, 6 Plate Relays, 
etc., $5.75 ; Free Descriptive List, Free Surplus 
Procurement Service. Engineering Associates. Far - 
Hills Branch, Box 26, Dayton, Ohio. 

THREE RCA 1840 Iconoscope pickup tubes. Brand 
new In original wrapping. Substantial discount 
for quick buyer. Room 772, 11 Rest 42 Street. 
New York, N. Y., LOngacre 5 -1616. 

NAVY Radar Oscilloscopes -ASB models. Com- 
plete with 5BP1 and 4 -6ÁC7 tubes, high gain am- 
plifiers, highest quality components. Tested be- 
fore shipment. Special $25. Send for list of 
bargains in Navy radar equipment. Seaboard 
Surplus, P.O. Box 719, Jacksonville, Fla. 

HALLICRAFTER receiver 5-20R. Like new. Write 
Box 203, Hodgenville, Kentucky. 

WIRELESS phono -ose. transmits recordings from 
phono pick -up or voice from carbon mike to ra- 
dio without wires up to 500 ft. AC., DC., corn - 
plete with tubes, $7.95 ; in kit form. $6.50. "Con- 
stant Electric," 112 Cornelia St., Brooklyn, N. Y. 
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CORRESPONDENCE COURSES 
USED correspondence courses, educational and 
technical books bought, sold, rented. Catalog free. 
Educational Exchange, Henagar, Ala. 

USED Correspondence Courses and Educational 
Books sold or rented. Inexpensive. Money -back 
guarantee. Write for Free Catalog listing 4000 
bargains. - (Courses Bought.) -Lee Mountain, Pis- 
gah, Ala. 

CORRESPONDENCE Courses and self -Instruction 
books. slightly used. Sold. Rented. Exchanged. 
All subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete Information and 100 - 
page illustrated bargain catalog FREE I Write 
Nelson Company. Dept. 2 -59, Chicago 5. 

AMATEUR radio licenses. Complete code and 
theory preparation for passing amateur radio ex- 
aminations. Home study and resident courses. 
American Radio Institute, 101 West 63rd Street. 
New York City. 

LOWEST Prices. Radio Tubes. parts. Bargain 
lists 3c. Potter. 1314 McGee. Kansas City 6. Mo 

YOU can master mathematics. Key to the Elec- 
tronic Age. Write 0- Universal School of Mathe- 
Matics-O, 623 Walter Story Bldg., Los Angeles. 
Calif. 

HELP WANTED 
RADIO Instructors. Receiver servicing experi- 
ence. College Degree preferred. $3600 a year to 
start. $4200 after four months. Work in the 
heart of the Radio Industry. Write Raleigh G. 
Dougherty, 158 Market Street, Newark 2, New 
Jersey, % New York Technical Institute of New 
Jersey. 

ONE expert radio repairman, capable of han- 
dling house and auto sets. Five years' experience 
desirable. Write P. 0. Box 371, Aberdeen, North 
Carolina. 

WANTED, Glassblower for research laboratory. 
Must be highly skilled in electronic vacuum tube 
work and in all types of glass -to -metal seals. 
Address Betatron Laboratory, Ohio State Univer- 
sity, Columbus 10, Oh1o. 

INSTRUCTORS In Electronics and Radio. Prefer 
former Navy Radio Technician instructors willing 
to locate in the Detroit, Mich., area. Write to 
Box 431, % Radio News. 

SITUATIONS WANTED 
RADIO Radar Technician. Grad. Navy Radio 
Matériel School. CREI student. Both FCC licenses. 
Desires any type radio work. Charles H. King, 
983 Columbia Rd., Dorchester 25, Mass. 

PATENT ATTORNEYS 
PATENTS -U.S. and Foreign Patents Secured. 
Trade -marks and Copyrights registered. Searches 
made to determine Patentability and Validity. 
Patent, Trade -mark and Unfair Competition 
Causes. Lancaster, Allwine & Rommel, Registered 
Patent Attorneys, Suite 414, 815 15th St., N.W., 
Washington 5, D. C. 

PATENTS SECURED. Two valuable booklets sent 
free. Write immediately. Victor J. Evans & Co.. 
198 -J Merlin Bldg., Washington 6, D. C. 

