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The 

Famous 
TURNER 

No. 22 

MICROPHONES 
A CERTIFIED UNIT FOR EVERY JOB 

Whatever your need for accurate pickup and clear, sharp 
reproduction of voice, music or sound, there is a Turner 
Microphone especially adapted to your requirements. The 
complete Turner Line of precision units includes both 
crystal and dynamic microphones for every communica- 
tions purpose. Engineered to faithfully reproduce desired 
sound without distortions and built to stand up and deliver 
under difficult operating conditions. Each unit is tested and 
Certified before leaving the factory assuring maximum de- 
pendability. For utmost in performance plus modern, eye 
appealing style Turn to Microphones by Turner. 

Write for Free illustrated literature 
describing all Turner Microphones 
for specific and general use. Turn- 
er engineers will be glad to offer 
you impartial suggestions in help- 
ing you choose the right unit for 
your particular purpose. 

NEW 
TURNER COLORTONE 

MICROPHONES 
Colorful beauty with accent on per- 
formance. New crystal and dynamic 
microphones in a choice of brilliant 
color finishes. See them at your dealer. 

THE TURNER COMPANY 
900 17th Street N. E., Cedar Rapids, Iowa 

MICROPHONES LICENSED UNDER U. S. PATENTS OF THE AMERICAN TELEPHONE 
AND TELEGRAPH COMPANY, AND WESTERN ELECTRIC COMPANY, INCORPORATED 

Crystals licensed under patents of the Brush Development Co. 

TURN TO TURNER FOR THE FINEST IN ELECTRONIC EQUIPMENT 
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KIT 1 
I send you Soldering Equip- 
ment and Radio Parts ; show 

you how to do Radio soldering ; how 
to mount and connect Radio parts; 
give you practical experience. 

KIT 2 course mI 
show you how to 
build this N. R. I. 
Tester with parts I 
send. It soon helps a 
You fix neighbor- 
hood Radios and £' 
earn EXTRA money clan 
in spare time. , .e 

' pce'! are Time 
,n s p v e /C H 

RA c r 

Leo by Lth6BIGKIT5f 
' RADIO PARTS I send you KIT 3 

You get parts to 
build Radio Circuits ; 

then test them; see how 
they work , learn how to 

design special circuits; how to 
locate and repair circuit defects. 

KIT 4 YOII 
et parts to build 

this Vacuum Tube 
Power Pack; make changes 
which give you experience with 
packs of many kinds; learn to 
correct power pack troubles. 

e 

KIT 5 Building this A. 
M. Signal Genera- 

tor gives you more valu- 
able experience. It pro- 
vides amplitude- modulated 
signals for many tests and 
experiments. 

KIT 6 
You build this 
Superheterodyne 

Receiver which brings 
in local and distant 

stations - and gives 
you more ex- 
perience to 
help you 

win suc- 
cess in 
Radio. 

Do you want a good -pay job in the fast - 
growing Radio Industry -or your own Radio 
Shop? Mail the Coupon for a Sample Les- 
son and my 64 -page book, "Win Rich Rewards 
in Radio," both FREE. See how I will train 
you at home -how you get practical Radio ex- 
perience building, testing Radio circuits with 
6 BIG KITS OF PARTS I send! 

Many Beginners Soon Make Extra 
Money in Spare Time While Learning 

The day you enroll I start sending EXTRA 
MONEY JOB SHEETS that show how to make 
EXTRA money fixing neighbors' Radios in 
spare time while still learning I It's probably 
easier to get started now than ever before, be- 
cause the Radio Repair Business is booming. 
Trained Radio Technicians also find profitable 
opportunities in Police, Aviation, Marine Ra- 
dio. Broadcasting, Radio Manufacturing, Public Address work. Think of 
even greater opportunities as Television, FM, and Electronic devices be- 
come available to the public ! Send for FREE books now ! 

Find Out What NRI Can Do For You 
Mail Coupon for Sample Lesson and my FREE 64 -page hook. Read the details 

about my Course; letters from men I trained; see how quickly, easily you ran get 
started. No obligation! Just MAIL COUPON NOW 

i onalellv 
envelope 

or 
past on 

Pioneer postal. J. E. SMITH, President, Dept. 6NR, 
Home Study Radio School, Washington 9, D. C. 

Our 32nd Year of Training Men for Success in Radio 

My Course 
Includes Training in 

TELEVISION ELECTRONICS 

December, 1946 

FREQUENCY MODULATION 

1 

1 

I 

I 

MR. J. E. SMITH, President, Dept. 6NR 

National Radio Institute, Washington 9, D. C. 

Mall me FREE, Sample Lesson and 64 -page 
book about how to win success in Radio and 
Television- Electronics. (No salesman w i l l 

call. Please write plainly.) 

Name Age 

I 

I 

City State 1 
1 (Please include Post Office zone number) 

Approved for Training under GI Bill 

Address 

3 
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RADIO 
NEWS 

DECEMBER, 1946 
VOLUME 36, NUMBER 6 

REG. U.S. PAT. OFF. 5irj/ in radio Average Paid Circulation over 130,000 

For the AMATEUR 

Mobile -On Ten Meters Walter B. Ford, W6YT 25 
Unusual Phone Transmitter. 35 
75 Watts in One Cubic Foot.. W. T. Kawai, W6MNQ /9 36 
Autotune Transmitter AN /ART -13. G Lichternzan 50 

For the SERVICEMAN -DEALER 
The Television Receiver Antenna. J J Teevan 29 
Striking Displays Can Sell Radio Service Paul H. Wendel 30 
Practical Radio Course. Alfred A. Ghirardi 40 
Crystal Controlled Signal Generator. Herbert G. Johnson 42 
Designing an Auto -Transformer R L. Parmenter, W 1JXF 47 
Simple Square -Wave Generator J C. Hoadley 48 
The RN Circuit Page 64 

Oi GENERAL INTEREST 
The "Spindle Eye" Lt. Col. M. J. Luichinger, ex -W9DWU 32 
Sound Amplification by Air -Stream Modulation.... Jordan McQuay 39 
Electronic Developments in the Rubber Industry. . - - . W. G. Routh 44 
Build Your Own High -Speed Photo Flash L M. Dezettel 52 

DEPARTMENTS 
For the Record The Editor 8 Letters from Our Readers... 100 
Spot Radio News. .Fred Hamlin 12 Within the Industry 128 
QTC Carl Coleman 46 Manufacturers' Literature.... 156 
What's New in Radio 66 Technical Books 165 

International Short -Wave Kenneth R. Boord 54 

COPYRIGHT, 1946 ZIFF -DAVIS PUBLISHING COMPANY 
185 N. Wabash Are., Chicago 1, Ill. 

BRANCH OFFICES: NEW YORK WASHINGTON, LOS ANGELES, TORONTO 

Chairman of the Board & Publisher: WILLIAM B. ZIFF 
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COVER PHOTO 
By Walter Steinhard 
Staff Photographer 

Production line at the New 
York City Plant of Hammar- 
lund Manufacturing Com- 
pany. Here a worker adds 
a part to the HQ -129X ama- 
teur radio receiver as line 

moves along slowly. 

Other Ziff -Davis Publications: Radio- Electronic Engineering, Plastics, Flying, Popular Photography 
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4 RADIO NEWS 
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tJ 

hallicrafters PRESENTS THE 

Another first! 
Greatest contin- 

uous frequency 

coverage of any 

communications 

receiver- from 

540 kc to 110 Mc 

This is the long -awaited Hallicrafters SX -42, a truly great 
communications receiver. The tremendous frequency 
range of the SX -42, greater than ever before available in 

a receiver of this type, is made possible by the develop- 

ment of a new "split- stator" tuning system and the use 

of dual intermediate frequency transformers. Packed 
with advance features that every ham and every other 
radio enthusiast desires, the SX -42 clearly lives up to 

the Hallicrafters ideal of "the radio man's radio." 
From now on watch Hallicrafters - the name that's 

remembered by tire veteran, preferred by the radio ama- 
teur. See your distributor for demonstration of the SX -42 

and for colorful literature describing this great set in 
complete technical detail. s 

r. 

Because of the pre 
cise and thorough 
engineering that 
must be done on the 
SX-42 and because 
the parts supply 
has not been con- 
tinuous, top produc- 
tion peaks have not 
yet been reached. 
In the immediate 
future deliveries 
will necessarily run 
behind the demand, 
but the SX -92 is 
definitely worth 
waiting for. 

$25000 
Amateur Net 

Adjustable Base 

for "eye -angle" 
tuning No. B -42 
s]50 APPROXIMATE 

hallicrafters RADIO 
THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO 

AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 
Sole HollinaHers Representatives in Canoda: 
Rogers Majestic Limited, Teronle- Monheal 

BUILDERS OF CUM, AVIATION RADIOTELEPHONE 

1 

December, 1916 5 
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reaching new HEIGHTS in 

Fada reputation for the utmost in radio quality, 
established through the years, reaches new 
heights in the 1946 line of radio receivers. 

Each of the several models available reflects the 
most advanced engineering accomplishments, 
streamlined beauty of design, acoustic perfection 
and maximum manufacturing skill! Each is a 
masterpiece in its class; r n assurance of customer 
acceptance and rapid turnover. 

And - the Fada line of new, exciting radio re- 
ceivers is backed by consistent, dramatic adver- 
tising in newspapers, billboards, radio, etc., etc. 
Attractive point of sale dealer helps are avail - 
able.to enfranchised Fada dealers. 

FADA 6 tube models are 
equipped with the new 
FADA "Sensive- Tone" 

assuring greater sen- 
sitivity and clearer re- 
ception. 

YOU CAN ALWAYS DEPEND ON 

II \ \\ 
Rodio 

7a.0wua Sucee 5ulad'Gaati.c9 EeyaK ! 

Superheterodyne AC de luxe Port- 
able Radio -Phonograph. with Auto- 
matic Record- Changer. 

.. .dnigurAJ 
- 

i .. 

6 TUBES 

652 SERIES 

6 TUBES 

1000 SERIES 

5 TUBES 

605 SERIES 

FADA RADIO AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N. Y. 

RADIO NEWg 
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NOW SPRAYBERRY 
RADIO TRAINING 

GIVES YOU 

8 BIG KITS OF RADIO EQUIPMENT 
WITH 

COMPLETE 6 TUBE E EQäó:NE RECEIVER 

YOU DO EXPERIMENTS, 

CONSTRUCTION, 

TROUBLE -SHOOTING 
I'll show you how to perform over 175 instructive Ex- 

periments -how to build countless Rodio Circuits. 

You'll learn a new, fast way to test Radio Sets with- 

out mfg. Equipment. 

I give you a fine, moving -coil type 
Meter Instrument on Jewel Bear- 

ings -with parts for a complete 
Analyzer Circuit Continuity Tester. 
You learn how to check and correct 
Receiver defects with professional 
accuracy and speed. 

You'll get valuable experience 
and practice building this Sig- 
nal Generator and multi- purpose 
Tester. Makes a breeze out of 
fixing Radios and you don't have 
to spend money on outside, 
ready -made equipment. 

Soldering, wiring, connecting 
Radio parts . building circuits 
with your own hands -you can't 
beat this method of learning. When 
you construct this Rectifier and Fil- 
ter, Resistor and Condenser Tester, 
etc., You get a really practical 
slant on Radio that leads to a 

money- making future. 

4 a dy 

HERE'S THE LATEST, SIMPLEST WAY TO 

TRAIN at HOME for a GOOD LIVING 
in RADIO- ELECTRONICS & TELEVISION 

11. 

I train your mind by putting you to work with your 

hands on a big 6 -Tube Superheterodyne Receiver. 

And, believe me, when you get busy with real 

Radio Parts - 8 big Kits of them - you really 

LEARN Radio and learn it RIGHT! You get the 

practical stuff you need to be useful in Radio, and 

that's what it takes to make money. You don't have 

to worry about what to do with these 8 Kits of 

Parts. Step by step, I show 

you how to build circuits, 
test, experiment, trouble 
shoot. And you don't need 

any previous experience. The 

Sprayberry Course starts 
right at the beginning of 

Radio! You can't get lost! 
Simplified lessons, coupled 

"How to Read Radio Diagrams and Symbols" 

Here's a valuable and wonderfully com- 

plete new book which explains in simple 

English how to read and understand any 

Radio Set Diagram. Includes translation 
of all Radio symbols. Send for this vol- 

ume at once! It's free! Along with it, 

I will send you another Big Free book 

describing in detail my Radio-Elec- 

tronic Training. 

r 

December, 1946 

with real "Shop" practice, makes every subject 
plain and easy to understand and remember. 

A BUSINESS OF YOUR OWN ... 
OR A GOOD RADIO JOB 

Soon after you begin Sprayberry Training, I'll send 

you my sensational BUSINESS BUILDERS. You'll 
find out how to get and do neighborhood Radio 

repair jobs for nice profits and rich experience 
while learning. This sort of work can easily pave 
the way for a Radio Service business of your own. 
But with Sprayberry Training, you're not limited. 
You can swing into any one of the swiftly expand. 
ing branches of Radio -Electronics INCLUDING 
Radio, Television, FM, Radar, Industrial Elec- 
tronics. Be wise! Decide now to become a fully 
qualified RADIO -ELECTRONICIAN. Get full details 
about my Training at once! Mail coupon below for 
my 2 big FREE Books. 

NIII-MIM--->r7 

SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, President, Room 25126. Pueblo, Colorado 

Please rush my FREE copies of "How to MAKE MONEY in RADIO, 

ELECTRONICS and TELEVISION," and "HOW to READ RADIO DIA 
GRAMS and SYMBOLS." 

Name 
Age 

Address 

City State 

(Mail in envelope or paste on penny postcard) 

irr r- tt tom - - ---.......... um= 
r J 
7 
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YOU ARE IN DOUBT ABOUT 
THE RIGHT PART TO USE . . 

We suggest that you utilize the BUD cat- 
alog to remove these doubts. A complete 
line of scientifically designed radio com- 
ponents is available for your use. See 
them at your distributors. 

These flexible 
shafts simplify panel 
control problems. 
Both lengths are re- 
markably free from 
backlash and will 
turn at any angle up 
to 90 °. 

A precision - built 
gear driven dial de- 
signed for use on 
electron- coupled os- 
c ill a t ors, frequency 
meters, receivers and 
other instruments 
where extreme ac- 
curacy of calibration 
is necessary - 
D-1729 

This heavy duty 
R.F. transmitting 
choke is especially 
intended for use in 
high powered trans- 
mitter plate circuits. 
All chokes are coat- 
ed with a moisture 
absorption prevent- 
ing ceramic coating. 
Momentary overload 
may be withstood 
without collapsing 
individual pies. 

F]exibl2 Shaft 
Couplings 

Vernier Dial 

Transmitting 
Choke 

BUD PRODUCTS ARE BACKED BY 18 
YEARS OF DEPENDABLE SERVICE AND 
HAVE PROVED, IN USE, THAT THEY ARE 
BUILT TO "TAKE IT." 

ii 

CLEVELAND 3, 01110 

-7;z-ae RECORD ------ 
By T H E E D I T O R 

THE amazing advances that have 
taken place in the field of elec- 

tronics in recent years, coupled with a 
tendency for dealers to operate their 
own repair shops, have given many an 
independent radio serviceman qualms 
regarding his ability to retain his pres- 
ent position. We feel such fears are 
not justified, as can be seen from the 
following impartial analysis of the 
situation. 

A large number of conventional 
broadcast receivers will be manufac- 
tured and put into use during the next 
few years. These receivers may be 
serviced in conventional ways. These, 
in addition to receivers now in use, 
will provide a very large chunk of 
servicing business. It is very likely that 
independent repair shops will handle 
the majority of this business. 

For the progressive serviceman who 
is willing to spend some time and 
money studying and acquiring new 
equipment, there will be FM and tele- 
vision receivers to install and service. 
However, no attempt should be made 
to service such equipment without ade- 
quate knowledge of the circuits and 
theory involved, and without suitable 
equipment. Particularly in television 
receivers, the techniques of servicing 
and locating faults are quite different 
from those used in conventional broad- 
cast receivers. 

There is a very broad and profitable 
field opening up to the enterprising 
serviceman as a result of the growing 
public consciousness of the importance 
and reliability of electronic devices. 
This is the field of "gadgets" for the 
convenience, safety, protection, or 
amusement of the customer. Such items 
as photocell- operated or capacity - 
operated burglar protection devices, 
garage door openers, automatic devices 
for turning the radio on and off at a 
predetermined time, and electronic de- 
vices for playing various tricks on 
guests, all fit into this category. In 
general, no ready -made equipment is 
available for these various applica- 
tions, which gives the serviceman a 
splendid opportunity to build units to 
suit the customer's particular need. 
Each installation will be different, and 
will require individual attention. These 
devices are not difficult to build and 
do not require more than average 
radio knowledge and skill. 

To properly exploit this idea, the 
serviceman must acquaint his prospec- 
tive customers with the possibilities of 
these various gadgets. This, of course, 
means advertising. If various service 
shops throughout the country had been 
equipped to provide burglar protection 
for homes, and had advertised this 
fact, they would have been flooded 

with orders following the Degnan kid- 
napping case in Chicago. It is a rela- 
tively simple matter to set up an 
infrared light source, suitable mirrors, 
and a photoelectric cell relay arranged 
in such a manner as to set off an 
alarm, turn on a light, or perform any 
desired function if an intruder steps 
into a room and breaks the beam of 
light. Installations of this kind could 
prove very profitable to the installer, 
and it should not prove too difficult to 
secure this business. 

Automatic garage -door openers could 
also prove to be a profitable side -line. 
A system for this purpose must, of 
course, be made burglar -proof. This 
could be done by the use of one or two 
step relays, together with a coding sys- 
tem, so that a certain combination of 
flashes of long and /or short duration 
and no other would serve to open the 
doors. The photocell could be recessed 
in a long tube so the car lights would 
operate it in the daytime as well as at 
night. A miniature transmitter lo- 
cated in the car and a suitable receiver 
in the garage, again with a coding sys- 
tem, could also be devised to perform 
the same function. 

Many people would like to fool their 
guests by apparently having a special 
"request" program suddenly appear on 
the radio. This may be accomplished 
by using a miniature transmitter of 
the type used in wireless record 
players, together with a suitable re- 
cording containing the "request" and 
the "program." This could be remotely 
controlled, and the receiver tuned to 
the correct spot. 

There are innumerable ideas of this 
kind which will immediately become 
apparent to the mind of the reader. 
More specific information on many of 
these ideas, including circuit diagrams 
and construction details, will appear 
from time to time in RADIO NEWS. 

A good deal of the industrial elec- 
tronic control equipment now in use 
and to be installed in the near future 
is not much more -and sometimes 
much less- complicated than the aver- 
age radio receiver. Large factories 
using this equipment will, of course, 
hire their own repairmen to keep such 
equipment in order. However, in many 
communities, there are smaller fac- 
tories using only one or two pieces of 
electronic equipment. They cannot hire 
a repairman for the sole purpose of 
keeping this equipment in repair, and 
so there is an excellent opportunity 
for the radio repair shop in the vicinity 
to contract for this service. An exces- 
sive amount of study or additional 
expensive equipment should not be re- 
quired in order to do an excellent job. 

(Continued on page 142) 

RADIO NEWS 
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NEW ! 

HALLICRAFTERS SX -42 
Here's the NEW SX -42 -the receiver that sets a 

new standard in radio performance. Covers 
everything: Frequency range of 540 KC. to 
110 MC. brings you high- fidelity broadcast re- 
ception -world -wide Short -wave coverage - 
PLUS true high -fidelity FM broadcast reception 
(all FM frequencies), and hi -fi phono reproduc- 
tion. The new SX -42 is brilliantly designed to 
bring you more features, more operating thrills 
than you've ever thought possible. Wide -vision 
no -glare dials, AM -FM signal level meter, six - 
position selectivity control, dual IF system, sep- 
arate sensitivity and volume control, NEW SIM- 
PLIFIED controls for family use. Designed for 
top -flight reception -in the home, or for Ama- 
teur and Commercial communication work. 
Net, less Speaker $250.00 

THE RME 45 
The famous RME 45 Receiver delivers peak 
reception on all frequencies -550 to 34,000 
KC. Features full -vision calibrated dial 
using a single control for two -speed tuning. 
Includes five Amateur bands with ample 
band - spread. Has DB- calibrated signal 
level meter; 5 -step variable crystal filter; 
Automatic Noise Suppression; stable, vari- 
able -pitch beat oscillator, and a host of 
other features. Housed in handsome stream- 
lined metal cabinet with matching speaker. 
Net, with Speaker $198.70 

Order Your 

Communications Receiver 

from ALLIED 
You Get Earliest Delivery from ALLIED 

because ALLIED is the world's largest distributor of 
communications equipment. Naturally, we receive manu- 

facturers' shipments quickly -and these shipments of 
highly diversified gear are completely centralized for 
faster handling. All this means that you get faster service 

on your orders -handled, of course, with customary 
ALLIED efficiency and expert attention. Your orders to 

ALLIED are orders for earliest deliver). 

NATIONAL NC -2 -40D 
One of National's top receivers. Covers 
490 KC. to 30 MC. range in 6 tuning bands. 
Has definite, accurate calibration for all 
bands. Features efficient single -dial control. 
Famous for its stable high frequency cir- 
cuits. Frequency drift is reduced to a negli- 
gible value by temperature compensation. 
Has automatic band -in -use indicator. Wide - 
range adjustable series -valve -noise limiter. 
Flexible crystal filter. Special r.f. coupling 
circuits maintain full sensitivity 
Net, less Speaker $225.00 
Speaker in matching cabinet, Net..$16.44 

Other Communications Receivers 
Hallicrafters S -38 $39.50 RME -84 
Hallicrafters S -40 79.50 RME VHF -152 Converter 
Hallicrafters S -36A 307.50 RME DB -20 Preselector 

National NC -46 97.50 National HRO 

NC -46 Speaker 9.90 Hammarlund SPC -400X 

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

$98.70 
86.60 
68.20 

274.35 
342.00 

ALLIED RADIO 
Everything in Radio and Electronics 

Dett1111ber. 19 16 

HAMMARLUND HQ -129 -X 
Designed to meet the most critical demands 
of professional operators. Full range, .54 
to 31 MC. accurately calibrated. Has 4 
calibrated Ham bands and one arbitrary 
scale. Variable selectivity crystal filter. Low - 
drift beat oscillator for code and locating 
stations. Antenna compensator. Voltage 
regulation. Automatic noise limiter. Coat - 
pensated oscillator to reduce drift during 
warm -up. Earphone jack. Three i.f. ampli- 
fier stages. Two audio stages. Speaker sup- 
plied in matching metal cabinet. 
Net, with Speaker $173.25 

ALLIED RADIO CORP., D. L. Warner, W9IBC 
833 W. Jackson Blvd., Dept. 1 -MM -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. 

Name 

Address 

City Zone State 

-.e-MIee.. .u 
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MORE SUPER -SPECIAL BUYS!!! 
RECEIVERS - TRANSMITTERS - COMPONENTS 

MAGNETRONS - KLYSTRONS 

NEW USN 
NAVY MODEL 

RAK -7 
SHIP RECEIVER 

15 kc. to 600 kc. 6- tube receiver with: 
AVC -Band pass filter - 
Audio filter - Noise 
limiter - Precision 
tuning with a Vernier 
dial -Voltage regula- 
ted power supply, with 
three tubes, for 60 cycle, 115 volts. Can be battery operated. Complete with spare parts 
box weighing 73 lbs., spare tubes and $69.50 inst. book 

AMERTRAN PLATE 
TRANSFORMER! 115 v- 
60 cycle primary. 6200 
volt -ct -700 mil secondary. 
Size 11" $39.95 $39.95 14" x 10".. 

700 M. A. CHOKES. 
Can be used with American 
Transformera. $7.95 

HI -VOLT TRANSFORMER 
1.4 WAVE RECTIFICATION - 115v- 60c /3200v at 
150 mils. 
MADE BY KENYON $9.95 
Power supply transformer. Fri. 115/60 cps See. 
1: 750v- .113a; Sec. 2: 6.3v -5a; Sec. 3: 5v -3a. 2500TV 
specially priced at $5.95. 

RELAYS 
DPDT 10e contacts. 115v/ 

60 cps coil $1.89 
SPOT 5a. ac; la dc: 115v 

cont. 115v/60 cps 1.25 
SPDT contacts: 5a 50v coil 

rated 115v /60c 1.39 
DPDT 115v/60c. cont. rating 5a at 50v 1.69 
DPST Telephone type; 2p, 1 cl: 1 open; cont 

rating, 5a at 50v, coil rating 3.5 ma (at 12K 
ohms). 1000 vac 1.05 

JUST A FEW LEFT - NEW /1 
COMPLETE TRANSMITTING $6850 
AND RECEIVING SETS 
No. 19 -Mark I -II -III Tank, made by Zenith & 
Emerson, lend -lease Russia. Trans. 6 tubes 807 final. grid mod. tel. 2 to 8 meg. cont. var. Includes 80 & 
40 m. bands. Receiver 6 -tube Super -Het. Also in- cluded intercom. 8v. 3 control boxes, 3 Comb. head 
phones & mikes; power supply, dynamotor, 12- volts. Ideal for mobile or marine. Also includes ant.. varlo- 
meter. Shipping weight in crates 300 lbs. (& spare 
set of tubes). THESE UNITS ARE NOT KNOCK- 
DOWN SETS. THEY ARE COMPLETELY AS- SEMBLED AND READY TO OPERATE! MANY 
SPARE PARTS INCLUDED. 

Audio Transformer Modulators, etc. 
Modulation amfr: typical for 211's eL A50W $1.35 
Modulation xmfr: 807 to pr 807's 1.65 
Modulation xmfr: pr. 811's to 811 5.00 
Driver transf: 6V6 to pair 811's 3.00 
Chi. transformer: P.P. Mod. & Driver 6L6's 

per pr. 3.30 

WHEN IN N.Y. CITY 

- You're welcome - 
Brouse around, thou- 

sands of different parts 
-no obligation. 

BRAND NEW C.R. TUBES 
Made by No. American Philips 

Tube Type Approx. List Your Cost 
3BP1 $15.00 $ 3.95 
3FP7 27.00 3.35 
5BPI 20.00 4.95 
5BP4 27.00 5.95 
5CPI 45.00 4.95 
5CP7 48.00 6.00 
5FP7 32.00 4.25 
5.1142 48.00 13.50 
837 2.80 1.50 
872A 7.50 .3.50 
705A 22.50 7.50 
241 B- W E 85.00 50.00 
861 155.00 95.00 
Sockets for 5CP1; 313P1, and similar types of 
tubes $ .95 

PULSE AMPLIFIER 
Signal corps type 
ItC409. Designed for 
115 volts. AC 60 
cycles. Component 
parts worth several 
times the price of this 
unit. Slightly used. 
Following are a few 
of the items that 
make up the unit. 

1 -304TL (Eimac). 3-2 mfd. 4,000 W. V.xOE Pyranol condensers. 1 -3200 volt 150 MA power transformer. 1- Varlac 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. 1000 volt GE Pyranol. 
1 -2 mfd. 1000 volt GE $59.50 Pyranol. 

TRANSMITTING CONDENSERS 
B. Split stator Cardwell PK- 200 -QD; 30 -200 
mmf per section. Special Hi -Volt. 

$9.95 Listed at $65 

C. Johnson type 500D35. Maximum cap. 500 mint, 
min 35 mint. .08" spacing. 3500v. 

$ 4.75 Listed at $11.75. Lowered to.._ Y 

i 

RG-8/U .05 per foot 
RG-9 /1.1 .05 per foot 
RG- 38/U.05 per foot 

SPECIAL Price Minimum order $1.50 
Limited Stock HURRY!! 

NEW POWER SUPPLY for LM-18 freq. meter. Output: 290 v. at 20 ma; 13 v. at 600 ma. Input: 
105 -125v. at 60 cps; 280 ma; 27.6 W. type 84 rectifier tube; shock mounted. Complete 
with input and output cables tube $14.75 included 

MAGNETRONS!! 
Westinghouse type 
2J32 (JAN) Just re- 
leased. This is the 
first large lot of 
MAGNETRONS to 
flow into the civilian 
market! The 2J32 is 
designed for 10 cm. 
operation. Brand New, 
packed in individual 
protective cartons. The 

1200. OUR PRICE 2J32 is 1ís[$3 at 
$35.00 

KLYSTRON oscilla- 
tor tubes 2K25/723- 
ab, designed for 3 
cm. operation. New 
Packed individually. 
Listed at $38.00. 

OUR PRICE $7.75 

OIL, AND OIL IMPREGNATED 
CONDENSERS 

.8 mfd 600vdc _ S .15 
2. mfd 600vdc -69 

2. mfd 220vac, 600vdc .40 
5. mfd 600vde 1.00 

10 mfd 600vdc 1.49 

2 mfd 100vdc 1.P9 

.4 mfd 1500vdc .Y0 

2. mid 1500vdc 1.50 
1 mfd 2000vdc Pyranol 1.50 

.4 mfd 5000vdc 2.95 
15 mfd 330vac or 1000vdc 1.95 

SANGAMO MICA CONDENSERS 

F3L .0003 mfd 8000v list $29 

F3L .0015 mfd 8000e list $31 
F3L .002 mfd 8000v list $32 
F3L .005 mfd 8000v list $40 

FIL .001 mfd 5000v list $14 

$ 3.75 

4.00 

4.00 

4.75 

1.95 
Solar type S% .0015 mf 3000v-list $9.95 .75 
Sangamo G-4 .004 mf 20kv 

$25.5 
(1Fat $110) 

0 

Sangamo G-3 .006 mf 10kv (list $87.50) $19.50 

I -F Crystal filter for 
BC -312. BC -342. Res- onant at 470 kv. 

Crystal 
included $6.95 

NEW ARC -5 SUPERRET RECEIVERS. Tubes (in- cluded) 3- 12SK7; 1 -12K8; 1- 12SR7; 1 -12AG. Range (specify freq. desired) 190 -550 Kr; 1.5 -3 me: 
3 -6 mc; 6 -9.1 mc. Power: 24 -28 VDC. 
Remote control unit and Dyna -motor $25.50 and tubes 

SERVICE MEN ATTENTION 
Send for Philco Auto replacement parts list, also standard resistors. condensers, and miscellaneous parts, etc. 

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. Send for Flyers. 

COMMUNICATIONS EQUIPMENT CO. 
131 -A LIBERTY ST.-, NEW YORK CITY 7, N. Y. 

TELEPHONE WH 4 -7658 

SILVER BUTTON 
MICA CONDENSERS 

stud. mie. (Erie /Cen- 
tralab.) 175- 180 -185- 
245 - 335 - 360 - 
370 mmfd 900 vde 
each S .05 
lots of 100 4.50 
lots of 1000 37.50 
minimum order $1.00 

IO RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


BUILT IN 
A.C. Coil Assemblies available 
for 6 v., 12 v., 24 v., 115 v. 
D.C. Coil Assemblies available 
for 6 v., 12 v., 24 v., 32 v., I IO v. 

*Iwo basic parts -a coil assembly and a 

contact assembly- comprise this simple, yet 

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. SERIES 200 RELAY 

Contact Assemblies 
Single pole double throw 
Double pole double throw 

Opt sale at 2/oa4 Nß.í j 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 NINE COIL 
ASSEMBLIES ASSEMBLIES 

The Series 200 is available with a sin- Four a -c coils and five d -c coils are 
gle pole double throw, or a double pole available. Interchangeability of cols 
double throw contact assembly. In ad- enables you to operate the Series 200 
dition, a set of Series 200 Contact relay on one voltage or current and 
Switch Parts, which you can buy sep- change it over to operate on another 
arately, enables you to build dozens of type simply by changing coils. 
other combinations. Instructions in each 
box. 

Your jobber has this sensational new relay on sale now. Ask him about it. 

Or write for descriptive bulletin. 

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

A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 

December, 1946 111 
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The No. 90281 
High Voltage Power Supply 

The No. 90281 h gh vo loge power supply 
has a d.c. output of 700 volts, with maximum 
current of 250 ma. In addition, AC filament 
power of 6.3 volts at 4 amperes is also 
available so That this power supply is an 
ideal unit for use with transmitters, such as 
the Millen No. 90800, as well as general 
laboratory purposes. 

The power supply uses two No. 816 recti- 
fiers and has a two section ;r filler with 10 
henry General Electric chokes and a 2 -2 -10 
mfd. bank of 1000 volt General Electric 
Pyranol capacitors. The panel is standard 
83/4" x 19" rack mounting. 

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 

IF RADIO doesn't have the biggest 
year in its history in 1947 -even bet- 
ter than 1946 -it will not be the in- 
dustry's fault. According to plans 
which have been flowering since fall 
and will come into full bloom early 
next year, retail sales will be backed 
by one of the biggest national adver- 
ing campaigns of all time. Not only 
will the industry advertise widely, but 
radio ads will also be spread broadcast 
by the National Retail Drygoods As- 
sociation, representing all the larger 
department stores; the National Re- 
tail Furniture Association, represent- 
ing 8000 outlets, and the National As- 
sociation of Music Merchants, with 
7000 additional outlets ... the theme 
of the sales drive, in case you haven't 
already heard, is "A Radio in Every 
Room for Every Purpose ?' Radios are 
being designed to back up the theme. 

PRODUCTION, if figures available 
as this goes to press are any indication, 
will also back up the campaign -and 
how! Before the end of the summer, 
production totals had broken the rec- 
ords both for the industry and as 
against prewar averages, surging ap- 
proximately to the million- and -a -half 
unit mark per month by the end of 
August. Better still, and continuing 
steadily into the fall, production of 
consoles and radio -phonographs rose 
substantially. Table models of the 
electric type continued to dominate 
the totals, coming off the line at the 
rate of a million a month. Even FM 
sets and television receivers showed 
steady gains, despite continued diffi- 
culties in getting all necessary parts. 
Wood cabinets continued to lead the 
list of short items. 

WITH THE RECEIVING end of the 
industry thus on the boom, FCC year- 
end summaries indicate an equally 
expansive year in the broadcasting 
field. Things are moving so fast that 
it is difficult to keep up with them, but 
if the number of stations now on the 
air or licensed to go on the air stay in 
business, and the applications in FCC 
files are granted, there will be more 
than three thousand outlets in oper- 
ation by the end of 1947 -more than 
five times the six hundred -odd broad- 
casting stations ten years ago. Three 
thousand is, of course, a somewhat in- 
flated figure, since some of the new 
stations will not survive and a sub- 

stantial percentage of the applications 
will fall by the wayside. But at worst, 
on FCC conservative estimates, there 
will be more than two thousand in 
business before mid -'47 -not bad any 
way you look at it. 

WITH DOMESTIC PRODUCTION 
showing signs of catching up with de- 
mand, if not outstripping it, during 
1947, interest is heightening in out- 
lets abroad. Wheels are already turn- 
ing on this problem, both toward the 
manufacture of models designed for 
foreign markets and toward market 
research to discover where purchasers 
will be the most numerous and enthu- 
siastic. Spearheading the research are 
the Radio Manufacturers Association 
and the Bureau of Foreign and Do- 
mestic Commerce of the Department 
of Commerce. Indications are good 
that first target will be the South 
American market, and for two excel- 
lent reasons: not hard -hit by the war, 
populations south of the Rio Grande 
are in better shape economically to 
buy radio equipment; and -because of 
the war -they have not been able to 
get a supply to meet the demand. 

BEST CUSTOMER among South 
American and Central American coun- 
tries is Brazil, followed by Mexico, 
Chile, Columbia, Cuba. Worst is Ar- 
gentina, which has a radio industry 
that is supplying domestic needs and 
looking at the foreign market, too. 
These and other facts about the South 
American radio market are to be 
found in a book called "Latin -Amer- 
ica Radio Receiver Markets -Mer- 
chandising, Design, and Digest of 
Tariff System," by Mort N. Lansing of 
the general products division, commo- 
dities branch, Bureau of Foreign and 
Domestic Commerçe, Washington. The 
book is under the imprimatur of the 
Federal Government Printing Office 
and is considered so important to U. S. 
manufacturers that RMA is sending a 
copy to every one of its members . . . 
Regardless that Brazil is the best cus- 
tomer south of the line, our best pre- 
war buyer was Mexico, who bought al- 
most a hundred per -cent of its sets 
from U. S. makers. Farther south, 
before the war, stiffest competitor - 
you'll never guess -was Holland, but 
the Dutch are not reckoned as tough 
rivals at least for the next few years, 
owing to their problems in repairing 
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atin walnut finish 

accented by an edge -lighted dial gives this new Air King radio -phonograph a beauty of appearance equalled 

only by the purity and naturalness of its tone. Styled with simple dignity, it fits naturally into any decorative 

scheme. Engineered by Air King, it wins the enthusiasm of the critical musician. And, produced by Air 

King, its quality demands no penalty of price. 

;eatare4 dad make de oveen extnwee1. a a,Oer/aGrtae i' &36,((menf inc'c (/e. 

Six tube (including rectifier) superheterodyne for standard broadcast. Two dual -purpose tubes give eight -tube 

reception. AC or DC. Automatic changer for ten- or twelve -inch records. Permanent Alnico No. 5 magnet speaker. 

Featherweight, low- pressure tone arm. Permanent needle. Crystal pick -up. Automatic volume control. Full range 

tone control. Beam power output. Built -in loop aerial. 

P4al7 1 gadia .7'rnce 1.920 

AIR KING 
ItADIO 

Division of 

HYTRON RADIO & ELECTRONICS CORPORATION 

THE Crut THE Urewen .Jrrnce 

December, 1946 
THE gaden THE .../arfaid THE Maxon THE aaronrl THE fia/ iulanaa.. 

13 

www.americanradiohistory.com

www.americanradiohistory.com


SPì1NTITE 
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 for Catalog 
141 picturing Air. WALD EN 
craft Radio and WORCESTER 

SHREWSBURY 
WORCESTER MASSACHUSETTS 
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S P O T R A 
damages done by the war. Whoever 
competes with us -don't underesti- 
mate either the Argentine or Britain 
-indications now are that we'll get 
the biggest share of the business for 
some time to come -and exports in 
the radio field for 1947 to South Amer- 
ica are estimated at $16,900,000 by Mr. 
Lansing. 

ARGENTINA ISN'T THE ONLY 
NATION active in radio, according to 
scattered reports trickling into Wash- 
ington from abroad. Russia, hailing 
itself as "the birthplace of radio" on 
the basis of the set demonstrated May 
7, 1895, by Alexander Stephanovich 
Popov (that's what they say, boss!) - 
Russia now claims "the most power- 
ful station in the world" at Moscow 
and (potentially) more receiving sets 
than you can shake a stick at. New- 
est Muscovite radio gadget -a re- 
ceiver designed to fit on the handle- 
bars of a bicycle, designed by a ham. 
Hams are steadily increasing in num- 
bers in the USSR, according to the re- 
ports ... Although not considered a 
formidable factor in the foreign mar- 
ket, France's radio industry is report- 
edly staging an impressive comeback 
to supply the domestic market. Eng- 
land, as indicated above, is moving 
rapidly enough to become a competitor 
worth watching in the export field. 

RADIO SCIENTISTS almost daily 
reach farther into the stellar spaces, 
reporting events of such Buck Rogers 
proportions that the average observer 
can only come to one conclusion -any- 
thing can happen, and probably will 
before this gets to press. Among the 
most recent believe -it -or -hots is the 
statement by Grote Reber of Wheaton, 
Illinois, practically a next -door neigh- 
bor to our home office, that he has 
picked up signals from the Milky Way 
which he estimates have been enroute 
to earth as much as a thousand years. 
Mr. Reber didn't pick up the signals 
with a crystal set -used a sheet-. 
metal mirror 31.4 feet in diameter and 
20 feet in focal length which focuses 
the long -wave radio radiation which 
it collects from a systematic scanning 
of the sky. These radio waves orig- 
inating outside the earth are called 
cosmic static and make a hissing sound 
similar to the boiling of a teakettle. 
Mr. Reber has found that at 160 mc. 
the sound is very strong in the direc- 
tion of the Milky Way. Cosmic static, 
he reports, has a high intensity for the 
frequencies used by long- distance, 
short -wave commercial stations. It is 
weaker in the FM and television fre- 
quencies, faint at the lower radar fre- 
quencies, and fades out in the higher 
radar frequencies. 

BIKINI BY- PRODUCTS are as nu- 
merous as the lessons learned at Oper- 
ation Crossroads, but at least one 
that has an optimistic ring for those 
interested in radio turned up recently 
in the wake of the atom bomb tests. 
Jobs are waiting for men interested in 

D I O N E W S 

the field of radiological safety -the 
problem of protecting ships and per- 
sonnel contaminated by an A -bomb 
blast. A school is already in operation 
to train experts in the field, with head- 
quarters in Washington. It is in 
charge of Commander Draper L. 
Kauffman. Special problems of ship 
decontamination presented by the 
Crossroads vessels and the lessons 
learned at Bikini, plus fundamental 
concepts of nuclear physics, form the 
basis for instruction at the school. 
First students were Army, Navy, and 
Public Health officers. Faculty in- 
cludes some of the outstanding A- 
bomb specialists -Lt. Col. A. Roth of 
the Army Ground Forces, Lt. Col. J. 
M. Talbot of the AAF, Commander E. 
G. Williams of the U. S. Public Health 
Service, Dr. G. Dessauer of the Uni- 
versity of Rochester, Dr. R. J. Steph- 
enson of Wooster College and Dr. M. 
L. Pool of Ohio State University. All 
actively participated at Operation 
Crossroads. Promising graduates of 
the course will be added to the fac- 
ulty and other schools may be opened 
elsewhere in the country. Training 
techniques and a manual of instruc- 
tion are being developed. 

FROM FCC COMES WORD that the 
new table of service -allocations of 
frequencies between 25,000 kc. and 
30,000,000 kc., approved early this fall, 
seems to be working out to every- 
body's satisfaction. Among the changes 
was the allocation of a new band for 
navigation radar aids between 5250 
and 5650 mc., with merchant marine 
radar limited to 5460 to 5650 mc. The 
former 400 mc. amateur service band 
between 5250 and 5650 mc. was re- 
placed by 200 mc. bands at 3300 -3500 
mc. and 5650 -5850 mc. Non- govern- 
ment fixed and mobile services, who 
thus lost the 5650 -5850 mc. band, were 
compensated with the band 3500 -3700 
mc. Provision was made for develop- 
ment and experimental work in radar 
by the merchant marine by allocation 
of the bands 3000 -3246 mc. and 9320- 
9500 mc., in addition to 5460 -5650 mc. 
The exclusion of the aeronautical mo- 
bile service from the international al- 
location for the non -government fixed 
and mobile bands above 1000 mc. was 
eliminated, as was the exclusion of 
non -government services from the ra- 
dar navigation aids bands 8500 -9300 
mc. and 9600- 10,000 mc. 

THE FACSIMILE COMMITTEE in 
their report to the NAB convention 
held in Chicago revealed that the in- 
dustry has agreed on several stand- 
ards which will be submitted to the 
FCC. Briefly these are: page size, 
degree of definition, the speed and 
timing signal by which the station 
broadcasting facsimile controls the 
alignment of the page received by ra- 
dio facsimile. Agreement on these 
points represents 10 months' work by 
this RMA committee and as a result it 
should push facsimile along at a more 
rapid pace. 
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1ta IN YOUR OWN HOME4a/L12 

RA 1 
ELECTRONICS 
lue Pladecal 

WITH THE HELP OF 

A EIGHT Big Kits of Actual "Learn -by- Doing" Radio 

Parts and Assemblies with which you make 133 fascinat- 

ing SHOP METHOD EXPERIMENTS in your own home! 

Imagine building 7 different Radio Receivers that operate! 

B A 16 mm Home Movie Projector and Twelve Reels of 

"Learn -by- Seeing" Home Movie Films ... for picture - 

clear, fast understanding of Radio Fundamentals! 
NO PREVIOUS RADIO 

OR ELECTRICAL 1 

EXPERIENCE NECESSARY 
DeForest's Training, Inc. provides 
every major home study aid to help you 
learn Radio- Electronics rapidly and thor- 
oughly ... to give you the experience and 
confidence needed for a responsible, Good - 
Pay Job, or to Start a Business of Your Own! 
Here is a REAL opportunity field for YOU 

. when you are a trained Radio -Electronics 
man! Just think of the tremendously exciting 
future ahead of FM Radio, Aviation and 
Broadcast Radio, Sound Motion Picture Equip- 
ment, Servicing and Sales of Radio Equipment, 
etc. Put yourself in this picture ... See how you 

can benefit from a PRACTICAL training in this 
fascinating work! Think, too, of the coming possi- 

bilities ahead of Radar, Facsimile and Television. 
Send TODAY for the interesting, opportunity - 
revealing book, "Victory for You!" See how others 
probably no more talented or ambitious than you, 
Rave advanced in earning power after 

1 
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C Modern, well -illustrated, Loose -leaf Les- 

sons, prepared in clear, simple, understand- 

able language ... to guide you throughout 
your training! 
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THEN GET THE HELP OF. 

OUR EFFECTIVE 

EMPLOYMENT 

SERVICE 

this training ... how YO can do it 
too! Mail t e coupon NOW! 

16 MM 
MOVIE 

PROJECTOR 

YOU USE 

"LEARN -BY- SEEING" 

MOVIES 
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VETERANS! 
Big things are happen- 

ing at DeForest's Train- 

ing, Inc. for veterans! 
See how you can prepare 

yourself WITHOUT 
COST for a GOOD JOB 

Or a BUSINESS OF 

YOUR OWN in the vast 

Radio -Electronic op- 

portunity field. 
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DEFOREST'S TRAINING, INC. INCLUDES 

INSTRUCTION IN MOTION PICTURE 
SOUND EQUIPMENT, FM RADIO AND 
TELEVISION . . . RESIDENTIAL TRAIN- 
ING IN OUR MODERN CHICAGO LAB- 

ORATORIES ALSO AVAILABLE --ASK US 

FOR INFORMATION! 

December. 1946 

E. B. DEVRY, President 
DeFOREST'S TRAINING, INC. 
2535 -41 North Ashland Ave., Dept. RN -C12 
Chicago 14, Illinois, U.S.A. 

Send FREE "VICTORY FOR YOU!" BOOK, showing how I may I 
make my start in Radio Electronics. 

I Name- Age 

Address 
Apt I 

I 

City Zone State 
If under 16, check here If a discharged Veteran of 

for special information. World War II, check here. I 
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ways a winner! 

It ¡it #* 

Collins 310A Exciter 

domwilliPs 

16 

Collins 30K Transmitter 

RELIABLE -The Collins 30K is designed to 
give continuous satisfactory performance 
on the amateur bands. When you want to 
go on the air, just throw the switch. The 
components utilized in the 30K are rugged 
and long lasting. They are built to back 
you up when the DX starts coming through. 

EFFICIENT AND CONVENIENT -The 30K 
is designed specifically for amateurs. It 
utilizes modern circuits and wartime elec- 
tronic developments. It's easy to operate. 
The 310A exciter is placed right on the 
operating desk. PTO (permeability tuned 
oscillator) control gives you accurate direct 
reading frequency control. The 30K is 
rated at 500 watts input on cw or 375 
watts on phone. 

ATTRACTIVE -Both transmitter and exciter 
are finished in St. James gray. You'll be 
proud of their up -to -date, pleasing appear- 
ance. They will give a professional look - 
and performance -to your ham shack. 

There are several more reasons 
why the 30K is a winner. For in- 
stance, the PTO is accurate to 
within 2 kc on twenty meters, and 
the audio circuit contains a speech 
clipper for more effective modula- 
tion. We suggest that you write for 
an illustrated descriptive bulletin. 
The 30K and 310A come complete 
with tubes and interconnecting 
cable. 

FOR RESULTS IN AMATEUR RADIO, IT'S .. 

COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA 
11 W. 42nd St., New York 18, N. Y. 458 South Spring St., Los Angeles 13, California 
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WE SHIP ANYWHERE IN THE WORLD 
INTERNATIONALLY FAMOUS 

SEND FOR 

COMPLETE 

LIST OF 

AVAILABLE 
RADIO TUBES 

AND PRICES 

THE NEW MODEL 670 

A combination VOLT -OHM 
MILLIAMMETER plus CA- 
PACITY REACTANCE, IN- 
DUCTANCE and DECIBEL 
MEASUREMENTS. Added 
Features: The Model 670 
includes a special GOOD - 

BAD scale for checking the 
quality of electrolytic con- 
densers at a test potential 
of 150 volts. 

$28.40 

Makes an 
ideal work 
and display 
fixture for 
selling new 
R e c o r d 

Changers. All 
new combination sets are 

now being made with Rec- 

ord Changers. Cash in on 

this business. Order your 
CHANGERAK now! 

$"95 

Send for free catalog 
and prices of hard -to -get Radios, 

Radio Tubes, Radio Parts, Pickups, Motors, 
Condensers, Tube Checkers, Volt and Ohm 
Meters, Signal Generators, Signal Tracers, etc. 

FLANAGAN'S SPECIALS 

Royon A -C Cords 15c ea. 

RADIO TUBE PULLERS 25c ea. 

A Handy Tool 

Knobs (50 Assorted) $2.50 box 

Push on and screw types 

An 
Exceptional Value! 

5 -Tube Punched CHASSIS 39c ea. 

Complete Outdoor AERIAL KITS 90c ea. 

100 -Foot Roll Push Back Wire 75c 

All Rubber, Rubber Plug A -C CORDS 
5c ea. 

100 Feet Spaghetti 51.00 

4 x 4 Dial Windows 7c ea. 

AC -DC Antenna Hanks (For all radios 
c ea. 

100 -Foot Roll HOOK -UP WIRE 50c 

INSULATED RESISTOR KITS (over 
10 0)0 box 

All wanted sizes -List price 512.50 

Y00 Assorted 10 -Watt WIRE WOUND 
per 100 RESISTORS 

10 Assorted VOLUME CONTROLS 51.50 
(No switches) 

Medium single output for 50L6 60c ea. 

Emerson -20/20 -150 Volt TUBULAR 
CONDENSERS- Guaranteed Fresh, 55c ea. 

LITTLE FUSES (All glass) -1t /4 Amperes 
ea. 

RADIO SETS 

Three -tube PORTABLE RECORD PLAYERS 
$36.40 ea. 

Tone control -Beautiful cabinet 

ANTENNA LOOPS (For all small sets) 
48c ea. 

JACKSON SOLDER IRONS $1.60 ea. 

DIAL CABLE (Braided Bronze- 
Braided lc ft. Rayon) 

Official U. S. Army TELEGRAPH KEYS 
c ea. 

CRYSTAL MICROPHONES (American 
Model D7TP.) 58.44 ea. 

MULTI -METER (New model PB21;35.75 
ea. 

AC -DC Portable type 

Original Emersonette CABINET $1.40 
Original Philco PT25 CABINET $1.65 
Brown Bakelite 

CARBON RESISTORS (Box of 10051 most 
box needed sizes) 

r INSULATED TIP JACKS (Red or Black) 
8c ea. 

AUTO AERIALS $1.45 ea. 

Brand New CARBON HAND MIKESI 
50 ea. 

Completely Wired. Uses a 

PM or DYNAMIC speaker. 
Tubes 50L6, 35Z5, 12SQ7. ea- 

Salk 

Including tubes $7.44 ea. 

Including tubes and speaker $9.38 ea. 

SHURE 
ASTATIC 
WEBSTER 

$919 
Complete with Hardware 

Latest Date of Manufacture 
each 

SELF- STARTING 
PLATE INCLUDED 

$420 

THE NEW 
MODEL 450 

Speedy Operation 
Assured by newly 
designed rotary se- 
lector switch which 
replaces the usual 
snap, toggle, or le- 
ver action switches. 
We can give you 
detailed specifica- 
tions. The model 
450 comes complete 
with all operating 
instructions. Size 
13" x 12" x 6 ". 

s3950 

FLANAGAN 
RADIO CORPORATION 

N. E. Cor. 7th & CHESTNUT STS., Philadelphia 6, Pa., U. S. A. 

December, 1946 
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TECHNICAL AND UP-TO-THE-MINUTE FACTS TO HELP 

eoro SERVICEMEN 

THE MAGAZINE 
WITH EVERYTHING YOU NEED 

moist wee Gdrat 
THE RADIO SERVICE BENCH 

Valuable tips for speeding -up and 
improving your radio repair jobs. 

RADIO MAINTENANCE PROCEDURE 
Trouble -shooting and maintenance 
methods for hard -to -fix equipment. 

ELECTRONICALLY SPEAKING 
A technically complete and accurate 
digest of every new development. 

REVIEW OF TRADE LITERATURE 
Discussion by authorities of pertinent 
books, manuals and manufacturers' bulletins. 

SERVICE MEN'S ACTIVITIES 
Facts about what's going on in various 
radio trade associations. 

RADIOAUTOBIOGRAPHIES 
Interesting biographical sketches showing 
the successful use of different methods. 

THE LATEST THING IN RADIO 
Informative data about new products 
and their application in your work. 

SERVICE MEN'S OPINIONS 
ltZ A free- for -all where our readers can 

%have their say. 

the 
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RADIO MAINTENANCE MAGAZINE 
460 BLOOMFIELD AVE. MONTCLAIR, N. J. 

RN-12 
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Please enter my subscription as follows: 

For 12 Issues El For 24 Issues U at $2.50 at $4.00 

NAME 

'OCCUPATION 

ADDRESS 

CITY 

STATE 

ZONE 

`State whether Radio Serviceman. Jobber or Dealer. 
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MODERN RADIO 
EQUIPMENT FOR YOU 

TO USE AND KEEP 

The very essence of National Shop Method 
Home Training Is EXPERIENCE. You get 
actual experience by working with modern 
Radio and Electronic equipment- building 
many types of circuits. You may build a 

fine, long distance MODERN SUPERHET- 
ERODYNE. signal generator, miniature 
radio transmitter, audio oscillator, etc- 
many other standard actual operating 
pieces of equipment- conduct cathode ray 
and other experiments. This practical work 
advances with your training -YOU LEARN 
BY DOING! 

Modern Radio-FM Broadcast and Reception - 
Television - Industrial Electronics; Power, 
Control, Communications - new equipment 
and methods demand new technical ability and 
experience. Keep up to date with the latest. 

Shop Method Home 
By a Real Established Resident School 
with its own FM Studios, Shops and 

Laboratories. 
TRAIN WITH ADVANCED 

TECHNIQUE 
The good jobs in Radio Electronics 

now go to the men who are equipped to 
handle them. It takes training and ex- 
perience. National Schools, one of the 
oldest and largest trade schools in the 
country, makes it possible for you to 
get this training right in your own 
home IN YOUR SPARE TIME. 

National maintains modern resident 
training Studios, Shops and Labora- 
tories where instructors and engineers 
are working constantly to improve 
training methods. SHOP METHOD 
HOME TRAINING is a logical exten- 
sion of this practical system. 

A FREE lesson that shows you how 
practical and systematic this new train- 
ing method is will be sent you without 
obligation. You may keep and use this 
lesson to prove to yourself just how 
practical National Training really is. 

Get one of the many NEW JOBS 
that demand new techniques and meth- 
ods in Modern Radio. Get your share of 
the NEW BUSINESS that servicing 
the new sets and equipment demands. 
Experts agree that Radio, Television 
and Electronics present opportunities 

APPROVED FOR 
TRAINING 

UNDER GI BILL 

See What National Training 

Has Done For These Men 
National Shop Method Home 
Training wins good jobs, in- 
dependence and security. Take 
the word of National men who 
have established records in 
their favorite Radio. Televi- 
sion, or other branches of 
Electronics. 

From O. K. Ivey, 
Washington, 
D. C., comes this 
endorsement: I 
believe National 

_ offers the beet 
course to be had 

...Keep tip the good work." 

Here's a state- 
ment from R. R. 
Wright, Black- 
foot, Idaho: "Due 
to my training at 
National I waa 
selected to in- 
struct in the laboratory work 
of Navy and Marines." 

Clifford Hannah, 
Portage La Prai- 
rie, Manitoba, 
Canada, writes: 
"My training has 
brought results as 
I'm in line for 

another raise thanks to Na- 
tional's encouragement and 
thorough training." 

Joseph Michel, 
Jr., Granite City, 
Illinois, writes: 
"I am enthused 
with National 
training. I am 
now earning $225 
a month as a radio operator 
and technician and $20 a week 
more in my shop at home. 

Read .what other enthusiastic 
students have written about 
National Training in the big 
40 page book we will send you. 

December, 1916 

much greater than ever before! 
Radio is expanding with far- reach- 

ing improvements in reception. No one 
knows yet how great the Television 
market will be. Electronics will touch 
almost every walk of life-ha industry 
and in the home. 

TURN YOUR INTEREST IN 
RADIO INTO A CAREER THAT 
WILL ASSURE YOU SUCCESS AND 
SECURITY. 

FIND OUT WHAT NATIONAL 
TRAINING CAN DO FOR YOU 
Where do you stand today in mod- 

ern industrial progress? What does the 
future hold for you? You owe it to 
yourself to investigate this opportu- 
nity. With National Training YOU 
GET AHEAD FAST -you may step 
into a good position or start a busi- 
ness of your own. with little capital, 
even before you complete your National 
Course. 

Fit yourself for a career of inde- 
pendence, good earnings, success and 
security in one of the fastest growing 
fields in industry. For full information, 
just send your name and address on the 
coupon and mail it TODAY. 

Get This Book 
FREE 

This big book presents the 
facts about the field of Elec- 
tronics and your opportunities 
in it together with full infor- 
mation about the advanced Na- 
tional 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 lesson. Clip 
and mail the coupon TODAY! 

Training 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA EST.] 905 Lwiì 

MAIL OPPORTUNITY COUPON FOR QUICK ACTION 

L 

National Schools, Dept. RN -I2 (Mail in envelope or pasto 

4000 South Figueroa Street, Los Angeles 37, California on penny post card) 

Mail me FREE the two books mentioned in your ad including a sample lesson of your course. 

I understand no salesman will call on me. 

NAME 

ADDRESS 

CITY 

AGE 

STATE. . 
Include your zone number 

Check here if veteran of World War II 
J 
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LIBERTY-First in Radio Values 
6 -Tube "Super Het" Radio Kit 

Complete includ- 
ing attractive 
Walnut cabinet. 
Pictorial diagram 
furnished. All 
parts mounted. 

YOUR $1495 
COST 

Less Tubes. Wire. Solder 
To assemble all one 
needs is a soldering 
iron and 30 minutes 
of your time. Uses 
1 -25L6 1-25Z6 1 -6SQ7 
1 -6SK7 2.6SJ7 or 1 -50L6 
1 -3525 2 -12SJ7 1 -12SK7 

5 -Tube "Super Het" Radio Kit 

IMMEDIATE DELIVERY 
Special 5 -Tube "Super Het" Kit 

with SLIDE RULE DIAL 
Plated chassis. Beautiful Walnut Cabinet. 
Built -in antenna. Dimensions 65/8x77/8x123/4 
in. Uses one 12SA7 -one 12SK7 -one 12SQ7 
-one 50L6 -one 35Z5. Pic- 
torial diagram furnished. {1995 

YOUR COST T - 
Less Tubes, Wire, Solder 

Complete including 
attractive Brown 
Bakelite cabinet. Pic- 
torial diagram fur- 
nished. All parts 
mounted. App. size 
9 x 5 x 6 inches. Uses 
one 25L6 -one 25Z6- 
one 6SA1 -one 6SQ7 
-one 6SK7 or one 
1 -50L6 1 -35Z5 1-12SA7 
1 -12SQ7 1-12SK7 

YOUR $1295 
COST 

Less Tubes. Wire. Solder 

RADIO LINE FILTER 

Portable Phonograph Kit 

Attractive Leather Covered cabinet. 
Complete with motor. pick -up, am- 
plifier. Size 14x71/2x19 inches. Uses 
one 25L6 -one 25Z6 -one 6C5. Tone 
and volume controls. 

YOUR 
COST 

39 
SLess Tubes, Wire. Smarr 

This radio line filter is designed to steady a choppy or 
rippling line -and to filter out power line noises, fluo- 
rescent light noises, elevator noises, HF noises, etc., which 
are super -imposed on the line by passing them into the 
ground. 

YOUR 
COST 

$595 

ATTENTION!! 
RADIO 

AMATEURS 
OIL FILLED 
CAPACITORS 

Standard Brands 
Shipping wt. 1 lb. 

Impregnated 
Porcelain high 
tension termi- 
nals. 

fY J YOUR 
COST 

2 mud. -1000 V. $1.60 
4 mfd. -1000 V. 2.20 
4 mid. -1500 V. 2.80 
8 mid. -1000 V. 2.80 
2 mid. -1500 V. 2.20 

X- MITTING MICAS 
.00075- 600V ....12c 
.0005 - 600V ...12c 
.0001 - 600V ....12c 
.00025- 600V ....12c .04 - 600V ..12c 
.02 - 600V ....15c .003 - 600V ....12c 
.022 - 600V ....15c .001 -1000V ..20c 
.027 - 600V ....15c .01 -1000V ...20c 

BRANDS 
.02 
.01 
.002 
.0004 
.0051 
.005 
.0035 

-1000V ....20c 
-1250V ....20c 
-1200C ....20c 
-2500V ....25c 
-2500V ....25c 
-2500v ....25c 
-2500V ....25c 

Record Changer 
complete with motor and 
pick -up. Fully Guaranteed. 

List $37.50 $1950 
YOUR COST 

VOLUME CONTROLS 
YOUR 
COST 

25c each 
No Switch 411M ohm 

1000 ohm 50M ohm 
5000 ohm 100M ohm 

IOM ohm 20051 ohm 
bu sum 20M ohm 750M ohm 

IOU ohm I met 800M ohm 
700 ohm 25M ohm 2 met 

Duals Your Cost. 35c ea. 
100 M -100 M ohm 100 M- 15 ohm 

Immediate 
Delivery 

your cost 

q15 
Portable 
leatherette 

Cabinet for Electronic 
Phonograph. 

Size 7x141,2x18 inches 

AN EXCEPTIONAL VALUE 

3 tube A.C. D.C. 
Phono Amplifier 
Kit - less tubes. 
w i t 
speaker - 
uses 6C5- 
2 5 Z 6 - 
2 5 L 6 - 

YOUR COST $495 

LATEST MODELS SUPERIOR TEST EQUIPMENT 
The New Model 450 TUBE TESTER 

Speedy operation assured by newly designed rotary se- 
lector switch which replaces the usual snap. toggle or 
lever action switches. 

Tests all tubes up to 117 volte including 4. 5, 6. 7. 7L 
()dais, Loctals, Bantam. Junior, Peanut, Television. Magic 
Eye. Hearing Aid. Thyratrons, Single Ended. Floating 
Filament Mercury Vapor Rectifiers. etc. Also pilot lights. 

Tests shorts and leakage up to 3 Megohms in all tubes. 
Tests both plates in rectifiers. 
Tests individual sections such as diodes, tri- 

odes. pentodes. etc.. ln multi-purpose tubes. YOUR 
Uses a 4t,¢" square rugged meter. COST Works on 90 to 125 Volts 60 cycle A.C. 
Extra Service -The Model 450 may be used as 

an extremely sensitive condenser leakage checker. 
V Housed in portable leatherette covered cabinet complete with all 

operating Instructions. Net wt.. S lbs. 

The New Model 680 -5000 OHMS per VOLT 
VOLT -OHM MILLIAMMETER 

A single scale is used for all 
voltage (both A.C. and D.C.) and 
current ranges. Thus all read- 
ings are plain and obvious. Radio 
servicemen will be delighted with 
this time -saving innovation. 
Measures: D.C. VOLTAGES to 
1500 volts; A.C. VOLTAGES to 
1500 volts; RESISTANCE to 2 
megohms; OUTPUT VOLTS to 

1500 volts; D.C. CURRENT 
to 150 MA; DECIBELS to 
+58 D.C. Housed in hand - 
rubbed oak. portable cabinet. 
Complete with 

Your Cost self- contained 
battery. t es t 

leads and instruc- 
tions. $2165 

950 

The New Model 600 SET TESTER 
A new combination tube tester and multi- meter. 
A complete testing laboratory all in one unit. 
Incorporates all the features of the Model 450 plus the 

following Multi -Meter Specifications: 
D.C. Volts (at 1.000 ohms per Volt) 0 to 7.5/15/75/ 

150/750/1,51)0 Volts. 
A.C. Volts 0 to 15/30/150/300/1,500 /3,000 V. 
D.C. Current 0 to 1.5/15/150 Ma. 0 to 1.5 Amp. 
Resistance 0 to 2.000/20.000/200,000 ohms 0 to 20 Meg - ohms. 
Decibels (based on 0 decibels equals .006 Watts Into a 500 ohm line). YOUR -10 to +18DB. +10 to +38DB, +30 to +58DB COST 
Model 600 is housed in beautiful hand rubbed cabinet complete with `/ / test leads, tube charts. and detailed operating instructions. Size 7h {50 

13 "x12'/ "x6 " YL 
Model CA-11 

SIGNAL TRACER 
Signal intensity read. 
i ps indicated directly 
o meter. 
'Only o n e connecting 
cable -No tuning con. 
trots. 

'Highly 
u s e s s e s an improved 
vacuum t u be volt. 
meter circuit. 
Tube and resistor - 
capacity network are 
built into the Deter. 

.,y ;,' for Probe. 
Weighs 5 lbs. Meas. 
ores 5"x6 "a7 ". 
Provision is made 
tor insertion of 
phones. 

YOUR 
COST 175 

The New Model 705 
SIGNAL GENERATOR 

RANGES: 
Prom 95 kc to 100 me. con tinuously variable. Calibra- 
tion accurate to 2% through 
broadcast bands, within 3% 
for h i g h frequency bands. Planetary drive condenser 
direct reading calibration 
output modulated or unmod 
ulated. Self- contained oleo- 
tronio modulation 400o sine 
wave available for external 
use. Special feature provided 
in having two degrees of mod 
ulatlon at both approxim 
30% and 80%. 

YOUR COST $4950 
TERMS: 10% Deposit with Order -Balance C.O.D.- Minimum Order $2.00 

Catalog 1946 -47 in preparation -Get your name on our mailing list NOW!! 

LIBERTY SALES CO NC. 

115 WEST BROADWAY 
NEW YORK 13, N. Y. 

BArclay 7 -6063 

24) Iiallll/l NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


LEARN TELEVISION 
Quickly... Profitably 
WITH THIS NEW 

"HOW- TO- DO -IT" BOOK 

Start learning now how to 
install, operate and main- 
tain modern Television 
receivers. This big, illus- 
trated book by specialists 
with years of experience 
will teach you how. 

At last, here is the practical, down - 
to -earth television book. Yes, the 
one book that goes right to the 
heart of the subject every success- 
ful television serviceman must know -the receiver and its service 
problems. No words are wasted on romance, history, broadcasting 
or on general radio or electrical theory. No advertising whatever is 

included. All text, diagrams and illustrations point toward a single 
goal -of helping the reader acquire the necessary technical knowl- 
edge and training to understand television receivers. For everyone 

now interested in cutting his Television teeth -servicemen, tech - 
nicians, students, salesmen, hobbiests, inventors -here is the 
fundamental book. 

COVERS PRESENT AND FUTURE STANDARDS 

Present Industry Standards as well as many future possibilities are 
thoroughly treated. A number of aspects of Television still in the 
experimental stages are discussed at length. Thus this book is both 
authoritative and up -to- the - minute in every respect. 

IT'S COMING WITH A RUSH! BE READY! 

Prepare yourself now to build a profitable business in 
this vast new field of service -Television -now corn- 
ing with a rush. Already, prominent manufacturers 
have announced their plans to place Television re- 
ceivers on the market. Yes, every phase of Television 
now has the "go" sign. And there is no time to lose in 

getting yourself well grounded in this new work and 
ready to help assure a successful introduction of 
Television to the people of your community. This 
book will help you get your all- important basic 
training. Mail the handy coupon order below, with 
your check or money order. 

YOUR BASIC TELEVISION TRAINING COURSE FOR ONLY $2.25 POSTPAID 

December, 1946 

BIG 81/2" x 11" BOOK 
140 PAGES ...PROFUSELY ILLUSTRATED 

MORE THAN 50 LARGE SIZE HALFTONE 

PICTURES. Actual photographs of receivers, 

tubes, components and installations so that you 

can SEE what is being done. 

AMPLE DIAGRAMS. Every point is thoroughly 

explained with easy to understand diagrams. 

ANALYSIS OF TELEVISION RECEIVER CIR- 

CUITS. With complete data on servicing the 

receiver and its related units. 

INTERPRETATION OF TEST PATTERNS. The 

latest system of receiver checking, profusely 

illustrated from actual television pictures. 

TROUBLE SHOOTING CHARTS. They tell you 

how to locate trouble and how to fix It in the 

easiest way and in the shortest possible time. 

COMPLETE ANTENNA INFORMATION. With 

diagrams and illustrations of actual installa- 

tions in every kind of location. 

GLOSSARY OF TELEVISION TERMS. And a 

complete index for quick reference to any 

specific section or topic. 

ORDER TODAY! 
USE THIS COUPON 

PHILCO SERVICE, "A" Street and Allegheny Ave., 

Philadelphia 34, Pa. 

Please send me copies of your book, 

"The Servicing of Television Receivers," at $2.25 each. 

Check Money Order for is enclosed. 

NAME 

ADDRESS 

CITY ZONE STATE 
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MODEL R- 1408 -3 -WAY PORTABLE, A.C. -D.C. AND BATTERY 
Smart alligator -grain fabric with plastic front! Five tubes 
and rectifier tube, 550 -1700 kc. Self- contained charger - 
really lengthens battery life and reduces battery upkeep 
substantially -a real postwar feature. The smartest port- 
able you've ever seen -one that will take the eye and ear 
of your customers. 

MODEL R- 1229- MODERN STRAIGHT- LINE -DESIGN TABLE MODEL 
Light mahogany finish with natural maple grille- Burgundy red 
dial back -plate and matching control knob trim! Five tubes plus rectifier tube, 550 -1700 kc. Tone control, two tuned stages, built -in loop antenna. A real beauty to see and hear. 

4,tirigoied 
44DELCO RADIO LINE 

A smart new Delco portable that substantially increases 
battery life ... a popular -type Delco table model in striking 
straight -line design! These are the latest in the feature -stud- 
ded line that brings you "the best of all that's new in radio." 

Like other great radios in the Delco radio line, each of the 
new models is a General Motors product- worthy of the trusted 
DELCO name. Delco radios reflect the advanced engineering 
that has made Delco Radio Division of General Motors Cor- 
poration a leading manufacturer of auto radios. They are styled 
for beauty, built for performance. United Motors Service, 
Division of General Motors Corporation, Detroit 2, Michigan. 

22 

DELCO RADIO 
A GENERAL MOTORS PRODUCT 
Delco radios are distributed nationally by 
United Motors Service. See your United 
Motors distributor about the Delco radio line. 

What's the Production 
Outlook 

On the Delco Radio Line? 
Right now, the demand for Delco radios is outstripping 

What with shortages of materials, scarcities of component parts and other manufacturing 
obstacles, it's been impossible to step up deliveries the way we'd like to. Everybody is doing everything possible to boost production 

. so keep in touch with your distrib- utor. He'll be getting sets as fast as they can be built and shipped. 

RADIO NEWS 
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NOW AVAILARLE FOR IMMEDIATE SHIPMENT! 

ale 71eat Vadd Ç -'1 
SIGNAL TRACER 
Simple to operate ... because signal intensity 

readings are indicated directly on the meter ! 

Essentially "Signal Tracing" means following the signal in a radio 
receiver and using the signal itself as a basis of measurement and as 

a means of locating the cause of trouble. In the CA -11 the Detector 

Probe is used to follow the signal from the antenna to the speaker - with relative signal intensity readings available on the scale of 

the meter which is calibrated to permit constant comparison of signal 
intensity as the probe is moved to follow the signal through the 
various stages. 

The Model CA -11 comes housed in 
a beautiful hand -rubbed wooden cab- 
inet. Complete with Probe, test leads 
and instructions Net price 

Features: 
* SIMPLE TO OPERATE - only 1 connecting cable - 

NO TUNING CONTROLS. 

* HIGHLY SENSITIVE - usas an improved Vacuum Tube 
Voltmeter circuit. 

* Tube and resistor- capacity network are built into the 
Detector Probe. 

* COMPLETELY PORTABLE - weighs 5 lbs. and meas- 
ures 5 "x6 "x7 ". 

* Comparative Signal Intensity readings are indicated 
directly on the meter as the Detector Probe is moved to 
follow the Signal from Antenna to Speaker. 

* Provision is made for insertion of phones. 

9w Mode 450 

TUBE TESTER 

SPEEDY OPERATION 
assured by newly designed 
rotary selector switch 
which replaces the usual 
snap, toggle, or lever action 
switches. 
The model 450 comes com- 
plete with all operating in- 
structions. Size 13 "x12 "x - 

6 ". Net weight 
$3950 8 lbs. Our Net 

Price 

Specifications: 
Tests all tubes up to 117 
Volts including 4, 5, 6, 7, 7L, 
Octals, Loctals, Bantam 
Junior, Peanut, Television, 
Magic Eye, Hearing Aid, 
Thyratrons, Single Ended, 
Floating Filament, Mercury 
Vapor Rectifiers, etc. Also 
Pilet Lights. 
Tests by the well- establish- 
ed emission method for tube 
quality, directly read on the 
scale of the meter. 
Tests shorts and leakages 
up to 3 Megohms in all 
tubes. 
Tests individual sections 
such as diodes, triodes, pent- 
odes, etc., in multi- purpose 
tubes. 
New type line voltage ad- 
juster. 
NOISE TEST: Tip jacks 
on front panel for plugging 
in either phones or external 
amplifier will detect micro - 
phonic tubes or noise due to 
faulty elements and loose 
internal connections. 
Works on 90 to 125 Volts 
60 Cycles A.C. 

Yu Mao Mad 670e 

SUPER -METER 
A COMBINATION VOLT -OHM MILLIAMMETER PLUS CAPACITY 
REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS. 

SPECIFICATIONS-D.C. VOLTS: 
O to 7.5/15/75/150/750 /1,500/- 
7,500 Volts. A.C. VOLTS: 0 to 
15/30/150/300/1,500 /3,000 Volts. 
OUTPUT VOLTS: 0 to 15/30/- 
150 /300/1,500/3,000 Volts. D.C. 
CURRENT: 0 to 1.5 /15 /150 Ma. 
O to 1.5 Amperes. RESISTANCE: 
O to 500 /100,000 ohms. 0 to 10 
Megohms. CAPACITY: .001 to 
.2 Mfd..1 to 4 Mfd. (Quality test 
for electrolytics). 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. 

ADDED FEATURE: The Model 
670P includes a special GOOD - 
BAD scale for checking the 
quality of electrolytic con- 
densers at a test potential of 
150 volts. 

The Model 670P is housed in 
a hand -rubbed, portable oak 
cabinet complete with cover, 

leads and 
all operati ng 
instructions .. 

NET 

SUPERIOR INSTRUMENTS CO. 
Dept. RN, 227 FULTON STREET, NEW YORK 7, N. Y. 

!Deis ember, 1 111f. 
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EACH day brings a greater number of active ama- 
teurs to the ham bands. If you want successful 

050's you need a scientifically designed filter to give 
the exact degree of selectivity necessary to avoid 
ORM. The uniformly smooth response curve of the 
HO -129 -X filter also makes it ideal for Narrow 
Band FM. 
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THE HAMMARLUND MFG. CO., INC., 460 W. 34TH ST., NEW YORK 1, N.Y. 
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By 

WALTER B. FORD. W61 T MOBILE 
on ten meters 

(Above) On mobile or stationary 
operation contacts are readily made. 
Here the writer takes time out for 
a DX report before proceeding up 
a wash. (Right) Extending the six- 

teen foot flexible tank antenna. 

IT'S a far cry from the compara- 
tively cool paved highways of the 
West Coast where the writer 

lives, to the sandy arroyos and washes 
of the Mohave and Colorado deserts 
in southeastern California, where the 
writer has been making archeological 
studies for the past few years, and 
where the summer temperature often 
passes the 130 degree mark. On pre- 
war expeditions into those areas in 
regular stock cars it was rarely pos- 
sible to venture far from a traveled 
road, but with a sturdy jeep becom- 
ing available a vast new field for 
desert exploration was opened. Along 
with the possibilities for reaching 
those heretofore inaccessible regions, 
came the realization that each mile 
extended from the beaten path in- 
creased the hazards of desert travel, 
a fall resulting in a broken bone, a 
bite from a poisonous insect or rep- 
tile, a sudden cloudburst, heat pros- 
tration -any of which might create 
an emergency that would make corn- 
munication with the outside world 
most imperative. It was with that 
thought in mind that the mobile 
equipment herein described was built 
and installed in the writer's jeep. 

All of the equipment was designed 
around parts that were on hand, or 
were immediately available from sur- 
plus Army and Navy stock. From the 

December, 1946 

A rugged, reliable 10 meter transmitter 
and converter for fixed or mobile uses. 

writer's viewpoint there is nothing 
more discouraging than to plan a 
piece of equipment and then find that 
owing to the lack of some essential 
part it cannot be completed. In plan- 
ning the transmitter only such power 
that would be consistent with a nomi- 
nal drain on the car battery was con- 
sidered. Although an extra battery 
could be carried on some trips, the 
camping equipment required for ex- 
tended stays does not permit any 
space for that added luxury. The next 
consideration was the physical size of 
the transmitting -and receiving units, 
both of which were required to fit 
into a metal cabinet, size 10" x 10" x 
191/2", and yet allow ample room for 
operating the equipment and storing 
key, microphone, and microphone bat- 
teries. 

The transmitter is built upon a 
manufactured chassis measuring 5" x 
9" x 3 ". The tube line -up beginning 
at the left is a 7F7 oscillator and 
doubler, a 7C5 doubler and amplifier, 
and a 7C5 modulator. Of the many 

tubes available from the supply on 
hand, that combination seemed to of- 
fer the best possibilities relative to 
compactness and power output. A 
6V6 could have been substituted for 
the 7C5 final amplifier, but for the 
sake of uniformity loctal tubes were 
desired throughout. In order to keep 
the size of the chassis within require- 
ments, it was necessary to mount the 
oscillator tuning condenser and speech 
gain control, with their associated 
jacks, at the right end of the chassis. 
All are readily accessible, however, 
and provide space that otherwise 
would be lacking with conventional 
front panel mounting. 

< 
While a neat 

appearing lay -out was desired, sym- 
metry was of secondary importance 
to short r.f. leads. The microphone 
jack is mounted at the rear of the 
left end of the chassis, with the gain 
control directly below. A switch on 
the gain control turns the tube fila- 
ments on or off. At the same end are 
mounted the oscillator tuning con- 
denser and jack for measuring the 
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C2 

R1 -1000 ohm, 1 w. res. 
R5-1500 ohm, 1 w. res. 
R3, R4- 75,000 ohm, 1/2 w. res. 
R;, R8- 10,000 ohm, 1 w. res. R- 500,000 ohm pot with sw. 
R7-400 ohm, 1 w. res. 
C1, Cs-50 Auld. midget var. cond. 
C_, C4, C5, C8, C50 -.002 µfd. molded mica 

tond. 
C5 -.0003 µfd. molded mica cond. 
Ca -.0001 µfd. molded mica cond. 
C9 -25 Auld., midget var. cond. 
C11 -36 Auld., mica trimmer, Isolantite base CL 10 µfd., 25 v. elec. cond. 
C13 -.23 µfd., tub. paper cond. 

RT 52 

TO CONVERTER 

-3 
14NT. 

o 

TO 
SEATERS 

I 57 

+ _ro R6) 
TO 

as CONVERTER -- 4 

RFC1, RFC_, RFCq -21/2 mh. r.f. choke 
L1 -30 t., #22 d.c.c. on 3 /a" bakelite form 
L. -14 t., #16 e., space- wound, 1" diam. 

t., #14 e., space -wound, 1" diam. 
L4 -4 t., hook -up wire, close- wound, 1" diam. 
!1, J., J+- Closed circuit midget jack 
Js -Open circuit midget jack 
T1- Single button microphone trans. 
T.-.- Midget modulation trans. 
Xtal -7 mc. crystal 
M -0 -50 ma. meter, 2" diam. Si- S.p.s.t. knife sw. 
Sy- S.p.s.t. toggle sw. 
S3-S.p d.t. sw. (on R) 
PL1 -Phone plug 

Fig. 1. Wiring diagram of the transmitter, exclusive of power supply. 

cathode current for both sections of 
the 7F7 tube. The toggle switch at 
the left front end of the chassis 
switches the positive "B" lead to 
either the transmitter or converter. 
That arrangement permits the trans- 
mitting tube filaments to remain hot 
while receiving and makes the con- 
verter inoperative when the transmit- 
ter is in operation. The doubler and 
final amplifier condensers are mount- 
ed below their respective coils, with 
the amplifier plate current jack in 

between. The modulator cathode jack 
is mounted at the front right end of 
the chassis. Flexible leads for the 
0 -50 milliammeter extend from the 
jack through the chassis to the mil - 
liammeter mounted at the rear. This 
permits quick retuning whenever a 
crystal is changed and allows the 
operating condition of a tube to be 
checked at any time. The crystal is 
mounted in a tube socket directly 
back of the oscillator tube. The 20 
meter and 10 meter coils are air 

Transmitter and converter in- 
stalled in hinged metal cabinet, 
secured to side of jeep. Power 
supply in final assembly is 
mounted below this cabinet. f- 

Power supply with 
cover removed. Heavy 
separate leads are 
used for tube filaments 
and vibrator units. 
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wound and mounted on low loss di- 
electric strips to banana plugs. 
Through -panel stand -off insulators 
provide jacks for the . plug -in coils. 
Plug -in type coils were provided so 
that the transmitter could be oper- 
ated on other frequencies at a sta- 
tionary location. The transmitter is 
easily removed from the larger cabi- 
net and makes an excellent stand -by 
transmitter for the home station. The 
antenna pick -up coil and trimmer 
condenser are mounted on small 
stand -off insulators directly back of 
the modulator tube. On mobile oper- 
ation over rough reads vibration of 
the 20 meter coil was found to cause 
a frequency flutter. By reinforcing 
the coil with two strips of thin plastic 
and plastic cement it was made per- 
fectly stable. The power leads termi- 
nate in a four -prong wafer socket at 
the right end of the chassis, which 
matches a hole for the power plug in 
the metal cabinet. The bottom view 
shows the general placement of the 
parts. The sockets were wired in first, 
after which the fixed condensers, re- 
sistors, and r.f. choke coils were in- 
stalled. Mounting strips were used 
generously to eliminate the possibility 
of floating parts and connections. 
Also, a lock washer was placed un- 
der every machine screw nut. When 
the sockets were being connected 
short leads were soldered to all ter- 
minals that were to be connected to 
jacks or variable condensers. That 
procedure did away with the neces- 
sity of trying to solder terminals hid- 
den by wires, resistors or condensers. 
The variable condensers were next 
installed and connected, followed by 
the jacks, 'B" power switch, and gain 
control. The original plans called for 
dial locks on the variable condensers, 
but turning the shafts by hand indi- 
cated that the condensers might be 
tight enough to hold their settings 
without the use of locks. That con- 
clusion proved to be justified when 
the jeep was driven over some mighty 
rough territory without the slightest 
shifting of the condenser from its 
original setting. Undoubtedly, the dial 
locks would be desirable where it was 
desired to maintain a fixed operating 
frequency, but with a large number 
of 40 meter band crystals on hand it 
is a simple matter to retune to an- 
other frequency whenever a more 
powerful station is operating on the 
original frequency. The modulation 
and microphone transformers were 
next mounted on the back of the 
chassis and connected. The micro- 
phone transformer is shown at the 
extreme right of the bottom view. 
The 40 meter oscillator coil, which 
consists of 30 turns of No. 24 d.c.c. 
wire wound on a %" bakelite rod, is 
mounted directly ahead of the modu- 
lation transformer. Previous calcu- 
lations gave 35 turns as the correct 
number, but that was later trimmed 
to 30 turns to give a more satisfac- 
tory LC ratio. The microphone bat- 
tery leads and the filament and power 
leads for the converter are brought 
out at the left rear side of the chassis. 
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When choosing a power supply for 
a low -power mobile transmitter, the 
set constructor must decide between 
a motor generator and a vibrator unit. 
Proponents of either method can 
readily point out the advantages of 
their particular choice, but in the 
writer's case the matter was easily 
decided by having a Mallory vibrator 
unit on hand from a prewar radio con- 
trolled boat rig. A visit to the local 
war surplus store provided a metal 
case with a cover that would take the 
vibrator unit and filter system and 
leave little unused space. Holes were 
drilled in the cover to provide for ven- 
tilation and a handle was made from 
a piece of strap iron to facilitate mov- 
ing the unit. A switch in the base of 
power unit controls the output voltage 
and permits the power output of the 
transmitter to be adjusted to meet the 
conditions under which the particular 
transmission is taking place. That 
adjustment may be made quickly 
through a hole in the cover. No. 12 

stranded wire was used for the bat- 
tery leads, separate leads being pro- 
vided for the tube filaments and for 
the vibrator. Previous experience 
with portable vibrator power supplies 
proved the advisability of keeping the 
filament and vibrator leads separate. 
When single leads are used the vary- 
ing voltage drop caused by the vibra- 
tor may cause the transmitter to be 
modulated at the vibrator frequency. 
Likewise, a hard -to- eliminate hash is 
apt to appear in the receiver when 
the same power unit is used. The 
power and filament leads were 
brought to a bakelite terminal strip, 
from which they extend to the trans- 
mitter chassis through a four -wire 
laced cable. Since the power supply 
can be placed directly below the 
transmitter, it was found that No. 18 
stranded wire could be used for the 
leads to the transmitter with neg- 
ligible voltage drop. Both transmit- 
ter and converter have their own 
filament switches, so none was pro- 
vided for in the power supply. The 
vibrator unit has its own r.f. filter 
built within, hence no trouble was 
experienced with vibrator hash in 
either the converter or transmitter. 
However, the lack of interference in 
the converter -receiver may be due 
more to the particular combination 
of converter and car radio, rather 
than to the filter within the vibrator 
unit. The power supply was loaned 
to a friend who was building a simi- 
lar mobile unit for his car and only 
after an additional r.f. filter was in- 
stalled in the power supply was the 
annoying hash in the receiver elimi- 
nated. The filter consisted of 20 turns 
of No. 12 wire wound on a three - 
fourths inch dowel, connected in the 
positive battery lead close to the vi- 
brator, and by- passed to ground with 
a .25 pfd. condenser. 

In determining the type of receiver 
to use with the mobile unit, space re- 
quirements ruled out any thought of 
a separate receiver. Previous experi- 
ence with both separate receivers and 
converters proved that the latter 
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(Above) Side view of converter, 
showing detector coil and tuning 
condenser. (Upper right) Under 
view of converter. As with trans- 
mitter, all parts are securely tied in 
place. (Right) Converted i.f. coil. 

could function as satisfactorily as the 
former, particularly when used with 
a good car receiver. It was originally 
planned to make the converter a one - 
tube affair, using either a heptode or 
a hexode converter, but inquiries to 
the local supply houses quickly dem- 
onstrated that the unit would have to 
be designed around a different type of 
tube. The writer's own supply of 
tubes revealed several each of the 
original automobile type tubes, 36's 
and 37's, so it was decided to assemble 
a temporary set to put the tubes to a 
test. The results were so satisfactory 
that the tubes were soon functioning 
in a permanent converter, which when 
compared with one -tube converters of 
the past leaves nothing to be desired. 
It oscillates smoothly over the entire 
band, has much more sensitivity than 
can be utilized, and operates with one 
main tuning control, it being neces- 
sary to adjust the detector tuning 
condenser only occasionally. And last- 

ly, there is a plentiful supply of spares 
on hand, which is of no small impor- 
tance when the purpose of the in- 
stallation is considered. 

The detector and oscillator coils are 
wound on three -fourths inch bakelite 
rod. The detector coil is mounted ver- 
tically on top the chassis, adjacent to 
its tuning condenser and trimmer. 
The oscillator coil is mounted under- 
neath the chassis, next to the oscilla- 
tor tuning condenser. The two sec- 
tions of the oscillator coil are space 
wound, both in the same direction. 
There is a space of one -fourth inch 
between the two coils. The oscillator 
tuning condenser shaft is extended 
through the front panel with a piece 
of polystyrene rod. The d.p.d.t. switch 
which changes the car radio from 
regular broadcast to the converter is 
located on the right -hand flange of the 
chassis. The potentiometer, R,, serves 
as a volume control when the con- 
verter is operated out of reach of the 

Fig. 2. Wiring diagram of the converter. 
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//55 1 

36 .. 

T 

ES 

cl C1 Ce t 

77 T- 
L6 

RFC 

R3 

R3- 500,000 ohm, 1 w. res. 
R2- 250,000 ohm pot., with sw. 
R3- 10,000 ohm, I w. res. 
R4- 20,000 ohm, 5 w., wire -wound res. 
R5-25,000 ohm, 1 w. res. 
C3 -35 ¡gild., rar. cond. 
C3, Cr -2 -36 µµtd. padder cond. 
Cs, C6-.0001 µfd., mica cond. 
C4 -1.F. trimmer cond. in shield 
C5- .00005 µid., mica cond. 
C6-.25 pfd. paper cond. 
08-20 µpfd., var. cond. 

R4 

TO ANTENNA CONNECTION ON CAR RADIO RECEIVER 

TO 8+ SWITCH ON TRANSMITTER CHASSIS yA 
5210N R21 

C,o -.001 pfd., mica cond. 
L, -5 t., #16 e., space -wound on 3/40 bakelite 

rod 
Le-9 t., #16 e., close -wound 1/4" from L1 

L3 -1500 kc., i.f. coil. 
4-20 t., #20 d.c.c. wire 
L5, L6-6 t., #16 e., close -wound on 1/4" Bake- 

lite rod 
RFC -2.5 mh. r.!. choke coil 
S0- D.p.d.t. rotary sw. 
S2- S.Q.s.S. sw. (on R2) 
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SI 

TO CAR 
BATTERY 

CHI 

lcr 
Cs, C2-8 pfd., 450 v. elec. cond. 
CH, -15 hy., 100 ma. choke St- S.p.s.t. toggle sw., 15 amps. 1- Vibrator unit with built-in r.f. filter 

RI 

B+ 

Fig. 3. Vibrator power supply. 

radio volume control. Since a vernier 
dial for the underchassis mounting of 
the oscillator tuning condenser was 
unobtainable, one was improvised 
with a rubber grommet, a knob, a 
piece of 3F" shaft, two brass washers 
and two lock nuts. The rim of the dial 
fits into the outer groove of the 
grommet. To change the tension on 
the dial it is necessary only to adjust 
the position of the two locknuts in- 
side the chassis. The coil L, -L, is a 
converted 1500 kc. i.f. The original 
secondary was removed from the coil 
and replaced with 20 turns of No. 20 
d.c.c. wire. That arrangement pro- 
vided a better impedance match to 
the car radio input over the usual 
condenser coupled method, and when 
tried out and compared with the lat- 
ter gave by far the greater pick up. 
The power and filament leads termi- 
nate in a four -prong wafer socket, 
which is connected to the transmitter 
by means of a laced cable. 

The converter and transmitter are 
secured at opposite ends of a hinged 
metal cabinet with machine screws 
through the bottom of the cabinet. 
Either unit may be removed from the 
cabinet for inspection or repairs in 
less than a couple of minutes. A 
s.p.s.t. knife switch mounted directly 
above the end of the transmitter 
serves as an antenna switch. The 
writer was fortunate in securing a 16 
foot tank antenna at a war surplus 
sale. They are easily installed or dis- 
mantled and are joined together in 
such a way that they may be used for 
quarter -wave or half -wave operation 

The complete 10 meter t 

without any difficulty. Another ex- 
cellent feature is the flexible mount- 
ing base, which permits the antenna 
to be sprung at a right angle to the 
base without any damage to the ver- 
tical sections. Such flexibility was not 
fully appreciated until the jeep was 
inadvertently driven into the garage 
with the antenna fully extended. The 
usual operating procedure is to use 
the quarter -wave antenna for local 
contacts and mobile operation and 
the whole section for stationary 
operation in unfavorable locations. A 
short section of coaxial cable connects 
the antenna to the antenna switch. 
The microphone dry cells are held in 
place with a clamp and wing nuts and 
are easily removed for testing or re- 
placing. The hinged metal cabinet is 
held securely to the side of the jeep 
with bolts and wing nuts. A hasp and 
lock on the cover protects the trans- 
mitter against unauthorized opera- 
tion. The power supply usually is 
placed on the floor of the jeep directly 
below the transmitter, but its flexible 
leads permit it to be located else- 
where when the loading of other 
equipment makes it desirable. 

Ilpeer:*i ion 
The transmitter (Fig. 1) is tuned 

by plugging the milliammeter into 
the oscillator jack J, and adjusting 
C, for maximum current. With the 
meter in the same position, condenser 
C, is next tuned for resonance dip. 
The meter plug is next placed in the 
final amplifier jack and the condenser 
Cs is tuned to resonance dip. The an- 
tenna coil L, is next coupled loosely 
to the final plate coil and antenna 
condenser C,, adjusted to resonance 
with the antenna connected. The an- 
tenna coil coupling is next readjusted 
until there is only a slight dip on the 
meter as the plate coil is tuned 
through resonance. The jack in the 
modulator cathode provides a means 
for checking the operation of the 
speech and modulator circuits and 
the amount of plate current drawn 
by the modulator tube. All of the 
preliminary tuning adjustments are 
made with the power supply control 

ransmitter. 

switch set at its lowest point. A flash- 
light bulb and a single turn of wire 
are carried to facilitate retuning when 
a crystal is changed in the field. When 
it is desired to key the transmitter, a 
key is inserted in the crystal oscilla- 
tor cathode jack, J,. 

To operate the converter, Fig. 2, the 
car radio is first tuned to 1500 kc., 
after which condenser C, in the i.f. coil 
is tuned for the loudest "rushing" or 
background noise. Since the converter 
has more than ample sensitivity, the 
car radio may be tuned to one side or 
the other of an interfering broadcast- 
ing station without an appreciable 
loss of signal strength. The trimmer 
condensers, C, and C,, were set with 
an r.f. oscillator to give the proper 
bandspread in the ten -meter band. 
The volume control, R,, is the one 
most generally used for controlling 
the volume of received signals, al- 
though the regular control on the car 
radio may be used for the same pur- 
pose. On trips alone when mobile oper- 
ation is desired, the front seat of the 
jeep may be removed and the metal 
box secured in its place. When an- 
other driver is. taking the writer's 
place the equipment may be operated 
very satisfactorily in the rear of the 
jeep. That is the usual operating pro- 
cedure. 

In spite of its low power, the trans- 
mitter has made many DX contacts, 
with a few foreign stations included. 
And there have been few locations 
where it has not been possible to 
make some contacts, regardless of 
intervening mountains or walled -in 
canyons. As stated in the opening of 
this article, the purpose of equipping 
the jeep with a transmitter was to 
provide for any contingencies that 
might arise on trips into the barren 
wastelands of California's deserts, but 
it is hoped that it will never be neces- 
sary to send out a QRR. If that occa- 
sion does arrive the writer is confi- 
dent that the little transmitter will 
live up to expectations. In the mean- 
time the pleasure derived from the 
many friendly contacts it has made 
possible has repaid the cost and labor 
of its construction many times. -5a- 

Under view of the transmitter. 
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Photographs illustrate some of the more simple 
television antennas. From top to bottom; bent 
dipole, dipole, dipole with reflector. The 
more complicated arrays would include para- 
sitic type reflectors and elaborate directors. 

The Lrn 
Receiver Antenna 

By J. J. TEEVAN 

Although there are many types of television antennas 

each has its specific application. Study your 

installation problem and choose the antenna carefully. 

WITH the increase of television 
sets on the market, service- 
men, "hams" and radio en- 

gineers are going to be called upon 
more and more to erect and adjust 
antennas. Orders and requests will 
range from the single element dipole 
to the array complete with parasitic 
reflector and directors. But whatever 
the type desired, the basic elements of 
frequency discrimination, directional 
properties, and physical construction 
are still going to determine the merits 
of the finished job. 

An antenna tuned for resonance 
will insure the frequency discrimina- 
tion so vital to good video reception. 
Frequency discrimination will attenu- 
ate any unwanted signals that are re- 
moved from the resonant frequency 
of the antenna in question. If the 
television user desires his receiver to 
cover the whole range of transmis- 
sions in his city or area, the antenna 
should be made a half -wavelength 
long at the geometric center of the 

Deeember, 1946 

range. First, determine the allotted 
range of frequencies of the television 
stations in the area. The geometric 
center of this range can then be found 
easily enough. Assume that the range 
of a certain city's stations is found to 
be from 50 mc. to 80 mc. Then: 

(1) Range. .50 to 80 mc. 

(2) V 50 x 80.. V 4000.. about 63 mc. 
Converting this 63 megacycles to 
wavelength it is found to be about 4.7 

meters. Taking into consideration the 
difference between velocity of propa- 
gation in free space as against that 
in the antenna conductor, (about 10 

per -cent) the corresponding wave- 
length of the antenna will be found to 
be about 4.2 meters. One -half wave- 
length would then be 2.1 meters. 
Converting this 2.1 meters we arrive 
at an answer of 6 feet 11 inches. The 
elements of the antenna must there- 
fore be 3 feet 5.5 inches each in length. 

If the order comes complete with 
reflector and director then the an- 
tenna element should be made a little 

less . . . 95% of a half wavelength 
long at the operating frequency. The 
reflector should be a half -wavelength 
long at the operating frequency and 
the director 92% of a half -wave- 
length. As for the spacing between 
the elements place the director 0.1 
wavelength in front of the antenna 
and the reflector 0.15 wavelength to 
the rear of the antenna. 

To achieve physical discrimination, 
erect the antenna as high as physi- 
cally possible, and as far removed 
from any type of electrical wiring as 
possible. Power leaks, defective neon 
signs and their ilk will play havoc 
with good video reception. Metal roofs 
can really be bothersome as can metal 
drain pipes but one cannot name all 
the varying disturbances that may be 
encountered. Each location will pre- 
sent problems unique to its own set- 
ting. Polarization will be determined 
naturally by that of the antennas at 
the various transmitters. 

Reflections or ghost images on the 
television picture can be traced in 
most cases to one of two causes; (1) 
signals reaching the antenna from in- 
direct paths and (2) faulty transmis- 
sion line from the antenna to the 
input of the receiver. 

As to the first, such signals reflected 
by near -by buildings and structures 
have traveled a greater distance than 
the main portion of the wave. The 
ghost image resulting is displaced 
by a time delay corresponding to 
this extra transmission distance. The 
degradation of the picture viewed 
corresponds to this delay and varies 
from a loss of fine detail to a distinct 
double image. To help combat this 
unwanted phenomenon, rotate the an- 
tenna until signals reaching it from 
any direction removed from that of 
the station desired are discriminated 
against. If one signal can be made 
to predominate sufficiently over the 
others, an image relatively free from 
ghosts will result. This applies, how- 
ever, only to the reception of a signal 
from one station. But that kind of 
arrangement is not going to suit any- 
one who knows that there are five or 
six transmitting stations in his area. 
He isn't going to surrender his right 
to change programs that easily. In 
that case, a compromise adjustment 
must be found. Rotate the antenna 
until all the stations can be picked up 
with a minimum of reflections. If he 
desires to spend a little more, rig him 
up one of the rotating assemblies 
found in any one of several magazines 
these days. 