RADIO EQUIPMENT 
SUPERHET Manual, $2.50. Free electronics 
bookalog I Stone, Lunenburg 24, Mass. 

WANTED 
WANTED: 7B4 tubes. Any quantity up to fifty. 
Notify at once! J. A. Schoke, 500 W. Fullerton 
Pkwy., Chicago 14, III. 

MISCELLANEOUS 
ATOMITE Power Mower -Sensation. Cuts- trhus. 
Live Agents -Dealers. Farm Products, TP -3057, 
Excelsior Springs, Mo. 

ELECTRICAL Instruisent Service, 15 Howard 
Ave., Vallejo, California. Send us your meters 
and instruments for fast and reasonable repair, 
calibration and conversion. Write for estimates. 

BUILD your own radio 5 tube super het kit com- 
plete with all tubes and walnut cabinet using 
50L6, 35Z5, 12SÁ7, 12SK7, 12SQ7. All major 
parts assembled. Easy to wire. Your cost, $16.95. 
McGee Radio Co., 1330 Broadway, Denver, Colo. 

AGGRESSIVE, financed company with competent 
technical staff wants line of Radios and Ap- 
pliances for distribution in France. Agent in 
U.S.A. Box 434, % Radio News. 

PROGRESSIVE Radio business. Exclusive terri- 
tory. Central Radio Service, Goldbeach, Oregon. 

August, 1946 

Hospitalization 
(Continued from page 45) 

the 90 -day guarantee period which 
each dealer carries. 

When new radios are available in 
quantity, Carrillo does not intend to 
take in old radios in trade for some 
time. Nor does he intend to issue 
blanket contracts on new sets pur- 
chased. The Radio Maintenance Plan 
will probably always remain volun- 
tary on the part of the customer. In 
most cases, the customer will find it 
advantageous to participate in this 
special service. 

Every contract sold, Carrillo points 
out, is a potential customer for the 
purchase of a new radio or electrical 
appliances. Hence, the Maintenance 
Plan is not only a good will booster, 
but actually boosts new sales as well 
as the volume of radio repair. 

PARTS SHOW BREAKS ALL 
RECORDS 

THE 1946 Radio Parts and Electronic 
Equipment Conference and Show 

was the most outstanding event in the 
history of the radio industry according 
to figures released by Kenneth C. 
Prince, General Manager of the Show. 

Registration reached an all -time high 
of 7562 individuals, 2500 of whom were 
affiliated with distributing firms. This 
number did slot include radio service- 
men or amateurs. The largest previous 
attendance at any trade show in the 
radio industry was 4400. 

Aside from the record- breaking at- 
tendance, the 1946 Show was unique in 
many respects. More manufacturers 
exhibited their products than in any 
previous show. There were 169 manu- 
facturing lines and 14 publications 
occupying booths. This represented an 
increase of 40% over the largest prior 
year. 

Foreign representation was signifi- 
cant. Canada had the largest number, 
with Mexico a fairly close second. Other 
foreign countries represented were 
England, France, Belgium, South Af- 
rica, China, Sweden, Denmark, the 
Philippine Islands, Argentina, Cuba, 
Siam and the Territory of Hawaii. 

ERRATUM 
The dual -triode tube V, _I and V, 11 in 

Fig. 5, page 42, of the June, 1946 issue of 
Radio News was listed in error as a 6F6G. 
This tube is actually a 6F8G. 

* * * 
The Recordgraph film recorder described 

in the article "Embossing Sound on Film" 
in the June, 1946 issue of Radio News was 
manufactured by Frederick Hart & Com- 
pany, 350 Madison Ave., N. Y. C., N. Y. 
This information was inadvertently 
omitted. 

Photo Credits 
Pages Credit 
25, 28 Ibotlnm) 

Joint Arniy -Navy Task Force from Acme 
Air Transport Command 20 Irop 

28, 41, 43. 44 
29 ElectroVoiee, Inc. 
30, 31, 108 General Electric Company 
32, 33 .Arthur Haug, Start Photographer 
55 J. A. V. Bourne 
74 Shure Brothers 
88. 142 Acme 
100 .Farnsworth Television Si Radio Corp. 
129 Radio Clube de Mozambique 
134 Radiodiffusion Nationale Belge 
140 .NBC 
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BATTERY ELIMINATORS 
FOR CONVERTING A.C. TO D.C. 