An encouraging note for city dwell- 
ers has been sounded in this regard 
by the Telicon Corporation. In the 
system proposed by their engineers 
separate antennas are erected on a 

(Continued on page 131) 
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CAN SELL RADIO SERVICE 
By PAUL H. WENDEL 

Eastern Editor. RADIO NEWS 

1 good location will not speak for itself. Window 
displays and signs must attract your customers. 

A neat, attractive window display. Located in a metropolitan 
area, this simple presentation packs a terrific selling punch. The 
display shown in the inset definitely lacks selling force. Merchan 
dise occupying the most desirable positions in this window has 
no connection with radio or the service offered by this store. 

ONE of the most interesting 
postwar trends in the radio 
field is the keen interest be- 

ing shown by the more experienced 
service dealers in improved business 
practices and selling methods. This 
acute awareness of a former serious 
weakness of the radio service indus- 
try as a whole augurs well for the 
future of many of these small radio 
enterprises. If pursued diligently by 
a large number of dealers it would 
lead to a broad, sound retailing base 
for all products of the radio art and 
an increased importance for the serv- 
ice dealer as a vital part of the na- 
tional radio merchandising organiza- 
tion. Many reasons have been ad- 
vanced in an attempt to explain why 
radio servicemen as a class have not 
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been highly successful business oper- 
ators. The most popular "explana- 
tion" was to the effect that good tech- 
nical knowledge and skill and mer- 
chandising acumen are rarely pos- 
sessed by one individual. This rea- 
soning presumes that to be successful 
in either of these specialties you must 
have a natural "bent" for it. 

Actually, successful merchandising 
is a reward for the proper application 
of known principles for exploiting a 
product or a business just as good 
servicing is a product of knowing 
what makes a radio percolate. Both 
require continual study and applica- 
tion. 

The average serviceman has been 
content to concentrate on the tech- 
nical side of his business. Failing to 

see that he also has something to 
"sell," as important to his business 
success as technical know -how, he has 
neglected to give any attention to 
learning "how" to sell his service and 
his business. 

Before the war most radio service 
businesses were started as one -man 
enterprises and whatever growth they 
experienced came from the owner's 
favorable contacts with his customers 
and the coincidence of his shop loca- 
tion. Lacking at least a moderate 
application of merchandising prac- 
tices, such shops usually attracted 
about enough business to keep the 
owner busy and returned a sporadic 
income. Unable to lay aside reserves 
for contingencies, most of these small 
shop enterprises immediately felt the 
full impact of every business reces- 
sion. 

The most obvious weakness of the 
average small business operator is 
his failure to properly use many of 
the merchandising tools that are in- 
herent parts of the business or the 
store location. He pays for many of 
these facilities in his rent and they 
could be put to work for him at very 
little expense. These merchandising 
"naturals" include the effective use 
of the entire store front, store interior 
layout and appearance and the ex- 
ploitation of his window display 
space. 

In this discussion we are directing 
our attention primarily to displays - 
window displays and identification 
displays. While it is difficult to di- 
vorce many of the inter -related fac- 
tors involved in making an entire 
store or shop a selling force, the im- 
portance of effective window displays 
in a successful operation cannot be 
overestimated. 

What makes a window display ef- 
fective ? 

Roughly speaking, we can say it 
should accomplish one of two things. 
First, it must cause a passerby to 
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In small towns serving rural areas, location is secondary to exploitation. Strik- 

ing signs, however, must be strategically placed to make your location known. In 

Washington, N. J. this large readable sign (shown on opposite page) is visible to 

all Main Street traffic. It directs traffic to this radio shop located on a side street. 

stop for a second look. Next, it 
should either help impel him to enter 
the store to buy a particular product 
or it should make a definite impres- 
sion on his mind which will cause 
him to remember that particular 
store favorably. 

You can stop a passerby by excit- 
ing his curiosity or stimulating his 
interest. There are many ways to 
create that necessary favorable im- 
pression. In designing a window dis- 
play to accomplish these objectives. 
it is imperative that you consider first 
of all the peculiarities of your par- 
ticular business and your business 
location. 

The first factor to be considered is 

the kind of traffic your display must 
reach. If your shop location is such 
that you have good pedestrian traffic, 
your display should be designed to 
catch the pedestrian eye. On the 
other hand you may be in a location 
where you have to impress a mes- 
sage on the fleeting glance of the 
passing motorist. In that case your 
display must carry a fast visual 
punch. Here your problem is to im- 
press your name and location -par- 
ticularly your location -on car -borne 
minds. Tough ? Sure it's a tough 
problem. But it is being solved suc- 
cessfully every day by many alert 
businessmen. 

The three most effective media for 
stopping the eye for a second look are 
movement, light and color. Put move- 
ment into a window display and the 
average passerby will instinctively 
look at the window a second time. 
This also applies to changing colors 
or moving lights which visually simu- 
late movement. Scientists say that 
over 85% of our retained mental im- 

pressions come through the eyes. Put 
a visual punch in your window dis- 

plays, and you will' put thousands of 

passing eyes to work in your interest. 
Motion in a display is undoubtedly 

the most effective way of stopping a 
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passerby for a second look. But it 
must be motion with a purpose. It 
must be motion to help tell a story or 
round out a graphic picture. Never 
use it alone and don't use it too often. 

When you change the window in 
which you have been using motion, 
follow it with a display that depends 
on color for its effectiveness. Many 
pleasing and striking effects can be 
obtained through the wise use of 
color. But here also a word of cau- 
tion. Study the recognized effects of 
color on human emotions. Be sure 
that the combination of colors you 
decide to use will produce the effect 
your desire. 

Lighting, properly designed for use 
ir. a given location, will provide the 
punch a window needs to impress 
your business on passing traffic. Most 

power companies have lighting ex- 
perts available to help you plan busi- 
ness lighting. Window lighting in it- 
self is important enough to merit 
special consideration and careful 
planning. You should avail yourself 
of the counsel of the lighting expert 
available through your local company 
to get the maximum benefit from the 
illumination of your windows. 

Of course, it is obvious that a dis- 
play designed to sell radio service 
will be most effective if it has a radio 
or radio service slant. The entire ra- 
dio industry is rich in opportunities 
for graphically portrayed visual sto- 
ries. The phenomenon of radio is still 
a vast mystery to the average lay- 
man. He knows you can buy a re- 
ceiver, tune in various stations and 
hear any number of programs. Be- 

yond that his understanding of how 
the radio works is apt to be very 
sketchy. 

The average man is constantly 
seeking information on everyday 
things which he does not understand 
or comprehend. He looks for simple 
explanations -some means of under- 
standing commonplace things with- 
out too much mental exertion. 

Sometime ago the writer, while 
in Arkon, Ohio for a weekend, spent 
an hour on Sunday afternoon observ- 
ing traffic on South Main Street, the 
city's main business street. A. Polsky 
& Co., a large department store, had 
a display in one window that stopped 
all pedestrian traffic during that hour. 
The display that drew this interest 
was a cross -sectional reproduction of 
a cow in which was depicted, by 
mechanical movement, the functional 
operation of a cow converting fodder 
into milk. The display told a story by 
movement and small cards of expla- 
nation. It was interesting to observe 
that pedestrians who stopped to look 
at this display slowly window - 

(Continued on page 158) 

This type of building lends itself to some type of distinguishing superstructure. 
This cntenna mast identifies the store to both pedestrian and automobile traffic. 

www.americanradiohistory.com

www.americanradiohistory.com


The "SPINDLE EYE" 
This floating "Radio City" was used to send press 
dispatches, radiophotos and óroadeasts, as well 
as the August Radio News story, to the mainland. 

dyuP ANC tib,ftA ..... 
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Because of prevailing winds at Kwajalein Lagoon, the "Spindle Eye," with standard bow anchor would lie on a course of approximately 70 degrees, setting up the max- imum lobe of her signal at 340 degrees, or almost at right angles to the desired great circle course on San Francisco. To overcome this, the ship was placed on a course of 143 degrees beaming the maximum lobe an San Francisco at 53 degrees. This was accomplished by a four -way arrangement of anchors fore and aft. In addi- tion to the delta -fed doublet antennas an inverted, unterminated V antenna was constructed between the ship's mainmast and special buoys anchored in place in the lagoon, as shown above. This arrangement improved signal strength by 30 per -cent. 

`I OMMUNICATIONS at Operation 
Crossroads, out in the Mid - 
Pacific, where nature's myste- 

rious force was being toyed with, 
played an important role in directing 
and coordinating a team of some 42,000 
people engaged in the world's greatest 
experiment, the Atomic Explosion. 

Many stories have been written of 
this complicated, joint operation in- 
volving forces of the Army, Navy and 
Air Forces, to say nothing of the many 
civilian scientists, the pilotless craft 
of both services flying through the 
lethal cloud following the blast, the 
remote operation of hundreds of cam- 
eras, gauges and special recording de- 
vices and the intricate coordination 
and precision timing of all functions, 
none of which have more than casually 
mentioned the fancy communications 
involved. Each unit with its own indi- 
vidual function, regardless of the de- 
gree of its efficiency, would have been 
worthless to the over -all objective 
without reliable communications. Thus 
reliable communications were the main 
cog in Operation Crossroads, but, be- 
cause they are usually accepted as a 
matter of fact, or taken for granted, 
their importance is almost never pulled 
to the surface. 

This type of operation involved many 
classes of communications, such as 
command and administrative, provid- 
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ing channels of intelligence between 
the Forward Command at Bikini and 
Washington and other associated 
stateside locations. Then there were 
the tactical communications, quick con- ference arrangements between the 
flagship and widely scattered units 
throughout the entire test force area. 
Radio control and operation of drone 
planes, i.e., pilotless planes taking off, 
flying a particular mission, returning 
to and landing at proper bases, elec- 
tronic control of cameras, observing 
equipment and television sets within 
the drone planes, the transmission of 
ever important meteorological data, 
remote operation of unattended special 
observing and recording equipment, 
including high speed motion picture 
cameras, and many other functions of 
this nature were involved which re- 
quired split second timing. 

Then we had the type of communi- 
cations that kept the American public 
informed on what was going on 10,000 
miles away from home. These facili- 
ties provided not only press copy for 
RADIO NEWS and newspapers of the 
country and world at large, including 
the transmission of news pictures 
known as radiophotos, but also pro- 
vided a first hand, blow -by -blow de- 
scription of the entire operation, 
relayed via the various broadcasting 
networks. Little does the average per- 

By 
LT. COL. M. J. LUICHINGER 

Ex-N'9DWU 

As Officer -in- Charge aboard Army 
Communications Ship, USAT "Spin- 
dle Eye," the author added new 
laurels to a distinguished Army 
career which began with World 
War I. He is the holder of the 
Legion of Merit and Bronze Star. 
In civilian life Colonel Luichinger 
was a telephone engineer with the 
Bell System at Indianapolis, Ind. 

son realize what goes on behind the 
scenes to make it possible for them to 
read in the local newspapers and sit 
comfortably in their living room or 
club and listen to an on- the -spot 
broadcast or eye witness story of the 
Atomic Test as it was unfolded out in 
the Mid -Pacific. 

The communications established for 
the public information phase of this 
project were without doubt the most 
fantastic ever set up. Because of the 
amphibious character of the entire op- 
eration all circuits connecting the 
many islands, planes and ships were, 
of course, by radio. In all, there were 
over 100 separate radio channels, rang- 
ing in power from 50 watts to 40 kilo- 
watts, engaging some 150 radio trans- 
mitters and 300 radio receivers and re- 
quiring about 250 cleared frequencies. 

As was mentioned previously, this 
communications plan was the most 
fantastic ever attempted. Many a 
headache was experienced during plan- 
ning and rehearsal stages, making 
propagation studies, frequencies, real- 
locations and, in general, working out 
the bugs before A -Day. Visualizing 
the requirements while the project was 
in the planning stages back in Wash- 
ington was relatively easy. However, 
going out in the Pacific and construct- 
ing the various island installations and 
equipping the various ships and planes 
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with the required apparatus, together 
with the operation and maintenance of 
this complicated seagoing network, was 
something else. However, on the pred- 
ication of, "That which can be con- 
ceived can be accomplished," the ob- 
jective was met. It was a supreme 
test of the combined efforts of the best 
the Army and Navy had to offer, not 
only in equipment and skilled person- 
nel, which incidentally was at low ebb 
at that time due to our hasty redeploy- 
ment activities, but also in the most 
ingenious imagination. 

Thus, let's take a quick look at com- 
munications at the Crossroads, but let's 
get down to the purpose of this story, 
which is to acquaint you with the Army 
Communications Ship, USAT, "Spindle 
Eye," and give a brief description of its 
function in Operation Crossroads. 

To begin with, it is only fitting that 
we review the historic background of 
the famous Army Communications 
Ship, "Spindle Eye." To all former 
G.I: s with communications service in 
the Southwest Pacific, it will be inter- 
esting to note that the "Spindle Eye" 
is the successor to the now famous 
GHQ Communications Ship, "Apache," 
with call letters WVLC, which not only 
handled the important public informa- 
tion communications associated with 
the original Philippines invasion at 
Leyte, in October of 1944, and subse- 
quent Philippine operations, but also 
slugged it out on several occasions 
with Jap air attacks and proudly dis- 
played marks of distinction indicative 
of her victories. 

It was back in June, 1945, in the City 
Hall at Manila in the office of Major 
General S. B. Akin, Chief Signal Of- 
ficer for the Commander in Chief of 
the Pacific, General of the Army, 
Douglas MacArthur, that the "Spindle 
Eye" was conceived. The author had 
the distinction of participating in plan- 
ning the communications for what was 
then scheduled to be our greatest and 
most sensational operation -the inva- 

sion of Japan, which included plans 
for a press and broadcast communica- 
tion ship. 

After carrying out the engineering 
phases of the ship and the necessary 
negotiations with the Transportation 
Corps for assignment of a vessel to be 
used for this purpose, I returned to 
Washington to expedite the procure- 
ment and shipment of the necessary 
special signal equipment which was 
rushed by air and fast freight from all 
parts of the country to the Todd Ship- 
yards, Seattle, Washington. I then 
moved to Seattle to follow up this 
project where the "Spindle Eye" was 
already undergoing a first class face 
lifting under the supervision of the 
Transportation Corps, converting it 
from an Army transport to a special 
Army Communications ship. The ship 
was completed and sailed ahead of 
schedule to join the invasion fleet, but 
by a queer turn of fate the Atomic 
Bomb, with which the "Spindle Eye" 
was later to be associated in Opera- 
tion Crossroads, brought hostilities 
with Japan to an abrupt conclusion. 

The ship continued its course, how- 
ever, changing its destination to Tokyo 
Bay, and was used for press and public 
relations activities by the Army Public 
Relations people at General Headquar- 
ters at Tokyo. She made several cruises 
to the various islands in the vicinity of 
Japan, to Korea and the China coast, 
carrying public relations and press 
representatives into these sections for 
stories furnished the American press. 
In February of this year she was desig- 
nated to participate in Operation 
Crossroads and was ordered to proceed 
to Kwajalein in the Marshall Islands, 
and placed at the disposal of the Corn - 
mander of Joint Task Force One. 

Broadcast Facilities 
The special equipment carried by the 

ship is as follows: 
An RCA 7.5 kw. high frequency voice 

transmitter, and a Hallicrafters BC610 

Carrier terminal equipment installed aboard the "Spindle Eye" 
to facilitate simultaneous transmission of voice and radio teletype. 

transmitter. A master, sound treated 
broadcast studio, with specially con- 
structed soundproof visual panel, pro- 
viding the master control complete un- 
obstructed observation of the studio. 

An auxiliary broadcast studio spe- 
cially equipped to make recordings 
with a similar visual panel to facili- 
tate observation from the recording 
laboratory, which is immediately adja- 
cent thereto. 

The recording laboratory is equipped 
with Presto recording and playback 
tables, also a bank of wire and film re- 
corders, all controlled through an RCA 
console to provide the necessary mix- 
ing and level adjustment, together 
with necessary associated amplifiers 
and patching panel to facilitate com- 
plete flexibility of this equipment. 

The master control room, immedi- 
ately adjacent to the master studio, 
was also equipped with an RCA con- 
sole and mixing panel, carrying level 
indicating devices and associated am- 
plifiers and two special Western Elec- 
tric compression amplifiers. 

The control room also has complete 
command of all installations aboard 
ship, through the master patching 
panel, designed to facilitate picking up 
any piece of apparatus in the ship and 
combining it with any other as re- 
quired. This patching arrangement 
also included adjustable attenuation 
equalizers, which could be applied to 
remote control circuits when frequency 
response equalization was required to 
produce acceptable quality. 

A special bank of Hammarlund Su- 
per -Pros, RCA AR -88's and special Na- 
tional receivers comprised the receiv- 
ing equipment in a special monitor 
room which again is equipped with a 
pa t c h i n g arrangement to facilitate 
feeding the desired reception to the 
master control room. 

The radio photo laboratory consisted 
of two Acme transceiver units, to- 
gether with associated receiving am- 
plifiers, oscillator and level control ap- 
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Complete darkroom facilities are pro- 
vided in the Eye "s " photo 
lab. Colonel Luichinger (left) shows 
print to Radio News Editor O. Read. 
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Interior of air -conditioned br . 
into the control room. Capt. Weaver is at cont.o. 
Capt. Burke tunes Hallicrafters S36 monitor receiver. 

Studio B and recording laboratory. Captain Diehl rides 
gain while Col. Luichinger adjusts the tape recorder. 
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paratus necessary for applying the 
functions of the Acme units to radio 
channels. Associated with this radio- 
photo transmitting and receiving 
equipment is a complete darkroom 
equipped for all modern photographic 
operations normally associated with 
radio news photo functions. 

Teletype Facilities 
Teletype equipment consisted of 

three table positions for tape poking 
operations and two table positions, 
each equipped with transmitter dis- 
tributors and typing reperforator units. 

The transmitting medium, for long dis- 
tance purposes, being a 96C, four -chan- 
nel, 2.5 kw. Wilcox transmitter, to- 
gether with the two Press Wireless fre- 
quency shift units. For relatively short 
distance, or what might be termed lo- 
cal transmissions, the famous Signal 
Corps AN /TRC -1 plus CF 1 and 2 ter- 
minal equipment is used, the latter 
providing a multichannel system of 
simultaneous telegraph and telephone 
circuits. 

The ship is also equipped with two 
units of high speed Boehme transmit- 
ting and receiving equipment, capable 

Captain Burke places a photograph on an Acme transceiver in radiophoto room. Picture was transmitted to San Francisco. 
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of speeds up to 500 words per minute 
in the regular telegraphic code. As a 
matter of explanation, going back to 
the master control room, it will be re- 
membered we mentioned a master 
patch panel which facilitated complete 
flexibility of all equipment on the ship. 
While we designated the RCA and Hal- 
licrafters BC610 in the broadcast class 
and the 96C transmitter in the tele- 
type service, by special patching ar- 
rangements these transmitters could 
be switched from voice to teletype, or 
vice versa, or placed in dual operation 
in either, which also includes the use 
of either in radiophoto transmission 
service. Another special feature of the 
ship is a large press conference room, 
approximately 25 by 100 ft., equipped 
with 120 typewriter positions for cor- 
respondents, a stage, loudspeaking 
system, dual movie projectors and com- 
pletely air conditioned. Incidentally, 
all of the other equipment rooms and 
studios aboard the ship were com- 
pletely air conditioned. 

The ship was also equipped with a 
100 -line common battery switchboard, 
which extended modern telephone serv- 
ice to all component sections of the 
ship, with trunking positions to extend 
the ship's telephone service to other 

(Continued on page 86) 

Wilcox 2.5 kw., 4- channel transmitter used during Operation 
Crossroads for the transmission of pictures via radiophoto. 
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A 1- kilowatt transmitter (center unit) is housed in a cabinet 

measuring only 42" x 15" x 21 ". Power supplies are separate, 
and are illustrated on each side of the transmitter. 

Crwa 
W[T[RM KILAWiTT/ 

&moo/ 
PHONE TRANSMITTER 

neu commercially designed modulation system 

permits cost and size of orer -all transmitter 
to be reduced considerably. 

ONE of the bugaboos of high pow- 
er amateur phone transmitter 
design has been the necessity 

for including a heavy duty power 
supply and modulator. Many meth- 
ods of simple efficiency modulation 
have been devised in the past to over- 
come this difficulty and reduce the 
over -all transmitter cost but all of 
these methods were lacking in some 
essential. Either complicated adjust- 
ments were necessary, or large tubes 
were needed to give reasonable output. 

A new series of transmitters have 
recently been placed on the market 
by Taylor Western Transmitters of 
Los Angeles, California. These trans- 
mitters use a new high efficiency mod- 
ulation system which permits the cost 
of the over -all unit to be reduced con- 
siderably. This new transmitter, with 
an input rating of one kilowatt and a 
conservative output rating of 700 
watts, is only 42" wide, 15" high and 
21" deep. Power supplies are separate 
and may be placed at some distance 
from the transmitter and connected 
by means of extension cables. 

The tube lineup in the r.f. section is 
a 6V6 oscillator, a 6V6 doubler, a 3D23 
second doubler or buffer and one 
4 -250A as the power amplifier. The 
power section consists of a 6V6 speech 
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amplifier, an 807 as the second speech 
amplifier and a second 4 -250A as a 
positive modulator. Band switching 
operation for five bands is provided. 

A simplified schematic of the power 
amplifier and modulation system is 

shown in Fig. 1. The operation of the 
modulation system is as follows: 

Fig. 1. Simplified diagram of power 

The modulation system uses two 
tubes in the output stage, one as 
power amplifier and one as sideband 
generator. The input r.f. voltage on 
the grids of both the power amplifier 
and sideband generator tubes is ob- 

tained from a tap on the plate tank 
coil of the buffer amplifier through 
blocking capacitors. The power am- 
plifier is adjusted to operate class "C" 
at a plate efficiency of from 60 to 70 

per -cent while the sideband genera- 
tor is biased to approximately three 
to four times class "C." With no mod- 
ulation, the sideband generator, due to 
extremely high bias, is almost non - 
operative since it has practically no 
plate power input and contributes very 
little to the transmitter output. 

With no modulation the power am- 
plifier tube is furnishing the carrier 
power and the sideband generator is 

(Continued on page 141) 

amplifier and modulation system. 
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75 Watts in 

One 

Cubic Foot 

By 
W. T. KAU "AI, w6MNQ/9 

a. R 
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Front view of completed transmitter. 

Although compactness is the keynote of this unit, the performance and 
efficiency compare favorably with many commercially built transmitters. 

war r and the reopening of the 
amateur bands, many of us 

now find ourselves so situated that it 
has become impossible to operate the 
old "6 foot rack and panel California 
kw." as we had so hopefully intended 
when we closed the shack for the 
duration. The transmitter to be de- 

scribed here was designed to fill the 
needs of those who are now occupying 
cramped quarters where space for 
ham rigs is limited, and for those 
nomadic souls who are confronted 
with the ever -existent problem of 
transportation. The over -all size of 
the transmitter measures slightly less 
than 1 cubic foot, specifically 13 x 11 

Schematic diagram of final stage of transmitter. This rig has been designed to 
operate within the tube manufacturer's rating, however operation at an in- 
creased voltage of 800 v. on the final (approximately 100-125 watts input) has 
proven satisfactory. This accounts for the "high -low" switch in power supply. 

LINK 

TO NOD 
7 

R1- 20,000 ohm, 10 w. res. 
R2 -5000 ohm, 10 w. res. 
Cl -50 µµf d. var. cond. 
C2-.001 µfd., mica cond. 
C0 -Split stator, 70 µµtd. 

(per section) var. cond., 1500 r. spacing. 
C, -.006 µfd., mica cond. 
C6, C,- Neutralizing cond. (See text) 
C -.1 'dd., 1000 r. cond. 

CD 

RFC 

- i e- soo v. e* 

L, -8 t, c.t., #14 e. 1" diam. winding length 
11/2". Link is 11/2t., #14 e., ;/q" diam. L2-10 t., c.t., #14 e., 1" diam. winding length 
11/2" L,-3 t., #12 e., l" diam. 

RFC -200 ma., r.f. choke 
MA -0 -300 ma., d.c. meter 
S1 -S.p.s t. sw. 
1 -815 tube 
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x 12 inches, and consists of a 5 x 9% 
x 3 inch chassis bolted to the rear of 
an 8 x 11 x 12 inch cabinet. While 
compactness is the chief design con- 
sideration, the use of standard sized 
equipment with the high efficiency 
and ease of operation which go to 
make a good transmitter have not 
been sacrificed. 

Circuit Design 
The oscillator uses a 6V6 in an e.c.o. 

circuit with the grid tank operating 
in the 40 meter band and doubling in 
the plate circuit to give 20 meter out- 
put. This is capacitively coupled to 
another 6V6 doubler for 10 meter out- 
put. After surveying numerous tubes 
now available, an 815 was selected for 
the final stage because of its ease in 
driving and especially because of its 
small size in relation to its power 
capabilities. Of course, such things as 
its ease of neutralization, shielding, 
etc. were also a part of the considera- 
tion. The audio section uses a 6SJ7 
speech amplifier and another 6V6 for 
the modulator. Since the circuit de- 
sign is considerably influenced by the 
available space, grid modulation 
which permits a smaller modulation 
section and transformer was found to 
be the most practical. The compara- 
tively low audio power necessary to 
modulate the final amplifier may be 
obtained from any number of tubes, 
however, the 6V6 is used because of 
its small size. The power supply con- 
sists of two sections; one delivers 500 
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volts and the other 250 volts. The 80 
type rectifier is used for the low 
power supply while two 816's operate 
in the high power supply. 

The power supply is mounted on a 
9 x 7 x 2 inch steel chassis, with the 
high -power transformer in the exact 
center rear. The large choke CH, is 
mounted to the rear, the filament 
transformers and small power sup- 
ply transformer being appropriately 
spaced around these two units, as 
shown on page 38. The space to the 
right and front thus afforded is used 
for the modulator section and the 
lower half of the 815 as will be de- 
scribed later. Chokes CH., CH,, con- 
densers, C, C, and the bleeder re- 
sistor R2 for the small power supply 
are all mounted below the sub -chassis. 
In the small chassis bolted to the rear 
of the cabinet are mounted the three 
rectifier tubes and the bleeder resistor 
R,. The fuses F1, F2 are of the plug -in 
type and are mounted on the rear 
right side of the chassis, next to the 
"hi -low" switch of transformer T2. A 
"chicken wire" 

, 

grille of suitable size 
to enclose this small chassis is used to 
prevent any contact with the high 
voltage leads on the rectifier. The high 
voltage terminal strip is composed of 
feed- through insulators and is located 
in the left front position of the power 
supply chassis. Polystyrene insulators 
were used, not because of their char- 
acteristics, but because of their small 
size. 

The modulator is constructed in an 
aluminum cabinet 101/z x 3 x 23/4 

inches. The circuit is conventional in 
design, but due to its compactness care 
must be taken to shield the necessary 
parts of the circuit to prevent inter - 
stage coupling and r.f. pickup. This 
speech section is also used as an audio 
amplifier to operate the home phono 
pickup, the switching being done by 
means of a multi- contact jack which 
switches the plate lead of the 6V6 
modulator to either T, or T2 (audio 
section). The keying jack, mounted 
on the panel to the right of the micro- 
phone input jack, shorts the secondary 
of the modulation transformer and 
keying is accomplished in the grid 
circuit of the oscillator. To the left of 
the output jack is mounted the ampli- 
fier switch, which removes the plate 
voltage when the speech unit is not in 
use. An Asiatic model R -3 crystal 
microphone is used in this transmit- 
ter. Obviously, however, one may use 
any type of microphone by making 
suitable changes in the input circuit. 

The entire r.f. section is built on a 
sheet of aluminum 10' /a x 63'4 inches. 
The e.c.o. and the doubler stages are 
built to occupy a space of 4% x 6 
inches on the left side of the chassis. 
The remaining space is used in its en- 
tirety by the final amplifier. The rear 
of this aluminum sheet is fastened to 
the back of the cabinet by means of a 
V4 inch square brass rod which is 
tapped for two 6/32 screws. The front 
is supported by the top of the audio 
section, the support consisting of rub- 
ber grommets. 

In considering the oscillator design, 

December, 1946 

ll Cz 

:,:ZL:,2 C 

111111D 

ACROSS 
1$ECGND Aa, Di 

EAnDN TRANS. T 

n,v 
R2 

B+ 250., 

R,. R,- 100,000 ohm, Y2 w. res. 
R._ 75.000 ohm, 1 w. res. 
R4-250 ohm, l w. res. 
R3-500 ohm, l w. res. 
R6 -4000 ohm, 5 w. res. 
C5-25 add., var. cond. (freq. shifter) 
C2-440 µµtd., cond. (neg. temp. roeff.) 
C;, -140 µµtd., var. cond. (band set) 
C4-.0001 ufd., mica tond. 
Cs, CT, CP. C,D. CUP C1=.002 111 FL. mica cond. 
C,,, C11 50 µµtd., trimmer cond. 

C.2 

us 1- 
RFC 

e $o0v 

TO 

61 2 

CR -50 µµtd., mica cond. 
L1 -8 t. (tapped 2 turns from bottom), #I8 e., 

3/4" diam. polystyrene form, winding 
length, 1". 

L2-13 t.. #18 e., 3/4" diem., polystyrene form, 
winding length, 1". 

L3-8 t., #14 e., 1" diam., air wound, winding 
length, 1" 

L, -2 t., #18 stranded (covered) 
2 -6V6 tubes 

Circuit diagram of e.c.o. and doubler stages of transmitter. 

SI 

zso 
v. e+ 

R, -3000 ohm, 1/2 w. res. 
R.-2 megohm, 1/2 w. res. 
R; 250,000 ohm, V2 w. res. 
R1- 500.000 ohm pot. 
R 500 ohm, 10 w. res. 
RD -5000 ohm, 10 w. res. 
R7- 250,000 ohm, pot. 
R4-1 megohm, 1/2 w. res. 
C,-.1 Aid., 200 v. cond. 

M OMR IC UNIT IS NOT USED AS AN AMPLIFIER. 

C2-.01 pfd. 400 y. cond. 
CG-10 ad., 25 v. cond. 
C4, C,-.1 ad., 400 v. cond. 
C4-.005 ad., 400 v. cond. 
T1- Output trans., 6V6 to spkr. 
T., -Mod. trans., 11/2 to 1 ratio (used 3500 

ohm sec.) 
M-0.20 milliammeter 
1 -6V6 tube 1-6SJ7 tube 

SPEAKER JACK 
JI 

Y 

R6 

GRID BIAS 

© 1111171 

Circuit diagram of the audio section of the 75 watt rig. 

the use of an e.c.o. presents many me- 
chanical difficulties in limited space 
because of the need for ganged con- 
densers and multi- tubes. However, as 
it is advantageous to be able to shift 
frequency, especially since the 10 me- 

ter band is crowded these days, the 
e.c.o. is particularly desirable, there- 
fore, a compromise was made. Al- 
though the circuit used is standard, 
it is not designed to cover the whole 
amateur band as would be expected, 

Top view of r.f. section. The e.c.o. is shown to the right in the photograph. 
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but will allow enough frequency shift 
on either side of the center so that 
it becomes possible to shift out from 
under a strong interfering signal. 
Thus, it offers the advantage of the 
e.c.o. without the accompanying elab- 
orate mechanical layout or circuit re- 
tuning. 

The e.c.o. is built into an aluminum 
box 4% x 4 x 2 inches. The box is 
divided into two sections thus afford- 
ing a shield between the grid circuit 
and the plate tank circuit. At the 
same time, this allows the tube, which 
is one of the sources of heat, to be ex- 
tended partly outside of the box. This 
minimizes the heat generated in the 
vicinity of the e.c.o. tank circuit. 
All wiring within the e.c.o. was done 
with No. 18 solid hook -up wire for 
mechanical and electrical stability. 
The placement of the various com- 
ponents is clearly detailed below. An- 
other mechanical feature of this oscil- 
lator, which while not essential may 

prove advantageous, is the fact that 
it is a "plug -in" unit, which allows the 
substitution of a crystal oscillator if 
so desired. The plug for the unit was 
constructed from the lower part of a 
standard 5 -prong coil form. 

The e.c.o. is capacitively coupled 
to the 6V6 doubler stage which is 
straightforward in design. The tank 
circuit which is enclosed in a 2 inch 
metal can consists of an air -trim 
midget condenser and an air wound 
coil which is connected directly to the 
condenser leads. No trouble, mechani- 
cal or electrical, should be encoun- 
tered in this stage. One word of cau- 
tion; all parts for the doubler and 
final grid tanks should be so arranged 
in wiring that they do not touch the 
transformers of the power supply 
when the chassis is placed in the 
cabinet. 

In the final stage, the grid tank is 
installed in another 2 inch shield can, 
its component design being similar to 

the doubler tank except that the link 
is made variable. In the construction 
of this link unit, the tank coil and 
the condensers are first connected and 
mounted in the shield can. A short 
polystyrene rod is then inserted 
through a shaft bushing fitted on the 
shield can. The link, which consists 
of 1' turns, slightly smaller in diam- 
eter than the tank coil is then slipped 
onto the polystyrene rod and firmly 
cemented with some good Duco house- 
hold cement. This should preferably 
be left in this position overnight be- 
fore attempting operation of the link. 
The other end of the polystyrene rod 
is slotted with a small saw so that 
adjustments may be made by using a 
screwdriver. A shaft lock, taken from 
an old variable resistor or similar unit 
may be used to good advantage to 
keep the polystyrene rod from slip- 
ping in too far. The plate tank con- 
denser is mounted lengthwise at the 

(Continued on page 139) 

Construction details of 75 watt transmitter. Position of all component parts is shown. 
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Sound Amplification by 
Air - Stream Modulation 

DEVELOPMENT of radar, tele- 
vision, and artillery devices 
were not the only electronic 

accomplishments of the war. In addi- 
tion to such highly glamorous devices 
developed by our military laboratories 
and private industry, there was also 
a need for many technical items not 
previously considered to be military 
equipment. One of these prosaic items 
was public- address equipment -sound 
amplification. 

Such p.a. systems played an impor- 
tant part in winning the war. 

They were necessary whenever 
large groups of men gathered, for 
orientation, basic training, field train- 
ing, and maneuvers. Then, too, sound 
equipment was used in entertaining 
our troops. Enormous systems were 
employed to direct propaganda to the 
enemy, both in Europe and the 
Pacific. 

Sound communication also played 
tactical rôles in actual invasion, to 
direct landing troops, and effect liai- 
son with supporting naval vessels. 

At the outbreak of war, commer- 
cial sound amplification equipment - 
which American industry was already 
tooled to produce -was pressed into 
immediate military and naval service. 
The various systems were typical of 
prewar design, their operation based 
on the principle of electronic ampli- 
fication followed by the conversion of 
electrical energy into sound energy by 
December, 1946 

By JORDAN JicQUAY 

High sound levels may be obtained 

at low power by the use of this 

new system of sound reproduction. 

Fig. 1. Modulating valve for 
converting electrical to audio 
energy. the heart of the air- 
stream- modulation principle 
of sound amplification. 

means of an electromagnetically oper- 
ated diaphragm or piston. 

However, there is one important 
limitation of all such sound equip- 
ment. 

To obtain a high output of audio 
power, particularly out -of- doors, it is 
necessary to use a large number of 
loudspeaker horns requiring, in turn, 
heavy duty multi -stage amplifiers, a 
source of considerable operating pow- 
er, and weighty equipment. 

Exterior sound installations must 
provide greater output than compar- 

able or similar interior installations, 
because wind, humidity, and tempera- 
ture are important attenuating fac- 
tors. 

Almost any velocity of wind, even 
slight breezes, can distort or greatly 
attenuate sound after it has left the 
radiating loudspeaker horns, thus 
communication may be entirely lost 
or largely unintelligible. 

Because of the output requirements 
of such public -address systems, and 
because of the military necessity of 
portability and light weight, a differ- 
ent type of sound amplification be- 
came an immediate war requirement. 

The problem was attacked by the 
Signal Corps Engineering Labora- 
tories working with sound engineers 
of Dilks, Incorporated. Exhaustive 
experimentation eventually led to the 
development of an entirely different 
method of sound amplification; the 
modulated air stream. 

The new equipment has a remark- 
ably low weight -to- output ratio. This 
is demonstrated by comparison with a 
typical 300 -watt amplifying system. 
The older equipment weighs about 750 
pounds; the air -stream -modulation 
system weighs only about 80 pounds. 

(Continued on page 137) 

Fig. 2. Schematic of 15 -watt amplifier used with air -stream modulated system. 

C.L 

I 

5,- 75,000 ohm, 1/2 w. res. 
5,-500,000 ohm pot. 
R3 -2000 ohm, 1 w. res. 
R4- 20,000 ohm, 2 w. res. 
Rs, R9- 100,000 ohm, 1/2 w. res. 
ne-75 ohm, 2 w. res. 
R,-50 ohm, 2 w. res. 
Rs- I0.000 ohm, 2 w. res. 
Cl, C_, CC, C -500 Auld., 600 v. cond. 

C, -50 uld., 25 v. e ec. cond. 
C4 -4 µ4d., 450 v. elec. cond. 
Ti -Audio input (100 ohms to grid) trans. 
T.-A. F. interstage trans., 1 to 3 step -up 
Tg- Output trans., 5000 ohm pri. 
1,- Microphone input jack 
V1- 6SL7 -GT tube 
Vq -829 -B tube 
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By 
ALFRED A. GHIRARDI 

THE question of tube noise is of 
great importance in the design 
of the mixer portion of a fre- 

quency converter, especially when the 
mixer is the first tube in the receiver 
(no r.f. amplifier stage employed 
ahead of it). 

Types of Receiver Noises 
There are really two main types of 

noises created within a receiver, (1) 
thermal agitation and (2) tube noises. 

The first occurs in impedances, but 
is most apparent in those linked to the 
control -grid of the first tube in a re- 
ceiver, owing to the large amplifica- 
tion following. We cannot do much 
about this source of noise. 

Tube noise may be caused by several 
effects occurring in vacuum tubes due 
to the inherent electronic nature of 
their operation. 

Sources of Tube Noise 
One important source of tube noise, 

known as the shot effect,' arises from 
the fact that the currents in the tube 
consist of the movement of individual 
electrons rather than the flow of a 
continuous fluid. Since the electrons 
are discrete particles emitted from 
the cathode in a random way, any cur- 
rent resulting from such emission has 
a random variation that is termed 
"noise," since it results in a noise of 
some kind in the receiver output. This 
noise effect is distributed fairly evenly 
over the frequency spectrum. The 
noise for a given current is maximum 
when the plate is absorbing all the 
electrons that are liberated from the 
cathode. If the plate does not receive 
all the electrons emitted by the cath- 
ode, as happens when there is a very 
copious emission causing the current 
(electron flow) to be limited by the 
space -charge repulsion between elec- 
trons, then the noise is greatly reduced 
because of a cushioning effect exerted 
upon the variations in rate of emis- 
sion by the great number of electrons 
emitted. Consequently, the noise is 

40 

Feature of new General Electric . 

p onograph is the instantly re- 
tractable jeweled stylus. This 
stylus will not scratch or damage 
records if the tone arm is dropped. 

Part 50. Covering tube noise in superheterodyne 
frequency converters and the proper selection of 
commercial types of mixer and converter tubes. 

reduced in tubes in which the current 
to the plate is space- charge -limited. 

Another source of tube noise arises 
from variations in the secondary emis- 
sion taking place within the tube, and 
from a random variation of the divi- 
sion of current between the electrodes 
in multi -electrode tubes. 

Equivalent Grid Resistance 
Tube noise is conveniently expressed 

in terms of an equivalent grid resist- 
ance, R,,, This is the value of resist- 
ance that, if connected between the 
signal control grid and cathode of the 
tube would produce a thermal agita- 
tion noise that would equal the noise 
actually produced by the tube itself, 
approximately. Thus it may be looked 
upon as an equivalent noise -producing 
resistance. 

Noise Produced by Various Types 
of Amplifier Tubes 

The noise energy in screen -grid, 
pentode and beam type tubes is higher 
than in triodes with similar character- 
istics because there is an added corn- 
ponent of noise due to the random 
division of current between the screen 

w. A. Harris. "Fluctuations in Vacuum Tube 
Amplifiers and Input Systems." RCA Review, 
Vol. 5, pg. 505. April 1941: Vol. 6, pg. 114, July 1941. 

and plate in these more complicated 
form of tubes. For example, the noise 
energy from a pentode is about three 
to five times as great as that from a 
triode producing equivalent amplifi- 
cation. 

Tube Noise in Frequency 
Converters 

The mixer portion of a frequency - 
converter stage produces noise volt- 
ages in its output as a result mainly 
of random fluctuations in the space 
current of the tube and random va- 
riations in the way the space current 
divides between the plate and the 
other positive electrodes in the tube. 

Experimental evidence indicates t 
that the major portion of the noise 
that is found in the output of mixers 
and converters employing outer -grid 
oscillator injection (tube types 6L7, 
6J8, etc.) is due primarily to current - 
distribution fluctuations. The oscil- 
lator voltage changes the current dis- 
tribution from plate to screen so that 
the mixer noise is given by the aver- 
age of the distribution fluctuations 
over each oscillator cycle. 

The major porton of the noise that 
is found in the output of mixers and 
converters employing inner -grid os- 
cillator injection (tube types 6A8, 
6SA7, 6K8, etc.) is primarily due to 
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current -distribution fluctuations, but 
is complicated by the presence of the 
virtual cathode ahead of the signal 
grid. 

Comparison of Noise Produced by 
Various Types of Miser and 

Converter Tubes 

Triode or pentode mixers and con- 
verters, in which both the signal and 
oscillator voltages are impressed on 

the same control grid (single -grid in- 
put), produce the least noise (highest 
signal -to -noise ratio) of any of the 
commonly -used types of mixers or con- 
verters (see Table 1). The reason for 
this has been made clear by studies of 
tube noise.l Tube noise is the com- 
bined result of shot noise in the cath- 
ode current (which is damped by space 
charge to a low value) and additional 
fluctuations in the plate current 
caused by random variations in pri- 
mary current distribution between the 
various positive electrodes. Thus, in 
general, those tubes having the small- 
est current going to positive electrodes 
other than the plate have the lowest 
noise. Since the tetrode or pentode 
mixer or converter tube has a primary 
screen current that is only 25 per -cent 
(or less) of the total current, it is in- 
herently lower in noise than the more 
complex modulators in which the cur- 
rent to positive electrodes other than 
the plate usually exceeds 60 per -cent 
of the total current. The triode, of 
course, has the lowest noise assuming 
an equivalent tube structure. The 
conversion transconductance of triode, 
tetrode, or pentode mixers is usually 
higher than that of multi -electrode 
tubes using a similar cathode and first - 
grid (G1) structure. That this is so 
is again largely due to the lower value 
of wasted current to other electrodes. 

It is unfortunate that the design of 
pentagrid converter tubes makes them 
inherently more noisy than r.f. pen- 
todes -the noise produced by them be- 
ing about four times that produced in 
a super -control r.f. amplifier tube. 

The special mixer and converter 
tubes used in broadcast receivers are 
distinctly inferior from the point of 
view of noise level. It is interesting 
to note that a high ratio of transcon- 
ductance to space current reduces the 
noise level, so that the special pen- 
todes designed for television receiver 
service (types 1852, 1853, etc.) have 
much lower noise output than ordi- 
nary tubes. 
Advantage of Using II.F. Amplifier 

Stage Abend of Converter 
Generally speaking, the equivalent 

grid resistance representing the noise 
of a mixer or converter tube is always 
greater (2 to 4 times) than the cor- 
responding equivalent resistance rep- 
resenting the noise generated in the 
same tube functioning as an ordinary 

2 E. W. Herold. "Snnerhet Converter System 
Considerations in Television Receivers," RCA Re- 
view. Vol. 4, pg. 324. January: 1940. 

s If a tuned type of r.f. amplifier stage is em- 
ployed, additional advantages involving freedom 
from certain types of spurious responses, etc.. 
are also obtained. See Alfred A. Ghirardi, Prac- 
tical Radio Course. Parts 27, 28, 29. 30: RADIO 
NEWS, October 1944, Nov. 1944, Dec. 1944, 
Jan. 1945. 
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Desirable Characteristics 
Osc. and Signal 
Voltages on No. 

1 Grid (Single- 
grid input) 

Osc. Voltages on 
No. 1 Grid, 

Signal on No 3 
Grid (Inner -grid 

injection) 

Osc. Voltages on 
No. 3 Grid, 

Signal on No. 1 

Grid (Outer -grid 
injection) 

Triode Pentode Hexode or Heptode Pentode 
Hexode 

or 
Heptode 

High conversion trans - 
conductance Good Good Fair Fair Fair 

High plate resistance Poor Good Good Poor Good 
High signal -to -noise ratio Good Good Poor Poor Poor 

Low oscillator -signal circuit 
interaction and radiation Poor Poor Fair Good Good 

Low input conductance at 
high frequencies Poor Fair Good Poor Poor' 

Low signal -grid current at 
high frequencies Good Good Fair Poor Poor' 

Low cost of complete con- 
verter system Good Fair Good Fair Poor 

'Due to feedback; may be increased to "Fair" by proper circuit design. 
'May be increased to "Fair" by special constructions. 

Table 1. Comparative appraisal of inherent operating characteristics result- 
ing for each of the three general modes of frequency converter tube operation. 

Class "A" amplifier. For example, an 
r.f. pentode tube used as an autodyne 
frequency converter will produce 
about twice as much noise as when 
used as an r.f. amplifier. Accordingly, 
when the internal impedance of the 
signal voltage source applied to the 
converter input does not greatly ex- 
ceed the equivalent noise resistance 
of the mixer or converter tube, there 
is a decided advantage in employing a 
stage of r.f. amplification ahead of the 
frequency converter. In this way the 
main source of noise will be thermal 
agitation in the input circuit, instead 
of the large tube noise. The only prac- 
tical case when r.f. amplification will 
not reduce the noise level appreciably 
is when triode or pentode plate- recti- 
fier converters are used. In such ar- 
rangements, practical values of in- 
ternal impedance of the signal voltage 
source applied to the converter tube 
can be made considerably greater 
than the equivalent noise resistance, 
except possibly in television systems.' - 

The conventional method of reduc- 
ing the tube noise in any given super- 
heterodyne receiver design in which 

the type of mixer or converter tube to 
be used has already been settled upon 
because of other important desirable 
operating characteristics it may have 
(see Table 2), is to employ a stage of 
r.f. amplification having sizeable gain, 
ahead of the converters When the 
r.f. amplifier stage is used, the signal 
amplitude fed to the signal grid of the 
mixer or converter tube is large corn- 
pared to the converter noise. Conse- 
quently, this increases the signal -to- 
noise ratio to the extent that the con- 
verter noise usually becomes negli- 
gible. 

Importance of Frequency -Con- 
verter Noise in Receiver Design 
Converter noise often is an impor- 

tant consideration, particularly in 
u.h.f. receivers, short -wave receivers 
for distant -signal reception, and in 
loop- operated receivers of small size 
where the signal voltages delivered 
by the antenna circuit are not large 
and an r.f. stage often cannot be used 
because space is at a premium and 
the receiver cost must be reduced to a 

(Continued on page 142) 

Table 2. Operating characteristics of various popular mixer and converter tubes. 

Fcem of Tube 
Type 
Num 

bey Used As 

É e C « o 
p. o 
ÿ b i e G 

C o 

q c 

A.C. 
Plate 

Resistance (Ohms) 

fated 
Convey- 

sion 
Gain 

charge 
Coup- 
ling 

Present 

Osc.- Frequency 
Stabilizer 

(As Converter) 
Fre- 

quency Shift 
Due to 

Supply- 
Voltage 
Varia- 
tions 

Fre- 
quency 
Shift 

Due to 
A.V.C. 
Voltage 
Varia- 
Lion 

Simple Pentagrid 
Converter 

Simple Pentagrid 
Converter 

Modified Pentagrid 
Converter 

Modified Pentagrid 
Converter 

Pentagrid Mixer 
Triode -Heptode 

Converter 
Triode -Hexode 

Converter 
'Optimum values 

6A8 

1A7G 

6SA7 

1R5 
6L7 

618G 

6K8 

Converter 

Converter 

Converter 

Converter 
Mixer 

Converter 

Converter 

550 

250 

450 

300 
375 

290 

350 

360,000 

600,000 

1,000,000 

600,000 
1,000,000 

2,500,000 

600,000 

71 

35 

75 

45 
62 

54 

52 

Yes 

Yes 

Yes 

Yes 
No 

No 

Yes 

Poor 

Poor 

Fair 

Fair 

Good 

Fair 

Poor 

Poor 

Good 

Fair 
Fair 

Good 

Good 
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CRYSTAL 
CONTROLLED 

OSCILLATOR 
Ho. IA 

MADE IN U.S.A. 

1 

Panel view of generator. A spare crystal socket is provided 
for addition of extra crystals operating between 150 -700 kc. 

Crystal Controlled 

Signal Generator 
ASIGNAL generator is one of 

the most important instru- 
ments used in servicing radio 

receivers. It is on this instrument 
that the serviceman depends for put- 
ting the final touch to his work by 
aligning the i.f. and r.f. stages prop- 
erly, and the accuracy with which he 
can do this depends directly on the ac- 
curacy of his signal generator. With 
the increasing demand for greater 
precision in the radio service field 
there is need for a more stable fre- 
quency source; one which will main- 
tain its calibration exactly for a long 
period of time. 

The result of aligning the i.f. stages 
at a frequency above or below that 
specified by the manufacturer is 
graphically shown in Fig. 1. Only 
when the i.f. channel is correct will 
the receiver track exactly with its dial 
calibration. Even though the 600 and 
1400 kc. check points are correctly set 
with their respective padders, the dial 
42 

calibration will be off over the rest of 
its range. Also, tracking will be poor 
and receiver sensitivity will vary over 
different portions of the dial. From 
this it can be seen why it is important 
to have an accurate source of signal 
for i.f. alignment. Of equal impor- 
tance is the accuracy of the r.f. signal 
for spotting the 600 kc. and 1400 kc. 
points as well as frequencies between 
these two. 

There are many fine examples of 
continuously variable frequency oscil- 
lators on the market today but their 
accuracy is subject to the limitations 
of the self excited circuits. These lim- 
itations include the effects of tem- 
perature, humidity, vibration, the age- 
ing of tubes and components and va- 
riations in dial calibration. 

Quartz crystals provide the most 
stable method of frequency control 
known today. They are employed in 
practically every radio transmitter in 
the world and their use is being ex- 

Instant svlcetion Of any one 
of seven hanneIs may he had 
by simply rotating a switch. 

HEILRERT 4 ..IOHNSO` 
Radio Eng., Bliley Electric Co. 

panded to the control of fixed recep- 
tion channels in receivers. These tiny 
wafers of quartz which exhibit a piezo- 
electric character will maintain their 
frequency calibration indefinitely. This 
method of frequency control is fea- 
tured in a signal generator which was 
recently announced by the Bliley Elec- 
tric Co., of Erie, Penna. A set of seven 
frequencies have been selected for 
their usefulness in the alignment of 
i.f. and r.f. stages. An added advan- 
tage to the stability secured by these 
crystals is the instant selection of a 
desired channel by the simple flip of a 
switch. Not only does this result in 
considerable time saving, but also the 
possibility of error in dial setting is 
eliminated. Each switch position pro- 
duces a single frequency channel 
which will remain accurate indefi- 
nitely. 

In choosing the channels which are 
provided by this oscillator it was 
necessary to conduct a survey of the 
intermediate frequencies used by vari- 
ous manufacturers, in standard broad- 
cast receivers. The survey included 
almost 7000 types made by twenty 
leading manufacturers since 1930, and 
the chart of Table 1 shows the result. 
Channels 455 -456 and 260 -262 are 
scored together because of the prox- 
imity of their frequencies. For the 
sake of economy, and because the i.f. 
channels with less than 2 per -cent rep- 
resentation are for the most part used 
in old radios which are rapidly be- 
ing decommissioned, the first five fre- 
quencies were selected for use in the 
oscillator. They make up 91% of the 
frequencies used in the nearly 7000 re- 
ceiver types covered by the survey. 
The results show that by excluding 
the odd frequencies used on sets made 
before 1936, the first five channels of 
Table 1 make up 95.2% of the total. 
Thus, the serviceman can expect to 
handle at least 95% of his i.f. align- 
ment with crystal controlled accuracy. 

In addition to the five channels pro- 
vided for i.f. alignment, there are two 
for r.f. alignment. These are crystal 
controlled at 200 and 1000 kc. The 200 
kc. is of particular usefulness in the 
broadcast band since it provides strong 
harmonics at 600, 800, 1000, 1200, 1400 
and 1600 kc. The 600 and 1400 kc. 
harmonics may be used for low and 
high frequency padder adjustments. 
The 1000 kc. channel serves as a check 
point in the center of the broadcast 
band in cases where alignment is more 
than 100 kc. off calibration. Once the 
1000 kc. point is located the 200 kc. 
points can be followed up and uown 
the dial. The 1000 kc. channel is also 
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for use in alignment of short -wave 
bands. Its harmonics can be used up 
to 20,000 kc. on the average receiver, 
and up to 50,000 kc. on the more sen- 
sitive communications type of re- 
ceiver. 

An external socket on the front 
panel provides for use of extra crys- 
tals with frequencies between 150 and 
700 kc. With two such crystals the 
oscillator may be used in the align- 
ment of FM receivers. For example, 
a 5350 kc. crystal will produce a har- 
monic at 10,700 kc. for i.f. alignment 
and a 5000 kc. crystal will produce 
harmonics every 5 mc. in the FM band 
for r.f. alignment. 

The crystals employed in this in- 
strument are representative of the lat- 
est design trends in the low frequency 
range. The six units below 1000 kc. 
contain low temperature coefficient 
quartz plates on which silver elec- 
trodes have been deposited. Each 
crystal is rigidly supported by wires 
that have been soldered directly to this 
plating. This type of assembly insures 
maximum stability. The 1000 kc. crys- 
tal is also a low temperature coeffi- 
cient quartz plate and is mounted con- 
ventionally in a free air gap assembly 
which restrains crystal movement and 
restricts any frequency shift to a few 
cycles. Both types will absorb far 
more punishment than could conceiv- 
ably be encountered in an instrument 
of this kind. The crystals can be seen 
in the rear view photograph with the 
retaining disc removed. The low fre- 
quency units are in the aluminum 
cans which encircle the 1000 kc. crys- 
tal in the rectangular holder. 

Another feature of the crystal con- 
trolled oscillator is the high output 
which is available. It is sufficient to 
practically eliminate the need for di- 
rect coupling to the receiver. In most 
cases it is only necessary to lay the 
output lead from the oscillator near 
the receiver and increase the output 
until the signal appears on the meter, 
or in the speaker, whichever method is 
used. There may be some instances 
where the receiver is so far out of 
alignment that a great deal of input 
is necessary. In this case the leads 
are clipped to the antenna post or to 
tube grids in the conventional manner. 

The oscillator output is controlled 
by a five step attenuator switch and a 
vernier control. Maximum output on 
step X1 is approximately 1500 micro- 
volts and each successive step multi- 
plies by ten, resulting in approximate- 
ly 15 volts output on step X1OM. 
With the attenuator and vernier both 
set at minimum, the r.f. voltage pres- 
ent across the output clips is about 10 
microvolts which is sufficiently low 
for most applications. For special 
cases decreasing the coupling will re- 
duce this further. 

It is very important to caution the 
user against coupling the oscillator di- 
rectly to an antenna since its output 
is great enough to cause considerable 
interference. Some servicemen will 
find it convenient to attach the output 
to a short wire running along the 
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I. F. CHANNEL PERCENT OF TOTAL 

455 -456 58.2 

465 14.0 

175 10.6 

260 -262 5.7 

370 2.58 

460 1.72 

470 1.47 

450 .94 

445 .78 

480 .65 

181.5 .63 

485 .53 

252.5 .52 

ALL OTHER CHANNELS LESS THAN .5 

Table 1. Survey shows that 95.2 per -cent 
of total receivers in use today employ 
one of five different i.f. frequencies. 

bench and use its radiation alone as a 
coupling medium to the receivers, but 
such a wire must not be more than a 
few feet long. 

A four position modulation control 
is provided on this oscillator in order 
to give maximum flexibility. The po- 
s it i o ns are : "OFF," "MOD. RF," 
"PURE RF," and "EXT. MOD." With 
the control at "MOD. RF" an internal 
audio oscillator modulates the r.f. out- 
put with a 400 cycle tone. On the six 
low frequency channels the internal 
tone modulates the output approx- 

(Continued on page 164) 

Rear view of the crystal controlled signal 
generator. Crystal harmonics may be used 
for aligning short -wave and FM receivers. 

o 

ó 

500 1000 

FREQUENCY- KC. 

!S00 

Fig. 1. Graph illustrates the effect on 
dial calibration if i.f. frequency align- 
ment is above or below that specified 
by the radio receiver manufacturer. 

Fig. 2. Circuit diagram of crystal controlled signal generator. An internal 400 
cycle modulation signal is supplied by the neon tube relaxation type oscillator. 

R1- 220,000 ohm, 1/2 w. res. 
R2 100 ohm, 1 w. res. 
R7-470.000 ohm, 1/2 w. res. 
R,-25,000 ohm pot. 
R5-100,000 ohm, 1/2 w. res. R- 47,000 ohm, 1/2 w. res. 
R -1000 ohm, 1/2 w. res. 
12, 100 ohm, 1/2 w. res. 
Rs -4.7 ohm, 1/2 w. res. 
R,,,- 33,000 ohm, 1 w. res. 
R,,. R-1 megohm, I/2 w. res. 
R,1 -500 ohm. 20 w. res. 
C, -50 ggfd. mica tond. 

I 1000 KC.I1 

465 

455 

370 KC.I13 

262 KC.Igid. 
200 

175 KC.Int 

!RIO 

SI 

i 

EXTERNAL 
CRYSTAL 

RI 

C5 

CI C2 

C2 -100 µµEd, mica cond. 
Cs, C7, C, -.02 gfd., 400 V. cond. 
C,, C -.002 gfd. mica cond. 
C, -s -16 gfd., 250 v. elec. cond. 
S,- Single pole, 8 pos. sw. 
S,- Single pole, 5 pos. sw. S, 3 -pole, 4 pos. sw. 
P -6.3 v., .15 amp. lamp 
1 -NE -48 neon lamp 
Crystals -1 each -1000, 465, 455, 

370, 262, 175 kc. 
1 -12SK7 tube 1- 35Z5GT tube. 

R3 

..t 
4 

RS 

R6 

R7 

R8 

R9 

RI3 

35Z5 e u, 
117 VOLTS A. C. OR D.C. 

53 

3 

EXT. MOD. 
PURE R. F. 

12SK7 
HEATER 

OFF 
MOD. R. F. R11 

RI2 

7 

C6 
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Small tire forms are electronically pre- 
heated in this unit prior to forming in 
steam -heated molds. The combined steam 
and electronic process has cut produc- 
tion time drastically in this application. 

F,leetronies has been hailed 

by the rubber industry as 

a means of cutting the costs 

while improving the quality. 

jLECTItONIC DEVELOPMENTS 

Hy 

WIId.I 1101111 

M[RACLES sometimes happen! 
At least that is the opinion 
of the rubber industry after 

viewing with open skepticism the ef- 
forts of the Electronic Laboratories of 
the Firestone Tire and Rubber Com- 
pany and the B. F. Goodrich Company 
of Akron, Ohio. According to announce- 
ments from these sources, electronic 
vulcanizing has been wholeheartedly 

Engineer checks one of the rectifier tubes 
used in the electronic vulcanizer unit. 
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adopted as an important factor in the 
production of rubber articles. 

With this support "Heatronics" has 
now come out of the laboratory and 
into the production of such articles as 
tires, Foamex, brake lining and plas- 
tics. Increased quality and greater con- 
sumer acceptance will be among the 
end products, while savings in produc- 
tion time will, in some instances, run 
as high as ten to one. 

The background for this present de- 
velopment goes back to certain dis- 
coveries made in 1935 by two French- 
men, Rene Dufour and Henri Auguste 
Leduc. These scientists, with back- 
ground experience in medical dia- 
thermy as applied to the high frequency 
heating of the human body, discovered 
in the course of their experiments that 
the application of high frequency di- 
electric fields to compounds of rubber 
would produce curing or vulcanization 
quicker and more uniformly than was 
possible by the application of heat 
alone. 

The work of these scientists was un- 
dertaken with the backing of the Sor- 
bonne University, The French Academy 
of Science and the French Government. 
This method of heat treating was first 
demonstrated in 1937 at the Paris 
Exposition. 

Since that date various experiments 
have been underway with the thought 

of improving the process for industrial 
application. One such experiment has 
been successfully concluded at the Fire- 
stone Tire and Rubber Company and 
has resulted in the installation of 
equipment for the curing of Foamex at 
the Fall River, Massachusetts plant of 
the company. Foamex, the company's 
trade name for foamed rubber latex, 
is used in mattresses, automobile up- 
holstery and similar applications. 

This unit has been installed on three 
levels. The power and oscillator cabi- 
nets are mounted on the top level, 
about ten feet above the floor. The 
operating control unit, located at a 
lower level, overlooks the work which 
is handled at floor level. Conveyors 
deliver the material alternately to 
each of two trays which are so situated 
that one may be filled with foamed 
latex while the material in the other 
tray is being cured. 

The contents of each tray, when fin- 
ished, is tipped out onto a conveyor on 
which it is washed and given a brief 
final high frequency burst of power 
for preheating. The conveyor then car- 
ries the preheated rubber into a drying 
oven where, during its hour long 
journey, the product is dried. 

This method of producing Foamex is 
capable of turning out a cured unit as 
large as a mattress of double bed size 
in four minutes of electronic heating 
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plus drying time (after washing) of 
one hour. These figures are in corn - 
parison with the former production 
times of thirty minutes in a steam 
mold and from 16 to 18 hours in a hot 
air oven. In addition, the new product 
achieves several points of superiority 
over that cured by the older method, 
i.e., the quick treatment "fixing" of the 
air bubbles before their dispersion and 
the retention of millions of tiny, uni- 
form air pockets throughout the ma- 
terial. 

This mass production unit is powered 
by a 125 kw. standard model Westing- 
house high frequency oscillator with 
suitable control units for manual or 
automatic operation. The unit is de- 
signed to operate on frequencies as- 
signed by the Federal Communications 
Commission, although proper shielding 
has been provided in order to insure 
a minimum of radiation. This unit was 
designed by Firestone engineers in co- 
operation with Westinghouse Electric 
Corporation of Baltimore. 

Until recently, steam heated molds 
were used exclusively by the rubber 
industry to convert the raw compound 
into the finished product. However, 
steam has certain disadvantages, such 
as the length of time required for the 
heat to penetrate the material in order 
for the necessary chemical action to 
take place. 

Electronic vulcanization has decided 
advantages over steam in the curing 
of. rubber compounds in that the so- 
called "molecular friction" set up by 
the dielectric field used in this process 
creates molecular activation and heat 
instantly throughout the object under 
treatment. After a brief period, the 
flow of heat is from the core out, re- 
gardless of the thickness of the object 
under treatment. 

There are other advantages to this 
method such as better quality, due, 
apparently, to the extremely rapid vi- 
bration imparted to the sulfur and the 
molecules of rubber by the dielectric 
field. The frequencies used in this proc- 
ess range from 1 to 100 mc. This char- 
acteristic result of dielectric heating 
suggests uses in other fields where 
compounding may be aided by molecu- 
lar vibration. 

Some results achieved by this new 
process are impressive when compared 
to those produced by previous methods. 
Large hard rubber industrial wheels 
that formerly took five hours to cure 
with steam now require two minutes 
of electronic treatment, plus eighteen 
minutes in a shaping mold. Similarly, 
brake blocks which required seven 
hours to process by steam now are 
cured in 48 minutes. 

The manner in which electric force 
is made to penetrate materials such 
as rubber compounds, resins, plastics, 
etc. might be described, in general, as 
follows. Many such substances ordi- 
narily considered nonconductors, espe- 
cially insofar as direct current or al- 
ternating current of a low frequency 
are concerned, may be made to conduct 
if sufficient potential is applied. How- 
ever, the higher the frequency, the 
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Two Firestone engineers install one of the power tubes used in the electronic 
vulcanizing unit at the company's Fall River plant. Two tubes of this type pro- 

vide 125,000 watts of electrical energy for production of Foamex mattresses. 

lower the potential required to force a 
given amount of energy through the 
dielectric. In general, then, the higher 
the applied frequency, the lower the 
voltage required to produce a given 
heat in the dielectric. 

Not all substances can be as effi- 
ciently treated by high frequency as 
rubber compounds, as the.nature of the 
product influences the results obtained 
by the heating process. The factors 
governing dielectric heating efficiency 
in any given material are its dielec- 

trie constant and its power factor. The 
higher these values run, the more ef- 
ficiently the substance may be heated. 
For instance, air which is considered 
to be the most basic dielectric has a 
constant of 1, a power factor of zero 
and is not appreciably affected by 
dielectric heating. Pure phenol, on 
the other hand, with a constant of 5 
and a power factor of 1 is an excellent 
subject for treatment. Rubber corn- 
pounds, depending on the proportion 

(Continued on page 72) 

Heat-treated tank tracks are put into this machine and pressed into their 
metal base. This unit applies steam curing which follows electronic process. 
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COMMUNICATION 

By CARL 

UNITED Fruit which is a company 
always of interest to marine radio 

men recently launched the new 
Heredia, second of three of its class 
at Newport News, Va., The Parismina 
was put overboard a short time ago 
and the Metapan is to be completed 
shortly -the ships are all reefer jobs 
of a special design rated at close to 
20 knots, 12 passengers with 320,000 
cubic feet of cargo space of 12,890 tons 
and are about 455 feet in length. Also 
recently launched was the Santo 
Cerro, fourth in a group of nine be- 
ing built for the company by the Beth- 
lehem Sparrows Point Shipyard at 
Baltimore, the Santo Cerro, one of 
the "Yaque" class vessels has a rated 
speed of sixteen knots with reefer 
cargo capacity of 197,000 cubic feet, 12 
passengers, 4600 tons and 385 feet 
long. 

ALCOA recently announced that the 
George Washington, temporarily 

placed on the Bermuda run will be 
maintained on the schedule, through 
the end of the year due to the heavy 
demand for shipboard passenger 
travel to the island. 

ALCOA, another line of interest to 
marine radiomen because of its 

large number of ships have three 
vessels recently launched on the 
West Coast at Portland, Oregon. The 
vessels are of the combined passenger - 
cargo type destined to serve the Carib- 
bean out of New 
York and New Or- 
leans. Each has a 
displacement of 14,- 
870 tons and al- 
though 98 berths will 
be available on each 
ship the average per 
trip is expected to be 
about 60 passengers. 
The three, the Alcoa 
Cavalier, Alcoa Clip- 
per and Alcoa Cor- 
sair were originally 
started by the U. S. 
Maritime Commis- 
sion as Victory ships 
but were purchased 
shortly a f ter they 
were started by Al- 
coa and completely 
redesigned. Company 
officials pointed out 
that in using a con- 
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siderable amount of aluminum a great 
saving in weight and also freedom 
from corrosion by sea -water is ob- 
tained ... the two upper decks of the 
superstructure and the stack will be 
of aluminum which is also used in 
lifeboats, davits, hatch covers, air 
ports, ladders and windows . . . the 
ships have been constructed to achieve 
the maximum in safety, the hull has 
been sub -divided into seven compart- 
ments to insure the greatest possible 
stability under emergency conditions 
and fire resistant materials have been 
used throughout in the ships' construc- 
tion. All passenger cabins and crew 
spaces will be air conditioned as will 
public rooms except the main dining 
room which will be open on two sides 
to the sea breeze. The cargo capacity 
of each ship will be 418,900 cubic feet, 
14,850 cubic feet of reefer space has 
been provided. The ships are 455 feet 
long with a normal speed of 17 knots. 

THE various airlines still are re- 
porting a shortage of good radio- 

men in both ground and flight posi- 
tions . understand American is 
looking for men with either phone or 
telegraph licenses. 

JM. SOKASH wanting to break 
into the marine radio operating 

field. H. Smith and H. Weiss both en- 
gaged in the marine field in New York. 
N. Campbell off again on a leave of 
absence due to illness. 

t 

"Now disconnect the 1- megohm resistor R; from the number 
3 pin of the 6SK7 tube socket!" 

THE Navy recently announced the 
expansion of its training program 

in the training of technicians in all 
phases of electronics to be effective 
the 4th of November. The basic course 
for electronic technicians mates and 
aviation electronic technicians mates 
will be extended from twenty to forty - 
two weeks under a program designed 
to fill 7900 positions now open in these 
ratings. The present advanced train- 
ing course of twenty -eight weeks will 
be continued. 

i 
TODD shipyards which operate half 

a dozen ship repair yards on tue 
Atlantic, Gulf and Pacific have taken 
over the operation of the Charleston 
Shipbuilding and Dry Dock Company 
at Charleston, S. C., it was announced 
recently ... this is Todd's first venture 
along the lower south Atlantic coast. 

THE Maritime Commission awarded 
Meritorious Service Medals to 

Capt. S. Saamundsen, master of the 
"Anne Bradstreet," and to E. J. Quin- 
lan A. B., aboard the "Henry W. Long- 
fellow" ... Capt. Saamundsen for his 
leadership while his vessel was under 
fire and bombing attack, Seaman 
Quinlan for his part aboard the "Long- 
fellow" when fire broke out while dis- 
charging high octane gasoline. 

TO GET back to the steamship busi- 
ness -keels for two new gypsum 

rock carriers were laid recently at 
the Kearny yard of Federal Shipbuild- 
ing and Dry Dock Company it was an- 
nounced -the vessels will be built for 
the Panama Gypsum Company a sub- 
sidiary of the United States Gypsum 
Company and are scheduled for ae- 
livery next spring ... each will have 
a deadweight tonnage of 10,350 and a 
capacity of 300,000 cubic feet will be 
436 feet long and with a speed of about 
12 knots . . . 

The new craft will be single screw 
turbine jobs and plans call for them 
to operate between ports along th.. 
Bay of Fundy and the plants operateu 
by the company at Boston, New York, 
Philadelphia or Jacksonville ... car.y- 
ing gypsum rock. 

THE U. S. Maritime Commission 
recently announced the opening of 

bids has been put off in connection 
with the reconditioning of two Lykes 
vessels and that the opening of bids 
has been indefinitely postponed... . 
No reason was given for the delay. 

`HIPYARD production in 1946 will 
exceed that of any peacetime 

year since before the first war accord- 
ing to J. Lewis Luckenbach, president 
of the American Bureau of Shipping 
and noted that all construction was 
concentrated in shipyards that existed 
before the last war with the excep- 
tion of two war emergency plants that 
will complete their contracts shortly. 

MR. LUCKENBACH reported that 
most of the ships were for 

private account with Government con - 
(Continued on page 98) 
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Designing an 

AUTO -TRANSFORMED 

Front view of completed 
unit. This auto -transformer 
will supply a variable 
voltage from 50 -150 volts. 

By B. L. PABMENTEB, WIJXF 

Transformers, found in most junl: boxes, will pro ride 
sufficient material to ronst this handy gadget. 

PROBABLY one of the most use - 
ful gadgets around the ham 
shack or experimenter's work- 

bench is something that will provide 
a variable line voltage at a fair de- 
gree of current handling ability. Most 
laboratories and electrical workshops 
make extensive use of continuously 
variable transformers such as Vari- 
tran or Variacs. While these are not 
prohibitively expensive by any means 
and are now generally available there 
are many of us who would prefer to 
make use of something that we prob- 
ably already have on hand. Also the 
saving of a few dollars usually seems 
to appeal to most of us. It has been 
my experience that while many of us 
will get along without the conven- 
ience that a transformer like this 
provides, once we have used one we 
will come to depend upon it more and 
more since it is a piece of equipment 
that may be used every day. We use 
it for reducing power input to our 
transmitters while making adjust- 
ments and tuning up, checking appli- 
ances, as a soldering iron control to 
keep the iron fairly hot but not hot 
enough to blacken it or burn it out 
and last Christmas we used it to re- 
duce the line voltage when two of the 
irreplaceable tree bulbs burnt out. 

Our original idea was to start from 
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scratch with a fairly husky power 
transformer core and wind a com- 
plete winding which would provide a 
variable voltage from about 50 volts 
to about 150 volts at a current rating 
in the neighborhood of 1 to 3 am- 
peres. This is quite feasible if the 
iron for the core and wire for the 
winding is available but while we 

were looking through the junk box 
we came upon a unit which had a 
tapped primary with a shorted high 
voltage secondari. We decided to 
make use of this since much better 
usage of the windings could be made 
and the resultant voltages would be 
close enough to the desired values. 

The transformer used was a 120 
watt unit which originally delivered 
1200 volts, center -tapped at 200 mils 
and two filament windings of 2.5 volts 
and 5 volts. While the following ex- 
position will be specific as to values, 
the methods used in figuring may be 
applied to any unit of comparable 
size and rating. The transformer was 
hooked up to the 115 v. line through a 
1.00 watt bulb at first as a precaution- 
ary measure. When it was ascer- 
tained that the high voltage second- 
ary was merely opened and not 
shorted, we connected the 115 volts 
on directly and noted the low voltage 
secondary values of potential. The 
laminations were then removed and 
the core stripped of its high voltage 
winding, necessary caution being ob- 
served not to damage the insulation. 
Then the low voltage windings were 
carefully removed and the turns for 
each counted. By this means the 
turns -per -volt ratio was ascertained 
to be 3.7 turns per volt. Since this 
value is used in subsequent calcula- 
tions it is important that it be found 
as accurately as possible either by the 
foregoing means or by means of a 
transformer table which lists core 
sizes and primary turns for certain 
voltages as well as wire sizes needed. 
These are available in many electri- 
cal handbooks as well as the ARRL 
"Amateur's Handbook." 

Since the primary winding was 
tapped for three voltages we assumed 
these to be 105, 115, and 125 volts 
which are the most commonly used. 
On a basis of 3.7 turns per volt this 
will figure to 460 turns tapped at 423 
and 386 turns. Reference to Fig. lA 
will show these voltages at their re- 
spective taps. It will be obvious at 
this point that more windings must 

(Continued on page 134) 
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Simple SQUARE-WAVE Generator 
By 

J. C. HOADLEY 

Front panel view of completed instrument. To the 
right is shown a close -up of the dial calibration. 

The design and construction of a square-ware 
generator which is simple and easy Io lniild. 

HANDY unit for rapid observa- 
tion of the characteristics of 
amplifiers and other equipment 

is a square -wave generator. It has a 
host of other uses, such as an elec- 
tronic switch, supplying blanking 
pulses for the Z axis of an oscillo- 
scope, and keying and synchronizing 
slave type multivibrator and trigger 
circuits. 

The type of generator which is to 
be discussed here is the variable fre- 
quency symmetrical type, that is, one 
which produces a square wave, the 
frequency of which may be varied by 
the observer, and the output of which 
is a series of square waves with uni- 
form spacing. A desirable waveform 
is shown in Fig. 1A. This is an ideal 
square wave. 

Certain factors contribute to a de- 
parture from the ideal square wave. 
The most important of these is capac- 
ity. In the course of generating a 
square wave, capacities must be 
charged and discharged and this takes 

time. Therefore, the front of the 
square wave will have a slope, instead 
of rising in an infinitely short time. 
The steeper this slope, the faster the 
rise time and the more desirable the 
wave. The same thing is true of the 
fall. 

In the interest of making these rises 
and falls as rapid as possible, particu- 
lar attention must be given to the low- 
ering of circuit capacity and the 
choosing of low impedance circuits. A 
given value of capacity has less effect 
on a low impedance circuit than on a 
high impedance circuit. It is obvious 
that a given capacitance will dis- 
charge faster through a low resistance 
than a high one. 

A square wave can be generated 
with a multivibrator circuit, which is 
really a two stage, resistance -coupled 
amplifier with its output connected to 
its input. The time constants formed 
by its grid resistors and coupling con- 
densers determine its frequency of 
operation. When R, =R, and C, =C, the 

Fig. 1. (A) Ideal square wave. (B) Simplified diagram of the multivibrator. (C) and 
(D) show waveforms at various plate and grid terminals of the multivibrator. 
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square wave will be symmetrical, pre- 
supposing R, =R, and V, is similar to 
V2. 

The multivibrator operates in the 
following manner. In Fig. 1B, plate 
voltage is applied causing a drop 
across R, due to V, drawing current. 
C. charges, shoving the grid of V, 
down a negative amount equal to the 
drop across R,. This cuts off V,. C. now 
starts discharging through R,. The 
time for C, to discharge to a value 
that will allow V, to again draw cur- 
rent is determined by the formula 
T =RC. The voltage applied to the 
grid of V, should be several times cut- 
off for the type of tube selected. This 
voltage is sometimes made as high as 
the square of the cut -off voltage to 
increase the effective time constant. 
This increase in time constant is not a 
linear function, however. Due to the 
exponential nature of the condenser's 
discharge, the time, as computed by 
T =RC will be longer than the actual 
time which will be given by 2T =RC. 
This value is approximate. 

When the voltage on the grid of V, 
falls to below the cut -off value for the 
chosen tube, V, draws plate current 
through R3. The plate of V, is pulled 
down, charging C,, driving the grid V, 
negative, shutting off V,. 

The plate of V. rises to "B+ ". This 
positive movement charges C, posi- 
tively which drives the grid of V, very 
positive. This action happens very 
fast, the grid of V, being driven posi- 
tive before the plate of V, has finished 
charging C,. The result is an ex- 
tremely sharp waveform on the plate 
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of V,. This square waveform may con- 
tain frequencies as high as 10 mega- 
cycles. 

This grid, however, draws grid cur- 
rent as it is driven so far positive and 
acts as a diode, rapidly discharging 
C: to a point where V, no longer draws 
grid current. 

The wave shapes at the different 
points are shown in Figs. 1C and 1D. 

It may be desirable to operate the 
square -wave generator from an ex- 
ternal frequency source. This source 
usually takes the form of a sine -wave 
generator or audio oscillator. For this 
purpose, a switch is included which 
selects either the self- contained multi - 
vibrator frequency source or the 
squaring circuit which converts a 
sine wave into a square wave as 
shown in the diagram, Fig. 2. 

This is another two stage amplifier, 
so arranged that the second tube is 
driven from cut -off to zero bias. This 
imparts a flat top and bottom to the 
sine wave. The first tube is an ampli- 
fier so that the input sine wave need 
not be of very great amplitude, in the 
order of 10 volts. 

This first tube imparts squareness 
to one side of the sine wave because 
the tube is operated without any bias 
voltage. 

The square wave, either from the 
multivibrator or the squaring circuit, 
is introduced into a clipper tube which 
is a pentode with a very high plate 
resistor and no grid bias. This tube 
improves the squareness of the square 
wave on the positive side, because 
when the square wave on its grid goes 
positive, nothing happens, as the tube 
is drawing practically all of the cur- 
rent it is capable of drawing through 
the high plate resistance. When the 
square wave goes negative, the tube 
cuts off and the plate swings up to 
"B+". As the resistance is high, any 
capacity to ground at this point will 
materially slow this action. 

(Continued on page 161) 
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WAVE 
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7 

MULTI VI B RATOR 
CIRCUIT 

R 

C2 

R9 

RIO 

RII 

C5 

R12 

RI3 

EXT 

INT. 52 

PI4 

PIS 

c- 

Ce 

RIP 

6067 

R19 

R17 

CIO 

R20 

R21 
AMPLITUDE 

CONTROL 
OUTPUT 

C9 

R1, R- 36,000 ohm, I/2 w. res. 
RV, Rs, R5, R6- 51,000 ohm, 1/2 w. res. 
127, R9- 470,000 ohm, I/2 w. res. 
R,,-2700 ohm, 1 w. res. 
R,y. R11- 56,000 ohm, 1/2 w. res. 
R,_. R,4- 75,000 ohm, t/2 W. res. 
R,,, R16 -1 megohm dual rheostat 
R,, -1 megohm, I/2 w. res. 
R1-150 ohm, 1/2 w. res. 

R,6- 300,000 ohm, 1/2 w. res. 
R, -3 megohm, 1/2 w. res. 
R_-3500 ohm, w.w. pot. 
C1 -.05 pfd., 400 v. cond. 
C.ß.02 pfd., 400 r. cond. 
C:,, C6- -.0008 pfd., 400 V. cond. 

TI 

5Y3 

TO HEATERS 

Ill V. 

A C. 

C., Ce -.01 pfd., 400 y. cond. 
C -.1 pfd., 400 v. cond. 
CR, C9 -50 pfd., 350 v. elec. cond. 
C,o -.25 pfd., 400 r. cond. 
S,- D.p.d.t. sw. S- S.p.d.t. sw. 
S,-S. p.s.t. 5w. 
CH1 -15 hy., 50 ma. filter choke 
T, Power trans., 300 v., d.c. 

@ 50 ma.; 5 r. @ 2 amps; 
6.3 v. @ 2.5 amps. 

l -5Y3 tube 
3 -6SN7 tubes 
1 -6ÁG7 tube 

Fig. 2. Circuit diagram of the 5-tube, a.c. operated square -wave generator. 

Top view of unit shows placement of parts on the chassis. 
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Bottom view shows placement of under chassis components. 
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Antotune Transmitter 

By 

GEORGE LICHTERMAN 
Belmont Radio Corporation, 

Agency of War Assets Administration 

ODEL AN /ART -13 Aircraft 
Radio Equipment is the long - 
range transmitter section of 

the modern communications systems 
used in medium and large Army and 
Navy aircraft. Navy men .know the 
equipment as Model ATC or ATC -1. 
When the Armed Forces decided that 
their procurement was in surplus of 
peacetime needs, Northwest Airlines, 
Pan -American, TACA Airways and 
others purchased the equipment under 
the airlines' priority preference pro- 
visions. A limited quantity is still 
available to the general public. . 

Nominal power output of the trans- 
mitter is 100 watts. It covers two fre- 
quency ranges, 2 to 18.1 mc. with no 
accessory equipment and 200 to 1500 
kc. with the addition of a low -fre- 
quency oscillator and an external 
loading coil. The 2 to 18.1 mc. range 
includes the 80, 40, and 20 meter ama- 
teur bands and marine, police, fores- 
try, relay- broadcast and aircraft fre- 
quencies. 

This article will describe the equip- 
ment, an a.c. power supply to replace 
the aircraft battery and dynamotor, 
and an easy modification for crystal 
control. The low- frequency accesso- 
ries will not be discussed because 
these frequencies have few applica- 
tions of general interest. 

AN /ART -13 was perfected to fill the 
need for a modern, high -powered, 
compact, and lightweight transmitter 
that could be operated and automati- 
cally tuned from either the radio - 
room or remote location. 

General Description 
Despite its light weight, only 67 lbs., 

the transmitter construction is sturdy 
and rugged enough to take the shock 
and vibration encountered in war- 
planes. It is housed in a black wrin- 
kle- finished aluminum cabinet 23% 
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AN /ART -13 sub -chassis and miscellaneous component parts. 

inches wide by 16 inches deep by 11% 
inches high. The cabinet may be 
mounted on a rubber -cushioned shock - 
mount base. 

The modern trend toward subassem- 
bly construction allows a lot of equip- 
ment to be packed into a small space 
without making components inacces- 
sible. 

Manual tuning and Autotune pre- 
setting are done with five dials on the 
transmitter panel. 

Keying speeds up to 30 words per 
minute may be used on c.w. and 
m.c.w. operation without objectionable 
"chirp" or distortion of the length of 
the keyed characters. Both the 1000 
c.p.s. tone oscillator and the speech 
amplifier work into an audio circuit 
which is capable of modulating the 
full -power r.f. carrier (100 watts nom- 
inal) at least 90% for m.c.w. or voice 
emission. 

The "B" dial calibration is cor- 
rected by zero -beating the master - 
oscillator frequency with the output 
of the crystal- controlled calibration 
oscillator. The crystal furnished in 
the calibration oscillator is accurate 
to within .01% from 0° C to 70° C. 
The maximum frequency deviation 
due to temperature and humidity 
changes after the transmitter has been 
tuned for temperatures between -10° 
C and +50° C is only .0126% at 6 mc. 
These figures are not applicable if the 
transmitter is modified for crystal 
control. With crystal control, the fre- 
quency stability will be the same as 
the stability of the crystal used. 

Autotune 
The Autotune mechanism is a highly 

accurate motor -driven automatic tun- 

ing system which allows selection of 
either manual tuning or any of 11 pre - 
tuned frequencies by turning a switch 
to the channel number desired. The 
11 channel positions of the "Channel" 
switch on the transmitter panel are 
duplicated by a "channel" switch on 
the remote control box. (The remote 
operator has no need for the "Manual" 
position of the switch.) Ten of the pre - 
tuned channel frequencies may be in 
one narrow rangé or they may be 
scattered among a number of fre- 
quency bands from 2 to 18.1 mc. The 
11th position, "Low Freq. ", is used in 
conjunction with the low- frequency 
accessory equipment to switch in a 
single pre -tuned frequency from 200 
to 1500 kc. 

Presetting the five control knobs for 
an Autotune channel is almost as sim- 
ple as manual tuning. Each knob has 
a locking bar. To tune manually, the 
locking bars are left tight, the chan- 
nel switch is turned to "Manual," and 
after the Autotune mechanism has 
stopped its motion, the knobs are 
turned to tune the transmitter as in- 
structed in the calibration book. To 
preset an Autotune channel, the chan- 
nel switch is turned to the channel 
number desired for the frequency be- 
ing preset. Any of the 10 numbers may 
be chosen. Assume, for example, that 
6 is the number selected. After the 
mechanism stops, the locking bars are 
loosened and the knobs are turned to 
tune the transmitter as in manual 
tuning. The position of each knob is 
then noted. They are next turned 
counterclockwise about one -quarter 
turn and then turned back to the posi- 
tions noted. The locking bars are then 
tightened while the knobs are held at 
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Top view of AN /ART -13 transmitter. It is also known as Navy model ATC or ATC -1. 

Conversion details for modifying a recently released 

surplus item. Instructions for converting to 

117 volts a.c. operation are fully covered. 

the noted positions. This completes 
the presetting for channel 6. Another 
frequency and channel number may 
be chosen and the procedure repeated, 
or manual tuning may be done, but as 
long as the locking bars are not loos- 
ened when the channel switch is at 6, 

the channel 6 setting will not be dis- 
turbed. 

Power Amplifier 
The power amplifier tube, at all fre- 

quencies, operates as a class C ampli- 
fier with -40 volts on the grid. 

Audio Circuits 
The audio circuits consist of a first 

audio stage, a driver stage, a class B 

push -pull modulator, a side -tone am- 
plifier, and an m.c.w. tone oscillator. 
The microphone, the m.c.w. tone oscil- 
lator, and the crystal- calibration de- 
tector all feed to the first audio stage. 
Either a 40 -ohm carbon or a 200 -ohm 
dynamic microphone may be used. 

Circuit values are chosen to provide 
equal voltage from either mike at the 
primary of the input transformer. 

The modulator uses two high -mu 
triodes connected in push -pull. "CW" 
relay contacts, K103B, remove plate 
voltage from the modulators when 
c.w. emission is selected. 

The push -pull output transformer 
has two secondaries, one to modulate 
the screen of the power amplifier 
while the other modulates the plate. 

Calibration Circuits 

Tuning accuracy is assured by a 
crystal- controlled oscillator circuit 
which provides calibration correction 
points every 100 to 600 kc. Calibration 
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is performed by zero- beating at the 
nearest check point given in the cali- 
bration book, and then moving the "B" 
dial pointer to correct the dial reading 
at the check frequency. The master - 
oscillator frequency is beat with the 
calibration- circuit output at intervals 
of 50 kc., but since the master- oscilla- 
tor frequency is multiplied from 2 to 
12 times, the 50 kc. check intervals are 
also multiplied by the same amount. 

A regenerative frequency divider 
circuit is used with a 200 kc. crystal 
as the controlling standard. Plate 
voltage is applied to the tubes in the 
circuit only when the "Calibrate - 
Tune- Operate" switch is in the "Cali- 
brate" position. 

A.C. Power Supply 
In order to make Army -Navy sur- 

plus more suitable for civilian use, 
the Belmont Radio Corporation agency 
of the War Assets Administration 
maintains a laboratory to work out 
recommendations and circuits which 
can be built by radio amateurs. 

Any power supply for the AN /ART- 

13 must take into consideration the 
need for a 28 -volt d.c. source to drive 
the Autotune motor and to energize 
the relays, because a.c. replacements 
for these components are not avail- 
able. Fortunately, many dry -disc rec- 
tifiers are available now as surplus 
equipment at moderate cost. It was 
therefore decided to design a power 
supply which can be cabled to the 
transmitter and which requires no 
changes in the transmitter. 

The power supply circuit illustrated 
furnishes the plate and screen power 
formerly obtained from the dynamo- 
tor and also supplies 28 volts d.c. for 
the filaments, relays, and Autotune 
motor. The power supply outputs are 
wired as shown into a 9- conductor 
cable and terminate in a Type U -7 /U 
plug; this plug is one of the AN /ART- 
13 components and is available with 
the transmitter. 

Note that pin 7 of the plug is left 
blank. When the dynamotor is used 
for power, a 10- conductor cable is 

used and current for a power- control- 
ling relay in the dynamotor is con- 
ducted through pin 7. This current is, 

in turn, controlled by the "Emission" 
switch on the transmitter panel or on 
the remote control box. 

It is important to note that the 
"Off" position of the "Emission" 
switch does not remove power when 
the a.c. power supply is used. The 
switches shown in the a.c. power sup- 
ply schematic must be used to turn 
the equipment on and off. 

Crystal Control 
Despite the excellent stability of the 

AN /ART -13, it may be desired to crys- 
tal- control the master oscillator. 

The master oscillator circuit is ex- 
posed by removing the mounting panel 
from the bottom of the transmitter, 
removing the black panel on the right 
end of the transmitter, removing the 
CFI subassembly, and, finally, remov- 
ing the aluminum cover plate marked 
"Removal of cover changes -etc." 

In order to retain the Autotune fea- 
ture and to modify the original circuit 
as easily as possible, it was decided 
to use a crystal as a frequency- selec- 
tive filter in the control -grid circuit. 
Bias resistor R101 (22,000 ohms) was 
left connected to the control grid (pin 
4), but the lead from the grid to the 
tank circuit (junction of C104 and 
C103) was cut and a crystal was in- 
serted. 

(Continued on page 74) 

Simplified block diagram of transmitter and crystal control calibrator. 
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Build Your Own 
High -Speed 
Photo Flash 

Action "'stopped" although this 
top was rotating at high speed. 

By 
L. M. DEZETTEL 

Eng., Allied Radio Corp., Chicago 

Fig. 1. Rear view shows 
interior assembly of unit. 

This high -speed electronic pholo flach can be 
constructed at an approximate cost of $50.00. 

SINCE a unit for high -speed flash 
photography is an electronic 
unit in function, and photo- 

graphic hobbyists are numerous 
among electronic and radio men it was 
felt that a description of an easily 
constructed unit might not be out of 
place in the pages of Ramo NEWS. The 
operation of this unit is simplicity it- 
self. Its construction is easy, all parts 
being available from radio and elec- 
tronic parts houses. The glow lamp 
and high capacity, high voltage con- 
densers are now being made generally 
available. The high voltage trans- 
former was especially wound for the 
purpose, but it, too, is now available. 

The heart of the unit is, of course, 
the glow lamp. This lamp is especially 
constructed to contain a conductive 
gas under low pressure, which becomes 
conductive only at a high voltage. Ap- 
proximately 1700 volts is required to 
make the lamp "strike." Around 2000 
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volts was found best for the one used 
here. When conducting current, the 
lamp's resistance is about 6 ohms. 

Here is something for one's imag- 
ination to play with: What is the cur- 
rent when 2000 volts is applied across 
6 ohms? Yes, 333 -plus amperes! That's 
what the power supply of this unit de- 
livers to the lamp, but it is only in- 
stantaneous. 

The high voltage a.c. from the sec- 
ondary of the power transformer is 
rectified by a 2X2/879 tube, the re- 
sultant d.c. being used to charge up a 
bank of condensers. A protective re- 
sistor of 100,000 ohms is used to keep 
peak charging current down and pro- 
tect the rectifier tube and transformer. 
The transformer also has a filament 
winding for the heater of the 2X2 
tube. A normally open s.p.s.t. relay 
closes the circuit from the condensers 
to the lamp. It takes about 15 seconds 
to charge the condensers, but about 

"Frozen" water -air bubbles provide 
ideal shot for high -speed photography. 

one "steenth" of a second to discharge 
it through the lamp. 

No tests were made to determine 
the actual speed of the flash. The 
manufacturer states that the bulb has 
a speed of approximately 1 /15,000 sec- 
ond. Whatever it is, it's fast enough 
for most high speed photographic ap- 
plications, as attested by the sample 
shots shown here. 

A bank of eight separate condensers 
is used as the "energy storage con- 
densers." While this is often supplied 
as a single block, it was figured that 
replacement costs would be lower with 
individual units. Eight 3 pfd. condens- 
ers make a total of 24 pfd. 

If you prefer "watt- seconds," which 
is directly related to light output, use 
this formula: %CE2, or about 58 watt - 
seconds (our voltage is about 2200). 
These condensers have a plastic dielec- 
tric, heavy internal leads, and low ap- 
parent reactance. 

This unit probably has its greatest 
value in portrait photography, espe- 
cially of children. Your subject no 
longer needs to squint and squirm un- 
der powerful and blinding photofloods. 
Use a small house lamp in a reflector 
to get the shadows just right, then 
move the high -speed lamp into its 
place and fire away. Pupils of your 
model's eyes will be large and eyes 
will be bright. Children's expressions 
are caught easily, with absolutely no 
trace of movement. Think of the 
money you save on flash -bulbs. There 
is no available information on the life 
of the bulb, but the manufacturer be- 
lieves that 5000 flashes, at least, may 
be expected. At that rate, and with 
the parts for building this unit total- 
ling about $50.00, your flashes cost 
you about "a penny a shot." 

Fig. 3 shows the general view of the 
completed unit. The main part is 
housed in a tall metal case such as 
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those used for amateur transceivers. 
As indicated in the schematic diagram 
this main part is essentially a high 
voltage power supply. The glow lamp 
is installed in a standard reflector 
used for No. 1 photofloods. It is con- 
nected to the power supply by means 
of a coaxial type cable with high di- 
electric strength. Two more cables 
come from the power supply case - 
one for the 115 volt a.c. primary power 
source and another for the flash gun 
on the camera. 

The power supply case measures 
15 x 733 x 7 inches. This is just about 
the minimum of space that will house 
all of the parts. The chassis was built 
especially for the job and measures 
6 x 13 x 2. Both the front and back 
sides are removable by means of self - 
tapping screws. The chassis lip was 
made to fit between the back and edge 
of the case, and is mounted vertically. 
Nearly all of the parts and wiring are 
on the top or front part of the chassis. 
One small 115 v. bulb and one neon 
bulb are mounted on the front panel, 
in pilot light brackets. All three ca- 
bles and the a.c. "on -off" switch are 
also on the front panel. The back 
panel carries only the synchronizing 
control. Facilities were at hand for 
engraving a bakelite panel for identi- 
fying the cables, etc., on the front 
panel but, obviously, any type of 
markings will do. 

Fig. 1 shows a view of the interior 
with connections to the back of the 
front panel. Note the heavily insu- 
lated wire used in the high voltage 
circuits. 

The actual layout of parts on the 
chassis is not important. Care must 
be taken to see that the high voltage 
leads are isolated from other wires 
and parts, and from ground. At least 
a half inch clearance should be al- 
lowed to prevent arcing. So that the 
front panel may be easily placed into 
position after wiring, and for easy 
servicing later, no direct solder con- 
nections were made to the parts 
mounted to the front panel. The high 
voltage lead has a banana plug con - 
nector on it. Other leads have solder 
lugs on them and are fastened with 
screws. 

The glow lamp socket assembly is a 
bit tricky but a professional job will 
result if the illustration and these in- 
structions are followed. To start with 
it is necessary to obtain the outer 
shell of a bakelite a.c. socket of the 
pendant type. The cable is fed through 
the back of the socket and is con- 
nected to the No. 2 and No. 4 termi- 
nals of a 4 -prong replacement type 
tube socket. 

Remove the No. 1 and No. 3 termi- 
nals from the tube socket. Fit it into 
the end of the a.c. socket. Drill and 
tap two 6 -32 threads, one opposite the 
No. 1 and one opposite the No. 3 ter- 
minals. Fasten the 4 -prong socket to 
the a.c. socket by inserting screws into 
the tapped hole. These screws must be 
short and of the headless type, like 
those used in radio control knobs. 
They must be short enough so that 
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A. C. 

ci 1 

Rl 

C2 

R3 

P2 

03 

R1- 100.000 ohm, 2 w. res. 
R2 -2.2 rnegohrn, 1 w. res. 
Rs 270.000 ohm, 1 w. res. 
R4-6 ohm rheostat 
CI -.01 aid., 600 v. cond. 
C2-.1 aid., 2000 r. cond. 
C3 -24 µtd- (total), 2000 y. cond. (8 -No. 

22C3, Type AOCOE cond.- Condenser 
Products Company) 

T1 -Power trans. (Allied Radio Corp. #62 -399) 

T 
RL1 

JI 

TO CAMERA 
FLASH GUN 

wV /2 V.1 ü 
R. 

T2-Output trans. (Allied Radio Corp. #62- 
020) 

S,- S.p.s.t. toggle sw. 
RI -6 v., a.c. relay with s.p.s.t. sw. (Potter- 

Brumfield #MRA -1) 
Pi-110 v. pilot light 
P.. -Neon lamp (charge indicator) 
J1- Coaxial socket 1- 2X2/879 rectifier tube 
1- Amglo, 51Q4X photo flash tube 

Fig. 2. Schematic diagram and parts list for electronic high -speed photo flash unit. 

the head clears the reflector thread on 
the a.c. socket and does not protrude 
through the prong holes of the 4 -prong 
socket. Now disassemble the socket 
and thread the coaxial cable through 
the back of the a.c. socket. Skin the 
cable to expose the inner conductor 
and some of the outer conductor, with 
about pis inch length of the polyethy- 
lene insulation between. A few turns 
of a heavy bare wire (about No. 10) 

should be wrapped around the outer 
conductor and soldered securely. This 
wire is brought up short and soldered 
to the No. 2 terminal of the 4 -prong 
socket. The inner conductor is sol- 
dered to the No. 4 terminal. These 
connections must be well made or they 
may twist off when the reflector as- 
sembly is moved about later. 

While the coaxial cable was selected 
for its insulating qualities, frankly, it 
is a little unwieldy. A flexible, two - 
conductor cable would be more accept- 
able, but the insulation between con- 
ductors must be capable of standing 
better than 2000 volts. 

Wiring is straightforward, and ac- 
cording to the schematic diagram. All 
leads going through the chassis of 
panels should be protected from short- 
ing to the metal by means of rubber 
or phenolic grommets. When you are 
ready to turn the unit on, remember 
one thing. The power supply develops 
about 2000 volts. Make a mental sign 
and keep it in mind always: DANGER 
-HIGH VOLTAGE. 

The only adjustable control, used 
for synchronizing, is mounted on the 
back panel. It is not shown in the il- 
lustrations. It could just as well be 
mounted inside the case somewhere 
because, once adjusted to your cam- 
era's synchronized flash gun it need 
not be readjusted. 

Adjustment and Operation 
Probably the most novel feature of 

this unit, and one not yet found in 
commercial units, is the simple means 
of synchronizing with your flash gun 
without the necessity of upsetting the 

(Continued on page 73) 

Fig. 3. External view of completed 
unit. Special photo flash bulb is 
shown in reflector at lower right. 

Fig. 4. Details of lamp socket assembly. 
Cable and parts must withstand a break- 
down potential of at least 2000 volts. 
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Coin piled by KENNETH R. BOORD 

WE ARE indebted to Charles 
A. Black, York, Pennsylvania, 
for some interesting data re- 

garding Radio Station ZKG, located on 
Pitcairn Island, the spot of land in the 
Pacific of "Mutiny on the Bounty" 
fame. In a letter -verie, dated August 
7, 1946, Nelson Dyett, Operator -in- 
Charge of ZKG, wrote: 

"Your letter was handed to me by 
Andrew Young who operated VR6AY 
before the war and who would like to 
renew activities on 20 meters again 
now that the war is finished. 

"The fact of the matter is that Mr. 
Young has applied for the renewal of 
his license but the Administration has 
so far failed to acknowledge his ap- 
plication. You may be interested to 
learn that VR6AY was active all dur- 
ing the war from December, 1939, to 
May, 1944, when the station was su- 
perseded by the present station which 
from that time became the Official 
Naval Station for this area of the 
Pacific. 

"I am a New Zealander and came 
here to reorganize VR6AY, bringing 
my own gear, and to operate a coast - 
watching and weather -reporting sta- 
tion. Contact was maintained with 
both ZLW and VPD. Incidentally, my 
'ham' call was ZL2FM before the war 
and when I return to New Zealand 
at the end of the year, I will become 
active once more. 

"Like Andrew Young, I applied for 
a call under which I could operate on the 'ham' bands from here, but my 
application has been ignored com- 
pletely . . . 

"The transmission which you over- heard was made on ZKG4, 12.110, and I was actually talking to the doctor on 
a passing ship, its transmitter having 
been on 425. kcs. A young boy on the Island required an emergency oper- ation and I was getting instructions 
from the doctor. The patient is now 
quite well again, having been taken 
away on a ship carrying a doctor. The 
physician was able to perform an- other operation that removed the cause of the boy's trouble." 

Mr. Dyett stated further that "the 
gear here consists of 750 w. m.f. trans- mitter and 1000 w. h.f. Class Al, 2, 
and 3; two h.f. receivers (National 
type made in New Zealand); two m.f. receivers; 1 Hallicrafters all -wave; 1 
Ionosphere recording set; power 
source, two Hill diesels and 3 -phase 6 
kva. alternators. 
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"High frequencies employed are 
ZKG3, 8.635; ZKG4, 12.110; ZKG5, 
7.270; ZKG, 8.290 and 12.450. A me- 
dium -wave frequency of 500 kcs. and 
QSW frequencies are used also. Oper- 
ating schedules include these : ZKG4 
works ZLW6 at 1:30 p.m. EST;* ZKG5 
works VPD at 2:45 p.m.; and ZKG, 500 
kcs., works at 1 -5 p.m., or as required; 
no public correspondence is handled 
but WX broadcast." 

(Verification from VR6AY, A:tdrew 
Young's station on Pitcairn in prewar 
days, were much sought after by ar- 
dent DX verifiers the world around.) 

Kenneth R. Booed 

Pitcairn Island is located in the 
Pacific, equidistant from America and 
Australia. The Island was discovered 
by Carteret in 1767 but was not in- 
habited until 23 years later when the 
mutineers of the "Bounty" landed 
there. Their existence became known 
in 1808 when ships visited the islands 
and gave assistance to the mutineers 
and their Otaheite women. The pop- 
ulation became too large for the re- 
sources of the Island and the mu- 
tineers and their women, 192 in all, 
moved to Norfolk Island in 1856. 
Later, forty returned to Pitcairn and 
the population increased to 90 by 1879. 

The area is two square miles and the 
1941 population was 193. Pitcairn is a 
British Colony by settlement and was 
brought within the jurisdiction of the 
High Commissioner of the Western 
Pacific in 1898. The islands of Hen- 
derson, Ducie, and Oeno (annexed in 
1902) are in the Pitcairn group. 

Unless otherwise indicated, all times herein are American EST, 5 hours behind GMT. 

Good Antennas 
Many inquiries have been received 

by this Department concerning anten- 
na systems for use in the reception of 
international short -wave signals. This 
month we present views on this sub- 
ject as expressed by Frank E. Wooley, 
Irvington, New Jersey, member of the 
ARRL and a radio man of wide ex- 
perience: 

"Through the years, I have had vari- 
ous and sundry arguments on the sub- 
ject of 'good antennas' from those who 
should know better and also from 
those who, due to misleading adver- 
tising and advice, did not know but 
who lived to learn later that all sto- 
ries to the contrary, you cannot beat 
a good skywire, when results are all 
tabulated. (I challenge anyone who 
doubts this to send me proofs to the 
contrary. I'm from the well -known 
'show me' stock, backed up by some 
thirty years' experience with every- 
thing from crystal to 'super- duper.' ) 

"For a moment, let's look at the 
basic function of the vacuum tube. 
You will find that regardless of the 
many refinements and dual and triple 
functions of the general run of tubes, 
they are, in a simple way of putting 
it, a mere form of electronic relay, 
and can only pass on what they receive 
in the first place, nothing more. 

"There are those -and their num- 
ber is far too great -who feel that all 
one needs in a radio is a quantity of 
tubes and you're all set to bring in the 
world. And what a howl we hear from 
some of them when this does not hap- 
pen! I think that if there is any one 
part of the average radio receiving 
equipment that is neglected and con- 
sidered as 'any old thing will suffice,' 
it is the average antenna used today 
by perhaps a majority of listeners, 
both BCB and SW. 

"Yes, I can hear someone saying, 
'This guy is "nuts," I get all over and 
I don't have an antenna on my set,' 
or something to that effect. (I have 
serviced many defunct sets during the 
last few years, and can assure you that 
is really a stock phrase!) I candidly 
admit that with the more modern 
types of receivers- particularly, mul- 
ti- tubers- results of a sometimes re- 
markable nature are achieved, but what good are 'freak' results ? They 
are never stable -so why handicap a 
good receiver with a junky antenna 
rig ? 

"What clear- thinking man would 
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SPRAGUE TRADING POST. 

Your Own Swap, Buy or Sell 

Advertisement' Run FREE -Send it in today! 

Have you any parts or equipment you'd like to trade 
or sell to some other radio man who could put them 
to good use? 

Are there any hard -to -get items you'd like to buy? 

Want to get a radio job - or to hire a helper? 

If so, write up your advertisement in brief form, 
rush it to Sprague. We'll run it ABSOLUTELY 
FREE OF CHARGE in the famous Sprague Trading 
Post that will start again next month in seven lead- 
ing radio publications: RADIO NEWS, RADIO 
CRAFT, QST, SERVICE, RADIO SERVICE 
DEALER, RADIO MAINTENANCE and RADIO 
& TELEVISION RETAILING. 

This famous Sprague service needs no introduc- 
tion. During the war over 12,000 individual free 
classified advertisements were run for our friends. 
Everything, from parts and equipment to complete 
radio shops, was bought, sold and exchanged as a 

result. 

In discontinuing The Sprague Trading Post at the 
close of the war, we thought there was no longer 
any need for it. But we were wrong! Hundreds of 
letters flooding in from all parts of the country tell 
us so. "We need this sort of thing now as much as we 

ever did!" is the gist of what our service and ama- 

teur friends say, "Start it going again!" 

And so we're doing it ! Send in your swap, buy or 
sell advertisement today! 

Sincerely yours, 

Harry Kalker 
Sales Managea 

INSTRUCTIONS: Print or type your advertisement CLEARLY, 

Hold it to 40 words or less including name and address. Confine it to 

radio subjects only. MAKE IT EASILY UNDERSTANDABLE! No com- 

mercial advertisements are acceptable. Sprague reserves the right 

to reject any copy that, in our opinion, does not fit in with the spirit 

of this free service. Your advertisement will be run in the first possible 

issue of at least one of the seven magazines on our list. 

Write it now. Mail if to 
Dept. RN126 

SPRAGUE PRODUCTS COMPANY 

North Adams, Mass. 

CAPACITORS AND *KOOLOHM RESISTORS FOR EVERY RADI SERVICE AND AMATEUR NEED 
Tr ,krnnrk Rau. U. 

S. 1 nt. fig 

Jil 
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ELECTRONIC EQUIPMENT 

IMMEDIATE 

1111;01® 

SAV 
Concord has them! Radio & Electronic Parts, Supplies and Equipment of every kind, for every need ... long- awaited, hard -to -get items ... new merchandise, just received ... Hundreds of bargains... in stock NOW for Immediate Shipment from CHICAGO or ATLANTA. Listed below are just a few of Concord's Money- Making Values In Top - Quality, Standard -Make Parts and Equipment. CHECK these offerings now - or write us your needs. 

ALNICO V 5" P. M. SPEAKER 
New Alnico V magnet 
provides maximum per -. 
formance with minimum weigl*. Normal wattage 
3, peak wattage 4%. 
V.C. impedance 3.2 ohms. 

5B7Ó09/16. $1.98 

3 Mid. 4000 Volt 
Hi- Voltage 
Condenser 
Large 3 mfd., 4000 v. 
DC. condenser, her- 
metically sealed in 
an aluminum can. 
Size 4Hf x 311/16 x 
7 high. $4.95 5133168 high. 

WELLS -GARDNER BC -348 -N Com- munications Receiver. 6 Bands-200-500 KC. and 115 MC. to 18 MC. in 5 Bands. 2 stages RF., 3 stages 1F., Beat Frequency Oscillator, Crystal I F. Filter, Manual or Automatic A.V. C. Complete with tubes and 24 V.D.C. input dynamotor power supply, but supplied with complete instructions and dia- grams for converting to 110 V.A.C. 60 53.95 cycle operation. BC -348.N . 

CARBON THROAT 
MICROPHONE 

Will work into any 200 
ohm impedance input 
circuit. Has adjustable 
strap to fit any neck. 
Ideal for ultra high fre- 
quency mobile work for 
hams. Supplied with 
strap, 10' cord and li plug. 5B7060 .. 49 

Supreme Model 543B 
1000 O. P.V. 

A Sensitive Meter 
Has pin jack terminals, and in- cludes the following ranges: - 0/6/60/600 D. C. M. A., 0/15/150/600/3000 V. A. C. and D. C., 0/2000/200,000 ohms. This meter is con- venient to carry. Weighs 28 ozs. Uses full size 3' meter with a rugged, accurate 1.M. A. movement. All resistance ranges are operated by batteries furnished with the unit. Bakelite case. Size: 57 /8'x21 /16'x21 /8': Shpg.wt.21bs. $7 Q 

O 
57 C21745 . . , 1 I 

D.C. MILLIAM- 
METERS 

2%flangemounting 
type. Black dull fin- 
ish bakelite case. 
Mtg. Hdwe. included 
-Large, clearly legi- 
ble dial calibrations. 
Either 564122- 
0.20 M. A. D. C. or 5B4116 -0 -300 
M.A. D.C. $3.23 Slcrl;ll . , 

SAVE ON VALUES LIKE THESE 
A POPULAR HAM TUBE 
AT A REAL LOW PRICE 
9003 CoF 

Midget Super 
Pentode Tube 95 
HEAVY DUTY LINE FILTER 

Solar Elim- O -Stat. Com- 
pletely s hiel led. Type $1.79 
FN106. 5B3218 Each 

NEUTRALIZING TOOL KIT 12 toolsTelescope Into 5 units 
Composed of alligator side wrench - 6' insulated driver -metal nib, 5/16' and 3 ' nut wrench, W ins. square nut wrench, N' hex metal side wrench, 2Sí' ins. driver with metal nib, y¡' hex slotted insulated 
wrench driver, 5/16' hex ins. nut wrench, 5' and 6' ins. 

. driver. 5136547 . G 

WIRE STRIPPER 
Strips wire instantly! Fastens to bench or other support. Wire 

stripped to any length. Strips wire up to ]2MM diam. Each p OF' C15268 . tae 
AERIAL WIRE 

Contains 7 strands -4 copper- 
3 of monel. 100 foot coils. 4) 885133 . . . . Each LO 

CRESCENT AUTOMATIC 
RECORD CHANGER 

Simple, single control, plays ten 12' or twelve 10' records automatically. Rejects any record desired, or permits optional playing of records manually. Only three moving parts while changing. Fast ... changes records in 5 seconds. Has self- starting, 
Finished in two -tone 

cycle 
rown with attractive plastic trim. Requires only 5W head room and fits any cabinet with 12Sí x 164'changer area. $19.95 C22503. SPECIAL . t7 .7 

TUNER UNIT TU -1O -B. Continuous fre- 
latorctu ngesect on, buffer, coupling, capacitors and choke, and buffer output matching tapped coil and condenser. Size 1641 1g. x 791'. h, x $q.95 5%' deep. AS4132. SPECIAL . LL a7 

T -17 -B 200 Ohm Carbon Mike. Lightweight, with press -to -talk button. Built -in filter to suppress carbon hiss. ö rubber covered cable and $2.49 PL -GS 3- circuit plug supplied. 587062 . t7 Midget Volume Control - 1 Meg. ohm Standard 
u spline or push -on knob. 08154' 

with split 5f 
STANCOR Universal O Transformer Type A 3856. Primary for all single or push -pull plates. Secondary adjustable from 1 to 30 ohms. Two -inch mounting centers. 4 watts at 35 mils. 

$1 .32 C1675. SPECIAL . a7L 
Mail the Coupon Below Now! for New Concord Bulletin of Radio Parts and Elec- tronic Equipment. See 8 giant -size pages packed with Radio Needs -Condensers, Meters, Controls, Transformers, Switches, Relays, Tools, Amplifiers. Records, Players and Changers -new and scarce items -scores of bargains. MAIL COUPON NOW! 

CO 
RAD 0 CORPORATION 
LAFAYETTE RADIO CORPORATION 

CHICAGO 7 ATLANTA 3 
901 W. Jackson Blvd. 265 Peachtree Street 
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Concord Radio Corporation I 
I 901 W. Jackson Boulevard, Dept. E.126, I 
I Chicago 7, Illinois 
I Please rush my FREE COPY of the new Concord I Bulletin of Radio Parts. 

Name 
1 

Address. 
1 I 
L City State 

put a finely- designed, high- horsepow- 
ered outboard motor on an old, flat- 
bottomed rowboat ? Sure, it would go -but how much better the general 
performance would be with a well - 
shaped, rounded hull! That may be a 
poor comparison, but the same holds 
for a good receiver, hooked up to wall 
plates, conduit, fixture attachment, 
grounded pipes, and the like. True, 'it 
works,' but how much better would it 
perform with the right medium to 
gather in the signals! 

"The Hallicrafters Company has 
this item in every instruction book : 

Use an inverted 'L' of copper wire, ap- 
proximately 75 feet long, outdoors, or 
a doublet cut to frequency. If all 
types of substitute and 'trick' antennas 
were satisfactory, do you think this 
manufacturer would hesitate to say 
so? (Some amateurs who wish to re- 
ceive certain bands in preference to 
others may 'cut' the antenna to favor 
that narrower band of signals, but in 
general practice, I believe a straight 
wire antenna is the best general -pur- 
pose type.) 

"I also have had good results with 
the 'matched' or 'all -wave' type of an- 
tenna. This has a coupling unit at the 
approximate center of the antenna 
wire, which feeds the r.f. signals via 
twisted pair to another unit at the re- 
ceiver. This type cuts down 'hash'; 
the lead -in of twisted pair can be quite 
long; and this lead -in- unlike the reg- 
ular lead -in -picks up no local inter- 
ference, such as house and other 
equipment noises, and gives a narrow 
spacing on dials. This feature is es- 
pecially good on strong, local broad- 
casters. It is good also for apartment 
house, hotel, and similar use, for that 
matter, 

"Another satisfactory antenna 
which I am now using is the new Ver- 
trod System, No. 103 -vertical rod, 
aluminum, nine feet, has coupling unit, 
then via twisted pair (or transmission 
line) and another coupling unit to set, similar to the 'matched' type just de- 
scribed. 

"Remember -snow, ice, and rain, as well as dirt and carbon dust from 
smoke, all may hinder good reception. 
And don't be afraid to insulate well. 
Use good glass -or better yet, Pyrex, 
insulators. In closing, I would stress another point: that of neatness. It's 

"With this new feature you can boil 
a three -minute egg in thirty seconds!" 
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CAPITOL RADIO ENGINEERING INSTITUTE -Where Professional Radiomen Study... 

Don't let 
Others 
Put You 

Ot/Tofihe 
Picture! 

Here's How (REI Home Study Training Prepares You NOW for a 

BETTER Job and a SECURE Career in Radio -Electronics 

CREI Plus Your Present Experience Keeps You Ahead of Competition -Earns You More! 

Never before have men like you had so many 
chances to step into brand new jobs in brand new 
fields. FM, Television, Facsimile and other elec- 
tronic communications systems for both govern- 
ment and industry will require thousands of highly 
trained expert radio communications engineers 
and technicians. 

NOW is the time to take the time to prepare 
yourself for these important career jobs. CREI 
home study training can show you the way by 
providing you with the "tools" with which to build 
a firm foundation of ability based on a planned 
program of modern technical training. 

In our proved method of instruction you learn 
not only how but why ! This is real, honest -to- 

goodness practical en 
to better jobs and m 
type of training 
for which many 
thousands of pro- 
fessional radio- 
men have enrolled 
during the past 
19 years. 

It costs you noth- 
ing to read the 
interesting facts. 
Write for free 
booklet today. 

VETERANS! CREI training is available under the "G. I." Bill! 

Capitol Radio Engineering Institute 
Dept. RN -12, 16th and Park Road, N. W., Washington 10, D. C. 

Branch Offices: 
New York (7): 170 Broadway San Francisco (2): 760 Market St. 

If you have had professional or 
amateur radio experience and 
want to make more money, let us 
prove to you we have the training 
you need to qualify for a better 
radio job. To help us intelligently 
answer your inquiry - PLEASE 
STATE BRIEFLY YOUR BACK- 

GROUND OF EXPERIENCE, EDUCATION 
AND PRESENT POSITION. 

December, 1946 

MAIL 
COUPON 

FOR FREE 

36 -PAGE 

BOOKLET 

a 

gineering training that leads 
ore rapid promotions ... the 

RESISTANCE 
-To New Ideas Has Cost Many 

A Man A Great Future. 

We all know the classic stories 
of the people who scoffed at Edi- 
son, Ford, Deforest. It was the 
scoffers who lost out when the 
rewards poured in. Now with 
radio- electronics entering a 
great, new era, when it may 
well emerge in greatly magni- 
fled form, you fellows who are 
in on the ground floor and don't 
prepare now for the future fall 
in the same class as those early 
scoffers. 

Pr,ide+, of CRC! 

CAPITOL RADIO ENGINEERING INSTITUTE 
16th and Park Road, N.W., Washington 10, D. C. 

Gentlemen: Please send me your free booklet, "Four Opportu- 
nity in the New World of Electronics," together with full de- 
tails of your home study training. I am attaching a brief 
resume of my experience. education and present position. 

RN-12 

NAME 

STREET 

CITY ZONE STATE 

CHECK Practical Radio Engineering. 
COURSE Practical Television Engineering. 

I am entitled to training under the G.I. Bill. 
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THIS NEW 

TELEVISION 
KIT 

Offers you a High Quality 

TELEVISION RECEIVER 
ready for Easy. 
Rapid Assembly 

Easy -to- Assemble: No knowledge of tele- 
vision required. COMPLETE easy-to. 
follow INSTRUCTION SHEET gives 
you all the knowledge you need. 

This Kit INCLUDES SOUND, all compo- 
nent parts, and the following: - 
1. Specially designed Television 

Antenna. 
2. A $30.00 Lectrovision seven - 

inch Picture Tube ... plus 
ALL other tubes. 

3. Pre -tuned R -F unit. 
4. Finished front panel. 
5. All solder and wire ... and 

sixty feet of low loss lead - 
in cable. 

Price: complete with ALL tubes, $149.50. Shipment will be made approximately 10 weeks after receipt of order. $25.00 deposit required on all orders, balance C.D.D. 
We believe that the comparative quality of this set Is superior to other available sets. For full infor- mation write to: 

TRANSVISION, INC, 
P.O. Box No. 364, New Rochelle, N. Y. 

Jll 

true, signals will come in on a cor- 
roded sloppy, poorly -built, 'half - 
baked- looking' set -up, but a neat one 
will give both you and your neighbors 
much more satisfaction. Try it! Give 
your set -old or new, communications 
or broadcast type -the benefit of a 
good antenna -and see what I mean!" 

SABC Schedules 
From Mervyn Laubscher, Johannes- 

burg, South Africa, comes these cur- 
rent schedules of the South African 
Broadcasting Company, as secured di- 
rect from the Engineering Division of 
SABC: 

Transvaal Division, Johannesburg - 3.450, in Afrikaans, 11:10 a.m. -4:05 
p.m. (Saturdays to 4:45 p.m.); English 
news at 12:30 p.m. (except Sundays) 
and 3:45 p.m. (BBC); on Fridays, car- 
ries English programs, 1-4 :05 p.m., 
with English news at 3 p.m. The 4.895 
frequency is not operating. 6.007, 11:45 
p.m. -1:30 a.m. (Sundays, 12:55 -1:10 
a.m.), and 9 -11 a.m.; English news at 
1 a.m. (BBC). 9.523, 3:15 -7:10 a.m. 
(Sundays, to 9 a.m.); English news at 
6:15 a.m. The 11.710 frequency is not 
operating. (Foregoing is Johannes- 
burg No. 3 with 5 kw. power.) 6.095, 
11:45 p.m. -1:30 a.m. (Sundays, 12:55- 
1:10 a.m.), and 9 a.m. -4.05 p.m. (Sat- 
urdays, to 4:45 p.m.); English news, 
12 midnight (except Sundays), 1 a.m. 
(BBC), 11 a.m. (BBC), 12:30 p.m. (ex- cept Sundays), 3 p.m., and 3:45 p.m. (BBC); on Fridays, carries Afrikaans 
program from 1 -4:05 p.m., with no English news at 3 p.m. 9.912, 3:15- 
7:10 a.m. (Sundays, to 9 a.m.); Eng- 
lish news, 6 :15 a.m. (Foregoing is Johannesburg No. 4 with 1 kw. power.) 
4.373, 11 :45 p.m. -1:30 á.m. (Sundays, 
12:55 -1:10 a.m.), 3:15 -7:10 a.m., and 
9 a.m. -4:05 p.m. (Sundays, 3:15 a.m: 

4:05 p.m., Saturdays, to 4:45 p.m.); 
English news, 12 midnight (except 
Sunday), 1 a.m. (BBC), 6:15 a.m., 11 
a.m. (BBC), 12 :30 p.m. (except Sun- 
days), 3 p.m., and 3:45 p.m. (BBC); on Fridays, carries Afrikaans programs 
from 1 -4:05 p.m. with no English news at 3 p.m. (Foregoing is Johannesburg 
No. 5 with 0.2 kw.) 

Cape Division, Cape Town -5.88, 
11.45 p.m. -1:30 a.m. (Sundays, 12:55- 
1:10 a.m.), and 11 a.m. -4:05 p.m. (Sat- urdays to 4:45 p.m.); English news at 
1 a.m. (BBC), 12:30 p.m. (except Sun- 
days), and 3:45 p.m. (BBC); on 
Wednesdays, carries English programs 
from 1-4 :05 p.m. with English news at 3 p.m. 9.61, 3:15 -7:10 a.m. and 9- 10:30 a.m. (Sundays, 3:15 -10:30 a.m.); English news, 6 :15 a.m. (This is Cape Town No. 3 with 5 kw. power.) 

Natal Division, Pietermaritzburg - 
4.878, 11:45 p.m. -1:30 a.m. (has no program on Sunday), and 3:30 -7:10 
a.m. (Mondays, Wednesdays, and Fri- days, from 3 a.m.), and 9 a.m.-4 :05 a.m. (Sundays, 2:15 a.m. -4:05 p.m., and Saturdays, to 4:45 p.m.); English 
news at 12 midnight (except Sundays), 
1 a.m. (BBC), except Sundays, 6:15 a.m., 11 a.m. (BBC), 12:30 p.m. (ex- cept Sundays), 3:05 p.m., and 3:45 p.m. 
(BBC) ; on Mondays, carries Afrikaans program, 1 -3 p.m. (This is Pieterma- ritzburg No. 2, using 0.5 kw.) 

Mr. Laubscher comments that the SABC emphasized that call -signs are no longer used by the SABC and that identification is given in English and Afrikaans at sign -on and sign -off of each transmission. 
He sent along a fine list of stations he's receiving in Johannesburg, includ- ing HERS, ZFY; XQP, 7.285, Lusaka, Northern Rhodesia, heard at 4 a.m. on 

(Continued on page 104) 

FCC REGULATIONS REGARDING LICENSING 
OF TWO -WAY RADIO 

(This is published in reply to the many letters received by Radio News as a result of Comdr. S. Freedman's article "Two -Way Radio for Everyone" which appeared in the September, 1946 issue.) T J. Slowie, Secretary of the Federal Communications Commission, sends the following information regarding the operation of two -way radio equipment and the licensing regulations that apply to the various types of operation. 
Order No. 133, dated June 1, 1946, specifies that subject to the conditions stated below, the provisions contained in Section 318 of the Communications Act of 1934, as amended, are waived, insofar as such provisions require any person to hold an operator's license in order to operate the various classes of mobile or portable transmitting apparatus authorized for use in Emer- gency, Miscellaneous, Railroad and Experimental Services (Parts 5, 10, 11, and 16 of the Commission's rules). These conditions are: 1. The terms of this order DO NOT APPLY to any portable or mobile station using radio- telegraphy employing manual operation; 2. The terms of the order do not apply to any portable or mobile station operating on frequencies below 25 megacycles unless such operation is subject to control by a licensed opera- tor of the associated land station operated by the same licensee; 3. The terms of the order do not apply to any portable or mobile station in the experimental service looking to common carrier operation on a regular basis other than in the General Mobile Radio Service and 4. The terms of this order shall not be construed to authorize any person not holding a proper operator license issued by this Commission to make adjustments to any radio transmitter. 

Order No. 133 does not in any manner apply to the amateur service and does not waive the requirement of operators' licenses for the operation of all amateur transmitters. All operators of amateur transmitting stations must be licensed regardless of the frequency used. In all instances, don't forget that your best bet before operating any radio transmitting equipment, mobile, portable, stationary, experimental, etc. is to get in touch with your nearest FCC Field Office. 
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OUR LATEST SPECIALS FOR SERVICEMEN, 
AMATEURS, AND EXPERIMENTERS! 

POWER TRANSFORMERS -Ideal for radio construction or 
replacement. Primary -110V, 60 Cycle. Filament and high - 

voltage windings are center -tapped. Specify whether 6.3 or 
2.5 V is wanted. 
For 5 -6 tube sets: 650V. 45MA; 5V fil. and either 6.3 

or 2.5V fil $1.75 

For 6 -7 tube sets: 675V, 50MA; 5V 81. and either 6.3 
1.90 or 2.5V fil 

For 7 -8 tube sets: 700V. 701IA; 5V fil. and either 6.3 
2 35 or two 2.5V fils 

For 9 -15 tube sets: 600V. 150MA; 5V 8l. and a 6.3V 
2 y5 fil. only 

5V, 10Amps- 51.98, 6.3V, SAmps- $I.98; 2.5V. 25Amps 
and 6.3V. 3Amps 2.25 

AUTO -TRANSFORMERS -May be used on 90 to 250 volts 
for step -up or step-down applications. Up to 300 Watt 

1.95 capacity 
FILTER CHOKES -200. 300. 400, or 500 ohms -Heavy duty - 
99c: Midget type -59c; 250MA, 35 ohms DC -Fully shielded in 
black crackle case, only -$1.95. AUDIO TRANSFORMERS: 
Single plate to single grid 3:1 -79c; Single plate to P.P. 

$rids 
-79c; Heavy -duty, class AB" or "B" P.P. inputs - 

1.49; Midget output. for AC -DC sets -69c. UNIVERSAL 
OUTPUT TRANSFORMER -tapped for various impedances - 
99e; MIKE TRANSFORMER -Single or double button -79c. 
High fidelity MIDGET MIKE to grid transformer. similar to 
UTC owner units $3.00 
TUBES -A Warehouse Full of Them! -Order all types needed. 
not just the critical types. and well do our best to supply 
you completely! 
SELENIUM RECTIFIERS -Dry disc type. 154" by 1 ". 1.2 
Amp. maximum, suitable for converting DC relays to AC. for 
supplying filament source in portable radios, converting DC 
meters to AC applications. and also may be used in low cur- 
rent charges 99e 
TRIPLETT METER RECTIFIERS -Full wave. may be used 
for replacement, or in construction Of all types of test equip- 
ment $1.25 
E -Z WIRE STRIPPERS - Cleans insulation front solid or 
stranded wire swiftly, neatly, and without damaging wire. A 
real time saver. Standard model -$3.95; Automatic model - 
Stays open after grip is relaxed until wire is removed $4.95 
SI LV E RTON E CABINETS -Walnut finish -excellent replace- 
ment cabinets -Model 1923. 11x18x20; Model 4465. 15x10x8: 
and Model 4619, !Ix10x16%. Each $1.50 
FIRESTONE PORTABLE CABINETS -Two tone, leatherette 
covered carrying cases, sloping dial -Ideal for rejuvenating 
banged -up portables. $3.95 
PHONO CABINETS -With speaker grille -87.75; Without - 
$8.50. Both types leatherette covered with well designed grips 
and hardware. 
PORTABLE AIR COMPRESSOR -Attaches to .4 H.P. motor. 
Just the thing for refinishing radios, painting cars. blowing out 
chassis. etc. 100 lb. gauge and syphon type gun with 12 feet 
of rubber hose included. Pressure adjustable to stay constant 
at any pressure up to 100 lbs Net Price. $21.60 
RECORD CHANGERS -These are beauties -two post, with 
featherweight plastic and chrome pick -up, plays 10" and 12" 
records Intermixed! Complete with blue leatherette. mahogany 
or walnut stained cabinet, your choice. Ready for attachment 
to any radio at the give -away price of only $24.95 
CRYSTAL PHONO PICK-UP -Latest design. Features needle 
pressure compensation to reduce record wear. Excellent re- 
placement for any record player $2.75 
110V, 80 cycle phono motor & table 5.95 
Motor and Crystal Pickup together 7.95 
RADIO HANDBOOK -Published by Editors and Engineers 1.55 
PLIERS KIT: Khaki Case with 4 Alloy Steel pliers of differ- 
ent designs. Flat -nosed, pointed -nose, adjustable parrot -nose, 
and adjustable slip- joint. Brand New -Complete $2.08 
PORTABLE AIR COMPRESSOR: Attaches to 54 H.P. motor. 
Just the thing for refinishing radios, painting cars, blowing out 
chassis, etc. Pressure tank. 100 lb. gauge. and siphon type 
spraygtm with 12 feet of rubber hose included. Pressure ad- 
justable to stay constant at any pressure up to 100 lbs Net 
price, postage included $22.25 
MICROPHONES -Bullet crystal mike -Only $5.45; Bullet dy- 
nastic mike -87.45; Both are nationally advertised brands and 
sold elsewhere at much higher prices. SHURE T -17 single 
button mike. made for Signal Corps, has press -to -talk switch 
in handle, and is complete with cord and plug -Only $2.75! 
Midget Mike -Made for Signal Corps. Single button type, with 
stretched duraluminum diaphragm. Gold plated finish. This 
unit makes an excellent lapel mike, or concealed pick -up. 
Specially priced at 95e 
CONDENSERS- Guaranteed one yearl Priced in lots of ten 
or more, either one type or assorted. SOmfd. 150v -53e; 
25mfd. 35v -23e; 20- 30mfd. 150r -46c; 20- 20mfd. 150v -35e: 
20mfd. 150v -23c; lOmfd. 450v -32e; lOuild. 35v -23e; 8 -8mfd. 
475v -65e; 8mfd. 450v -45c; 8ntfd. 200v -20c. PAPER CON- 
DENSERS -600 W.V.. 25mfd. -23c; lmfd. -IIC; 05mfd.- 
Ile; 02mfd. -90: .01mfd. -9e; .006ntfd. -8e; 5mfd. -36c; 
1.Omfd.- 45C; Screwneck aluminum can type- 16mfd.- 600P.V. 
-85e; 16mfd. -550 P.V. -65e: Mica condensers -any rise -I5c 
or 100 Micamold assorted for 59e 
RELAYS -Sigma No. 4113 -2000 ohm, SPDT -May be adjusted 
to operate on less than one milliampere! Ideal for photo- 
electric and electronic control circuits. Regular price $8.50. 
now only $2.50; GUARDIAN SPST RELAY -12 to 24 volts. 
Has 400 ohm, center -tapped coil for operation in balanced 
current circuits if desired -$1.25: GUARDIAN 3 -make, 1- 
break. 12 to 24 volts -$1.00 each. or 5 for $3.75; SPST, nor- 
mally open. works on AC or DC, only -65c; 4 -pole (3 -make. 
1- break). 400 ohm. AC or DC, excellent for plate circuit of 
tube. photo -cell amplifiers, etc. $1.75 

BENDIX SCR -522 -Very High Frequency Voice Transmitter- 
Receiver -100 to 156 MC. THIS JOB WAS GOOD ENOUGH 
FOR THE JOINT COMMAND TO MAKE IT STANDARD 
EQUIPMENT IN EVERYTHING THAT FLEW, EVEN 
THOUGH EACH SET COST THE GOVT. $2500.00. Crystal 
Controlled and Amplitude Modulated -High Transmitter Out- 
put and 3 Microvolt Receiver Sensitivity gave good communica- 
tion up to 180 miles at high altitudes. Receiver has 10 tubes 
and transmitter 7 tubes, including 2- 832's. Furnished com- 
plete with 17 tubes and power supply for 12 or 24 volts, also 
remote control boxes, cable connectors and antenna. We in- 
clude complete diagrams and instructions for the simple con- 
version of the 522 to full 110 Volt 60 Cycle operation. Your 
cost $75.00 

General Electric HT -1248 15 tube transmitter- receiver with TERRIFIC POWER (20 Watts) 
on any 2 instantly selected, easily pre -adjusted frequencies from 435 to 500 Megacycles. 
Transmitter uses 5 tubes including a Western Electric 316 A as final. Receiver uses 10 

tubes including 955's as first detector and oscillator, and 3 -7H7's as IF's, with 4 slug - 
tuned 40 MC. IF transformers, plus a 7H7, 7E6's, and TF7's. In addition unit-contains 8 

relays designed to operate any sort of external equipment when actuated by a received 
signal from a similar set elsewhere. Originally designed for 12 Volt operation, power sup- 
ply is not Included, as it is a cinch for any amateur to connect this unit for 110V AC, 
using any supply capable of 400V DC at 135 MA. The ideal unit for telephone use as in 
a taxicab, or for any kind of remote control applications as with drone airplanes. In- 
structions and diagrams supplied for running the 1248 transmitter on either code or voice, 
and for using the receiver as either an AM or FM set. As an FM set, the receiver section 
of the 1248 is capable of better results than almost any of the commercial FM sets on the 
market, largely as a result of the superb engineering and meticulous workmanship em- 
ployed In constructing the converter, oscillator and IF sections. Supplied in original 
factory packing with 15 tubes. Your cost $29.95 -10% less if ordered In lots of 2 or more. 

SCR -284 Transmitter- Receiver 
Made to be used in Army jeeps and trucks, 
as well as in the field, or as a headquarters 
set, the SCR -284 is particularly adaptable for 
all amateur, experimental. marine, aircraft. 
police. and mobile applications. 

The receiver is a 7 -tube superheterodyne, 
featuring an RF stage. four double -tuned 455 
KC iron -core IF transformers, two audio 
stages, a beat frequency oscillator for CW 
reception. and is powerful enough to operate 
a large size speaker. The transmitter employs 
a calibrated crystal oscillator, a buffer am- 
plifier, and a pair of 11K -75 tubes in the final 
amplifier stage. The speech amplifier and 
modulator will operate with any ordinary 
mike, or for $2.75, we can include a Signal 
Corps mike, complete with press to talk" 
switch. A built -in antenna tuning circuit, 
including an RF ammeter, will match the 
transmitter to any length of antenna. The 
transmitter plates are supplied by a 500 volt. 
160 MA dynamotor which operates from either 
a 6 or 12 volt automobile battery. The trans- 
mitter output is 25 watts, and operates on 
both phone and CW. The frequency range is 
3760 -5825 KC. Operation on other bands may 
be facilitated by the use of plug-in coils. 
Circuit diagrams and operating instructions 
are furnished. 

These sets are specially priced at $29.95 complete with set of 13 tubes and crystal. The dynamotor. 

which must be used. if it is not desired to use 110V AC, is $15 additional. Where a compact and 

dependable medium power unit is desired, this set is unbeatable) 

14 -Tube UHF Superheterodyne Receiver- $39.95 

This beautifully constructed receiver was de- bands by making a slight alteration in the 

signed especially for Signal Corps commu- tuning coils. A complete set of tubes is in- 

nication 
sensitive sets ever manufactured. Op- cult di grameá d parts list. The high volt - 

orating from 110V 60 cycles, this set has two age power supply delivers 150 milliamperes, 

tuned RF stages, tuned converter and oscil- and is well filtered by a heavy -duty choke 

lator, five IF stages using iron -core IF's, and three 7 Mfd. oil -filled condensers. This 

a diode detector, tuning eye, and a two buy of a life -time cost the government about 

stage amplifier that will drive a speaker or $700. Amateurs and experimenters will never 

phones. 
lt is 

The frequency 
on other such a t emendous saving! 

equipment at 

The finest in government surplus radio equipment -imme 
diate delivery! Write for surplus sheets! 

SUPER -SPECIALS IN TEST EQUIPMENT! 
SIMPLEX VOLTOHM-MILLIAMMETERS 

These two instruments are 
housed in bakelite cases. and 
employ 2-inch 

t MODEL 
Volts DC: 0- 3/15/30/300 
Milliamperes DC: 0 -25 
Ohms: 0- 10,000 
With self- contained battery. 

YOUR COST. $4.55 
MODEL 312 

Volts AC and DC: 0- 25/50/ 
125/250 

Milliamperes AC and DC: 0 -50 
Ohms: 0- 100,000 
Capacity Meter: -.05 to 15 Mfd. 
This instrument operates from any 110V AC or 
DC outlet. Shipping weight. 2 lb& 

YOUR COST. $5.85 

MODEL 481 

AC -DC Volt- Ohm- Milliammeter 
Volta DC: 0- 30/300/1500, at 2000 

ohms -per -volt 
Volts AC: 0- 15/150, at 1000 

ohms -per -volt 
Milliamperes DC: 0 -150 
Ohms: 3000/300,000 
Employs sensitive 425 microam- 
pere square meter, on aluminum 
panel. Two jacks are used for 
all ranges, by means of rotary 
selector switch. In handsome 
steel case, with snap -on carrying 
strap, complete with teat leads. 
Shippice weight, 4 lbs. 

YOUR COST. $15.00 

MULTI-RANGE AC -DC VOLT -OHM- 

MILLIAMMETER WITH OUTPUT RANGES 

AND 51/2 INCH RECTANGULAR METER 

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 : 0- 1000/200,000/ 
2,000,000 

Output: -5 to +55 
Decibels 

Overall Accuracy: -1 °( 

Two -tone aluminum scale, set at a 45° an- 
gle for easiest reading. Special -treated alu- 
minum panel, mounted on a wrinkle finish 
welded steel case, equipped with rubber feet 
and collapsible handle for portability. Com- 
plete with self- contained battery and test 
leads. Shipping weight, 8 lbs. YOUR COST, 
$25.45. 

MODEL 458 
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HARVEY 
FOR 

RECORDING 
EQUIPMENT 

Presto Model K8 Recorder 

A portable unit for Instontaneoue recording, public 
address and record playing. Records 15 minutes 
continuous on a 131/4" disc at 331/3 r.p.m. Makes 
6, 8, 10 and 12 inch records from mike or radio 
set input. Separate recording and playback heads, 
built -in amplifier and speaker. Compact and light 
for carrying. Plug into. any -110 -volt, 60 cycle 
AC line. Mike, needles and discs not included. 

$297.00 

Presto Recording Amplifiers; 

Three models of the Type 85. Amplifier are avail. 
able. The 85 is a high quality recording amplifier 
with ample reserve power supply to operate 
Presto radia tuners and pre -ampliflers. It has a 
gain of 90 db. with a frequency response flat 
from 30. to 15,000 cycles. The power output is 
10 watts and both output and input impedances 
are 500 ohms. 
A. master selector switch provides switching for 
public address; microphone recording, playback, 
rodio recording and radio playing and switches 
to either of two tables for continuoús recording. 
85 -A portable model contains an 8" monitor loud 
speaker and panel connections for two turntables, 
pre- gmplifler and radio tuner 

- $272.00 
85 -B is for rack mounting and connections are 
brought out to a terminal strip at the rear of 
the chassis $272.00 
85 -E is portable and identical with the 85 -A 
except that it has a manually operated high fre- 
quency equalizer for 331/3 r.p.m. recording. 

$357.00 
NOTE: All prices quoted are NET, FOB New York 

and subject tis change without notice. 
Harvey Is an Authorised Presto Dealer 

Telephone: 

103 West 43rd St., New York 18, N. Y. samusannzronenesslogcareedasma 
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Are You Qualified? 
By C. H. PARKER 

FOR many years there has been a problem facing the radio service 
technicians of this nation even though the majority of those working in the trade are unaware of this fact. 

This problem takes the general form of ratings and classifications for those men who are working in the radio 
service trade. Just how good is a radio serviceman? The radio technician him- self and the radio dealer who might hire the technician is vitally interested in knowing what are his capabilities. t Up to this time, no means have been developed to determine whether a radio serviceman is a learner or an appren- tice, or whether he is a bona fide journeyman and deserving a journey- I man's rate of pay. If he is an appren- I tice, how much training will be neces- t sary to qualify him for full journey- t man' s rating? With this as the objective, the trade test for the classification of the radio technician and the training t program for the upgrading was de- t veloped. 
The development of a trade test that a will be a true "yard stick" of a techni- t eian's abilities is by no means a simple t matter. In order to make it valid, 1 contributions and suggestions were u requested from the leading radio c technicians in San Diego. When the t tentative program was outlined to these people, they gave it their whole- t hearted support. This proved we were fo on the right track and that some sort w of a testing program was needed in q the trade. res The questions which came in from E the contributors were added to our t own. These were written up into the th first sample test and submitted to a A committee, composed mostly f those P making the contributions. Each ques- C tion was discussed by the group for a wording, its practical application and A technical content. One thought upper- A. most in -the construction of the test D was to keep it practical: Most of the tests- compiled in the past have dwelt too much on theory and not enough ice on practice. 

After the test was written up in its Eq final form, it was taken by each mem- ber who served on the committee. The in time required to complete the test an ranged from one hour and fifteen min- on utes to one hour and a half. This, then, m represented the length of time that it ha should require a journeyman to com- tw plete the test. From the above figures, in the time limit of one hour and a half as was set for the test. The time devoted to re the compiling of the test has been well de justified, as to date, there have been no co complaints from those taking it that it wo 
is unfair or biased in any manner. Being cit administered by a public school removes bu all taint of favoritism, whether the for radioman is a newcomer from out of town, or whether he is an old timer in of the community. With such a program war under way, the future began to look Ar very optimistic. Only one thing now up darkened the horizon. At this time, to there was no organization in San Diego ers for the radio service technician. The me dealers have had for several years, a good very active organization known as the abl "Bureau of Radio and Electrical Appli- ten 

antes" which includes all of San Diego County. Of the several technician organizations that had existed at various times, none were active. In fact, it had been about four years since the last organization functioned. Now the need for organization is imminent. 
At this time, the "Electronics Division of the Bureau of Radio and Electrical Appliances" was organized. Mr. J. Clark Chamberlain, Secretary of the "Bureau," gave invaluable assistance 
n the organization of the "Electronics 

Division." This new organization is open to anyone who is interested in radio from the technical standpoint. This seems to be a very practical and ogical set -up for the radio technician. 
n the past, most of the failures pf echnician groups everywhere were due to the lack of a solid foundation on which to build their organization. 
In the regular training program of he San Diego Vocational School, the rade test has proved very useful as a means of evaluating past experience nd deciding at just what training level he trainee should enter. It is also used 

o check the students who have com- 
p eted the course. It gives them an nbiased evaluation of their abilities, ompared to the competition in the rade. 

As a result of testing several score echnicians, a real need was revealed 
a training program for the man orking in the field in order for him to ualify for a journeyman's rating. This usted in the organization of a Trade xtension Radio Class, which meets 

wo nights per week. A few topics from 
e course content are listed here: .F. Amplifiers, Measurements and erformance Testing, Analysis of Tone ontrols and Compensation, Imped- nce and Speaker Matching, R.F. mplifiers, Analysis of Tuned Circuits, 
V.C. and A.F.C., Oscillators, Current istribution in Vacuum Tube Circuits, 

Use of Special Testing Equipment, 
Frequency Modulation. Analysis, Serv- and Alignment Problems, Special Type Antennas, Intercommunication 

uipment, Practical Acoustics, etc. The problem of how to get the return - 
g service man back into civilian life d placed in suitable jobs is an acute 
e in San Diego, as it is in all centers of ilitary and naval activity. Surveys 
ve shown that there are more than 
ice as many men interested in getting to radio and related electronic fields in the second most popular trade, frigeration. If all of the men who 
Glared an interest in radio were en- uraged to enter this field, there uld not be enough corners in the ies to accommodate their shops; and siness failures would reach an un- tunate peak. 
Many men who were in radio or some her branch of electronics before the 

, or had extensive training in the med Forces are well prepared to take the operation of their own shop, or work for one of the established deal- 
. No effort is spared to help these n who are really qualified to get into jobs. The real problem is to be 
e to distinguish between the compe- t men and the "would be's." 

RADIO NEWS 
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Radio Theory 
FUNDAMENTALS OF RADIO, by F. E. Terman 

A first book and also a good refresher for all 
radio students and workers. This text has been 
widely used in civilian and military classes. Re- 
quires no knowledge of complex mathematics. 

Contents: The Fundamental Components of 
s 

Radio 
System. Circuit Elements. Resonant Circuits and Circuit 
Analysis. Fundamental Properties of Vacuum Tubes. 
Vacuum -tube Amplifiers. Power Ampli firs 

Detectors. Oscillators. Modulation. e 
Sources of Power for Operating Vacuum Tubes. Radio 
Transmitters. Radio Receivers. Propagation of Radio 
Waves- Antennas. Radio Aids to Navigation. Television. 
Acoustics. 
Book No. TFIO 458 pages 54.000 

PRINCIPLES OF RADIO, by Keith Henney 
A basic course in radio which may readily be 

comprehended by high -school or trade -school stu- 
dents and may be used in independent home study. 
Well illustrated. 

Contents: Fundamentals. Direct -Current Circuits. Elec- 
trical Meters and Measurements. Production of Current. 
Magnetism and Electromagnetism. Inductance. Capi- 
tance. Properties of Alternating- Current Circuits. Res- 
onance. Properties of Coils and Condensers. Vacuum 
Tubes. The Tube as an Amplifier. Rectifiers and Power 
Surely Anparatus. Audio Amplifiers. Detection. Re- 
ceiver Systems. Oscillators. Transmitters. Antennas 
and Electromagnetic Radiation. Frequency Modulation. 
Ultra -High Frequency Phenomena. Electronic Instru- 

cnt. 
Book No. HP20 534 pages $3.75 
BASIC ELECTRICITY FOR COMMUNICA- 

TIONS, by W. H. Timbie 
A student wishing a sound grounding in electrical 

fundamentals before undertaking the study of com- 
munications, and the communications student or 
worker requiring a reference book or refresher 
course in electricity will find Timbie admirably 
suited to the need. The few mathematical applica- 
tions, which never go beyond simple algebra, are 
completely explained in this book. A summary 
follows each chapter, and well chosen problems are 
offered to test the student's learning and to give 
practice in applying electrical principles. 
Book No. TB2O 603 pages $3.75 

RADIO ENGINEERING, by F. E. Terman 
Probably the most popular foundation engineer- 

ing textbook for all serious radio courses and li- 
braries. Thoroughly revised. 

Contents: The Elements f a System of Radio Com- 
munication. Circuit Constants. Properties of Resonant 
Circuits. Fundamental Properties of Vacuum Tubes. Vac- 
uum Tubes. Vacuum -tube Amplifiers. Power Amplifiers. 
Vacuum -tube Oscillators. Modulation. Vacuum -tube De- 
tectors. Sources of Power for Operating Vacuum Tubes. 
Radio Transmitters. Radio Receivers. Propagation of 
Waves. Antennas. Radio Aids to Navigation. Televi- 
sion. Sound and Sound Equipment. 
Book No. TE10 813 pages S6.00* 

by John Markus and Vincent Zeluff 
This unique book condenses much invaluable 

electronic engineering data into graphs, charts, 
tables, and concise article& In this way, it short- 
cuts the looking up of information. The tool value 
of this book is tremendous. 
Book No. ME11 390 pages 56.00 
Leading Engineering Handbooks 

RADIO ENGINEER'S HANDBOOK 
by F. E. Terman 

The wealth of technical data contained in this 
handbook makes it indispensable as a complete 
reference work on radio and electronics. Charts, 
tables, circuit diagrams, and concise text material 
simplify the solution of complex, as well as simple 
problems. 

Tables. Mathematical Relations. and Units. Circuit 
Elements. Circuit Theory. Vacuum Tubes and Elec- 
tronics. Vacuum -Tube Amplifiers. Oscillators. Modula- 
tion and Demodulation. Power Supply Systems. Radio 
Transmitters and Receivers. Propagation of Radio Waves. 
Antennas. Radio Aids to Navigation. Measurements. 
Book No. TH10 1019 pages 57.00 

RADIO ENGINEERING HANDBOOK 
by Keith Henney and Others 

An extensive reference book prepared by 28 spe- 
cialists. Contains abundant explanatory material, 
diagrams, formulas, and tables in each branch of the 
radio field. 
Book No. HH1O 945 pages 56.00 

THE WORLD'S OUTSTANDING 

RADIO and ELECTRONIC BOOKS 

. cil host sri disry% dosoce e e . unit% "ifrakbed ¿4%i,1LGC 

RUSH SERVICE-Same-day shipment 

will be TELETYPED to Illinois warehouse for 
Send orders only to Santa Barbara; those of 

from Illinois or Calife sic or more for Eastern and Central points 

SAME -DAY shipment; smaller orders teletyped for 35c extra; others forwarded by AIR 

MAIL to warehouse. Complete stocks at Santa Barbara for Western orders. 

THE OUTSTANDING 
PRACTICAL HANDBOOK 

the "BRIO" ßBUUli 
NEW, ENLARGED, TENTH EDITION 

Radio's outstanding practical text. How- to- build- 
it descriptions of dozens of tested -and -tried types 
of transmitting, receiving and test equipment. Sup - 
lemented by basic electrical and radio theory in 

the simplest possible language for those without 
mathematical or technical training. 

Illustrated with hundreds of diagrams and large 

het most 
P showing 

complete tbe details 
tables 

of construction. 
be found in any 

book. 
New edition contains expanded U.H.F. sec ions. more 

test equipment which can be home -built, enlarged and 
modernized receiving and transmitting tubes stablees. 
grounded -grid amplifier data, speech clipping, 

modula- 
tion. 

cathode follower data, pulse-time 
na- tion. transfurmerless power' supplies, wave guides, c 

ity n .o tors, butterfly circuit. klystron. U.H.F. crystal 
diode, radar. and highly-efficient obile ntennas. 

The ideal text for the practical radioman 
Over 700 pages, durably clothbound, gold-stamped 
Book No. R S52.00 5 elsewhere, 

ipostpai continental U.S.A. 
d. 

PRACTICAL RADIO COMMUNICATION 
by A. R. Nilson and J. L. Hornung 

A complete radio manual covering subjects of interest 
particularly to the commercial radio operator. Topics in- 

clude basic electricity; transmitters, receivers, and asso- 
ciated apparatus; and operating instructions. FM and ultra- 
high frequencies 
mastered by the average high school or trade school student. 
Book No. 

RADIO LICENSE 
HOW TO E EXAMINATIONS 

by C. E. Drew 
A well illustrated and long -used question and answer 

manual for the coaching of candidates for the commercial 
radiotelegraph and radiotelephone operator license exami- 
nations. New post -war edition. 
Book No. DH20 320 pages $3.25 
U.H.F., F.M., and Television 

U.H.F. RADIO SIMPLIFIED, by Milton S. Klver 
U.h.f. radio simply und clearly explained, in plain Eng- 

lish, without mathematics. Covers principles, applications, 
and equipment; adapted for home study. 
Book No. 

INTRODUCTION TO MICROWAVES 
by Simon Ramo 

This book is unique in that it is a simple introduction 
to microwaves written in clear English and avoiding the use 
of mathematics altogether. 
Book No. RM1O 138 pages $2.00 

TELEVISION SIMPLIFIED, by Milton S. Kiver 
A simplified explanation of modernized television, es- 

pecially as it pertains to the operation and maintenance of 
television receivers. A "simple language" text readily 
understood by those with fair radio knowledge. $4.75 
Book No. KT30 n 

We Also Regularly Stock These Books 

Send stamp for complete catalog 

Elementary Theory 
'Fundamentals of Radio," Terman 54.00+ 
"Principles of Radio," Henney 3.75 
"Basic Elec. for Commun.," Timble 
"Elements of Radio," Marcus 4.00 
Fundamentals of Radio," Everitt 5.00 
"Understanding Radio," Watson 2.805 
"Electrical Commun.," Albert 5.50 
'Electrical Fundamentals," Albert 4.005 
"Basie Radio," Hoag 3.50 
"Short Wave Wireless Commas." 6.50 
"Radio: Fundamental Prin. and Prao." 1.80 
"Basie Radio Principles," Suffern 3.50 
"Radio Physics Course," Ghi 5 . 0 0 e 00 
"Electrical Essentials of Radio," Slurzberg 4.50 and Osterheld 

Intermediate and Advanced Theory and 
Engineering 

"Radio Engineering," Terman $6.00 
"Fund. f Engng. Electronics," Dow 5.50 
"Prin. of Radio Common., Moreeroft 

8654 .... "Engineering Electronics," Fink 6.50 "Applied Electronics." M.I.T. Staff 6.50 "Communication Engineering," Everett.. 
"Electronics, ' Millman and Seely 6 

5.50* 50 
"Electronics for Engineers, Markus 6.00 "Fund. of Electric Waves," Skilling 6.50 "High- Frequency A.C." Mcllwain 5.50 "Radio Receiver Design, Sturley 5.00 "Technique of Radio Design," Zepter 4.505 "Prin. of Radio Engineering, 

"GGia g w4.505 "Communication Networks, . . . 

Vol. 2 Fender 6.00 "Electrical Engineer's Handbook," 1.000 "Rad 
Electron 

Designer's s H Indust ial . 

Etronron Tubes and IndusHenl Electronics 
"Electron Tubes in Industry," Henny 55.50 
"Electronics 

e En Indus Contrhut Cockrell. . 5.00 
"Theory 

n i Industry." El Tubes".... - - - 5.50 "Princi and A EFL. Electron Reich ". 4.00 
"Insirdepthe VaculumtT be," Rider 

Reieh 4.50 
"Fund. of Vacuum Tubes," Eastman 5.00 
"Prin. of Electronics," Kloeffler 2.75 
"Physics of Electron Tubes," Koller 3.250 
"High Freq. Thermionie Tubes," Harvey 3.50 
"Theory of Thermionie Vacuum Tubes " 6.50 
"Experimental Electronics," Muller 4.65 
"Electromagnetic Waves," Schelkunoff 7.50 
''Electromagnetic Theory." Stratton 6.50 
"Electric Circuits," M.I.T. Staff 7.50 
"Photocells and Their Applications" 3.50 
"Graph. Constr. for Vacuum Tube Cir. " 3.00° 
"Elect. Optes and the Electr. Micro." 10.00 
"Gaseous Conduction and Electronics" 5.000 
"Electronic Control." Chute 4.50 

Radio Mathematics 
"Math. for Elec. A Radiomen." Conk, %4.50 
"April. Math. for Radio Engrs.," Smith 3.50 
"Mathematics of Radio Commun.," Wang 3.30+ 

Ultra -High Frequencies 
"U.H.F. Radio Simplified." Kiver 

' 
$3.25 

"Introduction to Microwaves, Ramo 2.110 
"Microwave Transmission." Slater 4.00 
"Communication Circuits," Ware 3.755 
"Hyper and U.N.F. Engr.," Sarbacher 6.00 "Fields and Waves," Ramo .. 
"Transm. Lines, Antennas, and W, Guides ". 3.500 
"Electromagnetic Engr.." King 6.000 
"Phenomena in X.F. Systems," Hund 6.500 

Commercial Operating Practice 
"Practical Radio Communicat, oon, Nilson 56.500 
"Radio Direction Finders," 3.500 "Prin. Aero. Radio Engr." Sandretto 
"Aircraft Radio and Elec. Equip." 4.50 
"Aeronautic Radio," Eddy 4.50 
"Radio Navigation for Pilots" 2.750 
"The Radio Mancai." Sterling 6.50 
"Radio Code Manual," Nilson 2.75 

Radio Serv)cinp 
"Modern Radio Servicing, Ghirardi... $5.000 
"Prin, and Prae. of Radio Servicing, Hicks 4.00 
"Radio Service Trade Kinks." Simon 3.50 
"Radio Troubleshooter's Handbook" 5.00 
"Cathode Ray Patterns," Bly 1.75 

Books by John F. Rider 
"Auto. Record Changers and Recorders " 59.00 
"Valu um Tube Voltmeters" 2.500 
"Servicing by Signal Tracing" 4.00 
"Frequen -y Modulation" 2.000 
"The Meter at Work" 2.00 
"The Oscillator at Work" 2.50 
"The Cathode Ray Tube at Work" 4.00 
"Servicing Superheterodyne'" 2.005 
"Automatic Freo. Control Systems" 1.750 
"Servicing Receivers by Resis. Meas." 2.00 
"D.C. Voltage Dist. in Radio Receivers' ". . 1.25 
"Alternating Currents in Radio Receivers " 1.25 
"Resonance and Alignment" 1.25 
"Automatic Volume Control" 1.25 

F.M. and Television 
"Television Standards and Prao.," Fink 55.50 
"Frequency Modulation," Hund 4.505 
"Electron Optics in Television," Maloll 4.00 
"Television Simplified." Kiver 4.75 
"Ultra High Frequency Techniques " 5.00 
"Television." Zworykin and Morton ... 7.005 
"Principles of Television Engineering," Fink 5.50 

''Add 3e /q (minimum, 1Oc) for postage and packing; foreign. IO%. In Ill. and Calif. add sales tax. Prices are In U. S dollars and are subject to change without notice. 

HOW TO ORDER: 
TO AVOID ERRORS give book number. author's surname, and title. REMIT by draft, money order, or check; currency, etc., 

is at your risk; foreign remittances must be in U. S. dollars. FASTER SERVICE when full remittance accompanies order; 

C.O.D.s accepted but take longer to handle, and cost an extra fee. 

ELL As. La r T E n 

1302 KENWOOD ROAD SCCizLa fJGJCcca CALIFORNIA 

61 
Deeeueber, 1946 

www.americanradiohistory.com

www.americanradiohistory.com


Prepare NOW for a 
Better Job in 
RADIO ENGINEERING 

po 
St" 

ypM\GS 10, Uí 
s °u ° t. 

Don't Delay - 
Write Today! 

ADD TECHNICAL TRAINING TO 
YOUR PRACTICAL EXPERIENCE 
Cleveland Institute Courses Offer Complete TECHNICAL TRAIN- 
ING Ranging From Low -Level to College -Level. 

A. 
Master Course in Radio Communication. 
Covers fundamentals of Radio and includes complete preparation 
for FCC Commercial License Examinations. 

B. 
Advanced Course in Radio Communication 
Engineering. 
A college -level Radio Engineering Course. 

C. Specialized Television Engineering. 
Including post -war Television Techniques. 

All Courses Include 
The Remarkable Workbooks of Instructional Aids, prepared by the in- 
structing 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." 
You may enroll for individual sections for highly specialized training. Study any one or more of 
the following sections if you do not require a complete course - 
1. Mathematics of Radio 5. Advanced Radio Telephony for the Broadcast 2. Fundamentals of DC and AC Theory. Operator. 
3. Essentials of Radio Communication. 6. Audio and Radio Components and Systems (Design 4. Communication networks. of Receiver and Transmitter Equipment). 

Write for descriptive folder. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Contractors to the Canadian Broadcasting Corporation 

Successors to 
NILSON RADIO SCHOOL SMITH PRACTICAL RADIO INSTITUTE Founded 1939 Founded 1934 

RN -12 TERMINAL TOWER, CLEVELAND 13, OHIO 
Approved for Veteran Training Under "G -I Bill of Rights" 

-(MAIL THIS COUPON)- 
Cleveland Institute of Radio Electronics, RN -12 
Gentlemen: Please send information about your home 
NAME 

ADDRESS 

CITY 

ZONE STATE 

Terminal Tower, Cleveland 13, Ohio. 
study courses in Radio Electronics. 

I desire training in 
I have had experience in broadcasting 
servicing operating mfg. CAA 
Army -Navy amateur other 
I am a High School Grad. College 
Degree Check here for Veteran 
Enrollment Information. 

O 

TEST EQUIPMENT 

In Stock -NOW! 
Weston Hickok Sylvania RCA 
Triplett Simpson Precision Jackson 
Dumont Dayco Radio City Products 
SpecoKnightFerret McMurdo Silver 

Tube Testers Signal Generators 
Chanalysts Signal Tracers 

Condenser Testers 
Vacuum Tube Instruments 
Volt-Oh m- Milliam meters 

ALSO 
FINEST STOCK OF 

CONDENSERS 
VOLUME CONTROLS 

TRANSFORMERS 
RESISTORS 

TUBES 
and all Dealer Equipmentand Supplies 

Write us for our Periodical Bulletins 
on REAL Dealer Values 

Immediate attention to all Mail & Phone Orders 
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RADIO TELEVISION SUPPLY CO. 
Oept. t t 

1509 S. FIGUEROA ST.. LOS ANGELES IS. CALIF. Phone: Richmond 9131 Cable Address: RATELCO 

Fortunately, this condition was fore- seen far enough in advance to permit us to establish a suitable Radio Trade Test and to standardize the scores before the real influx of discharged men came in for counseling. It has been possible to help a great many men get good jobs on the strength of their grade in the trade test, and, what is probably even more important, a great many men have been prevented from getting into this very highly competitive trade before they had the training and experience required to stay in it and succeed. 
Very few men who have been tested have disagreed with the soundness of the conclusions reached. Each man's score is posted on a graph, showing the relative technical ability of the total of the men with whom he is to compete, and gives him an exact idea as to his present qualifications. The scope of this test is so broad that it is easy to point out to each individual just where his strength and weaknesses are, and how hest to prepare himself for a really successful career in radio. 
The radio dealers and employers have been quick to take advantage of this as a means of checking the qualifications of their prospective tech- nicians. Most shop owners and man- agers are willing to pay good wages to men they know are really qualified but they have no other means at their disposal for quickly determining a man's real value technically except the costly method of trial and error. 
The San Diego shops are making a practice of asking for a Trade Test Grade Card, when a new man applies for work. In following this procedure, 

advantages are had by both parties; 
first, the applicant is able to show without any doubt, that he is qualified to handle radio repair and service 
work; and second, the employer can 
pass on the individual's personal quali- fications without the confusion and worry caused by so many "experts" 
representing themselves above their real ability. 

Inasmuch as all testing is done at the San Diego Vocational School, 
which is part of the regular city school 
system, and not connected with any dealers, manufacturer or labor organ- 
ization, all parties to the testing 
procedure feel assured there is no partiality or politics involved and that all information is strictly confidential. 

Scores in the Trade Test are made meaningful by keeping a graph up -to- date showing the relative percentage 
achieved by each applicant. A sheet is marked off in percentages from 100 to 0, and as each test is graded, the result is checked on the graph. It is thus pos- 
sible for any man to quickly check his 
ability and experience relative to all 
others in the community. 

This testing procedure has had a 
very good and wholesome effect on the 
technicians themselves. Probably one 
of the main reasons for the success so 
far achieved is that the material for the 
test came from the work shops them- 
selves and that there is no compulsion 
or coercion involved. The men are using 
this method of improving their own 
trade. 

The success of the program is insured 
by the cooperation of both the service 
dealers and radio technicians working 
together through the Vocational School 
for their mutual benefit. 
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HERE'S HELP 
in making 

FM and TELEVISION 

measurements 

THE T 

VOLTOHMYST 

a new member o 

the famous RCA line 

Flat up to 250 megacycles! 

A newly developed diode probe, with which it is pos- 
sible to read peak -to -peak voltages up to 250 mega- 
cycles. makes the Advanced VoltOhmyst ideal for 
television. FM, and routine, high- frequency measure- 
ments. The diode response is also flat down to 30 

cycles. 

The WV -75A is calibrated in rms voltages up to 
100 volts in 4 ranges. An adaptor is supplied for low - 
frequency measurements up to 1000 volts. 

The WV -75A also measures d -c voltages up to 1000 
volts in six ranges and resistances to 1000 megohms 
in six ranges. 

A Quick Way to Get Details 

Radio Corporation of America 

Test and Measuring Equipment Section 

Dept.70 -L, Camden, New Jersey 

Please send me the bulletin on the 

-RCA Type WV -75A VoltOhmyst for high-fre- 

quency measurements. 
-RCA Type 195A for law-frequency testing. 

UM" 

Name 

Company 

Street Address 

SÉIËGTIKi`....._ .. 

vp¡,TS vor_. 

City Zone State I oowenumme woo - Not - wiw --J 

December. 1916 

TEST AND MEASURING EQUIPMENT 

RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J. 

In Canada: RCA VICTOR Company Limited, Montreal 
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Can't Be 
BEAT 

At TWICE 
The Price 

L M. C. " VOLOMETER "* 
(* Trade Name) 

PRESENTING: A 
new line of volt. 
ohm -milli a mm et era 
of the highest quality, 
and at a price that 
is destined to make 
radio history! The 
EMC line of VOLO- 

METERS are rug- 
ged, flexible instru- 
ments manufactured 
to the highest stand- 
ards of quality and 
precision, and yet 
they sell for a price 
that can't even be 
approached by com- 

petitors unless quality is sacrificed or 
features are eliminated. Want proof? 

SPECIAL FEA- 
TURES: Unusually 
wide resistance 
ranges. AC volts 
from 25 cycles to 
one megacycle with 
no temperature er- 
ror. Battery and rec- 
tifier replaceable 

SPECIFICATIONS: Model 100 (top 
left) 6 AC -DC voltage ranges, (1000 
ohms per volt). 0 to 3- 12.60- 300 -1200- 
6000 volts. 4 DC current ranges, and 3 
resistance ranges, % ohm to 30 meg- 
ohms. Open face (shown) $21.95. 

;MODEL 101 -B (center) 44/2 inch meter. 
4 resistance ranges, 1 /20th ohm to 20 
megohms. 5 AC -DC voltage ranges and 
3 DC current ranges. Open face (shown) 
$20.95. Portable model $24.95. 
MODEL 101 -A (bottom left) Same as 
Model 101 -B in every respect, except 
that this model is equipped with a 3 
inch meter. Open face (shown)$17.50. 

See Your Jobber 

ELECTRONIC 
MEASUREMENTS CORP. 

114 Liberty St., New York 6, N. Y. 
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CIRCUIT PAGE 
(FOR PARTS LISTS SEE PAGE 70) 

RADIO NEWS, DECEMBER, 1946 

iR5 
CONVCRTEn 

1T4 

I. F..455 KC. 

WARD MODELS 64BR- 1205A, 1206A 

2i 
lu 
CE:U 

K1¡. 

D3 S 4 

NOTES 

LETTERS A NDF OVREM O r M SE 
KRpG5TAyarn A SÓ ü v 5 
K 

FET 
TERu i`a ATD 

A 

S,cE 
AüsiiN OPEN. qN WARRED wiTn 

BOE METER . 

RESiTOR uO COiL VALVES SNOW.. 

uVNLCS3Ói X Ní dCfED.D 

RADIO NEWS, DECEMBER, 1946 GENERAL ELECTRIC MODELS YRB60 -1, YRB60 -2 

Ei g 

II 

o 

RADIO NEWS, DECEMBER, 1946 ., AIMS". 

TELETONE SERIES D 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


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, DECEMBER, 1946 
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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 
radio service. Turn vour special service training 
into a profitable business of your own. No fuss. 
No worry . Here s everything you need -8350 
up. Details upon request! Write, wire or phone 

$350 uP 

TRIPLETT 666 
V OM 

KET" $15.25 
A.C. -D.C. Volts 
Q10 -50- 250 -1000 
0-10- 100 -500 D.C.Mills 
0 -300- 250000 Ohms 
Size 3:6:2 

TRIPLETT 666H 
$20.00 

Same as above plus 
5000 V. ranges 

Triplett 630SC Output Meter $1 6.50 Regular $24.30 Special .. 
0- 1.5- 6- 15- GO-150 Volts. 4000 OHM Impedance. 
3' Meter 100 Microamp movement 

Triplett 6066 .. Regular $16.67 $1 1.95 Voltage S. Polarity Tester, Special 

Ideal for plant maintenance work! Checks 115 -220440 
line at a glance! Indicates AC or DC visuallyl Indi- 
cates DC Polarity visually! 

HALLICRAFTERS 5-38 

$39.50 
S.40 (replaces 

S2OR) 

$79.30 

HAMMARLUND- HQ129X $168 
Speaker for HI2129X $10.50 

THE DEFIANT! $83.95 Complete 
25 Watt Sound System, wired, ready to use! 

A reliable amplifier with 2 mike and 1 phono inputs, 
two 12' 20 oz. 13 watt PM speakers with 25' cables, 

two 12' walnut 7 ply wall baffles; one crystal micro- 
phone with table stand and 15' shielded cable. 

THE CHALLENGER! $69.93 Complete 
23 Watt Sound System 

Same as above except includes one speaker and bate. 

PHILCO BEAM OF LIGHT 
Selenium Cell only, no bolder 1 80 

120% 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 1,k 

KHVIV SUPPLY & 

ENGINEERING CO., Inc. 
129 SEIDEN AVE. DETROIT 1. MICH. 
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M ETROPOLITAN-N 
Guarantees Delivery From Stock! 

B -45 SIGNAL GENERATOR 

for 
Servicing 

AM 

FM 
Television 

Receivers 

NEW UTILIPHONE 
Production of a new deluxe model 

Utiliphone for office use has been an- 
nounced by Electronic Laboratories. 
Inc. of Indianapolis. 

This unit, which provides a two -way 
intercommunication system for busi- 

Self -modulated Signal Generator, providing 
a highly stable signal. Generates R.F. fre- 
quencies from 150 Kilocycles to 50 Megacycles 
(150 Kc. to 12.5 Mc. on Fundamentals and 
from 11 Mc. to 60 Mc. on Harmonicas). R.F. 
is obtainable separately or modulated by the 
Audio Frequency. 

Television and F.M. as well as A.M. receiv- 
ers can now be speedily aligned. Modulation 
in the B -45 is accomplished by Grid -blocking 
action which has proven to be equally effec- 
tive for alignment of amplitude and frequency 
modulation as well as for television receivers. 

The R.F. Signal Frequency is kept complete- 
ly constant at all output levels.. This is accom- 
plished by use of a special grid loaded circuit 
which provides a constant load on the oscil- 
latory circuit. A grounded plate oscillator is 
used for additional frequency stability. The 
Model B -46 is truly portable -no external 
source of current required. Operates on self - 
contained batteries. 

Direct reading -all calibrations are etched 
on the front panel. Complete with shielded 

/ test lead, self- contained bat- 
teries and instructions. /75 
Net (` 

New Model 670 
SUPERIOR 

SUPER-METER 
A Combination Volt - 
Ohm milliammeter plus 
capacity reactance in- 
ductance a n d decibel 
measurements 
NET $28.40 

New Model 450 
SUPERIOR 

TUBE TESTER 
"Speedy Operation" as- 
sured by newly designed 
rotary selector switch which 
replaces the usual snap 
toggle or lever action 
swittrches. $39.50 

McMurdo Silver 905 "Sparx" Signal Tracer 539.90 
McMurdo Silver 904 Capacitance Resistance 

Bridge 549.90 
McMurdo Silver "Vomax" $59.85 
Supreme 543 Multi Tester $18.95 
Supreme 565 Vacuum- Tube -Voltmeter $63.50 
Supreme 576 Signal Generator $68.95 
Superior CA -11 Signal Tracer $18.75 
Superior 650 Signal Generator $48.75 
Superior 400 Electronic Multi -Meter $52.50 
Superior 600 Comb. Tube & Set Tester $62.50 
R.C.P. 664 Electronic Voltmeter $45.00 
R.C.P. 705 Signal Generator $49.50 
R.C.P. 802N Comb. Tube & Set Tester $59.50 
Monitor Crystalliner Signal Generator $57.50 
Waterman "Pocket Size" Oscilloscope $55.00 
Dumont Five- Inch Oscilloscope 599.50 

Write for FREE New 1947 Catalog! 

METROPOLITAN 
ELECTRONIC & INSTRUMENT CO. 
6 MURRAY ST. NEW YORK 7. N. Y. 
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ness firms, consists of two speaker 
units, both of which are controlled by 
a push- button so that either speaker 
may be turned on or off at will. This 
is accomplished by means of a three - 
way wire connection. 

Prices and further information on 
the deluxe model Utiliphone will be 
furnished by Electronic Laboratories, 
Inc., Indianapolis, Indiana. 

N.U. TABLE RECEIVER 
National Union Radio Corporation 

has announced the availability of the 
first of their new line of home receiv- 
ers which the company will market 
through their regular distributors. 

The "Presentation Model," G -619, 
the first of the receivers to be on the 
market, is a 6 tube, a.c. -d.c. radio 
housed in a mahogany toned, all wood 
cabinet. The receiver employs a tuned 
r.f. superheterodyne circuit with 

broadcast band tuning 
slide rule dial scale. 

This receiver is being manufactured 
by the National Union Radio Corpora- 
tion, of Newark, New Jersey. 

and full- vision 

RESISTOR CHESTS 
Olson Radio Warehouse of Akron, 

Ohio is currently offering a resistor 
assortment which is housed in a 
sturdy, walnut finished wood chest. 

The chest which measures 9 V4" x 
6 Va " x 3" has a removable tray. One 
hundred insulated resistors are 
housed in the 20 compartments in the 
chest. The resistance ranges covered 

in the assortment include sizes from 
5 ohms to 20 megohms, 1/2 w. to 2 w. 

Also included with the chest and 
resistors is a "Resist -O- Guide" for the 
easy identification of color coding on 
any resistor, although the resistors 
included in the chest are stamped with 
both resistance value and color code. 

Olson Radio Warehouse, 73 East 
Mill Street, Akron 8, Ohio, will gladly 
furnish prices and further information 
on this resistor chest. 

ELECTRONIC VOLT -OHMMETER 
The Specialty Division of General 

Electric Company's Electronics De- 
partment has recently announced a 
new electronic volt -ohmmeter, Type 
PM -17. 

The new instrument which was de- 
veloped and designed for general serv- 
ice and laboratory work. is capable of 
measuring audio and r.f. voltages at 
frequencies from 60 cycles to over 100 
megacycles. 

According to company engineers, 
the high imput impedance and simple 
controls permit measurements to be 

made without appreciably disturbing 
the existing circuit under test. 

The PM -17 weighs 15 pounds and 
operates from 105 to 120 volts, 60 
cycles. The ohmmeter circuit is in- 
cluded for convenience in measuring 
high and low values of resistance. 

Further information on the PM -17 
electronic volt -ohmmeter is available 
on request to the Specialty Division of 
General Electric Company's Electron- 
ics Department, Wolf Street Plant, 
Syracuse, New York. 

PLUG -IN TRANSFORMERS 
Newcomb Audio Products Company 

of Los Angeles has announced that all 
amplifiers built by the company are 
featuring a socket for each micro- 
phone channel into which may be 
plugged the newly -designed Newcomb 
plug -in transformers. These tran- 
formers are triple alloys, shielded to 
eliminate hum. 

The manufacturer claims that this 
type of transformer application, in 
the amplifier proper, provides several 
distinct advantages, including; instan- 
taneous conversion from high to low 
impedance without cutting, soldering 
or rewiring; the possibility of using 

RADIO NEWS 
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WAR 
EQUIPItt 

S sun RADIO The Home 

Of Nationally Known Radio Parts 

At A Fraction of Their 
Original Gouernment Cost! 

COMPLETE 4 TUBE INTERPHONE 
AMPLIFIER Come s in an alumi- 
num cabinet 9%x43/4 x51/2 inches with 
two 12J5GT tubes and two 12A6 also 
General Electric Dynamotor 28DC Volt 
input and 250 VDC output at 60 MA. 
Complete instructions and diagram for 
high fidelity phonograph or speech for 
110 Volt operation. This is the great- 

est offering made in War 
Surplus Electronics 5 
Yours for only V 95 

WE CAN FURNISH 
FROM STOCK 
SUBJECT 70 PRIOR SALE 

Waterman Pocket $55.00 Oscilloscope 
Approved Electronic ¡x0 $47. 
Signal Generator V0 V0 

Receiver BC 344, 150 to 1(C. Com- 
plete $85.60 L3 O Speaker 
BC683 -684 F. M. Transmitter and Re- 
ceiver, $69.95 27 to 38.9 MC 
BCI068A Radar, $39.95 174 to 212 MC 

SCR 195 Walkie Talkie, ready to 
operate. $ I 1 9.90 Set of 2 

200 Feet of No. 14 $2.50 Copper Weld Wire 
50 Feet of Heavy Twinx Lead, 72 
ohm, good up 
to 2 $2.50 

ATTENTION! 

Amateurs. Service Men and Experi- 
menters in the Washington D.C. area! 
It will pay you to visit our new enlarged 
parts section where you'll find hundreds of 
bargains in radio surplus which we cannot 
advertise because the quantities are too 
small. Stop by I . . it will be worth your 
while!! ! 

J -B -T 

VIBRATING 
REED 

FREQUENCY 
METER 

Range 56 to 64 C.P.S. with eleven reeds. 
Regular net price. $24.75. 9 . $95 Your cost only 7 7 

NEW 1946 MODEL 25 WATT AUDIO 
AMPLIFIER Three input channels 
employing a new circuit and the latest 
type tubes. Designed to give you the 
best. Output universal will match 
either Voice, coil or 500 ohm line, 
110 Volt AC operation. Complete as 
pictured with 3-7C7, 1 -7N7, 2 -6L6, 
1 -5U4G tubes, tone control. 

$57 a9 List price $95.65, your cost 

NAVY 
ANAMOMETER 

Beautiful precision de- 
signed instrument that 
will enable you to de- 
termine the Wind Veloc- 
ity in miles per hour. 
Complete instructions. 6 
Volt battery operated. 
Brand new. 
Less Bat- $14 95 
Battery 60 

TUNING UNIT T h 1 s "RF" tuning 
unit designed and manufactured for the 
United States Army to their rigid speci- 
fications is offered at a fraction of their 
original cost. . . . Guaranteed in excel- 

lent condition . . . $3.89 less tubes 

No. TU5B, 1500 to 3000 KC 
No. TU6B, 3000 to 4500 KC 
No. TU7B, 4500 to 6200 KC 
No. TU8B, 6200 to 7700 KC 
No. TU1OB, 10,000 to 12,500 KC 

Please specify model 

NEW COLLINS AIRCRAFT TRANSMITTER 

The Popular Transmitter of Today 
Channels .2 to 18.1 MC up to 90 Watts output. 
Furnished with two antenna loading units, one 
control box, one antenna shunt, and dynamotor 
with tubes. Write today for our special price 
and conversion data. 

NAVY V.H.F. 
RADIO 

TRANSMITTER 

Less Batteries 

"T. $14.95 
vKé 

Battery operated 167e V.B. and 1 

V.A.). Frequency 80 to 105 M C 

Complete with 2 -1G4 tubes and 
full instruction manual 

BRAND NEW. 
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HARRISON HAS IT!- 
RECHARGABLE 
POWER 
PACK 

COMPACT! - only 1. "x3sa "v4" 
high (614" high with battery). 

LIGHTWEIGHT -31b.. 10 oz. 
Complete! 

POWERFUL 1- Delivers: 

133 volts at 20 ma in continu- 
ous Military service or 30 ma, 
or more. in intermittent ama- 
teur service. 

67% volts at 5 to 8 ma. 

1.5 Marnent or 6.3 heater, bias, 
and microphone voltages. 

For little more than the cost of 
ene set of regular dry batteries, 
you can obtain a new. modern, re- 
chargeable power pack that will save 
you space, weight, and money! 
Ruggedly made for Navy radio 
equipment, this pack gives excel- 
lent service under the roughest 
field conditions. 

The vibrator pack has such desir- 
able design features as neon voltage 
regulator, complete filtering, re- 
mote load start relay. 

Brand -new, Navy -Ln- $550 cpected in original J 
carton with fully 
charged battery, dia- 
gram and instructions. Complete - 
ready to go. 

Portable Receivers 
Transmitters 
Walkie Talkies 
Remote Controls 
Test Equipment 

Smooth. dependable power comes 
from a 0 -volt storage battery which 
clips into bottom of pack and which 
can be recharged over and over 
again for only a penny or two. Un- 
breakable plastic NON -SPILL 
(even if turned upside -down) 
CASE. Can give over 6 solid hours 
of continuous operation at full 
rated load before requiring simple 
recharge by any half amp. trickle 
charger or our special inexpensive 
charger. 

BATTERY CHARGER 
Noiseless, Selenium rertifier 
type, to trickle charge these or 
any other small batteries. 110 
Volt AL'. $2.97 

COAXIAL CABLE 
RG -8/1". 52 Ohm Impedance. Eli for feeding beams. 
etc. Handles a KW with high efficiency. New, per- 
fect cables. 
110 -foot length with two 65 -foot length with one 
PL -259 coaxial plugs. plug. List $3.45 Total list price $4-98 $22.59. MSS 
$39.28! UM 
Cut to size in one piece within -0% to r20^ó 

of length ordered. Full measure! 
Type . Impedance O.D. 1.100 100' and up 
RG -8 /U 52 Ohms .405" 9e 6e 
RG11 /U 75 Ohms .405" IOc 7e 
RG13 /U 74 Ohms .420" 143 IOe 

RO -58 /U. 55 ohms. An efficient, light -weight trans- 
mission line (.195 "OD) for F50, television. and 
Amateur antennae. Also use as high quality, inex- 
pensive crystal Special pickup 

feet for $3.95 
$18.50 

CRYSTAL CALIBRATOR AND MONITOR 
A very handy piece of new Navy equipment! Uae it 
for tuning ECO or receiver to spot frequencies. 
monitoring, alignment. checking crystals. etc. 
3A4 tube EC Pierce oscillator covers all crystal 
frequencies. Sockets for 10 crystals, with ceramic 
selector switch. Phone Jack. Aluminum cabinet i%" 
s 41/2" s 6" also holds No. 2 cell and a 5540 battery. 
Complete, with instructions. diagrams, and kit of 
spare tube and parts, less on,a baueriea $495 
and crystals 

(With batteries $5.95) 

* ALL STANDARD LINES 
We ore Factory Authorised Distributors 
for the top quality manufacturers and we now have 
in stock lots more new, latest improved production 
Ham gear! Visit our stores today. for everything you 
need. We promise you fresh clean material -quicker -at the lowest current prices -and above all, our 
sincere desire to be of friendly. helpful service. 
As one of the world's largest distributors of Com- 
munications Equipment, we are delivering plenty of 

RECEIVERS AND TRANSMITTERS 
right now! ALL MAKES- practically all models. 

if you want your new set, test equipment, amplie 
tiers. parts, etc., in the quickest possible time send 
your order to HARRISON! 

R C A 1 KW Modulation Transformers 
500 Watt Audio. /:/ impudence Ratio 40 Lbs. 524.75 

MAIL ORDERS? Certainly! Just list 
everything you want (items in this ad, or 
any ad, magazine, or catalog) and include 
remittance. 

Vy 73 de 
Bil Harrison, W2AVA 

C ARRISON RADIO CORPORATION 
t. 

lo WEST BROADWAY NEW YORK CITY 7 
PHONE -BArcley 7 -9851 EXPORT DEPT. -CABLE -' HARRISORAD ' 

JAMAICA BRANCH -172 -31 Hillside Ave. -REpublic 9-4102] 

INTENSIVE COURSES- Thorough, technical 
education for progressive men and women. 

1. RADIO TECHNICIAN -The MRI General 
Course. Includes F.M. & Television. Prepares 
For FCC Broadcast Licenses. 
2.. RADIO 8 TELEVISION SERVICING -Pre- 
pores for employment as Repairman on Stand- 
ard Broadcast, F.M. & Television Receivers. 
3. RADIO COMMUNICATIONS -Prepares for 
FCC Operators' license. Lends to position os 
Merchant Marine or Flight Radio Offcer;Com- 
mercial Operator. 
4. FUNDAMENTAL RADIO MATHEMATICS - 
The MRI Preparatory Course. Required pre - 
training for students lacking o basic mathe- 
matical background. 

MELVILLE RADIO INSTITUTE 
45 W. 45th St., N. Y. 19, BR 9 -5080 

I "The Radio School Ala..ayed ßy Radio Ma.." L 

r 1 
Licensed by the State of New York 

MELVILLE RADIO INSTITUTE 
45 West 45th St., New York 19, N. Y. 
GENTLEMEN: 

Send me FREE information 
your school. 

about 
RN 

Name 

Address 

long lines and the most rugged types 
of cable; better frequency response 
regardless of cable length; flexibility 
of amplifier location without regard 
to the placing of the microphone, and 
universal availability. 

Complete details of these plug -in 
transformers will be furnished by 
Newcomb Audio Products Company, 
2815 S. Hill Street, Los Angeles 7. 
California. 

SERVICING TESTER 
The Sterling Manufacturing Com- 

pany has recently introduced a new 
portable, graphic type of instrument 
for servicing radios and other elec- 
tronic equipment. 

This tester, according to the manu 
facturer, simplifies the selection of 
the desired function and range. The 
graphic tester is read like a graph. 
The desired function and range are 
selected by means of two switches of 
the graphic selector system. The left, 
or function switch is set for the type 
of measurement desired. The lower, 
or range switch, is set for the range 
of the type of measurement indicated 
by the function switch. The adjust- 

ment knob at the right of the instru- 
ment is used to set the meter pointer 
to zero ohms for the three ohmmeter 
ranges. 

Further details of the new elec- 
tronic tester will be supplied by The 
Sterling Manufacturing Company, 
Cleveland, Ohio. 

MERCU -TROL 
Mack Electric Devices Company of 

Elkins Park, Pennsylvania have just 
announced a new control device, the 
Mercu -Trol. 

Capable of handling up to 2 h.p., 
this relay, which is available in either 
normally open or normally closed 

(Continued on page 78) 
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NC -s40p 
Beauty goes deep in the NC- 2 -40D. Deep inside the 

chassis parts of watchlike precision are assembled 

with painstaking care. Carefully designed mechanisms 

enable the controls to respond to your slightest 

touch. Thorough shielding helps circuits to develop 

the fine performance, stable operation and uniform 

response that you expect of a National receiver. We 

invite you to study the photographs above. They 

are pictures of quality. 

NATIONAL COMPANY, INC., MALDEN, MASS. 

Deep mher, 1 !I1fi 
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AMATEURS! LOOK! 
Leo WOGFQ Now Offers 

IMMEDIATE 
DELIVERY! 
On His New, Exclusive, Low Priced 

WRL GLOBE TROTTER 

TR41S hhTTER KIT 

Jay Lelbach, W8VJW 
Sandusky, Ohio 
Says: 'May I congratulate you on turning 
out such a hot little rig as the Globe Trot- 
ter. It's amazing the way this flea power 
transmitter bucks the heaviest QRM." 
Many other actual field reports of amateurs 
using the Globe Trotter testify to its excel- 
lent performance. It's the hottest ham 
equipment 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 Mega- 
cycles. Incorporates the Tritet Oscillator 
using a 40 meter Xtal; Heising choke mod- 
ulation; three bands, all pretuned; 10, 20, 
and 80 meters; two power supplies, one for 
807 final and modulator tubes, one for 
speech amplifier and oscillator stage. 
40 WATT INPUT $69,95 Cat. No. 70 -300 
Complete including all parts, chassis panel 
streamlined cabinet, less tubes, coils, and 
meter. 

No. 70 -312 same as above, wired 
by our engineers $79.50 

1 Set of Coils, Meter, Tubes $15.15 Extra 
For Fast Delivery order your receiver now 
from World Radio. Easy pay plan available. 
RME 45 (Immediate delivery... .$198.70 
RME 84 $98.70 
Hammarlund HQ129X $173.25 
Hammarlund SPC- 400 -SX $323.25 
Hallicrafters S -38 $39.50 
Hallicrafters SX -42 $250.00 

* NEW LOW PRICE * 
15 TUBE TRANSCEIVER 

Complete Transmitting and Receiving Set. 
3 SETS IN ONE-6 Tube Receivers for 80 
and 40 meter bands; 235 Meg. transmitter; 
Interphone system. Complete with dynamo- 

tor. 011 for portable work. Includes parts 
Kit worth about $400 itself. $69 00 Cat. No. 70 -298 
AC -DC Phono Amplifier. Complete with 
speaker, less tubes. 
Cat. No. 7 -271 $7.65 

New Type PHONO 
OSCILLATOR 
Wired less 
tubes Cat. $5.25 
No. 16.191 

No aerial required Utilizes high quality mop both 
as part of oscillator circuit, and radiating me- 
dium. Trimmer provided to adjust frequency to 
any Donlon of broadcast band between 1250 KC and 1700 KC Uses 35L6 and 3525 tubes 

FREE! Our Latest Flyer 
Packed with real buys in radio, electronic, 
and general merchandise. 
Giant Radio Map 
(Size 31 ft. x 41 ft.) 15a 
Handy Tube -Base Calculator 25c 
Tube and Circuit Book 10c 

" Prices quoted are domestic. Write for 
export prices. 

Formerly Wholesale Radio Laboratories 
Address Dept. RN -12 Council Bluffs, Iowa 
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Parts Lists 
(FOR CIRCUIT DIAGRAMS APPEARING ON PAGES 64 AND 65) 

GENERAL ELECTRIC 
MODELS YRB60 -1, YRB60 -2 

Part No. Code and Description 
URE -007 R2 -18 ohm, 1 w. res. 
URF -053 R.,-I500 ohm, 2 w. res. 
URD -029 Re -150 ohm, 1/2 w. res. 
URD -113 R5- 470,000 ohm, 1/2 w. res. 
URD -105 Rs- 220,000 ohm, 1/2 w. res. 
URD -145 Re -10 megohm, 1/2 w. res. 
SRC -004 Rr-J megohm vol. control & sw. 
URD -129 Rs -2.2 megohm, 1/2 W. res. 
URD -081 R9- 22,000 ohm, 1/2 w. res. 
URD -041 R11 -470 ohm, 1/2 w. res. 
UCC -045 C1, C12, Ci. -.05 µfd. cond. 
SCE -003 C2A, C2o -40/40 µfd., 150/150 v. 

elec. cond. 
UCC -041 Co --.02 ad. cond. 
UCU -1040 Cs, C -330 µµtd. mica cond. UCC -040 Ca, C1,. -.O1 ad. cond. 
UCC -039 Co, CI9 -.005 µjd. cond. 
UCU -1020 C.-47 µµtd. mica cond. 
SCT -003 C19Á, Cans- Tuning cond. 

WARD -MODELS 64BR- 1205A, 1206A 
Part No. Code and Description 
BEC- 9B1 -74 R1, R1a 10,000 ohm, 1/2 w. res. 
BEC- 9B1 -34 R2, Ra, R9 -3.3 megohm, 1/2 W. res. 
BEC- 9B1 -86 R3- 100,000 ohm, 1/ w. res. 
BEC -981 -76 R4- 15,000 ohm, 12 w. res. 
BEC- 9B1.85 110- 82,000 ohm, 1/2 w. res. 
BEA -10B -10368 R7, Sa-i megohm vol. control 

ñ+ sw. 
R9--IO megohm, 1/2 w. res. 
R10-820,000 ohm, 1/2 w. res. 
R15 -2.2 megohm, 1/2 w. res. 
R72, RI8-330 ohm, 1/2 W. res. 

BEC-9B1-37 
BEC-9B1-97 
BEC-9B1-33 
BEC- 9B1 -56 
BEC- 9B1 -77 RIS- 18,000 ohm, 1/2 w. res. 
BEC- 8F3 -11 CI -330 µµjd., 500 v. cond. 
BEB -8G -10426 C2-45 µµjd., ceramic cond. 
BEC -8D -10787 Ça -.001 µfd., 600 v. cond. BEA -8H -10320 C4, C.-84 -156 µµjd., dual ant. 

BI ose. trimmer 
BEC -8F3 -6 Co-47 µµjd., 500 v. cond. BEC -8D -10770 C -1 ad., 200 v. cond. 
BEC -8D -10775 Ce -.25 µfd., 200 y. cond. BEC -8D -10770 C9 -.05 ad., 200 v. cond. BEB -13B -10334 C10, T8- Output i.f. trans., with 

trimmers. Range of trimmers 

BEC -8D -10786 C743-9170103" I, -39.71 003 
µµµfdjd. 

., 600 v. tond. BEC -8D -10774 C19 -.02 µfd., 400 v. cond. BEC -8D -10785 C13-.006 µfd., 600 r. cond. BEA -8C -10258 C14., Cub -10 /l0 ad., 150/150 
V. elec. cond. 

BEC -8D -10784 C13 -.002 µfd., 600 v. cond. 

STEWART -WARNER -MODEL 9000 -B 
Code and Description 

6 -390 ohm, 1/4 w. res. 10- 22,000 ohm, 1/4 w. res. 15- 220,000 ohm, 1/4 w. res. 
19 -4700 ohm, 1/4 w. res. 
21 -3.3 megohm, 1/4 w. res. 
22 -47 ohm, 1/4 w. res. 
22)1, 22B- 500,000 ohm vol. 

control ô' sw. 

Part No. 
502140 
502130 
502133 
502291 
502269 
502264 
502145 

502131 
502136 
502128 
502135 
502133 
502134 
502138 
502469 
502574 
502172 

502123 

502162 
502159 
502155 
502158 
502262 
502470 
502453 
502160 

502153 
502156 
502151 
500256 

502152 
502157 

24- 47,000 ohm, 1/4 w. res. 
29 -10 megohm, 1/4 w. res. 
30 -2200 ohm, 1/4 w. res. 
31 -2.2 megohm, 1/4 w. res. 
35 -36- 220,000 ohm, 1/4 w. res. 37- 470,000 ohm, 1/4 w. res. 
38 -130 ohm, V.4 w. res. 
42 -1500 ohm, 1 w. res. 
48 -33 ohm, 1/2 w. res. 
3, 14 -25 -100 µµjd., trimmer 

cond. 
5.4, 5B, SC- Variable gang 

(with drum) 
9 -315 µµjd., 500 v. cond. 
11 -50 µµid., 500 v. mica cond. 
12 -.1 ad., 200 v. cond. 
13 -.2 µfd., 200 v. cond. 
18 -.25 ad., 200 v. cond. 
26 -.0008 µfd., 400 v. cond. 
27 -.002 µfd., 400 v. cond. 
28, 32 -110 µµjd., 500 r. mica 

cond. 
33 -.05 µfd., 200 v. cond. 
34 -.004 µfd., 400 v. cond. 
39 -.01 ad., 400 v. cond. 
404, 40B -40/20 ad., 150/ 

150 v. elec. cond. 
43 -.02 µfd., 400 v. cond. 
46 -.05 ad., 400 v. cond. 

AUTOMATIC -MODEL 640 
See circuit diagram for component values 

TELETONE-SERIES D 
See circuit diagram for component values 

RCA MODELS Q10, Q10A 
Part No. Code and Description 
30649 RI -2.2 megohm, 1/4 w. res. 
12928 R2-3.3 megohm, 1/4 w. res. 
30787 Ra- 47,000 ohm, 1/4 w. res. 
38406 R4, Se- --Vol. control 6, power sw. 30648 RS, Rs- 470,00 ohm, 1/4 w. res. 
30992 89-10 megohm, 1/4 w. res. 
30880 R -150 ohm, 1/2 w. res. 
30152 R0 -1000 ohm, 1 w. res. 
71290 R10 -33 ohm, 1 w, res. 
3252 R11- 100,000 ohm, 1/4 w. res. 70627 C9, C10, C15 -.005 ad., 600 v. cond. 39636 CIA, C17 -220 µµjd. mica cond. 70366 C2, Ca, Ca, Co -Var. tuning cond. 39622 C4 -56 µµtd. mica cond. 
39643 CAA -430 µµjd. mica cond. 70367 C -2 -10 µµ /d. mica trimmer 70361 Ce, C9, L8, L9 -First i.j. trans. 70612 C1o, C29- -.025 Aid., 400 v. cond. 70615 Cu, Ce3-.05 µfd., 400 r. cond. 70362 C49, Cis, C14, CM, LIO, Lit- Second i.j. trans. 
70371 C19, Cz1, C,50/30/20 µfd., 150/150/20 v. elec. cond. 70617 C24 -.1 ad., 400 v. cond. 70360 L1, L,, La, L4, LS- Antenna coil 70359 
70358 L0, L 

-Osc. coil 

70370 S? Range sw. 
I Output trans. 

"Every time I do this 'Man on the Street' program 
I feel the station is trying to get rid of me." 

RADIO NEWS 
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...it's a 
Jensen 

SPEAKER! 

...WITH 
HIGH- FREQUENCY 
RANGE CONTROL 

Jensen High-Fre- 
quency Control 
gives you the 
kind of repro- 
duction you 
want when you want it ... all the way 
from two -way system high fidelity to 
conventional single speaker perform- 
ance. Now you can adjust for best re- 
sults on every program, every record, 
every type of service. 