New Models . designed for test- 
ing D.C. electrical apparatus on reg- 
ular A.C. lines. Equipped with full - 
wave dry disc type rectifier, assur- 
ing noiseless, interference -free op- 
eration and extreme long life and 
reliability. 

Eliminates Storage Batteries and 
Battery Chargers. 
Operates the Equipment at Max- 
imum Efficiency at All Times. 
Fully Automatic and Fool- Proof. 

ATR 

ey F 

LOW POWER INVERTERS 
FOR INVERTING D.C. TO A.C. 

Another New ATR Model . de- 
signed for operating small A.C. mo- 
tors, electric razors, and host of 
other small A.C. devices from D.C. 
voltages sources. 

ATR 

STANDARD AND 
HEAVY DUTY INVERTERS 

FOR INVERTING D.C. TO A C. 
Specially designed for operating A.C. 
radios, television sets, amplifiers, ad- 
dress systems, and radio test equip- 
ment from D.C. voltages in vehicles, 
ships, trains, planes, and in D.C. 
districts. 

WRITE FOR NEW CATALOG - 
JUST OFF THE PRESS'. 

AMERICAN TELEVISION & RADIO CO. 
Qualify Products Since 1931 

ST. PAUL 1, MINN. U. S. A. 
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NAME AGENCY PAGE NAME 

Abell Distributing Co., The Broths Advertising Agency ..... 112 
Adson Radio Co Mitchell Advertising Agency 116 ,120 
Aerovox Corporation Austin C. Lescarboura & Staff. .153 
Air King Radio Henry A. Loudon Advertising. 89 
Alliance Manufacturing Company Foster & Davies, Inc 57 
Allied Radio Corporation George Brodsky Advertising .9, 105 
Alsam Products Company Sander Rodkin Adv. Agency . .134 
American Phenolic Corporation Burton Browne Adv. Agency. 73 
American Radio Institute Sternfield- Godley, Inc 148 
American Television Institute Turner Advertising Agency 69 
American Television & Radio Co Firestone- Goodman Adv. Agency 151 
Amperes Electronic Corp .... Frank H. Kaufman 72 
Appliance Training School A. L. Addison Advertising 137 
Arrow Radio Co 106 
Atomic Heater & Radio Corporation .W. Montague Pearsall 132 
Audak Company Hart Lehman 8 
Audel Publishers Grant & Wadsworth, Inc 120, 138 

Baker -Phillips Company Mitchell Adv. Agency, Inc 88 
Bars Radio & Electronic Parts Co....Harold Warner Company 146 
Bell Telephone Laboratories N. W. Ayer & Son 75 
Blemac Manufacturing Co 148 
Bliss Electrical School N. W. Ayer & Son 134 
Brach, L. S. Mfg. Corp United Advertising Agency 141 
Bud Radio, Inc Allied Advertising Agency 98 
Buffalo Radio Supply International Adv. Agency 129 
Burlington Instrument Co Weston -Barnett, Inc 115 
Burnell & Co Mitchell Advertising Agency 104 
Burstien -Applebee Co Frank E. Whalen Advertising. 92 

California Radio & Electronics Co Mitchell Advertising Agency.... 17 
Candler System Co Van De Mark Advertising Agency 143 
Capitol Radio Engineering Institute Henry J. Kaufman Advertising. 87 
Carlock Laboratories of Applied 

Physics & Electronics 138 
Chicago Industrial Instrument Co 126 
Chicago Wheel & Mfg. Co Weston- Barnett, Inc 118 
Chief Electronics 148 
Clarion Sound Engineering Co 144 
Clark Radio Equipment Corp Turner Advertising Agency 147 
Cleveland Institute of Radio 

Electronics Kenneth H. Kolpien 84, 135, 141 
Clippard Instrument Laboratory Savage & Talley 143 
Collins Radio Company McCann -Erickson, Inc 