RA -151 REPRODUCER 

RD -151 REPRODUCER 

Now you can hear ALL program material at its 

best with the new JENSEN Coaxial Reproducers 
* Two articulated, coaxially mounted speakers 

* JENSEN Bass Reflex+ Cabinets for full low register 

* High -Frequency Range Control for all- purpose flexibility 

* Beautifully styled walnut and utility cabinets 

* Built -in Frequency- dividing Network 
Trode Mark Registered 

Never before have you been able to buy such performance ... such 

versatility ... at so low a cost. JENSEN now brings you the ultimate 

in reproducers with top performance so fine, so nearly ideal acousti- 

cally that obsolescence is eliminated for years to come. Yet you can 

instantly adjust response for most pleasing results with every type 

of program material in use today. Ideal for professional and home 

use for FM -AM reception and monitoring, transcriptions, commercial 

phono records ... for practically every moderate -level high -quality 

application. 

JENSEN MANUFACTURING CO., 6617 S. Laramie Ave., Chicago, U.S.A. 

In Canada: J. R. Longstaffe, Ltd., 11 King St., Toronto 

jemen- 
®®= 
=CIE ensen 

SPEAKERS WITH 
it ,4 NIA ge4ine2a and a%tizsefrclu2e4 

oeWne acauatic egurJrnneni 

USES "2 -WAY" PRINCIPLE 

NIGH OIOUINa 
UNII 

Separate coaxially- mounted speakers 
for low and high frequencies, with in- 
tegral two -channel network. (Range 
control not shown.) 

December, 19 16 

INPUT - 

TWO -WAY 

SYSTEM 

loww 

PASS 

,tito' LOW nIWIMCr ` f 
IWI - rowwnal 

JENSEN 
BASS REFLEX 

Acoustically- correct 
Bass Reflex Cabinet 
gives smoothly ex- 
tended low register. 
Better than an "infinite" 
baffle . efficiently 
uses back radiation too. 
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REPAIR ANY KIND 
Ifr RADIA 

SEE 
OF 

SPECIAL`r 
CHRISTMAS f EQUIPMENT! 

OFFER 
IN COUPON! 

THE BOOK THAT HELPS YOU 

FIX TWO RADIOS in the time 
normally required for one! 

You don't have to be an expert! You don't always have to use a 
lot of costly test equipment to repair 4 out of 5 troubles in radio sets! 
You only need the few ordinary tools of the trade -AND a copy of 
Ghirardi's 744 -page RADIO TROUBLESHOOTER'S RAND -BOOM! 

Every receiver model has its "weak" spots that usually give trouble 
first. Through many years of painstaking work, Ghirardi has com- 

piled the "Case Histories" of these common troubles into this one big 
volume. When you want to repair a set, simply look up its make and model 
number in the HANDBOOK! Four times out of five. it explains exactly 

WHAT the trouble is likely to be -then tells you exactly HOW to fix it. No 
needless tedious testing! No lost time or motion! You fix two sets in the time 
normally required for one and make a lot more money accordingly. It's a 
service short cut that really works. It's one that honestly pays for itself in time 
saved the first time you use it whether you aro in the business or only tinker 
with radios once in a while. Smart servicemen use it on every Job. 

TELLS YOU EXACTLY WHAT TO DO! 
Just about every home radin. auto radio and record changer In common use is 

covered in detail -over 4800 models by 202 different manufacturers! Everything is 
carefully indexed so you can find Just what you are looking for. It isn't a "study" 
hear. You just look up the radio you want to repair -then follow the complete, 
easy instructions that are given. It's as EASY as that. 

All this, however. is Just the beginning of THE HAND- 
BOOK'S usefulness. Other features include the most modern, 
most complete, and genuinely helpful Tube Chart you've ever 
seen. including complete substitution data. In addition, there 
are dozens of pages devoted to I -F alignment peaks for over 
20.000 superhets; I -F transformer troubles; and hundreds 
of tables. graphs, charts. and compilations designed to give 
every type of servicing help WHEN YOU NEED IT. 

This big 749 -page book is yours-COMPLETE for only $5 
($5.00 foreign) -and It comes to you on a 5 -DAY HONEY- 
BACK Gt':\ItANTEE R. \FIS. You can't lose! 

A. A. OHIR- 
ARDI. Radio's 

-. foremost servie- 
^; ingauthority and 

'' most widely read 
magazine and 
book author. 

BE A PROFESSIONAL 
RADIO- ELECTRONIC SERVICE EXPERT 

Ghirardi's famous 1300 -page MODERN RADIO SERVICING is a complete. 
I vol. course in professional sere lee methods of the type that open doors to big 
money opportunities that only scientifically- trained men can grasp -including 
profitable industrial electronic work. It shows you how to eliminate guesswork 
by analyzing circuits scientifically by professional methods. It explains how all 
types of radio test instruments work and how, when, why and where to use 
Them; how to troubleshoot components; how to make repairs and replacements; 
eren how to start and operate a successful radia servicing business of your own! 

In short, it shows how to handle every phase of radio service work in approved 
modern ways as compared to screw driver and piler technique. Invaluable as a 
"refresher course" for men already in the business. Worth its weight in gold 
to service beginners. Everything its written and explained clearly so it can 
easily be understood at home without an instructor. 700 illustrations and 720 
specially prepared self -test review questions further simplify instruction. Only $i-on our 5 -DAY MONEY BACK GUARANTEE. 

Let Ohlrardi's RADIO TROUBLESHOOTER'S HANDBOOK save you time 
and money on the common, every -day jobs. Let his MODERN RADIO SERVIC- 
ING train you for the big opportunities In professional service work of all kinds! 
Buy BOTH on our special Money -Saving Combination Offer explained in coupon. 

o 
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MURRAY HILL BOOKS, Inc. 
Dept. RN -126, 232 Madison Ave., New York 16, N. Y. 

Enclosed find $ for books checked (send postpaid); or 
send C.O.D. (in 'U.S.A. only) for this amount plus postage. If I 

am not fully satisfied, I may return the books within 5 days and 
receive my money back. 

Ghirardi's RADIO TROUBLE- (] Ghirardi's MODERN 
SHOOTER'S HANDBOOK, $5 RADIO SERVICING, $5 

($5.50 foreign) ($5.50 foreign) 

MONEY- SAVING COMBINATION CHRISTMAS OFFER - 
Both of the above big books for only $9.50 for the two. ($10.50 foreign) 

Name 

Address 

City dc Dlst. No. _.. -.. State. 

CHRISTMAS 

GIFT TIP 
de luxe! 

Give Ghirardi's Radio -Electronic 
books to friends this Christmas -ask 
friends and relatives to give them to 
you! Why not suggest using the at- 
tached coupon today. They'll appreciate 
the hint -and you'll appreciate the 
hooks every day of your life! 

The books that tell you WHAT to do HOW to do it 

The Rubber Industry 
(Continued from page 45) 

of rubber, sulfur, pigments, etc. vary 
from a 2 to 3 constant and power fac- 
tors from .5 to .9 These dielectric 
constants and power factors are well 
within the allowable range and as a 
result may be profitably heat treated 
commercially. 

In this connection it is interesting to 
note that the load on the electronic 
generator changes with the state of 
vulcanization or cure. In other words, 
the extent to which the sulfur and 
the rubber molecules have joined or 
combined toward their final condition 
constitutes a changed condition re- 
flected in their characteristic as a 
dielectric. The resulting change in 
dielectric constant and power factor 
show up as a changing load on the 
electronic generator. 

In most of the rubber curing appli- 
cations both electronic heating and the 
steam methods are combined. The mold 
is preheated electronically and then 
the job is finished by steam which is 
capable of maintaining the heat level 
obtained by the electronic process. 
This brings the two methods into full 
contrast, first the comparatively fast 
but expensive electronic power is used 
to raise the temperature of the object 
to full heat throughout and then the 
cheaper steam power is used to main- 
tain the internal heat instead of try- 
ing to raise the temperature from the 
outside as formerly. Since rubber is 
a fairly good insulator, this method 
of heating from the outside in took a 
long time in addition to the inherent 
danger, which was always present, of 
overcuring the outside and undercur- 
ing the inside of the product. 

As to the power requirements of 
the installation which as a pilot unit 
has been used for the preheating of 
ordinary passenger car tires, prepara- 
tory to a brief finishing operation in 
a steam mold, it draws 25 kw. from a 
230 volt, three -phase, 60 cycle source 
and gives a maximum rated normal 
high frequency output of 15 kw. This 
is a regular production model using 
two RCA 892 R power oscillators and 
six RCA 8008 rectifiers. The unit 
stands 72" over -all and is used with an 
external power transformer and small 
associated items such as remote con- 
trol switches, etc. 

This development is only the begin- 
ning and its ramifications are many 
and varied. It seems certain though 
that John Citizen will get better tires, 
mattresses and rubber boots for less 
money; a great new field will be 
opened for electronics; new machinery 
will be made and installed and vast 
amounts of electric power will be 
consumed. 

The impact on the rubber industry 
and, indirectly the public, has been 
considerable. The prospect now is that 
even greater things will come from 
this new electronic processing of the 
raw materials which go into American 
consumer goods. 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


High -Speed Photo Flash 
(Continued from page 53) 

flash -bulb setting on the shutter sole- 
noid. This unit was used with the 
writer's miniature Speed Graphic 
which is equipped with a Ka/art flash 
gun. The relay in this flash unit is of 
the 6 volt a.c. type but operates well 
on 4% volts d.c. It trips a little too 
fast, however, the flash going off be- 
fore the camera shutter opens. A re- 
actance was placed in series with the 
relay coil control line to slow down 
the relay. About 16 millihenries was 
found to be right. The secondary of 
the output transformer listed in the 
parts list was perfect and the imped- 
ance is varied by means of a 6 ohm 
rheostat across it. 

Conducting the synchronizing test 
is a simple procedure. A piece of card- 
board the size of the face of the re- 
flector is fastened to the reflector. 
This cardboard should have a hole in 
the center about 1" in diameter. The 
purpose of the cardboard is to observe 
the flash on the ground glass of your 
camera without the light blinding you 
in the operation. With the hole fo- 
cused on the ground glass, set up the 
flash unit to flash into the camera. 
Set the synchronizing control knob to 
the extreme right, open the lens wide, 
set the shutter for 1 /400th, or the 
fastest between- the -lens shutter speed 
you have. (A focal plane shutter can- 
not be used except with the "open - 
flash- shut" method.). Plug the relay 
control line into your flash gun. Now 
press the button. You will probably 
see nothing on the ground glass the 
first time. Now advance the control 
knob to the left just a little. Try an- 
other flash. Keep this up until you 
begin to see something on the ground 
glass. Keep trying shot after shot 
until a setting is found where you no 
longer see the flash on the ground 
glass. If you have noted the positions 
of the two points, one where the spot 
first appeared and one where the spot 
last appeared, you will have the range 
in which the flash occurs while the 
camera shutter is open. Permanently 
set the control knob in the center of 
this area, and you are all set. 

Obviously, it is not necessary to op- 
erate this with a synchronized flash 
gun. The "open- flash -shut" method 
may be used. In this case turn the 
rheostat to the extreme right and 
leave it there. 

Exposure 
Your own tests should be made to 

determine proper exposure because re- 
flectors will vary as to their light re- 
flecting efficiencies and light concen- 
tration qualities. As a guide, the re- 
sults with this equipment were as fol- 
lows: Agfa Isopan Film; F -11 open- 
ing; light at 6 ft. 

The color of the light is bluish white 
and daylight film speeds may be used. 
It is said to give good results in color 
work. 

December, 1946 

0.$5.0 
Y COMPLETE 

and it IS complete! 
The one big 972 -page book 

II' 

that makes training 
easy - at home in 
spare time- without 

an instructor 

Get it for 
CHRISTMAS! 

Give it for 
CHRISTMAS! 
you 

finer 
ever hope 

Christmas could 
receive -or gve 

to a radio Inclined 
that can pave the 

th iy for 
way for big pay or a self -owned 

business in the e ds 
fascinating, 

fastest-growing Industry all ? 

relatives 
iinwhato give YOU this Ch rist- 

mas. Why not drop a hint that you'd 

like 
HYSICS COURSE ands give Ahem 

the attached coupon to mail? 

YOUR MONEY BACK! 
Send coupon today! Compare Ghirardi's 
RADI0 PHYSICS COURSE with any other 
Radio book or course AT ANY PRICE. Use 
It for 5 days. Then, If you are not more than 
satisfied that it will teach you basic Radio - 
Electronics EASIER, FASTER. and at 
LESS COST, return It. We will refund your 
money WITHOUT QUESTION! 

Actually, RADIO PHYSICS 
COURSE gives you the scope 
of 36 complete courses In one 
big book. If it were broken 
into sections and sold as a 
series of lessons, you'd regard 

COURSES it as a bargain at 550 or more. 
Its yours, however, in this 

IN handy Ivol. form far only $5 
COMPLETE ($5.50 foreign) - 
and you don't even take the 

N slightest chance on that amount. 

THE MOST WIDELY USED 
RADIO -ELECTRONIC TRAINING 

BOOK IN THE WORLD 
Let Alfred A. Ghirardi PROVE to you that Radio- Electronic Training 
doesn't have to cost a lot of money to he GOOD! Let him prove that 
his famous RADIO PHYSICS COURSE book can teach you faster, 
caster and AT FAR LESS COST than any other book or course! Let 
him prove that you'll be pleasantly surprised how easily this one big 
972 -page illustrated book AT ONLY $5 complete makes it easy for you 
to understand subjects that other training snakes seem too difficult for 
beginners! 

EVERY CENT of your money will he cheerfully refunded if you're 
n,d more than satisfied after a 5 -day trial. No questions will be asked! 

BEGINNERS! LEARN AS FAST 
AS YOU CAN READ! 

No matter what phase of Radio or Electronic work you plan to specialize 
in. you'll need the basic training RADIO PHYSICS COURSE gives 
you first. It is a matter of record that this book is more widely used 
for home study and was selected for more Signal Corps and Navy radio 
training programs during the war than any other book of its kind. On 
an actual survey among hundreds of practical radio men themselves. 
9 out of Id of them endorsed it as the finest, easiest -to- understand 
Radio -Electronic Training Course on the market! 

Nothing is omitted or condensed. Starting with a thorough founda- 
tion in Basic Electricity, Ghirardi's world- famous RADIO PHYSICS 
COURSE leads you through the entire field. Everything is made crystal 
clear by both text and 508 helpful illustrations. 356 Self -Test Review 
Questions make learning and self -check doubly easy. No lessons to 
wait for. You get the Complete Course all at once in convenient bound 
book form -and you get it for only $5. Many who never even studied 
a circuit diagram before have completed it in a few weeks -and an 
amazingly high percentage of them are now successful Radio experts. 

Remember -you won't risk a rent! Our 5 -DAY MONEY -BACK 
GUARANTEE is your absolute protection. 

MURRAY HILL BOOKS. Inc.. Dept. RN -12G. 

232 Madison Ave., New York IG, N. Y. 

Enclosed find $5 ($3.50 foreign) for A. A. Ghirardi's 972 -page 
RADIO PHYSICS COURSE book; or o send C.O.D. (in U.S.A. 
only) or this amount plus postage. In either event, it is under- 
stood that I may return the book In 5 days for refund if not 
satisfactory. 

Name 

Address 

City & Dist. No State 

Learn at home - EASIER, BETTER, FASTER 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I I I 
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2 Vital Service Tools 
Rigid 

Adjustable 
Service Rack 

for Record 

Changers 

Changerak 
Changeraks are built to save work and time on record changer repairs. Light, 
strong cast aluminum frames adjust quickly to any size turntable. Pivoted 
clamps allow a full 360° swing so that the work may be securely locked in 
any convenient position -top or bottom. No modern shop is complete with- 
out Changeraks. Order from your jobber. 

X1195 Shipping Wt 7 lbs. F.O.B. Chicago. Net Price J 

Time Saving 
Service Rack 

for 
Radio 

Chassis 

Chasirak 
Clamps quickly on the chassis and holds it securely where you want it. Speeds 
work and protects delicate parts from bench damage. Use one Chasirak on 
small sets -two on large chassis. Order several -you need them on every job. 
Ask your jobber today! 
Shipping Wt. 2 lbs. F.O.B. Chicago. Net Price $195 

Jobbers -A few good territories are still open. 
Inquiries are invited from recognized distributors. 

Aetn RAIDIO SERVICE 
E AVE., CHICAGO 18, Ill. 

HAM GEAR 
In Stock-NOW! 

RECEIVERS - 
National Hallicrafters Ham mar- 
lund RME 

TRANSMITTING TUBES - 
RCA Eimac Gammatron Taylor 
Sylvania Amperex Hytron United 

METERS - 
Weston Triplett Simpson 
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ALSO 
FINEST STOCK OF 

Transmitting Variable Condensers, 
Coils and Inductors, Transformers, 
Chokes, Insulators, Antenna Equip- 
ment. Exciters -and EVERYTHING 
necessary for building a Crystal Stage 
or an entire transmitter. 
Write us for our Periodical Ham Bulletins 

on REAL Ham Values. 
,11aí1 and Phone Orders Our Specialty 

RADIO TELEVISION SUPPLY CO. 
Dept. 11 

1509 S. FIGUEROA ST., LOS ANGELES 15, CALIF. 
Phone: Richmond 9131 Cable Address: RATELCO 

Autotune Transmitter 
(Continued from page 51) 

Fortunately, the one wire that had 
to be removed was the wire closest to 
the cover plate and very accessible. 
It was the bare wire running from 
pin 4 of the tube socket to capacitor 
C104. We cut this wire at both ends 
and soldered a length of solid No. 18 
insulated hookup wire to pin 4 and to 
the capacitor. There was enough room 
between the socket and the top of the 
chassis to draw the wires up to the 
top, after which the aluminum cover 
plate was replaced. To keep the leads 
short, we mounted the crystal holder 
at the right edge of the master oscil- 
lator chassis with the crystal horizon- 
tal and protruding through a hole cut 
in the black panel which forms the 
right end of the transmitter cabinet. 

The modification proved very suc- 
cessful, and we were pleased with the 
simplicity of the circuit arrangement. 
By substituting a jumper for the crys- 
tal, the original circuit is restored and 
the transmitter can be tuned up or the 
Autotune system set for a channel 
number by following the instructions 
in the calibration book. Crystal cali- 
bration of the tuning dial can be per- 
formed as usual, and when the tuning 
is completed, the jumper can be re- 
placed with a crystal whose natural 
frequency is the same as the master - 
oscillator frequency. 

We found that tuning was not criti- 
cal and that the crystal controlled the 
frequency over a range of detuning 
considerably greater than any drifts 
that could be caused by the most ex- 
treme variations in temperature and 
humidity. 

When the jumper is replaced by the 
crystal after tuning, the grid current 
remains at or near its maximum. How- 
ever, for greater stability and less 
crystal current, it is advisable to turn 
the `B" knob slightly clockwise to 
operate on the high- frequency side of 
the resonance curve. 

The next test was to set an Auto- 
tune channel for 12 mc., still using 
the same 1000 kc. crystal. When the 
channel switch was turned to other 
channels and then returned to the 12 
mc. channel, the Autotune mechanism 
brought the transmitter to within 2 
cycles of the original setting. The ex- 
periment was next repeated wit the 
unmodified circuit (crystal replaced 
by jumper), and the Autotune mech- 
anism reset the controls to approxi- 
mately 30 cycles of the original tuning. 
This test proved that the automatic 
tuning, although excellent without 
crystal control, is still more accurate 
with crystal control. 

The same crystal can be used for 
more than one frequency. For exam- 
ple, a 1.190 mc. crystal can be used 
for final frequencies of 3.570 mc., 7.140 
mc., and 14.28 mc. This example was 
chosen because all three final frequen- 
cies are in amateur bands, and illus- 
trates how the same crystal can be 
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What kind of service problems give you 
trouble, waste valuable time? Restring- 
ing dial cords? Identifying parts? Decid- 
ing on correct replacements? Shelve such 
worries - make service time twice 
as productive -with Howard W. Sams 
PHOTOFACT FOLDERS. 

In Each PHOTOFACT 

FOLDER You Get - 
1. A cabinet -view photo of the 
receiver to help you establish 
identity and control functions. 
2. A top -view photo of chassis and 
speaker to identify component 
parts and alignment points. 3. A 

bottom -view photo of chassis 
and /or accessories. 4. A corn - 
plete list giving keyed reference 
to all parts, alignment and sche- 
matic diagram. S. A complete 
full page schematic diagram of 
the receiver. 6. Stage gain meas- 
urements listed on the schematic 
diagram. 7. A complete voltage 
and resistance analysis chart for 
rapid check of operational val- 
ues. 3. Complete alignment in- 
structions on the receiver con- 
sistent with the keyed alignment 
points indicated in top and bot- 
tom -view photos. 9. Dial cord 
diagram and restringing instruc- 
tions on all receivers. 10. Com- 
plete disassembly instructions, 
where required. 

PHOTOFACT FOLDERS 

speed up work, make 
profits bigger, by help- 
ing you lick every 
service problem. No 
other radio service 
data compares with 
PHOTOFACT FOLDERS in completeness, 
dependability, timeliness. Full -page 
schematics, clear -cut photos, original 
technical dope tell you everything in a 

jiffy about every radio manufactured 
since January 1, 1946. What's more, 

you get the information when you need 

it without waiting. 
*Trade Mark Reg. 

NOT EVEN DIAL CORD STRINGING! 

The cost per set (30 to 50 folders on 

the latest radios, phonographs, inter- 
communication systems and power am- 
plifiers) is only $1.50. This includes 
membership in the Howard W. Sams 
Institute. Demand is big, paper is lim- 

ited. Use the coupon below for Sets No. 7 

and 8 before they are sold out! 

Set No. 7 Due November 19- Set No. 8 Due November 29 

Cut This Out and Mail It to Your Distributor? If you do not know his name and address, send 

it directly to Howard W. Sams & Co., Inc., 2924 East Washington Street, Indianapolis 6, 

Indiana, and we will see that your nearest distributor gets it. In Canada -write to A. C. SIM- 
MONDS & SONS, 301 King Street East, Toronto, Ontario. Canadian Price $1.75. 

PLEASE PRINT 

Send Set No. 7 Send Set No. 8 

(Circle one or more of following) Send Set No. 6, 5, 4, 3, 2, 1, ($1.50 a Set) 

ElSend me a DeLuxe Remington Rand Binder @ $3.39. 

My (check) (money order) (cash) for is enclosed. 
(If you send cash, be sure to use registered mail) 

Name 

Address 

City Zone State 

Company Name 

My Distributor's Name City 

T^ 

HOWARD W.Sams &CO.,INC. RADIO PHOTOFACT SERVIC 
is Canada-watt b A. C. SIMMONDS L SONS, 301 Kipp Street East, Torpid% Ontario 
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HENRY 
RADIO 

Most models listed below are 
in stock ... ready for imme- 
diate delivery: 
Hallicrafters 538 complete .$ 39.50 
Hallicrafters 540 complete. 79.50 
Hallicrafters 5364 307.50 
Hallicrafters 5X42 250.00 
Hallicrafters 5P44 99.75 
Hammarlund HQ -129X & 

speaker 168.00 
Hammarlund 5P -400 -X & 

speaker 342.00 
National NC -2 -40D 241.44 
National HRO -5TA1 and 

HRO -5R41 274.35 
National NC -46 97.50 
National 1 -10A with tubes 

and coils 67.50 
RME -45 complete 198.70 
RME -84 complete 98.70 
RME DB -20 complete 68.20 
Pierson KP -8 1 complete 318.00 
Panoramic panadapter 

complete 99.75 
Temco 75GA transmitters 495.00 
Meck 60T transmitters 150.00 
Gordon, Amphenol, Johnson rotary 
beams. 
The new Hallicrafters and Collins 
receivers, transmitters, VFO, etc. 
as fast as available. 
All other receivers, transmitters, 
parts, etc. as available. 
Prices subject to change. 

HE delivery situation is much 
improved. I can make immedi- 

ate delivery of most receivers and 
other apparatus. Take advantage 
of the extra service and selection 
you get by dealing with me, based 
on my reputation as the world's 
largest distributor of short wave 
receivers. Send me your order 
now. Send five dollars and I will 
ship at once C.O.D. Or order on 
my 6% terms. I finance the terms 
myself to give you better service 
and save you money. Trade -ins 
accepted. Tell m s what you have to 
trade, and let's make a deal. 
Besides having all amateur receiv- 
ers and transmitters, I also have a 
complete stock of all other ama- 
teur apparatus and parts, also test 
equipment, etc. I have real bar- 
gains in the really good war sur- 
plus such as SCR- 211's, BC -610, 
BC -342, BC -348, BC -312, parts, 
etc. Write, phone, wire or visit 
either of my stores. 

BOB HENRY 
WOARA 

HENRY RADIO 
SUTLER, MISSOURI AND 
LOS ANGELES 25, CALIF. 

"WORLD'S LARGEST DISTRIBUTORS 

OF SHORT WAVE RECEIVERS" 
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200 0L 

400V 

o 
ó o 

-28V 

2. 

R,- 25,000 ohm, 60 w. res. 
R2- 10,000 ohm, 20 w. res. 
R3 -13.5 ohm, 2 w. res. 
C,, C2-2 µfd., 2000 v. cond. 
Cs, C, -8 µid., 600 v. cond. 
Cs -6000 Aid., 50 v. cond. (May consist of 

sufficient smaller units to total 6000 µid. 
for example, three Cornell -Dubilier FÁ5020, 
2000 Aid. units.) 

Ti, T4 -Fil. trans. 2.5 y. @ 10 amps. (Thor- 
darson T19F90 for each, or Kenyon T -366 
dual -secondary combines both) 

T2 -Plate trans. 3000 v., c.t. @ 350 ma. 
(UTC PÁ311, Thordarson T19P63, or 
equivalent) 

Ts -Plate trans., 1000 r., c.t. @ 400 ma. 
(Stancor P8581, UTC PÁ301, UTC S43, or 
equivalent) 

T,,-Trans.. 36 v. @ 10 amp. (Stancor 
2P134 or equivalent) 

CH, CH, -5 -20 hy, 75 ohm, 500 ma. swing- 
ing choke (Thordarson T19C38 or equiv- 
alent). 

CH :: CHs -ï 2.6y, 90 ohm, 400 ma. smooth- 
ing choke (Thordarson T19C44 or equiv- 
alent) 

CHs -.05 hy. (or greater), .25 ohm res. (or 
less), 12.5 amp. d.c. "A" choke, (Stancor 
01705 or equivalent) 

S1- D.p.s.t., 125 v., 5 amp. toggle sw. S,- S.p.s.t., 125 r., 5 amp. toggle sw. 
PLl -Plug (Cannon U -7 /U) 

24 v. d.c. winding, 115 v., 10 
amp. contacts, relay 

Z., Z.- Selenium dry disc rectifier stack, 40 
plate (Fansteel 7D0960 or equivalent; any 
bridge -type unit rated at 15 amps, and 40 v. will be satisfactory) 

4 -866A rectifier tubes 
Note: all fuses are to be 15 amperes. 

Diagram of power supply to be 
transmitter as supplied, is desig 

used for an Autotune position in the 
80- meter, 40- meter, and 20 -meter 
bands. Without changing crystals, the 
amateur has a crystal -controlled fre- 
quency in each band, all pre -set, avail- 
able by simply turning the channel 
selector switch. 

For frequency selection requiring a 
change of crystals, Autotune auto - 
matic tuning can be employed by sim- 

used for 117 v. operation. The 
ned for 28 y. d.c. power source. 

ply replacing the crystal in addition 
to turning the channel selector switch, 
assuming, of course, that the channels 
have been pre- tuned. 

The writer is indebted to engineers 
H. M. Wood, who designed the a.c. 
power supply, and E. M. Brinck, who 
conducted the crystal -control experi- 
ments, for their valuable aid in pre- 
paring this article. -da_ 

Table gives preset adjustments for autotune mechanism. 

CONTROL MASTER - 
"A" OSCILLATOR 

POSITION FREQUENCY 
(mc.) 

1 1.0 -1.2 
2 1.2-1.51 
3 1.0.1.2 
4 1.2-1.51 
5 1.0 -1.2 
6 1.2 -1.51 
7 1.0 -1.2 
8 1.2 -1.51 
9 1.0 -1.2 

10 1.2 -1.51 
11 1.0-1.2 
12 1:2 =1.51 
13 (L.F) - 

FIRST 
STAGE 

MULTIPLICATION 

2 

2 

3 

3 

4 

4 
2 
2 

3 
3 

4 
4 

SECOND 
STAGE 

MULTIPLICATION 

3 

3 

3 
3 

3 

3 

FREQUENCY 
OUTPUT 

(mc.) 

2.0 -2.4 

2.4 -3.0 

3.0 -3.6 

3.6 -4.0 

4.0-4.8 

4.8 -6.0 

6.0 -7 -2 

7.2 -9.0 
9.0 -10.8 

10.8 -12.0 
12.0 -14.4 
14.4 -18.1 

0.2 -1.5 
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phenol Components 
GIRDLE THE GLOBE - 

and the Frequency Spectrum, Too! 

.4 

In the eyes of amateurs and professionals of every nation 

Amphenol components represent the last word in electrical 

and mechanical design and correct manufacture. 

From high voltage, high- frequency uses in the tempera- 

mental top segments of the spectrum, down through the 

high- current, low- voltage industrial applications - there are 

Amphenol cables, connectors, plugs and fittings designed 

and built to hold to the irreducible minimum loss of power, 

potential or waveform. 

For Radar, Television, F.M., Railroad, Broadcast and Indus- 

trial use; Amphenol components speak the universal lan- 

guage of scientific efficiency, and they are available in the 

most complete line available from any one source in the 

world today. Write today for prompt attention to your needs. 

AMERICAN PHENOLIC CORPORATION Chicago 50, III. 

In Conodo Amphenol Limited Toronto 

iN 
COAXIAL CABLES AND CONNECTORS ,t;GUSTRIAI CONNECTONS, FITTINGS AND CONDUIT ANTENNAS ' ''' ENTS PLASTICS FOR ELECTRONICS 

77 
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What's New in Radio 
(Continued from page 68) 

types, features hermetically sealed 
heavy tungsten contacts with mercury 
to mercury make and break in inert 
gas and heavy glass enclosure for the 
tube. The unit is dust and moisture 

proofed and is safe under all operating 
conditions. 

The physical size of the unit is 
small, 2 %" x 41/2" x 21/2". Motor loads 
up to 2 h.p. at 110 or 220 volts, a.c. 
can be handled, as can current loads 

up to 35 amperes, 110 volts or 25 am- 
peres at 220 volts, a.c. 

Additional details and literature 
covering this relay will be furnished 
you on request by Mack Electric De- 
vices Company, 518 Township Line, 
Elkins Park, Pennsylvania. 

FLEET CONTROL 
The Hammarlund Manufacturing 

Company Inc. of New York has recent- 
ly introduced a new two -way commu- 
nications system which is particularly 
adapted for the routine operation of 
motor fleets. - 

The system features the selection of 
any one of 84 mobile units by means 
of signalling frequency when four 
digit code calling numbers are used. 
If five digit code numbers are used, 
126 mobile units may be selected. 
Operation of this unit is similar to 
that of the dial telephone. Special 
features eliminate breaking -in by 
other mobile units when transmission 
is in progress and the non -interference 
with mobile units not being called. 
The system also provides for calling 
all units simultaneously or selected 
groups may be chosen at will. 

Calls may be made and the mes- 
sage started in 31 seconds, while the 
unit can be returned to normal stand- 
by in less than .6 second after com- 
pletion of the transmission. 

The mobile unit is equipped with a 

panel indicator light which gives a 
"busy" signal when the system is in 
use. Current drain during standby is 
.25 amperes at 6 volts and .0025 am- 
peres at 180 volts, d.c. 

Full details of this Fleet Control 
system will be furnished upon request 
to The Hammarlund Manufacturing 
Company Inc., 460 West 34th Street, 
New York 1, N.Y. 

MULTI- TESTER KITS 
Radio Kits Company is offering a 

new Multi- Tester Kit which provides 
practical experience in the construc- 
tion of volt- ohm -milliammeters for 
students and others interested in radio. 

The unit has five voltage ranges, 
three current ranges, and three ohmic 
ranges. All of the ranges are regu- 
lated by knobs. The meter features a 

gam £IzeeeiE4 

EVERYTHING 
IN RADIO, ELECTRONIC, 

AND COMMUNICATIONS 
SUPPLIES 

DYNAMOTOR volte 
12 Volt dynamotor. 235 

output 
m untedlainC can 61/2" 

5%e" 
31" with caver, used 

x 22.95 
but perfect. 

E 

Full Wave selenium 
application-use your 

act for bias app 
DC relays from an AC Only 
requires 

airy small and space 
I 

made G.E. 89 or 5 for $4.00 
made by G.. 2 

/l 

VT-127A/100 TS TUB 
Plate 

pair will 
take 

This 
kilowatt 

is capable of output 
high 

to 600 MC; a 
Plate 

slip n 

a input with exceptionally grap el Plate 

Factor2500 is 100 watts; Ratios-Class C Telegraphy; Plate Voltage -2500 V: 

Plate Current 200 ma; Grid lme Filament oltage 5V; AmD 
Current 

25 
Filament Current 10 a: 

,2125 

Special MYkr0Y socket for above tube ............. ,::.'... 2 for 9.25 

Heat Radiating Capa for VT 

A GOOD BUY 

SAN 

829B/3E29 TUBE 

and shielded aluminum 
socket. Iles built -in by- rice 
c densera. Both for the p 

cor the tube socket......... 8.95 

MODULATION 
TRANSFORMER 

perfect for input up to 300 Watts-Class C lods 

on primary No. 1. 14000 Ohms -Primary 

is designed for screen of Tetrode or Pentode - 
will match 811. 809 TZ20 and TZ40 

specifications and cir- 

cuit 

.2q.9S 
Tubed Complete factory D ,....,., . 

cuit 
W.E. driver 

included. lass"' -matches OLG 

. Pul to Class Class 
grids. Perfect Match 

fo Push Pull to soy 

for above Transformer ... ............................... 

We Corry a Complete line of B & W Coils 

and WesIliianuo Ittoaisain stock. t us your 
catalog! 

PLATE 

TRANSFORMER 

6200 Volt CT -700 Mils. 
110 Volts. 60 Cycles 

tapped Primary 2KVA 
Amertran. 

Limited Quantity $39.95 

MISCELLANEOUS 

Workshop Associates Antenna 2 meter, 6 ele- 

ment beam-run 200 Watts input; get a kilowatt 

effective power into the ether -most beautiful 
19.00 

-turtle for addi- 
2 meter beam we have ever seen 

meter beam ant. on its way -write 
information. 

G.E. Pyranol 2mfd 4000 Volt filter 23F47 ...$5.50 

CD DYkanoll2mfd 2000 Volt.flUer.22F68... 

4.25 

Io assorted rtransmittting 1mó a condensers. All 
Aerovox 

..h...Vo.3 
Voltage. 

well- known brands designed for high Vo case. 

Assortme 
ice ........................ 

T 

ORDER TODAY 
MICROWAVE. 

N.Y.C. All Prices FOB dépt 

28NW is to charge of our ham 
Export Cahle Address MICROW 

Antenna Change over relay. Leach Type 1357 

13G-13F -DPDT- plenty of spacing- mounted 
.... ...............22.50 ............ 

w vas Cut mounted to 

1000 KC )(tat precision AT 24.g5 

standard holder ........ ...................Äë..ä...... 
9%" Dfeter: 

' "" ...26.50 ......... . 

special ............................... 
tube ...........:......... 

tics 812 H 

Io 
honored 

GÁ75 eme 

honored first. ............................. irst.......... .................... 
.. 

Write for 

our latest 

Bulletin 
11 RN. 

on l0 1 bakelita ...... 

W esto 
9-0 130 Volt 54.95 

United 
Stock 

Electro 
249d ru T o Tnnsmitter. p`irst or ers 

nt tour pr 
IMMEDIA E DELIVERY 

Warehouse, N.Y.C. W 

RADIO SUPPLY 
New York 6, N. Y. 

IAGARA 160 Greenwich St., 

78 
RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


Alliance 
Phono 

Wools Model 
80 

0 or 220 volts is mode 
%t has 

'the 
operating 

ycles, 
16 

Wogs %nPut' 
78 RPM. 

has 
otor 

or 6o cycles, even 
speed-h moth, 

AO, 
50 

drive. 
Amply 

positive 

of °" ly assure 
friction -rim s ¡1 reservoirs 

operation-- quiet, Pbeatin With large 

e 
gives coot oP 

propor- 

tioned 
beatings 

life. A slip-WP ury 
Possible 

in1 cycle corn 

panion 
to the 

avoids Phonomotor, 
a 

110 voile, 25 

Model 
K 

er°1es 
on on 

The Alliance Model 
b0, °P d idler plate 

d to 
Motor 

cycles 
of 2 watt 

rnoto 
s1. ail shock is 

mounted 

Alliance 
cabinet 

bunting Plate, to 
¡vim 

the c °b' 
"et m 

MINIATURE MOTO THAT 
MAKE 'EM MOVE 

Light weight, compact, interchangeable power sources 

. small motors that can be mass produced at low cost 

are in rapidly growing demand! And Alliance has a 

"Head Start" in making millions of small electric motors. 

Alliance phonomotors drive most of the turntables, record 

changers and recorders for the radio -phonograph in- 

dustry. And Alliance Powr -Pakt Motors rated from less 

than 1 -400th h.p. up to 1 -20th h.p. will drive fan blades, 

motion displays, projectors and actuate switches and 

controls! 

Write today ... find out how Alliance Motors can help 

to drive your products to market! 

WHEN YOU DESIGN -KEEP 

MOTORS IN MIND 

ALLIANCE MANUFACTURING COMPANY ALLIANCE, OHIO 
79 
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THE JOBBERS' CHOICE 
1. 

BECAUSE OXFORD SPEAKERS hove always had a wide 
acceptance for all types of replacement; many times 
the original speaker can be exactly replaced from stock. 

BECAUSE OXFORD Speakers ore priced to sell; hove the 
necessary "Eye -Appeal" which coupled with a high de -- 

O gree of engineering skill, makes them a finer product. 

/ 
o 

4. 

BECAUSE OXFORD Speakers are backed by a firm whose 
sales policies are fair -and workable, and whose en 
gineering staff isalert to the jobber's every situation 

BECAUSE OXFORD Speakers ore the main product, and 
not a by -line, of o firm which fias been specializing in 
the manufacture of loudspeakers for the past 13 years. 

THE Jobber line of OXFORD SPEAKERS is 

c 

omplete 
in every respect, from 2 -in. to tS -in. units. All the 
larger models include th. exclusively OXFORD, patent - 
pending, pressure -,hand device which positions the 
pole piece and magner with over 800 lbs. psi pressure. 

FOR DISCRIMINATING JOBBERS - OXFORD SPEAKERS - ARE THE JOBBERS' CHOICE 

OXFORD RADIO CORPORATION 
3 9 1 1 S O U T H M I C H I G A N AVE., C H I C A G O 

PRE -EXAM TESTS DON'T TAKE A CHANCE 
Avoid Failure on FCC Commercial Radio 

Operator License Examinations! 
USE NILSON'S COMPLETE PRE -EXAMINATION 

TESTS AND COACHING SERVICE 
Enables You To 

Rehearse the FCC license examinations Check your knowledge 
Practice the procedure Locate your weak points 
Practice the multiple- choice ezaminatioo Correct your weak points before taking the 

methods used by FCC actual examination 
Prepared by Arthur R. Nilson, Famous Co-author of Nilson and Hornung's 

RADIO QUESTIONS AND ANSWERS 
Cleveland Institute of Radio Electronics, RN -12, Terminal Tower. Cleveland 13, Oh11 

Cleveland Institute of Radio Electronics 
RN -12 Terminal Tower, Cleveland 13, Ohio 

Please send information about Pre -Exam Tests. 

Name............... --__- ........ -_ 
Address 

LYty _...- 

80 

sensitive needle and clear dial for easy 
reading. 

The kit comes complete with assem- 
bly instructions and is easy to con- 
struct. Details will be furnished by 

Radio Kits Company, 120 Cedar Street, 
New York 6, New York. Ask for in- 
formation on Model 120. 

STUDIO RECORDER 
Of interest to broadcast engineers is 

the new No. 523 studio recorder re- 
cently announced by Fairchild Camera 
and Instrument Corporation. 

This unit was designed to meet the 
requirement's of commercial recording 
studios and the radio industry for in- 
stantaneous or wax recordings, or the 
sound film industry for dubbing sound 
from disc to film. The table accom- 
modates 18" flowed wax masters, ace - 
tate or thicker wax masters. The posi- 
tive 33.3 r.p.m. drive permits absolute 

timing with the synchronous motor, 
which also makes the a.c. line the only 
interlocking device needed for dubbing 
sound. 

Additional details of the No. 523 will 
be furnished by Fairchild Camera and 
Instrument Corporation, Jamaica, New 
York. 

COMBINATION CONSOLE 
Western Sound cE Electric Labora- 

tories, Inc. has announced the produc- 
tion of their new Sheraton lowboy style 
radio -phonograph combination. 

Available in either walnut or mahog- 
any finishes, the Symphonola Model 
200 features a 12" PM speaker, base 

RADIO NEWS 
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yesterday 

proved 

its quality 

today 

proves 

its VALUE 

IN THE FIELD 

Combination 'OYNOPTIMUM tube and set tester Model 802N 

Accurate - dependable - compact - with a degree of 

flexibility that places it in a class all its own. 

There you have it in a nutshell -a partial description of 

RCP's new, improved Model 802N. But only a partial 

description- because you can't describe this remarkable 

servicing instrument fully to anyone who has never used it. 

Only by using it yourself can you learn all the features 

Check these features 
e Exclusive method of A -C voltage measurements 

which elminates temperature and frequency 
errors. 

Famous Dynoptimum test circuit employs 6H6 
tube and has zero temperature characteristic 
while providing an extremely wide frequency 
range of 30 cps to 50 kc. 

' 100,000 - ohm range is battery operated 
miffing resistance checks when regular 
supply is not available. 
Capacity meter for testing electrostatic and 
electrolytic capacitors for leakoge. 

u Special adoptions are included for checking 
individual sections of multi -purpose tubes. 

1, Convenient jack for head -phone noise test to 
check swinging, noisy, or high -resistance con- 
nections. 

Large, rugged 41/2" square -face meter with 
Alnico high- torque movement for quick, ac- 
curate readings. 

Housed in handsome, hand -rubbed, hardwood 
carrying cose with compartment and self -latching 
cover. Furnished with high -voltage test leads. 

per- 
A-C 

that make Model 802N the unquestioned favorite of 

radio service men everywhere. 

Examine Model 802N next time you see your jobber. 

Use it. Find out how it can speed up your work - add 

dollars to your income. 

For a complete display of RCP's extensive line of fine 

testing equipment write for Catalog No. 129. -- RANGES 

D -C VOLTMETER: 0/10/50 /500 /1000 volts. 
(1000 ohms per volt) 

A -C VOLTMETER: 0/10/50 /500 /1000 volts. 

D -C MILLIAMETER: 0/1 /10 /100 /1000 milli- 
amperes. 
D -C AMMETER: 0 /10 amperes. 

OHMMETER: 0/500/5000 ohms, 0/0.1/1/10 
megohms. 

DECIBEL METER: -B to .15, 15 to .29, X29 t0 
.49, .32 to .55 DB. 

OUTPUT METER: 0/10/50 /500 /1000 volts. 

If you'd like to have a complete display of 
America's finest line of testing equipment, 
write for a free copy of Catalog No. 129. 

RCP INSTRUMENTS -BEST FOR EVERY TEST 

December, 1946 
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and treble control on either phono or radio and automatic record changing for ten 12" or twelve 10" records. The unit operates with the doors of the cabinet either open or closed. 
The console is 33" high, 22" wide and 16" deep. 
Additional information on this Sym- 

phonola Model 200 will be supplied by Western Sound d Electric Labora- tories, Inc., 3512 West St. Paul Avenue, Milwaukee 8, Wisconsin. 

"FLEXITEST" SWITCH 
Westinghouse Electric Corporation has announced a new test switch for the rapid and accurate testing of switchboard instruments, meters and relays from the front of the board. 
Designed with up to ten elements and rated at 250 volts, 30 amperes, combinations of current and potential 

switches are included, as required, for 

the various types of instruments to be tested. 
The "Flexitest" switch ìs enclosed in a black Moldarta case with cover of similar material which blends with in- strument and relay cases and with 

panels. 
Individual switches are of the knife blade type and separated by barriers. Moldarta switch handles are recessed for inserting identification cards. Each switch handle is drilled for insertion of an interlocking bar to tie together any three adjacent handles. Means are provided for the attachment of spring 

clips when individual test leads are used instead of a test plug. Further information on these switches may be secured from Westing- 
house Electric Corporation, P.O. Box 
868, Pittsburgh 30, Pa. 

TONE COMPENSATING ATTENUATOR 
Designed to enable the authentic re- production of the musical scale, The Daven Company has recently an- nounced their new Tone Compensating 

Attenuator, the Type LAC -720. Essen- tially a ladder network, designed so that the frequency characteristics fol- 
low the hearing response curves of the human ear, this unit provides a re- 
sponse such that the bass frequencies 
have a smaller loss than the middle or upper registers, without rendering a false response. 

By proper external connection to lugs on the terminal board, it is pos- 
sible to obtain six different attenuation 

A MUST IN EVERY LAB ... 
ON EVERY SERVICEMAN'S BENCH . 

IN EVERY SERVICE KIT ... 

OSCILLOSCOPE A4 

POCKETSCOPE 
So SMALL in size (4" x 63/8" x 10" 
So LIGHT in weight (534 lbs.) So 

COMPLETE in performance So 
INEXPENSIVE in price Plus WIDE - 
ANGLE VISION: on shelf, on floor, 
on bench Plus RETRACTABLE LIGHT 
SHIELD: for increased visibility. 

vs. frequency curves with the unit, varying from the "human ear types of response" to a flat frequency response. 
When the unit is wired for a flat fre- 
quency response it functions as a straight ladder of 2.5 db. per step. 

Complete engineering information, 
including a series of six attenuation vs. frequency curves, will be furnished 
upon request to The Daven Company, 
191 Central Avenue, Newark, New Jer- 
sey. 

SILICON CRYSTAL CONVERTERS 
The Electronics Division, Sylvania Electric Products Inc. has announced 

production on a line of compact silicon crystal converters for use as first de- tectors in high frequency superhetero- 
dyne receivers. 

These crystals, which are perma- nently preset in a small cartridge 
measuring approximately 3i" long and 
y4" in diameter, are available in three types designed for frequencies up to 

TUNERS - AMPLIFIERS 
Singer 
TUNER Ideal for P.A. tuner. 12SA7, 12SQ7, 123IC7 

tubes. Super -Het. 
Makes any ampli- 
fier into full -pow- 
ered radio. Com- 
pact. 

$66 
f. o. b. Philo 

A 2" "pocket- size" 'scope incor- 
porating the cathode ray tube, 
vertical and horizontal amplifiers, 
linear time base oscillator, syn- 
chronization means and self -con- 
tained power supply. 

FOR DELI VERY 
Contact your nearest jobber. If he doesn't have the POCKETSCOPE available, contact us direct. 

WATERMAN PRODUCTS CO. 
INCORPORATED 

PHILADELPHIA 25, PENNSYLVANIA WATERMAN PRODUCTS 

COMPLETELY WIRED 

Singer 
AMPLIFIER 

AC -DC for Call 
system or phono 
amplifier. Uses 
12SQ7, 50L6. 35Z5 
tubes. Compact. 
Ready to operate. 

$7.95 
less tubes 

Less Tubes $2.95 

Special COMBINATION OFFER 
Amplifier & Tuner de- scribed above. Combine 
to make Super -bet Radio 
& Phono combination. Full instructions sup- 
plied. 

$945 
ONLY 

25% deposit on C.O.D. orders 
IMMEDIATE DELIVERY 
N. J. INDUSTRIAL CO. 

11 Hill St. Dept. S NEWARK 2, N. J. 
Money order or certified check 

Fight Tuberculosis 

BUY XMAS 
SEALS 
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u:t 

TYPE "A" 
ASSEMBLY BIT 

IN POWER DRIVING 
CLUTCH HEADS OUTMODE ALL OTHER SCREWS 

Check This Point by Point Comparison 
Regardless of the type of screw you are using now, RECESSED HEAD OR OTHER- 

WISE, check their performance against the exclusive CLUTCH HEAD features 

that short -cut the way to safer, smoother, speedier, and lower -cost production. 

High visibility for an easy -to -hit target with 
resultant increased speed born of operator 
confidence. 

Autcmatic dead -center entry for sure straight 
driving. CLUTCH HEAD'S Center Pivot Column 
prevents driver canting. 

All- square engagement that eliminates "ride - 
out" (as set up by tapered driving) ... dispos- 

ing of slippage hazard and need for fatiguing 
end pressure. 

This Type "A" Bit is credited 
by an automobile manufac- 
turer with driving 214,000 
screws continuously and with- 
out reconditioning ... on an 
operation calling for unusu- 
ally high torque driving. 

The CLUTCH HEAD Lock -On, uniting screw and 
bit as a unit for easy one -handed reaching to 
hard -to- get -at spots. 

The unmatched tool economy of the rugged 
Type "A" Bit which may be restored .. . 

repeatedly ... to original efficiency by a 
60- second application of the end surface to a 
grinding wheel. 

The only modern screw basically designed for 
yit operation with a common screwdriver to sim- 

plify field service. 

Service men and product users 
appreciate the convenience of 
making adjustments with an 
ordinary screwdriver which 
need only be reasonably 
accurate in width . . the 
thickness being secondary. 

COMMON 
SCREWDRIVER 

i 
UNITED SCREW AND BOLT CORPORATION 

CLEVELAND I 
December. 1946 

CHICAGO 8 NEW YORK 7 
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Good news for FM and TELEVISION et 

KINGS 

Model A1100. List price 

$2250 
(Antenna only) 

Now . .. KINGS ELECTRONIC 
brings you the answer to low 
signal interception ... a TUN- 
ABLE dipole antenna. Weak 
stations can be brought in 
clearly and powerfully by a 
simple adjustment of the ca 
ibrated arms. Truly a treme 
dous advantage over anten- 
nae of conventional design. 
And note the range! The Kings 
Dipole covers all bands from 
62 mc. to 840 mc. for recep- 
tion of black -and -white, color 
and experimental television, 
os well as FM and amateur 
communication. 
The Kings Dipole is a wel ? 

constructed, sturdy, corrosio '. 

resistant antenna that 
please your customers and 
build good -will and sales for 
yourself. Don't delay . 

write today for further 
formation about this uniqu4 
powerful TUNABLE dipole. 

TRANSMISSION LINES AVAILABLE WITH KINGS DIPOLE ANTENNA 

Cat. No. 500. Special weatherproofed line having the correct surge io,. pedants to match the Kings antenna and the standard television receiver. 
Cot. No. 500- 50. 50 feet $ 8.75 List Price 
Cat. No. 500. 75. 75 feet $10.70 list Price 
Cat. No. 500-100. 100 feet $12.60 List Price . at. No 501. Ultra lowloss transmission line of the co -axla '''Y 0. Especially recommended for minimum loss of power from antenna to set. Has highest efficiency of any line for this purpose. 
Cot. No.' 501- 50. 50 feet $17.50 List Price 
Cat. No. 501- 75. 75 feet........, $23.75 list Price' 
Caf. No. 501 -100. 100 feet 530.00 list Price. 
Cat. No. 501 -150. 150 feet. 542.50 List Price ". 
Cat. No. 501 -200. 200 feet $55.00 List Price 

Price includes 1 Co -oxial Connectors: 1 -P1 -259; 1- 50.239. 

KINGS ELECTRONICS 
372 CLASSON AVENUE, BROOKLYN 5, N. Y. 

manufacturers of 
MICROPHONE PLUGS AND JACKS CO -AXIAL CONNECTORS 

TELEVISION ANTENNA VARIABLE CONDENSERS WAVE GUIDES 
WAVE TRAPS RADAR ASSEMBLIES AND SPECIAL EQUIPMENT 

84 

10,000 mc. In 
contrast to vac- 
uum tubes, these 
crystal convert- 
ers require no 
filament or heat- 
er supply and 
take only a frac- 
tion of the phy- 
sical space. Low 
thermal noise 
and i.f. i m p e - 
dance are other 
important f e a - 
tures, according 
to the company. 

Type 1N21B is designed for frequencies in the region of 
3000 mc. and is rated as follows: conversion loss, 6.5 db. maximum; thermal noise ratio, 2.0 maximum; 1.f. resistive 
impedance, 200 to 800 ohms. Corresponding character- 
istics for types 1N23B and 1N25 crystals are as follows: 
10,000 mc. and 1000 mc.; 6.5 db. and 8.5 db.; 150 -600 and 
100 to 400 ohms. I 

Additional details of these converters will be furnished 
by Sylvania Electric Products Inc., Emporium, Pa. 

REPLACEMENT RESISTORS 
A new line of composition resistors for the radio serv- iceman and other users of electronic equipment, has been announced by the Specialty Division of General Electric 

Company's Electronics Department. 
Capable of being operated at full rating in ambient tem- peratures up to 70 degrees (168 degrees F.), these resistors are available in standard RMA values and in sizes of %, 1 and 2 watts. 
Three hundred and fifty volts r.m.s. may be applied continuously to the % watt unit, five hundred volts r.m.s. to the 1 watt unit and one thousand volts r.m.s. to the 2 watt unit, providing the wattage rating is not exceeded. 
These resistors are highly resistant to humidity and feature pigtail leads which are claimed to be resistant to breakage at the body junction. 
Further information and a specifications sheet on these new resistors may be obtained from the Specialty Division, Wolf Street Plant, General Electric Company, Syracuse, New York. 

PORTABLE TIME SWITCH 
An item of interest to the serviceman- dealer is currently being offered by Miller- Harris Instrument Company of Milwaukee. 
Known as the Robot Portable Time Switch, this unit may be used in many home appliance and radio timing operations, in- 

cluding turning 
a radio on or off, 
controlling an 
electric roaster, 
starting electric 
percolators, d e - 
frosting refrig- 
erators, etc. 

The 24 -hour 
dial of the Robot 
has two pointers 
which can be set 
to turn appli- 
ances on and off at specified times. The unit is about 3" wide and 5" high. It comes in a metal and plastic case. The cord attached to the timer may be plugged into any electric wall socket, then the lamps, radios, refrigerators, 
and other appliances are then plugged into the socket in the device and are actuated at the desired time. 

Miller -Harris Instrument Company, 1434 West Atkinson 
Avenue, Milwaukee 6, Wisconsin, will furnish additional details of this timing switch. 

BATTERY CHARGERS 
Mellaphone Corporation has introduced an item of in- terest to servicemen who specialize in auto radios. 

RADIO NEWS 
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Now! Farnsworth brings 

top- quality music and 

radio entertainment to 

modern passenger trains! 

NOW I Progressive railroads can offer the traveling public 
the same high quality of music and entertainment enjoyed 

in their passengers' own homes. With this new service, railroads 
can pave the way to greatly increased passenger train luxury and revenue. 

In offering the first practical electronic program distribution 
system, Farnsworth has met the three basic requirements 

which railroad- conducted studies have shòwn necessary to high - 
quality rail -borne entertainment: (1) uniform, low -level 

sound distribution; (2) automatic compensation for varying ambient 
noise levels ; (3) programs that passengers want to hear. 

In the de luxe Farnsworth systems four channels are available 
for individual selection: popular or luncheon music; 

semi- classical òr dinner music; radio programs; train 
announcements and travel talks. Also available are 

more simplified single- or dual -channel systems. 

All Farnsworth systems are simple to install; operate automatically 
and unattended. Unitized construction permits instantaneous 

replacement of units without manual disconnection of a single 

wire. Other noteworthy features are: push- button precision crystal 

radio tuning and self- rewinding wire reproducing mechanisms. 

Farnsworth Passenger Program Distribution Systems have been 

engineered by the same laboratories that gave the world 
its finest instrument for musical reproduction - The Capehart. 

Farnsworth Television & Radio Corp., Dept. RN -12, Fort Wayne 1, Indiana. 

C71.--ertm4ivelta 
or 

Farnsworth Radio and Television Receivers and Transmitters Aircraft Radio Equipment Farnsworth Television Tubes Halstead Mobile Communi- 

sations and Traffic Control Systems for Rail and Highway The Farnsworth Phonograph -Radio The Capehart The Panamuse by Copehart 

December, 1916 03 

www.americanradiohistory.com

www.americanradiohistory.com


Currently available are the com- 
pany's 6 and 12 volt selenium plate 
battery chargers which may be used 

to charge car radio batteries, serve as 
battery eliminators on dealer display 
tables or for supplying d.c. for car ra- 
dios, thus eliminating the necessity for 
cumbersome storage batteries. 

The chargers come complete with 
cords, clips and plug ready to use. 
They operate on 110 volts, 50/60 cycles 
a.c., but may also be had in 220 volt, 
50/60 cycle a.c. sizes. 

Complete details of these units will 
be supplied by Mellaphone Corpora- 
tion, Rochester 2, New York. 

BATTERY TESTER 

E. W. Ehmann Company of Geneva, 
Illinois is. introducing their new "UKO" 
battery tester which is designed to 
provide radio servicemen with a simple 
and easy -to- operate unit for service 
calls or shop use. 

Capable of handling 90, 671/2, 45, 

221/2, 9, 6, 41/2, 3, and 11 /2 volt batteries, 
this unit features simple calibrations 
which may be read by the customer, 
thus stimulating the sale of replace- 
ment batteries. 

Housed in a case measuring 6 "x 4 "x 
2 ", this unit is operated by one master 
control switch which covers the nine 
most popular voltages by simply turn- 
ing the pointer to the voltage under 
test. Each instrument is equipped with 
internal resistance loads to simulate 
actual operating conditions. The cord 
is 30 inches long, with red and black 
insulated test prods. 

Prices and delivery dates will be 
furnished by E. W. Ehmann Company, 
Box 123, Geneva, Illinois to those who 
request this information. 

MECK RECEIVER 
Featuring a new method of sensitiv- 

ity and acoustic compensation control, 
the new Model 6A6, six -tube (includ- 
ing rectifier) receiver has been an- 

nounced by John Meck Industries, Inc., 
of Plymouth, Indiana. 

The new "Sensitone" feature enables 

the user to adjust the sensitivity of the 
set to the noise conditions in his imme- 
diate area. A second control, the 
"Acoustic Compensator," permits ad- 
justment of the bass note reproduc- 
tions, without loss of distortion of high 
notes, according to the manufacturer. 

Both tone and gain controls are lo - 
cated at the back of the set and once 
adjusted will not require resetting. 

This receiver comes in a choice of 
wood or ivory finished plastic. Infor- 
mation on this receiver will be fur- 
nished by John Meck Industries, Inc., 
Plymouth, Indiana, to those requesting 
it. 

The "Spindle Eye" 
(Continued from page 34) 

ships and shore telephone systems via 
the AN /TRC -1 Radio Link. Between 
the master control room and all stra- 
tegic points aboard ship such as the 
recording and photographic laborato- 
ries, the monitor receiving room, v.h.f. 
and standard transmitting rooms and 
the telegraphic section standard Tele- 
talk "Squawkbox" service was pro- 
vided. 

The ship's antennas were supported 
between three masts topside, the re- 
ceiving antennas being confined be-, 
tween the mid and fore masts, while, 
the transmitting antennas were sup- 
ported between the mid and aft masts. 
The a.c. power for all signal equipment 
was provided by two 100 kw., three - 
phase, 220 volt, deisel- driven genera- 
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HERSHEL'S LOW PRICED SPECIALS 

ÿ:o 

iie,,. 

m 2 
Transmitter and receiver Navy BNI -IFF :The famous boat anchor 
tat released from the Government for surplus. The set has been 

widely used on the 144 MC band. It can now be used as a trans- 
mitter and receiver. Shpg. wt. 100 lbs. Your price $14.95 
less tubes and power transformer 

TUBES 
832 $4.95 
955 -9004 .65 
Sockets for Acorn Tubes .24 
VR 150 Voltage Regulators .49 

CONDENSERS -FILTER 
6J6 1.50 
614 .95 
8 M.F.D. -600 W.V.D.C. Oil Paper 

Round Can 1.95 
4 M.F.D. -600 W.V.D.C. Oil Paper 

Round Can .95 
1 M.F.D. -1000 W.V.D.C. Oil Paper 

Square Can .89 
I M.F.D. -3000 W.V.D.C. Oil Paper 

Round Can .95 
8-8 M.F.D. -350 V. -20 M.F.D. at 

150 V. -Can .69 
8 -8 M.F.D. -475 -W.V.D.C. Micamold .69 
20 M.F.D. -250 V. Non Polarized .49 

BLEEDERS 
75 M. OHM -200 Watt .49 
2500 OHM -100 Watt Adj. .49 

TRANSFORMERS 
6.3 V. -6 Amps. 110 V.A.C. -60 Cycle $1.49 
6.3 -4 Amps. -750 C.T. at 150 Ma 3.95 
6.3 -3 Amps. -600 C.T. at 100 Ma 1.95 
Coaxial Cable -Rg. 54 A /U -58 Ohm 

per Ft .06 
Amphenol Coax Fittings- Male -35c- 

Female .25 

Tuning unit B. C. 375. Each unit hos three double spaced tuning 
cond. Approximately 65 MMFD. Coils SW chokes national 
velvet dials and assorted Mica cond. 2500 WVDC $4.95 over 550.00 in parts 

Condenser oil filled, hermetically sealed, 8.5-8.5 M.F.D., 
1000 V.D.C., convertible to 4.25 M.F.D., $5.95 2000 V.D.C., 5'/a" long, 2" wide, 5" high.. $ 

A wonderful coil which can be used on high frequency 
Aluminum can. 30 MC, I.F. trans. silver slug $ .29 tuned P 

Mica capacitor .002 M.F.D., 3000 V.D.C., 
$ .89 2.5 Amp., 300 K.C. 

(20 per cent deposit on all C.O.D. orders.) 

HERSHEL RADIO COMPANY 
5249 Grand River, Detroit 8, Michigan. 

Dyne Motor power supply -input 6 or 12 V, output 500 VDC 
at 160 MA mounted on box with circuit breakers, relays, inter- 
ference filter and two 10 ft. cables. Army surplus. $9.95 Shpg. wt. 84 lbs. 

CONDENSERS 
100 M.M.F.D. Variable A.P.C. -Type- 

Silver Plated .59 
30 M.M.F.D. Variable A.P.C. -Type- 

Silver Plated .25 
1 2 M.M.F.D. Variable W Shaft .30 
Neutralizing Condenser for (250 Th.) 

Johnson .95 
12 M.M.F.D. Vacuum Condenser -20,000 

V.D C. 3.95 
%" and %" Powdered -Iron Slugs - 

6-32 Screw Shaft .10 
Hallicrafters Tuning Knobs -S X 28 .29 
Hallicrafters Volume Knobs -S X 28 .15 
25 Watt -210 Johnson 4 Prong 

Porcelain Socket .39 
Pots. -Screw Driver Shaft -2 Meg.- 

1 Meg. -150 M. -50 M. -25 M.- 
5 M. -2 M. -200 Ohm -Ea .29 

BC 610 HT4- Tuning Units -ECO or XTAL 
IN STOCK -2 to 2.5 MC. -2.5 to 3.2 MC 
5 to 6.34 MC 
8 to 12 MC.- Diagrams Furnished 1.95 
SOCKETS TO MATCH .25 
0-50 Micro. Amp. Meters 0-1.2 Scale - 

Amsco. DeJur 312 - 9.50 
Flexible Coupling -15,000 V. Insulation - 

r/ " to W Shaft .49 
144 -MC. Radar OSC. uses -15 E or HY 

75 Tube. Enclosed Silver Plated Tank 
and Variable Couplink. Complete- 
Less Tube 3.95 

Selsyn- Motors -2 for 3.95 
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When this Bell Laboratories chemist 
turns the stop -cock he raises a column 
of mercury to trap a micro -sample of 
gas evolved from a specimen of cop- 
per. Later he will analyze the sample 
by micro -techniques. 

Trapping poisons by micro -chemistry 

Touch of a finger- tip -or even the dust in apparently clean 

air -can carry enough contamination to ruin an electron 

tube. Bell System scientists found this out through micro - 

gas analysis using new and original techniques. 

They determined what could destroy the tube cathode's 
power to give off electrons, and how much -to the millionth 
of a gram. Then, with Western Electric, they developed 
a manufacturing technique to keep these destroyers out of 

the tubes. ... Bell Telephone Laboratories scientists estab- 
lished the world's first industrial micro -chemical laboratory 
more than 16 years ago for the Bell System. 

Today micro -chemistry is constantly at work, helping 
to raise still higher the standards of telephone service 

and performance. 

BELL TELEPHONE LABORATORIES 

EXPLORING, INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 

December, 1916 87 
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ARMY-NAVY owe 
HEAD PHONES 

$249 

BURSTEIWAPPLEBEf. 
/*adz /4 444c4et 

tali 

Limited 
quantity 

these 
fine brand 

new 
head 

phoe. Highly sensitive, 

8000 
ohm s t edance. 

Bi-polar 
mag- 

nets, 
Bakelie 

shell an d cap. 
Ad¡us t - 

ble head 
band, 

her co 
Vered 

spring steel. Cord 

from one 

side, 
out of the WO. 

o l d e d 

sponge 
rubber 

ear cushions. 
Our 

price only $2.49 
per set plus 

c 

postage 
and pa e 

charges 0e 

valu 513.50. 
Order 

1 
. 

MAIL THE COUPON 

FREE CATALOG 

Latest developments in radio and 
electronic parts and devices, newest 
ham gear, gadgets, bargains, war 
surplus items . get this rad hot 
bargain catalog FREE. 

18 YEARS 

IN 

RADIO 

'MOM. OM MIN 

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 

$ in payment. 

---- 

NAME_ 
ADDRESS 

TOWN STAT 

891 

RCA 7.5 kw. broadcast transmitter installed in the main transmitter room 
aboard the "Spindle Eye." Hallicrafters BC -610 500 w. transmitter was used 
between Kwajalein and Bikini as local order circuit for Admiral Blandy's net. 

tors, with a small 15 kw. motor gen- 
erator set as auxiliary, to be used only 
for operation of receiving and moni- 
toring equipment when the transmit- 
ters were not in operation. 

A series of photographs made of the 
exterior and interior of the "Spindle 
Eye" during Oliver Read's (Editor of 
RADIO News) visit to the "Spindle Eye," 
at Kwajalein in the Marshall Islands, 
show the various installations described 
above, and speak for themselves. 

As mentioned previously, the "Spin- 
dle Eye" was dispatched to Kwajalein 
and was designated responsibilities of 
handling all voice broadcasts, press 
dispatches and radio photos filed by the 
various broadcast and press represent- 
atives based at Kwajalein, and to serve 
as a standby to the administrative 
communication facilities installed in 

the joint communications center on 
the island. For the purpose of Opera- 
tion Crossroads her call letters 
WVLC, were changed to NIGF. Dur- 
ing the early days of our tests and re- 
hearsals considerable difficulty was ex- 
perienced in putting a consistently re- 
liable signal into RCA at San Fran- 
cisco, and Press Wireless at Los An- 
geles which was attributed to the pe- 
culiar orientation of our transmitting 
antennas. The antennas, of course, 
were limited to the standard delta -fed 
doublet, which have the characteristic 
of radiating the maximum signal at 
right angles to the antenna. 

Because of the prevailing winds in 
the Marshall group, which are indi- 
cated on the chart (page 34, September 
RADIO NEWS) ships at normal anchor- 
age, that is standard bow anchor, 

FCC SLASHES FORMS AND OTHER PAPER WORK 
FOR LICENSE APPLICATIONS 

To further speed handling of its postwar work load, the Federal Communications Commis- 
sion is paring forms and other paper work to the barest minimum consistent with administra- 
tive requirements. 

Of particular interest to applicants and licensees are condensed versions of forms required 
for new or modified radio facilities. For example, the Commission has adopted, and is about 
to issue, FCC Form 401 -B for police, fire or forestry radio station constuction applications. 
It comprises a single page as compared with the four double pages of its predecessor (FCC 
Form 901). The present 13 questions all appear on one side of a single letter -sized sheet, with 
brief instructions on the reverse. The old form spread 34 questions over eight pages. 

On the press is a new application (FCC Form 401 -C) for the utility or miscellaneous radio 
services. This has- been boiled down to 15 questions on a single page in contrast to 34 
questions covering eight pages on the old application (FCC Form 401). 

In current use is another dehydrated form (FCC Form 404 -A), which supplants FCC Form 
404 for non -scheduled aircraft station license. A 5 x 8 inch card distills 15 questions which 
formerly required four pages. This card form is, in effect, a combination application and 
license. In other words, a section of the filled -in application is photographically reproduced 
on the license to expedite processing and delivery of the latter. 

Another form (FCC Form 501 -A), now being printed, does the same thing for radiotelephone - 
equipped ships. This, too, is a 5 x 8 card which permits the license to be issued photo- 
graphically. 

The application form for amateurs has not only been revised, but the preparation of in- 
dividual records for this largest single group of licensees has been reduced from seven 
typing operations to one by the use of fanfold cards. 

Also in preparation are simpler applications for broadcast and other authorizations. Details 
will be announced when these are ready for issuance. The Commission feels that it can 
simplify forms to a degree that will meet legal and engineering requirements yet, at the same 
time, be mutually convenient in reducing work in filling out and processing. 

Other short cuts lately put into effect to save time and effort on the part of applicants as 
well as the Commission may be summarized, in general, as follows: 

Extending licenses by blanket order or in blocks when possible to do so. 
Making modification of licenses in certain categories effective for the next full license 

period, particularly in the case of aviation ground stations whose licenses expire on a 
common fixed date. 

Renewing special temporary authorizations without reissuing the documents. 
Terminating the requirement that operators furnish fingerprints and evidence of citizenship. 
Granting third class radiotelephone operator permits on declaration instead of examination. 
Relinquishing permit requirements for operators of some classes of mobile transmitters. 
Making it possible for aircraft radio operators to obtain permits at their home airports. 
Discontinuing the requirement that specific transmitters be designated for communications 

systems and, instead, authorizing their use in specified numbers. 
Abandoning designation of serial numbers in cases where a transmitter is replaced by 

another of the same type. 
Terminating registration of diathermy apparatus, amateur transmitters, and unused trans- 

mitters which are not required to be licensed. 

RADIO NEWS 
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Rectifier Units RA -63 -A -Use for 
battery charging -auto radio oper- 
ation, etc. 
110V. AC -12V, DC -5 amp...$16.75 
110V, AC- 6V, DC -5 amp... 18.75 

Brand new RAK -8wnd RAL-8 radio receivers. Built 
by the Magnavox Company for U.S. Navy. Tubes 

used: 1st and 2nd R -F 6D6's; detector -6D6; output 
limiter 41; audio output 41; 1st audio 6D6. Power 
supply: 5 -3 rectifier; 874 -voltage regular; 876 current 
regulator. 

Both receivers complete with individual power sup- 
plies and remote control unit. Shipped in original over- 

seas containers, wt. 250 Iba; 110 V -AC. $225.00 

RAK-8 separate -tunes 15-600 KC. Shipping wt. 69 

lbs. $65.00 

RAL-8 separate -tunes .3 -23 mc. Shipping wt. 74 

lbs $125.00 

CMX- 20131 -A Power Unit separate, shipping wt.. 41 

lbs $20.00 

Code Practice Equipment AN /GGQ -1. Brand new. 
Complete as shown including spare 1171V7GT tubes. For 
110V .-AC. operation e each $12.50 
Motorola UHF Antenna for 27-42 mc. Complete with 
matching sections. 100 ft. Amphenol transmission line, 
guy wires and shipping box as shown each $35.00 

"Horsie-Talkie" BC -745- Receiver & Transmitter. Portable com- 
munications up to 5 miles in 2 to 6 mc. band. Complete with crystals 
and 9 tubes. Battery voltages required. Receiver: 1.5 V. filament, 
67.5 V. plate at 20 ma. Transmitter: 1.5 V. filament, 105 -125 V. plate 
at 50 ma. Chest unit included- shipping wt. 16 lbs ....each $17.50 

Power supply unit PE-157 is storage battery operated A and B supply 
for operation of BC -745. Eliminates batteries and chest unit. Operates 
from 6 V. external battery or self contained 2 V. rechargable storage 
cell each $10.00 

f 

BC- 654-A- Receiver and Transmitter 
for frequencies 3800 -5800 KC. Used but 
in good operating and mechanical con- 
dition. Worth many times the price for 
parts. Complete - with all necessary 
tubes. Shipping weight 40 lbs. 

each $29.75 

PE- 104 -Vibrator power supply for 
receiver operation from 6 or 

each $bat- tery 
PE- 103 -Dynamotor for mobile op- 
eration of transmitter from 6 V. or 
12 V. supply. Output 500 V. at .160 
amp new $17.50 

AN /PRS -1 Mine De- 
tector. Brand new. 
Used to locate buried 
treasure, pipes, etc. 
Complete less batter- 
ies each $16.95 

BC -406 -A Receiver -Brand new. Jlanufactured by Western 
Electric. 165 and 205 me operation. IF frequency 19.5 mc. IF 
band width .7 me. Easily converted for operation on other ultra- 
high frequencies. Operate from 110 V., 60 cycle, A.C. Worth 
many times this amount for tubes and parts. 
Tubes -one 5T4, two 6SJ7, four 6SK7, one 6N7, five 954's, one 
955, one 6F7, one 6N7. Also contains small 110 V. operated motor 

each $34.50 

LAST MINUTE SPECIALS! New \laterial 
JK-34A Phone Jack for PL 55 plug $0.15 each 

JK33A Phone Jack for PL 68 plug .20 each 
.15 Amphenol Ceramic Octal Sockets 
.17 a h Ceramic water socket 4 5, and 6 prong .15 each Ceramic Coil Form 2- (ha. 5' length 

Variable Condenser 15 mmf .25 each 
Acorn Tube Sockets- Ceramic 

1.95 each AN-30 Antennae 
Potentiometers: 25,000, 3500, 500. 1500 and 150 ohm 

35 each valves. All wire wound 
Toggle switch SPST .20 each 
Tggle switch DPDT 

r Terms cash with order or 25 %, Balance C.O.D. All 
L items shipped collect. 

f.$$ RADIO COMPANY 
130 W. NEW YORK STREET INDIANAPOLIS 4. INDIANA 

December, 1946 
rro 
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Col. Luichinger explains the salient features of the 7.5 kw. broadcast 
transmitter to Editor O. Read. Copy which appeared in the August Radio 
News was sent to the United States over this "Spindle Eye" transmitter. 

would lay on a course of approxi- 
mately 70 degrees, thus setting our 
maximum signal at right angles to 
this course, or 160 degrees and 340 de- 
grees. The true great circle course 
from Kwajalein to San Francisco was 
53 degrées, and in order to place our 
maximum signal lobe on 53 degrees, it 
was necessary to set the ship on a 

course of 143 degrees where she was 
anchored permanently into position by 
special bow and stern anchors. To 
further increase our signal strength to 
the West Coast it was decided to at- 
tempt what was at first termed impos- 
sible, that is, the construction of a V 
antenna, which tip to now had always 
been confined to land based stations 

only. Realizing the importance of put- 
ting a reliable signal to the United 
States broadcasting networks, every 
possible angle was considered. This 
inverted VI, unterminated antenna was 
constructed by supporting the apex 
from the midmost of the ship and rún- 
ning the two sides out in the lagoon 
to anchored buoys. We admitted at 
the time that the idea sounded rather 
wild, but felt it was worth a try and 
the results that were obtained justified 
this unorthodox construction. A 30% 
improvement in the signal strength to 
the West Coast was our reward. The 
detail of this peculiar construction is 
shown in photograph (page 32). 

Another special construction feature 
involved in the "Spindle Eye's" func- 
tion, was our remote receiving station. 
Because of the high noise level at 
Kwajalein, as a result both of atmos- 
pherics and the mass of interference, 
to say . nothing of the normally high 
noise level aboard ship, it was difficult 
to receive reliable cue signals from 
RCA and Press Wireless on the West 
Coast. Many times the signal -to -noise 
ratio was such as to render the State- 
side signals unreadable. To overcome 
this difficulty we selected a spot at the 
extreme northern tip of the island of 
Kwajalein and set up a remote receiv- 
ing station. It was possible then to 
receive the cue signals at all times, 
fairly free of interference, particularly 
the electrical disturbances created on 
and in the vicinity of the ship. Thèse 
signals were piped out to the ship over 

U. S. SIGNAL CORPS 2 -WAY TALKING SYSTEM 
Made by Western Electric for ''Army Tanks." Now you can use them for inter- 
office communication, house to garage, living room to baby's room, on the farm, 
and many other places. Volume sufficient to use as public address system. Sensitive 
enough to pick up your voice 100 ft. from microphone. Sturdy all steel construction. 
Will take plenty of abuse. (Just plug into 110 volt A.C. line.) Has talk -listen 
switch, volume control, standard tubes. The small unit is a speaker receiver which 
can locate up to 1;000 ft. away. Connect as many as 10 speakers. Just plug in and 
operate. Comes complete with master unit and one speaker receiver unit. O.P.A 
Approved 
Extra speaker receiver unit 

$3450 
$595 

HS -30 HEARING AID 
TYPE HEADSET 

Hi- fidelity, flat. from 100 to 
10,000 cycles, impedance 128 
Ohms, will operate across 
low impedance voice coil. 
With matching transformer 
impedance is 8000 
ohms. Brand new, $298 complete with plug 7v 
and .transformer... 

HS -16 HEADSET 
Noise- proof, rubber -cush- 
ioned, equipped with 2 
matching transformers, mag- 
nesium earcaps. A 
superior headset. $í70 8000 ohms imped- 
ance. Brand new... $2" once. 

RA -20 POWER SUPPLY 
For Signal Corps receiver. BC -342, ' output 250 
v. filtered DC, 12.6 v. et n 3 amps, 12.6 @ 1 amp. 
Replaces battery pack on BC -312 to convert to 
110 volt AC operation, can be used with other receivers. li 89 
Complete `4 

SINGLE OUTPUT TRANSFORMER 
13¢" x 1 %" x 11/2' Secondary impedance, 
4000, 250 and 4 ohms 
TUBE TESTER FILAMENT TRANSFORMER 
11 Windings from 1 /¿ volt to 110 voll. 
Remit 25% with Order! Cash, Check or M. O. 

10 LB. CHRISTMAS 
GRAB BAG KIT 

Hundreds of valuable 
radio parta. Transform- 
ers, terminal lugs, coils, 
wire, condensers, sock- 
ets, etc. An excellent gift 
f or the radio -minded 
young man. Useful items 
for the radio service 
technician. 

lo LBS. $1.69 

BROADCAST BAND 
CONVERTER ,F 

100 KC to 1550 KC , 

A valuable unit for own- 
ers of Army -Navy surplus 
receivers, uses a single 
tube which derives its 
power from the receiver with which it 
is used. No wiring necessary with 
special adapter. The output of the con- 
verter connects to the antenna of the 
receiver. Tried and tested with BC -312, 
BC -342, NC- 100 -ASD, BC -779, BC -348, 
etc. No technical knowledge neces- 
sary to connect. Instruc- 

$1500 Lions enclosed. In order- 
ing state model number.. 

THOR ELECTRONICS 
5051 N. CLARK ST., CHICAGO, ILL. 
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MOST- 

RADIO DIAGRAMS OFTEN- 
NEE ED 

Covering 1946 ,1942,1941,1940,1939,& 1926.1938 

SUPREME PUBLICATIONS OVPRIC[D DIAGRAM MANUALS 

Most Popular 

Models Made By: 

Emerson,Motorola, 
RCA, Philco, Fada, 

Belmont, Sears, 
GE, Westinghouse, 

Arvin, Wards, 
United Motors, 
Western Auto, 

Majestic, Zenith, 
Admiral, Detrola, 
Stewart -Warner, 

Stromberg- Carlson, 
Sparten, Warwick, 
and many others. 

You can simplify and speed -up all radio repairs with Supreme Diagram 

Manuals. Service radios faster, better, easier, save money and time, use 

these most -often- needed diagram manuals to get ahead in radio servicing. 

At unbelievable low cost (only $2 for most volumes) you are assured of 

having in your shop and on the job, diagrams and essential repair data on 

4 out of 5 sets you will ever service. Every popular radio of every make, 

from old timers to new 1946 sets, is included. Clearly printed circuits, 

parts lists, alignment data, service hints are the facts you need to improve 

your servicing ability. Save hours each day, every day, let these six volumes furnish dia- 

grams for 80% of all sets you will service. See picture of manuals above. Each volume has 

between 192 and 240 pages, size :81/2x11 inches, 
each with index. Manual style bind- 
ing. See coupon below for prices. 

SAVE HOURS ON EVERY JOB 

Be ready to make repairs in minutes instead of 
hours. You will be called upon to fix hundreds of 
models listed in these easy -to -use manuals. Tackle 
each job with the needed help found in these serv- 
ice manuals. Greatest bargain in diagram books. 
Send your order today. Plan to use these manuals 
this week. 

Guarantee 
All manuals sent on 
10 -day trial basis. 
You must be entirely 
satisfied or your 
money will be re- 
funded. 

SUPREME 
PUBLICATIONS 

(In business 13 years) 

'Other Practical Radio Manuals 
RADIO SERVICING COURSE -BOOK 

Let this complete 22- lesson radio course help you get ahead 
in radio servicing. Learn new speed -tricks of radio fault find- 
ing, case histories of common troubles, servicing short -cuts, 
extra profit ideas. Servicemen use this low -price radio training 
to brush -up and study new servicing methods. Re- C 

O printed in 1946, with latest facts. Complete 22 les- J 
sons, with self -testing questions, index. Large size: . 
8% x 11 in. Postpaid, only. 

SIMPLIFIED RADIO SERVICING by COMPARISON 
New, revolutionary different Comparison technique permits you 
to do expert work on all radio sets. Most repairs can be made 
without test equipment or with only a simple meter. Many point - 
to- point, cross -reference circuit suggestions locate faults In- 
stantly. Covers every radio set - new and old. This new serv- 
icing method presented in manual form, size 8% x 11 

inches, 84 pages. Over 1,000 practical hints, 24 
large trouble -shooting blue -prints. Charts for circuit 
analysis. 114 tests using a 5c resistor. Price, only 

* STEWART- WARNER MANUAL 

* ARVIN DIAGRAM MANUAL 

50c 

50c 

* GENERAL -ELECTRIC MANUAL 50c 
61 pages of popular circuits. size: x 8% inches 

Compiled by 
M. N. Reitman, 
radio engineer, 
teacher, author 
& serviceman. 

supreme Pub%cations 
PUBLISHERS OF RADIO BOOKS, MANUALS, AND DIAGRAMS 

RECORD PLAYERS & RECORDERS MANUAL 
Just what you need to repair quickly thousands of automatic record 
changers, manual players, phono pick -ups, wireless oscillators, re- 
corders, and combinations. Hundreds of mechanical and electrical 
diagrams. Instructions for adjustment and repair. Most @@150 
popular units of all makes. 128 large pages, 8',41J, in. Only W 

GET THESE MANUALS AT YOUR JOBBER OR SEND COUPON -. 
December, 1916 

NO RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 9 S. Kedzie Ave., CHICAGO 12, ILL. 

Ship the following manua s: (Satisfaction guaranteed or money back.) 

1946 PRICED Radio Servicing Course @ $2.50 
1942 AT ONLY Simplified Radio Servicing @ i.50 
1941 $200 Stewart- Warner Manual @ .50 
1940 Arvin Diagram Manual @ .50 

0 1939 EACH General Electric Manual @ .50 
1926 -38 @ $2.50 Record Players & Recorders @ 1.50 

I am enclosing $ send postpaid. 

Send C.O.D. I am enclosing E deposit. 

Name: 

Address : r 
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-40u, 
(V 

flou ego itout SIGNAL TRACE aged "PeouiC " *' 

rROVAC 
earcni:40,EDIPROBE ---, 

*Pencil -thin RF probe 

The PROVAC electronic vacuum tube volt-ohmmeter 
permits the laboratory engineer and radio service tech- 

nician to measure every voltage required in the design 
laboratory and radio servicing. 
Measure R.F. with the same ease as measuring D.C. with 

the latest development in R.F. probes. It is no longer 
necessary to guess at which point the signal stops. 

DC Ranges: 0 fo 3- 10- 30.100 -300 and 1,000 volts. All ranges 
have a constant input resistance of 11,000,000 ohms. Accuracy 
3% ± 
AC Ranges: 0 to 10-30-100-300 and 1,000 volts. Sensitivity: 
1,000 ohms per volt. Accuracy 5% ± 

Electronic Ohmmeter Ranges: 0 -1,000 ohms, 0. 10,000 ohms, 
0- 100,000 ohms, 0 -I megohm, 0.10 megohms, and 0.1,000 mug - 
ohms. 
R.F. Voltage ranges 013- 10.30.50 Volts to be measured on 100 
Volt range. 

Bridge Amplifier Circuit Meter individually calibrated for use with set of test 
leads, signal tracer probe and batteries. 

Features of the EDIPROBE 
Smallest R.F. probe made. 
Frequency range W Cycles to 
over 100 Megacycles. 
Effective circuit loading: 
3 mmf. and I megohm. 
Can be- used as an output 
meter. 

PROVAC 

Can be used for measuring 
decibels. 

Checks condensers for open 
circuit. 

Works with any standard 
V.T.V.M. 

Model ED 100 SC e50 VTVM Model 100 $Ef50 EDIPROBE $085 
(with EDIPROBE).. lJ (without probe).. dL (RF Probe).... a 

Jobbers and dealers write for exclusive Territory Distribution. 
Orders addressed to us will be credited to your nearest dealer. 

V "rite rep,. N L for FREE Technical Manua 

IRVINGTON NEW YORK 
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. . a are the answer 
to any network problem 

SHARP CUT -OFF 

LOW INSERTION LOSS 

HUM PROOF 

COMPACT 

HIGH STABILITY 

Toroidal Coils 

Inductance -I MHY to 3 HYS 
Frequency -300 cy. to 30,000 cy. 
"Q " -55 at 1000 cy.; 150 at 3000 cy. 

Ask to be put on máiling !íst for com .P' ete 
catoIegue of coils and filters. 

S-105 WIDEBAND FILTER 

O o Ln o rn o a 
CV - - - N N i OF CENTER FREO. 

Actual measurernenis taken on 
Toroidal Coil Filter rnonutaU. red 
by Burnet & Co. 

&yule& g ea. Designers and Manufacturers 
of Electronic Products 

10 -12 VAN CORTLANDT AVE. EAST, BRONX 58, N. Y., SEdgwick 3 -1593 

two spiral -four cables, a standard Sig- 
nal Corps development, the makeup of 
which is familiar to most communica- 
tions people. This cable was placed 
submarine fashion, merely laid on the 
bottom of the lagoon, and furnished 
four physical circuits of excellent qual- 
ity. 

Two additional circuits were ob- 
tained by phantoming the two groups. 
These circuits in this spiral four run 
also served as remote pickups in fu- 
ture broadcasts on A -Day, when the 
island telephone cable facilities were 
used in conjunction with the spiral 
four circuits to reach the remote points 
referred to later. These circuits were 
backed up by v.h.f. radio channels 
which were only to be used in the case 
of the cable's failure, the reason for 
this being that the terrific amount of 
radio equipment already in operation 
on the island of Kwajalein and the va- 
rious ships in the lagoon, including our 
own high -powered transmitter, created 
a terrific radio interference problem, 
and I still sometimes wonder how any 
of it worked. 

As a sample of the kind of a job the 
"Spindle Eye" did, let's take a look at 
the A -Day show. Our first duty on 
Able Day was at 3:30 in the morning, 
Kwajalein time, when a blow -by -blow 
description was given by W. W. Cha- 
plin and George Murad of NBC and 
CBS, respectively, of the evacuation of 
all unnecessaries from the island of 
Kwajalein to the nearby island of 
Ebeye. This was a precautionary move 
by Commodore Wyatt, Commander of 
the Atoll, against the possibility of an 
accident in the take -off of "Dave's 
Dream," scheduled for two hours 
hence. Our next show was a remote 
pickup at 5:30 a.m., directly from the 
starting line of the long B -29 runway 
at Kwajalein where we carried our 
portable equipment to the roof of the 
Operations Building and, with the aid 
of the remote lines described above, 
the commentators for NBC, CBS and 
ABC described the take -off of "Dave's 
Dream." 

Upon the completion of this task we 
picked up our equipment and headed 
back for the ship, where we prepared 
to take our place in the pool show 
which was to follow immediately after 
the signal, "Bombs Away." 

At 0900 Bikini time the signal, 
"Bombs Away," not only set in motion 
numerous unattended electronically 
controlled equipment, but was also the 
cue for the big radio show. For the 
rest of Able Day we were kept very 
busy. The opening commentary came 
from the ships in the Bikini area, while 
we rode the order channel, set up on 
a low frequency, for coordinating the 
many pickup points within the test 
area, awaiting our cue, "Go ahead, 
Kwajalein." After our participation 
in the "Pool Show" we had intermit- 
tent five to fifteen minute spots 
throughout the day, with the various 
networks in the States, covering ma- 
terial originating at Kwajalein. 

For the most part all voice shows 
coming from the "Spindle Eye" were 
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LAFAYETTE SCOOPS INDUSTRY WITH BARGAIN 

SALE OF FINE RADIO PARTS AND EQUIPMENT 

IMMEDIATE DELIVERY! 
QUANTITY LIMITED! ORDER NOW! 

SPECIAL TUBE -SOCKET OFFER 

829B Socket with built -In by -pass con- 
densers. 
HR166 -Your cost only .99c 

Super combination specia1,829B /3E29 tube 
plus above socket. A great ham buy. 5 X75 
HR 189 -Your cost only ,7 

BEST BUYS 

IN TRANSFORMERS 
Just take a look at these. Here's your big 
chance to buy that heavy -duty, long - 
lasting power unit you've been wanting. 
And at a price so low it will probably 
never be duplicated. Every transformer 
listed is brand new, hermetically sealed 
and has a 115-volt 0 /60 -cycle primary. 

PLATE & FILAMENT TRANSFORMERS 

HR 296 
770 V CT at 280 ma. 
750 V CT at 175 ma. 

5V at 6amps 
5Vat6amps. 

6.3V at 3.6 amps. 

Size: 
4%' x 5% x 5W H 

Shipping Weight- 
15 lbs. 

3.95 

HR 297 
900VCTat 93 ma. 
6.3V at 3 amps. 

5V at 3amps. 

Size: 
4Wx 3%. xV 
Shipping Weight - 
81/2 lbs. 

2.95 

HR 298 
800V CT at 100 ma. 
500 V CT at 15 ma. 

5VCTat 3amps 

Size: 
4r/ax3%=z5H 
Shipping Weight- 
12 lbs 

3.49 

HR 299 
876V CT at 161 ma. 

5 V at 3 amps. 

Size: 
41/4é x 5' /e' x 7'/i H 

Shipping Wt- 
19 lbs. 

3.49 

HR 300 
800V or 720V CT at 

185 ma. 
5v 3 amps. 
5V 3amps. 

6.3V 9.6 amps. 
6.3V at 0.6 amps. 
6.3 V at 0.6 amps. 

Size: 
6' x 4 ' / i x 4 %r' H 

Shipping Wí- 
16 lbs. 

3.95 

HR 301 
740 V CT at 125 ma. 

5V at 3amps. 
6.3 V at 6 amps. 
24V at 1 amp. 

Size: 
4W x 4W x4% H 

3.75 

HR 303 
5VCT at 6.75 amps 
5VCT at 6.75 amps 
5VCTat13.i amps. 
3,500 Volt Test 

Size: 
3" x5'x 6'H 
Shipping WC- 
12 to. 

3.95 

Hams-experimenters-attention! 
Here is the biggest opportunity you've ever had to buy the 
kind of equipment you've always wanted -at prices lower 
than you've ever dreamed of. 
Transformers -chokes -meters- tubes -you'll find 'em all 
in this mammoth money -saving offering. What's more, every 
item is brand new, fully tested, built up to the industry's 
highest standards. 
Orders will be coming mighty fast and quantities are limited - 
so get your order in NOW to avoid disappointment. Fill 
out the coupon below and get it in the mail TODAY. 

WILCOX CW-3 RECEIVER 

3140 V.C.T. PLATE 

TRANSFORMER 

Outstanding h -v transformer buy! Rated 1.5 
K.V.D.C. but tested at 7.5 K.V. Primary is 
110/115/120 volts at 50 -70 cycles. Secondary is 
1570-0-1570. Massive end castings. O.D. Finish. 
Ceramic stand -offs fully coded. 
Wt. 95 lbs. 32.50 ZPS 546 -Your cost only 

The Wilcox CW -3 is a fixed -frequency 7 -tube superhet with xtal-controlled 
local oscillator. Coils cover 3100 to 6100 KC with stale whose frequency is 

455 KC below receiver frequency. Set is ideal as an IF when used with 
H -F converter. Tubes are 2 -6K7, 1-6K8, 2 -6C8G, 1 -8SN7, 1 -80. 
Furnished with 4595 -KC xtal 500-ohm output. Fits standard 19' rack 

NISHED WITHdCOMPLET 
Operates 

SET OF SPAR50/60-cycle US. line. FUR- 
NISHED 

558 -With Instructions. Shpg. Wt. 16 lbs. 24.95 Your cost only 

HOT TELEVISION 
SPECIAL 

1t 
Size: 

HR 302 31/2' x4s /a' z 71N H 

Shipping WL- 
4.580 V at 2 ma. 10 lbs. 

2.5 V at 3amps. 3.49 15,000 Volt Test 

(Plate lead 8 Cap out of side) 

FILAMENT TRANSFORMERS 

HR 304 Shipping Wt.- 

6.3 V CT at 5.1 amps. 
7 lbs. 

6.3 V CT at 1.2 amps. 
1 ,780 Volt Test .1.69 

Size: 23/¡ x 21/2á 3 474.. H 

HR 305 
6.3V CTat22 amps. 
6.3V CT at2.4 amps. 
6.3V CT at 2.25 amps. 
6.3V CT at 0.6 amps. 

Size: 41/4. 414 s 4W H 

3.95 

HR 306 sh Aping Wt.- 
10 VCT at 13 amps. 20 lbs. 

10 VCT at 6.5 amps. 3.95 
6.3 VCT at 2 amps. 

Size: 7 +/4" X 4%2" x 7W H 

ZPS 556 Shipping Wt- 
5 lbs. 

1,780 VolttTestamps. 1.39 
Size: 23/4" x 2% x 4' H 

ORDER FROM 
THIS AD 

WRITE NAME AND ADDRESS PLAINLY i 
LAFAYETTE RADIO 

DEPT. RI.-6 

RADIO WIRE TELEVISION, INC. 

100 SIXTH AVE. 110 FEDERAL ST. 14 CENTRAL AVE. 

NEW YORK) 3 BOSTON 10 NEWARK 2 

December, 1940 

FAST DELIVERY ON HALLICRAFTERS S -38- 
S- 40- SX -42. ALSO ON NATIONAL NC -46- 
N C- 240D -H RO5TA. 

New Eimac 100TH - Only 8.95. New Eimac 15E 

Only 1.95 

HALLICRAFTERS HT9 TRANSMITTER IN STOCK 

Stock Ns. 

ZPS 552 110 

553 125 

554 175 

555 5. 200 

1.780 VOLT TEST 

H R 307 20. 75 334 

H R 308 12. 135 127 

H R 309 1. 10. 150 134 

Dual Choke 1 IO. 150 134 3 % w round 
4"H 

H R 284 17.5 20 330 1 /é ' 
HR 310 600 ohms line to 6 ohm V.C. + 117a 

dbroeve s 21/2"H 

Ind. 
H ys. 

20. 
6.5 
8. 

Current D.C. Res. 
Size Ma. Ohms 

340 3' " z 4A" z 4r'z "H 
161 - 3' /a" x 3%" x 3r /e "H 
127 ave "x 4' /e "x 4'/ "H 
80 35 /e" a 411" s 53/4 "H 

23/4" x 21/2" x 3' /2 "H 
43/4" a 342" x Osé "H 

W t. 
Lbs. 

7 

5 
10 

IO 

5 

5 

5 

2 

3 

Your 
Cost 

51.39 
1.39 
1.69 
1.69 

1.29 
1.49 

2.49 
.69 

.69 

SPECIAL COMBINATION OFFER . . $ -95 

7 

Heavy -duty filament transformer plus two brand new 872A 
tubes complete with sockets. Transformer has three outputs 
-two 5 -volt 6.75 -amp windings, one 5 -volt 13.5 amps. 
3 wvolt test. Size 5' x 5' x 6' H. Offer limited, so order 

HR 99 -Shpg. Wt. 15 lbs. 8.95 Your cost 

PRECISION VARIABLE CONDENSERS 

Ideal for VFO's, frequency meters, wavemeters, etc. 23 to 150 mmf. Complete 
with 96 to 1 ratio, back -lash free, right -angle drive. Perfect for use anywhere a 
high grade unit Is required. 95e 
H R 175 -Your cost 

GENEMOTORS 
Here's a Genemotor 
buy that can't be 
beat. They're all sure 
to be snapped up, so 

get your 
order in 

ZPS 576 -Rated 9- 
volts input, 400 -volts D -C output. 
When 
battery, tests show 300 volts at 50 ma, 
280 volts at 75 ma, 240 volts at 100 ma. 
All readings taken less filter. Just the 
thing for driving small mobile rigs. 
Shpg. Wt. 10 lbs. 2.25 Your cost only 

ANTENNA CURRENT 
METER 

Meter calibrated 0-10. External ther- 
mocouple. 750 ma capacity. 
ZPS 550 -Your cost just . . 1.50 

PRICE COAX RELAY 
This Price Coaxial Relay is a unit 
for transferring 50-ohm transmission 
line from receiver to transmitter 
without mismatch. Takes three 
RG-58/U cable plug.. Switches 750 
watts of RF. For 115 -volt 50/01t 
cycles AC. 

Z 14232 -Your cost only / y 
50 

H R190 Plugs for above.each .25 

BC-406 RECEIVER 
You get a real break this time. We 
were completely sold out the last 
time we offered this great ham 
bargain. But here it is again, and at 
a new low price. BC-406 is a 15 -tube, 
205-mc superhet that's easy to con- 
vert to 10, 5 or 2 meters. Con- 
version inatructiona included. Parta 
alone worth far more than your coat. 
15 tubes included. Mounted on 
heavy steel chassis in steel male. 
Shea. Wt. 95 lbs. 
ZPS Com- 
plete. 

443-BC -406 

19:95 Your cost only 
ai 
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FREE BOOK 

OK/ 

Constructed of one -fourth inch oak stained 
plywood. Drilled to accomodate motor, pick- 
up, switch and volume control. 

Size 4 "x 10 7 /8"x 12 ". 
Net weight 1 lb. 12 oz. 
Stock No. AB -13 

Phono Motor and Turntable 

$3.61 

Rim drive, uniform speed and quiet running. 
Heavy brown flock covered turntable 9 1/8" 
diameter. Fully enclosed, cool, quiet motor. 
Space required below plate for motor, 2 TA" 

Net weight 3 lbs. 
Stock No. AB -9 

Astatic Pickup 

Astatic curved arm pickup with L -72 repla- 
cable needle type crystal cartridge. Beau- 
tifully styled and light in weight- this pickup 
can be used to modernize old turntables. 
Complete with arm rest. 

Net weight 7 oz. . 

Stock No. AB -12 

STANDARD RADIO 6 ELECTRONIC PRODUCTS CO. 

135 East Second Street. Dayton 2, Ohio 

lease ship at once: (RM -12) 
AB -13 Bases @ $1.49 each 

AB -9 Motor and Turntable 
@ $3.61 each 

.AB -12 Pickups @ $2.69 each 

Name 

Address 

City State 

MAIL ORDERS GIVEN PROMPT 
ATTENTION! WRITE US FOR 
INFORMATION ON ALL PARTS 
20% DEPOSIT ON All MAIL ORDERS 

!I I 

Close -up of main patch panel and 
compression amplifier. Capt. Panoff 
is shown setting up a radio circuit. 

on a dual basis, i.e., we modulated both 
the 7.5 kw. RCA and the 2.5 kw. Wilcox 
sending our signal to RCA in San 
Francisco and Press Wireless in Los 
Angeles on two frequencies. Soon after 
the planes began returning from the 
Target area a courier arrived aboard 
the "Spindle Eye" with the first pic- 
tures of the explosion. The order was 
given to separate the transmitters, the 
RCA carrying on with the voice shows 
while the Wilcox was devoted to the 
transmission of pictures. This called 
for a little change in operating pro- 
cedure since all radio photos were re- 
layed through the Army Signal Corps 
Station WTJ at Hawaii, using channel 
B of the Signal Corps single sideband 
system to WVY at the Presidio of San 
Francisco. So between the voice broad- 
casts, all of which were recorded as a 
back up in case of circuit failure, and 
the transmission of pictures, it is easy 
to see what I meant by being busy 
throughout Al?le Day. 

Operating all this fancy equipment 
aboard the "Spindle Eye" was only a 
small part of our headaches. Like any 
large radio station the quality and de- 
pendability of its service will be di- 
rectly proportionate to the mainte- 
nänce of the equipment. Only on two 
oécasions did we go off the air, once 
because the overload relays operated 
(over modulation) and once during a 
heavy storm when the wind shifted, re- 
laxing the tension on our seagoing "V" 
antenna, permitting the antenna con- 
ductor to dip into the Bay. Both of 
these failures were only momentary 
and occurred during unimportant con- 
tacts before Able Day. 

Immediately following our daily sign 
off, all equipment from the antennas 
clear down through the ship to the 
power units, was checked and tested 
and any part failing to meet our es- 
tablished standards was replaced. This 
was a preventative maintenance pol- 
icy, i.e., get the trouble before it hap- 

ENDORSED 

BY CHAMPIONS 

Skill, speed, accuracy free of nerv- ous tension brings big pay, 

The One and Only Candler System 
Nothing else Ilke it. It is the course that has made code champions. Will help any sincere man gain greater speed, accuracy and skill. Learn the Cand}er way. 

Fast, Efficient Operators Needed 
If you need additional speed to be classed as an expert, try the Can- dler method. It is endorsed by cham- pions. It has produced phenomenal results with a minimum of effort. Why not learn the faster and easier way. Get your copy of the Book of Facts for Code students. Telegraph and Radio Operators. 

CANDLER SYSTEM CO. 
P. 0. Box 928. Dept. 2 -O, Denver (I), Colo. 
and at 21 Kingsway. London. W.C.2, England 

Champion Endorses 
CANDLER SYSTEM 
T. R. McElroy, Official Champion Radiotelegraph Operator of the world with speed of 75.2 w.p.m., claims his success is due to the Candler System. 

For Soldering in 
Tight Places . . 

DRAKE 
No. 400 Soldering Iron 

Smallest Industrial Iron 
Ever Designed 

60 Watts -l% in. Tip 
Only 9 in. long -Wt. only 8 os. 

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 $4" 
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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Ee ú 
Vitreous Enameled Rheostats 

Available in 10 sizes, rang- 
ing from 25 to 1000 watts, in a 

wide range of resistances. Ce- 
ramic parts insulate the shaft 
and mounting. The resistance 
winding is permanently locked 
in vitreous enamel. The metal - 
graphite brush provides un- 
matched smoothness of action. 
Engineered and constructed 
for long, trouble -free life. 

WAITE 
Non -Inductive Resistors 

All Ceramic Tap Switches 

A popular switch for use with 
tapped transformers in power 
supply units. Compact, de- 
pendable, and convenient to 
operate. Available in ratings of 
10,15, 25, 50, and 100 amperes, 
A.C. Contacts are of the silver - 
to- silver, non - shorting type. 
Switch shaft is insulated by a 
st!ong ceramic hub. The heavy, 
one -piece ceramic body is un- 
affected by arcing. 

Used as dummy antennas 
for radio transmitters, load re- 
sistors in high frequency cir- 
cuits, and terminating resistors 
for radio antennas. Available 
in vitreous- enamel type wound 
on a tubular ceramic core and 
in hermetically sealed -in -glass 
type mounted on a 4 -prong 
steatite tube base. Sizes from 
50 to 250 watts. 

Parasitic Suppressor 

Radio Frequency Plate Chokes 

For use in the plate circuits 
of diathermy oscillators and 
amateur, aviation, police, and 
commercial short wave trans- 
mitters. Consists of a single 
layer winding on a steatite 
core, rigidly held in place, in- 
sulated and protected by a 
noisture -proof coating. Rated 
at 1 ampere. 

Designed for the suppres- 
sion of unwanted ultra -high 
frequency parasitic oscillations 
due to incidental resonance be- 
tween tube plate and grid cir- 
cuits of push -pull and'parallel 
operated transmitting ampli- 
fiers. Consists of a 50-ohm vit- 
reous enameled non -inductive 
resistor which supports a choke 
of 0.3 microhenries and .003 
ohms d-c resistance. 

Wire Wound Resistors 

Ohmite offers a complete line 
of dependable resistors wound 
on a ceramic tube and pro- 
tected by vitreous enameL 
Ratings from 10 to 200 watts. 
Available in the fixed type 
for general use, and in the 
"Dividohm" type with adjust- 
able lugs for use as a multi -tap 
resistor or voltage divider. 

OHMITE MANUFACTURING CO., 4885 Flournoy St., Chicago 44, U.S. A. 

OHM11TIB 
RHEOSTATS 

December. 1916 

Write Today for 
Ohmite Catalog No. 18 
Provides 16 pages of useful data on the 
selection and application of rheostats, 
resistors, tap switches, chokes, attenu- 
ators, and other equipment. 

RESISTORS TAP SWITCHES CHOKES 
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COMPLETE 
PAY ONLY $1 A MO. 

A KEY TO UNDERSTANDING 
PRACTICAL ELECTRICITY 

Audels Handy Book of Practical Electricity for Maintenance Engineers, Electricians and All Electrical Workers -1440 Pages, 2600 Illustra- tions. A quick, simplified, ready reference 
book, giving complete instruction and practi- cal information on the rules and laws of elec- tricity- maintenance of electrical machinery - A.C. and D.C. motors -armature winding and repair- wiring diagrams -house lighting -power wiring -cable splicing- meters- batteries -trans- formers -elevators -electric cranes- railways - bells -sign flashers -telephone -ignition -radio principles- refrigeration -air conditioning -oil 
burners -air compressors -welding and many 
modern applications explained so you can 
understand. All indexed for ready reference. 
Step up your own skill with the facts and figures of your trade. Audels Mechanics Guides contain Prac- tical Inside Trade Information in a handy form. Fullyillustrated and Easy to Understand. Highly Endorsed. Check the book you want for 7 days' Free Examination. 

Send No Money. Nothing to pay mgr.-- CUT HERE - ---gyp 
MAIL ORDER 

AUDEL, Publishers,49 W.23 St., NtW YORK 
10, N. Y. 

Please send me postpaid for FREE EXAMINATION books marked (a) below. It I decide to keep them I agree to mall $1 In 7 Days on each book ordered and further mailil monthly on each book until I have paid price. o herwise, I will return them. 
HANDY BOOK OF ELECTRICITY, 1440 Pages $4. 
AUTOMOBILE GUIDE, 1700 Pages . . . , . 4. 
REFRIGERATION & Air Conditioning, 1280,Ps. 4. 
OIL BURNER GUIDE, 384 Pages . 1. 
POWER PLANT ENGINEERS Guide,1500 Pages. 4. 
PUMPS, Hydraulics &AirCompressors,1658Pgs. 4. 
WELDERS GUIDE 400 Pages 1 
BLUE PRINT READING, 416 Pages , 2. 
SHEET METAL WORKERS Handy Book 388Pgs. 1. SHEET METAL PATTERN LAYOUTS, 1100 Pgs. 4. 
AIRCRAFT WORKER, 240 Pages . . . . . . 1. 
MATHEMATICS & CALCULATIONS, 0Pg.. 2. 
MACHINISTS Handy Book 1600 Pages . 4. 
MECHANICAL Dictionary, 968 Pages 4 
DIESEL ENGINE MANUAL, 400 Pages . 
MARINE ENGINEERS Handy Book, 1280 ages 4. 
SHIPFITTERS Handy Book, 272 Pages . 1. 
MECHANICAL DRAWING COURSE, 160 Pages 1. 
MECHANICAL DRAWING & DESIGN, 480 Pgs. 2. 
MILLWRIGHTS & Mechanics Guide, 1200 Pgs: 4. 
CARPENTERS & Builders Guides (4 vols.), . 6. 
PLUMBERS & Steamfitters Guides (4 vols.) . 6. 
MASONS & Builders Guides (4 vols.) . . . . 6. 
MASTER PAINTER & DECORATOR, 32 Pgs. 2. 
GARDENERS & GROWERS GUIDES (4 vols.) 6. 
ENGINEERS and Mechanics Guides 

Nos. 1, 2, 3, 4, 5, 6, 7 and 8 complete . , . 12. 
Answers on Practical ENGINEERING . 1. 

El ENGINEERS & FIREMANS EXAMINATIONS . 1. 

H 

ELECTRICIANS EXAMINATIONS, 250 Pages. 1. 
WIRING DIAGRAMS, 210 Pages . 1. 
ELECTRICAL DICTIONARY, 9000 Terms . 2. 
ELECTRICAL POWER CALCULATIONS, 425 Pgs. 2. 
RADIOMAN'S GUIDE, 914 Pages 4 
ELECTRONIC DEVICES, 216 Pages ... .. 2. 
ELECTRIC LIBRARY, 12 vol., 7000 Pgs., $1.50 vol. 
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pens and preserve the continuity of the 
service. 

This was a tough schedule to meet, 
considering the limited personnel with 
which I was forced to operate and it is 
entirely fitting to acknowledge here 
that our success on this operation was 
possible only because of the high cali- 
ber of boys I had with me. They not 
only possessed the ingenious "know - 
how" but that eager willingness to 
carry on in that well -known fashion - 
unselfish devotion to duty. My operat- 
ing group was headed by Capt. Shelton 
"Buck" Weaver of Nashville, Tennes- 
see, formerly of Radio Station WSM, 
who handled the master control room 
most of the time himself. Assisting 
him in these operations was Lt. Jack 
Panoff, of Brooklyn, N. Y. The record- 
ings and receiving equipment were 
handled by Lt. Robert Diehl of Mil- 
waukee, Wisconsin, and the transmit- 
ters and power by Lt. John Rolfing of Atlanta, Georgia, and Lt. Robert Dun- 
bar, Hampton, Virginia, and the radio- 
photo v.h.f. voice frequency telegraph 
terminal and teletype equipment by 
Capt. Michael L. Burke, of Indianapo- 
lis, Indiana. 

As pointed out earlier in this article, 
the series of photographs made during 
Mr. Read's visit with us at Kwajalein 
will tell their own story of the Army 
Communications Ship, "Spindle Eye" 
and its fine equipment. To those of us 
who operated her and to those whom 
she served I am sure her memory shall 
always be cherished as the last word in 
a seagoing broadcasting station, with 
all the modern frills of a Radio City. 

In concluding I would like to ac- 
knowledge the many fine letters we re- 
ceived from amateurs all over the 
United States, letting us know of our strong signals and fine quality. These 
letters were deeply appreciated by all 
of us aboard the "Spindle Eye," but 
time and pressing duties prevented in- 
dividual acknowledgement. Again I 
say, speaking for all of the Signal 
Corps group -thanks a million! 

Save on this Cabinet! 

20- Drawer 
140 Partition 

Heavy Gauge Metal 
Durable battleship con- 
struction. Save time by 
finding what you want 
immediately. Save money 
by avoiding loss of valu- 
able parts. Special price! 

2650 
Send for Free Money - Saving Bulletin 

6- Drawer Cabinet 
, Sturdy wood 

construction. 
Real value! 25 
Standard size chassis in stock. 
Our Metal Dept. will make up 
special sizes. Give us specs, and 
well quote prices, quick delivery. 

7TH AND ARCH STREETS, PHILA. 6, PENNA. 
Braaches: 5133 Market St. and 3145 N. Broad St. In Phila. 
Also in Wilmington, Del., Easton, Pa., Allentown, Pa., Camden, N.J. 

BATHTUB CONDENSER 
SPECIALS . . . 

These high quality paper dielectric and oil filled 
condensers . manufactured by Aerovox ... at 
rock bottom prices ...the ideal condenser for cou- pling, bypass, and tricky electronic circuits where a 
stable, long -life condenser is required...buy them now for future use ... take advantage of this low 
price ... they don't go bad on the shelf. 

Capacity 
Working 
Voltage 

Aerovox 
Type d 

.05 200 260 

.1 600 630 

.5 400 416 

.1 600 616 

.25 400 418 

.5 600 630 
1. 600 630 
2. 400 430 
1. 600 616 
.05- .05 -.05 200 230 

400 430 
600 618 

.25 -.25 600 630 

.1 -.1 600 630 

.5 400 430 
10 of any one type only 98c 

"This electric toaster is wearing pa 
out, and the man said it wouldn't 
be any trouble at all to use!" 

çjjjederated ú .er INCORPORATED 
di,trrbutors of RADIO- ELECTRONIC 

curd SOUND EQUIPMENT 
80-RN PARK PLACE, N. Y. 7 

Phone: WH 4-2080 
RADIO NEWS 
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RELAYS 

ONE OR TEN THOUSAND 
MAY SOLVE A MAJOR 

PROBLEM FOR YOU! 

We have one of the world's 
largest relay stocks -about a 
million. Hundreds of types and 
sizes of the leading makes are 
represented. Send for our Spe- 
cial Relay Catalog. 

VOLUME CONTROLS 

More than one production 
line is moving because of our 
ability to make delivery of vol- 
ume controls. Sizes range from 
100 ohms to 5 megohms. List 
sent upon request. 

CONDENSERS 

Micas, silver micas, tubulars, 
electrolytics, oil filled trans- 
mitting types, trimmers and 
padders are all available in 
quantity. Send us your require- 
ments. 

RECTIFIERS 

Heavy duty Mallory magne- 
sium- copper sulphide and B/L 
selenium rectifiers attractively 
priced. Like all Wells compo- 
nents they are fully guaranteed. 
What are your needs? 

RESISTORS 

Fixed, variable, wire wound, 
precision- hundreds of values 
and ratings. 

F 
SALES, INC. 

Immediate Delivery 
from One of America's Great 

Stocks of Guaranteed Parts 

Manufacturers, laboratories, radio stations, tele- 
phone companies, distributors and dealers are 
finding Wells to be an immediate source of hun- 
dreds of scarce items. In many categories, our in- 
ventory is adequate for production runs. Guaran- 
teed quality and lower than market prices repre- 
sent highly attractive values. We invite you to con- 
sult us on any electronic procurement problem. 

WELLS AMATEUR RADIO DIVISION 

Just Arrived! Modulation Transformers 

Built by R.C.A. to exacting standards, this high 
power modulation transformer will handle a kilo- 
watt class B. The primary is rated at 550 audio 
watts and matches any class B tube such as an 
810, 805, 203, 211, 813, 828, 75T, etc. 

Impedance ratio -primary to secondary #1 1:1 
primary to secondary #2 - 25:1 
pristtary to secondary #2 Tap -625:1 

We have priced this fine transformer at less than 
half of what you would normally expect to pay - 
only $24.95. F.O.B. Chicago. Also Amertran 2 

K.V.A. plate supply 6200 volt C.T. power trans- 
formers at only $34.95, F.O.B. Chicago. All fully 
guaranteed. 

You will find hundreds of similar values in our 
new Amateur Radio Catalog H -200. Send for 
your copy today. 

Wells Sales Inc., 4717 -T West Madison St., Chicago 44, Ill. 

Please ship R C A Modulation Transformers at $24.95 

each for which check (or M.O.) for $ is enclosed. 

Please send information on the following items: 

Name 

Address 

4717 W. MADISON ST., CHICAGO 44, ILL. 
City Zone State 

114.4.4.:1164.r. 19 16 

1 

97 
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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. 

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 a host of 
other small A.C. devices from D C. 
voltages sources. 

ATR 

r} 

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- 
agent 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. 
Quality Products Since 1931 

ST. PAUL 1, MINN. U. S. A. 

QTC 
(Continued fro m page 46) 

struction subsidy and were for the 
most part standard Maritime Com- 
mission design jobs altered to fit the 
specific trade routes -production for 
the vessels in the classes over 2000 
tons was nearly normal for a peace- 
time year. It was pointed out the 
heavy demand for commercial craft 
such as towboats, trawlers, ferryboats 
and other types would probably result 
in the construction of about 400 of 
these types before the end of the year. 

With the shipping of operators as 
'usual during a marine strike at a very 
slow pace there has been very little to 
report this past month in new assign- 
ments and arrivals. 

''HE present strike of the MEBA 
and MMP unions have the shipping 

interests of the country tied úp again 
in a complete work stoppage which to- 
gether with the previous strike of the 
NMU has kept the ships tied up for 
some time and many of the boys have 
been able to get more ashore time 

-home than was expected ... "Bing" 
Crosby was in town recently to visit 
the gang and say hello ... E. Sepe 
relieved from his "knot" boat which 
has been redelivered. 

3,1-EMBERS of the physics and elec- 
trical engineering departments 

of the Fenn College, Cleveland, have 
begun work on a $13,000 radar project 
in research for the Army Air Corps 
it was recently reported. 

C ONGRATULATIONS to Ed Stet- 
son, father of new daughter . . 

C. E. Williams still working with 
UFCO as is Al Locher. Gene Calavas 
with new outfit now and thinking of 
another change shortly. H. Koch re- 
ported in lA under new classification 
setup. - 73 

PEN FLASHLIGHT AND 
SCREWDRIVER 

MUCH time is lost in locating the slot 
in screw heads when the screws are countersunk rather deep, as is usually 

the case with radio cabinets. 
A pen flashlight may be purchased at the dime store and taped to a screw- 

driver in the manner illustrated. 
This attachment will speed up the 

removing of screws and is worthwhile 
to keep on the work bench for such use. 
. . . . H 

Superior/ 

ACID 
ETCHED 
PANEL 

Gives you constant accuracy and guaranteed 
performance. A stable bridge circuit type 
vacuum tube meter for measuring AC -DC volt- 
ages and ohms. Actual tests establish its superiority. Simple to operate. Hand cali- bration and hand calibrated multiplier resis- 
tors assure constant accuracy and stability. 

Measures DC volts up fo 600 with constant input resistance .of II megohms. Resistor in the DC probe permits readings in signal - carrying circuits. Positive or negative indica- tions through a reversal switch. Net price, 
375.00. 

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 -150; 0 -300. Ohms 0 -1000; 0 -10M; 
0 -IOOM; 0 -1 Meg.; 0 -100 Meg. 

L+ECTROtI(C OifiCiUFETtJm C0 
714 RAU STflfET, fSflRftISßURG, 

This Month's 
SPECIALS 

At Greenwich Sales 

T17 CARBON MIKE 
'ush to talk switch. Cable and 3 way plug. These units are not new, but are electrically and mechan- ically perfect. A terrific bargain at S I . 15 

OSCILLOSCOPE AND TELEVISION 
CAPACITORS 

.001 Mid. 8000 V' DC Wkg. 9600 V AC Peak 53.50 

.rMfd. 3000 V DC Wkg 2.00 

.01 Mfd. 5000 V DC Wkg 2.75 

.02 Mfd. 8500 V DC Wkg 3.00 

KIT NO. 16 CONSISTS OF 
2 -.1 Mfd.; 1 -.05; 1 -Dual .5; 1 -Dual 1.; 1 -.25: 

2 -Dual .1; .02; 2 -.02. 
All paper oil filled 600 V DC Wkg. Brand new Navy Spare parta. Boxed. Complete. ...$ I .50 

KIT NO. 17 CONSISTS OF 
2-.1; .01 31íd. Dual. 
2-.02; .05; .02 31rá. Triple. 
Paper oil filled -400 V DC Wkg. -Navy apare parts. Boxed. Complete 75 c 

Wrife for specials on other kits. 
25',; deposit required on all orders. 

Prompt delivery assured. 

GREENWICH SALES CO. 
59 Cortlandt St.- WHitehall 3 -3052 

New York City 7, N. Y. 
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SIL VAXIA NEWS 
RADI() SERVIGE EDiTioN 

DEC. Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1946 

ONE 
DEVICE NOW 

VARIETY F TESTISEMEN OR 
Electrical Measurements Made Easy With New Sylvania Unit! 

SYLVANIA POLYMETER 

Radio servicemen now can use the 
new Sylvania Polymeter type 134 to 
facilitate a multitude of electronic 
measurements and tests to radio 
equipment. 

This product of Sylvania Research 
is stabilized against errors due to 
voltage variations or gas current in 
tubes. All accessories included. See 
your Sylvania Distributor. 

CHARACTERISTICS AND 
SPECIAL FEATURES 

Tests audio, A.C. and R.F. voltages 
from 20 cps to 300 me through use of 
proximity fuze -type tube built into 
handy probe. Full scale range of 3, 
10,. 30, 100, 300. 

Measures D.C. from .1 to 1,000 

volts in full scale ranges of 3, 10, 30, 
100, 300, 1,000. 

Measures D.C. current from .1 mil- 
liampere to 10 amperes in full scale 
ranges of 3, 10, 30, 100, 300, 1,000 
milliamperes and 10 amperes. 

Measures resistance from 1/2 ohm 
to 1,000 megohms in full scale ranges 
of 1,000, 10,000, 100,000 ohms and 
1, 10, 1,000 megohms. 

ACCURACY 

D.C. ranges i-3% of full scale. 

A.C. ranges ±5% of full scale up to 
30 volts and ±7% above 30 volts. 

R.F. ranges i-5% of full scale up to 
10 volts; ±770 from 10 -100 volts; 
±10% on 300 volt range. 

Ohms ±6% to the left of 1/2 scale; 
-!-13% to the left of 3/4 scale. 

Current ±3% of full scale on all but 
10 ampere scale which provides 
±5% of full scale. 

INPUT IMPEDANCES 
R.F. ranges -2.7 megohms resistance 

shunted by approximately 3 mmf. 
capacity. 

A.C. ranges -2.7 megohms resistance 
shunted by approximately 40 mmf. 
capacity. 

D.C. ranges -16 megohms resistance. 
Remember the Sylvania Polymeter 
type 134. It's beautifully styled, 
compactly designed, has easily read 
meter and dials. 

SYLVANIAELECTRIC 
Emporium, Pa. 

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 

December, 1946 vH 
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LARGEST STOCKS 
QUICK DELIVERY 

Send for your FREE copy of the 
handiest, most complete Buying Guide 
for Everything in Radio! Features thou- 
sands of radio and electronic parts, 
latest home radios, sound systems, ama- 
teur and builders' gear, servicemens' 
equipment, tools, books -world's lar- 
gest and most complete quality stocks -at lowest prices! Fastest service; ex- 
pert help! 

OVER 10,000 ITEMS 

AMATEUR GEAR 

Complete lines of all 
leading makes. Largest 
stocks of hard -to -get 
parts. Money -saving 
prices. Get everything 
you need from one de- 
pendable supply 
source. 

Earliest delivery on lat- 
est communications 
receivers. Time pay- 
ment plan; trade -ins ac- 
cepted. Headquarters 
for all ham and experi- 
menter's needs. 

HOME RADIOS 

Large selection of ex- 
ceptional home radios 
and phono -radios 
Handsome new styles. 
Wonderful perfor- 
mance. Today's lead- 
ing set values. 

PUBLIC ADDRESS 

Famous Ready -to -Use 
Sound Systems for 
every P.A. require- 
ment. Everything in 
amplifiers, speakers, 
microphones, intercom 
and recording. 

HANDY RADIO BOOKS 

Radio Formulas and Data 
Dictionary of Radio Terms 

Radio Circuit Handbook 
Radio Builder's Handbook 
Simplified Radio Servicing 

Radio Data Handbook 
ALL SIX BOOKS No. 37- 799... >5e 

Parallel Resistance and Series Capaci- 
tance Calculator. No. 37-960 25c 
R -F Resonance and Coil Winding 
Calculator. No. 37 -955 2Sc 

ALLIED RADIO 
ALLIED RADIO CORP. 
133 W. Jackson Blvd, Dept. 1-M-4 Chicago 7, K. 

Send FREE Radio Catalog l 
0 Send 6 Books No. 37.799 l $ 

Send Calculator No. 37-960 enclosed 
Send Calculator No. 37.955 

Name 

Address 

City 

100 

Zone. .State 

HE STARTED SOMETHING 
el'I HAVE just read the letter by 

Roger Harris in the September 
issue of RADIO NEWS denouncing the 
class D license, the test for which is 
to be the same as that for the class B, 
less the code test. I quote one para- 
graph from his letter. 'Personally I 
believe that the thousands-of- highly- 
skilled- persons story is a myth. My 
experience during the war was that 
most of these so- called experts worked 
with a technical manual in one hand 
and had little knowledge of what 
made the wheels go round. The ex- 
ception in almost all cases were those 
who had been in radio long before the 
war.' 

"I am not a ham and have no inten- 
tion of becoming one in the immediate 
future, hence I have no personal inter- 
est in the proposed class D license. 
I must, however, take exception to the 
above -quoted paragraph, as my expe- 
rience, and those, I am sure of thou- 
sands of others -was just the opposite. 

"I can't speak of the Army's Radio 
training for I was in no way connected 
with it, but I should like to defend the 
Navy's Radio Technicians Training 
Program. This was a year -long inten- 
sive course in the theory and practical 
application of all phases of radio and 
electronics. Very few of the students 
had ever done more in radio than to 
turn on or off his home receiver. Did 
we hold a schematic and parts list in 
our hands while servicing? Of course! 
Who doesn't, when they are available? 

"I have no special love for the Navy 
-I'm glad to be a civilian again -but 
in all fairness to the rest of my fellow 
ex -Navy radio technicians, I must say 
that a great many of them who do not 
know the code are technically quali- 
fied to operate transmitters. Why 
make them learn the code to get their 
license. even though they will never 
make use of this code." 

J. Wenser 
St. Louis, Missouri 

s s 

RECORDING EQUIPMENT 
eel- WAS very pleased to read on 

page 154 of the September, 1946 
issue, two letters from readers under 
the heading 'Recording Series.' 

"Due to the kindness of a friend in 
the New World, I have been a sub- 
scriber to RADIO NEWS for the past 1'/2 
years. My main interest is disc and 
all forms of recording and is the rea- 
son I obtain your magazine. During 
the time I have been a reader very 
little has been printed on the subject, 
and few adverts have appeared even 
to whet my appetite for the fine ap- 
paratus available in U.S.A. which is 
denied a growing recording public in 

this country by British manufacturers 
and the Board of Trade Import De- 
partment. I have spent some $20.00 
obtaining photo copies of your articles 
from 1941 and through the courtesy 
of two U.S. firms received their cata- 
logs. I hope if this letter reaches the 
eyes of other firms or amateur record- 
ers they will send me details of their 
apparatus. 

I therefore look forward excitedly 
to the new series of articles and the 
new book you mention. 

"In conclusion, a word of high praise 
for the quality of your excellent jour- 
nal, and the varied and extremely in- 
teresting matter contained therein, 
which is far superior to any similar 
journal printed in this country -which 
is certainly not due to any lack of sup- 
port by readers and amateurs like my- 
self." 

E. B. Cullin 
Member, British Sound 

Recording Association 
92, Victoria Road 
DISS 
Norfolk, England 

Here's another prospect for you mak- 
ers of recording equipment. 

s # s 

LICENSING REQUIREMENTS 
egiN YOUR September issue, the 

article by Comdr. S. Freedman 
and also the letter concerning the 
'D' class license on page 154 indicates 
that it is possible to obtain a license 
and call letters for v.h.f. broadcast by 
simply applying for same. 

"I am very much interested in ex- 
perimental electronics and desire to 
operate under the condition outlined 
in these articles. 

"However, I desire a more clear cut 
expression of the facts and all up -to- 
the- minute information which would 
permit me to operate either with or 
without a license." 

David P. MacArthur 
Syracuse, New York 
F s C 

"I NOTICE in your magazine an 
article by Comdr. S. Freedman, 

'Two -way Radio for Everyone.' He 
spoke of operating without license. 

"I would like to know if any kind of 
transmitter, such as the war surplus 
'handie -talkies' or 'walkie- talkies' can 
be bought and operated without a li- 
cense." 

Joe Tisdale 
Tisdale's Radio Service 
Benton, Ark. 

s s s 

eel' WOULD like to find out where I 
can secure the following infor- 

mation : License regulations and rules 
for two -way operation in the Citizens' 

RADIO NEWS 
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"Cardyne" Cardioid Dynamic 

Models 731 and 726 

-r 

"Cardax" Cardioid Crystal 

Model 950 

T T 
I I 

Bi- Directional Velocity 

Models V -3, V -2, V -1 

Differential Carbon 

Hand -Held Model 205 -S 

Model 610 Dynamic 

Model 910 Crystal 

High Fidelity Dynamic 

Model 630 

L 

Versatile Dynamic 

Model 640 

fi 

WITH important E -V developments such 
as the Mecharrophase* Principle, the Differentialt 
Principle, the Acoastalloy Diaphragm ... ELECTRO- 

VOICE brings you the widest selection of 
quality microphones, for both general and speci- 
fic applications. In the complete E-V line of uni- 
directional, bi- directional, and non -directional 
types, you can easily find exactly the right micro- 
phone to give you the sound pick -up and repro- 
duction you want. A few models are shown here. 
ELECTRO -VOICE engineers are glad to help you 
on any special problems. Send now for new E -V 
Catalog No. 101. 

*Patents Pending }Patent No. 2,350,010 
Crystal Microphones Licensed under Brush patents. 

L 

General -Purpose Dynamic 

Model 605 

T 

.L 

Differential Handset 

Model 260 Carbon, Model 660 Dynamic 

Differential Dynamic 

Model 606 

Hand -Held Dynamic Model 600 -D 

Differential Dynamic Model 602 

-i 

Comet Crystal 

Model 902 

ELECTRO- VOICE, INC. 
Buchanan, Michigan 

EXPORT DIVISION 

13 East 40th Street, New York 16, N.Y., U.S.A. Cables: Arlab 
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PRESS THE TRIGGER Pit 

HEAT in 6 SECONDS 
with 

SOLDERING GUN 

YOU AIM IT AT YOUR WORK 
with a restful, natural wrist position 
Engineered for every type of soldering, the Flash Solder- 
ing Gun gets around corners and into minute places. Heats 
only while pressure is on trigger - intensity of heat controlled at 
your finger tips. Equipped for immediate operation from our 110 V 
transformer, or from any standard (6 -12V) storage battery in car, 
tractor, airplane, boat, etc. Ask about extra tips for special work, 
and for specifications for the heavy duty model, with its Ye inch tip. 
See your distributor, or send coupon. 

BAKER -PHILLIPS COMPANY 28.16-1 
ri8 Minn ,oto. 

Please send circular on Flash Soldering Guns. 

Name 

Address 

CRAFTSMAN T /PS 

1 
446 TIP PENCIL TIP 

A ç'a;;4' SALESKIT 

FOR RADIO SERVICEMEN 
A real saleshelp exclusively for Radio Servicemen 

. the Jensen Phonograph Needle Saleskit is 
just the thing for demonstrating fine needles. 
What's more, Jensen needles augment your 
work, assure full, clear tone of the instruments 
you repair, make all records sound better. 

Colorful, convenient, compact ... the Sales - 
kit slips easily into your pocket. Take it on 
service calls. It contains 3 Jensen Concert 
Needles retailing at $1 each and 3 Jensen 
Genuine Sapphire Needles at $2.50 each. 

Available NOW at your jobber. WRITE TO- ' DAY for complete details and our better than ,.' 
usual discount to servicemen. 

/' / 
e i i 

-Alf/ 

I JENSEN INDUSTRIES, INC. 
331 SOUTH WOOD STREET 
CHICAGO 12 ILLINOIS 

radio band; where to apply for license 
and secure any license forms for ap- 
plications. 

"This two -way system was described 
in the September issue of RADIO 
NEWS." 

Eugene Cheney 
Cheney Electric Service 
Nora Springs, Iowa 

For clarification on the licensing sta- 
tus, please turn to page 58. The FCC 
has kindly summarized the provisions 
for operating above 25 mc. for the 
benefit of our readers. 

* * * 

TUBE COLLECTOR "I HAVE been a subscriber to RA- 
DIO NEWS since 1923 and have 

recently become interested in tube col- 
lecting a§ a hobby. I find that I am in 
a poor geographical location as far as 
access to cities likely to have the early 
equipment. 

"In looking over some past issues of 
RADIO NEWS, I note a column in the 
March, 1943 issue on "The Tube Col- 
lector." I wonder if any lists of peo- 
ple who may have early tubes for sale 
or trade are still available. I am also 
interested in early radio receivers such 
as the DeForest honey -comb coil re- 
ceiver and early wireless equipment. 
Any suggestions that you may have to 
offer will be appreciated." 

M. D. Stahl 
426 Werstler Avenue 
North Canton, Ohio 

If any of our readers have early tubes 
and radio equipment which they would 
be willing to sell Mr. Stahl for his col- 
lection, please write to him direct. 

* * * 

TREASURE FINDERS 

eel" ENJOYED the article very 
much that appeared in the Sep- 

tember issue of RADIO NEWS on treas- 
ure locators. 

"I would like to add a postscript to 
that article about locating oil by the 
use of treasure locators. 

"Having done quite a lot of geo- 
physical prospecting with about every 
kind of instrument used to locate geo- 
logical structure and with the follow- 
ing data to back me up, I will make 
the statement that there is no instru- 
ment in existence today that will find 
oil directly. There are many instru- 
ments today that will locate salt 
domes, faults, plugs, and outcrops, but 
not oil. 

"A great many of the resistive meth- 
ods read the conductivity of the top 
soil but very few read the resistance 
of the deeper structure. 

"The use of treasure locators to de- 
termine a prospective point to drill for 
oil does have some merit only insofar 
as the treasure locator will indicate 
the mass density of the soil at the sur- 
face of the ground near the instru- 
ment. This is not a bad method as it 
will indicate the weight of the soil in 
terms of conductance. 

"It has been found that when soil 
samples are dried and sifted and 
weighed the graph derived from these 
weights will coincide with the graph 
made with the treasure locator. The 
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PUBLIC ADDRESS S 
ouRpOSE 

EVERY NEED 
A 

No matter what your public ad- 

dress needs may be Newark has 

the outfit that will do the job 

for you. All the well known, 

standard makes are carried in 

stock. Delivery nisNéaÑt 
and and 

de- 

pendable . 

Chicago we maintain oour 
on 

delivery system . 

town customerse ehipece 
orders 

h 
the same day Y a 

All our stores are staffed by 

trained men who know p bl 

address needs and can help you 
best set the outfit 

serve your purpose. Iftyour l ° needs 

are unusual, they know how to 

make up special combinations to 

satisfy them efficiently. 

If you can, visit one of our 

stores. If you can't come to 
see 

us, write, phone or telegraph 
an d 

your inquiry will be 

promptly and fully. Newark has 

the stock, Newark has the 'know 

how', Newark can help you. 

Three big stores, each carrying 

tremendous stocks, are ready to 

serve you with tools, replace- 

ment parts, test equipment, sets 

or anything eke you need. Wire, 

write or telephone if you can't 

visit one of our stores. If you can 

visit with us you'll find our trained 

staff of tremendous help you. 

SERVICE 
Mail orders are shipped the same 

day they are received. You don't 

have to wait when you buy 

Newark. On special inquiries, 
prices 

give you full information, 
promptly. 

and delivery 
Newark will give you service that 

will help you serve your customers 

better. 

FOR GOOD BUYS AND A GOOD TIME 

VISIT OUR BIG BARGAIN COUNTERS 

These big bargain counters in all our stores, 

are loaded down with special items available 
in quantities too small to advertise. Marvelous 
war -time sets, new small gadgets you can have 

fun with . . . all sorts of new 

parts and special things you'll 
want to see. Come in, look around 
and ask all the questions you 

wish. Come in often you'll have 

a wonderful time. 

December. I 9 tli 

NEWYORK 

.. 'rl 

With Newark's kits and parts you 

can easily build radio receivers, 

transmitters, 
amplifiers, and 

other exciting radio and elec- 

tronics devices. 

Make a g ood radio receiver 

for yourself or a fine record 

player with automatic changer at 

tremendous savings. You can con- 

struct these and many other radio 

and electronics devices easily. 

Our men know how to make them 

an.4 will gladly show you if you 

can visit one of our stores -or 

will explain clearly by mail. 

WRITE FOR OUR BIG BARGAIN BULLETIN 

LISTING THE LATEST AVAILABLE EQUIPMENT 

Magazines are printed months before you read 
them, stocks change, new things are developed 
and made, so we give you the very latest news 

about the very newest things in radio and 
electronics in our Big Bargain 
Bulletin. Send for your copy to- 
day and know all about the latest 
equipment first. When writing 

address Dept G2. 

CHICAGO 
773 W Mcdi ,, Si 

[hiago 6, III 

N.Y.C. Stores: 115 W. 45th St. & 212 Fulton St.- Offices & Warehouse. 242 W. 55th St., N.Y. 19 
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Order from LAKE ! 
You'll Make No Mistake! 

NOW 
AVAILABLE! 

Postwar 
2 Post 

RECORD - 

CHANGER 
With luxurious 
brown leather- ette portable 
ease. 15" L x 
15" W. x 10" 
D. Latest 

electronic developments make this modern record - 
changer the littest on the market today) 

CHANGER $18.50 
CABINET FOR SAME s8a95 

DE LUXE RECORD- CHANGER and 
AMPLIFIER CASE 

De luxe changer case with ample room tor ampli- 
fier. Overall dimensions: 20" L x 16" W. a 10" H. Sturdily built of %" plywood, de luxe brass hard- 
ware throughout. Inside 
104 "Lx14% W.z93x "H. f 
Net 

Deluxe 
PHONO 

CABINET 
Covered in lux- 
urious. genuine brown leather- 
ette, has deluxe 
brass hardware 
throughout, made 
completely of 

plywood with brown plastic handle, has padded top 
One bottom. Motor board 14" x 143/4". 

18 9S Overall dimensions 16" L. z 15" W. :S 
8" H, Your net price 

Portable Phonograph case. of sturdy. durable ply- wood. in handsome brown leatherette finish, inside 
dimensions 163 long. 14" wide. 93 
high. Has blank motor board. As illus- 
trated above, specially priced at 95 
Also blank table cabinets of walnut veneer in the 
following sizes. with speaker opening on left front 
side: ('Note: e7 has center speaker grill.) 
#1 - 81/4" Lxs' /" Hx4" D $1.95 
*2 - 10'/4" Lx63e" 11x5" D 52.75 
#3 - 13 %" L x 73/4" H x 61/4" D $3.25 
#7* - 10%" Lx7" Hx5' / =" D $2.50 

Speaker 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 

Write for ou 
r 

n illustrated 16- 
page catalog NR -116. It's free. 

Get on our mailing list! 
Dept. A 

Lake Radio Sales Co. 
.615 W. Randolph Street 

Chicago 6, III. 
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soil weights over a fault or at the 
edge of a salt dome are much heavier 
than the surrounding soil. This is due 
to the fact that the escaping gases 
along a fault or along the edge of a 
dome leave behind the heavy mineral- 
ized and oxidized gases as they come 
in contact with the air. Therefore 
only the soil near the surface is repre- 
sentative of the structure below. 

"Two very important rules should 
be kept in mind when designing a ra- 
dio frequency type locator. One, the 
lower the frequency of the oscillator, 
the greater the penetration into the 
earth. 

"Two, if two oscillators of the beat 
frequency type are used, one should be 
shielded against the variables caused 
by formation changes. 

"You may use any or all of this in- 
formation for print. I hope that this 
letter will clarify some of the black 
magic ideas as to the value of radio 
locators for finding oil." 

John Bender 
Geophysical research engineer 
Houston, Texas 

Our thanks to Mr. Bender for passing 
on this information for the benefit of 
our readers. 

International Short -Wave 
(Continued from page 58) 

Sundays with English news; Bando- 
eng, 8.000 Java: 005; FXE, 8.020, 
Beirut, Lebanon, with English news 
at 11 a.m.; CKCS; Radio Omdurman; 
Elizabethville, Belgian Congo, OQ2AB, 
11.900, with musical program on Sun- 
days at 8:10 a.m., no English; RNE, 
Madrid; XGOY, 11.92; Radio Saigon; 
FZI; ZNB, 5.90, Mafeking, Bechuana- 
land, musical programs, 6 -7 a.m. and 
12 noon -2:30 p.m., with SABC English 
news relay at 12:30 p.m.; and TAP. 

e * 

American QSL Bureau 
"The American QSL Bureau was 

formed in April, 1939, as a non -profit 
organization to forward, free -of- 
charge, mail which was addressed to 
amateurs throughout the world," ex- 
plains M. F. Williams, Director. 

"No dues nor assessments were 
levied and the services of the Bureau 
were available to the SWL as well as 
to the amateur. Thousands of cards 
were forwarded via the Bureau and a 
sincere effort was made on our part 
that this effort might be a success. 

"We are proud of our record and al- 
though not all of our subscribers re- 
ceived 100 per -cent results, we feel 
sure that many an amateur increased 
the number of countries worked and 
verified as a direct result of our serv- 
ice. 

"Due to the great number of QSL 
cards previously forwarded by our Bu- 
reau and the results obtained, we are 
desirous of continuing this service dur- 
ing the postwar period, and trust we 
may again be of service to hams and 
SWL's alike. 

"We regret, however, that in the 

SURPLUS BARGAINS! 
Immediate delivery while stock lasts. All 
items guaranteed. Write for FREE LIST. 

NEW TUBES IN CARTONS 
(Orders not accepted for less than 5 tubes) 

I LB4 
6B8 
6F6 

Ì215G7 
12SJ7 

61.00 
.73 
.82 5 
.60 

i6 832 
2051 

9002 
9003 

$ .45 
3.45 
.85 

.85 
1.15 

REMOTE TELEPHONE UNITS-R3112, includes 
handset, hand generator, ringer, Weston 301 rect. 
type db meter, in crackle finish case. Pairs make 
line battery- operated talk system. Used....$17.95 

SIGNAL GENERATOR. I -208, 1.9 to 4.5 and 19 to 
45 Mc. Niel calibrated; Microvolter calibrated 
from 1 to 100,000- built -in speaker; complete w/15 
tubes. Operates 110 v. 60 cycle or 12 vdc. Sete. 
only one In stock $195.00 

TUBE & SET- TESTER, Sig. Corps I -56 -C or later; 
Triplett or Espey. Includes tube A set- tester 
pocket multimeter, pocket output meter, all in 
metal carrying case. Checks latest tubes. Used. 
good $69.95 

EARPHONES. HS -33 Army, 600 ohms, w /earcups 
and leather covered headband, used, good. Pr. 
$1.00; 10 for $8.50; 100 for $65.00 

AMPLIFIER. W.E. #107 -A w /tubes, used for iden- 
tifying lines in telephone cable without making 
actual contact. Used, good $35.00 

GALVANOMETER, Weston 699 in mount scale 
30 -0 -30, sensitivity 2 microamps per division.... 

$9.95 
VARIABLE CONDENSER. 500 mmf, National 

EMC -500. in original boxes. only $2.50 
TRIMMERS, half -silvered ceramic, 5 -20 mmf, 5 for 

$I.00, 100 for $15.06 
HI -CAP. ELECTROLYTICS, 3000 mid., 3 volts..35e 
RETARD COIL. W.E. #D161634, 85e each. 15 

for $7.50 
NETWORK FILTER. W.E. #D159989, band pass 

5 kc. (wt. 2% lb. packed) 85c 

Postage additional. Minimum order $2.00. 
TERMS: Net cash. 25e/ deposit on C.O.D.'s. 

ELECTRONIC SUPPLIES 
317 E. 2nd St. Tulsa 3. Okla. 

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 Vaa" 

to 23i"; also up to 334' for meters. Write 
for free catalog 33E to Greenlee Tool 
Co., 1892 Columbia Ave., Rockford, Ill. 

GREENLEE 
` 

RADIO NEWS S 
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RADIO SERVICE TECHNICIANS 

( CRYSTAL CONTROLLED 
OSCILLATOR 

f 
MODEL 

NO. I 
MADE IM U.S 

EXT 

XTAL 

XI00 XIM 

XIOM 

Ask your Bliley 
Distributor for 

Bulletin 32 

A àUTPUT 

The Bliley CCO (crystal controlled oscillator) is the only 

test instrument available to radio service technicians that 
features - 

DIRECT CRYSTAL CONTROL 

- with instant channel selection of the five most commonly 

used intermediate frequencies -175 kc, 262 kc, 370 kc, 

455 kc, and 465 kc. - at 200 kc for r -f alignment. - at 1000 kc for short wave alignment. 

ESafelf 
CRYSTAL CONTROLLED OSCILLATOR 

SUPPLIED COMPLETE WITH 7 CRYSTALS, 

TUBES AND CONCENTRIC OUTPUT CABLE. 

Finger tip adjustment is provided by a three 
position modulation selector and a five step 
attenuator, with vernier output from 0 to 15 

volts. An external socket accommodates extra 
crystals that may be needed for special re- 
quirements. 
There is nothing complicated about the Bliley 
CCO. Simply connect it to the receiver to 
be tested and select the frequency desired. 
The crystals are instantly on frequency as 

soon as the oscillator is energized. It will save 
you hours of time, eliminate guess work and 
increase your prestige as a radio service tech- 
nician. 

The CCO is a "techniquality" product of the 
same engineering skill and craftsmanship 
that have kept Bliley Crystals foremost in 

dependability in the frequency control field 

for over 15 years. 

B L I L E Y E L E C T R I C COMPANY UNION S T A T I O N BUILDING, E R I E , P E N N S Y L V A N I A 
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GOVERNMENT 
SURPLUS 

We have on hand a large selection 
of Radio and Electronic Equipment 
purchased from the United States Gov- 
ernment, and solicit your inquiry on 
practically any equipment or com- 
ponent parts used by the Army or 
Navy. Listed below are only a few 
of the many items we now have on 
hand. 

Amplifiers, All Types 
Antenna (RF) Tuning Units, less tubes $4.25 Antenna Elements, set of six. Screw in antenna sections approx. 38 inches 

long, totalling 18 feet, tapering from 
9/16 base to 3/16 tip 3.25 Bulbs, Va watt neon bulbs, screw base .20 Bulbs, pilot, #44 & #47, box of ten .50 Cases, receivers, 20 %x14 %x11, gray fin- 
ish 4.75 

Connectors, All Types, Write for Kind Desired 
Condensers variable, National Type SSU, 

heavy duty, 7 plates, 50 mmf $2.50 Condensers variable, 365 mmf 1.15 Fuse holders, screw in top .15 
Insulators, All Types Available 

Jewel assemblies, large 45c; small .30 Phonograph motors 10.00 Phonograph hook -up wire, 15 foot roll.. .25 
Plugs. All Types Amphenol, Phone, 

Cannon, Etc. 
Potentiometers, all types 35c to 45c Resistors, asst. of 100 -14, % & 1 watt..$2.25 
Relays, IXBM coil, 115 v., 60 cy., will 

carry 2 amps. 1.75 
Sockets, Steatite, 4 prong .20 

Signal Generators 
Sockets, Johnson #247 transmitting .60 Suppressors, spark & distributor .10 
Switches, single pull D. throw .25 
Switches, single pull S. throw .25 
Switches, 4 pole double throw .65 
Tube cap assembly, large transmitting .15 
Speakers, LS -3 4.95 

Oscilloscopes, 3 and 5 inches. 
TRANSMITTING TUBES 

304Th $ 7.00 826 $ 3.50 
250TL or R.... 7.00 832 4.00 
450TH 10.00 6C21 10.00 
807 1.00 VT -127 A 2.25 

CATHODE RAY 
TUBES 

3AP1 $3.50 12DP7 $12.00 5BP1 4.95 3GP1 3.50 
5CP1 4.95 5BP4 4.95 

AND OTHERS 
TRANSFORMERS 

High Voltage, Kenyon, type S- 13336, for 
Scope, 6.3V. -6A, 2.5V.- 1.75A, 2500V.- 
015A $5.00 

FILAMENT: 115V. 60 cys. sec. (3, 4) 
6.4V. at 1 Amp. : 8.1 W. Weco #ESXX- 
683609 : P/O Oscilloscope 1.30 

FILAMENT: Kenyon, type S- 13377, 
115V. Pri. SV.CT at 60 amp. sec 6.00 

GENERAL PURPOSE : Power Trans- 
former, Gen. Trans. Corp., type 6J28; 
Prl. 115V. 60 cys. 3 sec. 300-0-300V; 
100MA; 6.3V. at 5 Amp. 5V. at 3 
Amp. 3.00 

we Have Large Inventory of Power, Plate, 
Filament, Audio and Others 

Send for Special Transformer Flyer 
Naval Aircraft Receiver, ARC5, Super - 

het, Tubes- Included- 3- 125K7, 1- 
12K8, 1- 12SR7, 1 -12A07 $14.95 

Naval Aircraft Transmitter, ARC5, 25 
Watt CW ; 15 Watts Phone. Tubes in- 
cluded ; 2 -1625, 1 -1629, 1 -1626, 1- 6200KC Crystal Range LESS Dyna- 
motor; Operates on 28V. Power Sup- 
ply 17.95 

METERS: Weston Model #506, 2 inch, 0 
to 150 DC MA $3.00 

Relays, IXBM -Coil 115V. 60 cys. Will 
carry 2 Amp. 1.75 

Sockets, Steatite, 4 Prong. Dozen 1.60 
SPECIAL GRAB BAG OFFER 

Over $100. Cost of Miscellaneous Radio Parts, 
etc. Including Pilot Bulbs, Condensers, Re- 
sistors, Sockets, Insulators, Fuse Holders, 
Terminal Strips, Transformer, Volume Con- 
trols, and many other articles -A REAL 
VALUE FOR ONLY -$10.00. 

Add Postage to Above Prices 
THE ABELL DISTRIBUTING COMPANY 

1 E. Biddle Street, Baltimore 2, Maryland 
Send for Our Flyer -Name Items Interested In 
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future we will no longer be able to 
forward SWL reports free. Expense 
involved in mailing thousands of SWL 
cards can no longer be absorbed by 
myself. SWL reports will be for- 
warded when the sender conforms 
with the rules and regulations of the 
Bureau. These may be obtained by 
sending me a self- addressed, stamped 
envelope. QSL's originating from a 
licensed amateur station and ad- 
dressed to a bonafide amateur will 
continue to be forwarded free. Sim- 
ply address such cards : Amateur Ra- 
dio Station , c/o American QSL 
Bureau, P.O. Box 7073, Roseville Sta- 
tion, Newark 7, New Jersey." 

Mr. Wiliams points out that the Bu- 
reau is the official QSL Bureau of 
numerous bonafide amateur associa- 
tions, and that "it is a pleasure to ex- 
tend the service of the Bureau to read- 
ers of RADIO NEws." 

e e s 

Station Addresses 
CE960, Santiago, Chile- "Radio La 

Americana," Casilla 13155, Santiago, 
Chile. 

OAX4H, Lima, Peru -"Radio Mun - 
dial," Apartado 1098, Lima, Peru. 

The Swiss Broadcasting Corpora- 
tion should be addressed at 30 Neuen- 
gasse, Berne, Switzerland. 

a a a 

Shepparton Plant 
Radio Australia, Melbourne, informs 

me that their line and aerial plant at 
Shepparton, Victoria, close to Mel- 
bourne, consists of steel lattice masts, 
210 feet high (no galvanizing, painted 
only) ; multi -element directional ar- 
rays; 12 miles of 600 -lb. /mile copper 
radio frequency transmission lines; 12 
miles of U.G. cable; and 1700 poles, 

supporting 12 miles of radio frequency 
transmission line. And it is growing! 

a a a 

Radio Club News 
Grand National SWL Club-Officers 

for 1946 -47 are ' George H. Jacobs, 
president; Edw. F. Shirley, first vice - 
president; Merton Meade, second vice - 
president; Dorothy J. Seiler, secretary. 
The Board of Directors consists of 
these officers plus Harold G. Ffitzer 
and Walter C. Downes. Address of 
this club is P.O. Box 781, Ft. Wayne, 
Indiana. 

URDXC- Announcement has been 
made of the merger of the Universal 
Radio DX Club, 7507 Holly Street, 
Oakland 3, California, with the Irk - 
tory Radio Club, of Latrobe, Penn- 
sylvania. The new club will be known 
as the Universal Radio DX Club, its 
periodical will be the Universalite. 
Short -wave editor of the bulletin and 
of the short -wave log will be William 
"Bill" Howe; amateur section editor, 
Ralph Kastner; BCB editor of bul- 
letin, Erick Johnson; assistant BCB 
editor of the bulletin, Bruce Kennedy, 
who will also edit the new BCB log; 
editor of the bulletin, Charles C. Nor- 
ton. The new BCB log will be issued 
three times a year- September, Jan- 
uary, May -with each issue a new 
and up -to -date revision of the previous 
one. While bulletins will continue to 
be mailed from Oakland, California, 
both the SW and BCB logs will be 
mailed from Latrobe, Pennsylvania. 
The VRC leaders, or other members of 
VRC, are to have representation on 
the Board of Directors of URDXC, 
either by election or appointment. 
The combined clubs will probably be 
the largest organization of its kind in 

Ground for the first Honor Village home was recently broken when Tobe Deutschman took the controls of this steamshovel and the new veteran housing project near Canton. Massachusetts was formally opened. Mr. Deutschman, president of the company bear- ing his name, supplied the land for Honor Village at $1.00 per lot and, in addition. made the necessary credit arrangements for the veterans to build homes with 4 per-cent. 25 -year mortgage loans. Cooperating in the Tobe Deutschman Honor Village project were Eureka -Williams Company who furnished vacuum cleaners and irons at $1.00 each for the homes; The Hallicrafters Company. who furnished eighteen Model S -40 communi- cations receivers; Sylvania Electric Products Inc., who furnished fluorescent lighting fixtures and bulbs for the homes; and the Lektrolite Corporation which donated Model SO flameless cigarette lighters to each veteran who was awarded a homesite. 

RADIO NEWS 
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T1cu um Grip FEG. V.S. PAT, OFF. 

Pliers 
A complete line ... engineered for performance 

Pliers are basic tools in an extremely wide and varied 
range of operations. The right pliers for the job can 
make a tremendous difference in speed and workman- 
ship. The Snap -on pliers illustrated are typical of the 
many types of Vacuum Grip pliers ... each type job - 
engineered for peak performance on the work for 
which it is designed. 

Snap -on builds Vacuum Grip pliers in a modern plant 
devoted exclusively to the production of the finest, 
most efficient pliers that can be produced. Vacuum 
Grip pliers are hammer forged from special high car - 

December, 1946 

bon chrome -silico- manganese alloy tool steel, hardened and 
tempered through and through. Light in weight, perfectly 
balanced. Smooth, easy riding joints, sharp, deeply milled 
teeth. Hand filed, perfectly aligned cutters. Spring -tem- 

pered, "Vacuum Grip ", non -slip handles. 

A famed name in Snap -on's complete line of more than 
3,000 tools for production and service, Vacuum Grip pliers 
are available everywhere through Snap -on's nation -wide 
direct -to -user tool service. 

SNAP-ON TOOLS CORPORATION 
8120 -L 28th AVENUE KENOSHA, WISCONSIN 
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FAMOUS 

NAMES 

HAMMARLUND 
SP400 -X Super Pro. This is the new mode' 

which covers a continuous range in 5 steps 

I rom .54 to 30 meg. 
Complete with Speaker $341.25 

I 1 AMMARLUND HQ129-X 
Frequencies cover .54 to 31 meg. 

in 6 steps. Complete with Speaker ..$11315 

NATIONAL RECEIVERS 
11RO STA, complete with Power Supply 

Speaker and Coils (1.7-4.0; 3.5 -7.3; 7.0 -14.4; 

14.0 -3031C). 
Additional coils available $306.70 

NC 2-40D Complete with Speaker.. 241.44 

NC 46 Complete with Speaker 107.40 

6 to 
49 

1 to 
5 

FEDERAL SELENIUM 
RECTIFIERS 

994 easA 

each 

Quotations on lar- 
ger quantities glad- 
ly furnished. 

For Console Radios, AC -DC Portables. 
Vibrator Power Supplies, Intercom Power 
Supplies, replaces any 117 Volt Rect. Tube. 
Replace tube and socket; require less space; 
facilitate smaller cabinet design, prolong life 

of set, give immediate rectilication.Schematic 
Application with each order. 

TALK -A -PHONE 
LP -110 Super Selective Systems 

The LP -110 System is made up exclusively 
of Master Stations. With this system any 
station can call any other station in the sys- 

tem and in addition a number of two -way 
conversations can be carried on at one time. 
You can begin with 2 Masters and add up 
to a total of 10 in the LP -110 ( .50 
System. Each Master 

Milo has complete stocks of Nationally 
known IRC, Aerovox, B&W, Newcomb. 
Tho darson Mei sner. Tungsol, Weston 
Supreme, National, SNC transformers, etc' 

If not rated, 20% with order, balance 
C.O.D. Dept. N. 

W 

Radio- anci '-téctAa-nica. C'atp-- 

200 Greenwich St., N. Y. 7, N. Y. 

BEekman 3-2880-1 

Cable Address "MILOLECTRO NEW YORK" 
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the United States. Further details - 
including information on dues -can be 
obtained by writing to the president, 
Charles C. Norton, at the Oakland ad- 
dress. 

* * * 

This Month's Schedules 
Albania -Radio Tirana currently 

broadcasts on 7.850 to Europe, 2 -5:15 
p.m.; English news is at 4:15 -4:30 
p.m.; address, Drejtoria Qendrore E 
Radioperhapjes Shquiptare, Rue Con- 
ference de Peza 3, Tirana, Albania. 
Mail service to Albania has been re- 
sumed. 

Algeria -The station heard evenings 
in the East with a program mostly in 
Arabic and which has baffled some 
DXers as to identification is Radio 
Algerie, 12.115 (listed, but actually at 
present on 12.118). The Arabic pro- 
gram begins at 5 p.m.; from 4 -5 p.m., 
this station relays the Paris transmis- 
sion for the British Isles (in English). 

Argentina -QRA of LRA5 is fur- 
nished by J. T. Jones, Pennsylvania, as 
follows : Sarimentio y Avendia, L. N. 
Alem, Buenos Aires, Republica Argen- 
tina. LRA5, operating on 17.720, is 
heard well in the East each Friday, 
4 -4:30 p.m., with English at about 4:11 
p.m.; languages used are Spanish, 
English, Portuguese, and French, in 
that order. 

Another report indicates that LRA, 
LRA1 (9.690) were announced as also 
being used. (Ferguson) 

Australia -Radio Australia has ini- 
tiated a weekly DX broadcast of short- 
wave news from the Australian DX 
Radio Club; a 20- minute program is 
heard for North America on Saturday 
at 8:10 p.m. over VLA9, 21.600, and 
VLC9, 17.840 (good signal on VLA9, 
weaker on VLC9) ; a 12- minute broad- 
cast for Britain is heard on Saturday 
at 10:45 a.m. on VLB2, 9.680 (fair sig- 
nal reported by Harrison, England). 

The new 100 kw. transmitter at 
Shepparton has been put into daily 
service in a number of transmissions, 
resulting in considerable rearrange- 
ment of Radio Australia frequencies. 
To Eastern North America, VLB ("B" 
for "boomerang ") has replaced VLC5 
on 9.540 at 8 -9:15 a.m., with VLC7, 
11.84, having been added; reception is 
excellent on either frequency; at 7:30- 
8:30 p.m., VLA9, 21.600, has been 
added; it sends a better signal to the 
East than VLC9, 17.840, the other fre- 
quency (this one runs to 8:45 p.m. 
sign -off). To Western .North Ameri- 
can between 11:45 p.m. (new sign -on 
time) and 12:45 a.m., the line -up is 
VLB8, 21.600, VLC4, 15.320 (the best), 
VLG7, 15.160, and VLA4, 11.770. (VLB8 
is off Friday night.) Saturday morn- 
ing when it is busy as VLB6, 15.200, to 
the Australian Forces. To Great Brit- 
ain at 2 -3:15 a.m., VLA9, 21.600, and 
VLB3, 11.770, replace VLA4 and VLC 
11; at 10 a.m., VLB2, 9.680, has been 
added to 11 a.m., VLG9, 11.900, to 
10:45 a.m., replacing VLG, with VLA8, 
11.760, to 10:30 a.m., replacing VLA3; 
and VLC6, 9.615, being still parallel as 
before. Both the 2:30 a.m. (VLG10) 
and 6 p.m. (VLA6) transmissions to 
Japan have been discontinued. (Other 

Phoographs 

G 
ay.ONE 

by 
ALSAM 

Model 1 -22 -Table Top Electric 
Phonograph 

Model P -1012- 

3 tube portable 
electric phono- 
graph 

or 

Model B -101- 
hand wound 
battery op- 
erated phono- 
graph 

Write for prices! 
PROMPT DELIVERY 

ALSAM PRODUCTS COMPANY 
805 MILWAUKEE AVENUE 

CHICAGO 22, ILL. 

-$c * * * * * * * * r 
HOLIDAY GIFTS 

9c SPECIALLY PRICED 
KITCHEN FLUORESCENT FIXTURES 

* Uses 
4.5O 

or 2 -20 
2 -15 

._. * Watt Lamps 
AC or DC 
Lamps 80c each 
Plugs right into your fixture. 
Underwriters approved parts 

* VM MIXER RECORD CHANGER $15.95 
Acta tic L -70A. 
Shure Glider. 

*Curved Arm. $2.15 
Crystal Picku,s IO at $1.95 

* 

PHONO AMPLIFIER 
Ne 3 Tube AC -DC 

Completely Wired 
It9 Volume and $3.50 -k *. tone cils. 

10 at $3.25 
f j fl Phono. Amp. Kit with * J 5" Spk. 8 tubes $7.95 

Less tubes or spk $5.95 
Uses 125Q7 50L6 35Z 

4 100 Insulated Resistors 
$1 95 is 

15 Asst. BY -PASS Cond. .89 
25 Asst. Mica Cond. Color Coded .89 

. c Microphone ̂ PLUGS -with lock nuts PI -55. .15 'c 
Open circuit Phone jacks .12 
EBY Binding Posts .09 * BALLENTINE motors and T.T. 3.95 is 

RISCO RECORD PLAYER 
* Easily attaches to any radio. Heavy 

duty motor. 
Walnut finish. 

* v High output. * 
$9.95 

4( With built in amplifier and tubes $16.95 
it 

Some as above with VM changer 33.00 
We Specialize in Mail -Order Accounts 

* 25% Required on C.O.D. Orders -Free Catalog < 

RISCO SALES CO. * WHOLESALE DISTRIBUTORS 

224 East 65th St. New York 21, N. Y. 
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Foreign Radio and Electronic 
Manufacturers communicate 
direct with our Export De- 

partment, at Willimantic, 

Connecticut for information. 

The Electro Motive Mfg. Co., Inc. 
Willimantic, Connecticut 

MOLDED MICA 

December, 1916 
CAPACITORS 

MICA TRIMMER 
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AMATEURS 
AND 

RADIO REPAIRMEN 

We appreciate your bearing 
wit!T us on the delay in de- 
liveries, but hope you remem- 
ber we accepted no orders 
for material we could not de- 
liver. 

Parts are coming in more 
freely now so the percentage 
of 100%, filled orders is in- 
creasing. Thanks again. 

EXCLUSIVE DISTRIBUTORS 

FOR STROMBERG- CARLSON 

AMPLIFIERS 

s-taot.toot Radie S'tizlfry 
W9P5P W9JKE 

521 State St., HAMMOND, INDIANA 

Phone 2314 

25th 
ANNIVERSARY 

OFA 
yETTE 

Bla tALOG 
RADIO & ELECTRONIC 

EQUIPMENT 
SEND NOW for your free copy of this giant - 
size, 144 -page catalog which offers you 
America's latest, largest line of top - 
quality ham gear, parts, communication 
equipment, tubes, tools, test equipment, 
amateur kits and accessories. Page after 
page of post war radio developments - 
plus a special bargain section that lists 
surplus and standard -make radio and tele- 
vision parts at famous Lafayette economy. 

SUPER HAM BARGAIN 
STOCK NO. HR 99 

Heavy-duty filament transformer plus two 

brand new 872A tubes complete with 

sockets. Transformer primary 115 volts, 

50/60 a cp 
windings, 

has two 
5 olt5 

a 
13.5 

amps. 3500 volt test. Size: 3" x 5" x 6" H 

Shpg. Wt. 15 lbs. Units would cost much 

more if bought separately. Special price 

while supply lasts ... Items 

895 shipped day order is received. e7 

LAFAYETTE RADIO 
RADIO WIRE TELEVISION, INC. 

NEW YORK 13, 100 Sixth Ave. 

BOSTON 10, 110 Federal St. 

NEWARK 2, 24 Central Ave. 

RUSH 

COUPON 

TODAY 

- -- t RL6 tr..................... e."" 
Now York LAFAYETTE 

Rp 

1Ru Sixth Ave., o rig big new catalog 
b18 bargain 

Rush e tree royo oI Sro bare 
order 

for Your 
ray 

please enter 
Check enclosed 

........... 

is 

Send C.O.D........ 
a offer l< 

Money order 

1 

5. -¡ Tame........ .. i 
a 

address....... 
State..... 

Zone... 

¡,.. " ".......-- PASTECOUPON 
ON PENNY POSTCARD 

IlIO 

late tips on transmissions from Radio 
Australia will be given in "Last Min- 
ute Tips. ") 

Belgian Congo -The 11.720 and 6.295 
transmission of Radio Congo Belge 
now opens at 5:15 a.m. instead of at 
5:30 a.m., according to official sources. 
Sign -off is still at 7:30 a.m. French 
news bulletins are broadcast at 12 
midnight, 1, 5:30, 6:30, 11, and 11:45 
a.m., and at 1:45 and 3:30 p.m.; Flem- 
ish news at 12:15, 1:15, 5:45, 6:45, 
11:30 a.m.; and at 12:30 and 3 p.m.; 
and Portuguese at 10:45 a.m.; 6.295 
and 9.380 are used at all times except 
the 5:15 a.m. transmission. 

OTC5, 17.770, is heard in England, 
beamed to Holland, at 1:30 p.m., with 
good signal strength; no English 
heard. (Harrison) 

Since OTC2, 9.745 (varying) no 
longer relays the BBC evenings, this 
station is now heard, 7:15 -8:15 p.m. 
only; opens with English news and 
usually has repeat around 8:10 p.m. 
The 17.770 frequency is heard with 
English news at 8:30 and 11:30 a.m. 
(Ferguson) 

Brazil -PRI3, 6.000, Belo Horizonte, 
official schedule is 5 -9 a.m., 1 -6 p.m.; 
uses 1 kw. at present; hopes to in- 
crease power to 5 kw. soon and to in- 
clude English programs beamed to the 
U. S. PRE9, 15.165, Fortaleza, is 
heard Thursdays signing off at 8:30 
p.m. with good signal. 

British Guiana -It is interesting to 
note that ZFY, 6.000, Georgetown, is 
being heard in New Zealand at 5:45 
a.m. sign -on; has English news at 6 
a.m. (Milne) 

Bulgaria -Radio Sofia's second 
short -wave transmitter, 7.670, is re- 
ported heard in Sweden daily, 2 -3:40 
p.m., paralleling 9.330; English news 
is scheduled for 3:30 -3:40 p.m. 

Burma -Radio Rangoon, which has 
replaced 11.845 with 9.545 for the 
morning transmission, now opens 
earlier and again has English news at 

PIPE RACK AS CONVEN- 
IENT HOLDER 

SMALL hand tools such as various 
types of pliers and screwdrivers are 

easily misplaced when working on ra- 
dio or appliance repairs. 

A pipe rack will hold a number of 
these hand tools in position for ready 
use. See photo H.L. 

TRY TO MATCH 
THESE VALUES! 
Immediate Delivery 

SPEAKERS: 
5" P.M., ALNICO 5 Magnet 

Ea. X1.39 
6" P.M., ALNICO 5 Magnet 7 0 

Ea. 1.90 
VOLUME CONTROL with SWITCH 

500,000 Ohms, Long Shaft 
Ea. .69 

WIRE: Approx. 400 Ft. in 2 to 4 Ft. 
Lengths, assorted colors and gauges, 
solid and stranded in pack- 
ages Per Pkg. .99 

COILS, 456 KC., I.F. ....Ea. 
Kit of 20 wirewound resistors, 

6, 10, 20 and 25 Watts....Per Kit 1.88 
7 -8 tube power transformer, 

6.3V. winding 70 Ma Ea. 2.95 
Headphones, Official Signal 

Corps, 200 Ohms Ea. 1.95 
Kit of 100 insulated Resistors, 

assorted / 1, 1 and 2 Watts, 
all in popular values Per Kit 1.05 

50L6 output Transformer Ea. .59 
Kit of 10 assorted Volume and 

Tone Controls, no switches (all 
with shafts) Per Kit 1.98 

Write for catalog. Hundreds of 
usable parts - lowest prices 
-immediate delivery anywhere. 

200o Deposit with order 

ELECTRONIC PARTS, Inc., Depf.A 
622 W. Randolph St., Chicago 6, III. 

.45 

lt.%I Jo NEWS 
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8:45 a.m.; opening is at 8:40 a.m. 
(Dilg) Sign -off is still at 10:15 a.m. 

Cameroun -From Le Chef du Serv- 
ice Radioelectrique du Cameroun, 
Douala, comes word that transmis- 
sions have been suspended. "In the 
event of their resumption, I will in- 
form you," he added. 

CKRX, 11.72, Winnipeg, Manitoba, 
is being heard well in the East after 
5:30 p.m. (Bromley) This station 
has an English news period at 10 p.m. 

Ceylon -Since Radio SEAC, G.P.O., 
Colombo, Ceylon, has replaced 11.770 
at 7:30 p.m. sign -on with 15.120, it can 
now be heard with good level at nearly 
all hours; runs straight through on 
this 100 -kw. transmitter to 12 noon 
sign -off; the 71 /2 -kw. transmitter on 
6.075 is in parallel most of the broad- 
cast period. Radio SEAC has intro- 
duced a Sunday transmission to Great 
Britain, consisting of recordings dedi- 
cated by SEAC servicemen to their 
relatives and friends in Britain; this 
is also heard on 15.120, 12:30 -2:30 
p.m.; reception is surprisingly good 
for that hour. 

China -A Chinese station on 9.555, 
with announced call believed to be 
XOPD, is heard daily, 5:30 -7 a.m., and 
8:15 -8:30 a.m.; call letters are re- 
peated several times; this would iden- 
tify it as Hangchow, which has not 
been reported on its assigned frequen- 
cy of 7.400. Band music played at 
8:15 a.m. sign -on sounds like "Colum- 
bia, the Gem of the Ocean." Hang - 
chow has been heard mentioned. There 
is weak interference from Singapore 
on 9.558. The second transmission is 
all talk in Chinese by a woman. (Dilg) 

A station on 9.57 (not KWID) is 
being heard in Asiatic language in the 
East around 6:30 a.m., may be Hong- 
kong. (Bromley) 

Curacao -PJC1, 7.250, Willemstad, 
"Radio Princess Juliana," is heard well 
in the East evenings to 9:30 p.m. 
sign -off. 

Czechoslovakia- Prague, which re- 
turned its North American transmis- 
sion at 7 -7:30 p.m. to 15.230 some time 
ago, is heard with excellent signals 
here in the East. OLR4A, 11.840, has 
a new transmission, 5:30 -6 p.m., with 
usual French horn at sign -on. 

Ecuador- HC2AN, 7.350, formerly 
HC2DC (apparently the medium -wave 
call has been adopted for short -wave, 
too), verified by letter to Art Cushen, 
New Zealand, from Casilla 171, Guaya- 
quil. 

Egypt -SUX, 16.373, Cairo, calls the 
BBC early mornings. (Jones, Pa.) 

England -Although printed sched- 
ules may still list Leopoldville as car- 
rying a part of the North American 
Service of the BBC nightly, monitors 
report that Leopoldville no longer re- 
lays the BBC, but closes down at 8:15 
p.m. 

Finland -The evening North Ameri- 
can program on 15.190, Lahti, is heard 
better now; 9.505 in parallel, remains 
weak; the period lasts, 7:22 -7:47 p.m., 
with the English press review at 7:28 
p.m. 

French Equatorial Africa - Radio 

December, 1946 

Model MX Smooth Power Motor 

/1490-aNteffil/ 

.. ON THE LEVEL 
The novel and unique idler bracket in MX Smooth 
Power motors holds the rubber idler pulley in an 

even plane -resulting in smooth motion of the 
turntable. 

You get vibration -free and wow -free perform- 

ance, too, and smooth speed that stays constant 
regardless of the number of records on the machine. 

That's Smooth Power. 
* * * 

Our complete line of Smooth Power phono- 

motors, recorders and combination record -changer 

recorders will always make fitting companions for 

your own fine products. 

NOTE TO INDIVIDUAL USERS: 

Smooth Power motors ore sold only through established trade channels. 

THE GENERAL 
INDUSTRIES co. 

DEPARTMENT MR ELYRIA, OHIO 
Net 
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NOW YOU can BUILD a TELEVISION 
To stimulate its radio and television training program, the New 
York Technical Institute of Um, Jersey is offering men interested 

in television this unusual opportunity. 

IF you are unable to leave home to go 
to a resident school, N.Y.T.I. of N.J. 
can supply you with parts to build a 

television chassis in your own home. You 
will be supplied with the same instructions 

and directions with 
which the school's resi- 
dent students are equip- 
ped, when they reach the 
stage in their training 
that calls for television 
set construction. If you 
already have a sound 
radio background, with 
experience in building 
radio receivers, you will 
be surprised to find how 
much you can learn 
about television by 
building this set. 

N.Y.T.I. of N.J. is 
one of America's lead- 
ing resident schools for 
men seeking depend- 
able, thorough, up -to- 
the- minute training in 
the various fields of ra- 
dio and electronics. 

Instructor demonstrat. 
ing rare Schmitt Op- 

tical System, used in big picture, projection 
type, television receivers. This famous television 
school's location in the heart of the television 
industry, helps it to get such scarce scientific 
equipment. At N.Y.T.I. of N.J. all types of tele- 
vision receivers are available for student study. 

A School Particularly Suited 
to War Veterans 

The schooling offered by N.Y.T.I. of N.J. 
is particularly useful to War Veterans who 
recognize the high- earning possibilities of 
technical training in radio and television 
and are willing to tackle the class and labo- 
ratory work offered, regardless of their 
previous education. 

No high -school diplomas are needed for 
entrance. But N.Y.T.I. of N.J. requires 
that a student be earnest, sincere and radio - 
minded. Students without proper mathe- 
matical backgrounds are taught the radio 
and television mathematics they need. Sev- 
eral students with only grammar school 
educations have successfully completed ad- 
vanced technical television courses. 

Many veteran students are now attend- 
ing N.Y.T.I. of N.J. under the generous 
provisions of the G.I. Bill of Rights, which 
allows any approved school of the veteran's 
choice to charge the Veterans Administra- 
tion up to $500 a school year against the 
educational expenses of qualified veteran 
students. Full -time students, with depen- 

You can build a direct viewing television chassis similar to the school, located square in the HEART of America's television 
one pictured above, either in your own home or in the magni- manufacturing and broadcasting industry. Mail the coupon al 
ficently equipped shops and laboratories of this famous television the right to get full details. 

Advertisement 
112 RADIO NEWS 
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SET RIGHT in YOUR OWN HOME! 
dents, are also paid a subsistence allowance of $90 
monthly by the VA, and those without dependents, 
$65. Many students hold part -time jobs, thus aug- 
menting their monthly subsistence payments. How- 
ever, you do not have to be a veteran to be accepted 
as a student. 

A considerable number of out -of -state students 
attend the school because of its excellent, practical 
type of radio and television courses, so difficult to 
get anywhere else in the world today. Living quar- 
ters are obtainable by single students. 

You Put Into Practice Everything 
You Learn 

Students at N.Y.T.I. of N.J. particularly like the 
way the school puts into practice what it teaches. 
You may actually build a 17 -tube television chassis. 
You also help build as many as 7 radio receivers of 
different types, a total of 75 electronic educational 
devices. Class study and laboratory study, in the 
proper combination, increase interest -and your 
hands get as smart as your head. With only average 
ability you should learn radio servicing in 8 months. 
In only 4 more months, you can know television 
receiver servicing. You can take even more advanced 
engineering -type courses if you wish. And through- 
out all your laboratory work you are using the finest 
and latest equipment available. 

A 17 -tube, commercial -type, television chassis 
may be built by all resident students of television, 
and may be kept as their own property, if they choose. 

Located in the Heart of the 
Electronic Industry 

The New York Technical Institute of New 
Jersey is in Newark, N. J., just across the river from 
New York City (only 20 minutes from Broadway by 
subway or train). The school is located in the heart 
of America's great radio and electronics industry. 
Such leading television, radio and electronics manu- 
facturers as R.C.A., Western Electric, Du Mont, 
Federal and Edison are nearby. Newark also is near 
Radio Stations WJZ, WEAF, WABC and WOR; 
each a leader in broadcasts going on networks all 
over the country. This means that the school offers 
numerous advantages, as it is in touch with the 
most recent developments in radio and television. 

Highly qualified television and radio instructors 
are here in abundance. Equipment is easier to get. 
Television students are offered exceptional advan- 
tages in this great electronic center. 

Send For Special Bulletin 112 -FREE 
The school issues a special Bulletin, Numbered 112, 

which illustrates and describes its truly exceptional 
facilities and equipment. Bulletin 112 also describes 
classes that may be attended, housing conditions, costs, 
hours, etc. If you are interested in Television -you 
will want to read this bulletin. You can have it free, 
merely by mailing the coupon at right. 

The school will also be happy to send you complete 
information about the television kits and directions 
which are now available to you if you desire to build 
your own television chassis at home. 

To get information about building a television chassis 
in your own home or to get Bulletin 112, describing our 
famous resident school in Newark -just fill out the 
coupon at right and mail it NOW to: New York Tech- 
nical Institute of New Jersey, 158 Market Street, 
Newark, N. J. 

December, 1946 

Instructor demonstrating theory of 
light in connection with study of 
optical systems used in projection 
type television receivers. This is 
just another one of the pieces of 
equipment which the New York 
Technical Institute of N.J. has 
available for resident student 
instruction. 

Big picture television 
(16 " x 211/4") in the flesh 
at N.Y.T.I. of N.J. When 
it comes to television re- 
ceivers, N.Y.T.I. of N.J. 
has it! All types of tele- 
vision receivers are 
available for student 
use and instruction at 
the school. 

m 

`. í:; 

Standard laboratory type test pattern used for determining 
picture perfection in all types of television transmitters 
and receivers. (You can see it at N.Y.T.I. of N.J.) 

New York Technical Institute of New Jersey 
158 Market Street, Newark, New Jersey 

Check here if you wish to receive Bulletin 112 describing the resident 
school of the New York Technical Institute of New Jersey located in 
Newark, N. J.- including its facilities, equipment, courses offered, costs, 
hours, etc. 

Check here if you wish information about building a television chassis 
in your own home. 

Check here if you are a War Veteran. 

Name Age 

.4ddress 

Zone No. 
City (if any) State 

( 
Advertisement 

-I 

113 
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Basic SCOPE KIT 

'etr\ 
......, 

Dumont 5' 5BP4 Cathode Ray Tube 
Kenyon H.V. Transformer. 2500 V 

--6.3 V -2.5 V 
Thordarson L.V. Transformer. 770 V 

-6.3 V -5.O V 
(2) Solar .5 mfd /2000 V. Capacitors 
(2) Sprague 8 mfd /450 V. Capacitors 
Freed 10 hy. 80 mil. choke and R.C.A. 

2X2/879 Rectifier 

All Above, only $11500 
(F.O.B. Hempstead, N. Y.) 

FEDERAL 

SELENIUM RECTIFIER 

Replacement for these Tubes: 
5T4 5Y3 6Y5 25Z6 50Y6 
5U4 5Y4 6Z5 35W4 50Z7 
5V4 5Z4 12Z5 35Z3 11723 
5Z3 6X5 7Y4 35Z4 117Z6 
5W4 OZ4 12Z3 35Z5 0Y4 
5X4 80 25Z5 35Z6 

Electrical Characteristics: 
Maximum RMS Voltage 130 Volts 
Maximum Inverse Voltage . 380 Volts 
Maximum Peak Current 1200 ma. 
Maximum RMS Current 325 ma. 
Maximum DC Output 100 ma. 
Approximate Rectifier Drop . . . 5 Volts 

Two Federal Miniature Rectifiers in a voltage 
doubler circuit gives 250 voua and 80 milli- 
ampere output from 117 volt AC power source. 

12 to a box, 
minimum sale 12. 93' ea. 

TRANSMITTING 

TUBE VALUES! 

2250 Tl1 -$7.95 ÚH50 -$3.50 
1625 -75c 

gtandardparis Corr' 
AMATEUR DIVISION Dept. N 

235 MAIN ST. HEMPSTEAD, N. Y. 

Brazzaville's 6.024 outlet is heard with 
fair signals now in the East around 
5:30 -6 p.m. (in French). (Ferguson) 

French Indo -China -Radio Saigon, 
11.778, is coming through with good 
level to the Eastern States, 5 -5:30 a.m. 
(in English). (Jones, Pa.) 

Germany -DTSB, 15.105, Munich, is 
reported heard with music at 8:45 
a.m., prior to 9 a.m. contact with New 
York, point -to- point. 

Swedish sources list schedule of 
Leipzig, 9.730, as 11 p.m. -3:15 a.m. and 
5 a.m. -6:30 p.m. An Eastern DXer 
hears this station opening at 11 p.m. 
with good level. 

Berlin's 6.070 has news in German 
at 11 p.m. (Saturdays) and signs off 
at 11:15 p.m. (Norris) 

Guatemala - TGWA has returned 
from 9.685 to its previous 9.760 where 
reception is good. 

Honduras -HEP1, 6.351, San Pedro 
Sula, is reported at 10 p.m. with Amer- 
ican recordings to 10:30 p.m. sign -off. 
(Norris) Has news in Spanish at 8:30 
p.m., no English heard. (Ferguson) 

India -Widely reported in the East 
is the Delhi transmitter on 15.190, 
heard at 9:30 p.m. with English news. 
Fair to good signals are also heard in 
the East at 7:30 a.m. in English news 
from 9.59 and 9.67, both Delhi, and re- 
layed from Bombay, 9.63 (best). 

Delhi's VUD10, 17.830, is heard in 
English news at 12:30 -12:40 or 12:45 
a.m., then goes into Hindustani. 

Italy -Radio Italiana, 9.630, is being 
heard after 6 p.m. in the East, some- 
times with Italian amateur hour pro 
gram, usually with good signal 
strength. 

Japan -The Japanese Home Serv- 
ice, usually good around 5 -6 a.m. on 
9.505, announces the letters "NHK" at 
station break; those are not the call 
letters of the frequency being heard, 
but stand for "Nippon Hoso Kyokai" 
or "Japan Broadcasting Corporation." 
JLR, 6.015, relaying the AFRN, is 
heard with excellent strength some 
mornings here in the East around 
5 -6 a.m. 

Call letter changes are being made; 
recent ones reported include 7.258, 
JLW; 9.505, JLW2; 11.705, JLW3; 
7.552, JLW5; and 15.140, JLW6. 

Both 9.560 and 9.505 are in parallel 
with JLW, 7.258, mornings; sign -off is 
usually at 8:30 a.m.; some mornings 
JLW runs until after 9:15 a.m. with a 
station on 6.095 in parallel. (Dilg) 
The Japanese Home Service has an 
English lesson daily at 4:45 -5:00 a.m. 

Java -It's difficult to keep up on the 
Java stations these days; frequencies 
used and times on the air vary from 
day to day. A new Dutch transmitter 
is reported heard on approximately 
8.000, paralleling Radio Bandoeng, 
10.060; apparently, it replaces 18.135, 
now used for telephony; signal is good 
on West Coast. Radio Bandoeng ap- 
pears to have extended its schedule 
to 10:50 a.m. with Dutch entertain- 
ment, once appeared to be a PCJ (Hil- 
versum, Holland) relay for the Forces; 
one Saturday, 8.000 and 10.060 were 
heard past 11:35 a.m. with Dutch en- 
tertainment. (This may be PMD, 

PRECISION IS BASIC 

INSTRUMENTS 

These are the features that 

make Burlington Instruments 

your logical choice - Alnico 

Magnets used in all DC mov- 

ing parts -perfectly aligned 

Jewel Supports -Phosphor 
bronze control springs - Ce- 

ramic pointer stops- non -shift- 

ing balance weights. 

All ranges AC or DC available 

in 21/2", 31/2", 41/2" sizes, rec- 

tangular and round. 

Inquiries solicited 

BURLINGTON INSTRUMENT CO. 

911 Fourth Street 

BURLINGTON. IOWA 

TECHNICIANS... 
EXPERIMENTERS 

H A M S . . 

AMPHENOL Twin Lead 
transmission line per 100 ft. 

75 ohm $2.07 
150 ohm 2.43 

3000 ohm 2.91 
75 ohm 1 K W lead . 7.20 

5 mfd. 600 V. DC 

OIL FILLED CAPACITOR . . .85 
4 mfd. 1000 V. DC 
OIL FILLED CAPACITOR . 1.25 
2 mfd. 1000 V. DC Net 
PYRANOL CAPACITOR $1.10 

5 BPI CATHODE RAY TUBE 
REG. PRICE $20.50 

e /t While limited 
quantity lasts, 
a real buys 6.50 
at only ... 

N ET 

8 tube Collins Navy Type Transmitter 
Model COL -43065 . . $9.45 Net 
Free schematic diagram on request 

RADIO e ment 
DISTRIBUTORS 

709 S. Mom St., Los Angeles 14, Californio 

RADIO NEWS 
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250 WATT TRANSMITTER 

... is ltPite 
This is an outstanding FM Transmitter -in engineering, in design, 
in performance- assured by GATES "Know -How" of 24 years 
standing and months and months of pre- testing in the GATES 

laboratories of those features declared best for FM transmission, 

which it incorporates. 

WITH THESE BUILT -IN 
OPERATING ADVANTAGES 
This Unit provides ALL features you want most. Besides 

its vertical chassis for easy accessibility, the three - 
quarter length front and full- length rear doors, plus 

modern styling, it gives you: 

DIRECT CRYSTAL CONTROL 
...eliminating the necessity of specially designed 
motors or critically tuned circuits- an important 
engineering accomplishment. 

SIMPLIFIED ADJUSTMENTS 
Only a limited number of components and con- 

trols are used -for simplicity of adjustments and 
ease of operation. 

THE BASIC UNIT FOR ADDED 
POWER 

Permits increase of power by the addition of a 

1 KW or a 3 KW amplifier constructed in a 

matched cabinet. Hence obsolescence is obviated. 

FORCED AIR COOLING 
... is used throughout on all power amplifier 
tubes to secure long life. 

EXCEEDS ALL FCC STANDARDS 
All requirements of the Federal Communications 
Commission are exceeded by the characteristics 
of this FM Transmitter. 

THE "INSIDE" STORY 
Note the simplicity of assembly, the full 
length door exposing the inter -unit con- 

struction -and how accessible all parts 
are thus rendered. 

J°.acE 
SPECIFICATIONS 

G 

. . , 

t YOUR ORDER . 

NEW YORK 

OFFICE: 

9th Floor, 40 Exchange Place 
RADIO CO. 
Q U I N C Y , I L L I N O I S 

MODEL BF -250A 
The modern, streamlined cabinet is beau. 
tiful in apperance with all controls of eye 

level. Two lorge doors extending to con- 

trol Panel, are easily opened. This Unit 
will add "showmanship" to any Broad- 
casting Studio. 

SOLD IN CANADA BY: 

Canadian Marconi Co. Ltd., 

Montreal 

EXCLUSIVE MANUFACTURERS OF RADIO TRANSMITTING EQUIPMENT ... SINCE 1922 

December. 1!111i 
1 15 
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om. 
r- -VALUES! 

SUPERIOR 
S I G N A L 

GENERATOR 
Model 650 
110 -120 Volts 50 to 60 
Cycles A.C. R.F. Fre- 
quencies from 100 Kc 
to 35 Megacycles. Har- 
monica front 25 to 105 
Megacycles. Audio 
Modulating Frequency - 900 Cycles Pure 
Sine wave. Distortion 
less than 2 %. Uses a Hartley Excited Oscillator with a Buffer 

Amplifier. Complete with coaxial cable, 
test leads and instructions .75 

SUPERIOR 
Model 670 
Super -Meter 
A Combination 
Volt-Ohm Milliam meter plue 
Capacity Reactance Inductance 
and Decibel Measurements 
Complete with test 

$LY,40 leads and instructions. LY 

1 TUBE RADIO KIT by "EASY BUILT" 
Battery operated, easy 
tuning, attractive wood 
finish cabinet. Com- 
plete with Tube. Coil. 
Battery, Headphone, 
Hardware and Base. 
List Price $4.98 

Special $3.33 

PHONO MOTOR with TURNTABLE 

60 Cycles 115 Volta $3.95 
Suitable for every pho- 
nograph instrument 
where low cost and de- 
pendable performance 
are required. 

$3.95 

Federal Teleco Selenium Rectifier 
replaces Rectifier Tube 0 each 

Tremendous Saving on By Pasa Condensers! By Pas 
Condensers and Kit contains 100 Popular assorted 
types Normal Cost $10.9 

Special $6.75 
Filter Condenser Kits -23 assorted types - 

Value $12.00 
Special $8.75 Permeability Tuner $2.35 

Dial Face Assortment 10 for $1.49 
Universal Replacement Loops 59e each 
10 Watt Amplifier complete with tubes $22.75 
Neon Teeters with instructions........List Price 50e ea. 

Dial Cord 25 ft. 
Special 29c 

29c 
Dumont 5" Scope $99.50 
IIY -Q 75 Kit-unassembled $9.95 -assembled $11.95 
Test Leads Superflex Pencil Type 75c 

with Insulated Tip $1.00 
High Voltage -Heavy Duty $1.95 
10 or more sets of any assortment deduct 10% 

1 cell Bantam Handy Flaohlite 
Precision tooled, solid bar aluminum, small, powerful and durable. 

List Price S9c Dealer's Price 54c 
Fluorescent Desk Lamps. 
List Price $11.95 Dealer's Price $6.95 

Write Dept. 612 for our FLYER 

20% Deposit with order required 

e/anieeq ELECTRIC CO., Inc. 

601 Broad St., Newark 2, N. J. 
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listed for 7.995, plus or -'"'Us 10 kilo - 
cycles for multiplex commercial op- 
eration.) 

- According to New Zealand sources, 
the Free Indonesia stations should be 
addressed, "Radio Republic Indone- 
sia," c/o Indonesian Broadcasting 
Centre, Poest RRI, Soerakarta, Java. 

Korea -JEW, 9.295, Seoul, 10 kw., 
is telephone station, for official U.S. 
Army use; works JSO, 10.340, 6 p.m.- 
4 a.m. daily. (Miller, Japan) 

Madagascar -Radio Tananarive has' 
added a third transmitter, 10.615, to 
all its transmissions, which are given 
at 11 p.m.-12:15 a.m., except Sunday; 
at 3:30 -5 a.m. and 10 -11 a.m. (Sunday 
from 9 a.m.). 

Malaya-The new Singapore 19- 
meter transmitters are now heard on 
their announced frequencies of 15.275 
and 15.300; usually are audible after 
5 a.m., sometimes good around 8:30 
to 9:30 a.m. sign -off. Last English 
news period is now at 9 a.m. 

According to a recent DX news 
broadcast from Radio Australia, Sing- 
apore's English news periods are now 
at 3:45, 6:45, 7:30, and 9 a.m. 

Mauritius -Port Louis, on a re- 
ported frequency of 7.295, is scheduled 
3:15 -4:30 and 7:45 -9:55 a.m. daily, 
except Sunday, according to the 
URDXC; is listed as simply 42 meters. 
Program consists chiefly 'of music and 
French news, but news in Hindustani 
is added on second transmission. Por- 
tions of the program, however, are 
announced in English. A medium - 
wave transmitter is used on 1333 kcs. 

Monaco -Radio Monte Carlo, 6.130, 
is on the air now with a reported 
schedule of 1:30 -3.:30 a.m., 6 -8 a.in., 
and 1 -5:15 p.m.; is heard in Stockholm 
only after 3 p.m.; often has interfer- 

erice ¡ram me vs ¡o, ¡Norway, relay 
station on same frequency. (Skoog) 
Has news in French at 5 p.m. 

Mozambique-CR7BE, 9.710, Lou - 
renco Marques, is heard some nights 
in the East between 11 p.m.-12 mid- 
night. (Kernan) 

New Zealand- According to an an- 
nouncement recently by Radios Aus- 
tralia, the new short -wave transmit- 
ters in this country will be ready for 
operation in January. ZLT7, 6.715, 
Wellington, continues to be widely 
heard in its 4:30 a.m. English news 
period. 

Northern Rhodesia -ZQP, Lusaka, 
is scheduled to Africa, 10:30 a.m. -12 
noon, on 7.220, 7.285, and 3.900; Sun- 
days, 4 -5:30 a.m. (Kortvags- Lyssna- 
ren) 

Norway -A Swedish correspondent 
reports that LKJ2, 6.130, is heard in 
parallel with Oslo -Kloofta, 6.200, at 
11:30 a.m. -5 p.m.; he did not state 
whether this replaces 9.540 or is addi- 
tional. 

Panama -By this time, the new 
Panama stations which have been 
testing for some weeks, will likely be 
on regular schedule. HOXB, 11.810, 
was put on the air in recent tests, in 
addition to HOXC, 9.660 (varying), 
and HOXA, 15.100 (first one reported 
to me). HOXB has been heard with 
excellent signals at various times af- 
ternoons and evenings, usually at 10- 
11 p.m. A non -directional antenna has 
been employed in the tests, but Cen- 
tral and South American beams were 
to be used when regular schedules are 
effected. Test announcements of "Ra- 
dio Central Americana" ( "The Voice 
of Central America" is also . used) 
have been heard in Spanish and Eng- 
lish, occasionally in German. Reports 

S /Sgt. Dan DiThomas, one of the Army specialists assigned to the United Nations Re- 
cording Studios in the basement of Hunter College, New York, explains the operation 
of the Hart film recorder to Dr. Oscar Lange, Polish Ambassador to the United States 
and Representative at the United Nations Security Council. All of the deliberations 
of the Security Council are being recorded for preservation in the Archives of both 
the United States Government and the United Nations. Logs of the recordings are kept 
in order that any part of the record may be located by means of a trackage indicator. 

RADIO NEWS 
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Many evidences of superiority in 

JOHNSON condensers reflect the twenty -three years 
of experience that has gone into them. Each type 

is carefully designed by electronic engineers for 
maximum circuit efficiency. A primary design 

objective at JOHNSON'S has been the accomod- 
ation of a greater number of specific require- 

ments with a standard condenser or minor 
H DUAL 

modification of a standard. JOHNSON'S 
search for better design and methods is 

continuous and employs first class engi- 
neering talent and equipment. Many 

developments, such as the new plate 
design mentioned below, not only 

bring increased efficiency but a 

saving in cost. 

JOHNSON offers many stand- 
ard types from which to 

choose with capacities to 
10,000 mmf, voltage rat- 

ings to 30,000. See your 
distributor or write to 

Department Z today. 
Plates for types A and B condensers 
are of the new heavy rounded edge 
design recently developed by JOHNSON 
engineers. Their higher breakdown volt- 
age permits closer spacing, a shorter con- 
denser, lower minimum, and less inductance 
at UHF. These features combined with new 
end frame design reduce weight to minimum, 
yet cost no more, in most cases less because of 
the saving in material. 

p-ok4o.dOZ 
ptoduced Gdteleate 

Condensers Inductors Sockets 

R. F. Chokes O Antennas insulators 

Connectors Plugs & Jacks Hardware 

Pilot and Dial Lights Broadcast Components 

Directional Antenna Equipment 

E. F. JOHNSON CO., WASECA, MINNESOTA 
December, 1946 
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Examine this 2-Volume 

RADIO LIBRARY 
7 DAYS FREE! 

NOW YOU CAN BUILD, MAINTAIN AND 
REPAIR RADIO SETS OF ALL KINDS! 

These two giant radio volumes are crammed 
from front to back with everything you want 
to know about radio -how to build and repair 
all types of receivers, portables, radio- phono- 
graphs, shortwave sets, recorders . . how to 

trouble -shoot," make and use testing instru- 
ments, check radio troubles, construct scores 
of different devices! 
BE AN EXPERT "TROUBLE- SHOOTER "! 
"Everybody's Radio Manual" gives you step - 

by -step instructions for every kind of radio 
repair job- teaches you radio from the 
ground up! Hundreds of pictures and dia- 
grams show you how to solder, cut and drill, 
measure capacities, identify voltages, calcu- 
late resistances -how to modernize old sets, 
adapt sets, add phonograph attachments, and 
build 11 different radios from first assembly 
to final test! Contains 256 pages, 216 pictures, 
75 wiring diagrams, is bursting with short- 
cuts, conversion tables, codes -and only $1.49 
in the DeLuxe Binding if purchased alone! 

BUILD 78 DIFFERENT RADIOS! 
"Radio for the Millions" gives you clear, simple. 

how- to -do -it instructions and hundreds of detailed 
picture- diagrams for every type of radio you 
want -shows you exactly how to build an 8 -tube 
FM receiver, bicycle radio, 2 -tube set, portables; 
midgets, superhets, high fidelity amplifiers, all - 
wave receivers, and dozens of others! How to 
build cabinets, phonographs, radio- phonograph 
combinations, home recorders, record players. 
Contains 192 giant pages, 648 pictures. plans for 
78 radios -and only $1.98 in the De Luxe Binding 
if purchased alone! 

SPECIAL BARGAIN PRICES - 
SEND NO MONEY! 

Examine this big 2- Volume Radio Library free; 
just mail coupon below. When these two great 
books arrive (or book, if ordered separately), 
deposit price plus postage with postman. Read 
the books -study the pictures and diagrams -see 
how wonderfully simple and sure it is to learn 
radio this way. Then, if you can bear to part 
with these Popular Science radio best -sellers. 
return at once. If you wish, send remittance with 
coupon and we will pay postage (with same 
money -back guarantee, of course). But hurry- 
don't "put it off!" Mail coupon TODAY! 