Second Cover 
Communications Equipment Co .... Borough Advertising Agency .... 91 
Concord Radio Corporation E. H. Brown Advertising Agency 71 
Cornell Dubilier Electric Corp Reiss Advertising 19 
Cornell Maritime Press Ray- Hirsch & Waterston 138 
Cornish Wire Company, Inc Hart Lehman 134 
Coyne Electrical School Phil Gordon Agency 95, 131 
Coyne Electrical School McJunkin Advertising Agency. 126 
Crabtree's Wholesale Radio 134 
Crystal Research Laboratories, Inc.. Post & Johnson, Inc 119 

D & D Radio Mitchell Advertising Agency. ...132 
DeForest's Training, Inc MacDonald -Cook Co .... 15 
Dow Radio 146 
Drake Electric Works, Inc William Hoffman & Associates .140 
Dymac, Inc Harold Warner Co. Advertising ..148 

Eagle Radio Mitchell Advertising Agency ....100 
Editors & Engineers 134 
Electronics Institute, Inc 144 
Electronic Manufacturing Co Business Service Company 148 
Electronic Products Co Feldman & Lefler, Inc 122 
Electronic Supply Corp 140 
Eleskay Corp. 124 

Fada Radio & Electric Company, Inc . Stern field- Godley,Inc. FourthCover 
Fahnestock Electric Company, Inc 133 
Farnsworth Television & Radio Corp .N. W. Ayer & Son 97 
Flanagan Radio Corporation Stewart -Jordan Corp 83 

Gates Radio Company Ridgeway Company 93 
General Cement Mfg. Co Turner Advertising Agency 116 
General Electric Company Maxon, Inc 106 
General Industries Co., The Fuller & Smith & Ross, Inc .... 70 
General Test Equipment Co Suzanne Hayman Advertising ..138 
Greenlee Tool Co Howard H. Monk & Associates .. 106 
Guardian Electric Kennedy & Company 6 

Hallicrafters Co., The Burton Browne Advertising 5 
Hammarlund Mfg. Co., Inc., The...Roeding & Arnold, Inc 24 
Hanlan Company Advertising Management Ser- 

vice 135 
Harrison Radio Corporation Altomari Advertising Agency ... 137 
Harvey Radio Company, Inc Shappe- Wilkes, Inc 65 
Henry Radio Burton Browne Advertising 94 
Henshaw Radio Company 137 
Hollywood Sound Institute, Inc . ...Nelson Advertising Service 148 

Illinois Condenser Company .. ... Sander Rodkin Adv. Agency . 136 
Instructograph Company Turner Advertising Agency 148 
Insuline Corporation of America .... S. R. Leon Company ... 107 

J. F. D. Manufacturing Co 145 
Jensen Manufacturing Company.... Burton Browne Advertising 22 
Johnson, E. F. Company David, Inc 64 

Kellogg Switchboard & Supply Co...Evans Associates, Inc 99 
Kwikheat Beaumont & Hahn-tan, Inc 111 

Lake Radio Sales Co . Sander Rodkin Adv. Agency ... 147 
Lectrohm, Incorporated.. Merchandising Advertisers 120 
Leotone Radio Co Altomari Advertising Agency... 74 
Liberty Sales Co., Inc Sternfield- Godley, Inc 76, 77 
Lifetime Sound Equip. Co Miller Agency Co 130 
Lincoln Engineering School Buchanan Thomas Adv. Co 128 
Lyell Hardware Co 138 

Mac's Radio Supply 140 
Mallory, P. R. & Co., Inc Aitkin -Kynett Co Third Cover York Radio Distributing Co 140 

AGENCY PAGE 
Maritime Switchboard 108 
Melville Radio Institute Seidel Advertising Agency 149 
Metropolitan Electronic & Instru- 

ment Co Mitchell Advertising Agency ....125 
Miles Reproducer Co., Inc Alterari Advertising Agency ... 127 
Millen, James Mfg. Co., Inc James Millen, Inc 12 
Monitor Products Co Dennis Advertising Agency. ...113 
Moraine On the Lake Harry Atkinson, Inc 84 
Murray Hill Books, Inc Harry P. Bridge Company ....60, 61 
McElroy Mfg. Co Shappe- Wilkes, Inc . 96 
McGee Radio Company .... .. 127 
McGraw -Hill Book Co. 126 
McMurdo Silver Company Edward Owen & Company 85 