POPULAR SCIENCE PUBLISHING CO. 
Dept. 12RN 
353 Fourth Avenue, New York 10, N. Y. 
Please send me books checked below. On 
arrival, I will pay postman price plus post- 
age. I have the privilege of returning 
book(s) for refund within 7 days. ni The 2- Volume Radio Library, EVERY- 

BODY'S RADIO MANUAL and RADIO 
FOR THE MILLIONS, DeLuxe Edi- 
tions. Price, only $2.98 for both books. 
Everybody's Radio Manual, DeLuxe 
Edition. Price, $1.49. 
Radio for the Millions. DeLuxe Edi- 
tion. Price, $1.98. 

Name 

Address 

City, Zone, State 
If remittance is enclosed with coupon 

check here and we pay delivery charges. 
Same 7 -day money -back guarantee ap- 
plies. 

are requestea; aaaress is P.O. Box 
1335, Panama City, Republica de 
Panama. 

An interesting photo- verification 
has been received by Eastern DXers, 
showing several scenes at HOXC, in- 
cluding the station tower, studio 
building, and transmitter rectification 
system. The chief engineer, W. T. 
Morrison, stated he finds humidity a 
great problem, the heavy moisture 
working a real hardship to radio trans- 
mitting equipment. (VRC) Mr. Morri- 
son is from Pennsylvania, we are 
informed. 

Poland -Although a letter from 
Polskie Radio, Warsaw, states that the 
Warsaw III transmitter on 6.100 
(varying) operates daily at 9:55 a.m. 
to 8 p.m., and on 9.530 only for one 
hour, 5 -6 a.m., a report from England 
indicates that 9.530 is heard there at 
4 a.m. identifying as Poznan. 

Siam -Radio Bangkok, 5.990, is 
heard at 9 a.m. on the West Coast; 
sign -off is at 9:30 a.m.; no English has 
been heard by the reporter. (Gould) 

South Africa -A station on 6.170, 
believed to be Durban, is heard with 
carrier around 12:08 a.m. and with 
piano -like chimes at 12:18 a.m. opens 
with march at 12:20 a.m., announcing 
in what appears to be Afrikaans; has 
usual setting -up exercises, talks, and 
music; no English heard. Extremely 
strong signals. (Ferguson) 

Spanish Morocco -Radio Tetuan, 
6.067, is heard, 2:30 -3 a.m. (URDXC) 

Sweden -SBT, 15.155, Stockholm, is 
coming through nicely again in the 
North American period, 10 -10:55 a.m. 
daily. 

SDB2, 11.780, was heard recent'-_, at 
4:15 -5 p.m., clear, steady. (Kernan) 

Switzerland - Ironically, perhaps, 
now that summer is ended, Bern has 
finally moved to summer frequencies 
for North America. At 2:20 -12:55 p.m., 
HEI7, 15.320, replaced HED4, 10.405; 
HEI7 has some interference from Can- 
ada's CKCS on the same frequency;, 

Four captains of the Atlantic Refining Co. 
fleet examine the indicator of Raytheon's 
Mariners Pathfinder radar test installation 
aboard the SS Atlantic Mariner. Test runs. 
using radar, have been made on regular 
routes and skippers report good results. 

AMSCO SPECIALS 
Lip microphone T45 $0.89 ea. 
Mechanical parts for Handy Talkie 
set includes switch, top and bottom 
cover springs, hardware, etc. 1.89 
Midget tubular condensers .001- 
.002 M.F.D. -TTR manufactured by 
Solar, list price .69 ea., our price 
100 for 3.95 
Carbon resistors -500 assorted 
sizes and wattages 9.95 
Re-entry cavity oscillator 25,000 
MC -3000 MC (uses lighthouse 
tube) grounded grid CHT 1.95 ea. 
High frequency tuner APR4 1 1.95 ea. 
Plug -in dry electrolytic capacitor 
40 -40 MFD 250 V.D.C. six prong 
or mounting bracket .59 ea. 
Variable clarostate voltage di- 
vider 100 watt 2500 ohms .79 ea. 
Oil filled 8MFD 600 volt D.C. cir- 
cular capacitor with mounting 
bracket 1.19 ea. 
Dry electrolytic capacitor 40 MFD 
100 V.D.C. 10 for 2.39 
6 -12 and 24 volt vibrator pack 
with spare vibrator 8.95 ea. 
Shield for 5 CF-1 of equivalent 
while they last 1.29 ea. 
Johnson Boynett socket 4 prong UX 
base .39 ea. 
Stand -off insulators 100 assorted, 
complete with hardware 6.95 
Liberal Hardware assortment .98 

Write for our Circular 

AMERICAN SALES COMPANY 
1811 WEST 47th ST., CHICAGO 9, ILLINOIS 

FACTORY CLEARANCE SALE 
CAPACITORS: Oil -filled. bath -tub type, hermetical- 

ly sealed, leakproof terminals, C -D DYB type or 
equal. Removed from equipments which were 
never used. 
0.05 mfd.-600 volts w. d.c $0.19 
0.50 mfd. -600 volts w. d.c .33 
1.0 mid. -600 volts w. d.c .39 
2.0 mfd. -600 volts w. d.c ,49 
Oil -filled, hermetically sealed, universal mounting 
brackets, ceramic high -tension terminals, C -D TJH 
line or equal. New Condition. 
10.0 mfd.- 600 volts w. d.c $ 0.98 
10.0 mfd. -1000 volts w. d.c 1.50 
0.5 mfd. -2000 volts w. d.c .75 
4.0 mud. -2000 volts w. d.c 1.75 

Electrolytic, dual, upright can. New. 20 
mfd. 150 v., 1000 mfd. 5. volts .49 

METERS: 31" Weston and G.E. types. Flush 
. mounting 8.00 
OSCILLOSCOPE: BC -412B. 5" CRT.. New 

115v.. 6U cps. 48.28 
POWER SUPPLY: 250 v. regulated DC. Un- 

mounted 24.95 
RELAYS: DUNCO types, various capacities 2.00 
TRANSFORMERS: Except where noted, all trans- 

formers are impregnated and sealed in steel cases. 
Ceramic insulator terminals. All primaries are 
115 volts, 60 cycles. 
Filament: Sec. 1, 6.5 v. @ 21.5 amps. Sec. 

2, 2.1 v. @ 2.0 s.; ,Sec. 3, 6.4 v. t$ 1.0 
amps. $3.95 

Filament: Sec. 1, 2.6 v. @ 10 a.; Sec. 2, 6.4 
v. @ 5.5 a. ; Sec. S. 6.4 v. @ 1.0 a 3.49 

Filament: Sec. 1, 5.2 v. @ 3 s.; Sec. 2. 5.2 
@ 3 a.: Sec. 3, 27.1 v. @ 4.3; Sec. 4, 6.4 
v. @ 3 a. ; Sec. 5. 2.6 v. @ 3.5 amps 3.98 

Plate: Sec. 1, 680 v. @ 225 ma. dc; Sec. 2 
1540 v. @ 20 ma 3.98 

Plate: Sec. 1. 1230 v. @ 262 ma.; Sec. 2, 
18 v. @ 1 amp 6.95 

TUBES: All new. Name brands. 
68.17. 05. 6116, 6SA7. 5040 .49 
2X2. 65N7, VR -105, VB -150 .59 
6SL7 .69 
6I.6 .84 
836 3.50 
2ÁP1 2" cathode -ray tube 3.95 
5HP4 5" cathode -ray tube 6.95 

MANY OTHER BARGAINS 
SEND FOR PRICE LIST 

All prices are Net, FOB factory 
CAMBRIDGE 

ELECTRONICS CORPORATION 
Manufacturers of Electronic Control Equipment 

208 S. Pulaski Street 
Baltimore 23, Maryland 
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"VOMAX" 
Tap /laitiz+n9 

eitaice 

Thousands upon thousands of "VOMAX ", the truly universal vacuum. 

tube volt -ohm -milliammeter .... in service today in ranking laboratories 
ranging from the U. S. Bureau of Standards on through the roster of 

radio's elect . . bought by Veterans Administration and other school 

training programs . . . . consistently selected by America's top -profit 

service organizations .... conclusively prove it is the best. 

"VOMAX" is also the cheapest .... not only because the best is always 

cheapest in the long run .... but in first cost, too! Increasing produc- 

tion in response to increasing demand enables us . 'despite con- 

tinually increasing material costs . . . . to hold its price down. 

"VOMAX" alone gives you the profit- priceless ability to measure every voltage in radio servicing .... at meter resistance so astronom- 

ically high it does not upset measured circuits . . 24 d.c. voltage ranges 0 through 3000 volts at 51 and 126 megohms input resist. 

ance .... 6 ranges 0.1200 volts a.c., a.f., i.f., r.f. to over 100 megacycles at 6.6 megohms honest input resistance . ... decibels from 

-10 through +50 .... resistance from .2 ohms through 2,000 megohms .... direct current from 50 microamperes through 12 amperes. 

No other instrument at any price gives you all that "VOMAX" does. Its value is unequalled .... it's the standard of comparison ... . 

the overwhelming choice of those "in the know" .... is radio's outstanding buy .... of only $59.85. 

DYNAMIC "SPARX" SIGNAL TRACER 
Next to the universal volt- ohm -milliammeter . "VOMAX" is the ideal universal d.c. 
through u.h.f. meter . what the radio service profession most needs is a good dy- 
namic signal tracer. Ability to trace the signal through every successive receiver circuit 
reduces "trouble- shooting" to basic fundamentals . .. . banishes forever the hard -to- service 
"toughies" .. . turns loss jobs into quick profits. 
Designed by radio's only International Grand Prize winner, "SPARX" is the aural -visual 
signal tracer you have been clamoring for. Not only does "SPARX" trace r.f., i.f., a.f. 
signals from 20 cycles to over 200 megacycles . . . it is your shop test- speaker as well. 
It also tests microphones, phono pickups, P.A. amplifiers, speakers . . . . registers presence 

or absence of d.c. and a.c. operating voltages, too. 
With new radar crystal diode probe, 3 -stage 65 db. gain a.f. amplifier, ground -insulating 
transformer power supply and PM dynamic speaker, it's the instrument you've dreamed of 

. , like all SILVER instruments will earn its cost in no time at all. Yet "SPARX" costs 

you only 539.90. 

See these "must" instruments .... and 

new SILVER amateur transmitters, re- 

ceivers, kits, parts which were sensations 

at the 1946 Trade Show at your favorite 
jobber. Act fast . demand continues 
far in excess of supply .... for SILVER 

products are the profit tools used by 

your smart competitors. Send postcard 

for new post -war catalog. 

" 9 04" LABORATORY CAPACITANCE 
RESISTANCE BRIDGE 

Not only does Model 904 C -R Bridge cover the tremendous range of 1/4 mmfd. /ohm up 

through 1000 mfd. /megohms . . . . give you truly laboratory accuracy in measurement of 
capacitors and resistors . provide 0-500 volts continuously variable built -in d.c. 

polarizing voltage for electrolytic and other capacitors give power factors measure- 

ment 0.507. but it brings something quite new to radio measurements. 
With Model 904 C -R Bridge you can at last measure capacitance of any type of con- 

denser . . air, paper, oil, electrolytic, ceramic .... with d.c. operating voltage applied 
during measurement! Think what this means in increasing your efficiency . ... in finding 
those "intermittents" which cause so much trouble . . . . in speeding your work and 

increasing your profits. ' 

Measuring capacitors and resistors to ±3% laboratory accuracy . . matching "VOMAX" 
and "SPARX" in-size, post -war style, top quality components and construction . it's 
the same amazing bargain at only $49.90 net as "VOMAX" .... value which has forced 

500% expansion in our plant facilities in less than one year, 

OVER 35 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

Wc a571 a97. 
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 

r 
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s 
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509 So. STATE STREET 
CHICAGO S. ILLINOIS 

i 

RADIO, RECEIVER AND ALLIED 

SPECIAL PURPOSE TUBES 

FOLLOWING TYPES AT 

807, 6L6, 6H6, 6SJ7, 
6X5, 6SN7, 5R4GY, 
6J6, 955, 884, VR105, 
VR150, 6AB7, 6AC7, 
6C4, 6SL7, 12SN7, 
2050, 9006, 3B7, 
6B4, and 6AG7. 

S 

EACH 

U. H. F. Xtol Diodes 
1N23, $100 
1N23B Each 

SPECIAL PREPARED KITS 
10 lbs. of Radio Parts 

only 
$200 

Worth many times that amount. Resistors, 
chokes, condensers, contact points, relays, 
sub assemblies, tuners, cables, etc., etc. 

25 lbs. Same as above $4.00 

H. V. Half Wave 
Rectifiers 

2óó 0o V $6.00 
each 

4,500 V $1 .50 
each 

U. H. F. Transmit- 
ting Triodes 

2C40 to 
3370 MC $6.00 

each 
2C26 

each 

CATHODE RAY TUBES 
3BP1 -3" 5CP1 -5" 

ea. $4.00 ea. $7.50 
7BP7 -6" 

ea. $10.00 

SPECIAL 
U. H. F., ETC. 
1B24-$5.00 ea. 
715B- 5.00 eq. 
2J38- 3.00 ea. 
724B- 2.00 ea. 
2J49- 5.00 ea. 
4C35- 5.00 ea. 
2K25- 2.00 ea. 

100 ASST Carbon 
Resistors 1/2 Watt - 
$2.00 -1 Watt $3.00 
2 Watt $5.00 
100 ASST Mica Con- 
densers -$5.00 
100 ASST Ceramic 
Condensers -$3.00 
100 ASST R. F. 
Chokes -$5.00 
50 Assorted Vitreous 
Enameled Resistors, 
various Watts and 
ohms -All suitable 
for radio -$5.00 per 
lot 

All items listed above are subject to prior sale. 
Terms cash with order F.O.B. Chicago, Ill. 
Remit only exact amount of purchase. 
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IRVING JOSEPH 
220 5. Halste; i t., 

Chicago 6, 

Buyer Distributor of 

Surplus Stocks 

at night, 8:30 -U) p.m., HE1-t , 11.565, 
replaced HER3, 6.165, with HEI4, 
9.539, still in parallel; good signal 
from both, but HER5 has some splat- 
ter from GSE, London, on 11.860. 
HER5 also replaced HEI5, 11.715, at 
3:50 -4:25 p.m. to Africa; and HEK4, 
11.960, at 4:45 -5:15 p.m. to South 
America. I recently heard HER5 in 
English on a Monday morning between 
12 midnight -12:30 a.m., probably runs 
later, excellent signal. 

Tahiti -According to Art Cushen, 
New Zealand, FO8AA, 6.980, the Radio 
Clube of Oceania, at Papeete, now 
transmits at 10 p.m. -12 midnight every 
Tuesday and Friday, usually with re- 
cordings until 10:30 p.m., news and 
talks to 11:30 p.m. (in French), and 
with a Tahitian program to sign -off. 
(Inquiries by me mailed direct to 
FO8AA are still being returned; does 
anyone have the correct address?) 

Turkey -Some Eastern DXers re- 
port they are able to pull TAP, 9.465, 
Ankara, out of the "hash" on Sunday 
afternoons, 4:30 -4:45 p.m., when the 
Postbag program is given. Too much 
CWQRM for your short -wave editor! 
Reception from this quarter should be 
improving greatly now and TAP may 
come in well here in the East during 
the winter, such being the case last 
year. 

U.S.S.R. -The Spanish Freedom Sta- 
tion, "Espana Independiente," is heard 
daily on four frequencies, approxi- 
mately 13.640, 15.380, 15.480, and 
17.270 (all vary from day to day and 
sometimes from hour to hour). Broad- 
casts are heard for 22 minutes dura- 
tion each, beginning hourly on the 
half -hour from 9:30 a.m. through 5:30 
p.m.; jamming is reported. Spanish 
is used exclusively, and the transmis- 
sion ends with the phrase : "Viva 
Espana, Arriba Democracia!'l 

U.S.A.- According to a letter re- 
ceived by an American listener from 
Comdr. R. D. Thompson, US 'Ft, on 
the Appalachian, NCLG's transmitters 
during the recent Atom Bomb Tests 
were rated at 600 watts; NXHC (Pan- 
amint) and NICO (Mt, McKinley) 
each 350 watts; NIGF (Spindle -Eye) 
7500 watts; and NCKN (B -29) 40 
watts. The B -29 used 2 mcs. for relays 
to the ships at Bikini Atoll. Higher 
power was not used on the ships be- 
cause of space and interference lim- 
itations imposed by radioteletype and 
radio -photo equipment crowded on the 
ships; hence, the necessity of relays 
at Guam (KU5Q) and Oahu (WTJ, 
NPM) in order to provide good recep- 
tion at San Francisco over the long 
hours communication was desired. 
Direct contacts were tried by the ships 
during daytime on all frequencies 
from 13 to 24 mcs., but usable signals 
were not obtained. Night contacts 
were reported as excellent. 

Veries received on 10.640 show ship 
going down in water, Marshall Is- 
lands, Operation Crossroads, Bikini 
Atoll, and U.S.S. Appalachian -all 
printed prominently. (URDXC) 

Vatican -The 15.095 and 9.660 fre- 
quencies are reported by Swedish lis- 

INN 

PREPARED ASSORTMENTS 
GUARANTEED FIRST QUALITY 
Cat. 
No. quantity Deaeri Ptie9 Price 

1001 100 V. Watt Resistors- All Insulated $2.98 1002 100 Vs Wat Resistors. All Insulated 3.98 
1003 100 1 Watt Resistor,. All Insulated 1004 50 2 Watt Resistors, All Insulated 1005 10 Wire Wound Resistors As.t'd 

Watts 
1006 50 200 Volt Paper Condensers 1007 50 400 Volt Paper Condensers 1008 50 800 Volt Paper Condensers 1009 50 Mica Condensers 1010 20 Dry Electrolytic Filter Conden..r 1011 10 Resistance and Line Cords 1012 100 Wafer Sockets 
1013 100 Plastic and Ceramic Socket 1014 10 25 Ft. Rolls Hookup Win - 

Ass't Colors 1015 10 50 Ft. Rolls Hookup Wire - 
Asst'd Color. 2.25 1018 10 300 Ft. Rolls Hookup Wir- 
Asst'd Colors 6.75 1017 10 Volume and Tone Controls -No 

1018 50 Large Bak lite Knobs Push On 1019 50 Large Bakelite Knobs Set Screw 1020 50 Small and Medium Knobs Push On 1021 50 Small and Medium Knobs Set 
1022 100 Small °Bar Knobs 1023 100 Large Bar Knobs 1024 100 ft. Spaghetti and Vinylite 1025 50 Padders and Trimmers 1026 10 Coils I.F., R.F. Ant. and Ose 1027 50 Pilot Lampe 1028 

20 Wafer aand eralmic Band S S witches 1030 20 Auto Generator Condensers 1031 20 Auto Suppressors 
1032 25 Electrical Wiring Devices, Pluggss 

1033 50 Electrical Wiring Device.,gPlugs. 
Caps, Bases, Elements, Fuses. 
etc. 

4.45 
3.98 
2.98 
2.48 
3.49 
4.25 
2.98 
6.75 
3.98 
4.50 
8.50 
1.98 

ELECTRICAL APPLIANCES AND PARTS 

1.98 
6.50 
7.85 
3.50 
3.75 
5.50 
6.75 

.98 
3.45 
3.98 
2.49 
3.98 
3.98 
2.98 
2.98 
2.75 

6.00 

Each 
Fluorescent Kitchen Unit......... $4.75 Fluorescent Desk Lamp. Beautiful Finish, less bulb 
Single Burner Electric Stove, less Switch Single Burner Electric Stove, with Switch 
Dm ble Burner Electric Stove, with Switch 
Non -Automatic Electric Iron 
Non -Automatic Toaster 
Radiant Bowl Heater 
Cabinet Type Heater 
Bakelite Caps 
Rubber Caps 
Electric Iron Elements 

Electric Stove Element 
Bakelite Heater Plug 
3 Way L Tao 
Replacement Toaster Element 
6 ft. Appliance Cord with P l u g 
Electric Iron Heater Cord with Bakelite P11ÍE 
Electric Iron Heater Cord with Switch Plug 

5.75 
2.53 
2.95 
6.25 
3.95 
3.75 
4.25 
9.00 .055 

.09 

.s5 

.12 

.10 

.11 

.75 

.21 

.45 
.79 

SEND FOR TRUTONE COMPLETE RADIO AND 
ELECTRICAL LIST 

Terms: 25% deposit required with order. 
Balance C.O.D. 

TRUTONE PRODUCTS CO. 
303 West 42nd Street, Dept. N, New York (18). N. Y. 

SURPLUS 
BARGAINS 

BIG SAVINGS 
Hundreds of specials 

for RADIO SERVICEMEN 

CATHODE RAY TUBES 
POWER & TRANSMITTING TUBES 
HEADPHONES, etc. 
HARD -TO -FIND TEST METERS 

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 Darts, screw machine parts, 
bushings, sub assemblies, etc. More than your money's 
worth every time. An amazing value. Money -back 
guarantee. 

K18IR -FULL 1 POUNDS ONLY $179 

War Surplus Bargain Book 
Page 

after page 
of war surplus 

gains for the radio and 
also specials f o r 

home, shop and outdoors. 
IT'S FREE! WRITE TO -DAr 

STARK'S Dort. 
51411 

IniADIIU Salt 
www.americanradiohistory.com

www.americanradiohistory.com


A VERY 

/MEL'ril 

Ciriettatte 
We pause at this age -old season of goodwill to greet our many 

friends in the radio and electronic industries and to extend to 

all of them our best wishes for a Merry Christmas and a Happy 

New Year. A year has passed since the formation of the Electronic 

Distributor and Industrial. Sales Department ... a year during 

which we have developed into a smoothly functioning organiza- 

tion. known from coast to coast for the quality of our three great 

lines. Thordarson. Meissner and Radiart. We are proud of this 

success and we are grateful` to those in the industry who have 

helped to make it possible. 

Now as we stand at the beginning of a new year we are firmly 

resolved that the products and services of these member com- 

panies will continue to reflect the wealth of engineering skill and 

production know -how which has distinguished them in the past. 

\, 
E L E C T R O N I C 

D I S T R I B U T O R 

A N D I N D U S T R I A L S A L E S D E P A R T M E N T 

' 936 N. MICHIGAN AVENUE CHICAGO II, ILLINOIS 

MEISSNER THORDARSON RADIART 
December, 1916 12 1 
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601*3F7 
10 -11 METER CONVERTER 

(31/2x514x61/2 inches) 

NOISE LIMITER 
(11/2x2x5 inches) 

FM CONVERTER 
(l' /,x2x4'h inches) 

ORDER NOW 
IMMEDIATE DELIVERY 

NEW 10 -11 meter CONVERTER 
for fixed or mobile use.. 6AK5 
RF, 6AK5 Mixer, 6C4 Osc., OB2 
VR. 1500 KC output. Wt. 2 lbs. 
$39.95 

NOISE LIMITER. Reduces igni- 
tion noises to a minimum. 
Quickly installed. Wt. 1 lb. 
$8.25 

FM CONVERTER! Adapts old 
FM band to new FM band. 
Quickly installed. Wt 1 lb. 
$14 95 
Add postage to above prices. 

KIERF ~LESALE O /STR /BUTORS 
OF 

ELECTRONIC PARTS 8. SUPPLIES 

820-830 W. OLYMPIC BLVD. 
LOS ANGELES 15, CALIF. 
PHONE RICHMOND 1101 

Again leading the field in the production of quality sound equipment ... 
Newcomb announces a NEW MODEL 30- 
Watt phonograph amplifier, the KXP -30 .. . 

Its truly remarkable performance, its un- 
usual flexibility of application make the 
KXP -30 the perfect answer to the amplifier 
needs of the most critical ... For wired music 
reproduction; as a monitoring or playback 
amplifier for broadcast or recording studio, 
the KXP -30 is unequalled ... In the home, 
as a deluxe phonograph amplifier, its full 
quality treble and bass tones at even lowest 
volume levels make this outstanding contri- 

HE 

bution by Newcomb the newest answer to 
the postwar demand for quality in the sound 
reproduction field . . -. Freedom from hum; 
dual -acting, distortion free individual tone 
controls; extended flat frequency response 
from 20 to 20,000 cycles ... these and many 
other features combine to make the KXP -30, 
as all Newcomb products, the logical choice 
of the quality- minded buyer ... Not Merely 
as Good as the Others, but Better than All 
Others! 
Send for details of our com- 
plete line of sound equipment. 

O F 
Q A 

AUDIO PRODUCTS CO. 
V MANUF AC TURERS 

DEPT. F 2815 5. HILL STREET, LOS ANGELES 7, CALIFORNIA 

122 

teners to have English at 10 a.m.; the 
5.968 and 6.190 frequencies have 
French at 2 p.m., Italian at 2 :30 p.m., 
Spanish at 3 p.m. 

Yugoslavia -Radio Belgrade, 6.150, 
has English news at 3:30 p.m. Sched- 
ule appears to be 3 -5 p.m. (Skoog) 

* e * 

Last Minute Tips 
So many inquiries have been re- 

ceived concerning whether or not 
Moscow will verify that we are fur- 
nishing an address, given by the 
Russian Embassy in Washington to 
Eastern DXers as a "possibility." The 
Embassy "does not know" whether or 
not Moscow will verify. A registered 
letter report sent by a Pennsylvania 
DXer to the address indicated below 
has brought a signed return receipt - 
but at last report verification had not 
yet arrived. (If anyone is able to ver- 
ify Moscow, please let me know!) Ad- 
dress given by the Embassy is: 
U.S.S.R. Society for Cultural Rela- 
tions With Foreign Countries, Bol- 
shaya Gruzinskaya 17, Moscow, 
U.S.S.R. 

According to the "Newark News 
Radio Club," the Baltimore and Ohio 
Railroad uses a frequency of 15.6525 
for test equipment- changing hand, 
typewritten sheets, photos, or blue- 
prints into radio impulses; these are 
received exactly as transmitted. 

Radio Brazzaville concludes its 
broadcasts on 9.984, 11.970, and 9.440 
now at about 8:20 p.m.; the 11.970 
station returns to the air at 12 mid- 
night with the "first" transmission of 
the day. 

The Japanese Home Service trans- 
mitter on 9.505 (which so many listen- 
ers report announcing as "NHK," 
which stands for Japan Broadcasting 
Corporation) has a course in English 

CLEAN RADIO 
DIAL COVER 

The glass or composition transparent 
cover over the radio dial becomes 

coated with a scum or layer of dust 
that in time obscures the dial numbers 
or makes such numbers hard to read. 

This coating may be easily removed 
by applying carbon tetrachloride to 
both sides of the cover. Note illustra- 
tion H.L. 

RADIO NEWS 
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Why immediate deliveries mean more friends 

for Simplon Radio Products 
The experience of users of Simplon Radio prod- 

ucts proves that these fine instruments deliver 

more of the "luxury -set" quality that people want 

-at popular prices. 
So it's good news that we're now able to make 

immediate delivery on both the already -popular 

table model radio and the new Simplon radio - 

phonograph combination. It means that more 

users -more dealers -can now enjoy the benefits 

from "Radio Enjoyment at its Best." 

If you're already among the holders of the 

Simplon Radio Franchise, you'll do well to re- 

order in anticipation of our expanding advertis- 

ing program. If you do not now hold a Simplon 

Franchise, write or wire today for full details on 

the availability of a Simplon Radio Franchise for 

your territory. 

Model W V V2 -5 -tube, AC -DC Radio -the radio that established 

the Simplon reputation for quality. $32.10 Federal Tan Included. 

These two fine instruments enable 
you to offer "luxury -set" quality 
in the popular price range. Addi- 
tional models soon available. 

Model CA5 
Radio -Phonograph 

Combination 5 -tube AC -DC 
Radio. Automatic record 

changer. Crystal pick -up. 
Plays 10 12" records or 12 

10" records. $80.65 Federal 
Tax Included 

Write or phone today for full details on special quality features and prices. 

SIMPLON RADIO 
Manufactured by Industrial Electronic Corporation, 505 Court Street, Brooklyn 31, N. Y. 

11:1 ll4 rembtir. 14 U. n 
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CJ'1,OeCemeie 

FREE 
CATALOG 
Your Buyer's 

Guide for New 
Test Instruments 

Contains nationally - known volt - 
ohm milliammeters, tube testers, 
signal generators, set analyzers, 
oscilloscopes, etc., all available on 
Wards Convenient Monthly Pay- 
ment Plan. This first post -war issue 
of the Airline Electronic Equipment 
Catalog also features Amateur 
communications receivers and 
Wards Airline Sound Systems. 
Send for your free copy today. 

Mail this coupon to D 
MONTGOMERY WARD, Chicago. Ill. 

Please send your free Catalog of Airline 
Electronic Equipment. 

Name 

Address 

City State 

(Please PRINT Plainly) 

daily, except Saturday and Sunday, 
4:45 -5 a.m. (Hart, NNRC) 

Late tips from the URDXC give 
JZC, 3.075, Tokyo, 10 kw. power, sched- 
uled, 4 -9 a.m.; Bandoeng, Java, 2.970, 
new, to sign -off at 10 á.m.; latest re- 
ported frequency of Radio Vienna is 
9.875, is heard afternoons in England 
through bad QRM, announcing as Ra- 
dio Linz. 

The Happy Station Programs of 
PCJ, 9.590, Hilversum, Holland, are 
coming through nicely now in Kansas, 
10 -11:30 p.m. (Seckler) 

Baden -Baden, 6.320, Germany, is 
weak at 11:30 p.m. beginning. (Beck) 

Moscow's Latin American Service is 
now heard 7:30 -10 p.m. over 15.41, 
11.89, 9.71 and Leningrad, 11.63. Radio 
Kiev, 6.020, signs off at 6 p.m., and re- 
turns at 6:20 p.m. on 11.72 to the U.S. 

Radio Belgrade, 9.420, begins at 12 
midnight with chimes; a woman then 
reads the news in Serbian; has strong 
signal but fades rapidly around 12:45- 
1 a.m. (Beck) 

An Indonesian station is being heard 
on 12.000 daily, 4-4 :30 a.m. in Eng- 
lish; English news irregularly at 4:15 
a.m. This station appears to be part 
of the Indonesian Broadcasting Serv- 
ice, apparently is Dutch -controlled as 
the program continues at 5 a.m. in 
Dutch; sign -off is at 6 a.m. (Don Mil- 
ler, Louisiana) 

Radio Saigon, 11.778, is heard on 
West Coast to sign -off at 9 :45 a.m. 
with "La Marseillaise"; reception 
good with occasional fading. (Gould) 

Some mornings, the Indonesian on 
11.000 comes in well here in the East 
around 6:30 a.m. when English news 
has been heard on occasion; an- 
nounces, "This is the Indonesian 
Broadcasting Station," and "This Is 
the Voice of Free Indonesia "; fre- 
quency appears to be that of prewar 
PLP. Usually fades out here in West 
Virginia around 7 :30 a.m. 

Radio Makassar, 9.358, Celebes, usu- 
ally has a good signal here in the East 
around 6 :30 a.m.; Dutch is the chief 
language, but does use English at ir- 
regular times. 

Via airmail from Ente Italiano Au- 
dizioni Radiofoniche, Torino, Italy, 
comes this information: "A musical 
orchestral performance of 'Canzone 
del Pieavo' (Song of the Piave) by 
E. A. Mario, followed by the slogan, 
'Qui la Radio Italians,' marks the 
starting of our broadcasts, and the 
same song their end. Our short -wave 
stations are Busto Arsizio I and II 
(Varese), respectively, on 9.630 (50 
kw.) and 11.810 (10 kw.) ; and Rome, 
6.030 (1 kw.). Please note that all 
inquiries must be addressed to Rai - 
Radio Italiana, Via Arsenale 21, To- 
rino, Italy. Italian is the language 
used during our various broadcasting 
periods but announcements in foreign 
languages are given when it is re- 
quested by special broadcasts. Sched- 
ule, Busto Arsizio I, 12 midnight -1:15 
a.m., 5:55 -7 a.m., 1 -5:45 p.m.; Busto 
Arsizio II, 1 -5 p.m.; Rome, 12 mid- 
night -1:35 a.m., 4 -8:10 a.m.; and 10 
a.m. -5 p.m. There are no newscasts in 

THE STAR TESTER 
MODEL M II 

All instruments 
shipped com- 
plete with bat- 
teries, test leads 
and instructions 
for use. Net 
Price 

26.95 
PROMPT 

DELIVERY 
ACT NOW! 

FEATURING: 
. A large 4%', 400 microampere meter for accurate readings on all ranges. 

27 separate ranges for measurements. 
1000 ohm per volt sensitivity AC or DC. 

. A metal crackle finish cabinet for tugged use under all working conditions. 

DESIGN DATA 
5 AC Voltage Ranges 

O to 10/50/250 /500 /1000 Volts 
5 to 1O5Ó /oo /55Ó/ 10o Volts 
5 Output Meter Ranges 

O to 10/50/250/500/1000 Volts 
4 DC Current Ranges 

o to 1 /10 /100 /1000 MA 
3 Resistance Ranges 

O to 5,000 /500.000 ohms 
0 to 5 Megolims 

5 Decibel Ranges 
-10 to +14, +4 to +28, +18 to -f-42, + 24 to +48, +30 to +54 DB 

If your dealer cannot supply,' semi check or 
M.O. (50% deposit on C.O.D. orders) 

STAR MEASUREMENTS CO. 
442 E. 166th Street New York 56, N. Y. 

ID WEST 
RADIOS 

at Greater-Than-Ever VALUES 
BIG, POWERFUL. 

WORLD- 4 

RANGING 
CHASSIS 
with F M 
(Frequeny Modulai on) 

3 WAVE BANDS 

SERIES16 

SEPARATE CHASSIS or 
COMPLETE CONSOLES AVAIIA8LE 

SEND FOR 

FREE 
CATALOG 

The SYMPHONY GRAND 
AM - FM 

RADIO- PHONOGRAPH 
CONSOLE 

A magnificent radio and musical 
instrument that is completely 
new -front the ground up. Big, 
powerful Series 16 Chassis 
brings in long wave, short 5%ave 
and FM reception ... an auto- 
matic record -changing phono- 
graph ... and scores of NEW 
Postncar features. EASY TERMS 

BUY DIRECT FROM FACTORY and SAVE! 
riot IN COIWONr<AEIQ MAIL TODAY OR JUST 

SENO YOUR NAME3/iso.: Avenss 6k .- ic_ :POSTCARO 

MIDWEST RADIO CORPORATION 
Dept. 37 -A, Cincinnati 2, Ohio 

Gentlemen: Please send Inc your new FREE 
Catalog and details of Your Liberal 30 Days' Trial! 
NAME 

STREET Lm ZONE STATE 

.d 

RADIO :NEWS 
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if07/7. WEBTON Mutual Conductance 

Tubechecker and Circuit Analyzer 

J Direct- reading mutual- conductance 
tests, and "Good -Bad" indications. 

4 New patented high frequency tube 

testing circuit. 

4 AC-DC volt-ohm-milliampere ranges. 

J Tests 4, 5, 6, 7 prong octal, ]octal, 

miniature, and acorn tubes.. spare octal 

and miniature sockets. 

I/ Hot neon leakage test between any 

two tube elements ... neon short check. 

MODEL 798 -TYPE 3 

J Adjustable plate, screen, grid bias, 

and signal voltages. 

4 Flexibility in switching simplifies 

testing present and future tubes. 

J Durable heavy - gauge, light - weight 

alumium case. 

Model 798 combines broad utility, rugged- 
ness, and dependable accuracy for mainte- 

nance of sound and electronic equipment. 
Detailed bulletin available. Weston Elec- 

trical Instrument Corporation, 658 Fre- 

linghuysen Avenue, Newark 5, New Jersey. 

Westonaa,,,,,1 
'PLIANT AUNT* POSTERN IOFFALO CHARLOTTE CHICAGO CINCINNATI CLEVELAND DALLAS DENVER DETROIT JACKSONVILLE KNOXVILLE LOS ANGELES MERIDEN MINNEAPOLIS nuts 

Us ORLEANS NEN TAIN PIOLADELIHIA PNOENII PITTSBURGH ROCHESTER SAN FRANCISCO SEATTLE ST LOUIS SYRACUSE IN CANADA. NORTHERN ELECTRIC CO.. LTD.. POWERUTE DEVICES. LTD. 

December, 1946 12.5 
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AT LAST!! 
A Really Practical 

Book on Servicing 

Television Sets 

Written in plain English, this complete, 
up- to-the- minute handbook has the 
practical information you need to 
service television equipment. It shows 
you, step by step, exactly how to re- 
pair and adjust the television receiver. 
Hundreds of clear illustrations and 
diagrams bring every element, every 
circuit, right before your eyes and 
make their functions and operations 
easy to understand. You'll be amazed at 
how siltlple television can become with 

TELEVISION 

SIMPLIFIED 
by MILTON S. KIVER 
Associate Instructor in Radio, U.S. 
Army Air Forces. Formerly Instructor 
in Radio, Illinois Institute of Tech- 
nology. 

This brand -new, authoritative 
book not only contains specific 
instructions for trouble shoot- 
ing and the repair and main- 
tenance of actual sets, it also 
gives you a complete factual 
picture of present -day televi- 
sion, and brings the tremendous 
opportunities of this great new 
industry within your reach. 
Beginning with a clear, overall 
picture of the entire field, it 
breaks down the television 
receiver into its component 
parts and circuits. It analyzes 
them, step by step, showing 
how they are formed, the roles 
they play, and their operating 
characteristics. 

BRIEF OUTLINE OF CONTENTS 

The Television Field; Ultra -high Frequency 
Waves and the Television Antenna; Wide. 
band Tuning Circuits, Radio-frequency Am- 
plifiers; The High -frequency Oscillator, Mixer 
and Intermediate -frequency Amplifiers; Di- 
ode Detectors-and Automatic Volume -control 
Circuits; Video Amplifiers; Direct -current 
Reinsertion; Cathode -ray Tubes; Synchroniz- 
ing Circuit Fundamentals; Deflecting Sys- 
tems; Typical Television Receiver -Analysis 
and Alignment; Color Television; Frequency 
Modulation; Servicing Television Receivers; 
Glossary of Television Terms. 

EXAMINE THIS BOOK FREE 

Let this great book prepare you to take advan- 
tage of the brilliant opportunities television 

offers. Send for it NOW! 

-MAIL THIS COUPON- --- - 
D. VAN NOSTRAND COMPANY, INC. 
250 Fourth Avenue, New York 3, New York 

Please send me "Television Simplified." Within 
10 days I will either return the book or send you 
$4.75, plus a few cents postage. (If you enclose 
check or money order for $4.75 with this coupon we will pay the postage. Same return privilege, and refund is guaran teed.) 

Name 

Address . 

City State 
R.N.-Dec. 46 
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English at present. Nor do we send 
any verification. Programs for ex -in- 
ternees and war prisoners are sched- 
uled on 9.630 for Monday, 9 -10 a.m., 
to Germany; Tuesday, 10:30 a.m. - 
12:30 p.m., Russia (Western Europe); 
Thursday, 7 -8 a.m., North Africa, and 
12' noon -1 p.m., South Africa; Friday, 
10 -11 a.m., India and other Asiatic 
countries; and Saturdays, 2 -4 a.m., 
Australia and Oceania and without 
indication of location. Other fixed 
items include for 2 p.m., a symphony 

(Continued on page 145) 

1947 ELECTRONIC 
EQUIPMENT SHOW 

THE week of May 11th has been set by 
the directors of Radio Parts and 

Electronics Equipment Shows, Inc. as 
the date of the 1947 RPEE Show to be 
held in Chicago. 

Sponsored by the National Electronic 
Distributors Association (NEDA); Asso- 
ciation of Electronic Parts and Equip- 
ment Manufacturers; Sales Managers 
Club Eastern Division; and Radio Man- 
ufacturers Association (RMA), the show 
will feature a four -day session instead 
of the customary three days. The Ex- 
hibition Hall will be open from May 13 
to 16 inclusive. A special- event to be 
designated the "NEDA Day" with a 
program planned and executed by the 
distributors' association is to be an- 
other new feature of the show. 

"Open House Day," during which 
time radio servicemen, amateurs, en- 
gineers, and the general public will be 
admitted, is another innovation which 
will be welcomed by thane unable to attend previous exhibits. 

Ken Prince, show manager, has also 
advised that advance registrants will 
receive their badges by mail to elimi- nate the necessity of their waiting in 
lines at the show. 

The tentative program for the show 
includes: Sunday, May 11th, Organiza- 
tion meetings and sales meetings: Mon- 
day, May 12th, Organization meetings 
and sales meetings; Luncheon meeting 
of member exhibitors of RPEE Shows, 
Inc.; Keynote dinner for entire indus- 
try: Tuesday, May 13th, Exhibition Hall 
opens, hours 10:00 AM to 6:00 PM. At- 

. tendance at Exhibition Hall to be con- 
fined to members of sponsoring manu- 
facturers, their booth attendants, their 
sales representatives and distributors: 
Wednesday, May 14th, Same as Tues- 
day: Thursday, May 15th, NEDA Day, 
featuring an elaborate program of 
events. Exhibition Hall open during 
same hours as above: Friday, May 16th, 
Open House Day, at which time radio 
servicemen, amateurs, engineers and 
the general public will be admitted 
without registration. 

Arrangements for hotel rooms and 
housing will be similar to those of 
1946. A priority system has been es- 
tablished to give exhibitors first pref- 
erence in rooms at the Stevens Hotel. 
The Congress Hotel will be headquart- 
ers for manufacturer representatives, 
who have been allotted 400 rooms. 

Reservations for space in the Exhihi- 
tion Hall closed on November 25th and 
drawings for space assignment will be 
held Wednesday, December 4th, at the 
Hotel New Yorker, New York City. 

Radio News has already expressed its 
willingness to again print a daily paper 
as a service to the Show. 

FREEDOM FROM BREAKDOWN 

ROWE NO. 7 PERMANENT 
MAGNETIC DRIVER UNIT 
A long lasting unit that provides ex- 
tra power with a minimum of break- 
downs and replacements. Overcomes 
the many annoyances that long havè 
been troublesome to sound engineers. 
The 3 lb. 4 oz. ALNICO heavy duty 
magnet . . . the one -piece metal 
diaphragm with voice coil mounted 
thereon ... the heavy gauge steel 
and brass parts are just a few of the 
refinements in design and construc- 
tion. Write for circular RN -1246 
which gives complete details. 

ELECTRONICS DIVISION 

1!111111 
4 

sicluffrie,r 
3120 MONROE ST.,TOLEDO 6,OH10 

BARGAINS 

Cat. No. AIRCRAFT RADIO BEAST FILTER. 
X-315 Can be used with aircraft radio receivers to its 
radio marker beam, or to receive voice signals from 
marker beam transmitter stations or both 84.50 Attention: AIRCRAFT TRANSMITTER MFG S. Write for Quantity price on above. 

W -108 G.E. 334" 1.Ó amp. D.C. $3.25 
W -107 O.E. 2 %" R.F. Ammeter 0 -6 amp. R.F 

with Internal thereto- couple. $3.25 
W -108 Triplett 2%" portable test milliametet- 

35ma D.C. with 3' rubber wire, plug. 84.50 

A -102 Raytheon Power Trans. 11115/Seeps pri., sec. 1 840 - 
V/CT 110ma. sec. 2. 530V /CT /20ma, sec. 3. 5V /3a, sec. 
4. 5V /3a. sec. 5. 6.3V /la, sec. 6. 8.3V /0.3a. All sec. 
insulated for 1780V EMS or higher. Fully cased. $3.25 
A -111 Line matching trans. Variable line impedance, 
tapped pri. 81.00 
A -130 Trans. Pd. 115 -230V, 50- 60cps, sec. 355 volt/ 
250ma, 1420V/170ma, 710V /200ma, 385V20ma, 5500V/ 
2ma. Halt case with 15 colored coded wire leads. 7" 
long. 6 %" wide, 5" high. Excellent for large scopes 
and television. 810.00 

CONDENSERS 
C -107 ]mfd. 1000 volta ollilled. Rectangular can. 
Cornell- Dubllller. 80c or 4 for $2.50 
C -150 Var. air -tuned hi- voltage capacitator 8 -2 2 mfd. 
Isolantite ins.; suitable for neutralizing and tank 5.40 
C -102 15 mfd. /25 volt. Sprauge Electroytic 8.12 
C -103 Aerovox. .01 mfd. /500 volt. Olt filled paper tubular. 5.12 
C-127 Triple 18 mfd /350 volts Electrolytic. 8.75 Write for Quantity price. 
F -110 Filter Chokes. Rated 15hy at 150ma. Fully 
cased. $1.50 F -115 Filter Chokes. 50hy at 370ma. Hl- voltageinsu- 
lation and insulators. Fully cased. $4.75 T -103 Delta T Pads Centrelab. 500 ohm carbon. Screw- 
driver slot shaft. Excellent for Pa.. Amplifier and 
recording work. 5 .50 X-314 Telegraph Keys- Excellent for amateurs 8 .75 
C -110 4 mfd. 1500 volt condenser -oB -tilled Cornell - Dubiller. $1.75 or 2 for $3.00 

At least 
SEND BARCODINrde 

order $3.00. Many other items of interest. Home of service for HAMS- Experimenters -Radio Repairmen. 
CLARION SOUND ENGINEERING CO. 

363 Victory Boulevard Staten Island 1, N. Y. 
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SECONDARY 
FREQUENCY 
STANDARD 

Model 18A 

Measures transmitted and received 
signals with high accuracy. Multi - 
vibrator and tuned output ampli - 
lier. 

100 KC to 45,000 KC 
1000-100-10 RC Check Points 
100 to 250 V., 25 -60 Cycle 

Power Supply self con- 
tained with dual crystal, 
spare tubes and instruc- 
tion book. 

QBefar 
29.5° 

COMPRESSOR AMPLIFIER 

A precision unit, extremely useful for PA systems and transmitting applications. Maintains 

100% modulation percentages. Doubles the output of the transmitter by raising the average 

modulation level. Frequency response (30 to 10,000 CPS). 

38 db. Amplifier Gain 600 OHM Input and Output llfelay Rack Mounting 

Power Supply: 100 -220 Volts, 50:'60 CPS. self- contained. 

yan aitan..4 

59.5° 
Less tubes 325.00 

Model I50B 

250 Watts TRANSMITTER 
Conservatively rated phone and CW. Fully automatic -push to talk, etc. 

Variable frequency oscillator (ECO) included. Unit comes complete 

with self contained 110 volts 60 cps power supplies, mike, key and spare parts -just connect to power source and 

you are on the air. 
Frequency range: 1500 to 12.500 KC (continuous coverage). Short required turns on two coils for 

20 meters. Convertible to 10 meters. Pi network matches directly to antenna on 72, 150 or 

300 ohm line. 
TUBE COMPLEMENT (tubes not furnished): Modulator: 1 -6(5, 2- 6V6GT's, 2- 811's, 

2- 866A's, 1 -51.14G. Shifter: 1 -6F6G, 1 -6L6G. 1- VRI50, 1- VR105, 1 -5134G. 

RF Final: 1 -813. 2- 866A's. 

10 CI-C3 E3 

For the 
portable rig 

INVERTER All transmitters brand new and packed in original manu- 
facturer's export crate. Two instruction books 

Input 6 or 12 VDC, Output 110 V. 

AC, 60 CPS. Designed for continu- 
ous operation delivering 15 Watts 

y (low power) or 50 Watts as desired. 

DYNAM OTOR Shipped complete with spare vibrator. Entire 

unit self contained in steel cabinet. Size 71/2 x 

8 x 81. 

supplied. Built by Meissner to U. S. 

Signal Corps specifications. 

Designed for 6 or 12 Volts 

DC Input. Delivers 500 VDC 

ú 160 MA continuous service. 

With intermittent operation the 

unit will deliver 224 MA. Furnish 

ed complete with integral filter cir 

cuit, relay, fuses, etc. Type P103A. 

SEND FOR FREE CATALOG 

December, 1946 

g.8ef ae 

13 g5 

With Tubes-Ready 
To Go On The 

Air 

349.50 Terms: . 

25% deposit. 
Balance C.O.D. -,' 

30 MUNSON ST., Dept. C -12 
PORT WASHINGTON, N. Y 
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vARtAgtE Type 116 ... 
a small light- weight yet extremely 
rugged instrument that delivers any 
voltage from 0 to 135 volts at the 
turn of a knob. When plugged -into 
a 115 volt single phase outlet, loads 
up to 1000 watts can be accurately 
controlled. It is ideal for checking - intermittent oscillators by lower- 
ing the operating voltage - defec- 
tive parts (capacitors etc.) by raising 
the voltage. POWERSTAT type 116 
is an asset to any service bench. 

Fill out the coupon, checking the 
method of payment desired, place 
in an addressed envelope and a 
POWERSTAT type 116 will be 
shipped immediately from stock.. 

or see your nearest distributor. 
YOUR PRICE... only $18.00 
f. o. b. Bristol, Conn. ' 

THE SUPERIOR ELECTRIC COMPANY 
873 LAUREL STREET BRISTOL, CONNECTICUT 

Please ship POWERSTAT TYPE 116 for which 
check 

in the amount of $18.00 is enclosed 
money order 

O Please ship POWERSTAT TYPE 116 C.O.D. 
O Please send free BULLETIN 150. 

NAME (please print) 

NUMBER STREET 

CITY ZONE STATE 
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L. E. BESSEMER, formerly chief produc- 
tion engineer of the Manufacturing Di- 
vision of the Collins 
Radio Company, has 
been promoted to 
general manager of 
that division. 

Mr. Bessemer 
joined the Collins 
organization in 
1935, after receiving 
his Bachelor of Sci- 
ence in Electrical Engineering from 
Georgia Tech. His first job at Collins 
was as wireman on a production line. 
He later became line foreman, then 
design engineer and in 1942 he organ- 
ized the production control depart- 
ment. 

* * * 

GEORGE F. KNOWLES has joined the 
design firm of Spectrum Engineers, 
Inc., Philadelphia, Pa., as consulting 
mechanical engineer. Mr. Knowles, 
who received his technical training in 
England, was production manager for 
Fox Industries, Inc., during the war 
where he directed the design and pro- 
duction of radar scanners and precision 
aircraft instruments. 

a a s 

REX L. MUNGER resigned recently as 
sales manager of Taylor Tubes; Inc., 
Chicago, Ill. A new sales manager has 
not as yet been appointed. 

* * * 

DICK MORRIS is the newly appointed 
general sales manager for the Snyder 
Manufacturing Company of Philadel- 
phia. 

Mr. Morris, who has -been with the 
Snyder company for more than eight 
years, will direct future plans to open 
Snyder warehouses and offices in Los 
Angeles, Chicago and Canada. He will 
also supervise the expansion of the 
current lines, which include auto radio 
antennas, microphone stands and other 
equipment. 

* * 
WORNER ELECTRONIC DEVICES of Chi- 
cago, makers of industrial electronic 
equipment and intercommunication 
systems, moved into their own new 
large plant at Rankin, Illinois, Novem- 
ber 1st. 

* 
* G. E. (ED) DE NIKE has joined the 

Morris F. Taylor Company, manufac- 
turers' representatives, as vice presi- 
dent. 

Mr. DeNike has been active in the 
radio industry since 1929 when he 
joined the National Onion Radio Cor- 
poration as assistant advertising man- 
ager. He spent sixteen years with 
National Union serving successively as 
advertising and sales promotion man- 
ager, district sales manager, director 

of public relations and sales manager 
of the distributor division. 

In 1945 Mr. DeNike joined the Ziff - 
Davis Publishing Company, Chicago, 
in an executive editorial capacity. 

He will make his headquarters in 
Silver Springs, Maryland from which 
office he will serve the southern New 
Jersey to Gulf of Mexico area. 

* s 

BARKER & WILLIAMSON. manufacturers 
of air inductors, heavy duty variable 
capacitors, and various instrument 
specialties, have announced the leas- 
ing of a new factory building compris- 
ing 93,000 square feet in Bristol, Pa. 
This will be devoted exclusively to 
special and developmental work and 
will be operated as a separate unit 
from the company's main plant in 
Upper Darby, Pa. 

* * 

SONORA RADIO & TELEVISION CORP. 
has taken over the plant, machinery, 
equipment and business of Sterling 
Wood Manufacturing Co. in order to 
insure the continuance of the flow of 
radio cabinets to Sonora. 

Sterling is currently producing 
30,000 radio cabinets a month, with an 
expansion program underway to in- 
crease the cabinet production to 40,000 
a month. 

* * * 
BRUCE CUMMING has been appointed 
Chicago area district manager for 
Solar Capacitor Sales Corp. Mr. Cum- 
ming will have active charge of sales 
of Solar capacitors and other products 
to electrical and radio distributors in 
Chicago and vicinity. 

* s * 

SAM CASCIO, administrator of veteran 
affairs for the Hallicrafters Company, 
producers of high 
frequency radio 
equipment, has been 
promoted to person- 
nel director of that 
company. 

Mr. Cascio joined 
Hallicrafters s in 1936. 
A veteran of four 
years Army service, 
he returned to the company in Septem- 
ber, 1945 as a technician in the test 
equipment department. 

In his new position, Mr. Cascio will 
have charge of all industrial relations 
and personnel functions in addition to 
his present position as veteran affairs 
administrator. 

a * * 

MARION ELECTRICAL INSTRUMENT 
COMPANY of Manchester, N. H., is 
offering a special consulting service in 
connection with their new Benchtype 
Induction Soldering Unit, a special in- 
duction heater for production soldering 
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of small metal parts and assemblies. 
Any manufacturer interested in the 

possible application of this soldering 
unit to reduce the cost of his produc- 
tion, may forward sample parts of his 
products which he thinks might lend 
themselves to such soldering. Marion 
engineers will determine whether or 
not the part can be soldered by the 
heater and a complete report will be 
submitted to the manufacturer. 

* * * 

ALLAN G. WILLIAMS was recently ap- 
pointed regional manager for the 
New England area 
of Galvin Mfg. Cor- 
poration, manufac- 
turers of Motorola 
home and car radios 
and Motorola gas- 
oline car heaters. 

Mr. Williams 
joined the sales 
department of the 
Galvin organization in 1935. In 1942 
he joined the U. S. Army. After two 
and a half years of foreign service with 
the Army Air Forces, Mr. Williams 
was honorably discharged in November 
1945 and returned to Galvin. 

His headquarters are at 376 Lexing- 
ton Ave., Auburndale, Massachusetts. 

s * 

CLAROSTAT MANUFACTURING CO., INC., 
of Brooklyn, N. Y. has acquired the 
entire outstanding stock of Kurman 
Electronics Corporation with offices, 
research laboratory and plant in Long 
Island City, N. Y. 

Kurman Electronics, manufacturers 
of a complete line of relays, electric 
timing motors, and self- starting clocks 
for household and other uses, will op- 
erate as a wholly -owned subsidiary of 
Clarostat, with its own engineering 
and production personnel and plant. 

The new officers of Kurman Elec- 
tronics are: Victor Mucher, president; 
George Mucher, executive vice presi- 
dent; Nathan Kurman, vice president 
in charge of research; William Mucher, 
treasurer; and Charles H. Burnell, 
secretary. 

* * * 

ELECTRO- VOICE, INC., manufacturers 
of a complete line of microphones, 
announced recently that they have 
combined all the facilities of their 
former South Bend Plants No. 1, 2, 
and 3 into one big modern plant in 
Buchanan, Michigan, 14 miles north of 
South Bend. This move makes pos- 
sible further expansion of E -V re- 
search, engineering and productive 
capacities. 

* * * 

AIREON MANUFACTURING CORP. has 
announced the appointment of Ken- 
neth D. Halleck as a vice president 
and Bernard D. Craig as a vice presi- 
dent and director. Mr. Halleck has 
been a director of the company for 
some time. 

Mr. Halleck, who joined Aireon in 
1943, has been assistant general man- 
ager of the company in charge of the 
general administration of production, 
sales and other executive management 
December, 1946 

'JO,* 
YOUR GUITAR 

. .. and your audience 
with the SENSATIONAL 

cTflhe mphoni 
Model 44-for "F" hole 

Check and Compare 
these Features 

Incorporates the New "AL- 
NICO-V" Magnet 

Reproduces String Activity 
only 

1, Fuller, Richer, More Vibrant 
Amplification 

Highest Level Consistent 
With High Fidelity 

More Value for less Money 
Fully Guaranteed for one yea 

Model 4A $21.00 
Model 4Rí1 $19.50 
Watch for the New Symphonic 

Musical Instrument Amplifiers 

+__:_-ÿ- 

Al 01 1RII for Round Hole Guitars 

NATIONAL POLYTRONICS, INC., 162 Greenwich St., New York 6, N.Y. 

VERTROD coa 

EASIER! 
FASTE R 

BETTER. 

As MODERN as 4 wheel hydraulic brakes - compared to the old 

mechanical brakes. 

VERTROD'S -20 model's cover all wave reception... 

FM -AM and Television. 

VERTROD- vertical models beautify buildings - eliminate poles - 
insulators- filters -lightning arrester -climbing. 

VERTROD -the most scientific antenna yet evolved. 

The VERTROD way (with patented features) Is the 

MODERN way. At most radio shops. Write for folder 417 

VERTROD CORPORATION 
60 EAST 42nd STREET NEW YORK 17, N. Y. 
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Save Time, Earn More on Radio Repairs- 

with the FEILER "Pro" Signal Tracer 
: Servicemen! Here's the new \ 

ELECTRONIC "STETHOSCOPE" 

: that gets to the heart of 
radio trouble in a flash! 

Thousands Sold! Pays for Itself! 
Cut your service time on tough repair jobs to 
minutes with the Feiler Signal Tracing Analyzer! 
Just "listen in on or "look or the signal as it 
progresses through the circuit- isolate and 
locate trouble in just minutes! Traces trouble at 
First Grid, R.F., I.F., Audio; tests parts and locates 
faults. Features: High Impedance Isolation Net- 
work; R.F. vacuum tube voltmeter circuit pro- 
vision for visual indication of R.F. voltages; 
Output meter provision; Headphone connec- 
fion; Full 5" PM Speaker; 1" dia. bakelite 
probe with 3 ft. cable; handsome brown - 
finished metal case with carrying handle. Re- 
quires only 3 economical long -life batteries 
for self -contained, portable use. A professional 
instrument for the serviceman who wants the 
best at a moderate price. Complete with 
valuable Radio Service Guide. 

=41ta.:.:r!i russ:'is za 

Model TS -2 Signal Tracing 
Analyzer, complete with 3 
vacuum tubes (less batteries) 

ONLY 

2995 
IMMEDIATE DELIVERY 

Place your order with your regular parts jobber. If he 
cant supply you, write for name of nearest local 
jobber stocking this instrument -or send your order 
to us direct. 

FEILER ENGINEERING CO. 

803 -F MILWAUKEE AVE., CHICAGO 22, ILLINOIS 

s ----- 
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 are 
terminal strip mounted for instant ac- 
cessibility. 

Inputs: 2 microphones, 1 phono- 
graph. 

Frequency response: 30 -15 000 
Flot within 2 db. 

Distortion Less than 5% over en- 
tire range. 

Halm: At least 60 db below full 
output. 

Output :20 Watts 124 watts max- 
imum). 

Cutout Impedance: Tapped for 
4, 8, 16 and 500 ohms. 

The FO -20 represents top quality eng,. 
neertng and performance at moderate 
Cost. Ask your 'jobber or write direct for 
further information. (i Radio Equipment Corp. 
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4313 LINCOLN AVE.. CHICAGO 19, ILL 

k 

THE NEW 

MULTIPLEX 
MODEL 

458 

Volts - Ohms - Mils - Output 
Back of the bench, out of the way, but easily readable and.always ready 
for instant use. Those are the features that have made the Multiplex Model 
458 V.O.M. a shop and laboratory fa- vorite. 
All popular ranges of A.C. and D.C. volts, A.C. and D.C. mils, ohms and output are conveniently available. 
Readings are sharply visible on the big 51" meter. 

D.C. Volts ..0 to 2,000....in 6 ranges 
A.C. Volts ..0 to 1,250.... in 6 rangea 
D.C. Mils...0 to 100. in 3 ranges 
A.C. Mils... 0 to 250..... in 3 ranges 

Ohms ..0 to 2,000,000 in 6 ranges 
Output 5 ranges 

The Multiplex Model 458, built to high industrial standards, is priced re- markably low -only $26.00 net. Write today for new circular. 

CHICAGO INDUSTRIAL INSTRUMENT CO. 

219 West Chicago Avenue 
CHICAGO 10, ILLINOIS 

under R. C. Walker, president and 
general manager. 

Mr. Craig, who became associated 
with Aireon in 1942, is the company's 
attorney. He is secretary and director 
of Cinaudagraph Speakers, Inc. and of 
Mid -Tool and Supply Co., operating 
subsidiaries of Aireon Mfg. Corp. 

* * * 

REMLER COMPANY LTD., electronic and 
plastic manufacturers of San Fran- 
cisco, has purchased the stock of retir- 
ing president E. G. Danielson, one of 
the original founders of the firm. As 
a result of this transaction, Robert 
Coleman Gray becomes the sole stock- 
holder and assumes the presidency of 
the reorganized company. 

In assuming his new duties as presi- 
dent, Mr. Gray announced the ap- 
pointment of H. J. Myers as controller. 

* * * 

ALFRED LANDES has resigned as general 
sales manager for the Monarch Sales 
Company of New York, national dis- 
tributors of Electro -Tone products. 

Recently returned from a tour of 
duty in the South Pacific, Mr. Landes 
has now opened his own office under 
the name of the Daval Company in 
New York City. The company is at 
present handling products in the elec- 
tronic, radio and appliance field. 

* * * 

M. W. GASNER has been appointed 
Canadian representative of the Na- 
tio,ltal Electronic Manufacturing Corp. 
of Long Island City, N. Y., makers of 
automotive antennas and automotive 
radio parts. 

The territory to be covered by Mr. 
Gasner will include all Canada with 
the exception of British Columbia and 
will provide a complete and rapid serv- 
ice to NEMCO's Canadian outlets. 

e * * 

ALFRED E. KAYWORTH has been named 
sales representative for the Belden 
Manufacturing Company in their New 
England territory. Mr. Kayworth will 
handle all of Belden's automotive, 
radio and electrical lines for merchan- 
dise outlets in Maine, New Hampshire, 
Vermont, Connecticut, Massachusetts, 
Rhode Island and New York. 

Until his eastern appointment, Mr. 
Kayworth was stationed at Belden's 
Chicago plant. 

Belden's sales expansion program 
has also brought about the appoint- 
ment of Chester J. Frey as sales repre- 
sentative for the eastern sales district 
of the Buffalo, Syracuse and Pitts- 
burgh areas. 

* * * 
GENERAL ELECTRIC will soon have in 
operation eight "roving radio labora- 
tories" installed in colorful trailers 
and equipped with electronic testing 
and repair facilities for a variety of 
radio communication services. 

These "laboratories on wheels" will 
leave the company's electronics plant 
at Syracuse, N. Y. to operate from 
Albany, New York, Boston, Cleveland, 
Chicago, Philadelphia, Kansas City, 
Atlanta, and Dallas. 

Outlets now available for new 
radio communication services and the 
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growth of radio in the fields of public 
service, safety, transportation and in- 
dustry have necessitated the establish- 
ment of these roving laboratories for 
field service operation. 

* * * 

SAMUEL HEYMAN, former production 
manager of Aerovox Corporation, has 

been appointed fac- 
tory manager for 
the Tobe Deutsch - 
mann Corporation 
of Canton, Massa- 
chusetts. 

Mr. Heyman will 
have full responsi- 
bility for manufac- 
turing all Tobe Prod- 

ucts. One of his first duties will be 
the expansion and modernization of 
the electrolytic capacitor division. 

* * * 

ROY S. LAIRD, vice president and sales 
manager of Ohmite Manufacturing 
Company, Chicago, was recently 
elected chairman of the Association of 
Electronic Parts and Eqiupment Man- 
ufacturers, to succeed J. A. Berman of 
Shure Bros. 

Les Thayer of Belden Manufacturing 
Company was elected vice -chairman; 
Miss H. A. Staniland of Quam- Nichols 
was re- elected treasurer; and Ken C. 
Prince was re- elected executive sec- 
retary. 

Television Antenna 
(Continued from page 29) 

roof for each of the television stations 
in the area. Each antenna is made 
as directional as possible to a single 
station. The antennas are then con- 
nected to an r.f. booster amplifier 
mounted right on the roof with them. 
The output of the amplifier is fed in 
turn down to the various apartments 
by a single coaxial cable. It is quite 
obvious that such an arrangement 
would help much for physical discrimi- 
nation, eliminating the mass of wires 
crisscrossing each other that would be 
the result of each apartment owner 
setting up his own antenna. 

Other experiments designed to help 
in minimizing reflections are being 
performed with the aid of planes 
cruising about six miles in the strato- 
sphere. A low powered ground trans- 
mitter is used to send the program 
to the planes circling slowly overhead 
and the planes, in turn, transmit the 
program back to the earth. It has 
been proven in these experiments that 
such transmission greatly improves 
the reception of the program as far 
as the question of ghosts is concerned. 
However, until such arrangements 
become the rule rather than experi- 
ments, the problem of the elimination 
of reflections is right back in the lap 
of the service man, the "ham" and 
the radio engineer. 

As the second cause of reflections, 
the transmission line was mentioned. 
It is imperative in the operating of 
any type of television receiver anten- 

December, 1946 

AGAIN and AGAiN 

We Hear It Said 

"Kw Ew* 
THERMOSTATIC 

SOLDERING IRONS 

\\ ARE THE BEST 

\ 1' AT ANY PRICE!" 

Mr. N.B.K. of Long Branch, N. J * says, 

"I am employed as a radio mechanic 

at the Signal Corps Laboratories at 

Fort Monmouth. In my work I have 

many times used Kwikheat Soldering 

Irons. I had never seen, nor heard of 

your irons until I came here, but I 

am certainly convinced that they are 

the best irons that can be obtained." 

They (Kwikheats) are a real pleasure 

to work with. 
* Letter on file at our office 

CHECK THESE MANY 

KWIKHEAT FEATURES... 

Thermostatic control 

Heats in 90 seconds 

Light weight (13'h ox.) 

Cool, protecting handle 

Six interchangeable tips 

Tips need less dressing 

Power cost reduced 

225 -Watt List $11.00 

450 -Watt List $14.50 

SIX 
TIP 

STYLES 

A!- t 
WI** /THERMOSTATIC 

SOLDERING IRON 
A Division of 
Sound Equipment Corporation of California 
3903 San Fernando Rd., Glendale 4, Calif. 
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bette 
ATLAS SOUND 

Equipment 
Readef Ail YOU 

DOUBLE REENTRANT 
PROJECTOR 

Many sizes. From 15 in. 
air column to 6 foot air 
column. 

360 RADIAL, 
CHANDELIER 
PROJECTORS 

Double Reentrant. For 
driver units. 3 and 4 
foot air column lengths. 

DRIVER UNITS 

Various Power Handling 
Capacities. Newest 
types of Indestructible 
Phenolic Diaphragms. 

MINIATURE TYPE RE- 
ENTRANT PROJECTORS 
-BOOSTER SPEAKERS 

High -efficiency, Weath- 
er- proof. Complete with 
Driver Unit and Univer- 
sal Bracket. 

CONE TYPE PARABOL- 
ICS and CHANDELIER 
BAFFLES for all size 
cone speakers. Wooden 
and Metal Cone Speaker 
Enclosures, Baffles, Car- 
rying Cases, Loud 
speaker Support Stands 
and Brackets. 

MICROPHONE 
SUPPORT STANDS 

20 types and sizes. All 
Fittings. Adaptors and 
Accessories. Floor 
Stands. Desk Stands, 
Banquet Stands, Boom 
Stands. 

Write for New Illustrated 
Catalog Sheets. 

TLAS SOUND 
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CORPORATION 
1447 39th St., Brooklyn 18. N. Y. 

na that the signal be restricted to the 
elements of the antenna only. In 
other words, the lead -in from the an- 
tenna to the receiver must take the 
form of a transmission line that has 
no signal pick -Up. If in spite . of all 
precautions, some reflections do occur 
as a result of some signals picked up, 
damp them out by terminating the 
line in its surge impedance. 

Three types of transmission lines 
are available for connecting the an- 
tenna to the input of the receiver; 
the parallel wire type, the twisted 
pair type and the coaxial type. Take 
your choice as to which you will use. 
Each has its own merits and staunch 
supporters. If your selection is the 
parallel type be sure that a fixed 
spacing is maintained throughout. In 
addition, make this spacing small in 
comparison to the operating wave- 
length to prevent appreciable radia- 
tion and yet not too small lest when 
the wires swing with respect to each 
other in a wind the line constants be 
caused to vary. Spreaders will an- 
swer the problem of fixed spacing. In 
many magazines publishéd these days 
one will note the advertising of a type 
of feeder now available on the market 
which consists of two conductors 
spaced apart by a plastic ribbon. Dif- 
ferent sizes with corresponding im- 
pedances can be purchased and it 
might be mentioned in passing that 
very favorable reports have been re- 
ceived from users of this type of par- 
allel wire transmission lines. 

The twisted pair type has a surge 
impedance of from 50 to 150 ohms and 
its high value of attenuation is excel- 
lent for suppressing unwanted reflec- 
tions if, by any chance, a mistake is 
made in termination. If the transmis- 
sion line is very long, however, say 
over 50 feet, difficulties will be en- 
countered in the use of the twisted 
pair. The high value of attenuation 
mentioned will then cause a serious 
loss of the desired signal strength re- 
sulting in a weaker image. When 
such is the case, use the coaxial type 
with its low attenuation and insensi- 
tivity to signal pick -up. The attenu- 
ation in the coaxial type is from .01 
db. to .05 db. per wavelength as com- 
pared to the 1 to 2 db. per wavelength 
in the twisted pair. 

When the simple dipole is used as 
the antenna, a transmission line hav- 
ing an impedance of the order of from 
50 to 150 ohms will render satisfactory 
performance. The average resonant 
impedance at the center of such a di- 
pole varies from 72 ohms for a half - 
wavelength to 125 ohms for three- 
and -a- quarter -wavelengths. It is true 
that a mismatch is present in coupling 
a line of the impedance just stated to 
the center of a dipole but it will be 
found by experience that no serious 
loss of signal will result. However, 
very few television users are going to 
get by using the simple dipole as is. 
Directors and reflectors are going to 
be wanted and in most cases needed. 
If your requisition or order calls for 
such, remember that the impedance 
of the dipole drops considerably with 

"Made for Radio" 
Many Vaco Screw Drivers were created 

especially for fast, precision 
work on radio parts and re- 
ceivers. 

I 

SHOCK -PROOF 

BREAK -PROOF 

means something too! 
Remember there are 
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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. 

817 E. Ontario St. Chicago, 111. 
CANADAt 560 King St., W. Toronto. 

POTTER'S BARGAINS 
80 Meter 

© © ñtals 

744 
With Holder 

We have purchased Mfr's stock of 
several thousands finished crystals. 
3,500 to 4,000 B.C. complete in holder. 
Offering them at only 74e each. Speci- 
fy frequency to nearest 10 B.C. and 
first or second choice. 

CRYSTAL FINISHING KIT 
Consists of the following: 

2 blanks to be ground to 80 meters. 
2 blanks to be ground to 40 meters. 
2 crystal holders for above. 
2 grades of lapping compound. 
Instructions for finishing. 

SPECIAL 79c 
We can supply crystals in various 

frequencies between 1,500 and 3,500 
B.C., also 4,000 and 5,000 B.C. in 
holders at 79c each. Let us know 
your requirements. 

CRYSTAL HOLDERS 
Still selling an assortment of 10 

crystal holders for only 99c. Postage 
3 lbs. extra. 

Write for free bargain lists. 

POTTER RADIO CO. 
1312 -1314 McGee St., Kansas City 6, Mo. 
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the addition of each new element. Use 
matching stubs, concentric line match- 
ing sections or a delta matching 
transformer to compensate. Of the 
three, the third is about the easiest to 
install. 

At the other end of the transmission 
line, if the input circuit of the receiver 
consists of an antenna coupling trans- 
former, as is usually the case in tele- 
vision receivers, the impedance of the 
primary coil must match the trans- 
mission line impedance. Reflections 
will result if this match is not at least 
approximate and if the primary coil 
is not balanced with respect to ground. 
These reflections can produce ghost 
images on the screen as the result of 
waves traveling back to the antenna 
and then returning to the receiver 
with a delay in time proportionate to 
twice the line length. If care has been 
taken, however, in matching the im- 
pedance of the primary coil to that 
of the transmission line, little or no 
difficulty of this nature should be en- 
countered. The balance between the 
primary coil and ground is essential 
with both the twisted pair and open 
wire types of transmission lines so 
that any unwanted signals picked up 
may cancel out each other. Coaxial 
transmission lines eliminate this prob- 
lem altogether inasmuch as such a 
line is unbalanced in itself. The 
sheath of the coaxial type being 
grounded allows such a line to be con- 
nected to an unbalanced primary in 
the input transformer of the receiver. 

The foregoing treatment of reflec- 
tions was written more or less with 
reception in large cities in mind. 
However, television users dweling in 
areas where trees and foliage are 
plentiful will attest to the fact that 
with the advent of spring, picture 
quality drops off markedly. All 
through the winter reception may 
have been very good but as soon as 
the foliage begins to appear on the 
surrounding trees, the pictures have 
become weak and in some cases very 
unstable. There is every reason to 
believe that foliage does act as an 
effective barrier for television fre- 
quencies. It would appear that this 
phenomena is caused partly by the 
physical efféct of the presence of the 
leaves and partly by the moisture con- 
tent increasing in the trees due to the 
rising sap. Bell Laboratories have re- 
ported strong standing wave patterns 
existing on the edge of wooded areas, 
especially in the warmer months. 
Here again, if your friend or client 
has his home in such surroundings, 
the problem will have to be met by 
shifting and orientating the antenna 
until the best possible reception is 
obtained. 

By way of summary then, we can- 
not stress too much the importance 
of a good antenna for the reception 
of the video signal. The general pub- 
lic has to be sold on this. They must 
be shown that a little time and 
money spent on the proper construc- 
tion and erection of the antenna will 
pay large dividends on the television 
screen. Convince them that a lot of 
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SPECIALISTS IN ALL HIGH QUALITY 
SOUND EQUIPMENT 

It's results that count and that's why the TERMINAL RADIO 

CORPORATION is the leading supplier to broadcast stations, record- 

ing studios, sound engineers and other users of high quality sound 

equipment. 

Now Arailable for Immediate Delivery! 
PICKERING Pickups, Equalizers and Preamplifiers. Pickering's is the 

only pickup which satisfies FCC standards for FM broadcasting. Ac- 

claimed by top -notch sound engineers as the finest reproducer for 

lateral -cut phonograph records and transcriptions. 

ALTEC LANSING Speakers, Cabinets and High Fidelity Amplifiers. 
Chosen by leading radio stations, motion picture studios and audi- 

toriums, Altec Lansing is now available through the Terminal Radio 

Corporation to studios and high fidelity enthusiasts. 

RADIOTONE Portable Transcription Two -speed 16 inch Recorders. 

Radiotone Hollywood's new improved portable recording equipment 

is probably just what you've been looking for. Now available in sev- 

eral models for high quality disc recording and dubbing. 

AUDIO DEVICES Audiodisc 
Blanks. Audiodiscs are high 
recording blanks which have 
amateur recordists. Designed 
tions, available in sizes up to 

aluminum and glass base Recording 
quality, precision -made instantaneous 
won the praise of professional and 

for oll high fidelity recording applica- 
16 inches. 

As distributors for these and other high quality audio equipment, 

the TERMINAL RADIO CORPORATION can fill your high fidelity 
sound requirements. 

Visit our Sound Studio to see and hear the newest equipment or write us for 

descriptive literature and prices. 

t LaNnlhl.t Rta o Its V.)11)v 
85 CORTLANDT STREET, NEW YORK 7, N. Y. 

PHONE WORTH 2 -4415 
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5heWoraJ 
LOUDEST 

LOUDSPEAKER 

Vocal -Aire provides large volumes 
of sound by a new basic principle. 
Vocal -Aire, by the application of 
small electronic impulses, controls 
the powerful natural forces con- 
tained in compressed air. 

Vocal -Aire is ideally suited to such 
public address systems as paging 
and announcing systems for ball 
parks, airports, stadia, resorts, 
beaches, clubs and the control of 
crowds and individuals by fire and 
police 

TIllmedeette V e4rf ery 

Yes, when the 20 watts of audio 
power are fed into the Vocal -Aire, 
along with air at 15 to 20 pounds 
pressure, the single driver and 
single horn have the covering 
power of a 500 -watt system. 

Write for FREE illustrated brochure. 

Distributors: Round out Your sound line 
for those` jobs where high audio power 
from a single driver and single horn is 
required. Some territories still open. Write 
Dept. A 

Vocal - Aire is a product of 

DILKS, INCORPORATED 
Norwalk, Conn. 

money spent for an extra good re- 
ceiver is money wasted if they are 
going to be content with a make -shift 
antenna made from a piece of wire 
that happened to be lying around the 
cellar. -1J- 

Auto-Transformer Design 
(Continued from page 47) 

be put on the core in series with the 
present primary winding to obtain the 
various potentials desired. 

Assume that the transformer is re- 
assembled. If we now apply 115 volts 
across points A and X, (See Fig. 1A) 
the voltage across points C and X 
would be arrived at by the propor- 
tion: 

115:386 =x:460 then x =137 volts. 
This value would be satisfactory for 
the upper limit of our variable volt- 
age but if 115 volts is applied across 
points C and X the value of potential 
across A -X would be arrived at by 
115:460 =x:386 then x =96.5 volts. 
This value is somewhat higher than 
is desired so it is evident that more 
windings must be added to the top 
side of the present winding in order to 
achieve lower values across A -X. 

Now if we assume an additional 
winding (see Fig. 1B) from points C to 
D to E to F and we apply 115 volts 
across X -F we may arrive at the fol- 
lowing proportion: 

115 :x= 78:386 
then: x =571 turns 

where : x =the unknown total wind- 
ing from X to F. 

115 =line voltage used 
78 =the lowest voltage that we 

assume we can obtain across A -X without 
making the total wind- 
ing too large. 

386 =the number of turns 
across A -X 

Then by using the above system of proportions we may obtain a series of 
equations similar to the above for the 
points X -F, X -D, X -C, X -B. For ex- 
ample: 

115 : (571-37) =x:386 
where x =83.5 volts or the potential 

across A -X. 
This will give a series of values 

which will be obtained for the output 
across A -X when the line voltage, 115 
volts, is applied successively across 
points X and F, E, D, C, B, and A. 
This might be achieved by a rotary 
switch operating on the primary side, 
so to speak, (see Fig. 1B) and would 
be satisfactory for a voltage range 
from 78 volts up to 115 volts. This, 
however, would not allow for any 
values above 115 volts. By using the 
arrangement shown in Fig. 3 whereby 
a rotary switch is used on both sides 
of the winding, so to speak, a much 
greater range of potentials is ob- 
tained. 

Referring to Fig. 3, if we set 
switch, S4 on point F we may rotate 
S2 through points A to F and obtain 
voltages from 78 volts to 115 volts, 
as is the case in Fig. 1B. If, however 

OSCILLOSCOPE 
FOUNDATION KIT 

5 -INCH 
Consisting of Case, Chassis, two shelves 
(right & left), tube shield and bracket, 
front panel, screen window frame, 

handle, plas- 
tic window 
socket, with 
5CP1 Cath- 
ode Ray tube. 

SPECIAL 

X1895 

2x2 Tube $1.00 
Socket for 2x2 Tube .25 
H.V. Condenser .5 Mfd 2000 V 1.95 
KIT, without Cathode Ray tube. 11.95 
5CP1 Cathode Ray tube only 7.40 
Tube shield and bracket only 1.98 

Highbridge Radio -Television 
and Appliance Co. 

340 CANAL STREET NEW YORK 13, N. Y. 

ORDER NOW 
BC 312 Army Receivers $59.93 
Signal Corps I -222A Signal Generator 

Range 8 -15 MC, 150-230 MC . . . $69.95 
300 Ohm Amphenol Twin Lead, 

per 100 ft.. $ 
75 Ohm Amphenol Twin Lead, 

per 100 ft. . . . . $ 2.00 
P -23 Army Head Set, 8000 Ohm 

with 5 ft. Cord and Standard Phone 
Plug $ 

3 Gang 410 Mmfd. Per Sect. Cond. 
Excellent quality $ 2.93 

2" PM Speaker (Bakelite Cased) 
Used in Walkie Talkie $ 1.93 

Type 400 Advance -IKW Antenna Relay $ 5.40 
Signal Corps Telegraph Key . . $ 1.10 
VT 127 Tubes (Equivalent to 100 TL) . $ 3.50 
VT 232 Tubes (Equivalent to HY 61 5) . $ .98 
Jan 6 AK5 Tubes $ 1.95 
Jan 832 -A Tubes $ 5.95 
Kilowatt 72 Ohm Amphenol Twin Lead, 

per 100 ft .. . . . . . . . . . . . $ 7.20 
Send for Our Special Bulletin of 

Government Surplus Items 

2.90 

2.93 

DOW RADIO 
1739 E. COLORADO PASADENA 4, CALIF. 

Pasadena Phone -Sycamore 3 -1195 
Los Angeles Phone -RYan 16683 

ELECTRONIC COMPONENTS 
New SCPI's In original sealed cartons, (6 -lbs.) $7.93 New 3BPI's ln original sealed cartons, (5.ibs.) 55.95 Sockets for above, with tube 45c; otherwise New 5CPI Steel shields, cadmium plated (3- lbs.). S 85 New 954, 955, 956, 9,7 Acorn tubes in original cartons, not rejects, postpaid in U. S. each $ .89 Westinghouse 41/27 dia. 0 -200 D.C. microammeter 98.50 Westinghouse 41/27 dia. 0.150 D.C. voltmeter $5.50 Westinghouse 41,2,/ dia. 0 -20 D.C. miliammeter 54.95 Miniature ?i2 wave selenium rect. 18v 1/2 -ima. 5 for $1.00 Matched pairs sel. rect. for meters 1 /2.1ma. 2 for 5 .50 100 feet spaghetti 15 1iV cambric, 1/2 plastic; assortment of sizes in 3 foot lengths (2 lbs.) 51.00 12.18v electric controlled carbon pile volt. regulator 5 .65 115/15v & 230/30v, 50 watt, 60 cyc. hermetically sealed transformers in black crinkle cases (4-lbs. ) . $1.25 New dynamotors 24v DC to 240v DC 30 ma (8 -lbs.) -52.75 New dynamotors 24v DC to 270v DC 120 ma (6 -lbs.) . $3.25 New dynamotors 24v DC to 450v DC 200 ma (8 -lbs.) .54.23 Belays 24v DC DPDT plus DT grounding, BV Insu; $ .89 Astatic PL -40 Phone pick -up arm with crystal 52.90 Phono motors 97 turntable 11Ov /60 cycle 54.95 New J -:..5 Signal Corps keys with switch (1- lb,.) 5 .89 1IG -34/U 72 ohm Coax 40, or less 8 cents a foot; In colis 50.991 6.3 cents a foot. Handles up to 2Kw. Selsyn 115v /6Ocy. transm. & recv. (12 lbs.) 2 for 58.50 G.E.57.8v /400cy. differential generators (adds or subtracts electrical angles) (3 lbs.) each 52.45 

Please include sufficient shipping postage. We also ship C.O.D. orders. Write for free electronic bargain list. 
OHMEYER ENGINEERING LABS. 

Fairview Blvd. Dept. C. Hempstead, N. Y. 
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SEMS BINDER HD. M.S. 

LATCH LOCHING DEVICE 

XL -3 -11 PLUG 
List $1.25 

GLAND NUT 

CABLE RELIEF SPRING 

Auto -transformer with cover removed. 

we set S, on point C we will get an 
intermediate range of voltages by 
then rotating 82 through A to F. 
This may be shown by the following 
equations: 

115:460=x:386, where x =96.5 volts 
with S, on A, and 115:460=x:423, 
where x =105 volts with S, on B, and 
115:460= x:460, where x =115 volts 
with S2 on C, and so on through points 
D, E and F. 

For the high voltage range S, would 
be set on point A and then we would 
get a series of equations as follows: 

115:386= x:386, where x =115 volts 
with S, on A, and 115:386= x:423, 
where x =126 volts with S, on B, and 
115:386= x:460, where x =137 volts 
with S2 on C, and so on through 
points D, E and F. This top range is 
somewhat higher than we wanted and 
could be lowered by using a different 
combination of settings for S,. For 
instance, by using three points nearer 
the top of the winding for the con- 
tacts for S, we could obtain a lower 
range but this would also result in 
very nearly duplicating some of the 
values on other ranges. This would 
probably be desirable in some cases 
where the steps of voltages would be 
closer but the over -all coverage would 
not be so great. In any case this is 
at the option of the individual since 
it is obvious that a fairly wide range 
of various potentials is available by 
manipulation of the two switches. If 
two six -point switches were used, it is 
evident that an even greater number 
of combinations may be achieved. In 
this particular construction it was not 
deemed necessary or desirable, so a 
three -point switch was used for S, and 
a seven -point was used for S, with 
one position on S2 used for an "Off" 
position. 

Construction of the Unit 
After the necessary computation 

was completed as shown in the previ- 
ous section, the additional winding 
was added to the original primary. If 
the paper insulation between the 
original primary and secondary wind- 
ings has not been broken or damaged 
it may be left on but if any damage 
has been done it is better to remove 
it all carefully and replace it with 
new. Transformer cloth was used in 
this case, one layer being used and 
this being held in place with scotch 
tape until the windings were started. 
The new winding was then applied 
being careful to use the same winding 
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POLARIZING 
BOSS 

SHELL 

HOLE TAPPED THRU 
METAL BARREL 

INSERT ASSEMBLY 

14--FRICTION WASHER. 

GLAND BUSHING 

EXPLODED VIEW 
TYPE XL -3 -U PLUG 

XL PLUG CONSTRUCTION 
MEANS LONG LIFE 

RCA Announce 
Mike, Cannon 

Electric Equipped 

YEARS OF EXPERIENCE and success building multi - 
contact electric connectors have gone into the design 
and manufacture of this new line of "XL" fittings 
for low -level sound transmission circuits and other 
general electrical uses. 

A good plug can be taken apart for wiring and 
inspection and put back together again. You'll find 
this easily done with the "XL," because of its superior 
engineered features. Note the above exploded view. 
From the high quality, molded insert insulation 

with silver - plated brass contacts, through the diecast zinc shells, 
with bright nickel finish, the patented latchlock device, gland 
bushing, friction washer and cable relief spring -you get A -1 

construction features in a connector in the moderate price class. 

XL RECEPTACLES FOR VARIOUS TYPES OF MOUNTING 

XL -3 -14N $1.15 XL -3 -14 $1.00 XL -3 -13N $1.25 XL -3 -13 $1.25 

AMPERAGE AND VOLTAGE: The three contacts have 15 -amp. 
capacity with a minimum flashover voltage of 1500 volts (250 

volts working voltage). 

Write for the new Bulletin "XL- 246," describing the fittings illustrated above 
and also the three "XL" adapters for popular makes of microphones. Ad- 

dress Dept. L -228, Cannon Electric Development Co., Los Angeles 31, Calif. 

Write Cannon Electric Co., Ltd., Toronto for Canada and British Empire; Frazar 

& Hansen, 301 Clay St., San Francisco 11, Calif. for other world trading areas. 

rO 
CANNON 
ELECTRIC 

CANNON ELECTRIC 
DEVELOPMENT COMPANY 

3209 Humboldt Street, Los Angeles 31, California 
Canada & British Empire - Cannon Electric Co., Ltd., Toronto, Ontario World Export 

Agents (excepting British Empire) Frazor & Hansen, 301 Clay St., San Francisco 11, Calif. 
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A Perfected 

WIRE RECORDER 
AVAILABLE AT LAST! 

Precision -built, 
includes wire, 
spools, with de- 
tailed instructions 
for use with radio 
or amplifier. Lim- 
ited sale; One to a 
customer. 

ONLY 

$89 
COMPLETE 

50 

Subject to OPA approval 

This sensational new WiRecorder 
is the talk of the electronic world! 
Using your own radio or amplifier 
with easy -to -build modifications, 
this unit will record music and 
speech with amazing fidelity, for 
one solid hour! Easy to operate, 
the perfect answer for professional 
quality home recording. Order 
yours today! 

FEATURES: 
Frequency response, from 

80 to 8000 cycles. Wire 
may be "erased" and used 
again and again for hun- 
dreds of different recordings. 

Unit dimensions only 8" 
wide 7" deep and 7" high. 
Weight: 9 lbs. Extra spools 
and wire available. "Magne- 
llo" clutches guard against 
wire breakage. Capstan drive 
with high speed rewind. 
Write for further information 
or order direct from this ad. 

PRODUCT OF 

WiRecorder 
C O R P OR A T I O N 

1807 Stroh Building, Detroit, 26, Michigan 

Enclosed find certified check or money order 
for $89.50 for complete WiRecorder unit as 
described in Radio News. 

Name 

Address 

City and State 
SHIPPED PREPAID ANYWHERE IN IN U.S. A. L 
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Fig. 2 

direction as the old winding. Num- 
ber 18 enameled wire was used as it 
was available new and was deter- 
mined to be sufficiently large to carry 
the current. The cross -section of this 
wire is 1624 circular mils and when 
figured at a rating of 1000 circular 
mils per ampere will allow for a con- 
tinuous duty rating of at least 1.5 
amperes. In all of the previous corn - 
putation no allowance was made for 
transformer losses since these will 
be inconsiderable in a transformer of 
this size and type unless it is over- 
loaded a great deal. This new wire 
may be applied fairly easily by un- 
reeling a length and securing it in a 
vise and then winding the wire on 
the core by rotating it in the hands 
and walking up to the vise. By re- 
peating this procedure as many times 
as necessary a good tight job will re- 
sult and if care is taken it will ap- 
proach a commercially wound trans- 
former in compactness and neatness. 
When enough turns have been applied 
to make a tap on the winding, six . 
inches of wire may be doubled back 
on itself and twisted around to secure 
it and then the winding may be con- 
tinued. 

When this new additional winding 
is applied no great care with insula- 

tion is necessary as the voltages in- 
volved are relatively low. One layer 
of insulating paper between layers of 
wire was deemed sufficient. Fish pa- 
per, transformer cloth, (varnished 
cambric) or even a good grade of 
waxed paper may be used. At every 
35th to 37th turn bring out a tap until 
the total additional winding of 111 
turns is arrived at. A turn or two in 
37 is not critical so no great care 
must be exercised in getting exact 
numbers of turns between taps. 

The transformer was mounted in a 
box made of wood and plywood. The 
sides and ends are made of 3!," ply- 
wood and the top and bottom of %" 
pine. Dimensions are shown in Fig. 2 
if the exact duplicate is desired, but if 
any other cabinet of similar dimen- 
sions is available it might easily be 
used. The front panel was made of 
black bakelite and the various com- 
ponents are mounted as shown. If it 
is desired a fuse holder may be 
mounted on the front for easy acces- 
sibility, a 3 or 5 amp. fuse being used 
and this is wired into one side of the 
line. Similarly, if a pilot light is de- 
sired it might be mounted on the 
panel to make a balanced panel ar- 
rangement. A 115 volt night lamp 
could be used with one of the large 

Fig. 3 
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one inch bull -eyes used for a holder. 
This should be wired across the rotor 
of Si and point X on Fig. 3. 

The switches used on this unit were 
the heavy duty wafer type but it 
would be advisable to use a heavier 
duty type such as Ohmite model 212 
especially if a higher wattage trans- 
former were used. This switch is 
rated at 15 amps. at 150 volts and will 
provide a good safety factor for this 
auto -transformer. The meter is an in- 
expensive type 0 -150 volts a.c. and 
should really be incorporated for 
maximum convenience although it is 
not absolutely necessary. At the rear 
of the cabinet an ordinary 115 volt 
outlet is provided for the output and 
a five foot length of lamp cord with 
a plug is used for the input circuit. 

This unit will prove to be a great 
convenience for the average home 
workshop or ham shack, as its versa- 
tility has proven its worth in every- 
day usage. 

Sound Amplification 
(Continued from page 39) 

This tremendous saving in weight and 
volume is obtained with no reduction 
in range or intelligibility. Both units 
deliver approximately the same output 
power. 

There are four principal components 
of the new air - stream - modulation 
equipment; the power unit, a 2 -stage 
audio amplifier, a modulating valve 
assembly, and a conventional loud- 
speaker horn. 

The power unit consists of a gaso- 
line engine which drives a 250 -watt, 
500 -volt d.c. generator and a rotary - 
type air compressor. The air corn- 
pressor develops approximately 10 lbs. 
per square inch pressure with a vol- 
ume of 10 cubic feet per min. 

The audio amplifier (Fig. 2) is de- 
signed to deliver 15 watts of audio 
power, with not more than 10 per -cent 
harmonic distortion at 1000 c.p.s. The 
output tube is a dual pentode, type 
829 -B. 

The mechanism for converting the 
amplified electrical waves to audio or 
sound waves is the modulating valve, 
the heart of the air- stream -modula- 
tion system, by which compressed air 
is modulated. 

When a volume of air is com- 
pressed, it contains potential energy 
which will escape whenever expansion 
or release is permitted. Discounting 
any inherent resonant effects of the 
volume, if the air is allowed to escape 
in a continuous flow there will be no 
generation of audio waves. However, 
if the stream of air is modulated at a 
rate within the audible range, sound 
or audio frequencies will be gener- 
ated. 

Modulation of the air stream, how- 
ever, is not a simple matter. A dia- 
phragm arrangement is not accept- 
able. A large diaphragm would be 
required at the throat of the loud- 
speaker horn, and it is difficult to 
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BETTER VALUES from ARROW! 

NAVAL AIRCRAFT RECEIVER 
Model BC-94 6-8 

Broadcast Band from 520 to 1500 KC, tube complement. 3- 12SK7, 1- 12SR7, 
I -12A6, 1 -12K8; can be used with 24V dynamotor supplying A & B power; 
can be converted to AC or DC or 32 volt sets; 3 stages of IF ^ .9J used, uses 3 gang condenser, complete with tubes and schematic. L 
Each. 
Dynamotor DM32A, each $4.95 

SUPREME FOUNDATION METER 

40 Micro Amps., 20,000 ohms per 
volt. 4%" square. Manufactured by 
Supreme Instruments Corp 4395 
Each Q 

HEADPHONES 
Signal Corps, 8000 ohms and 200 ohms, ea $2.49 

Lots of 10 $19.50 

2000 ohms Headphones, Trimm, ea $1.79 
Lots of 10 $16.00 

SPEAKERS 
EACH 

PM Alnico 4' 
5' 
6' 
4x6 
6' extra heavy 
8' 

Dynamic 12' 
1000 ohm field 

$1.60 
1.65 
2.25 
2.15 
2.85 
3.85 
6.95 

SOCKETS 
Molded octal sockets..ea 7c 

lots of 100 55.00 

Ceramic sockets with metal ring ..ea 
57.00 lots of 100 5 

31/2" G. E. AUTOMATIC 
TIME METER 

60 cycle 110 volts. This time meter consists of 

a cyclometer driven by a telechron synchronous 
motor. Connect to an electric circuit; it will 
measure and indicate the number of hours, 
tenths of hours or minutes that the circuit is in 
use. Shipping wt. 6 lbs. -list 817.00. 
Your Cost $4.95 

MICA CONDENSERS 
All popular sixes. 100 assorted $2.95 

TRANSFORMERS 
4-5-6 Tube Power Transformer, 110- 120V, 

6.3 V and 5V winding $1.89 
7-8-9 Tube Power Transformer, 110 -120V, 

6.3V and 5V winding 2.59 
10-12 Tube Power Transformer, 100 Ma , 

3 19 6.3 V. and 5V winding 
6L8 output transformer. 1.79 
Single output for 50L6, 25L6, 6V6 .55 
Single pentode output for 42, 43 

.55 AC-DC Chokes, 250 ohms 

TUBULAR ELECTROLYTIC 
CONDENSERS 

EACH 
49c 
29c 
54c 
42c 
35c 
29c 
55e 
65c 
70e 
75c 

2500 mfd. 3 v 
250 mfd. 10 v 

50 mfd. 150 v 
40 mfd. 150 v 
20 mfd. 150 v 
10 mfd. 50 v 

20-20 mfd. 150 v 
30-30 mfd. 150 v 
40-40 raid. 150 v 
50-30 mid. 150 v 

KITS 
Kit of 10 assorted volume controls up to 2 

meg. less switch $1.59 

Kit of 50 assorted knobs 2.85 

Kit of 5 to 20 -watt resistors 1.89 

PICKUP 
Low pressure crystal pickup $2.20 each 

$19.50 Luta of 10 

PLUGS 
P1.35 Plugs 20e each 

Lots of 100 $15.00 

HICKOK 21/2" AC 
Voltmeters each $3.49 

Lots of 10 29.50 

CARBON MIKE 
7' -17 -B carbon mike.. ea $1.49 

Wholesalers, dealers, institutions and other quantity purchasers .. 
write, wire, phone for quantity prices. 

Dept. C 

ARROW SALES, INC. 
59 WEST HUBBARD STREET CHICAGO 10, ILLINOIS 

Telephone: SUPERIOR 5575 
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SPEED UP REPAIRS WITH THESE G -C AIDS! 

Two Popular 

New Additions e 

to the Famous 

G -C Line! 

G -C De Luxe "SPEEDEX" Wire Stripper Kit 

Handiest tool in the shop -the famous Speedex 

Wire Stripper complete with 7 interchangeable 

blades for stripping any size wire from No. 8 to 

No. 30. Put up in attractive permanent steel box. 

Available with Automatic or Regular Strippers. 

No. 733 -K Regular List Price ........ 
17.00 

No. 744 -K Automatic List Price 

G -C PHONO TURNTABLE SERVICE STAND 

Send for latest 
G -C Catalog 

No. 147. 
This quickly adjustable phono service stand supports turntable at 

any convenient angle. Top or bottom mechanism can be worked 

with ease. Definitely saves time and prevents damage to parts. d 

Rugged -all steel -low cost. 56,65 

No. 5205 List Price .................................... ....................... ........ 

GENERAL CEMENT MFG. CO. 
ROCKFORD, ILLINOIS 

$2995 
COMPLETE 
11 5 VOLTS 

50 -60 CYCLES 

NEW! faster, easier 
servicing by "listening in'r with 

PRECISION ELECTRONICS 

SIGNAL TRACER 
Real versatility! The "number one" instrument in 
any Service Man's equipment. Probe with Polysty- 
rene tip (operates on frequencies up to 300MC), 
top quality parts throughout and exclusive engineer- 
ing features. Outstanding "on- the -job" superiority! 

Checks signal stage by stage in R.F., I.F., and Audio sections. Speeds loca- 
tion of intermittents, opens, shorts, hums and noisy circuits with set hot or 
cold -coils, condensers, transformers, resistors, speakers, tubes! See your 
Jobber or write for descriptive literature. (Please address Dept. B) 

WÇ\S\ON ...TC.CANtONK.,1Nk 

6A\-64' M A\1\CLE I*WEti1E 

CM\CAGO, 22 \`\-\tA0\5 

BUFFALO'S LEADING 
SUPPLY HOUSE 

In the BUFFALO Area 
see DYMAC INC. for your 

rodio and electronic parts and 
equipment 

v incir INC. 

2329-31 Main Street. Buffalo 14, N. Y. 

SOLVE TRIG 
PROBLEMS QUICKLY 

WITH EASY TO USE 
QUICK TRIG 

This NEW IDEA in s 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 aides 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 all your trig. 
needs. It gives trig. functions 
such as sine, cos., tangent, 
secant, etc., for the complete 
SSO degrees. Both for only 
$1.50 postpaid, or we will 
send C.O.D., plus postage, by 
return mail. 
REED MFG. CO.. 124 W. 4th St., Los Angeles 13, Calif. 

drive a large diaphragm equally over 
its entire area, also there are ex- 
traneous phase effects which are 
troublesome. The principal problem 
in achieving high output power with 
any conventional electromagnetic 
diaphragm is that a relatively large 
amount of power must be applied in 
order to create a sufficient movement 
of air to carry sound over long dis- 
tances. 

A more desirable method of modu- 
lation is an air valve forceful enough 
to operate against the air stream in 
one direction, and yet withstand con- 
siderable pressure when moving with 
the air flow. 

The necessary moving column of air 
is supplied by means of an ordinary 
air compressor, similar to those used 
to inflate tires at automobile service 
stations. 

Utilizing essentially the same prin- 
ciplés as are used by the human 
larynx, the stream of compressed air 
is modulated as it escapes via the horn 
into the atmosphere. 

This modulation is accomplished by 
an important component, the Dilks 
modulation valve (Fig. 1). The valve 
is operated by a permanent magnet 
solenoid coil. 

The modulation valve consists of 
two slotted grids, one of which is the 
armature and is actuated by the sole- 
noid to produce the variations in air 
pressure according to the amplified 
speech signals. The slots in both 
grids are .003 inches wide, separated 
by intervening bars or reeds .015 
inches wide. 

The armature or modulating grid is 
controlled magnetically and moves al- 
ternately nearer to and farther from 
the slot openings in the fixed grid. 

When the valve is closed, the reeds 
of the modulating vane cover the slits 
in the fixed grid, and there is no 
passage of air through the modula- 
tion valve. 

Maximum movement of the mo3u- 
lating vane is .0006 inches, and pass- 
age of the compressed air through 
these grids causes the air stream to 
be modulated, according to the slot 
openings. 

The valve operates typically with 
8 to 12 pounds pressure, supplied by 
the air compressor associated with 
the power unit. The rate of flow of 
air through the valve is delicately 
balanced since the mean value of the 
slot opening is determined by that 
pressure. The greater the pressure 
setting, the greater the opening of 
the grid slots. This permits high effi- 
ciency of operation, since extremely 
small armature movements may be 
employed. 

Used with a conventional loudspeak- 
er horn, 10 inches in diameter and 
about 18 inches long, sound is pro- 
jected into space, under normal con- 
ditions, with 95 per -cent intelligibility 
or better at distances from 2 to 3 
miles along the axis of projection. 

Maximum undistorted a c o u s t i c 
power output, measured on an axis at 
30 feet, is approximately 114 db. 
above .0002 dynes per square cm. 30 
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75 Watts in One Cubic 
Foot 

(Continued from page 38) 

front of the chassis, with the 815 in 
the upper right corner next to the 
grid tank shield can. The final tank 
condenser is mounted so that the shaft 
will clear the sides of the cabinet 
when mounting the unit into the cabi- 
net. A coupling and a short bakelite 
or polystyrene shaft allows the dial to 
be mounted on the right side of the 
cabinet. The condenser was mounted 
in this manner, although the rest of 
the tank condensers are pretuned, to 
allow variations arising from coupling 
rhombics and "clothes lines" to the 
rig. The 815, being approximately 5 

inches in height, was lowered 1% 
inches below the subpanel to allow 
clearance at the top of the cabinet. A 
small "U" shaped sub -chassis was built 
for this purpose. As mentioned pre- 
viously in the construction of the 
power supply, sufficient room will be 
available for lowering the tube in this 
manner if care was taken in the place- 
ment of the transformers. Neutraliz- 
ing condensers C. and C. for the 815 
consist of two small metal sheets 
% x 1/4 inch in area connected to 2 
pieces of No. 14 enamelled wire ex- 
tending upward parallel with the tube 
from the chassis. Needless to say, they 
should be crossed underneath the 
chassis before being brought up to the 
side of the tube. The wire is about an 
inch in length and the metal plates 
were constructed by cutting in half 
the metal identification band that is 
wrapped around 10 watt resistors. 

Operation 
In operation, the e.c.o. band set con- 

denser should first be set to the de- 
sired frequency by using a calibrated 
frequency meter. The frequency shift 
condenser should be at approximately 
half capacitance to allow for upward 
and downward shift from the original 
setting. The e.c.o. plate tank, the 
doubler tank and the final grid tank 
are then tuned to resonance in turn, 
with the coupling link to the grid tank 
set at maximum transfer of current. 
The final plate tank circuit should 
then be neutralized by moving the 
small metal tabs in and out until all 
indications of r.f. are removed when 
the plate tank is tuned through res- 
onance, without the final plate volt- 
age, of course. Next the final tank is 
coupled tightly to a dummy antenna, 
the plate voltage applied, and the tank 
tuned to resonance. The plate loading 
should be adjusted until the amplifier 
draws twice the carrier plate current, 
noting the antenna current at the 
same time. The coupling of the link 
should then be decreased until the 
plate current starts to drop. The grid 
bias should now be increased until the 
plate current drops to proper carrier 
current. The antenna current at this 
point should be approximately half of 
the initial reading. A few adjustments 
of antenna coupling, excitation and 

December, 1946 

RADIO STATION STANDBY 

MOBILE RADIO UNITS 

% 

' I VI 
I !4'. m 

GEOPHYSICAL SURVEY 

/ _l i 
MUNICIPAL SIGNAL STANDBY 

RAILROAD RADIO 

AMATEUR RADIO 

"SPOT" RECORDING 

AC.oRae, 
POWER 

PORTABLE, STANDBY 

OR STATIONARY 
for 

Electronics Uses 

Onan Electric Plants are completely 
self -contained, dependable power units 
built in a wide range of sizes and stand- 
ard voltages. 

Lightweight, one or two -cylinder, air - 
cooled models offer the maximum in 
portability for many applications. Port- 
able A.C. models -350 to 3,000 watts; 
portable D.C. models -600 to 5,000 watts. 

Although widely used for intermit- 
tent service as standby units, Onan two, 
four, and six - cylinder water -cooled 
plants are built for continuous heavy - 
duty operation ... stationary or mobile. 
A.C. models -3 KW to 35 KW; D. C. 
models -3.5 KW to 10 KW. 

WRITE FOR FOLDER 

ONAN Electric Plants are available in many sizes and 
models. ALTERNATING CURRENT: 350 to 35,000 watts in 
all standard voltages and frequencies. DIRECT CURRENT: 
600 to 10,000 watts, 115 and 230 volts. BATTERY 
CHARGERS: 500 to 3,500 watts; 6, 12, 24 and 32 volts. 

D. W. ONAN & SONS INC. 
2179 Royalston Ave. Minneapolis 5, Minn. 
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GOVERNMENT 
SURPLUS METERS 

Portable 

A.C. Ammeter 
Surplus -New 

Weston Model 528 

Dual Range O -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, experi- 
mental, home, radio, motor and general 
repair shop testing. 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. 

12.50 Your Cost Only 

Special Offer 
Eight Meters 
Surplus - New - Guaranteed 
A. C. VOLTMETER W. H. 2 Aircraft type, 4 hole mtg., 0 -150 volt A. C., Bfack scale, 
luminous markings, suitable for use from 25 to 
125 cycles. 
D. C. MICROAMMETER Triplett Gruen, 
234", round, bakelite case, 0 -100 microamperes 
D. d., black scale divided into 0 -100 micro- 
amp & -8 to +6 DBM. 
D. C. MILLIAMMETER W. H., 2 34', NX -33, round bakelite case, O-1 MA movement, Black 
scale marked C. W. PA Plate, PA Grid and Battery. 
D. C. MILLIAMMETER G. E., 1 %' square. 
miniature, O -1 M. A. 100 ohms internal re- 
sistance, 10 division Black scale. 
R. F. AMMETER G. E., DW-44, 2%', round 
bakelite case, O-6 amps. Radio Frequency. 
Black scale luminous markings. Internal ther- 
mocouple. 
R. F. MILLIAMMETER Weston 507, 2W, 
round metal case, 0 -750 MA Radio Freq. with 
external thermocouple. Black scale marked 0 -10 Antenna Current Indicator. 
D. C. VOLTMETER G. E., DW-41, 2)f . 

round, bakelite case, Ó -15 volta D. C., Black 
scale, luminous markings. 
D. C. AMMETER G. E., 2 round, stamped 
metal case, 0 -15 A. D. C. moving iron vane 
type. 

TOTAL LIST PRICE OF THESE 
EIGHT METERS IS OVER $100. 
NOW ALL THESE New Meters can 
be had Post Paid any place in the U. S. 
and Canada for only $13.50. 

MARITIME SWITCHBOARD 
336 Canal St. New York 13, N. Y. 

II 

80 

2 5-5V. PILOT IoGMt 

R3- 20,000 ohm, 50 w. res. 
R2- 50,000 ohm, 50 w. res. 
C3-2 µfd., 1000 v. elec. cond. 
C, C3-8 Add., 450 v. elec. cond. 

Clic 10 
h», 2.50 ma. filter choke 

s. 2-20 hy, 150 ma., filter choke 
Tl -Fil. trans., 2.5 v. @ 4 amp., c.f. 
Ta -Plate trans., 500 -0 -500 v., 750 -0 -750 v., 

250 ma. (tapped pri.) 

F ' 

_6: 

Ta -Fil. trans., 6.3 v. @ 5 amp. 
T4 -Fil. trans., S v. @ 2 amp., c.t. 
T3 -Power trans., 300 -0 -300 v. @ 150 ma.; 

2.5 v. or 5 v. @ 1 amp. S S.., S3- S.p.s.t. toggle sw. 
Ss- S.p.d.t. toggle sw. 
2-816 tubes 
1-80 tube 

Schematic diagram of power supplies for 10 -meter rig. 

grid bias will probably be necessary, 
however, no undue trouble should be 
encountered in getting the amplifier 
modulated. After all adjustments are 
completed and satisfactory, an anten- 
na should be coupled to the plate 
tank through a suitable tuning ar- 
rangement. The plate current will 
vary from 5 to 10 ma. under modula- 
tion, however, this is quite normal and 
does not indicate over -modulation and 
subsequent splatter. 

A word or two on the operation of 
the rig on c.w. should be appropriate 
at this time. For c.w. operation, the 
key plug is inserted into the key jack 
on the panel which automatically 
shorts the modulation transformer 
and keying is accomplished in the grid 
circuit of the oscillator. ' The coupling 
to the grid tank should, of course, be 

adjusted for maximum transfer of ri. 
A 1 t4 inch vent hole cut in the back of 
the cabinet allows this adjustment to 
be made with the minimum of trouble. 
The voltage to the speech equipment 
should be disconnected by the switch 
provided for this purpose when oper- 
ating on c.w. 

Although this transmitter was built 
to fulfill our specific needs, that of a 
small rig, easily movable, with ade- 
quate power to compete with the mod- 
erate power rigs, there is no need to 
confine the transmitter to such close 
quarters when space is available and 
transportation unnecessary. More- 
over, while being limited to the 10 
meter band, it can easily be adapted 
for use on the lower amateur bands if 
so desired. 

Under chassis view of audio section of transmitter. 
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Unusual 
Phone Transmitter 
(Continued from page 35) 

not working. With application of an 
audio frequency voltage, the negative 
one -half cycle of audio voltage from 
the modulation transformer causes the 
power amplifier tube to be grid -mod- 
ulated from the carrier level down- 
ward. Upon completion of the nega- 
tive one -half cycle of audio frequency 
voltage, carrier level output is re- 
stored. With the application of the 
positive one -half cycle of audio fre- 
quency voltage, the plate current of 
the sideband generator tube is in- 
creased because the grid is swung in 
a positive direction. 

The positive one -half cycle of audio 
applied to the sideband generator tube 
is increased because the grid is swung 
in a positive direction. 

The positive one -half cycle of audio 
applied to the sideband generator grid 
lowers its impedance to such an ex- 
tent that more radio -frequency ex- 
citation power is required from the 
buffer amplifier. This reduces the 
excitation applied to the grid of the 
power amplifier tube and tends to 
cause a reduction in its plate current. 

This reduction in plate current is 
offset by the fact that positive audio - 
modulating voltage is applied to the 
grid at the same time. With the com- 
pletion of the positive one -half cycle 
of audio frequency from the modula- 
tion transformer, and the upward or 
positive peak of modulation, the plate 
current of the sideband generator tube 
is decreased to practically zero be- 
cause of the high value of grid bias. 
The grid impedance is raised back 
to a high value, and maximum r.f. 
drive is again applied to the power 
amplifier, thus restoring the circuit to 
carrier condition of no modulation. 
Therefore, the power amplifier tube 
may be considered to be supplying the 
carrier power and negative modula- 
tion peaks, while the sideband gen- 
erator tube supplies the power re- 
quired for upward peaks of modula- 
tion, above carrier level. 

REPLACING 
RADIO CHASSIS 

Before 
the radio chassis is replaced in 

the cabinet after testing or making 
repairs -check as illustrated to deter- 
mine if all wiring and units are well 
inside the chassis. 

Wires left outside the chassis may be 
pinched upon installation and cause 
short circuits or damage parts.... H.L. 

December, 1946 

4.2 VOLTS OUTPUT*!! 
DIRECT CONNECTION TO PENTODE OUTPUT TUBES! 

... and only 11/4 oz. needle force 

WITH THE NEW SHURE 

W56A 
Lever -Type Crystal Pickup Cartridge 

List Price $4.45 
AND 

SHtIREtr4/WIRYSTAi PittNP 

LIGHTWEIGHT 
:¢IPPIT 

ICCOM 
MO NOW WEAR 

THE NEW SHURE 

96A 
Crystal Phonograph Pickup 

List Price $6.1 0 
MADE POSSIBLE THROUGH THE SHURE 
LEVER SYSTEM HERE'S HOW IT WORKS: 

The crystal is driven by a lever which improves the transmission of needle chuck 
This into the crystal. his results in higher output and greater needle compliance. 

High needle compliance gives a "freedom of action" flexibility to the needle that 
means faithful tracking, and clearer, fuller tone qualities. 

The lever arrangement absorbs the full impact of sudden jars to the cartridge or 
needle; this in turn gives relative shock immunity to the crystal - minimizing strain 
or breakage. 

WHAT THE 96A DOES FOR YOU: It makes possible the saving of one stage 
of amplification, and it permits the use of a long -life precious -tip needle with a high - 
output pickup. Such a light -weight tone arm means that the records and needles will 
last much longer. The 96A "Glider" is less susceptible to floor vibrations improves 
the playing of warped records, and is especially suitable for Vinylite records. 

(*)1000 cycle Audiotone record level using Full -Tone needle. About 3.5 volts using 

flexible needles. Voltage output on peaks reaches 40 volts) 

WRITE FOR NEW CATALOGS 155 -R and 156 -R 
Patented by Shure Brothere and licensed under the Patents of the Brush Development Company 

SHORE BROTHERS, INC. 
Microphones and Acoustic Devices 

225 West Huron Street, Chicago 10, Illinois 
Cable Address: SHUREMICRO 
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YOU CAN LEARN 
THE MORSE CODE 

EASILY WITH 
Sound Products Equipment 

You Get Everything Necessary 

1- Code Oscillator 
Completely Wired 
With Tubes, 

Loud Speaker, 

Volume and Tone 

Controls, Provision 
for Earphones 

in Handsome Wood Cabinet 

2- PROFESSIONAL KEY 

3-INSTRUCTION BOOK 
All You Need to Know to Become a 

Professional Code Operator 

ALL 3 COMPLETE 
WITH GUARANTEE.... 

PHONO AMPLIFIERS 

COMPLETE 
WITH TUBES 

Model 80 -Uses 6J5, 6V6 

80 Tubes 4 Watts Output 
A.C. Only. Uses PM Speaker 

COMPLETE 
WITH TUBES 

MODEL 35 -USES 12597, 50L6, 

35Z5 TUBES. FOR PM SPEAKER. 

PHONO MOTORS $495 
TOP BRAND 9" T.T..... 

Astatic Crystal Pickup 

5" Alnico 5 PM Speaker 

s2so 

$2ás 

AC -PC Kit of Tubes 
12SA7, 12SK7, 12597, 
50L6, 35Z5 
Standard Brand 

895 

SEND DEPOSIT WITH ORDER 

WRITE DEPT. N, MAIL ORDER DIVISION 

SOUND PRODUCTS COMPANY 
WHITE PLAINS NEW YORK 

For the Record 
(Continued from page 8) 

The use of public address equipment 
and intercommunication systems will 
greatly increase in the next few 
months and years. Someone will have 
the job of keeping this equipment in 
repair, and there is no reason why this 
function cannot be adequately per- 
formed by the independent serviceman. 
These devices, as a rule, are not par- 
ticularly complicated, and do not re- 
quire extraordinary skill or expensive 
equipment to service. A good way to 
handle work of this kind is on a con- 
tractual basis, that is, the radio serv- 
iceman agrees to keep a particular 
system in an office or factory in repair 
for so much per year. Another way is 
an "on- call" basis, wherein the repair- 
man will be called on when trouble 
occurs. Many times the alert service- 
man can secure the job of making the 
original installation, and can actually 
sell the idea, if not the equipment 
itself. 

These are only a few of the many, 
many things which can be done not 
only to keep the serviceman in busi- 
ness, but to cause his business to grow, 
and grow rapidly, while he himself 
makes only a very small, if any, invest- 
ment in time or money studying about 
FM, television, and ultra -high fre- 
quency equipment. . . . . . O. R. 

Practical Radio Course 
(Continued from page 41) 

minimum. In such receivers, use of a 
type of converter tube that has least 
noise consistent with other desirable 
characteristics is advantageous. 

Problems in Choosing Type of Frequency Converter to Be Used 
in a Receiver 

The construction and operation of 
the different popular types of mixer 
and converter tubes were described in 
the last few articles of this series. It 
was shown that although the method 
of operation differs in some types of 
tubes, the general principle of fre- 
quency conversion employed in all 
types of tubes and with all methods 
may be considered as being the same, 
i.e., a small percentage amplitude 
modulation is produced. Bet w e en 
various tubes and methods of opera- 
tion, the differences in other inherent 
characteristics are so marked, how- 
ever, that each application and the se- 
lection of the particular type of com- 
mercial mixer or converter tube to be 
used in a given type of receiver under 
consideration during design must be 
considered as a special and individual 
problem. The method of operation 
and type of tube to be employedlnust 
be intelligently chosen to meet the 
most important needs of the applica- 
tion. In making such a choice it is 
usually necessary to make practical 
compromises. for no nnp tvna of n,ivor. 

QUALITY HEADSETS 
Manufactured to meet rigorous U. S. 
Government specifications! Both types 
extremely sensitive and employ match- 
ing transformers for hi- impedance out- 
puts. Each employs miniature phone 
units with Alnico magnets. The "MINIA- 
TURES" are a lightweight, compact type 
with soft rubber eartips, flexible rubber 
cord, rubber spring -clip and $2.95 standard phone plug. 2. PRICE COMPLETE 

"NOISE- PROOF" Headsets employ the 
same hi- efficiency phone units but in 
rubber -cushioned 

` 
magnesium earcaps that fit snugly and comfortably over 

each ear. Ideal for hams and commer- 
cial operators, recording engineers, air- 
craft pilots and others. Their superior- 
ity for comfort and effici- 
ency, over regular headsets, $5.95 
is overwhelming. 
PRICE COMPLETE 

Send check or money order for Post- 
paid delivery. Dealer & Distrib- 
utor inquiries invited on quantity. 

TAYBERN EQUIPMENT CO. 
120 GREENWICH ST., NEW YORK 6, N. Y. 

IRON CORE TUNERS 
For Broadcast Band Superhets 

Replaces 2 -gang condenser and oscilla- 
tor. One compact tracked unit. In- 
cludes hookup diagrams and instructions. 

ONLY $4 POSTPAID 
Send for FREE price list of 

Standard Radio Coils 
MAGNA -METAL PRODUCTS CO. 70 East 45th St., New York 17, N. Y. 

RADIO TUBES 
Most Critical Types in Stock 

50L6, 1A7, 35Z5, etc. 
Brand New, in Sealed Cartons 

100% Guaranteed 
Repairmen and Dealers, Write For 

List at Trade Discounts 
RADIO- EXPERTS 

178 E. 33rd Street Paterson 4, N. J. 

Come to the famous 

COYNE 
TRAINING SHOPS i11c"°" 
whereyou'learn by doing 

TRAI 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 years 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, ask about my Student 
Finance Plan. Now added Training in Electric Re- frigeration. 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 
B. W. COOKE, Dir., Radio -Electronics Div. 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept.96 -1K, Chicago 12, III. 
Send Big Free Book; also details about Coyne Part- 
Ti me Employment and Student Finance Plan. 

Send G. I. Bulletin D Physical Disability 

NAME AGE 

ADDRESS 

CITY STATF 
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or converter tube that is best for an 
types of receivers has yet been devel- 
oped. 

Comparison of Operating Charac- 
teristics Obtained by Three Gen- 
eral Modes of Frequency -Con- 

verter Tube Operation 
At this point, it will prove instruc- 

tive to summarize, in a qualitative 
way, a few of the important operat- 
ing characteristics that result from 
each of the three general modes of 
frequency converter tube operation: 

1. Single -electrode input. 
2. Double -electrode input with in- 

ner -grid oscillator injection. 
3. Double -electrode input with 

outer -grid oscillator injection. 
The tabulation 4 in Table 1 presents 

the data for a few of the more impor- 
tant operating characteristics. The 
appraisals presented are largely a 
matter of opinion based on experience 
and the present state of knowledge. 
Furthermore, in particular circuits 
and with particular commercial tube 
types, the relative standings may 
sometimes be quite different. How- 
ever, a careful study of this tabulation 
should prove very instructive in a 
general way. 

Summary of Mixer and Converter 
Tube Characteristics 

First, the decision as to whether a 
mixer, or a converter tube will be used 
depends upon such factors as the space 
available, receiver cost, source of 
cathode -heating current (batteries, 
line, etc.), signal- frequency range of 
receiver, frequency -stability required, 
etc. The decision regarding the par- 
ticular commercial type of tube to em- 
ploy as the mixer or converter also 
depends upon these factors and other 
additional ones such as conversion gain 
produced by the tube, oscillator -fre- 
quency stability with a.v.c. bias volt- 
age and terminal voltage fluctuations, 
tube noise produced, loss of gain at 
highest frequencies in operating range 
of receiver, etc. 

Consequently, the summary of im- 
portant operating characteristics of 
the popular general types of mixer 
and converter tubes presented in 
Table 2 should prove instructive and 
helpful. The conversion gain figures 
and the remarks concerning the com- 
parative oscillator stability of the 
various tubes listed are particularly 
important. - 

The conversion gain,a which depends 
on the variation of transconductance 
of the tube over each cycle of the ap- 
plied local -oscillator voltage, was cal- 
culated on the basis of the use of a 
tuned load impedance of 200,000 ohms 
-which is approximately that of the 
better types of i.f. input transformers 
now available. The equation is: 

4 E. W. Herold. "The Operation of Frequency 
Converters and Mixera for Superheterodyne Re- 
ception." Proceedings of the IRE February 1942. 

Values of Conversion Transconductance and 
A.C. Plate Resistance appearing here obtained 
from RCA Receiving Tube Characteristics Chart. 

a For an explanation of conversion transcon- 
ductance and conversion gain of a frequency 
converter see Alfred A. Ghirardi, Practical Radio 
Course, Part 46, RADIO NEWS, June 1946. 

December, 1946 

with Powerful 

ALNICO 5 
Magnets! 

The Right 
Speaker for 
Every Purpose 
Perfectly matched to your circuit 
and cabinet requirements, Permo- 
flux Speakers will faithfully trans- 
late the tone excellence of your 
design. They combine high sensi- 
tivity with wide frequency response 
and rugged mechanical construc- 
tion. Manufactured in a wide 
range of sizes and power handling 
requirements under methods assur- 
ing unusual quality control, Permo- 
flux PM and Electrodynamic 
Speakers provide the finest sound 
reproduction for every application. 

PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 39, ILL. 

CABLE ADDRESS: "PERMO" CHICAGO, ILL. 

West Coast Plant: 
236 So. Verdugo Rd., Glendale, Calif. 

Eastern Office: 
108 Central Ave., Westfield, N. .1. 

'PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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yo lt I9 " RL 

All standard types, 
Write for the new 
Amcon catalog. 

AMERICAN CONDENSER CO. 
4410 N. Ravenswood Ave., Chicago 40, Illinois 

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 re- 
sistors. 

Ask for the 
new Lectrohm 
Catalog and 
data book 
containing 

pertinent in- 
formation on 
these Resis- 

tors and 
much valu- 
able refer- 
ence infor- 

mation. 

(3) Every Lectrohm Resistor is an integral 
unit with all parts completely em- 
bedded in vitreous enamel. 

(4) You will find all types and ratings in 
the Lectrohm Line, also power line 
and R. F. Plate Chokes and acces- 
sories. 

(5) Delivery is prompt. 

5137 West 25th Street, Cicero 50, Illinois 

Division of 

National Lock Washer Co., Newark, N. J. 

Conversion Gain - 
rn +RL 

where g, is the conversion transcon- 
ductance in mhos, r, is the internal 
a.c. plate resistance of the tube, in 
megohms, and RL is the effective series 
dynamic resistance of the tuned plate 
load circuit at resonance, in megohms. 

In general, the following desirable 
characteristics are those most gen- 
erally striven for in good frequency 
converter design: 

1. High conversion gain with rea- 
sonable uniformity on all tuning 
bands. 

2. High oscillator output of uniform 
amplitude and good frequency sta- 
bility. 

3. Freedom from interaction be- 
tween signal and oscillator circuits. 

4. Low tube noise. 
Some of these desirable character- 

istics ( for example, - maximum con- 
version gain and minimum tube noise) 
are not obtainable together in any ex- 
isting type of frequency converter 
tube. Consequently, the receiver de- 
signer must evaluate the relative im- 
portance of each in the particular re- 
ceiver under consideration, and com- 
promise accordingly when selecting 
the type of mixer or converter tube to 
be used and when working out the de- 
sign of the oscillator and signal cir- 
cuits to be associated with it. 

Examination of the foregoing tab- 
ulation shows that the conversion gain 
realized in most popular types of con- 
verter tubes ranges approximately 
from 35 to 75. A low conversion gain 
in a frequency converter is not neces- 
sarily indicative of poor design, for 
in many receivers, a slight sacrifice 
of conversion gain (particularly dur- 
ing reception on short -wave bands) is 
deliberately made by reducing the os- 
cillator signal strength, thereby reduc- 
ing the variation in signal- grid -to- 
plate transconductance of the tube 
caused by each cycle of the oscillator 
voltage. This makes it possible to 
achieve a lower noise level and there- 
fore a better signal -to -noise ratio. The 
conversion gain can also be reduced 
by increasing the negative bias ap- 
plied to the signal grid. 

(To be continued) 

UnLs 

un¢x 
ALL TYPES' 
FOR MORE 
TOOL MILEAGE 

Ask Your Dealer 

UTICA DROP FORGE 
AND TOOL CORPORATION 

UTICA 4, NEW YORK 
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STAND -OFF INSULATOR 
FOR 300 OHM LINE 

Keeps both conductors rigid and parallel ... 
eliminates unbalance and loss of efficiency 
caused by proximity effects. Molded polysty- 
rene. Available at better dealers everywhere. 

THE WORKSHOP ASSOCIATES, INC. 
66 Needham St., Newton Highlands 61, Mass. 
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International Short -Wave 
(Continued from page 126) 

concert on Monday and Friday; cham- 
ber music, Tuesday; a play, Thursday; 
opera, Saturday; and operetta selec- 
tion or bright music, Sunday." 

The new Norwegian station using 
6.130 has been broadcasting special 
tests at 12 noon -1:30 p.m. and 3:45- 
5 p.m. asking for reports by cable- 
gram, and calls itself "Fredrikstad 
Shortwave Transmitter." Cables, how - 
ever, should be sent to "Studio Oslo." 
Other channels announced are 6.180, 
9.540, and a new transmitter on 11.735. 
(Skoog) 

HJCA, 4.857, Bogota, Colombia, is 
heard to sign -off at 10:37 p.m.; all 
Spanish. (Norris) 

Brussels, 17.845, is heard most days 
around 12:55 p.m. in a transmission 
to Leopoldville; no English noted. Ra- 
dio Brazzaville, 17.530, usually signs 
on at 11 a.m. (in French). Radio 
Espana Independiente on about 17.262, 
is heard 2:30 -2:52 and 3:30 -3:52 p.m., 
perhaps at other times; signs on and 
off with music. (Harris) 

OIXI, 6.118, Helsinki, Finland, is 
heard in Sweden, 10 a.m. -4 p.m.; no 
English reported. (Carl -Eric Peters - 
son) 

VUD7, 15.160, Delhi, good in Penn- 
sylvania, 9:15 -10 p.m. (Black) 

Card verie (black and white with 
call letters and details in French) re- 
ceived from HH2S, Port -au- Prince, 
Haiti; also got a colorful job in blue 
and brown from YV5RN, Venezuela; 
WLWK, Cincinnati, verifies with a 
mimeographed card. (Norris) 

LKY, 9.540, Oslo, Norway, is heard 
in Sweden, 5:45 -7:25 a.m.; the 6.200 

POSSIBLE NOISE 
SOURCES 

BALLAST 
tubes or plug -in voltage 

dropping resistors are used in many 
radios to regulate the current and lower 
the voltage for the regular tubes. 

Since this tube or resistor operates at 
a fairly high temperature, poor contact 
at the prongs may result in improper 
functioning and noise. 

The tube prongs may be cleaned with 
fine emery cloth as illustrated. Socket 
terminals should be checked for tight 
connections to the prongs. . . H.L. 

December, 1946 

I1PEIIEH ONE SOURCE 
FOR ALL TYPES 

COMMUNICATION 

INDUSTRIAL 

RECTIFICATION 

ELECTRO- MEDICAL 

SPECIAL PURPOSE 

8011 
AND 
ALL OTHER 

IMPORTANT 

TYPES 

More than two decades of cre- 

ative research, specialization, 

precision manufacture and 

helpful service have given 

AMPEREX a unique position 
among specifying engineers 
and purchasing agents in all 

fields. Distributors find this re- 

flected in profitable volume 

and fast turnover. 

WRITE FOR THIS 

8 -page minia- 
ture encyclope- 
dia of power 
tube informa- 
tion. Will save 

you hours of text 
and catalog ex- 

ploring. Gives es- 

sential character- 
istics of more 
than a hundred 
tubes classified 
by function. 
Tables keyed to 

output with handy 
bers. Truly useful 

RAPID 
TUBE DATA 
REFERENCE 
TABLES 

cross index of type 
and practical. Real 

saver. Write for your copy today -IT'S 

num- 
time- 
FREE. 

A111PEREK ELECTRONIC CORPORATION 
25 WASHINGTON STREET, BROOKLYN T, NEW YORK 

IN CANADA AND NEWFOUNDLAND: ROGERS MAJESTIC LIMITED 

11.t9 BRENTCLIFFE RD., LEASIDE, T' RONTO 12, ONTARIO, CANADA GmpC0.CK 
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ELECTRONICS 
NEW (Not Surplus) MATERIALS 
BEAUTIFUL LEATHERETTE CASES 

3 -Tube Phonograph - AC -DC Sets 
125170 Tube -501.6 Tube -35Z5 Tube 

Rim drive motor with tone and volume controls 
51/2" speaker. 

Assembled, complete $36.95 
Kit of complete parts for assembly - 

complete $31.95 

AMPLIFIERS 
5 -tube Guitar Amplifier with 12" speaker. Has 

2 guitar and 1 micro inputs. Volume and tone 

controls, pilot light, and fuse. 
Assembled, complete . . . . . $42.95 

3 -Tube Guitar Amplifier with 8" speaker - 
complete $29.95 

PARTS BARGAINS 
ALL NEW (NOT Surplus) 

8 ft. line cords with plugs -50 for $16.00 or 
100 for $30.00. 

Condensers: .0I- .02 -.05- 6000 -$9.00 per 100 
.01- .02..05. 4000 -$8.00 per 100 

Assorted as required. All values of condensers 
at comparable prices. 

Resistors: t/z watt resistors -$3.00 per 100 
1 watt resistors -$4.50 per 100 

Assorted as specified by you. 
Phonograph Motors: Rim Drive; each $3.10 
Crystal Pick -Ups, complete with hardware - 

each $1 95 
Tubes: 

5Y3GT SO 43 
SU4G $0 60 

$0 78 

$0 65 

$0 78 

$0 78 
6SF5 metal $0 60 
616GA or metal $1 18 

Hook -Up Wire, #22 solid push back, color 
coded, any amount, blue, brown, buff, red, 
orange, white; per 1000 feet $5 60 
120 M. A. Power Transformers - 700 VCT, 

6.3VC3.7A, 5VC3A $3 50 
Many other items -send us your needs. 

ALL PARTS NEW (Standard Brands from Recog- 
nized Manufacturers.) - COMPLETE WARRANTY. 
All Prices FOB Los Angeles. 25% with order - 

Balance C.O.D. 

D H D ELECTRONICS AND 
APPLIANCE CO. 

3025.R SOUTH FLOWER STREET 
LOS ANGELES 7, CALIFORNIA 

6U6GT 

6517 metal 
6SN7GT 
65C7 metal 
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frequency is scheduled, 11 a.m. -5 p.m. 
CSX, 6.370, Lisbon, Portugal, is 

heard in Sweden closing down at 6 
p.m. (Carl -Eric Petersson) 

Radio Dakar, 15.345, French West 
Africa, was heard recently signing on 
at 1:45 p.m. (Harris) 

Via airmail from Rex Gillett, DX 
editor of "Radio Call" (South Aus- 
tralia), come these tips: JCV, Tokyo, 
is in relay with JLR, 6.015, carrying 
AFRS programs in the mornings; fre- 
quency of JCV is 3.075; it is at poor 
level. Soerabaya has been reported as 
the location of Dutch -speaking sta- 
tion heard on 3.200; signals are good 
about 8:30 a.m. with musical program. 
A call sounding like XGOE has been 
heard on about 9.820 about 8 a.m.; 
typical Chinese programs are pre- 
sented; location is unknown at pres- 
ent. Schedules of Radio Tananarive, 
Madagascar, are officially given as 
weekdays at 11:30 p.m. -12:30 a.m., 
10.615, 9.693, and 6.138; 3:30 -5 a.m., 
same frequencies; 10 -11 a.m., 10.615, 
6.138, and 4.370; Sundays, 3:30 -5 a.m., 
10.615, 9.693, 6.138; and 9 -11 a.m., 
10.615, 6.138, 4.370. Address is Le Chef 
du Service General de l'Information, 
Tananarive, Madagascar. Letter from 
Radio Luxembourg states power is 
6000 watts, also that they are to add 
further English programs. Deputy 
P.T.T. Representative, De Katstraat, 
Bandoeng, Java, in verifying a report 
on PLY, 10.060, wrote Mr. Gillett that 
PLY is one of the prewar 3 -kw. com- 
mercial transmitters of the Nether- 
lands Indies P.T.T.. Administration; 
the station was testing and relaying 
programs from "The Official Dutch 
Radio Station in Bandoeng," being 
heard on about 2.970; it now seems to 
be on the air regularly, heard from 
around 6 to about 9:30 a.m., good sig- 
nals. Radio SEAC, Colombo, Ceylon, 
lists frequencies of 3.395, 6.075, 9.520, 
11.770, 15.120, 17.770, and 21.620; last 
two were heard recently testing from 
8:45 -9:30 p.m. and 9:30 -10:15 p.m., re- 
spectively. Tests on 9.520 some weeks 
ago resulted in poor signals in Aus- 
tralia, largely due to this channel be- 
ing used by VLW7, Perth. 

A letter from Mlle. Yelitza Theodor, 
Roumania, indicates that there is 
widespread interest in Europe in Eddie 
Startz' Happy Station Programs over 
PCJ, Hilversum, Holland, Wednesdays 
and Sundays. Incidentally, in addition 
to the excellent signals heard here in 
the East between 10 -11:30 p.m., PCJ 
comes through nicely now on 15.22, 
10:30 a.m. -12 noon, ,and over 11.730, 
4 -5:30 p.m., with 9.590 only fair in 
that period. (Eddie Startz is very 
grateful to WLWO, The CrosZey Cor- 
poration, Cincinnati, for the fine coop- 
eration in making it possible for PCJ 
to have a clear night channel to 
America.) 

The Jaffa, Palestine, station on 
6.135, 6.710, and 6.790 is heard signing 
off at 3 p.m. (Skoog) 

Swedish observers report a new 
station on about 6.210 around 12:30 -2 
p.m., announcing as "Radia Rumania 
Libera"; uses American popular re- 

Deluxe Radio 
Parts Assortment 

$500 
PER KIT 

Contents Include All This: 
THROAT MIKE 
MOTOR OR DYNAMOTOR 
TRANSFORMERS 
SWITCH BOX 
SWITCHES 
KNOBS 
RESISTORS 
CHOKES 
COIL FORMS 
TUBE SOCKETS 
PILOT LITE W;'BULB 
CONTACT POINTS 
INSULATORS 
FLEXIBLE SHAFTS 
TERMINAL BOARDS 
CONDENSERS 
RELAYS 
FUSE HOLDER 
AND MISCL. SMALL PARTS 

Shipping Weight 20 lbs. 
SEND ONLY $5.00 for each kif wanted. 

No C.O.D. ORDERS FILLED 
ALL SHIPMENTS BY RAILWAY 

EXPRESS 

CHARGES COLLECT 

GEORGE BROOKS & ASSOCIATES 
220 S. Halsted Street, Chicago 6, Illinois 

MINIATURE EXTRA - SENSITIVE 

HEADPHONES 
Signal Corps Type 
HS -30 and matching 
transformer plus estro 
ear plugs at I /IO 
Original cost. 

SI $249 NET 
POST PAID 

IMMEDIATE DELIVERY 

Wide Frequency Response 
High or low impedance 
Featherweight- Adjustable Headband 

Electronic Supply Corp. 
40-14 Greenpoint A,'nue, Long Island City 4, N. Y. 

TELEVISION COMPONENTS 
MAGNETIC DEFLECTION YOKES: - 

No. DY -IS. For deflection angles up to 
55° as required by such tubes as type 
(UPI, 7CP1, 1011P4, 10EP4, etc. 21/2" 
long $14.75 
No. DY -2L. For deflection angles up to 
40° as required by such tubes as type 
9AP4, 12ÁP4, 5TP4, etc. 31/2" long $15.75 

Blocking Oscillator Transformers: - 
No. OT -101H. For 15,750 cycle horizontal 
oscillators $1.75 
No. OT -102V. For 60 cycle vertical oscil- 
látors $1.75 

Probably available thru your local jobber. 
If not, order direct. 
Quantity inquiries invited for above type 
Deflection Yokes or for other types built to 
specifications. 

THE TELECTRON COMPANY 
1988 East 59th St. Cleveland 3, Ohio 

EX- SERVICE MEN can com- 
plete work here in shortest 
possible time. Courses also in 
Civil, Electrical, Mechanical, Chemical, Aeronautical 
Engineering, Business Administration, Accounting, Sec- 
retarial, Science. 63rd year. Enter Jan., Mar., June, 
Sept. School now filled to capacity. No applications 
can be accepted until further notice. 

TRI -STATE COLLEGE pNGO A'11Ñat AVrv%1 
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Wordings. Asks for reports to be sent 
to Bucharest, Roumania. 

Last minute tips from Paul Dilg, 
California, list Radio Makassar as 
jumping around a great deal lately, 
last on 9.260 (has varied to as high 
as 9.400), with their announced 5.060 
(actually 5.030) frequency being more 
constant. Most of the Chinese stations 
are erratic and drift in frequency from 
Jay to day. XGCA is now on 9.730 
with a weak signal in the 9 a.m. Eng- 
lish news; XGOL, 9.995, fair signal, 
also has English news at 9 a.m., signs 
3ff at 10 a.m.; XNCR, now on about 
7.520, Yenan, opens around 7 a.m. and 
'signs off at 8:30 a.m.; XGOE, location 
unknown, 9.820, has not been heard on 
West Coast lately; Hangchow, XOPD, 
9.553, seems to have made some 
changes, sign -off (or break) of first 
transmission is at 8 a.m., but comes 
back on at 8:30 a.m. and leaves the air 
(or breaks again) at 9 a.m. An un- 
identified Chinese on 6.050 (also re- 
ported by Other monitors) may be re- 
laying XORA, Shanghai, relays Chung- 
king English news at 9 a.m. Radio 
Saigon's evening transmission on 
11.778 is again audible on the West 
Coast, 6:15 -7:30 p.m., but there is a 
bad heterodyne. VUD, 6.100, Delhi, is 
now scheduled 8:30 -9:15 a.m., English 
news (at dictation speed) is heard at 
9 a.m. The British Somaliland station 
on 7.126 is again audible with a weak 
signal, heard until after 10 a.m. Siam's 
5.990 frequency signs off at 9:45 a.m. 

Latest official schedules received 
from the Canadian Broadcasting Cor- 
poration list its International Service : 
CKNC, 17.82, daily, 11. a.m. -3 p.m. and 
Sundays, 7 a.m. -3 p.m.; CKLX, 15.09, 
daily, 11 a.m. -12 noon and Sundays, 7 
a.m. -12 noon; CKCS, 15.32, daily, 12 
noon -6 p.m. and 6:20 -7:30 p.m. and 
Sundays, 6:20 -9 p.m.; CHOL, 11.72, 
daily, 3:15 -6 p.m.; CKRA, 11.76, daily, 
6:20 -7:30 p.m. and Sundays, 6:20-9 
p.m. These frequencies may be 
changed on short notice due to chang- 
ing broadcasting conditions; changes 
will be announced in regular trans- 
missions. Address of Radio -Canada is 
CBC, International Service, Montreal, 
Quebec, Canada. 

BBC frequencies directed to North 
America from '5 a.m. to 11 p.m. are 
GWH, 11.80, 5 -6 a.m.; GSP, 15.31, 6- 
8:15 a.m.; GVO, 18.08, 8 -11:15 a.m. and 
12 noon -4:15 p.m.; GSP, 15.31, 4:15- 
7:45 p.m.; GWH, 11.80, 4:15 -9:45 p.m.; 
GWO, 9.625, 4:15 -11 p.m.; GWN, 7.28, 
5 -6:45 p.m.; GRH, 9.825, 5 -11 p.m.; 
GVZ, 9.64, 7 -11 p.m.; GSL, 6.11, 7 -11 
p.m.; and GSU, 7.26, 7:45 -11 p.m. 

Ponta Delgada, 11.090, Azores, is 
heard 2 -3 p.m. (Ferguson) 

XMTA is the call of a new station 
on 12.217, heard in Australia opening 
with a strong signal at 6 a.m. daily, 
with an anthem; also heard at 5 p.m., 
but weak; location unknown. (Gillett) 
(I believe this is XLPA, Changsha, 
China.) 

Radio Centre, Moscow, on October 
10 effected this revised English trans- 
mission schedule : To North America, 
7:20 to 7:45 a.m., 11.63, 15.18, 15.36, 

December, 1946 

if TA B 
That's a Buy 

Raytheon 868A fila- 
ment transformer 
115V 80Cy PRI, 
2.5VCT 11A sec 
and Two New GE 
866A tubes..$5.90 
with Millen caps & 
224 sockets $7.00 
Raytheon Trans- 
former only $3.25 
Combination 872A's 
Rectifiers, Trans- 
former & Sockets 
new $12.00 

RCA 808 JAN -CRC New Ot'd. Fit 7.5V/ 
4amp, plate 1500V /200 Watts Rated 
140 watts Output each "UHF" (List 
$7.75) 

.7 75) "TAB" price $2.75 @. 
2 
GE&Wst 8O7JAN ($2.75) $1.35 
@, 

BB2for 
2.50 

2,21)0130a29 JAN Boxed Gt'd 4,50 
GE&Ray 955JAN (2.85) .85 @ , 

2 for 1.25 
RCA956 JAN (LP $5) & socket 1.25 
805/905 JAN Jr socket $8, 2 for 11.00 
GE845 new gt'd & socket $7.50 
@ , 2 fer 14.00 
GE 446A/2C40 Lighthouse 
tube ($11) 6.95 
NU 2V3G JAN H.V. 18500V 
($3.40) ... .... . .7$ 
RCA 6AC7 JAN boxed new, 4 for 3.00 

GE transformers 115V6Ocynrl High V lest 
Navy rasp. New C'Ray 4000V2ma shielded $3.95 
C'Ray M. 6.3V2A; 2.5V1.73A shielded 20000V 3.00 ins 
Autotran ?Amp 220V. -11OV. & Taps 19.95 
Blas Trans 89e 90, 80, 70V at 1 amp 2.95 
8.8V- 4V /1OA; 8.5V /6A; 5V /3A; 5V /3A 3.C5 
2000VCT /250ma; 5V /3A; cased, shielded 6.95 
750VCT /220ma $3.25; 800VCT270ma 3.95 
1330VCT /170m8 $4.95; 8.3V8A 1.05 
Auto Trans 115, 180, 170, 180/1.951-- 1.73Amp 2.95 
Two 6.3V/0.3A, 7V /14A, 5V /8A, 5V /3A, 
Cased E.S. 5.95 
10Hy 100ma200ohm .95; 10 Ry25Oma100obm 1.65 
Thord HI-FI PP8L8 output 3800pr1, Tapped Sec 3.00 
Kenyon 5V /60amp 7.95 
Collins Choke cased 6Hy/1.2amp/12500wkg 18.00 
'rnermador S.C. Rated 3800VCT /8KW /2.7ainps 
Primary 200, 210, 220, 230, 240/50.60cy I cased 45.00 
Collins Transformer Mfged CHT; PRI 115 /50.60cy 
Sec 110OVCT /212ma & 2.10)íy /100ohm /250ma 
Chokes 7.95 
Same combination Prl input 115V &230VT50 /00cy 8.95 
5V /3A, 5V/33A,88.3V/1A 18.3V/ 3Á,,1V Ins a, 
($28) 2.50 
Two for $4.50; Five for $10, 25 for 45.00 
Same with 2.10Hy /110ma cased Chokes 3.95 
Chokes Hmtclly sealed jO11y /110ma .98 e , 2 for 1.75 
Chokes Hmtclly sealed lOHy /4OOma /8Sohms 4.50 

WE 307A RF Pentode (LP $13) $5.95 
WE 939A RF Pentode (LP $24) 6.95 
WE 388As tube War 20 Watt 1700mc's new 7.95 
WE 703A tube WHF 20 Watt 1000mc's new 5.95 
WE 717A Door Knob tube new ($7.50) - 1.95 
957 or 958A Acorn tube JAN & socket 1.25 
2C26 JAN new WHF (LP $5) boxed 1.95 
RX215 Raytheon new FW 500V /1Samp (LP $24) 7.95 
GE 1641 /RK6O new FW H.V. Rect ($2.75) 1.95 
GE 866A & Johnson 224 socket 2 for 2.90 
872A JAN & socket, Two for 5.75 
1825 JAN new beam (S'807) .7803 2 for 1.50 
RCA -VR150 JAN new (LP $2.80) .75 @ 2 for 1.30 
RCA 30 JAN (LP $1.20) .65 @ 2 for 1.10 
RCA 1E7G JAN (LP $2.80) $1.50@, 2 for 2.50 
RCA 634 JAN WHY (LP $8.10) 2.49 
6G5 /6L15 Ray tubes (LP $1.55) 2 for 1.00 
3A4 Tungsol JAN new (LP $2) .65 
BAGS JAN new (LP $2.80), .75 @, 2 for 1.30 
CAES JAN new boxed ($4), $1.25 @ 2 for 2.00 
GE Vacuum Condsr 50mmfd /18000V 3.95 
5CP1 JAN & socket $7.50; 3BP1 JAN & socket 3.95 
SBP1 or 5BP4 New Gt'd JAN boxed 9.95 
eSN7 JAN new ($1.55), .80@, 2 for 1.45 
6J5 JAN few boxed ($1.10), .55 @ , 2 for .98 
6006 JAN new boxed ($1.25), .70 @, 2 for 1.25 

NEW McELROY S.C. AN/ 
GSC -TI Code pmetice net 
& Trunk portable, operates 
on 6. 12, 24, 115VDC 
Jr 115. 230VAC. For 
classroom, club, camp, 
military, police, aircraft, 
Ham code teaching send 
& receive. Both visual 
(blinker) and earphone, 
loud speaker. adj Reg 
tone. Self cont'd room for 
phones & keys applicable 
100 students. Complete 
with tubes 2/8G60. 
6X5GT /G. Easily adapted 
to amplifier public ad- 
dress. Power supply with 
two vibrator orth price 
alone TAB' special 
519.95 with S keys 1: 
Headsets $39.00 
S.C. r45 with 
rubber co 

rd PL-55 
ft. 

plug .75 
S.C. Headsets $2.950 Two for 5.00 
S.C. J45 Key less cord & plug 55e @ Ten for 4.50 

TRANSCEIVER TBY 
NAVY 28 to 80mc's 

PORTABLE 
TRANSCEIVER TRY NAVY 
28 to 8Omc's PORTABLE 
Complete all tubes & NEW 
Navy Vibrator pack & non 
spit Willard 40atnpRit/ 
4.2V. storage battery 
chargeable from 8V 8'Bat. 
Voice & CW, self con - 
tamed Mal spot calibrated pt . Continuous 28 to 
SOmc's. adaptable 112 
mc's. Complete inch adi. 
whip Ant, phones, mike, 
shoulder carrying case, 

958A, 959 2 No. 3E7í%. 
í'K1005 excellent for ma- 
rine, police, forestry. utll- 
itv. Broadcast & Amateur use. Complete with manuals. 
"TAB" SPECIAL $39.95 @, 2 for $72.00 
New TBY Vibrator pack & S'Battery 9.95 

WE 115V /GOcy Pri. G40VCT or 13ii0/1650V 710 

CT 300n1a, Gmt'clly cased $4.95 @ , 2 for.$7.00 
Condsr oil A'XV 1510 0.5mfd /1SOOWVDC 2 for 1.15 
Condsr oil CD TLA 2mfd /600WVDC 2 for .79 
Molded .01mfd /800WVDC 100 for $7.50; 1000 30.00 
Condsr WE oil 18mfd /400WVDC 2 for 2.35 
Condsr O.Smfd /800WVDC bathtub 5 for 1.00 
Condsr lomfd /600WVDC (2 /2.5mfd & Smfd) 2.50 2 for 
Condsr 20n1fd /800WVDC (1.2.4- 5 -8mfd) 2.50 
Condor GE 3mfd /330VAC /1000WVDC 2 for 2.50 
Condor 2mfd /2000WVDC W &CD 2 for 4.25 
Condsr 3mfd /2000WVDC 2 for 5.00 
Condsr lOmfd /66OVAC /2000WVDC GE ($22) 2.70 
Condor 15mfd /860VAC /2000WVDC GE ($29) 3.90 
Condor 2mfd /12500WVDC Wstghse ($210) 25.00 
Condor lmfd /25000WVDC Wstghse ($395) 75.00 
Condsr 6mfd /1500WVDC oil insltsrs 2 for 4.00 
Condor 25mmfd /10000VAC wkg new 3 for .75 
GE oil 0.1mfdI1500WVDC .65; 

0.1mfd / 3000W VDC 
GE 0.lmfd /750OWVDC $4.50; 2.85 0.25mfd /3000W VDC 
.01mfd /1500WVDC 11/Tubular oil, 10 for 1.50 
.02mfd /800WVDC M /Tubular oil, 10 for 1.10 
Condor mica .01mfd /250OV Test ($3.40) 2 for 1.00 
Condsr mica .001mfd or .002mfd /8000V ($32) 3.90 
Condsr mica .00Smfd /3000WVDC ($12) 2 for 1.49 
Condsr 4mfd 600WVDCr- CD -TLA 1.25 

WE 200 mlcroamps 31/2rr Rd bkl case $4.95 
Simpson one ma 31/2" Rd bkl case 3.00 
Wstghse AN Landing Ind Dual 200 microammeter 3.50 
Wstghse elapsed time Indicator 115V /60cy 4.50 
Weston -GE -104 ODB 500 /800ohm line 3.95 
Weston 476 Sq 3C H'Case 1SVAC Gt'd ($10). 4.25 
Weston 506 Rd 21 /z" B'Case 250ma ($8.50) 3.00 
GE -RF microammeter 100 microamps 31/20 
B Case 8.98 
Socket Amphenol S8TN Octal HF 25 for 1.50 
Davon attenuator "T" Pad 600/600 4.95 
Daven attenuator "POT" S0000obm 6DB /30Pos 5.90 
Daven attenuator L" S000ohm SODB /20POS 1.45 
Socket Hammarlund Acorn UHS 900; 4 for 1.00 
punched chassis 2 sizes "TAB" Bargain 2 for 1.00 
Buss 6 Little fuses 3AG /250ma, 48 for 1.00 
GR Varice 1000/2KW L.N. Gt'd 25.00 
WE 250Watt Trumpet & 9 Drivers 125.00 
WE Dynamic microphone D- 173340A 9.95 
Dieheptal socket & Adj ring .49 
Johnson No. 224 Ceramic UX socket 4 for 1.00 
National XC -5 Ceramic SP socket 4 for 1.00 
National mixed GOP grips fie" & Va" No. 8- 
No. 24; 50 for 1.00 
Heavy duty ext SJ cord set M&F plug 18 ft 1.00 
Resistor Kit 100BT1/2&1W SO to 2 meg 2.50 
Condsr Kit sty sllvermica 50 for 2.00 
Control Kit Type AB -J 50 to 1 meg Ten for 2.50 

ppaEcR 
NAVY Dap A1I -eff. 

Cont. duty 
DC Gt'd 

12V/8A 
24V /4A. output 50ÓV /SOma. lnpt same, output 275V/ 
110ma & 12V/3A. 
EITHER UNIT $1.95. Or both units (2) & filter $3.49 
Wet 91hs; 73,4" L x 27e" H x 41,4" W. Adaptable to 
8V operation. 

V 
O-3 
0-10 
0-30 
0-100 
0-300 

OHMS 
1000 

10000 
100 ñL 
1 Meg. 

10 Meg. 

ELECTRONIC VOLT -OHMMETER 11meg SENS NEW 
S.C. 1.107.F PRECISION UNIT "TAB" special $24.60 
additional V.T.V.M. Locke] tube 1LE3 /SP SIgC $1.15 

"TAB" Dept. N12, Room 200, 6 CHURCH ST., N. Y. 6, N. Y. U.S.A. 
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PRECISION 
ELECTRONIC REGULATED 

POWER SUPPLY 
Immediate Delivery 

Type A:- Variable trom 210 to 335 
V.D.C. at 400 M.A. 

Type B:- Variable from 535 to 915 
V.D.C. at 125 M.A. 

Built for the U. S. Army as part of power 
supply of RA -57 -A, but never used. 

Adapted to civilian use by mounting on 
1214" or 14" x 19" panel, black or grey 
crackle finish, & installing meters, brackets, 
chassis, pilot lights, switches, fuses, etc. 
Fits àny standard 19" rack or cabinet. Com- 
plete with tubes and ready to plug in. 
All units checked and inspected at 150% of 

rated load before shipment 
Specifications: 
Input: 115 V. 50 -60 
Regulation: Less than I /10 V. change in output 

voltage with change from 85 to 145 V.A.C. 
input voltage & from no load to full load (over 
wide latitude at center of variable range) 

Ripple: Less than 5 Millivolts at all loads and 
voltages. 

Tubes used in Type A: 2- 836; 6-6L6; 2 -6SF5; I- VR150 I- VRIO5. 
Tubes used in Type B: 2-836; 2-6L6; 2 -6SF5; I- VRI50; I- VR105. 

Construction Feafures: 
Weston 301 (or equal) ammeter & voltmeter 
Can vary voltage by turning small knob located 

on front of panel. 
Separate switches, pilot lights & fuses for fila- 

ment volts & plate volts. 
All tubes located on shockmount assemblies. 
Fuses mounted on panel & easily accessible. 
Rigid construction. Individual components were 

designed to withstand the most severe military 
conditions & are greatly under -rated. 

Some of the current users of these power 
supplies are: -electronic laboratories: air- craft, metallurgical & chemical research labs.: 
technical schools; commercial & amateur ra- 
dio stations, etc. 

NET PRICE: 
Type A -$175 F.O.B. Baltimore 
Type B -$168 F.O.B. Baltimore 

,ÇU,j,ct to change w Shout notice 
Approx. shi pplu7 n ool,t. 100 pounds 

NATIONAL RADIO SERVICE CO. 
Reisterstown Rd. & Cold Spring Lane Baltimore 15, Md. 

RADIO 

CABINETS 
RADIO 

FURNITURE 
JACK CANTOR 

171 -A Washington St. New York 6, N. Y. 

Specify SAUEREISEN 
ACIDPROOF CEMENTS -COMPOUNDS 

FOR 
Tanks, Sewers, Stacks, Floors 

Technical cements for all purposes. 
Send sketches or samples 

Sauereisen Cements Company Pittsburgh 15, Penna. 
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and 17.82, with 820 kcs. (medium - 
wave), 9.57, 11.89, and 15.44 added be- 
tween 7:45 -8:15 a.m.; 6:20 -9 p.m., 7.24, 
7.30, 9.48, and 6.02, with 7.36, 11.89, 
and 15.17 used from 6:20 -7:30 p.m. 
English newscasts are normally sched- 
uled for 7:30, 8 a.m., 6:30, 7:30, and 
8:30 p.m.; Moscow Newsreel is heard 
at 7:45 a.m., 7 and 8 p.m. To England, 
11 a.m., 15 min., 19 -, 25 -, 30 -, and 31- 
meter bands; 12 noon, I/2 hr., 19 -, 25 -, 
30 -, and 31 -meter bands; 1 p.m., 1/2 

hr., 30 -, 31 -, and 41 -meter bands; and 
5 p.m., I/ hr., 31 -, 40 -, 41 -, and 49- 
meter bands (this one is heard well in 
the U. S. on 9.760). 

ZQI, 4.700, Kingston, Jamaica, has 
strong signal on East Coast, 4:30- 
6:32 p.m.; headline English news is at 
6:30 p.m. (Ferguson) 

An English period is being heard 
from Italy over "Radio Italiana," 
Milan, between 1:20 -2:10 p.m.; an- 
nounces frequencies of 11.810 and 
9.630; identifies as "The New Republic 
of Italy, Rome." (Grivakis) 

A new AFRN station from Japan 
is being heard with a good signal in 
Australia on about 4.880, as early as 
4 a.m. to closing at 9 a.m., in relay 
with JLR, 6.015, and JZC, 3.075. JLP, 
9.605, is being heard best around 3:30 
a.m., again is announcing as AFRN. 
(Gillett) 

VUM -2, listed as on 7.255 but actu- 
ally higher (7.265), Madras, India, is 
being heard in Louisiana at 7:30 a.m. 
relaying the English news from Delhi. 
(Crandall) Is also heard, in California 
by Dilg who reports the schedule now 
as 5:30 a.m. -12 noon. 

JLW2, 9.505, Tokyo, is being heard 
best in the East around 4:45 a.m. dur- 
ing the English lesson period; is heard 
in Japanese some mornings as late as 
6:30 a.m. 

CR7BE, 9.715, Lourenco Marques, 
Mozambique, heard going off the air 
at 3:30 p.m. with the Portuguese Na- 
tional Anthem; English news is sched- 
uled for around 2:50 p.m. (Ferguson) 

According to the British Short -Wave 
League, a British listener reports a 
station in Ankara, Turkey, heard at 
12 noon on about 3.895 with an R -5 
signal through heavy CWQRM. 

Radio Kuala Lumpur, 6.175, Malaya, 
is scheduled 11:30 p.m. -1:30 a.m. and 
6:30 -11:30 a.m., according to Swedish 
sources; uses 110 -foot "delta matched 
dipole." 

Address of Radio Monte Carlo (op- 
erating on 6.130) is 18 Bd. Princesse 
Charlotte, Monte Carlo, Monaco. 

In a letter received by Rex G. Gil- 
lett, Australia, from an official of the 
Netherlands Indies Government In- 
formation Service, Capel Court, 375 
Collins Street, Melbourne, C. 1, Vic- 
toria, Australia, it was stated that 
"Radio Makassar, Celebes, broadcasts 
in English each Monday, Wednesday, 
and Friday at 8:30 a.m. on 9.3575. The 
broadcasts are intended to give a pic- 
ture of life in the Celebes by means of 
news bulletins, commentaries, and 
music." 

An airmail letter from Eddie Startz 
of PCJ, Hilversum, Holland, indicates 

DEALERS! SERVICEMEN! 
Just in time for Xmas. 

Singer RECORD PLAYER 
Constant -speed rim - 

drive AC motor. Dy- 
namic Speaker. 50L6 
Output. Attractive 
Finish. Aluminum 
shielded case. Plays 
10" and 12" records. 

Your Price -with Tubes 43- $119_5 

Singer TOASTER 
Handsome, sturdy, chrome -plated steel. 

"Flip -Flop" type . 
500 watt element. 

YOUR PRICE 9458 
O.P.A. Ceiling $6.10 

IMMEDIATE DELIVERY 
Money -back 
Guarantee 

N. J. INDUSTRIAL CO. 
11 HILL ST. Dept. S NEWARK 2, N. .1. 

Money Order or Certified Check 

9: less tubes 

METER BUYS 
Ranges: 

0 -15 Ma. D.C. 
0 -I00 Ma. D.C. 
0 -300 Ma. D.C. 
0 -5 Amp. R.F. 

0 -9 Amp. R.F. 

YOUR CHOICE $3.95 each 
A really swell buy in Westinghouse 21/2" flange 
type meters, brand new, black face, white letters. 
Reg. net from 07.00- 014.00. Ask for surplus list 
#32N -1, 

ALFRED C. DENSON, 
38 Park Place, 

ROCKVILLE. CONNECTICUT. 

ELECTRONIC VOLT- OHMMETER 
$118 5 O/5 

110 VOLTS AC 20 RANGES 
/10í50, 100/500/1000/5000 volts 

DC and AC. 0-1.000.000,000 ohms in six overlapping ranges. Sensitivity: 
POSTPAID over MILLION OHMS per VOLT on 5 volt range. 

- Complete kit includes all component parts, tubes, Punched and drilled chassis and beautifully enameled panel. Easily assembled and wired. 
Special alideback circuit developed during war by scientist at the California Institute of Technology gives amazing sensitivity and flexibility while c - pletely eliminating necessity of batteries and expen- sive meter. Each instrument is individually cali- brated. Dial scale over nine inches long! 
In addition to performing the usual volt -ohm func- tions, this instrument easily measures these voltages: SUPERHET OSCILLATOR. AVC, AFC. TRUE GRID BIAS AT THE GRID. BIAS CELLS without affecting the circuit. Measures the exact leakage resistance of INSULATION TUBES. CONDENSERS. It can be used with a signal generator for SIGNAL TRACING. 

STERLING ELECTRONIC COMPANY 
Dept. 3 tee N. Sierra Bonita Ave., Pasadena 4, California 

LEs Correspondence Courses In 
" RADIO and ELECTRICAL ENGINEERING 

ELECTRICAL ENGINEERING G t wide electrical field. Prepare yourself at Low Cost. for errors Whir*, Modern count,. So simplified anyone can uoderetand quickly; 
RADIO ENGINEERING Frtre fine ara, ;n radie pabl +, 

you to be uper- nrrvice man, al vacuum -tube techaioisa. Servicemen needed badly. Diploma on completion, 
WRITESena m,terd or letter for Free 
Copia.. of school telora full detail.. Il boot defemd pay - 

ieat clos, etc, SEND NOWT 
LINCOLN ENGINEERING SCHOOL, BOX 931 -R95, Lincoln 2, Nebr. 

LOW $2 Either 
AS S Course 

PEN -OSCIL -LITE 
Extremely convenient test oscillator for all ra- dio servicing; alignment Small as a pen Self powered Range from 700 cycles audio to over BOO megacycles u.h.f. Output from zero to 125 v. Used by Signal Corps Write for information, 

GENERAL TEST EQUIPMENT CO. 
38 Argyle Buffalo 9, N. Y. 

RADIO NEWS 
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that "work at the station continues 
with good results. The program is 
getting more popular every month, 
and a steady stream of letters reaches 
me each week. Mail from America, 
however, is considerably less than I 
had expected, now that our 9.590 nite- 
wave is in the clear." Let's send Ed- 
die more reports! His Happy Station 
Programs are heard Wednesdays and 
Sundays between 10 -11:30 p.m. on 
9.590, and can also be heard (in the 
East) with good level on same days 
between 10:30 a.m. -12 noon on 15.122. 
Address is Postbus 150. 

The AFRS station at Quarry 
Heights, Panama Canal Zone, operat- 
ing on 2.390, was recently logged at 
8 a.m. with a program of dedicated 
recordings; gave call of WVL. (Cran- 
dall) 

Rex G. Gillett, Australia, reports he 
"heard a strange broadcast for two 
nights only, the last days of August, 
on about 15.830, with a call of WVTD, 
British Commonwealth Occupation 
Forces' Station in Japan. The station 
was being officially opened by the 
Commanding Officer, Lt. -Gen. R. H. 
Robertson; the deeply modulated sig- 

nals, the unusual frequency, and the 
fact that it was heard only twice sug- 
gest a technical fault causing the 
station to break through from the 
BCB on which I believe it normally 
operates." 

"Ravag, Radio Wien," listed on 
6.190, actually on about 6.195, Vienna, 
Austria, was heard recently at 12:20 
a.m.; had setting -up exercises (in 
German) at 12:24 a.m., and the news 
in German at 1:45 a.m. (Kernan) 

Finland signs on in evening with 
5 -bell tones repeated each minute to 
7:15 when a woman announcer says, 
"This program is coming from Hel- 
sinki of the Finnish Broadcasting 
Company "; announces frequencies of 
15.190 and 9.050, and schedule as daily, 
7:15 -7:30 p.m., consisting of news in 
English. (Grivakis) 

BFN, 7.290, Hamburg, is scheduled 
11:30 p.m. -5 p.m.; has English news 
(BBC) at 1 a.m., local news at 1:10 
a.m.; verified an airmail report within 
15 days, with letter verie. (Moss) 

VUD -5, 15.190, Delhi, has good signal 
in 9:30 p.m. English news. (Seckler) 
Same is true here in West Virginia. 

Phototype postcard verie has been 

received from HOX, bearing miscel- 
laneous "shots" around the transmit- 
ter; letter verie was received from the 
British Army of the Rhine (BFN) 
with a complete description of their 
history, set up in mimeographed form. 
(Norris) 

Canton, 11.650, now carries Chung- 
king English news at 9 a.m. A Chinese 
station being heard on, about 6.05 to 
6.10 is believed to be XRRA, Peiping 
(listed on 6.091); carries Chungking 
English news at 9 a.m. also, and signs 
off around 9:30 a.m. (Dilg) 

COKG, 8.955, Santiago de Cuba, ver- 
ifies with a letter in English and a 
"color photo." Letter states they re- 
lay CMKW which operates on 1000 
kcs. with 5000 watts. The transmitter 
was built from G.E. parts by their 
chief engineer, Augustin Medero, and 
the transmitting tower is 220 feet 
high. COKG itself operates with only 
500 watts. Its transmitter has a pair 
of 806's, plate -modulated with two 
849Á's. The antenna is delta type, 50 
feet high; both stations are located 
on Quintero Hill, "ten minutes from 
Santiago." Opens at 6:30 a.m., off at 
12 midnight; station is owned by 

RHS TELEVISION- SCOPE -POWER EQUIP'T. 
OSCILLOSCOPE KIT 

5CP1 Cathode Ray Tube. Each $ 6.95 
Socket for 5CP1. Each 1.98 
Anode Button for 5CP1. Each .35 
Shield for 5CP1. Each 1.49 
2X2A Rectifier Tube. Each 1.25 
Plate Cap for 2X2A Ceramic. Each .20 
Socket for 2X2A Ceramic. Each .25 
Xformer, 1600v, 6.3v, 2.5v, 110v., 60 cycle. 

Each 7.50 
Condenser, oil. .5-2000v. Each 2.10 

,Order separately or COMPLETE KIT. Special 16.95 

TUBES: NEW JAN 
APPROVED 

6C4 5 .75 9002 ... 618 
866 
813 1.9s 
1629 ... .79 1280707 
6AL5 ... .75 811 
6AG7 ... 
6A87 1.25 1É70 .,. 
125K7GT" . 1.30 957 
6AK5 ... . 1.60 958 
6AC7 ... .95 959 
2578 ... 
561.4 . 18.95 126A7 

50L6ß7 .. 1.30 

"50.89 

. 1.30 
3.25 

. 1.25 
.99 

1.10 
1.15 
1.55 

HEAVY DUTY CHOKE 
3513y. at 270Ma. 105 -Ohm D.C. Res. 6000v 
Ins. Can deliver 400itIa. $9.95 Special 

OIL CONDENSERS: G.E., AEROVOX, C.D., Etc. 
4mfd 2000v $3.95 

lOmfd 2000v 4.35 
12mfd 2000v 4.95 
15tnfd 2000v 5.95 

.05mfd 3000v 2.95 

.25mfd 3000v 3.25 
1mfd 3000v 3.50 
2mfd 3000v 3.75 

.05mtd 4000v 4.35 
25mfd 4000v 4.60 

1.0mfd 4000v 6.85 
2.0mfd 4000v 7.60 
.1mfd 7000v 3.95 

2mfd 600v S .60 
4mfd 600v .75 
8mfd 600v 1.10 
lmfd 1000v 
2mfd 1000v 1..90 05 
4mfd 1000v 1.10 
8mfd 1000v 2.00 

lOmfd 1000v 2.40 
lOmfd 1000v 2.88 
6mfd 1500v 2.56 

24mfd 1500v 6.95 
lmfd 2000v .95 
3mfd 2000v 2.95 

WESTON MODULATION METER 
Mod. No. 301 -3' A.C. rectifier type 1008 ohms 

$3.95 per volt. 
Exceptional buy at 

FEDERAL'S NEW MIDGET SELENIUM 
RECTIFIER 

Replaces Rectifier -Type Tubes. $ 1.60 Special Y 

All material is new and guar- 

anteed unless otherwise stated. 

AMERTRAN HEAVY DUTY 
PLATE TRANSFORMER 

For your dream rig. l'ri. 105 - 
115v, 60 cycle. Sec. 3100 -0 -3100, 
full voltage across sec. 6200v at 
700Ma. Rated 2KVA. $39.95 
Our Price 

SWINGING CHOKE 
9i 36 by at 750/75 Q 

9 5 
C 

MA $ 

MODULATION STAGE KIT 
Driver Xformer 
Pri. -Z -600 ohms 
Sec. -Z- 100000 ohms 
Mod. Xformer 
Pri -Z -15000 ohms 
Sec. -Z -4250 ohms 
Ratio -1:13 1 KV Test at 235 ma. 
Test Skv. Will drive pair 813's 

SPECIAL FOR PAIR..... $6.95 

XFORMERS. SCOPE & TELEVISION, 
115v.-60cyc. 

6500v at 4 ma $9.95 
6000v at 2 ma 7.95 
3950v at 4 ma., tap at 1250v-1 ma. 7.50 
3710v-10 ma. ; 2.5v at 3A; 2.5v at 3A.. 9.95 
2500v-10 ma. 6.50 
4000v-2 ma. 6.50 
2050v-2 ma. ; 2.5v at 3A 8.95 
1710v-7ma. ; 2.5v at 3A; 6.3 at SA 7.95 
1600v-2 ma. ; 6.3v at 1.75A 6.50 
1600v-2 ma. ; 2.5v at 3A. ; 6.3v at 3A 7.50 
1230v-tap at 630v at 150 ma. ; 500v at 2 ma. ; 

100v at 2 ma. ; 6.6 at 8A; 6.3 at 6A; 5v at 3A; 
2.5 at 1.75A 9.95 

XFORMERS- FILAMENT 115v. -60c. 
HI VOLTAGE INSULATION 

2.5v at 1.75a; 6.3 at la S 3.95 
2.5v at 10 amps 3.25 
2.5v at 2a, 6.3v at la 3.95 
6.3v at 21.5a, 2v at 2a, 4v at la 6.95 
5.v at 115a 14.95 
5.v at 190a 17.50 

FILTER CHOKES 
Hi- Voltage Insulation 

1 henry -200 ma -3000v Ins $2.25 
4 henry -250 ma -3000v Ins 3.95 

10 henry -250 ma -3000v Ins 3.25 
12 henry -150 ma -2000v Ins 2.95 
12 henry -300 ma -6000v Ins 3.95 
15 henry- 30 ma -1500v Ins 1.95 
20 henry- 30 ma -2500v Ins 2.25 
75 henry- 8 ma -1000v Ins 1.95 

POWER SUPPLY FOR MARK 1 -11 -111 

OR OTHER EQUIPMENT 
12 Amps -12v D.C. from 110v A.C. Unnecessary 
to tear set apart. Leave set portable. eon .b0 COMPLETE READY TO PLUG IN.. L UI 

No mail orders for less than $2.50. 

20% deposit required with all orders. 

RADIO HAM SHACK Inc., 63 Dey St., New York 7, N. Y. 
EXPORT DIVISION: WESTERN INTERNATIONAL, 168 WASHINGTON ST., NEW YORK 6, N. Y. 

December, 1916 
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ea&D 

4"11D°' MORE 

Add a WEBSTER "55.. 
and play records through your 
radio. 

EASY TO CONNECT 
Webster "55" is a table model 
automatic record changer and 
it comes equipped with neces- 
sary cords. Just plug it in to 
your radio and you still have 
your radio plus a phonograph. 

SOLD IN BETTER 

:i,( RADIO STORES 

WEBSTER "55" is com- 
pletely new. It is easy to 

connect, easy to play and 
will stand up under con- 
stant use for many years. 

The choice of music lovers 

WEBSTER CHICAGO 
5 6 1 0 B L O O M I N G D A L E A V E 

CHICAGO 39, ILLINOIS 
32 years of Conhnuous SuccessfulMonuloctunng 

a GOLD MINE of 

SURPLUS PARTS 
for RADIO REPAIRMEN 

AMATEURS AND EXPERIMENTERS 

12Ibs. of RADIO PARTS only $2.00 

Relays - Condensers - Resistors 
Transformers - Coils - Hardware 

Wire, etc., etc. 
Offered subject to prior sale. First 
come, first served. Write for Radio 
Parts Catalog. (Dept. A) 

ELECTRONIC PARTS, Inc. 
622 W. Randolph St. Chicago 6, III. 
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Richardo Miranda and Raul Soulary. 
Wants reports, at Apartado 82. (Moss) 

AFN, 6.080 (or higher), Frankfurt, 
Germany, is being heard 11 p.m. -12 
midnight with recordings; has bad 
hetrodyne. (de Brier) 

HER7, 17.784, Bern, has been heard 
testing between 10 a.m. -12 noon, with 
call and frequency given in German, 
French, English. Used chime identi- 
fication. Good quality with moderate 
fade. (Duggan) 

Java's 10.060 is not on Sundays nor 
Mondays; now signs off around 11:10 
or 11:15 a.m.; gives two wavelengths 
at sign -off, 99.45 meters and 37. ? ? 
meters; reception grows poorer. (Dilg) 

HP5B, 6.030, Panama City, has news 
and comments in English, read by a 
woman, at 7:30 -8 p.m.; relays "Eng- 
lish by Radio" at 8 p.m. and news in 
Spanish at 9 p.m. (both from BBC). 
(Beck) 

Singapore, 11.850, is heard in Den- 
mark at 6 a.m. with poor strength. 
(Skerra) 

Pat Casey, New York City, has just 
received a typewritten verse from 
Radio Eireann, Dublin, Eire; gave 
schedule of the 1.5 kw. transmitter as 
daily, 12:40 -1 p.m. on 17.840; and 4:10- 
4:30 p.m. on 9:595. 

TAP, 9.465, Ankara, Turkey, is 
scheduled 11 a.m. -4 p.m. (Gimby) 
(Turkey should have reverted to 
standard time by now, making broad- 
casts one hour later than this.) 

ZNR, 12.115, Aden, Arabia, has 
finally verified; stated that broadcast- 
ing has been suspended. (Legge) 

Schedule of ZBW3, 9:570, Hongkong, 
China, is reported 4:30 -8 a.m. and 
10 :30 p.m. -12 midnight. (URDXC) 
Power of the short -wave transmitter 
is to be increased to 35 kw. from 
present 2500 watts. 

"Suedwestfunk," 6.321, Baden - 
Baden, Germany, is being heard in 
Sweden, 11:45 p.m. -1 a.m., 5:30 -7 
a.m., and 11 :45 a.m.-3 :45 p.m. (Moh- 
lin) 

HOLA, 9:505, Colon, Panama, was 
first heard in September testing at 
8:50 p.m. and announcing that they 
were in parallel with HOL on 1390 
kcs.; asked for reports to P.O. Box 
44, Colon; call themselves "Radio 
Atlantico." Good signal but bad QR.M 

¡RADI O-ELtCTI t) N ICI 

I REPAIIt I 

REMARKABLE VALUE 
Famous 
Quality 
PORTABLE 

RADIO -PHONO 
COMBINATION 

KIT 
5 -tube super- 
heterodyne 
radio 
3 e ampli- 
fier 
Large 

-tub 

P.M. 
Speaker 
High gain 
crystal pick -up 

Model RP -S5P (illustrated) 
Ready for assembly, $31.95 

ALSO AVAILABLE 
Bit Model S -5P -5-tube superhet 

radio, less tubes $10.95 
Kit Model RP -3, Portable Phono, 

with tubes $19.95 
Kit Model RP -S5. Combination Ra- 

dio & Phono. with tubes $34.95 
Kit Model RC -3, Portable Record 

Changer, with tubes $39.95 
Kit Model PB -4, Portable Battery 

Radio Kit, with tubes S15.95 All Kits Supplied Less Wire and Solder 
R rite for Descriptive Catalog K 

RADIO KITS COMPANY 
120 Cedar Street, New York 6, N. Y. 

ALMO 
WHOLESALE DISTRIBUTOR 

Radio & Electronics Parts 

SENSATIONAL KIT VALUES 
RESISTOR KIT -100 Assi " 1 

2 and 10 Watt Resistors 

VOLUME CONTROL KIT -20 Pop - ular Sizes 

$1.95 

$1.95 

I(NOB KIT-50 Asst. Knobs $2.75 

CONDENSER KIT -25 Ass't. 
Bi -}'ass and Electrolytics $2.50 

Mail 
Orden 
Filled 
Promptly Covers Globe 

LOmbard 
3 -0513 

509 Arch Street, PHILADELPHIA 6, PA. 

1,4 
!. 
:o 

TINY POCKET SIZE 

NEW RADIO! 
Slips in your pocket puplerse - Wt- only 3 s.l 

or 
Comte READY TO PLAY as shown with self -contained phone for personal use. Beautiful black plastic case. Has patented fixed Crystal -Slide Tuning Dial! NO TUBES, BAT- 

TERIES, OR ELECTRIC PLUG. 
IN REQUIRED. USUALLY RE- 
CEIVES LOCAL BROADCASTS. 
without outside aerial wires. 

GUARANTEED TO WORK 
when connected and used according to Instructions. Can be used in homes, 
offices. hotels, cabins, in bed after hours, 
etc. 

SEND ONLY $1.00 Leash, money order, check) r n d 
pan C3.99 

for postpaid 
plus dli ery. fees on arrival or send 

CHILDREN 
for poste delivery. 

IDEAL GIFT FOR CHILDREN OR ADULTS ALIKE! 
Get your O RADIO NOW for real enjoyment. 
(Al! Foreign Orders 55.00 U.S. Cash.) 
PA -KETTE ELECTRIC CO., Dept. RN -12, Kearney, Nebr. 

ELECTRONICS 
Electronic Technician Training Course. Qual- 
ity for Radio Communication (Commercial 
Government License); Radio Repair Service; 
or be an Industrial Electronic Technician. 
Register now for new classes starting every 
four weeks. Approved under G. I. Bill of 
Rights. Residence day and evening school. 
Write to 

ELECTRONICS INSTITUTE. INC. 
21 HENRY, DETROIT, MICH. 
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from XEWW and GSB. (Ferguson) 
The Oslo, Norway, transmitter on 

6.200 is heard in Massachusetts at 
1:15 a.m. with news in Norwegian; is 
their National Program relay. (Ker- 
nan) 

Radio Bucharesti, 9.252, Roumania, 
is heard in England between 10 a.m: 
3:50 p.m.; English news at 3:45 p.m.; 
weak early part of transmission. Lju- 
bljana, 6.537, Yugoslavia, is heard to 
sign -off at 4 p.m.; no English reported; 
uses cuckoo identification. (Harrison) 

CSX, 6.374, Lisbon, Portugal, is 
scheduled 12:30 -6 p.m. with 500 watts; 

CSW6, 11.030, is scheduled 12:30 -3 

p.m. and 4 -6 p.m. with 10 kw.; CSW7, 
9.730, is scheduled 7 -8 p.m. with 10 

kw. ( Ekholm) (The last two are of- 
ficially listed as using 50,000 watts 
each.) 

HER3, 6.166, Bern, is heard 12:20 -7 

a.m., 12 noon-5 :15 p.m. to Europe, 
North Africa, and the Near East; 
English news at 4:20 p.m. (Ekholm) 

A flash from K. G. Frick, Sweden, 
indicates that the Vorarlberg, Austria, 
station on 6.203 (or a little higher) is 
being heard in Sweden, 12 midnight - 
1:45 a ;m., 4:20 -7 a.m., and 12 noon - 
5 p.m., announcing as "Osterreichische 
Sender -Gruppe West." Is in French 
Zone of Occupation and sometimes re- 
lays Radio Paris. 

Wilbur Croston, Ohio, reports 
CNR3, 9.082, Rabat, Morocco, heard 
12 midnight -3 a.m.; JCKW, 7.220, 
Jerusalem, Palestine, 1 -3 p.m. (quite 
weak signal) ; SVM, 9.935, Athens, 

YOUR RADIO 

6 'th s ecial re- 1943 and has traveled 5000 miles since Greece, 1 -5 or p.m. wr p 
lays; a station believed to be HNF, 
Iraq, was logged recently on about 

9.80 at 8 a.m.; VPD2, 6.13, Suva, Fiji 
Islands, was heard 3 -4 p.m.; EQB, 
6.155, Iran, heard twice lately, 9 -10 
a.m. (this may be the station reported 
for that time by Dilg, California). 

Frequencies assigned to Dakar, with 
calls, are FHE2, 15.345; FHE3, 11.712; 
FHE4, 9 :562; FHE6, 7.298; FHE7, 
7.210; FHE8, 6.062; and FHE9, ,4.893. 
Additional ones for Bern are HED5, 
9.545; HED6, 9.655; HED7, 15.120; and 
HED8, 17.770. These are from Bern 
Lists. (Legge) 

"The Voice of Free Indonesia" on 12 

mcs. is coming ' through nicely in 
Louisiana from usual sign -on at 4 
a.m. to sign -off at 6:15 a.m. (irreg.); 
this station is operated by the In- 

donesian Broadcasting Centre; Eng- 
lish news is heard at 5:30 a.m. most 
mornings. (Miller) 

Stations heard on 6.138 and 6.060, 
opening Sundays at 9 a.m., weekdays 
at 9 :20 a.m., may be Radio Tanan- 
arive, Madagascar. (Dilg) 

Radio Luxembourg, 6.092, is putting 
in a weak signal on West Coast, al- 
though is heard much stronger in 
Arizona; best on Sundays between 3 -6 

p.m. (in English). (Gould) 
DPGH, 14.780, Nuremberg, Germany, 

is the 1 kw. mobile transmitter in a 
van that was used at Naples and Rome 
by the U. S. Fifth Army and in France 
and Germany by the Seventh Army; 
it was constructed in this country in 

then. 
EPB, 15.100, Teheran, Iran, heard 

6 -7:15 a.m. with fair strength; Eng- 
lish news is generally at 6 a.m. 
(Legge) 

Radio Nouméa, 6.208, New Cale- 
donia, is heard on West Coast around 
4 a.m. (in French); should be coming 
through in the East also. (Gould) 

English sessions of Radio Rangoon, 
Burma, are now scheduled at 1:15 -2 
a.m. on 6.035; at 8:40 -10:15 a.m. on 
9.543; and at 8:15 -8:45 p.m. on 11.840; 
news on 9.543 is now heard at 8:45 
a.m. The schedule of the Burmese 
transmissions, as last reported, was 
12:30 -1:15 a.m., 2 -2:30 a.m., 6:15 -8:30 
a.m., and 9 -9:45 p.m., all on 6.035. 

Prewar KZRM, Manila, has returned 
to the air on its old frequency of 9.570, 
but reception is poor due to severe in- 
terference from Hongkong and San 
Francisco on the same frequency. 
(Cushen) 

ZFY, 6.000, Georgetown, British 
Guiana, now relays the 6:30 -6:45 p.m. 
English news from Canada beamed to 
the Caribbean and West Indies by the 
CBC's International Service. A letter 
just in front Gerard V. de Freitas, of 
ZFY's staff gives schedules as Monday 
through Saturday, 5:45 -7:45 a.m., 
9:45 -11:45 p.m., and 2:45 -7:45 p.m.; 
Sundays, 5:45 -11:45 a.m. and 2:45- 
7:45 p.m. The British Guiana United 
Broadcasting Co., Ltd., operators of 
the station, are now putting out a 
monthly "ZFY Radio Guide," and a 

I 

IN VP ON 

^I CAN'T KEEP A GRILL 

EVERY CEREAL 

HE COMES 

CRASHING 
THROUGH 

PROGRAM, SAMPLES!" 

December, 19-16 

TO DISPLAY IN YOUR WINDOW! 
A crowd -pulling cartoon, size I7 "xI7 ", drawn especially 

for OLSON RADIO WAREHOUSE to give you. It's yours for 

the asking, absolutely FREE and postpaid. Display it 

in your window or Service Dept. for laughs - and sales! 

Why do we make this offer? Because we want you to become 

acquainted with Olson Bargains. We will send you a Free 

Catalog with the poster; this Catalog lists nationally 

famous Radio Parts at prices that will save you plenty! 

Paste this coupon on a postcard 
and MAIL TODAY 

OLSON RADIO WAREHOUSE 
73 E. MILL ST., DEPT. 55, AKRON, OHIO 

Ye4 b(h! Send me the Comic Poster fre. 
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National Radio Distributors 

MORE SMASH BUYS at 
National Radio Distributors 

IMMEDIATE DELIVERY 
In plenty of time for 

Christmas Trade 
DUO -SONIC, Console Tone 
PORTABLE RECORD CHANGERS 

Model Da -31 

Modern Design of Chrome 
and Shimmering Plastics 
Luxurious Two -Tone Light- 
weight Carrying Case 
No adjustments necessary 
to switch from 10" to 12" records or Vice Versa 
3 Tube amplifier with Volume and Tone Controls for fine Tonal Shadings 
Improved cushioned spindle prevents record chipping and breakage 

O.P.A. List (1nel. Fed. Tax) $58.20 NET 1.5 $40.89 6 or more $40.08 
THE WORLD'S SMALLEST RECORD PLAYER 

Actual Size 121/2" x 10" x 51/2" 
Featherweight Crystal Pick -up 
Absolutely New and Different 
Features New rra Miracle Rectifier 
New Alnico 5" P.M. Speaker 
Plays 10" and 12" Records 
Output 11/2 Watt -Beam Power 
Leatherette covered pastel shades of Green, Blue and Red. List $29.65 Mel. Fed. Tax (subject to O.P.A. approval) 

Dealer's Net $19.95 (Packed 3 to master carton) 
COMBINATION PORTABLE RADIO 

& RECORD PLAYERS 
Model N.R. 14 

Beautiful Leatherette Covered Carrying Case 
Built -in Powerful 5 Tube Superhetrodyne Radio 
Neat, Compact, Light- weight, Fool -proof 

lat (1nel. Fed. Tax) $50.90 
NET 1 -5 $37.50 8 or Mare $30.85 

RECORD PLAYERS 
Easily attached 

to any radio. 
Model R.P. 340 

Self- Starting Heavy duty 
Phone -Motor with 9" 
Turn -Table 
Light- weight Crystal 
Pick -up Arm 
High Polish Walnut' 
Veneer Cabinet 

NET 1.5 $10.95 
6 or more $10.50 

FLUORESCENT 
DESK LAMPS 

(15 Watt A.C. only) 
Model F134 

Brown Baked Crackle Finish 
U.L. Approved Sr. Guaranteed 
Toggle Switch On -Off 
Packed in Individual Car- 
tons, 6 to Master Carton 

O.P.A. List (lee). Fed. Tax) 
$8.98 (less bulb) 

NET 14 $5.95 8 or more $5.50 

PHONO MOTORS -Model M418 
Heavy Duty, Self -Starting, Rim Drive 
Unconditionally Factory Guaranteed 

NET PRICE $4.25 each Master Carton of 20 $3.95 each 
Terms: At least 10% with order. Balance C.O.D. For 
prompt delivery. Place Your Order NOW! and avoid 
disappointment. 

Write NOW for New Free Catalog 

1029A E.163 St., New York 59, N.Y. 

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 

r 
Recorders 

Conf erenee ECONOMICAL 
UNINTERRUPTED PERMANENT 

Longtime (up to I2 hours) Conference INSTANTANEOUS 
S TelephoneRecordings onSafefy Film PLAY -BACK Models for Dictation "TALKIES" 

MILES REPRODUCER CO ..wc. 812 BROADWAY,N.Y.3 RN -12 
1.i2 

Listeners' League has just been set up 
Each applicant for membership in the 
League will be asked to serve as a 
monitor of ZFY's programs over a 
certain period each week, during which 
time a complete criticism of the pro- 
gram heard, and other details of re- 
ception will be kept on forms supplied 
for that purpose. A small number of 
monitors will be chosen to form a com- 
mittee on which the station will have 
a representative so that the cumula- 
tive reports over a period may be 
studied and suggestions for improve- 
ments sent to the station authorities. 
These may be ideas for new programs, 
changes in existing programs, or the 
abandonment of unsuitable programs. 
The full cooperation between ZFY and 
its audience is the aim of the Listen- 
ers' League, of which John Hodges, 
acting British Council Representative, 
British Council Office, 5, Robb Street, 
Georgetown, British Guiana, is Hon- 
orary Secretary. It is interesting to 
note that monitors will be requested 
to report on the reception of their 
neighbors and friends to ZFY's pro- 
grams as well as giving their own 
reactions on these programs. All post- 
age expenses will be borne by the 
League, the only outlay on the part 
of the monitor is the giving of time 
each week to careful listening of the 
station's programs. 

"Apia Radio," 7.700, Apia, Western 
Samoa, with a call of ZMB6, was heard 
testing in September, 12:05 -1:05 a.m., 
signal strength was fair, but had con- 
siderable interference. (Legge) Also 
heard on West Coast. (Dilg, Balbi) 

"Radio Labuan," Borneo, reported 
on 2.995 to sign -off at 10 a.m. (Skoog) 

Radio Hanoi, 11.900 and 9.600, 
French Indo- China, has English news 
at 6 a.m., but with very poor modula- 
tion. (Skoog) The Hanoi station has 
not been heard lately on West Coast. 
(Balbi) 

HVJ, 11.685, Vatican, has been heard 
opening at 3:30 p.m. (Skoog) 

C. F. Bachman, Pennsylvania, re- 
ports official schedules of Radio Congo 
Belge, Leopoldville, as: 12 midnight - 
2 a.m., 9.380 and 6.282; 5:15 -7:30 a.m., 
11.720 and 6.282; 10:45 a.m. -4 p.m., 
9.380 and 6.282; French and Flemish 
are principal languages used. 

Late tips from August Balbi, Los 
Angeles,- include VUD -2, 7.24, Delhi, 
heard 8:15 -9:15 a.m., full schedule not 
known; JLW2, 9:505, Tokyo, signs off 
at 8 :30 a.m., 4.91 and 4.93 heard ir- regularly to 10 a.m.; JLW, 7.285; and 
JVW, 7.26, heard from 2 a.m. irreg- 
ularly, also JSL, 9.655, all in Home 
Service; an unknown Japanese on about 4.95, not in parallel with 4.91 nor 4.93, also heard irregularly. 

The new Panama stations are now 
on a regular schedule of TIOXA, 
15.100, 7.5 kw., 12 noon -9 p.m.; HOXB, 
11.810, 7.5 kw., 9 -11 p.m.; it appears that HOXC, 9.660, is not scheduled at this time, although it was used in tests 
during late summer. (Davis) 

FO8AA, 6.980, Papeete, Tahiti, is 
coming in with much improved signal 
on the West Coast, Tuesdays and Fri- 
days, 10 p.m. -12 midnight, but has long 

DYNAMIC TELEPHONES 

Consists of two receivers, chest mount- 
ing junction box. expensive mike, long 
extension cord. Uses no tubes or bat- 
teries. Slightly used. 
Regular $29.95. Now only $3.95 
New Headphone sets ANB -H -1 

PL -354 plug 2.50 
New TIT hand mikes, each 3.21 
Throat mikes, each. postpaid .85 

AERO PARTS SUPPLY 
Municipal Airport Houston 12, Texas 

PA -10 PHONO AMPLIFIER 

hIT 
COM- 

PLETE 
Alliance Model 80 Phonomotor, Astatic CL -407 -A 
Pickup, Heavy -Duty S" PM Speaker, PA -I0 Port- 
able Case, Three tube Amplifier (wired & tested), 

1 ea. 12SR7; 50L6; 36Z5 Tubes. All screws, knobs, 
and bolts to mount parts. Template, schematic 
and layout. Packed in individual shipping car- 
tons. 

$J99.5 

EACH 

Transportation 
prepaid in U.S.A., 
check with order. 
10 or more. 

RADIO & TELL SION SUPPLY CO 

152 HOBSON AVE. PUEBLO, COLORADO 

Insulated Carbon Resistors -1/4, 1/2, & 1 watt 
5 ohms to 20 Meg per 100 assorted..,.$2.98 
Plastic Cabinets. 97/ex6x5, Black or Brown, 
painted white $1.00 extra. $2.48 
Unimeter, G.E. UM -3. Complete with bat- 
teries $33.97 
Loop Antennas, List $1.00 $ .38 
Power Transformer. High Voltage 750 C.T. 
5V., 6.3V., 8 mount 50 Mil $2.17 
Oscillator Coil .$ .27 
I.F. cans 450 to 465 . $ .59 
6AG7 Tube -While they last 5 .98 

All prices listed are net. 
All items are subject to prior sales. 

Send for special bulletin. 
10% required for C.O.D. 

G. F. BEARD 
242 W. Brookdale Fullerton, Calif. 
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gaps between modulations. (Gould) 
OLR4A, 11.840, Prague, is heard in 

Sweden with English news at 2:30 
p.m.; sign -off is at 3:30 p.m. Radio 
Belgrade, 6.150, has English news at 
3:30 p.m., sign -on is at 3 p.m., sign -off 
at 5 p.m. (B. Jonsson) 

A letter verie from the BFN at 
Hamburg states that their station is 
actually located at Elmshorn, near 
Hamburg, and uses 50 kw. in the an- 
tenna, beamed to the west. (Cushen) 

XORA, 11.698 to 11.705, varying, 
Shanghai, usually is a good signal here 
in the East in 6 a.m. English news. 

XGOY, 9.64, Chungking, appears to 
have returned to standard time, with 
English news now at 9 a.m.; the 11.920 
frequency now has English news at 
11 a.m. and signs off around 11:45 
a.m. ; the 9.64 frequency may soon be 
replaced by 6.154 (varying) for the 
winter months, as happened last year. 

Eastern DXers who are early- risers 
will find Radio Saigon, 11.778, French 
Indo- China, puts in a good signal at 
5 a.m. in their English news period. 

XTPA, 11.650, Canton, inaudible 
here in the East for some months, is 
again heard poor to good early morn- 
ings; usually peaks around 7:30 -8 a.m. 

CSWI, 12.400, Parede, Portugal, is 
heard best between 4:30 -5:30 p.m. 
sign -off, some days is good as early as 
3:30 p.m. (Beck) 

01X5, 17.802, Lahti, Finland, is re- 
ported heard under Cincinnati after- 
noons; sign off Sundays at 4:05 p.m., 
weekdays about 5 p.m. 

The present home of "Radio Australia." This picture shows the transmitter hall. 

Radio Bandoeng, Java, appears to 
be using 8.000 (probably is PMD, 
7.997) and 3.016 (approximate) in 
parallel with PLY, 10.060; not heard 
Sundays, Mondays. (Dilg) Is heard 
with weak signal here in the East. 
PLP, 11.010 (varying), also Bandoeng, 
usually is at good level here in the 
East early mornings, with peak around 

7 a.m. when English is usually used; 
suffers bad CWQRM most mornings. 

During the Peace Conference, Radio 
Paris broadcast a special transmission 
of news to North America daily, 5:15- 
5:30 p.m. on 11.700 and 11.847, good 
signals on both frequencies. 

An airmail letter just in from Sven 
Lindhe, Stockholm, lists XGOY2, 

PRESS 
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. 

FAHNESTOCK 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 
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HERE AND 
LET GO 
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DOWN 
HERE 
AND 
LET GO 

December, 1946 

FAHNESTOCK CLIPS 
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THE COLLINS SPEECH INPUT GROUP 
For Recording, Broadcast and Other High Fidelity Applications 

A complete line of 
remote amplifiers, 
mixers, volume in- 
dicator panels, au- 
dition amplifiers 
for the largest or 
smallest recording 
studio. 

304 -A 
Mixing Pre - 
Amplifier 

40 -RE 

Recording 
Amplifier 

COLLINS AUDIO PRODUCTS CO. 
126 Park Street Westfield, N. J. 

THE DEAL L FITS CHOICE 

-.`- 
s sr .-. a e, 

__. 

ARC 
RADIOS 

-11033111 ; 

This fine five tube, super heterodyne radio with NEW MINIATURE TUBES and PM ,+.5 Alnico speaker is the year's best buy. It operates on 110 volts AC or DC and is underwriters approved and guaranteed. The plastic case is UNBREAKABLE 
and comes in three smart color combinations - lavender and white, black and white, and cream and white. 

ALL PARTS ARE MOUNTED 
KIT WITHOUT TUBES comes with wire and solder and a clear and simple diagram that assures easy construction 

KIT OF FIVE TUBES - guaranteed perfect new miniature tubes .. . . 

TERMS: 25 °o deposit with order, balance C.O.D. - F.O.B., N. Y. 