National Company, Inc..... Graydon Smith Advertising.... 23 
National Radio Distributors Burke & Wayburn 132 
National Radio Institute VanSant, Dugdale & Co., Inc... 3 
National Schools Mayers Company 21 
National Union Radio Corp Hutchins Advertising Agency... 79 
Newcomb Audio Products Co Gail Hall Advertising 78 
Niagara Radio Supply Sternfield- Godley, Inc 110 
Norman Radio Distrib., Inc Mitchell Advertising Agency... , 120 

Ohmeyer Engineering 144 
Olson Radio Warehouse Jessop Advertising Agency 66 
Onan, D. W. & Sons Graves & Associates 96 

Pa -Kette Electric Co Arrow Advertising Agency 134 
Panoramic Radio Corporation Shappe -Wilkes, Inc .... ....... 10 
Papel Brothers 144 
Permoflux Corporation Turner Advertising Agency 117 
Potter Radio Co 134 

RCA Institutes, Inc 146 
R. C. & L. F. Hall, Inc 88 
R -L Electronic Corp R S Wittenberg Advertising. 147 
Radio Dealers Supply Company ... . H. J. Gold Advertising 143 
Radio Electric Products, Inc Roizen Advertising Agency, Inc .140 
Radio Electric Service Co E. L. Brown Advertising 138 
Radio Equipment Distributors Ross, Gardner & White Adv 130 
Radio Ham Shack, Inc J R. Kupsick Adv. Agency, Inc 140 
Radio Kits Company Edward Hamburger Advertising 90 
Radio Maintenance Shappe -Wilkes, Inc 13 
Radio Parts Company Sidney S. Lovitt 78 
Radio Press 144 
Radio Product Sales Company Barton A. Stebbins 149 
Radio Shack, The Engineered Advertising 118 
Radio Supply & Engineering Co., Inc. Karl G. Behr Advertising Agency 102 
Radio & Television Supply, Inc . 122 
Radio & Television Supply Co John Falkner Arndt & Co 121 
Radio Wire Television, Inc Reiss Advertising Agency 86 
Radionic Equipment Co Hirshon- Garfield, Inc 68 
Radolek Co Turner Advertising Agency. 122. 150 
Rador Company 131 
Reed Mfg. Co Borg Advertising Agency 135 
Reliance Electronics Co Paul Basinger Studio 116 
Research Manufacturing Corporation 132 
Rider, John F. Publisher, Inc Lansford F. King Advertising.. 16 
Risco Sales Company Diener & Dorskind. 130 
Rowe Industries Miller Agency Co 126 

S/C Laboratories, Inc Gallard Advertising Agency 116 
Sams, Howard W. & Co., Inc Aitkin -Kynett Co.... 63 
Sauereisen Cements Company McCarty Co 131 
Scenic Radio & Electronics Co Mitchell Advertising Agency ....128 
Scientific Radio Products Company Allen & Reynolds 96 
Sheffield Radio & Appliance Co Sander Rodkin Adv. Agency .... 131 
Shure Brothers, Inc Phil Gordon Agency 123 
Sigmon's Radio Supply Advertising, Inc 128 
Snap -On -Tools Corporation Scott -Telander Adv. Agency.... 11 
Snyder Manufacturing Co Abner J. Gelula & Associates... 82 
Sprague Products Company Harry P. Bridge Company... ... 20 
Sprayberry Academy of Radio Harry P. Bridge Company 7 
St. Louis Microphone Co Altman -Gilbert Adv. Agency ...146 
Standard Radio & Electronic 

Products Co Hutzler Advertising Agency .... 80 
Stanton Radio Supply 144 
Stark's A L. Addison Advertising 146 
Sterling Electronic Company 146 
Stevens Walden. Inc Howard Wesson Co 14 
Suburban Radio Company 139 
Sun Radio Kal, Ehrlich & Merrick 114 
Sun Radio & Electronics Co., Inc ....Mitchell Advertising Agency . 124 
Superior Instruments Co Mitchell Advertising Agency ....154 
Supreme Instruments Corp O'Callaghan Advertising Agency145 
Supreme Publications Henry H. Teplitz 144 
Sylvania Electric Products, Inc Newell- Emmett Company 67 