IMMEDIATE DELIVERY 

S1095 

3450 

ARC RADIO CORPORATION 
523 MYRTLE AVENUE, BROOKLYN 5, NEW YORK 

In Home, Office and Factors, 
THIS type AC -1 photo- 

electric unit consists of 
2 -stage amplifier and sensi- 
tivity control. Comes in a 
handsome metal cabinet. 
Complete with 
tubes and in- 
structions 

LIGHT SOURCE for 115 v. A.C. 
Operates AC -I "ELECTRO -EYE" 
at distances over 30 ft. Fixed -focus 27 
optical system . . for 115 v. A.C. Net 
or D.C. (20% deposits ea an C.O.D. orders) 

RADIO DEVELOPMENT LABS 
362 -R Atlantic Avenue BROOKLYN 2. N. Y. 

(Dealers Write for Quantity Discounts) 

Net 

1 54 
WIMMENNIIMI4 

RADIO COURSES 
SERVICING, BROADCAST ENGINEERING, 
COMMERCIAL OPERATING, TELEVISION 

Individual Laboratory Work! - 
Learn By Doing! 

Day and Evening Classes 
Approved by the Maryland State Department of 
Education and the Veterans Administration 
Free to Vets - Textbooks, Tools, Test Set 

Write for Bulletin 

Baltimore Technical Institute 
1425 Eutaw Place - Dept. R 

BALTIMORE 17, MARYLAND 

11.918, Chungking, in English news at 
10 a.m.; ZPA1, 6.274, Asuncion, Para- 
guay, 6:30 -7:45 p.m.; ZPA5, 11.948, En- 
carnacion, Paraguay, 5:30 -7 p.m.; 
XLPA, 12.217, Chengsha, China, heard 
5'30 -6 p.m.; CE960, 9.600, Santiago, 
Chile, "Radio la Americana," 5:30- 
6:45 p.m.; HI1N, 6.245, Ciudad Trujil- 
lo, Dominican Republic, 7:58 -8:45 p.m. 
He also reports "Bregents," 6.140, 5:45- 
6:30 p.m., probably is "Radio Vorarl- 
berg," at Dornbirn, Austria (listed on 
6.139) ; and "Austrian- sender in the 
French Zone," 15.105, heard between 
11 a.m. -12 noon, announcing calls of 
both "Munchen" and "Nyrnberg." 

Radio Dakar, 11.715, is heard as 
early as 1:30 p.m. in Massachusetts. 
(Kernan) 

The Swedish Itadio is still asking for 
reports to Radiotjanst, Stockholm 7, 
Sweden (Sverige). Is expanding its 
facilities and programs. Better signals 
are reported in the U. S., particularly 
from SBT, 15.155, in the daily North 
American beam in Swedish and Eng- 
lish, 10 -10:55 a.m. SDB2, 10.780, is 
usually a good signal afternoons to 
around 5:45 p.m. 

Prague's ' evening beam to North 
America, 7 -7:30 p.m., over OLR5A, 
15.230, has English news, read by a 
woman and fluently, at about 7:10 
p.m.; the remainder of the beam in- 
cludes news in Czech and music (often 
Slovak folk tunes). 

The Press and Information attache 
of the Soviet Embassy in Washington 
reports that the Soviet Union has un- 
der construction a 100 -kw. station; 
should be in operation early in 1947. 
(Strauss) 

Radio Tananarive, 12.127, Madagas- 
car, heard 6 -6:30 a.m. in French. 
(Sutton.) 

Radio Polskie, 6.100 (varying), War- 
saw, usually can be heard with news 
in Polish (at dictation speed), 7 -8 p.m. 
sign -off. (Beck) 

A last minute report from an East 
Coast monitor indicates that the spe- 
cial beam to Britain on Sundays from 
Radio SEAC, 15.120 (now announced 
as on 7.185, also), Colombo, Ceylon, is 
heard one hour later, 1:30 -3:30 p.m. 
Excellent signal. 

I find Singapore's 15.275 to be the 
most consistent frequency from Ma- 
laya during the late autumn, 4:30- 
9:30 a.m. sign -off; woman reads Eng- 
lish preview at 4:30 a.m., English 
news is best in 6:45 edition; the 11.735 
frequency is weak here, modulation 
being poor. Other frequencies an- 
nounced as in parallel are 15.300 and 
6.77 (last one is heard well in Louis- 
iana). 

s s s 
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ler. LOUISIANA -Crandall, Miller, 
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liams, American QSL Bureau; de 
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Legge, Homentowski, Duggan, Casey, 
Chen. NEW ZEALAND -C u s h e n, 
Milne, Christian, DX -TRA. NORTH 
CAROLINA -Ferguson. OHIO -Sut- 
ton, Croston, Gates, Richardson. OK- 
LAHOMA-Walker. ONTARIO -Ken- 
nedy, MacKay, Brook, Brooman, Moss. 
OREGON -Morris. PENNSYLVANIA 
-Cooley, Bachman, Stokes, Jones, 
Black, Znaidukas. POLAND- Polskie 
Radio. QUEBEC -Fletcher, Gauv- 
reau. SOUTH AFRICA -Laubscher. 
SWEDEN- Skoog, M. Olsson, B. Jons- 
son, Frick, Swalen, C. Petersson, Gim- 
by, Bergstrom, Mohlin, L. Hansson, 
Ekholm, Soderholm, Ekblom, Lindhe. 
TEXAS -Thompson, Rice, Giles. VER- 
MONT- Podall. VIRGINIA -L u n d - 
berg, Norris, Mayo. WEST VIRGI- 
NIA- Rupert, Gonder. 

CATHODE BIAS 
PROTECTION 

FHARRIS of Chicago, Illinois, has 
developed a method whereby the 

protective properties of cathode bias 
may be utilized without loss of plate 
potential, under normal operating 
conditions. 

He points out that although grid leak 
bias is desirable in many respects, it 
has one outstanding disadvantage. If 
excitation fails, tube failure may result 
from the excess plate current flow. Fixed 
bias or cathode bias used in conjunction 
with grid leak bias is usually resorted to 
for safety sake but the voltage drop 
caused by the cathode resistance usu- 
ally represents a loss in plate voltage 
which cannot be afforded, hence the 
need for the circuit design shown. 

With normal excitation the relay con- 
tacts short out the cathode resistor but 
if excitation fails, the relay contacts 
open and the resistor is inserted in the 
cathode circuit, thus providing the 
needed protective bias. 30 

December, 1916 

a Buy- um-rd lot 6æeelienee 

PUR,-ATONE ANTENNAS og 

ALL TYPES FOR 

4111105 
110111E5 

MARINE 
A.M. - F.M. - TELEVISION 

Make pleased customers and 
bigger profits . . . ask your 
distributor for BRACH Puratone 
ANTENNAS. 

Special -purpose transmitting 

antennas designed for volume 

production to your own specifica- 

fions. Collapsible-sectional- 

direction finding - radar and 

coaxial type. All sizes, lengths 

and materials. Consult us on 

your needs. 

WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES. 

Statement of the ownership, management. circulation, etc.. required by the Acts of Congress of August 24 

1912, and March 3. 1933, of Radio News, published monthly at Chicago. 111., for Oct. 1, 1946 

State of Illinois. County of Cook, ss. Before me, a notary public in and for the State and county afore- 
said, personally appeared A. T. Pullen, who, having been duly sworn according to law, deposes and says 
that he is the business manager of Radio News and that the following is, to the best of his knowledge and 
belief. a true statement of the ownership, management (and if a daily paper, the circulation), etc.. of the 
aforesaid publication for the date shown in the above caption required by the Act of August 24. 1912. as 
amended by the Act of March 3. 1933. embodied in section 537, Postal Laws and Regulations, printed on 
the reverse of this form, to wit: 1. That the names and addresses of the publisher. editor, managing 
editor, and business managers are: Publisher, Wm. B. Ziff. 185 N. Wabash Ave., Chicago 1, Ill.; Editor, 
Oliver Read, 185 N. Wabash Ave.. Chicago 1, Iii.; Managing Editor, Oliver Read, 185 N. Wabash 
Ave., Chicago 1, Ill. ; Business Manager, A. T. Pullen. 185 N. Wabash Ave., Chicago 1, Ill. 2. That 
the owner is: (If owned by a corporation. its name and address must be stated and also immediately 
thereunder the names and addresses of stockholders owning or holding one per cent or more of total 
amount of stock. If not owned by a corporation, the names and addresses of the individual owners must 
be given. If owned by a firm, company or other unincorporated concern, its name and address, as well as 

those of each individual member. must be given.) Ziff -Davis Publishing Co., 1S5 N. Wabash Ave.. Chicago 
1. 111. ; A. Ziff, 185 N. Wabash Ave., Chicago 1, Ill.; W. B. Ziff Co., 185 N. Wabash 'Ave., Chicago 1, 

111.; S. Davis, 185 N. Wabash Ave., Chicago 1, Ill.; Wm. B. Ziff. 185 N. Wabash Ave.. Chicago 1. Ill.; 
B. G. Davis, 185 N. Wabash Ave., Chicago 1, 111. 3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more of total amount of bonds, mortgages, or other 
securities are: (If there are none. so state.) None. 4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, if any, contain not only the list of stockholders 
and security holders as they appear upon the books of the company but also, in cases where the stock- 
holder or security holder appears upon the books of the company as trustee or in any other fiduciary rela- 
tion, the name of the person or corporation for whom such trustee is acting, is given: also that the said 
two paragraphs contain statements embracing afllant's full knowledge and belief as to the circumstances 
and conditions under which stockholders and security holders who do not appear upon the books of the 
company as trustees. hold stock and securities in a capacity other than that of a bona fide owner; and 
this atflant has no reason to believe that any other person, association. or corporation has any interest 
direct or indirect in the said stock, bonds, or ether securities than as so stated by hint. 5. That the 
average number of copies of each issue of this publication sold or distributed, through the mails or other- 
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(This information is required front daily publications only.) A. T. Pullen. Business Manager. (Sig- 
nature of business manager.) Sworn to and subscribed before me this 30th day of Sept.. 1946. 

[Seal.] Doris Palowsky, Notary Public. (My commission expires April 25, 1949.) 
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NOW -A REALLY HIGH- POWERED- 

Radio Engineering 
Library 

NOTE: 
The Library comprises a- selection 
of books culled from loading Mo- 
Omw -Hill publication. In the radio 
field. 

especially selected by radio specialists of Mc. 
GrawHill publications. 

to give most complete, dependable coverage of 
facts 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. 
I VOLUMES, 3559 PAGES, 2558 ILLUSTRATIONS 
I. Eastman's FUNDAMENTALS OF VACUUM 

TUBES 
2. Terman's RADIO ENGINEERING 
3. Everitt's COMMUNICATION ENGINEERING 
4. Hund's HIGH FREQUENCY MEASUREMENTS 
5. Henney's RADIO ENGINEERING HANDBOOK 
10 days' e!,amin.,.lon. EaSy terms. Special 

Pr 
lee nder 

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. 
280 W. 42nd Street, New York 18, N. Y. 

Send me Radio Engineering Library, 5 v la.. for 10 
days' examination on approval. In 10 days I will send 52.50 plus few cents postage, and 34.00 monthly till 
$26.50 le paid, or return books postpaid. (We pay Float- 
age on orders accompanied by remittance of first in- stallment) 

Name 

Address 

City and State 

Company 

Position RN 12.46 

ORK SHOP! 

aewopkffe 
by BRUSH 

Far 
MODEL MAKERS 
MAINTENANCE 
HOBBY SHOPS 
HOME SHOPS 
SALVAGE PARTS 

Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 

. For Pleasure and Profit! 
If you have a workshop -at home or In business -you need this new Warner Electroplater. At the stroke of an electrified brush. you ran electroplate models and projects- 
you can replace worn articles. fau- cets. tools. fixtures. Silverware. etc with a durable, sparkling coat of metal ... Gold. Silver. Chromium. Nlckel,CopperorCadmium, Method 
Is easy. simple. quick Everything furnished- equipment eon: pine. ready for use. By doing a bit of work for others, your machine can pay fur 
itself within a Rock. So make your 
shop complete by getting a Warner Electroplater right away Send to- day for FREE SAMPLE and illus- trated literature. ACT AT ONCE! 
WARNER ELECTRIC CO. Dept. K -107 
1512 W. Jarvis Ch.w o T6. Ill. 

FREE Details &Sample! 
WARNER ELECTRIC CO., 1512 W. Jarvis Chicago 26, K-102 
Gentlemen: Bend Free Sample and Details to; 
Name 

Address 

L 
City (I;te 
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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. 

ESCO CATALOGUE 
"Rotating Electrical Equipment," 

the ESCO catalogue No. 46 -1, describes 
the special motors, generators, motor - 
generator units, converters, and other 
rotating electrical products manufac- 
tured by Electric Specialty Company 
of Stamford, Conn. 

Numerous types of typical units 
which have been made by the company 
are illustrated. Since ESCO builds 
special equipment to specification and 
order, the catalogue presents the main 
construction points, uses, and the range 
of electrical and mechanical character- 
istics to which other units can be 
manufactured. 

Copies of this catalogue are avail- 
able from Electric Specialty Co., Stam- 
ford, Conn. 

STEATITE INSULATOR CATALOGUE 
The General Ceramics c Steatite 

Corporation in Catalogue 2000 gives 
a full description of their Steatite In- 
sulators from the raw material down 
to the various production methods. 

Pillar insulators, bushings, coaxial 
cable insulators, lead -in insulators, 
spreader and strain insulators and 
coil forms are a few of the items that 
appear on the finger -tab index. 

Copies of this 48 -page catalogue will 
be sent upon request to General Cer- 
amics cE Steatite Corporation, Keasbey, 
New Jersey. 

ELECTRICAL INSULATOR FOLDER 
A new folder has been released by 

the Continental- Diamond Fibre Com- 
pany of Newark, Delaware. 

The bulletin, GF -49, presents the 
company's six non -metallic basic in- 
sulating materials, Diamond, a vul- 
canized fibre; Dilecto, a laminated 
thermosetting plastic; Vulcoid, a C -D 
dielectric material; Celeron, a fabric - 
base molded p 1 a s t i c; Micabond, a 
bonded product, and Dilectene, u.h.f. 
insulation. 

The pictures, charts, and descriptive 
data given in this bulletin show the 
varied applications of Continental-Dia - 
mond products. A copy may be ob- 
tained by writing to Continental - 
Diamond Fibre Company, Newark 49, 
Delaware. 

THE COLLINS SIGNAL 
The Collins Radio Company has an- 

nounced that they will, in the very 
near future, resume publication of 
"The Collins Signal," a technical mag- 
azine published by the company prior 
to the war. 

The "Signal" will carry articles of 
interest to the broadcast and communi- 
cation engineer, airline communication 

man, the amateur and the radio ex- 
perimenter. The magazine will be 
edited by Lew H. Morse. 

Engineers or others desiring to be 
placed on the mailing list to receive 
"The Collins Signal" should send a 
postcard to Collins Radio Company, 
Collins Signal Office, Main Plant, 
Cedar Rapids, Iowa. 

TIME SWITCH BULLETIN 
An addition to the Automatic Tem- 

perature Control Co., Inc., line of time 
controls is the new time switch which 
is described in Bulletin T -55. 

Examples given in the bulletin to 
illustrate various types and uses of 
time switches include units for elec- 
tronic heating machines, for sub- freez- 
ing refrigerator systems, and for a 
dehumidifying process. 

The bulletin may be obtained from 
Automatic Temperature Control Co., 
Inc., 54 East Logan St., Philadelphia, 
Pa. 

RESONANT RELAYS 
The Type 182 resonant relay, which 

operates only when energized at a 
predetermined frequency, is presented 
by Stevens -Arnold Company in Cata- 
logue 116. 

Pictures, charts and schematics give 
a detailed account of the resonant re- 
lay. Copies of this catalogue may be 
obtained from Stevens -Arnold Com- 
pany, 22 Elkins St., South Boston, 
Mass. 

HI -PAR ANTENNA CATALOGUE 
A catalogue sheet on the first of a 

series of new antenna equipment has 
been issued by Hi -Par Products Com- 
pany of Fitchburg, Mass. The sheet 
features the Hi -Par Non Directional 
FM Antenna, which can be used with 
any FM radio and includes a detailed, 
illustrated description of the unit. 

A copy may be obtained from Hi -Par 
Products Company, 53 East St., Fitch- 
burg, Mass. 

KENCO TECK GUIDE 
The Ken Cook Co., has available for 

distribution a 24 -page Kenco Teck 
Guide on "How to Plan an Owner 
Manual." 

The Guide contains valuable sug- 
gestions on what to include in an 
Owner Manual and how to present 
the information in the most effective 
way. It includes jsample pages of sec- 
tional and cutaway views, fiow dia- 
grams, tune -up and maintenance illus- 
trations as well as trouble charts and 
exploded parts views. The guide may 
also be used as a work book with space 
for filling in and laying out the infor- 
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mation that would apply to the users 
particular product and would be of 
help to the owner of the new equip- 
ment. 

"How to Plan an Owner Manual" 
was designed to serve as a sales tool, 
a promotional aid and as a means to 
insure continued peak performance 
of a product after it leaves the man- 
ufacturer or dealer. It may be ob- 
tained free of charge upon request 
to the Ken Cook Co., 710 N. Plankin- 
ton Ave., Milwaukee 1, Wis. 

TEMPERATURE RECORDER BULLETIN 
The Type CF -2 inkless temperature 

recorder recently announced by Gen- 
eral Electric is described in a new 
8 -page bulletin, GEA -4572. 

Various industrial applications for 
the new unit, such as recording tem- 
peratures in generators, transformers, 
and ovens are listed, along with com- 
plete specifications. A test resistor 
and resistance -temperature detectors 
as well as other accessories used with 
the unit, are pictured and described. 

This bulletin is available from the 
Apparatus Department, General Elec- 
tric Company, Schenectady 5, New 
York. 

LAFAYETTE RADIO FLYER 
Lafayette Radio has announced a 

new flyer listing over 150 scarce items 
for the radio ham, serviceman, and 
experimenter. 

Ham and home needs have been 

stressea wean nearly two- thirds of the 
space devoted to amateur receivers 
and transmitters, amplifiers and pub- 
lic address systems, home receivers 
and record changers, radio cabinets, 
and amplifier and speaker cases, while 
the last third of the flyer is devoted 
to radio service and experimenters' 
parts and supplies. 

Flyer C -38, an introduction to cat- 
alogue No. 88 recently released, may 
be obtained upon request to Lafayette 
Radio, 100 Sixth Avenue, New York. 
Names will be placed on Lafayette's 
mailing list for all future flyers, re- 
leases, and catalogues. 

SELENIUM RECTIFIER 

Federal Telephone and Radio Cor- 
poration is currently offering a new 
bulletin for servicemen dealing with 
the installation of selenium rectifiers 
as replacements for rectifier tubes. 

In addition to providing pertinent 
information of interest to the service- 
man, the back of the folder has been 
printed as a poster which the service- 
man may use in his shop or show 
window. Printed in two colors, the 
poster may be used to attract cus- 
tomer attention to the fact that the 
dealer is equipped to install the new 
selenium rectifiers at a nominal 
charge. 

The bulletin also lists other service 
material which the company has 
available upon request, including an 

o -page 000xaet wnacn is given tree want 
orders for the rectifiers. This booklet 
tells, by means of diagrams and pic- 
tures, how to install the new units. 

A copy of this folder will be for- 
warded to those requesting it from 
Federal Telephone and Radio Corpora- 
tion, Newark 4, New Jersey. Ask for 
the flyer on Selenium Rectifiers. 

G.E. VACUUM CAPACITORS 
General Electric catalogue ETX -3 

describes the complete line of G. E. 
vacuum capacitors, service -proved for 
aircraft communication and high alti- 
tude applications. 

This 15 -page catalogue gives prices 
and ratings, constructional features, 
outline drawings, performance high- 
lights and applications of these vac- 
uum capacitors. 

To obtain this catalogue write to 
General Electric Company, Electronics 
Department, Schenectady, N. Y. 

PULSING DRIVE BROCHURE 

Yardeny Laboratories, Inc., has a 
brochure out on their new Pulsing 
Drive. This device for the control of 
electrical motors has a switching con- 
trol with its main features centralized 
in a single knob which provides adjust- 
able, accurate inching as well as fast 
travel both with reversible and non- 
reversible motors. 

The brochure covers all technical 
data, itemizes typical applications of 

4",i1éem 
TRACONDUCTAOE 

READING 

gT«ee Y7eafea 

For the Man Who Takes Pride in His Work 
Micromhos (Dynamic mutual conductance) readings and simplified testing-are two of the 20 

exclusive features found in the new model 2425 tubé tester. Tranaconductance readings are made 
possible through a simple measurement directly proportional to Gm and a properly calibrated mea- 
suring instrument. No possibility of grid overloading. "Short" and "open" teats of every tube 
element. Gas test rounds out full check of all tubes. New Easy -Tat Roll Chart. These exclusive 
features, amplified by Triplett Engineering, make Model 242.5 the outstanding 1947 tube tester. 

h°` Triplett " 
Ía hat 

ELECTRICAL INSTRUMENT CO. BLUFFTON. OHIO 
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AMPLIFIER for _ 
GUITAR 

.. OR 
PHONO 

* T61U6BESV4G : 6SJ5, 6J5. * Solid 
, 5 net 

ood 

* 4 Tubes -HI Gain * Aeroplane Cloth * Two Microphone Covered 
or Instrument In- * Tone Control 
puts * Heavy Duty 

* Phone Input 8" Speaker * 611/2 Watts -Beam Complete with 
Power Tubes 

Tubes -List $59.50 Your Cost $37.00 
VMI BRUSH CONTROL MIKE -Nef $10.40 
MM TURNER CONTACT MIKE -Net $ 9.45 

F PHONO 
AMPLIFIER 

3 Tube AC-DC Z 

Uses: 50L6, 35Z5. 12SR7, 

end 450 ohm speaker 

$5.97 
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-----,- . 9mons 

TtAt)ID 
SUPPLY 

CHATZL'ESTDN, LN .VA. 

EASY TO LEARN CORE 

It Is easy to learn or Increase speed 
with an Instructograph Code Teacher. 
Affords the quickest and most prac- tical method yet developed. For be- 
ginners or advanced students. Avail- 
able tapes from beginner's alphabet to tynical messages on all subjects. 
Speed range 5 to 40 WPM. ways 
ready -no QRM. 

ENDORSED BY THOUSANDS! 

T h e Instructograph Code Teacher literally takes the place of an Aer- ator- instructor and enables anyone to learn and master ode itho t 
further assistance. Thousands of successful operators have quired the code" with the struetograph System. Write to In 

day for convenient rental and purchase plans. 

INSTRUCTOGRAPN COMPANY 
4711 SHERIDAN ROAD, CHICAGO40. ILLINOIS 

RED -HOT P A SPECIAL ! ! ! 
Only Ten - 50 Watt RCA Power Amplifier, Type 42881. 4- 8 -15 -60 -250 ohm output; distortion 5% max.; highest quality de -luxe RCA brand new units; uses 4 -6L6's complete with tubes sells for $122.25. Our distressed price 

$79.95 Only One- BC -957A Receiver Indicator from SCR -547 with diagrams, sells for $155.00 $99.95 Only One - 947-A Magnetron Transmitter from SCR -547 with diagrams, less meters, as -is $25.00 Check or Money Order, Sent P.0.8 Washington, D. C. EDWARD ERSLER, 1615 Que St., N.W., Wash. 9, D. C. 

RADIO SERVICEMEN: SPECIALS 
SELENIUM RECTIFIER -Replaces 117Z8, etc...$0.99 SAPPHIRE PHONO NEEDLE (10.000 Plays).... .99 DIAL CORD KIT -80 FL. Ass'td & 8 Springs.. .99 KNOB KIT -20 Ass'td Screw & Sprin 

g 
.99 RESISTOR KIT -100 Ass'td to 1 Watt. 1.95 BY PASS COND. KIT -35 Ass'td 00 5 to .1 1.95 SPEAKER GRILLE CLOTH -8 Ass'td 8 "x8 ̂  .49 ANT. A OSCIL. or ANT. L. RF. COIL SETS .. .69 LOOP ANTENNA- 5 "x8 ". Fits most sets .45 GT TUBE SHIELDS or FP. COND. MTG. PLATES .04 SPEAKERS -4" or 5" PM. ALNICO 5 1.59 Write Today for Bargain Bulletin 

RADIO DISTRIBUTING CO.. Pasadena 18, Cal. 
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the pulsing drive and describes its 
operation. A copy may be obtained 
from Yardney Laboratories, Inc., 105 
Chambers St., New York 7, N. Y. 

SELETRON BULLETIN 
An 8 -page bulletin on Seletron, the 

Radio Receptor. Company's selenium 
rectifiers, is now available from the 
Selenium Rectifier Division of the Ra- 
dio Receptor Co., Inc., 251 West 19th 
St., New York 11, N. Y. 

Detailed illustrations and descrip- 
tions of the various types of standard 
selenium rectifier equipment for direct 
current requirements are included in 
the bulletin, as well as complete speci- 
fications, sizes and ratings. Schematic 
diagrams of common circuits in which 
selenium rectifiers are used are also 
shown. 

-CI- 

Striking Displays 
(Continued front page 31) 

shopped the rest of thé windows in 
the Polsky store. From a merchan- 
dising standpoint, that probably was 
its primary purpose and it accom- 
plished that purpose admirably. 

In planning a window display it is 
wise to keep in mind certain psycho- 
logical factors regarding idea reten- 
tiveness of the average human mind. 
An axiom of specialty selling applies 
well to getting across an idea via a 
display -"it's better to stress one 
sales point 10 times than to mention 

STRAIGHTEN CONDENSER 
PLATES 

HE movable plates of the radio var- 
iable condenser, called the rotor sec- 

tion, sometimes become bent and make 
contact with the stator section, or sta- 
tionary plates. 

This usually results in noise or no re- 
ception at certain dial points. 

This condition may often be corrected 
by disconnecting the radio from the 
wall outlet and then using a thin bladed 
putty knife as illustrated. 

Pressure is applied lightly between 
the bent plates in the required direc- 
tion. It is best to make this correction 
a little at a tine, rather than trying to 
do it with one attempt H L. 

OUR KNOW HOW 
IS THE ANSWER TO YOUR 

INSTRUMENT REPAIR PROBLEMS 

INSTRUMENT SERVICE technicians 
are specialists in METER and TEST 
EQUIPMENT repairs. 
You will get prompt and guranteed 
repair service on all makes of METERS - MULTI -METERS - SIGNAL GEN- 
ERATORS - VACUUM TUBE VOLT- 
METERS - TUBE CHECKERS. 

ALL CALIBRATIONS CHECKED 
AGAINST PRECISION STANDARDS. 

Inquiries solicited. 

INSTRUMENT SERVICE co 
2515 AMSTERDAM AVENUk 

NEW YORK O. N. Y. 

100LSHOP 
*WI HAND 

Smooth, steady power at your fingertips 
for buffing scratched cabinets, metals, 
corroded tube and socket pins;remov- 
ing burrs; sanding, etc. Grinds, drills, 

saws, engraves, etc. AC or DC. Wt. 
12 oz. 25,000 r. p.m. In steel case 
with comp:ete accessory assort - 

n ent, postpaid, $27.50. 
Handee only with 7 ac- 
cessories, y20.50. 

A Fine Gift for a Friend 
or yourself! Order Now: 

Prompt Delivery 
FREE! 52 -Page Manual 
CHICAGO W HEEL & MFG. CO. 
1101 Monroe St.. Dept. RE 

Chicago 7, III. 

TOOL OF 
1001 USES 

'CUSTOM TAILORED' 
SERVICE RECORDS 
STYLED TO ORDER 

PRICES EON REQUEST Radio Press WEST VIRGINIA 

ELECTRICAL TRAINING 
intensive 32 weeks' residence course in fundamentals of 
industrial electrical engineering. including radio. elec- 
tronics. Prepares for technician. engineering aides Ap- 
proved for veteran training. 54th year. Catalog. 

ELECTRICAL SCHOOL 

B L' 7688 Takoma Ave. v 
Washington C. 

ROTA -BASE 
NEW HANDY LAB. DIAL. Simply turn the movable dial to the tube number desired on the ROTA -BASE 
and complete, correct connections are instantly indi- cated on the 'prong' diagram. Filament. grid. plate. 
cathode. etc.. to more than 300 tube types are given. 
No more valuable time lost on lengthy reading or thumbing of pages. ROTA -BASE actually gives 
"Prong" picture of the con etlons. PRICE NOW 
ONLY $1.00.}' Postage prepaid or sent C.O.D. plus 
postage. 

REED gMFG. CO. ° 
dellhtfullY pleased. ls4 W. nth at. 

Los Angeles 13. Calif. 
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Many service shops must get their mes- 
sage across fast to the fleeting glance of 

the passing motorist. Every sign competes 
with adjacent signs for the motorist's in- 

voluntary attention. Displays must stand 
out against competition in order to click. 

l0 sales points, each once." Throw 
too many facts at a prospective cus- 
tomer and you will put him in a state 
of utter mental confusion. Give him 
one important fact about your prod- 
uct or your service, and present that 
one fact from every possible angle 
and you will stay on the high road to- 
ward selling him. In designing a 

display keep it simple and aim to- 
ward getting over that one idea. 

The electronics industry offers 
many fascinating possibilities for ef- 
fective window displays. How an 
electric eye operates is still quite a 
mystery to the average layman. The 
many potential applications of photo- 
electric cell tubes in the average 
home offer unusual opportunities for 
graphic window displays. An educa- 
tional and instructive display show- 
ing how light beams can detect an 
intruder would not only create in- 
terest but would also recur in the 
viewer's mind again and again as he 
reads news accounts of maraúders 
who have stealthily broken into 
homes to rob and murder. It's not 
out of reason to assume that such a 
display would result in many calls 
from people interested in the protec- 
tion such an installation would give 
them. 

While television programs are now 
available only in a few of the larger 
population centers there will be a 
growing interest in video as receivers 
reach the market in growing volume 
and new stations are built. A travel- 
ling light beam that would slowly 
"scan" a picture could be developed 
as a display to show how the televi- 
sion camera pick -up scans scenes 
with the speed of light, then how 
these impulses are broadcast, picked 
up by the receiver antenna, and re- 
produced in the electronically syn- 
chronized home television receiver. 

Every display that tends to accen- 
tuate the radio serviceman's superior 
knowledge of radio products will help 
to focus public attention and opinion 
favorably in the direction of his serv- 
ice and his business. 

It's difficult not to associate the 
December, 1946 

NEW SOLDERING GUN 

with adjustable tip 

FOR TOUGH JOBSA 

HEATS /iv \I 

5 SECONDS 

TIP ADVANTAGES 

STAYS TINNED - 
NO BURNING 

SEE WHERE 

YOU SOLDER 

WORK AT 

CLOSE QUARTERS 

High heat pro- 
duced in loop type 
tip by induction prin- 
ciple gives speed and 
flexibility to soldering 
with the new gun type 
Speed Iron. Ideal for inter- 
mittent operation on maintenance and radio service work. 

Available at your radio parts distributor or write 
direct for descriptive bulletin. 

* 115 Volt 60 Cycle 100 Watts 

* Built -In Light Weight Transformer 
* Intermittent Operation With Trigger Switch 

* Can't Overheat or Burn Out 
* Tip Heats And Cools Fast 

* Impact Resisting Case 

* Soldering Heat In 5 Seconds 

512 NORTHAMPTON ST. 

WELLER MFG. CO. Easton, Pa. 
Export Dept. -25 Warren Street, New York 7, N. Y. 

In Canada -Atlas Radio Corp., Ltd., 560 King Street N. W., Toronto, Ont. 

IMMEDIATE DELIVERY! 

Model 5015 
Clinton Walnut Automatic 
Radio Phonograph Combination 
Beautiful walnut cabinet with hand rubbed piano 
finish, lid of seasoned walnut with core 13/16" 
thick, guaranteed against warping, 18 3 /a "D x- 
101/2"H x 16 "W. 
5 -tube radio, 6" dynamic speaker with Alnico 
five magnet, heavy duty power transformer, com- 
plete with tubes (6SA7, 6SR7, 6C5, 6V6, equi. 

6x5) takes 12 -10" or 10 -12" records, 
automatic Crescent changer, dual volume 5600 

and separate tone controls 

Model R5515 
Clinton Electrola 
Radio Phonograph Combination 
Expensive luxurious leatherette, brass hardware 
throughout with saddle stitched leather handle, 
15 "D x 91/2"H x 21"W. 
5 -tube radio, 6" dynamic speaker with Alnico 
five magnet, heavy duty power transformer, com- 
plete with tubes (6SA7, 6SR7, 6C5, 6V6, equi. 
6x5 I takes 12 -10" or 10 -12" records, 
automatic Crescent changer, dual volume 
and separate tone controls 

20% deposit required on all orders Write 
for our new illustrated catalog; its FREE! 

Automatic 

Dept. A 

UNION Radio Corporation 
328 5. Paulina Chicago 12, III. 
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LUCY- 
R(KeTF 

ReM) 

This famous portable receiver designed for and 
used by the U. S. Secret Service, Paratroopers 
and the land and sea forces, is now available 
to you for the first time. 

5 TUBES INCLUDED 
Small, compact. ultra -efficient. No drilling or 
punching required. Complete wiring diagram 
supplied. 

Uses 5 Miniature Tubes IR5, I L4, !SS, 2 IT4's 
in a superhet circuit 
2 Band Covers 2 -12 Megacycles 
Requires 90 Volts B & 1 Volts A Battery 
Iron core (456 K.C.) I.F. Transformers 

All Original Parts. Shipping Weight, $1895 
4 lbs. (Less Phones & Hookup Wire) 

2 MFD - 2000V- OiI Cond. 
STAND OFF INSULATORS -MTG. 

2 FOR $378 

805's Sealed Cartons... $4.79 

0 -200 MILLIAMMETER 
2t,:.' Square case g289 D'ARSONVAL MOVEMENT 

456 K.C. -I -F's 
AIR TRIMMERS BAND WIDTH ADJUST 
USED ON HAMMARLUND SUPER PRO 

2 FOR $289 
W. E. CARBON MIKES $1.29 
20% Deposit with Order e Include Postage 

KELVIN ELECTRONICS 
74 Cortlandt Street, New York 7, N. Y. 

CATALOG ON REQUEST 

Brand New! Just Published! 

COY OMAN'S 0I RA BOOK ;ttT.T, 

NfiRstiaiorDet1":tgae 
s of the latest r. 

X4KnZA,5 

bles,dia ma 
etc., for on- the -job use. " Quick- 

as 
rí - -a -wink" reference index for r 4) over1,200 subjects. The world of radio 

principles and calculations at your "finger tips ". Written b 
year. hnical Staff d- backed by 97 year. of experience. 

EVERYDAY REFERENCE ~- _ 

FOR RADIO WORKERS 
Whether you make, repair or maintain 
radio equipment, you can use this hand- 
book to good advantage. A single day's 
use could raise you high in the boss'esti- 
Etl n on. Quick feete -bn quick promotions. 

specially valuable for radiomen running their 
own shop. Every chart and formula is authen- tic. Every BOOK -UP pre- tested by COYNE. 
SEE IT 7 DAYS FREE 
You may have this NEW Radioman's 
Handbook for examination 7days free. 
Look it over leisurely. It you don't think it's the hest 03.26 investment you can make - 
thod 

It back and you owe nothing. If you keep e book send 13.25. Bu sea it tree anyhow. 
SEND NO MONEY! °p°° ó7,1°w'' st. request 
to see this book 7 days 

This 
b Mal it 

off t .You take 
and quantities are 

arekIsitet 
R ti preys and quantities are Iim,ted. 

Technical Book Div. Coyne Electrical School 5005.Paulina St., Dept.9ó- T3,Chicago 12 

POover 

300 Pages 
1w 200 Subjects 

Amp 
Coils 
Antenna 

Data 
Receiving Tubes 
Receivers 
Wiring Tables 
Circuits 
Balance System .. facts you need 

to get ahead 
in radio... 

COYNE ELECTRICAL SCHOOL, Dept. 96 -T3 Technical Book Div. 500 S. Paulina St., Chicago 12 la. I want to see the New Coyne Radiomen'. Handbook". Send 
not want 

copy for 
ill return 

examination. 
e es nothing. I I keep it I will pay $0.25 within 7 days and the book is mine. 

NAME AGE __- 
ADDRESS 

r TOWN 
u It yoo prefer to pay peatman 03.25 os delivery, cheek b. ere. Same FREE Ezaminatlon and Money -Back Gsnesatee. 
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Commanding highway signs channel busi- 
ness to this successful rural home radio 
service shop. Specializing in auto radio 
installation and repairs, this business is 
geared to the needs of the area it serves. 

merchandising of radio service with 
sale of new receivers. The average 
serviceman who is merchandising his 
radio service effectively will also sell 
new radio receivers. In developing a 
window display for the purpose of 
creating new receiver sales, get some 
punch into your display. As table 
model receivers have been coming 
out in greater volume, an increasing 
number of dealers are filling their 
windows with 5 and 6 -tube sets at a 
great variety of prices. Such a dis- 
play hopes to impress on the pros- 
pective purchaser the idea that the 
store can supply a radio to fit most 
any pocketbook. It presumes that he 
is ready to buy a receiver. Actually, 
it seriously confuses the average in- 
dividual who is interested in a new 
set. 

Maintain a singleness of purpose 
when you develop a window display 
of new radios. Highlight one set and 
show as graphically as possible how 
that particular set is the best 'buy' 
available. Get the idea over that 
that one set is 'the jewel' among 
current radios of its type and you 
will help the interested prospect to 
decide to walk into your store to see 
about it. 

Sylvania Marketing Surveys indi- 
cate that during the 1930's, radio 
service dealers sold about 30% of all 
the new radio sets purchased by home 
users. The dynamic nature of our 
economy will materially change the 
marketing picture of many products 
as we roll further into the postwar 
years. It's apparent from plans al- 
ready announced that many new re- 
tail outlets for home receivers will 
be vying for sales in this market. 
Every device of modern merchandis- 
ing will be employed by the major 
retail stores to stimulate their sales 
of radios. 

Where will the small serviceman - 
retailer fit in this picture? 

There will always be 'fringe' re- 
tail businesses. There will always 
be radio dealers and radio servicemen 
who hang on doggedly to a business 
that yields them little more than a 
subsistence income. These men lack 

Service Men 
Sound Men - 
Amateurs- 
Write for the latest Lifetime BARGAIN 
BULLETIN just off the press! Thousands of 
money- savers in parts, supplies, equipment. 

t m e 
SounD EQUIP. CO., Dept. Eill 
911 -913 JEFFERSON AVE.,TOLEDO 2, OHIO 

RECORDS 
LATEST & HARD -TO -GET BACK NUMBERS 

Some slightly used and some brand new- 
Victor, Bluebird, Columbia, Okeh, Decca, 
Capitol, etc. Such artists as Glenn Miller. 
Benny Goodman, Harry James, Bing Crosby. 
Frank Sinatra, Gene Autry, Duke Ellington, 
Fats Waller, Guy Lombardo, Andrews Sis- 
ters, Kate Smith, Ink Spots, Mills Bros.. etc. 

BIG PROFITS Your opportunity to cash 
in on this new field that 

Is sweeping the country. Specify the type of 
music that sells best in your territory such 
as Swing, Sweet Music, Cow -boy, Hill- billy, 
Polkas, Blues, etc. Your price $13.90 per 
100 records, f.o.b. Chicago, 2% off for cash 
with order. All shipments made within 48 
hours. 

CHAS. HOODWIN CO. 
4419 Broadway, S-IS, Chicago 40. Illinois 

World's Largest Dealers In Used Records 

MODEL A -2 
WITH ADDED SENSITIVITY 

For numerous control applications such as 
burglar alarms, 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 -$11.95 
in SPLIT relay 
LIGHT SOURCE -Will operate up $5.95 to 25 feet with above unit 

Write to Dept. RN 

ADSON RADIO CO. 
221 FULTON ST., NEW YORK 7, N. Y. 

SOUND RECORDING SCHOOL 
A practical 9 months' course in Sound Fundamentals, 
Recording, and Sound Transmission measurements; 
in a laboratory containing transmission sets. oscilla- 
tors, square wave generator and intermodulation 
analyzer, and other equipment. 

Two complete recording studios assimilating broad- 
cast, motion picture and commercial sound recording, 
under the direction of H. M. Tremaioe. 

Approved for Veterans 
DON MARTIN SCHOOL OF RADIO ARTS 

1655 Cherokee St., Hollywood, Calif. 

SERVICEMEN!! 
IN STOCK 

TUBES -PARTS -TEST EQUIPMENT 
I riplett- RCA -Simpson- Hickok -Supremo 

Tube Checkers -VTVM -Sig . Generators 

CHIEF ELECTRONICS 
Wholesale Only 

104R Main St. Poughkeepsie, N. Y. 
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that spark of zeal that impels others 
to study all the factors that make a 
business operation successful and the 
driving force to apply these tech- 
niques to their own businesses. 

But the opportunities for success 
in radio servicing and in radio retail- 
ing are not rationed. The radio tech- 
nician of today who will apply good 
business practices and dynamic mer- 
chandising to his small business will 
be the successful operator five years 
from today. 

Displays, properly used, can be a 
vital force in building that business. 
They should be unique, interesting, 
but they need not be expensive. Their 
possibilities should be carefully stud- 
ied by every man who runs a retail 
business. 

Square -Wave Generator 
(Continued from page 49) 

This waveform is now introduced 
into a cathode follower. As the wave- 
form was inverted by the pentode the 
cathode follower can square up the 
other side of the waveform. The cath- 
ode follower cannot swing very far 
negative, so it will clip the other side 
of the square wave. This results in an 
output square wave which has very 
sharp rises and falls. Of course, there 
is a limit to the frequency at which 
the square -wave generator will oper- 
ate and still produce an output wave 
which is square. The frequency com- 
ponents in the square wave extend 
much higher than the fundamental 
frequency. For the square wave to 
look square it must ccntain a mini- 
mum of frequency components, ten to 
twenty times higher than the funda- 
mental frequency. A ten thousand 
cycle square wave will, therefore, con- 
tain frequencies from 10 kc. to 100 
or 200 kc. and may extend to a mega- 
cycle or higher. As a matter of fact, 
the multivibrator may be picked up on 
a broadcast receiver. 

The higher the frequency com- 
ponents, the steeper the rise and fall 
of the square wave. Therein lies a 
part of its usefulness. The square 
wave may be introduced into an am- 
plifier and the amplifier's output in- 
spected. If the amplifier has poor high 
frequency response or phase distor- 
tion, a comparison of the square wave 
introduced into the amplifier's input 
and the square wave from the ampli- 
fier's output will show up as a de- 
crease of the rises and falls of the 
square wave. Fig. 3B is a typical 
example. 

The flat top of the square wave is 
an indication of the low frequency 
components. If a 30 cycle square wave 
is introduced into the amplifier under 
test, it will have to have a response 
characteristic flat down to ten or fif- 
teen cycles for the top of the square 
wave to be flat; otherwise, there will 
be a slope on the top of the wave (Fig. 
3B). It becomes relatively simple to 
compare an amplifier with a standard 
and to note any deviation from results 

December, 1946 

Length 101 in., 

Heightç Lb ' 
Shipping Weight 

294 Pounds 

The Most Efficient Auto Radio Tuning 
Cable- Servicing Machine in Use Today! 
Completely redesigned to meet MODERN Servicing regwrements. the NEW JED REMOTE -O -CABLE RE- 

PLACER u a vital necessity in the workshop of every auto -radio serviceman 

1 SWEDGES SHAFTING TO PREVENT UNRAVELLING 
2. CUTS SHAFTING TO EXACT LENGTH 

3 REPLACES OLD FITTINGS ON NEW SHAFTING 

4. CASING GROOVE MAKES CUTTING EASY 

I. F. It. H1\l'F11 1'l lil\GClt.. 1111 F'l'. II11111.Iu\ l''h\111. It'1.1.1\. N. 1. 

. , - - ., r ;= á4???tirst?i#G?äei r?grsri o?iz ? 

éadossd ieetiriys i.ans h 

RADIO PARTS Company 
4t?izsnäärv'+;iarr. ° . áträ+4+aäts?cra?gri 

Christmas GIFT SPECIALS .i,, ? . ä-a??àenätä. ? s ?äan sa?ix.?4r äw??à ?ärx 

4 RADIO CHANGER F 

A 
Combination 4i 

R: ß : In beautiful two -tone cabinet. 5 -tube p 

4 A.C. Superheterodyne Radio Corn- s& 

plete with Crescent 9 5. 
9 . 

- 

ti 
: 

6 Changer .... - 

i Bic? err?? ? ärz iiär? rävgrOf*II Agrti?äig?tis? ? tofgti a? ä crG?'gra?ii 

t 
$ 

. A P P L I A N C E D E P A R T M E N T 

`s 

f 
TWO- BURNER ELECTRIC HOT PLATE ELECTRIC IRONS e 

Ai Two models to choose from o 
.1d 3 Heat. High ` Medium weight, non- Q u h J,;,.,,. Quality materials R $4.45 

` c c j used throughout. p: automatic - $1.05 each Rheostat controlled. light- 
' 

$ 
wei ht 5.95 

$6.99 
g 

FULL -SIZE BROILER 
sssA 

- Lots of Six Q Bakes- Grills- Fries -Broils- Roasts -Toasts. . 

We have a complete stock of Radio tubes and Stand. l All parts rust proofed, made of High- finish 

and Radio Parts. sf. heavy gauge aluminum. 

s sr 
Write us for any of your needs in replacement parts. High and low heat Range. 

Also carry a complete line of sound equipment. ' Comes complete with juice rack and cord. 

fft Send for our latest post -war catalogue. .?1. $12.60 D 

RADIO PARTS COMPANY 
a 

612 W. Randolph St., Dept. N, CHICAGO, ILLINOIS 
S DÉl0.3WDC?L?'LJx+lS?C.s.. iSS X151! Ggi0b1it-lgfS>)NC*?? t;ii'es[?GOz?G?U^ wS;isse4Gf :. 
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CAPACITORS - 
OIL, PAPER and 
ELECTROLYTIC 

1616 N. THROOP ST. 
CHICAGO 22, ILL. 

NOW 
IN 

STOCK! 
ORDER 

TODAy1 

McMURDO- SILVER "VOMAX" 
Net Price $59.85 
Model 904 CapacitaneeResistance 

Bridge $49.90 
Model 905 "Spar: " -signal tracer $39.90 

GENUINE GENERAL ELECTRIC 
12" PM SPEAKERS 
with New Alnico 5 Magnet 

Capable of handling 12 watts output 
SPECIAL - $10.50 

EASTERN 14 Watt Amplifier 
with tubes $S822 

RADIO LINE FILTER -Reg. Lin 
$9.95. SPECIAL $ 4.75 5" PM SPEAKERS -alnico 5 magnet $ 1.65 

MANY TEST INSTRUMENTS IN STOCK! 
LOOK AT THESE VALUES! 

SIMPSON 215 volt -ohm -milliammeter $32.50 
SIMPSON 260 volt -ohm -milliammeter $38.95 
SUPREME 542 -B volt.ohmmilllammeter $23.65 
SUPREME 576 oscillator $68.95 
SUPREME 504A tube and set tester $89.50 
ELECTRONIC DESIGNS "VoltOhmyst " $52.50 SPECO signal tracer, with probe $44.95 TRIPLETT 666 -H voltohm -mí1. $20.00 
TRIPLETT 625 -N volt -ohm -mil. $45.00 
TRIPLETT 2432 signal generator $88.50 
TRIPLETT 2405 volt -ohm -milliammeter $68.50 
RADIO CITY 322 tube tester $41.50 
RADIO CITY 461AP volt.ohm -mil. $43.50 
RADIO CITY 802 -N tube and set tester $59.50 
WATERMAN 2" oscilloscope $55.00 
DUMONT 274 -5" oscilloscope $99.50 DUMONT 164-E 3" oscilloscope $105.00 
DUMONT 208 -B 5" oscilloscope $235.00 

Also, TUBES AMPLIFIERS PHONOS - SEND FOR NEW FREE CATALOG! - 
SCENIC RADIO tv ELECTRONICS CO. 
53 PARK PLACE Dept. D N. Y. 7, N. Y. 
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obtained therefrom. Lines represent- 
ing the slopes of the top and sides of 
the square wave may be drawn on a 
piece of transparent material and 
placed on the front of the scope. 

This method of investigating the re- 
sponse , of an amplifier is. much more 
quickly performed than the usual 
method of taking measurements at 
many points with a signal generator 
and output voltmeter. Of course, it is 
not as precise, and constitutes a qual- 
itative measurement, but it will 
quickly show major deviations from 
proper operation. 

This square -wave generator is built 
on a chassis 8" x 8" x 2 "; The power 
supply is located along the back edge, 
and the tubes are lined up in back of 
the panel so that they will be close to 
the controls mounted on the panel. 

The frequency of the multivibrator 
is varied by means of a dual potentio- 
meter which changes the resistance 
simultaneously in the two multivi- 
brator tube grids. As it is not good 
to cover too great a frequency range 
by the variation of this resistance, the 
capacitors in the grids of the multi - 
vibrator tubes are switched. Two 
ranges have been provided, extending 
from 25 to 3500 c.p.s. If a wider fre- 
quency range is desired, it may be 
added. It is feasible to include a 
range that goes as high as 50 or. 100 
kc., if the builder wants to apply 
square wave testing to video or wide 
band r.f. amplifiers. Small capaci- 
tors are merely switched into the 
same circuit. 

The leads should be short and direct 
and kept away from the chassis to de- 
crease unwanted circuit capacity. All 
of the circuits should be grounded to 
the common ground lug instead of de- 
pending upon the chassis for ground. 
The dial calibration is reproduced on 
page 48, and if the values are followed_ 
closely and the layout adhered to, it 
can be copied and pasted to a dial, or 
the unit can be calibrated if high ac- 
curacy is desired. The photographs 
appearing on page 49 show the au- 
thor's manner of construction. 

The power supply is conventional, 
except for the larger filter condensers. 
These are essential to eliminate com- 
mon coupling in the power supply cir- 
cuit, and the attendant introduction 
of unwanted products of one tube in 
the plate or grid circuit of another. 

The use of a square -wave generator 
presupposes the user has an oscillo. 
scope, as its uses require visual ob- 
servation. The. scope may be syn- 
chronized more solidly and accurately 
with a square wave or a differentiated 
square wave, because the synchroniz- 
ing points are more accurately defined 
in time. 

The rise of the square wave being 
so fast provides a nice synchronizing_ 
voltage if it is introduced to the sync 
input to the scope through a very 
small condenser (.00001 pfd.). This is 
also true when it is desired to syn- 
chronize a free running multivibrator. 
The multivibrator flips when .its grid 
voltage rises to a certain voltage. If 
an external recurrent synchronizing 

The BUY of a LIFETIME! 
U. S. SIGNAL CORPS Ord y 

5 Meter $ 49 
SHORT WAVE 

TRANSMITTERS XMTR & tube 
only 

(72.2 Me) Lass mike, batteries 
and antenna 

One 1% volt dry cell and 67% volts of 
B operates it. Just attach di -pole, key 
or mike, connect the batteries and it's ready to use. Signal Corps spec wired 
with silver wire, silver -mica condensers. 
and precision resistors. Highly stable 
circuit with Lo -Loss sliver inductance. 
(Adjustable padder.) Schematic sup- 
plied. 

Converts easily to walkle- talkie and Ham 
bands. 
Weighs less than a pound. 
Shipped by express only. No C.O.O.s. 
No Parcel Post. 
A sacrifice at only $3.49. Postal or ex- press money order or certified check. 

NEWARK SURPLUS MATERIALS CO. 
324 Plane St. Dept. N. Newark 2. N. I. 

Send stamp for our giant Catalog 

Record Breaking Low Price 
QUALITY RADIO KITS 

REDUCED BELOW O.P.A. 
CEILING PRICE 

Model S -5P (Illustrated)... 
Improved superheterodyne 
circuit, built -in loop an- 
tenna, PM Alnico Speaker, 
streamlined airplane dial, 
wide tuning range, 550Kc- 
1600 Kc, 5 tubes (including 
rectifier 115V -AC -DC 12SK7 
IF) 12SA7 converter, 12SQ7 

Det. and 1st audio 5OL6GT output and 35ZGT recti- fier, brown bakelite cabinet. Complete kit, less tubes at $10.95. 
Many Other Kit Models Available 

Write for Descriptive Catalog K 
All Kits Furnished Less Wire and Solder 

RADIO KITS COMPANY 
120 Cedar Street New York 6, N. Y. 

SUPREME QUALITY 

TRADE -MARK REG. U. S. PAT. OFF. 

ELECTRIC SOLDERING IRONS 
4116 AVALON BLVD., LOS ANGELES 11, CALIF. 

WIRELESS PHONO OSCILLATOR 
NO LICENSE REQUIRED 

Transmits recordings from phono pickup or voice from mike to radio without use of wires up to 500 ft. Neatly Designed. 
Complete Kit, less tubes $3.49 Above hit assembled and tested $4.49 
A Kit of tubes. 128 .97, 3525 $2.49 

immediate delivery. 
CONSTANT ELECTRIC 

112 Cornelia Street Brooklyn 21, N. Y. 

I1 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 16 
RCA INSTITUTES, Inc. 

A Service of Radio Corporation of America 
75 VarIck St.. Now York 13. N. Y. 

tRABIREE' 
WHOLESALE RRDIO 

2608 Ross Ave. 

DALLAS 1 TEXAS 
RADIO NEWS 
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D 

The 
? RADIO TUBE 

b VADE- MELKEI 

WORLD'S 
1946 

m 

RADIO 

TUBES 

U. S., British, 
French, Czeck, 
German, Italian, 
Russian, etc., etc. 

240 pages of complete charac- 
teristics with explanations 

Up to date 
1946 edition just out 

ELECTRONICS says, "Here at last is the 
radio tube handbook radio engineers have 
dreamed of . . . in seven carefully prepared 
tables and charts." 
"Probably the most complete and authorita. 
[ive set of tube -data in existence," says 
RADIO CRAFT. 

BUY IT AT YOUR FAVORITE RADIO 
PARTS DEALER or direct by mail from us. 

e///2 
per copy; add 15e f postage outside U.S.A. 

Exclusive North American distributors: 

EDITORS & ENGINEERS, Ltd. 
1302 Kenwood Road 
Santa Barbara, Calif. 

(Minimum trade order: 3 copies) 

made 4-P &O. /lee sneers vieers 

CORNISH WIRE CO., INc. 

15 Park Row New York City, 7 

December. 19 -16 

Fig. 3. Waveforms illustrate distor- 
tion present in square wave. (A) 

Poor love frequencies. (B) Unfavor- 
able high frequencies. (C) Bad high 
and low frequency response. 

voltage is introduced to its grid, it will 
flip sooner. 

Therefore, a multivibrator may be 

locked in step with a synchronizing 
pulse, provided the frequency of the 
pulse is higher than that at which the 
multivibrator would run free. If that 
pulse is steep, the multivibrator fre- 
quency will be accurately determined 
by the frequency of the external fre- 
quency source. 

The square -wave generator has 
many other uses which will come into 
more general usage as television cir- 
cuits become more common, because 
the television signal is really a series 
of pulses, the fronts and durations of 
which determine the proper sweeping 
of the cathode -ray tube to produce a 
picture on its screen. 

It is also useful in placing a signal 
on the intensity grid of the cathode - 
ray tube in an oscilloscope, to con- 
stitute a calibrating method for meas- 
uring the spacing or frequency of an 
unknown wave. It would alternately 
blank and unblank the trace on the 
scope and be apparent by producing 
a trace which is composed of a series 
of equispaced dashes on the screen 
instead of a solid line. If the fre- 
quency of the square wave is known, 
then it may be readily compared with 
the frequency of a wave introduced on 
the vertical plates. This is very use- 
ful when the sweep in the scope is not 
linear, as most of them are not at low 
frequencies. 

The square -wave generator may 
operate an electronic switch to ob- 
serve, alternately, two waveforms on 
the screen of a scope for direct com- 
parison. This would constitute a con- 
venient method to compare the input 
and output of an amplifier under in- 
spection. 

Use will suggest a host of other ap- 
plications for this versatile square 
wave generator. - 

MONTHLY 

LED oIE ` SPECIALS 

SURPLUS BARGAINS 
4 TUBE AMPLIFIER (2 -7C3, 7F7, 7Y4) Used as 
electronic supercharger control. 110V, 400 cycle. 
Contains: 1 power trend., 7 condensers (mica & tell), 

resistors, 4 betel sockets plus other components 
wort,[ many times the price. Black crackle case and 
fitted slide-in chassis. eye. x 41/2. x 3a/an Less í.49 
110V. PANEL LIGHT AbSEMBLY. 1" amber jewel, 
D.C. bay. base. Gun metal finish; up to 5/4" panel i .49 mtg. 
Neon Glow Lamp. Ve watt, 110V, D.C. bay base. 
Clear 9 .29 
EARPHONE HEADBANDS (Army HS -23) Leather cov- 
ered frame, adj. forks. Win PL-54 and double 
cord 9 .39 
PI.-54 plug with 13" tipped double p:tone cord S .19 

fe 
ALNICO MAGNETS 

a< 
No. 1 -Bar, 81/2" x 1/a" x 1 y" S .39 

No. 2-Face 5/i" X V ri 
per ch .98 

No. 3 -Heavy duty bar, 21/2" x 1%" x 
5 /l8" thick .98 

No. 4 -Face a /s" 5-5" X rye" high .39 
No. 5- Polished, face 7/e" x 9/18" x Ws" 

.35 high 
No. 6- Polished bar, 9 /16" x 1/4" x 1/8" 1.00 20 for 
No. 7 -Face l/' x yy" x Ve high .10 
No. 8-Horseshoe, ea. pole ;§" sq.; 11/4" ,89 
No. 9- Horseshoe, ea. pole 9/" sq.; lt/2" 

high 1.29 

SPOT Momentary Switch, plunger type. Moulded hake. 
lite case, panel mtg. 0A /125V $ .23 
SELSIN Scycle. YNCHRO TRANSMITTERS (brand new), 

follower. 31 " 0 x a Sig". Per pair-$10.49; b pairs (@ 

$9.95 per pair. 
SELSYN Gr.NERATOR (No. 2J1F3). Used in pairs as 
above, but operates on 45V, 80 cycles. 2l/' 3C 4 ". 
Per pair $3.95 
SMALL MOTORS: G.E. 27V, DC, 145 RPM, .65 amp. 
14 0a. /in. 1%. x 4 ". Shpg. wt. 1 lb $1.49 

1 40 H.P. Shunt Wound Reversible. 27V. DC 3800 
RPM 1.4 amps, continuous duty. 3" x 45/4" shaft 7 /s" 
long. Black crackle finish. Sing. wt. 4 lbs 53.45 
POWER RHEOSTATS, 15 ohm -50 watt. Suitable con- 
trol for small moon, electric trains, filaments, etc. 
Porcelain maul, cast alum 5 .98 

TUFS: Perfect clndition, but not In sealed car- 
tons. Guaranteed for 90 days. No. 28, 27, 48, 
58. Or 8F8 -$.29; No. 24, 42, 77. 8A7, 8C8 
ODO, 6J3, 8K8, 8K7, 0Q7 or OSQ7 -$.39; 
1.0. 50. 8A3 or 868 S .59 

operation. 
Meter Tech. 

and diagraams 58 ppp' 
Theory .15 

3 TUBE AMPLIFIER (Bendlx). 2.6110, 3.69NT, 27V. 
DC or 110V. 400 cycle. Originally used in remote 
Indicator and mobile equip. control circuits. Black 
crackle, sblck -mtd. case and fitted chassie. 75/4. x 
31/ x 415," (shpt. wt. 7 lbs.) Less tubes 52.49 
F.M. Technical Manual (Army). Theory, operation, 
and maintenance. 86 lllust, 49 diagrams. 240 pp. $.39 

SERVICEMEN'S KITS 
1 -Ten assorted antenna, R.F. and 

oscillator coils I .96 2- Speaker Cones -12 asst. 4" to 12" 
moulded and free -edge (magnetic 
Incl. Less voice coil 2.00 

-45;'4s 

` 

# 3- BAKELITE MICA CONDENSERS -50 
asstd .00001 to .2mtd, 400.900WV. 
Capacities clearly marked 2.95 # 4- TUBULAR BY -PASS CONDENSERS -50 asstd .0003 to .25mfd, 200. 
ito Standard brands 2'49 

# s- Ee lyt -0s iluding 
multisection, paper and can types. 1.25 # 6-Dial Scales-23 asstd. airplane and 
slide rule. (acetate and glass in- 
eluded) 2.98 # 7- Escutcheon Plates -25 asstd.. air 
plane, slide -rule and full. vision 
types 2.98 # 8- Knobs -23 asstd. wood and bake- 
life, including set -screw and push- 
on 1.00 # 9-Wafer asstd. 4 to 7 

# 10-- Voltsge Dividers -10 asstd. 
ard multi- tapped. High Wattages in 
eluded 1.98 

# 11- Shield Cans -13 asstd. sizes for 
cons, tubes. transformers. etc 1.00 # 12 -lites Trimmers and Padded; 13 as- 
orted. Including multiple and car 

emit base times .69 

PROMPT SERVICE ON ALL SPEAKER AND PHONO 
PICKUP REPAIRS Min. Order 52.00 -20ái Depos't 
Required on all orders. Please add sufficient postage. 
Write Dept. RN -12. 

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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,_famous for 

CREA T VALUES 
OUTSTANDING OFFERINGS 

OF NEW KITS 
H -101 FIVE TUBE SUPERHETERODYNE KIT - 
Small Bakelite cabinet approximate size 
9 "x5 "x6 ", complete parts except wire and 
solder for the construction of a standard super- 
heterodyne receiver using 50L6, 3525, 12SA7, 
12SQ7, and 12SK7. 

A simplified circuit diagram included in this 
kit enables any one with a slight knowledge 
of radio to construct a highly efficient 
receiver. Price not including tubes...... $10.75 
11.105 AUTOMATIC RECORD CHANGER KIT - 
co-s:sts of 1- Automatic Record changer, single 
post; 1 Portable leatherette cabinet for above; 
1 Crystal pick up. 1 -5" P.M. and output trans- 
former; 1 complete kit of parts including tubes 
but excluding wire and solder, to construct a 
3 -tube amplifier using 1 -50L6, 1 -35Z5, 
and 1- 12$Q7. Price complete ........................ $36.955 

All prices are F.O.B. New York City. 
Write for our new catalogue thawing new 
Lett equipment, tubes and a large 
variety of new replacement 

U.S.A. 
. 

We ship anywhere is the .A 
-promptly. 

RADIO DEALERS 
SUPPLY COMPANY__ 

135 LIBERTY ST., NEW YORK 6, N.Y. 

WAR SURPLUS 
SALES 

RADIO- ELECTRICAL -ELECTRONIC 

EQUIPMENT- PARTS -SUPPLIES 

General Radio 1 amp Variacs 9.95 
SUPERIOR 2 KVA Power Stats; 115 volt AC. 
50-60 cycle single phase, input -output voltage 
range 0 -135 volt maximum rated output; current 
15 amp available over entire range of 
output voltage; weight approx. 20 lbs 29.50 
SUPERIOR 3A KW power scats 2 in tandem. 
each 115 volt AC single phase. Same as the 2 KVA 
but twice the input and output voltage 

54.50 
WESTERN ELECTRIC or SYLVANIA 
IN 23-21 Crystals 35i each 3 for 1.00 
ZENITH -BEN DIX or RAWLINS Frequency 
Meters BC 221 with original crystals; complete 
with spare tubes; each one tested, cali- 
brated, guaranteed 54.50 
Parallel f18 Zip wire; 10 foot lengths, with 
lugs on each end each I54 
Phantom antennas, each 504 
Crystals 5000 KC complete in holders. . 1.95 
Standard rack cabinets heavy gauge steel. 
crackle finish; panel opening 19' wide, 
27' high 12.95 

MANY OTHER INTERESTING ITEMS 
Prompt Delivery 

25% deposit required on each order 
Shipped F.O.B. New York 

MICHAEL STAHL, Inc. 
39 VESEY ST. 

Tel. COrtlandt 7-5890 New York 7, N. Y. 

Crystal Controlled Signal 
Generator 

(Continued from page 43) 

imately 50 per -cent while on the 1000 
kc. channel modulation is close to 100 
per -cent. The higher percentage on 
the 1000 kc. assures good tone strength 
at the higher harmonics used in short- 
wave alignment. External crystals 
used with the oscillator will also be 
modulated heavily. It is noteworthy 
that with crystal control there is a 
negligible amount of carrier shift, or 
frequency modulation even with 100 
per -cent modulation. Thus the tone 
will appear on the carrier frequency 
and not above or below it. 

With the modulation control set at 
"PURE RF" there is naturally no 
modulation present on the r.f. output. 
The audio output jack on the panel 
carries the internal audio tone in this 
position and may be used for signal 
tracing through the audio stages of re- 
ceivers or amplifiers, or wherever an 
audio signal is needed. The amplitude 
of this signal is approximately 7.5 
volts r.m.s. at an impedance of about 
50,000 ohms. 

In "EXT. MOD." position the in- 
ternal audio is inoperative, and the 
r.f. output may be modulated by an ex- 
ternal audio signal coupled into the 
audio jack. A modulating voltage of 
about 7.5 volts is required for 100 per- 
cent modulation although satisfactory 
modulation will result with as low as 
2 volts. This feature may be used con- 
veniently in testing phono pickups or 
microphones by coupling them into the 
audio jack, setting the switch to "EXT. 
MOD." and monitoring the r.f. out- 
put in a receiver. Fidelity of modula- 
tion will be excellent because of the 
low carrier shift with crystal control. 

Fig. 2 shows the circuit diagram of 
the signal generator. Two tubes are 
used, a 12SK7 as an oscillator and a 
35Z5GT rectifier. The oscillator is 
designed to provide maximum isola- 
tion of the crystals. This is done by 
using grid 2 as the oscillator anode, 
and simply electron coupling to the 
plate and output circuits. As a result 
there is no danger of injuring the crys- 
tals through accidental application of 
voltage to the output leads. Grid 3 
controls the electron stream to the 
plate, providing modulation when an 
alternating voltage is applied to it. 

The internal modulation is supplied 
by a f/4 watt neon tube relaxation type 
oscillator at approximately 400 cycles. 
Its stability is maintained through a 
decoupling network adjusted for 100 
per -cent modulation of the 1000 kc. 
channel. 

Direct current to the oscillator is 
furnished by the 35Z5GT rectifier. The 
circuit is a conventional a.c. -d.c. type 
with the common negative bus floating 
above the chassis. This allows the 
chassis and cabinet to be grounded ex- 
ternally, eliminating the danger of 
shocks so commonly associated with 
a.c. -d.c. circuits. The tube heaters are 
connected in series across the line: 

BARGAINS 
2" PM Speaker with Output 5 1 58 
Lapel Mike Coble 066 ft. 

Generator Condensers 
Solar .1 -.25 or .5 MFD . . 5 .24 

Solar 30 MFD 450 Can. 
Plugs into Octal Socket 

Signal Generator -All Wave 
Tube Checker -Latest Portable 
67í/2V Minimax B Surplus 
Superior CA -I1 Signal Tracer 

5 .78 
549 95 
539 50 
5 79 
518 75 

Record Changer . . . . $18.95 ea.-2 for 535.00 
Send For Latest Bulletin 

MAC'S RADIO SUPPLY 
8320 -22 LONG BEACH BLVD. 

SOUTH GATE, CALIF. 
Telephones - KIMBALL 4111 - 4112 

WANTED 
EXPERIENCED RADIO 

SERVICE MAN 
To Write Up -To -Date High Level 

RADIO SERVICING COURSE 

for up- grading of practical radio servicemen. 
Work can be done in spare time on Fixed 
Fee basis. Course must be comprehensive 
for latest equipment including FM and Tele- 
vision. Give full information regarding edu- 
cation, radio servicing experience and writ- 
ing experience in first letter. Box 439. c/o 
Radio News. 185 N. Wabash Ave.. Chicago 
I, Illinois. 

PAPER and MICA CONDENSERS 
50 paper and mica condensers $1.00. Brand 
new, fine assortment, popular sizes. WI. 
app. I Ib. f.o.b. Cash, check or M. O. 

Kensington, P.O. Box 91, Bklyn. 18, N. Y. 

RADIO 
RAL10 Technician and Radio Communications 
courses. Register now for new classes start- 
ing first MONDAY of each month. Day and 
Evening Classes. 

AMERICAN RADIO INSTITUTE 
101 West 63d St.. New York 23. N. V. 

Approved under GI BUI of Rights. 

1000 Pieces of 

HARD To GET 
Electronic Hardware 

In an O -B ADA -RACK . . . the handiest 
rack you ever used in your shop. Com- 
plete for $5.94 net. 

Consists of: 

600 Cadmium Plated Machine Screws 16 -32 
x VI; 6 -32 x 1/7; 8 -32 x t /a; 8.32 x 

10 -32 x t /a; 10 -32 x t /1) 
300 Matching Hexagon Nuts 
100 10 x Vs Sheet Metal Screws 

Kit complete with work rack and glass con. 

Winans. Can be suspended from below shelf 
or used as o shelf itself' 

O -B LABORATORIES 
P. O. Boo 1137 -R Glendale 5, Calif. 

RADIO NEWS 
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BOOKS 
MOST - OFTEN - NEEDED 19 -16 

11.111141 191.11:ILAMS" by M. N. Beit- 
man. Published by Supreme Publica- 
tions, Chicago. 192 pages. Price $2.00. 

The book contains circuit diagrams 
and parts lists for home radio receiv- 
ers manufactured from VJ Day up 
through June, 1946. While many man- 
ufacturers are not represented, the 
text contains information about the 
products of 47 companies. 

This volume, which is the sixth in 
the series, is the first to be published 
since the resumption of home receiver 
production. Servicemen will undoubt- 
edly find this book of help when the 
new receivers start appearing in the 
service shops for repairs and adjust- 
ments. 

* * * 

"REFERENCE DATA FOR RADIO 
ENGINEERS," Second Edition. Pub- 
lished by Federal Telephone and Ra- 
dio Corporation, New York. 322 pages. 

The second edition of this reference 
book has been greatly expanded to 
include important new developments 
which have been made since the first 
edition made its appearance in August 
of 1943. 

In order to provide the user with 
more complete information than was 
available in the first edition, the engi- 
neering staff which compiled this ma- 
terial, added chapters on transformers 
and acoustics; expanded the sections 
on vacuum tubes and amplifiers; in- 
cluded additional information on cath- 
ode -ray tubes and enlarged the treat- 
ment of wave guides and resonators, 
and divided the chapter on radio prop- 
agation and antennas into two sep- 
arate units, each greatly enlarged and 
amplified. 

All of the material has been brought 
up to date and additions suggested by 
the readers of the first edition incor- 
porated in order to provide full cover- 
age of all of the subject matter likely 
to be useful to the radio engineer. 

This book represents an "in -the- 
pocket" reference library for the radio 
engineer, and as such should find wide 
acceptance by those whose work re- 
quires on- the -spot availability of for- 
mulas, tables, etc. 

* * * 

Q°COYNE RADIOMAN'S HAND- 
BOOK," compiled by the Technical 
Staff, Coyne Electrical School. Pub- 
lished by Coyne Electrical School, Chi- 
cago. 345 pages. Price $3.25. 

While a book of this type is difficult 
to review, it is not hard to evaluate. 
This text is, in the true sense of the 
work, a handbook. The compilers have 
gathered together under one cover 
thousands of facts and figures pertain- 
ing to the repair, design, installation, 
assembly and servicing of radio equip- 
ment. While the subjects covered are 
too numerous to mention individually, 
suffice it to say that the compilers have 
presented tables, charts, graphs, etc., 
December. 1 9 16 

WIRELESS PHONOGRAPH 
WITH AUTOMATIC 
RECORD CHANGER 

No wires to connect. Just 
plug in and play through 
radio. 45 minutes of unin- 
terrupted plays of 10 or 
12 inch records without 
reloading. For 110V. 60 
cycle operation. Complete 
with open type walnut 
veneer cabinet. Shipping 
weight 141/2 lbs. 
B6200 Net, 526.97 
Each 

TABLE MODEL 
RECORD PLAYERS 

Beautifully designed cabinet of matched birch ve- 

neer. Built -in amplifier. 5" PM speaker with Alnico 
#5 magnet. Lightweight tone arm assures longer 
life for records. Shipping weight 17 lbs. 

$26.97 B620I Net 26 

PORTABLE MODEL 
RECORD PLAYERS 

Similar to model E6201, 
with wood case covered 
in smart two -tone leath- 
erette. Shipping weight 
17 lbs. X28.22 
B5816 Net 

Write for Free 1946 Parts Catalog 

731 West Washington Boulevard 
DEPT. N CHICAGO 6. ILLINOIS 

AMERICAN TIMER 
ELECTRIC CLOCK 
8 inch diameter plas- 
tic case with sweep 
second disc enclosed 
in glass face. 60 cy 
cles -110 V. A.C. cur 
rent. 12 to carton. 

App. weight I lb. ea. 

86050 $4.20 
Net 

Si. Louis MICROPHONE COMPANY 
SPECIALISTS IN MICROPHONE MANUFACTURING 

2726 -28 BRENTWOOD BLVD. ST. LOUIS 17, MISSOURI U.S.A. 

"The Finest Line of Modern Dynamic Microphones" 
Each designed for your specific applications. 

PLASTIC HAND 

BROADCAST 

"Where Research languishes In- 

dustry dies. Research is the life 
insurance of industrial progress." 

-General David Sarnoff (RCA) 

The Microphone of the 

Electronic- Atomic Age 
Ultra Modern Design 

with 
Engineered Performance 

CARDIOID AMATEUR F. M. 

AIRCRAFT 

DIFFERENTIAL 

COLORMIKE 

Ask your dealer or write for free catalog on the Complete St. Louis Line. 

Licensed Under U. S. Patents of American Telephone and Telegraph Co. and Western Electric Co., Inc. 
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NEW -JUST RELEASED! 
rl+rs-avooü. 

Ea( f.,05.4 >Nor 
Model CF -1 -60 

EXAM -ETER 
With Exclusive P a t- 
ented Solar "Qutok - 

- Check" Circuit. A 
sturdy. reliable instru- 
ment designed to sim- 
plify and speed Up 

- -- electronic servicing. 
QUALITY CHECKING OF CAPACITORS UN- DER OPERATING CONDITIONS. CAPACITANCE-10 nfto 2. 
POWER FACTOR -0 to 55 percent. 
LEAKAGE CURRENT -at voltages uD to 550 volts. 
INSULATION RESISTANCE - 3 to 10.000 

RESISTANCE-100 ohms to 7.5 mega. 
DC Vacuum Tube V.M. -0 -550 volts. 

Vacuum Tube V.M. -10 to 
50 volts. Vac 
Complete with tubes and test 59 70 
leads, ready to operate 

RCP Model 802N 

COMBINATION 

TUBE -SET 

TESTER 
Immediate Delivery 

from Stock. 
A complete tube tester and a complete set tester. 
with only 5 simple switches to operate rot both tube and set tester combined. 

RANGES 
DC VM. 0/10/50/500/1000 at 1000 ohms per v. 
AC VM. 0/10/50/500/1000. 
DC MA. 0 /1 /10 /100 /1000 DC Ammeter 0 /10. 
Ohmmeter 0 /500 /5000 /1,000,000 /10,000.000. Low 

ohm center. 
D.B. Meter -8/15/15 to 29/29 to 49/32 to 55 db. 
Four range output meter -same as AC volts. 
S1ae: 12%x12x5'/s inches. Weight: 
11% lbs. Complete in handsome $550 / 
harr dwood case, with test leads, self - Y 
contained batteries, ready to Oper- 
ate. Net 

221 FULTON ST., NEW YORK 7, N. Y. 

RADIO PARTS 

SOUND SYSTEMS 
ELECTRONIC 
APPARATUS 

Depend on 
RADOLEK 

Radolek's big Free Profit 
Guide Catalog and Profit 
Bulletin supplements keep 
you abreast of the 
rapidly changing radio 
situation. Buying from 
Radolek means greater 
values, better service 
and more profits. Make 
Radolek your buying 
headquarters. 

Large Stocks 
Fast Service 

RADIO PARTS 

SOUND SYSTEMS 

FREE 
CATALOG 

a,a 
RADOLEK e.- CO., Dept. 6't -1 7 

- ti`r 
601 W. Randolph St.. Chicago 6. 
Please send your FREE Profit Guide Catalog. 

Name 

address 

SAVE AT RADOLEK 
166 

covering such items as resistance and 
insulation; electric circuits; power; 
capacitors and capacitance; receiving 
tubes; coils and coil windings; reac- 
tances and energy losses; resonance 
and coupling; transformers; power 
supply from a.c. or d.c. lines; power 
supply with batteries; amplifiers; re- 
ceivers; oscillators and antennas; 
sound systems and devices; and me- 
ters and measurements. 

In addition, one section is devoted 
to the commonly used abbreviations 
and symbols found on circuit dia- 
grams, tube symbols, screw, drills and 
sheet metal data, conversion tables, 
square roots, trigonometric functions 
and the use of formulas. 

From the scope of the book, briefly 
outlined here, it may be safely as- 
sumed that this book would serve 
equally well the student, radio serv- 
iceman, amateur, designer, engineer, 
or layman. 

a s 

"CAPACITORS by M. Brotherton. 
Published by D. Van Nostrand Com- 
pany, Inc., New York. 104 pages. 
Price $3.00. 

As Dr. Brotherton points out in the 
introduction to this book, there has 
long been a need for a text which 
could be used as a practical guide to 
the proper selection of capacitors for 
various electronic applications. 

This book is not written for the en- 
gineer who designs or supervises the 
manufacture of capacitors, but for the 
man who must decide which capacitor 
shall be used for the job at hand. One 
of the most valuable chapters in the 
book, from the viewpoint of the "prac- 
tical" man, is the one entitled "Twenty 
Keys to the Right Capacitor." Here 
Dr. Brotherton has listed the impor- 
tant points which must be considered 
by the engineer or designer. 

While this text cannot be said to be 
an elementary treatment of the sub- 
ject, the material is presented in such 
a way that it might easily be used by 
the student and serviceman. The writ- 
ing style is lucid and the author has 
taken the time to explain capacitor 
behavior thoroughly. 

ERRATA 

In Fig. 2, page 116 of the September issue, resistor R:, should run directly to ground in- stead of to the cathode. The lower end of primary of T, should be connected to ground. Paragraph 4 of the text should read 115, instead of R. 

On page 39 of the October issue, the value 
of L, in Fig. 2 should be 20 microhenries 
instead of millihenries. 

Photo Credits 
Pages Credit 
29 ShurAntennaMount. Inc. 
30, 31, 150. 180.Walter Steinhard. Staff Photographer 
32. 33. 34. 88. 90, 94....Oteration Crossroads Photo 
30 (left center) Maxon, Inc. 
35 Taylor Western Transmitters 
39 Dints. Inc. 
40 General Electric Company 
42, 43 Bliley Electric Company 
44, 45. Firestone Tire and Rubber Co. 
50, 51 Belmont Radio Corp. 
108 Frederick Hart & Co. 
116 Tobe Deutschmann 
118 Raytheon 

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 

A. 5 -TUBE Superhet radio complete, $19.83; B. 
4 -prong Universal vibrators, $1.50 ea., 10 for 
$11.90 ; C. 67;1 V. Eveready Batteries, guaran- 
teed, $1.19 ea., lots of 15, 95c ea. ; D. Bugs, du- 
plicate of Vibroplex "Lightning Bug," $5.95; E. 
Roller -Smith 3 %° round meter, 0 -1 mill. move- 
ment, scale 0 -4KV, $4.95; F. Electrolytics, In- 
verted Can se /screw neck lug terminals, 40 mfd. 
450 W.V., $1.35 ea., 3 for $3.25 ; G. National Vel- 
vet Vernier Dial, 3% ", $1.50; H. Resistors : 10 
Watt Wire Wound -1, 42, 50 & 80 Ohm, 10c ea. ; 
I. 100 Asst. Resistors (mostly 1 watt), $4.95; 
J. Radio City #447P, Portable Volt -Ohmmeter, 
$21.95 ; K. Capacity & Resistance Bridge by 
Clough -Brengle, $59.50 ; L. Bayonet sockets 
w /wires, 10 for 39c ; M. Universal Switch, 3 pole, 
3 throw, 3 decks (9 throws at once), 59c ea.; N. .00035 2 -gang, Variable condensers, super or trf.. $1.79 ea. ; 0. Hammarlund, HFD -35, Micro 
Dual Condenser, Capacity 4 -35 mmf. per sect.. 
;1.85 ea.; P. Open Circuit Jacks, 24c ea., 10 for 
$1.90 ; Turner, Astatic microphones. cartridges. 
etc. Belmont Radio Supply, 1921 Belmont Av., 
Chicago 13, Ill., or 325 S. Chicago St., Joliet, Ill. 
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. 
Bursina Radio, Route 5, Grand Rapida, Mich. 
BC -221 FREQUENCY Meter Power Supplies with 
mixer tube built in for modulating R. F. output. 
$23.50. Television Specialties Co., 315 Madison 
Street, Oak Park, Ill. 
WAR Surplus Electronic Equipment. Descriptive 
list free. Engineering Associates, Far Hills 
Branch, Box 26, Dayton, Ohio. 
RADiO Tubes -Dealers, order your needs -be sur- 
prised at prices. Address Radio Tubes, Box 108, 
Elizabeth City, N. C. 

TUBES (loose -packed) 50Y6GT, 117Z6GT, 6K7GT, 
6V6GT, 75, $0.49 each postpaid. Every tube guar- 
anteed. S &S Radio Co., 140 Derby St., Salem. 
Mass. 

SECONDARY Frequency Standard -General Radio 
Heterodyne Frequency Meter and Crystal Calibra- tor; Navy Type LR 3; Brand New; Highest Offer. 
Frazier, 21 Taylor Street, Wollaston, Mass. 
SURPLUS bargains: Pyranol capacitors 4000 
working volts, .15 mfd, 75c ; .25 mfd, 85c ; 2 mfd. 
$3.35 ; 0 -1 milliameters 3% square case, $2.50: 
write for list. Rubin Radio. Sycamore Avenue. 
Shewsbury, N. J. 

BARGAINS -Transmitter Parts 1500 Henry 
Chokes- Amertran Shielded DeLuxe Modulation 
Transformer 50 -watt Push -Pull Input Trans 
former Low Loss Switches High Voltage Mica 
and Filter Condensers Dyne Motors * Meters 
Transmitter Tuning Condensers Cabinets As- 
sorted Knobs. Write for free descriptive price 
list. Elec -Tech Industries, Inc., 520 Elm St., Cin- 
cinnati, Ohio. 

TELEVISION Parts: 10 and 12 inch cathode ray 
tubes very reasonably priced and the following 
parts in kit form -deflecting coils- focusing coils -picture and sound i.f. channels using the latest 
circuits with the newest miniature tubes. R.F. 
high voltage power supplies and R.F. tuners. 
These units are built on subchassls for mounting 
on main chassis. Send for our price list now. 
Television Specialties Co., 315 Madison Street, 
Oak Park, Ill. 
FREQUENCY meter model 211 125- 20,000 kilo- 
cycles. $45.00. Box 243, Aberdeen, Maryland. 
DIAGRAM, Case HIstories for Every Receiver, 35c. 
Lopes, 780 E. 214, New York, N. Y. 
RME -45 COMMUNICATIONS receiver, complete 
with matching speaker. Covers 0 -54 -33 Mega- 
cycles. Perfect condition. Joseph Andrews, Box 
406. El Campo, Texas. 

RADIO parts distributing business. Only one in city. Reasonable. Box 1857, Port Arthur, Texas. 
HELL' a veteran get started. Lowest prices. Send 
for list. Robert Skell, 510 Castano Ave., San Antonio 2, Texas. 

FOR immediate shipment. Write for Complete 
Price List. Large Quantities of : Panel wire & terminal lugs, panel fittings & hardware, instru- 
ments. All new. Industrial Trading Company, 
30 Church St., New York 7, N. Y. 

RADIO NEWS 
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LOWEST Prices. Radio Tubes, parts. Bargain 
lists 3c. Potter, 1314 McGee, Kansas City 6, Mo. 

SELSYN motors, Govt. surplus, 115 volts, 60 
cycles, size 3 %x5 in. Matched pair, $9.85 F.O.B. 
J. A. Weber, 150B Maple, Hershey, Pa. 
NOW available -BC -312 front panel plug with 56" 
of six wire rubber covered shielded cable at- 
tached. $1.50 C.O.D. G &G Electronics, 3733 
Laurel Ave., Brooklyn 24, N. Y. 

SCOPE transformers, Westinghouse. 2790V, 8MA; 
2.5V, SA and two 6.3V, 6A. $4.75 each, 3 for $12. 
Allow transportation. D. Duncan, 4077 Garden, 
Western Springs, Ill. 

WANTED 

USED tube tester and Signal Generator in good 
shape. Sidney L. Swenson, 600 S. Second St., 
Le Sueur, Minn. 

COMPLETE radar transmitter BC -1072A (from 
RC -148). Stroud Radio, Stroud, Okla. 

WANTED: Radio shop, store photographs. Will 
send 1946 Diagram Manual in payment. Supreme 
Publications, 9 S. Kedzie, Chicago 12, Ill. 

CORRESPONDENCE COURSES 

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! Write 
Nelson Company, Dept. 2 -59, Chicago 5. 

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. 

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. 

RADIOTELEPHONE first class sample tests, 
210.00. 

Hollywood, 
correct. 

ew fcorrespondence 
course. 

Box 

USED Correspondence Courses, Educational and 
Technical Books bought, sold, rented. Catalog 
free. Educational Exchange, Henagar, Ala. 

HELP WANTED 

INSTRUCTORS in Electronics and Radio. Prefer 
former Navy Radio Technician Instructors willing 
to locate in the Detroit, Mich., area. Write to 
Box 431, c Radio News. 

RADIO Flight Officers wanted by international 
carrier for overseas assignments. Draft exempt. 
Applicant must hold radiotelegraph license -2nd 
class or better. Radiotelephone license -2nd class 
or better. Age 21 to 35. Ability to copy code 
20 to 25 words per minute. Must have proof of 
citizenship for passport procurement. Pass flight 
physical. (Glasses permitted.) Address inquiries 
to : Personnel Relations Dept., Trans World Air- 
lines, AAF Annex #1, Bldg. T -7, Room 1534, 
National Airport, Gravelly Point, Washington, 
D. C. 

EXPERIENCED radio serviceman. Must be ab- 
solute tops on home and auto radios as well as 
inter -coin and sound system. Salary open. Mun - 
roe's Radio Service, Kingsport, Tenn. 

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. 

INVENTORS -Steps to be taken in obtaining pat- 
ent protection available upon request. Victor J. 
Evans & Co., 148 -P Merlin Bldg., Washington 6, 
D. C. 

MISCELLANEOUS 

BUILD your own radio 5 tube super het kit com- 
plete with all tubes and walnut cabinet using 
50L6, 35Z5, 12SA7, 12SK7, 12Sß7. All major 
parts assembled. Easy to wire. Your cost, $16.95. 
McGee Radio Co., 1330 Broadway, Denver. Colo. 

HOBBY Directory -radio amateurs', all hobbyists' 
"Who's Who Box 91, So. Orange, N. J. 

RADIO wholesale repairs. Just send us the radio 
prepaid, we repair and return C.O.D. You add 
markup and deliver. Complete stock. We fix 
them all. 48 hrs. service. Our low prices mean 
more markup profits for you. Ship to Elkins Ra- 
dio. Elkins, W. Va. 

ELECTRIC Meter Laboratory. Electrical Instru- 
ments, Tube Checkers and Analyzers repaired. 
War surplus meters converted for civilian use. 
Hazelton Instrument Co., 140 Liberty St., New 
York, N. Y. Tel. Barclay 7 -4239. 

RADIO Men : Manufacture electronic precision 
timers for accurate timing 1/20 second to 20 or 
40 seconds. Sell to photographers, photo fans, 
industrial plants. Make your own profitable busi- 
ness. Complete plans, circuits and parts list of 
very latest Post -war design, available for only 
$5.00. Send check or Money Order. R. S. Clark, 
470 Landfair Ave., Los Angeles 24, Calif. 
THIS is it -your big opportunity. Become inde- 
pendent- operate as you please -spare or full 
time -right from your own home. Great Booklet 
"How to Build Your Own Mail Order Business." 
Only 25c. Satisfaction or money back. Merit 
Products, 216 -32 132 Ave., Springfield Gardens 
13. New York, N. Y. 

FOR Hire. Services of former Navy Chief Radio 
Technician thoroughly experienced in civilian ra- 
dio work. Operated own shop for several years 
prior to the war. Graduate of Treasure Island 
Radio Material School. Connection with large or- 
ganization which will handle and service televi- 
sion desired. J. A. Long, Box 234, Menomonie, 
Wis. 
REPUTABLE and long established importer and 
wholesaler of radio components in Holland wishes 
to contact first class United States manufacturers 
of all kinds of radio components. Tubular, mica, 
variable and electrolytic condensers, loudspeakers, 
resistances, volume controls, switches, coils, pad - 
ders, trimmers, measuring instruments, etc. Box 
440. '' Radio News. 
MAILING Lists. Radio dealers, Mfrs.. Wholesalers, 
Mfrs. Agents, Chain Stores Hgs., others. House 
of Butte, 32 E. 2nd St., Brooklyn 18, N. Y. 

FOR EXPORT 

FIVE and Six tube all metal cabinet superhets 
available in beautiful cabinet. All voltage ranges. 
Fulton Distributors, 3349 Fulton Road, Cleveland 
9, Ohio. Tel. SH. 1916. 

... . . RAflj 
'M'-1Mic 

.. 

`li e 

CRO_S 6y COLLARo N GER" 
Thousands of items illus- 
trated,described and priced 
in our new 1947 catalog. 
Hams, Servicemen, Ex- 
perimenters, Engineers, 
Schools, Institutions, 
Govt. Depts., Industrial 
Organizations, Labora- 
tories, etc. will find this 
book a great help in 
their search for "hard - 
to- find" equipment. 
Micro -Sonic changer 
described in detail 
in our 1947 elec- 
tronic and parts 
catalog. Fill out 

coupon. 

`IONIC EQUIPMENT CO. 
r St., Dept. 512, New York 7, N. Y. 

me a copy of your 1947 catalog. 

y State 
mm Min inn iNni IMM Min =MD 4=.1 Ma min 

December, 1946 
AN= Minn in= 

No other record changer 
No 

other 

ford changer c m o res with. Micro 

by 

force, 
while Pr °of. Sonic' changer. 

Playi 
°hg roof. 

Restrainingn 
he movement intermixed. 

the 
/r, auto. 

button i. Pia into the 
be stopped 

at 
in operation, °f the tone 

features pushed. 
The 

any 
with 

anno arra 
Collar are d. 

Heavy 
on/ duty AC up /ills 

oft record 
no possibility 

damage 
the found 

LIST PRICE e$124.30anger. Mtg. 
the Micro-Sonic motorrManyno stop 

r TER ' -- 

WITH HE 
PRECI 

E A BATTLESHIP 

BRITISH) 

BUILT 

20% Deposit, 
Bafan C . O . D 
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HAM SPECIALS 
From HAM Headquarters 

Order Net Prias - Panoramic Ada,er (PCA2) 599.75 E. - Cabinet: 241/2" Wide. 201." Deep. 72" 
High. Gray Crackle Finish. Ideal for 

90.00 Ea. Transmitter - Choke: 300 MA Swing 9 -19 henry 7 50 Pr. Smooth 11 -henry - Choke: 214 M.H. R.F.C. .19 Ea. - Code Oscillator: Complete with Speaker 
Telegraph Operated. MS 700 9.95 Ea. - Coil Assembly: 

M 
R.F. from Army Re- 

fiver .75 Ea. 

-Cos MM. 800 -Volt 
Metal Case. Bathtub .49 Ea. - Connlea 

, 

.5 and .2 Mfd. 600-Volt 
Bathtub .19 Ea - Condenser: 2 Mfd. 600 -Volt Solar DC 
Aluminum Can. Oil Filled .89 Ea. - Condenser: 100 MMF. Midget Variable .50 Ea. - Condenser: 2 Mfd.. 1000 -Volt. Oil 
Filled. Round Can. C.D. 1.50 Ea. - Condenser: 10 Mfd., 1400-Volt. Oil 
Filled. Rectangular Type 6.75 Ea. - Condenser: 10 Mfd.. 1000 -Volt. Oil 

B 75 Ea. Filled. Rectangular Typa - Condenser: 3 Mfd.. 2000 -Volt. 011 
Filled. Rectangular Type. 3.25 Ea. - Condenser: 50 MMF Air Trimmer .50 Ea. - Condenser: 8 Mfd.. 600 -Volt C.D. Oil 
Filled 2.75 Ea. - Condenser: .001 Mfd.. 5000 -Volt Mica 2.40 Ea. - Condenser: 6 Mfd.. 600 -Volt Oil Filled .75 Ea. 

rp 
n er: 3x3 Mfd.. 600 -Volt Oil 

Filled. Rectangular Type .99 Ea. - Condenser: 4 Mid.. 600 -Volt C.D. Alu- 
minum Can. Oil Filled......... . 1.50 Ea. 

Converter: Gonsett 4 -tube annulled for 
either 10 or 6 -Meter band 39.95 Ea. - Crystals: 11427 Sylvania Diode .50 Ea. - Handy Talkie: Complete with Batteries. 
3885 K.C. Frequency 49.50 Es. - Chassie: for Handy Talkie BC611F 10.00 Ea. - Insulator: 3" Feed Through 1.00 Ea. 

Meter: Westinghouse 2" D.C. MA.- O- 10 -25- 
50. 100 -150 -20C- 250 -300 -400 -500 3.50 Ea - Meter: Burlington. 2" A.C. 0 -150 .2" 
Round 2.25 Ea. - Meten Time Hour 110-Volt 60.Cvcle 3.50 Ea. 

MANY OTHER METERS UPON REQUEST 
Order Net Price 

Mike: Breast Mike 5 1.95 Ea. - Mike: T17B Carbon Hand Mike 2.50 Ea. - Plug: PL -S5 Army Type Plug (100 -Lots 
-5.25 Ea.) .35 Ea. 

Receiver: BC -342. Frequency 200 to 500 
KC -1500 KC -20 MC as is 00.00 Ea. - Relay: D.P.D.T. 6 -Volt D.C. Coll. 
Leach 1/" Silver Contact 1.75 Ea. - Shield: 6C4 Tube Shield .12 Ea. - Transformer: 5.3 M.C. I.F, Iron Core 
interstage .49 Ea. - Transformer: mer: 5.3 M.C. I.F. Iron Core 

49 Ea. - Transformer: G.E. Modulation - 200 
Watts for 811a to 813 6.00 Ea. - Transformer: 2.88 M.C. I. F. .29 Ea. - Transformer: Filament, 6.3 Volt at 
1 3/5 Amps Small Round 1.20 Ea. - Transmitter and Receiver: BC -1335 
F.M. Ideal for 10 Meter Mobile Oper- 
ation 6 or 12 -Volt Input 21/e Watts 
Output. Dimensions 121/2" Long. 

with Telephone uHeadset 
Ready 

(d3) óíÿs 
tels for 10 -Meter Band 

a 
53.00 Ea. - Trimmer: Air, 15 Mmfd. .25 Ea. - Trimmer: 3 -30 .15 Ea. - Wire: Bronze Stranded Wire (250 Ft. 

Rolla) Heavy 2.50 /RI. 

Mail Orders Promptly Filled 

Amateurs to Serve You 
(20% Must Accompany All C.O.D. Orders) 

Write Dept. RC 

W66CQ-W6UXN-WONAT- 
W6VH7 W6111W 

WRITE FOR FREE BULLETIN SS 

Radio Products Sales Company 
238 WEST 15TH STREET 

LOS ANGELES 15, CALIFORNIA PRospect 7471 

HOW TO PASS 
C 

,:d ó óáerrá,io.,' 

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 -12 TERMINAL TOWER CLEVELAND l3, OHIO 

MAIL THIS COUPON 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
EN-12 Terminal Tower, Cleveland 13, Ohio 

Gentlemen 
(NOTE: 

Please 
This b7ookkllet 

FREE 
oes not cower examination for 

Pass FCC License 
Licensee.)aminationa." 

Name 

Address . 

Ci17 Zone State 

If a Veteran check here 

www.americanradiohistory.com

www.americanradiohistory.com


Is it right for you to charge a customer for the 
time you use in breaking down a circuit? We 
think not. 

Yet admittedly someone must spend the time 
tracing out the circuit before troubles can be lo- 
cated - especially in a modern multi -wave re- 
ceiver. For, with such receivers each turn of a 
switch creates an entirely different circuit and 
only a laborious time- consuming process of dia- 
gram tracing will show you the operative parts 
under each switch position. 

We recognized this problem and have solved 
it with another Rider "First." We have eliminated 
the necessity of your doing this in your shop, by 
doing it for you in our laboratories. 

We have traced through hundreds of sets under 
all of their varying operating conditions and pre- 
pared special schematic drawings which break 
down all multi -wave band jobs to show what 
parts are in and out of operation for each possible 
position of the band switch. 

With these Rider "clarified -schematics "you have 
before you the precise circuit as it exists when the 
switch is thrown. You know immediately, with- 
out tracing an original schematic just which corn- 

NOTHER RIDER "FIRST" 
in our continuing program of 

"SERVICE FOR THE SERVICEIMAN" 

ponents are in operation under each condition. 
Actually a multi -wave receiver is many receiv- 

ers in one; "clarified- schematics" provide you 
with a separate schematic for each of these many 
receivers. A case in point is one combination set 
which we have broken down into eighteen indi- 
vidual schematics. 

Servicemen will be quick to recognize the time- 
saving, money- making value of this Rider "First" 
yet it will be made available not at added cost 
to you, but as a part of our program of "A Con- 
tinuing Service For The Serviceman." It will be 
just another time- saving bonus for the loyal Rider 
Manual users. It will be one of the important fea- 
tures of Volume XV (out in January), yet only one 
of the many time- saving exclusives that make 
Rider Manuals pay for themselves many times 
over each year they are in use. 

Other features will be outlined in next month's 
advertisements -all are good reasons why lead- 
ing servicemen throughout the world know 
"You're Right With A Rider Manual." 

Place your order with your wholesaler today, 
paper conditions yet require our allocating pro- 
duction. 

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

RIDER RADIO BOOKS KEEP YOU IN TOUCH WITH SUCCESS 
This new Rider Book, soon to 
be announced, will be of last- 
ing usefulness to everyone in- 
terested in any phase of radio. 

The Cathode Ray Tube at Work 
Accepted authority on subject . 

Frequency Modulation 
Gives principles of FM radio 

Servicing by Signal Tracing 
Basic Method of radio servicing 

170 

The Meter at Work 
An elementary text on meters . . . 

The Oscillator at Work 
How to use, test and repair . . . 2.50 

Vacuum Tube Voltmeters 
$4.00 Both theory and practice . . . . 2.50 

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

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

PRINTED IN U.S.A. 

$2.00 
Hour -A- Day- with -Rider Series- 

On "Alternating Currents in Radio 
On "Resonance A Alignment" 
On "Automatic Volume Control" 
On "D -C Voltage Distribution" 

RADAR 
Entertaining, Revealing, even o 

layman can understand expl 'nation 

It-11I110 NEWS 
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