Terminal Radio Corporation Regent Advertising Agency 109 
Triplett Electrical Instrument Co ... Western Advertising Agency 18 
Tri -State College Clem J. Steigmeyer Advertising .122 
Turner Company, The W. D. Lyon Company 58 
Trutone Products Co Terrill Belknap Marsch 136 

Union Radio Corporation Sander Rodkin Adv. Agency .... 128 
United Screw & Bolt Corporation. Fred Mellis Advertising 81 
Universal Radio Supply Co Kemmerrer, Inc 142 
Utica Drop Forge & Tool Co. Devereux & Company 148 

Vaco Products Company...... .. .. Duane Wanamaker Advertising 130 
Valparaiso Technical Institute Smith, Benson & McClure, Inc . 96 
Vasco .. ... .......... 127 
Victoria Electronics and Supply Co. 146 

Waterproof Electric Company 101 
Webster- Chicago William Hoffman & Associates ..124 
Weller Mfg. Co Beaumont, Heller & Sperling. ..149 
Wells Sales, Inc Turner Advertising Agency 127 
World Radio Laboratories, Inc ...... Pfeiffer Advertising Agency 62 
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NOTE: WHERE 'G' DIMENSION IS GIVEN IN LISTINGS,MF AND MS 

MOUNTINGS ARE PROVIDED WITH TWO HOLES. AND MSB HAS 
TWO SPADE LUG STUDS. 
FOR ALL OTHER UNITS, WHERE MF, MS AND MSB TYPES OF 
MOUNTINGS. ARE AVAILABLE. A SINGLE CENTERED HOLE 
OR SPADE LUG STUD IS PROVIDED. 

THE MOUNTING BRACKETS ILLUSTRATED ART STANDAPO A(RFNOK TYP(S OIH(R IYPLS OF MOUNTING BRACKETS CAN if SUPPLIED 

VERSATILITY -with economy of chassis space 
and assembly operations a prime factor - distin- 
guishes Aerovox Type 09 oil- filled capacitors. 
Although mass -produced, this type is available in 
such an outstanding range of voltage and capaci- 
tance ratings, as well as mountings, that it is vir- 
tually custom -made for most high -voltage heavy - 
duty applications. 

Note particularly the choice of mounting means. 
Mounting means brackets shown in drawing are 
Aerovox standard; other types can be supplied. 

Voltage ratings from 600 to 7500 D.C.W. Widest 

August, 1946 

selection of capacitance values. Impregnants and 
fills available are HYVOL (Vegetable) or HYVOL 
M (mineral oil). The exclusive Aerovox terminal 
construction means units that pass the standard 
immersion tests required by various Governmen- 
tal services. Terminal assembly is non -removable, 
an integral part of the capacitor. 

These capacitors provide maximum capacitance 
at minimum cost. Widely used for continuous - 
service in transmitters, amplifiers, rectifier filters 
and similar applications. 

Literature on Request- 

FOR RADIO- ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 

AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. 
SALES OFFICES IN ALL PRINCIPAL CITIES Export: 13 E. 48th Sr., NEW YORK 16, N. Y. 

Cable: 'ARLAB' In Canada: AEROVOX CANADA LTD., HAMILTON, ONT. 
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PLEASE PLACE YOUR ORDER WITH YOUR REGULAR RADIO PARTS JOBBER. IF YOUR LOCAL 
JOBBER CANNOT SUPPLY YOU, KINDLY WRITE FOR A LIST OF JOBBERS IN YOUR STATE 
WHO DO DISTRIBUTE OUR INSTRUMENTS OR SEND YOUR ORDER DIRECTLY TO US. 

SUPER -METER 
ettoteegateeut 

VOLT -OHM MILLIAMMETER 

plus CAPACITY REACTANCE 

INDUCTANCE and 
DECIBEL MEASUREMENTS 

Added Feature: 
The Model 670 includes_ a special 
GOOD - BAD scale for checking 
the quality of electrolytic con- 
densers at a test potential of 
150 Volts. 

iteúpareatia; 
D.C. VOLTS: 
O to 7.5/15/75/150/750 /1,500/7,500 Volts 

A.C. VOLTS: 
O to 15/30/150 /300 /1,500/3,000 Volts 

OUTPUT VOLTS: 
O to 15/30/150/300/1,500 /3,000 Volts 

D.C. CURRENT: 
O to 1.5/15 /150 Ma. 0 to 1.5 Amperes 

RESISTANCE: 
O to 500 /100,000 ohms 0 to 10 Mcgohms 

CAPACITY: 
.001 to .2 Mfd. .1 to 4 Mfd. 

REACTANCE: 
700 to 27,000 Ohms 13,000 Ohms to 3 Megohms 

INDUCTANCE: 
1.75 to 70 Henries 35 to 8,000 Henries 

DECIBELS: 
-10 to +18 +10 to +38 +30 to +58 

The Model 670 comes housed in a rugged, crackle - 
finished steel cabinet complete with test leads and 
operating instructions. Size 51/2" x 71/2" x 3 ". Net 

52840 

i/todeë 67 0 P 
The Model 670P is identical to the Model 670 
described in detail except housed in a hand - 

rubbed, portable oak cabinet complete with 'cover. 

The Model 670P comes complete with test leads 

and all operating instructions. 

11.1 
Net 

$3515 

SUPERIOR INSTRUMENTS CO. 
Dept. RN 227 FULTON ST., NEW YORK 7, N. Y. 

154 PRINT_ED IN U.S. RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


HE is your Mallory parts distributor. You can depend on the products he 

has for sale - and on the personal service with which he backs them up. 

He's had a long experience in the radio business - knows that his success 

depends on yours - is willing and able to share his experience in solving any 

problem that may confront you. It pays to know and do business with your 

Mallory distributor because - 

-Here is What He Offers 4 -- 

A complete line of Mallory replacement parts ... 
many of them first developed by Mallory research 

. ALL of them guaranteed against premature 
failure by years of service in the field. 

A program of standardization that meets the maxi- 
mum number of application needs with the mini- 
mum number of parts ... reduces investment, 
simplifies replacement, speeds up delivery. 

Efficient service ... backed by detailed informa- 
tion on prices, parts, catalog numbers ... promptly 
applied whether orders are large or small... 
especially effective in meeting emergencies. 

Technical service helps ... bulletins, booklets, 
catalogs, letters with complete data on what to use 
and where to use it ... special publications on 
radio fundamentals and new developments. 

A background of personal experience ... acquired 
through years of service in radio ... helpful in 
solving difficult or unusual problems ... effective 
in training dealer personnel. 

Commercial "know how" ... implemented by 
sound methods of keeping your business "on the 
beam" ... with special attention to promotion 
devices that help sell your story to the public. 

P.R.MALLORV a CO.Inc. 

MALLORY 
VIBRATORS ... VIBRAPACKS *... CAPACITORS ...VOLUME CONTROLS 

. SWITCHES ... RESISTORS . . FILTERS ... RECTIFIERS . 

SUPPLIES. ALSO MALLORY TROPICAL' DRY BATTERIES, 

ORIGINALLY DEVELOPED BY MALLORY FOR THE U. S. ARMY. 

'Reg. U. S. Par. Off. 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Mother and Dad remember FADA from the very 

early days -from the very beginning of radio broad- 

casting. For more than a generation, the name FADA 

has stood for the finest in radio reception. 

The 

RADIO 
of 

TOMORROW 
TO -DAY! 

And - brother and sister know the name, too. We 

don't let them forget. No matter where they go or 

where they live, every family sees the FADA name 

again and again and again in magazines, news- 

papers, billboards . . . even in the heart of Times 

Square. That's why you can always place your faith 

in FADA. That's why you will find FADA radio re- 

ceivers one of your fastest selling lines for this year, 

next year and many years to come. FpDq 

tYl PLACE YOUR FAITH IN THE Glli` 

MODEL 605W - 5 TUBES 

MODEL 1000 -6 TUBES. 

FAD A 6 tube models are 
equipped with the pew 
FADA "Sensive- Tone" 

. assuring greater sen 
sitivity and clearer re- 

ception. 

MODEL 1001 - 6 TUBES 

FADA RADIO AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N. Y. 

1 
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