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TEST SET FOR TV TUBES 
By spot checking production runs, 
this engineering test unit insures 
high quality CR tubes. (SEE PAGE 49) 
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a 
0 pure phosphor... / \ yet we threw it away 

PURE by most standards, this batch of 
phosphor was discarded because it 
contained more than our prescribed 
limits of 2 parts in one million of copper 
salts ... sufficient, in our experience, to 
impair the performance of the fluores- 
cent screen of a picture tube. 

To avoid any such occurrence, every 
process in the manufacture of RCA 
picture tubes is closely guarded ... from 
the control of raw materials to the final 

evacuation and sealing operations. 
By exercising rigid control over 

every step in production, RCA has 
achieved the exceptional quality for 
which RCA picture tubes are noted ... 
a quality that is unmatched for reliabil- 
ity and uniformity. 

In RCA picture tubes, the difference is 
TOP -QUALITY CONTROL. That's why - dollar for dollar -RCA picture tubes 
have no equal. 

With RCA Receiving Tubes, 
as well as RCA kinescopes, 
TOP -QUALITY CONTROL 
makes the difference. 

RADIO CORPORATION of AMERICA 
HARRISON. N../. ELECTRON TUBES 
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Mail coupon now for facts about my 
NEW, intensely practical course in Radio.. 
Television Communications. Let me send 
you FREE book. Read outlines of 78 les- 
son texts written by leaders in Communi- 
cations and edited for you by my practi- 
cal staff. See the nine big Kits of Parts 
I send that "bring to life" theory you 
learn. Read about the Transmitter you 
build and operate, about the Electronic 
Multitester you get. All equipment yours 
to keep. My NEW course covers Theory 
thoroughly and you get Practical Experi- 
ence building units like those shown at 
the left. It's backed by N. R. I. -the 
world's oldest and largest home study 
Radio- Television school. 

Mail Coupon For Book FREE 
Send today ! See what my NEW course 

is like. Find out how I get you ready for a 
brighter future, better earnings, more 
security in Radio -Television. Send coupon 
now in envelope or paste on a postal. 
NO OBLIGATION. NO SALESMAN 
WILL CALL ! My book, sent to you 
FREE, tells the full story. J. E. SMITH, 
President, Dept 2BE, National Radio In- 
stitute, Wash- 
ington 9, D. C. 

r 

I'LL TRAIN 
FCC LICE 

A Federal Communication 
Commercial Operator's Lic 

. in line for a good job in 
vision Broadcasting, Police, 
tion, Two -way, Mobile or M 
lay Radio. Mail coupon belo 
book FREE. It will give you 
about my NEW Communie 

YOU BUILD THIS TRANS 

YOU 
SE 

Commission 
nse puts you 
dio or Tele- 
arjne, Avia- 

cro -wave Re- 
for 64 -page 

mplete facts 
tions course. 

FOR YOUR 

with parts I send. With this Transmitter you 
to put a station "on the air." You perform 
manded of Broadcast Station Operators, co 
many experiments, make many practi- 
cal tests. 

YOU BUILD 
his Transmitter Power Supply 
sed in the basic experiments in 
RF and AF amplifiers, frequency 
multipliers, buffers, etc. 

YOU MEASURE current, 
voltage (AC, DC and RF), re- 
sistance and impedance in cir- 
cuits with Electronic Multi - 
tester you build. Shows how 
basic transmitter circuits be- 
have; needed to maintain sta- 
tion operation. 

YOU 
PRACTICE setting up code, 
Itimplitude and frequency modu- 
.ation circuits (put voice, music, 
etc., on "carrier signals" you 
roduce). You learn how to 

=et best performance. 

rig.. 

YOU ill,... 
BUILD this \Vavemeter and 
use it to determine frequency 
of operation, make other tests 
on transmitter currents. 

EXTRA PAY IN ARMY, 

NAVY, AIR FORCE 
Knowing Radio, TV, Electronics can help you get extra rank, 
extra prestige, more interesting duty at pay up to several times a 
private's base pay. You are also prepared for good Radio -TV jobs 
upon leaving service. Mail Coupon TODAY. 

TRAINED THESE MEN 
"N.R.I. has been my step- 
ping stone from a few hun- 
dred to over $4,000 a year 
as a Radio Engineer." - 
ALTON B. MICHAELS, 
Trenton, Georgia. 
"Am BroadcastEngineer at 
WLPM. Your NEW Com- 
munications course shows 
the kind of equipment we 
use. "=J. BANGLEY, JR., 
Suffolk, Virginia. 

February, 1952 

"I am employed by WKBO 
as transmitter operator. 
Have more than doubled 
salary since starting in Ra- 
dio full time! " -A. HERR, 
New Cumberland, Penna. 

1131"4 years ago, I was a book- 
keeper with hand -to -mouth 
salary. Am now Radio 
Engineer with ABC net- 
work."-N. H. WARD, 
Ridgefield Park. N. J. 

I Send You Many 
Kits of Special Equipment 

Ever think HOW FAST Radio -Television 
Communications is changing, developing, 
growing ? Have you considered what this 
amazing progress can mean to you? 

Look at these facts. In 1946 only 6,000 
Television sets were sold. In 1950, over 
5,000,000. By 1954, 25,000,000 Television 
sets will be in use, according to estimates. 
100 Television Stations are operating in 
35 states. Authorities predict there will 
be over 1,000 Television Stations. This 
rapid growth means new jobs, more jobs, 
good pay for qualified men all over the U. S. 
and Canada. Then add development of 
FM, Two -way Radio, Police, Marine, Avia- 
tion and Micro -wave Relay Radio ! Think 
what all this means! New jobs, more jobs 
for beginners ! Better jobs, better pay for 
experienced men! 

Are you a beginner who wants steady 
work in this growing field? My NEW 
course can help you get an FCC License 
and prepare for the job you want. Are you 
a man with some training in Radio or 
Radar, or a Licensed Operator ? My NEW 
course modernizes, increases the value of 
your knowledge and experience! 

Course Is New! Different! 

Servicing Training 
Also Offered by N. R. I. 

If you prefer a good -pay job in Radio - 
Television Servicing . or your own 
money- making Radio -Television Sales and 
Service Shop, I'll train you at home. My 
famous Servicing Course also includes many 
Kits of Radio Parts. You use them to get 
PRACTICAL EXPERIENCE with circuits 
common to Radio and Television. I also 
show you how to make $5, $10 a week or 
more EXTRA MONEY fixing neighbors' 
Radios while training. Full information in 
my 64 -page book. . . . Mail coupon. 

ai1 NOW-8004r Riff 

IL 

MR. J. E. SMITH, President, Dept 2BE 
National Radio Institute, Washing on 9, D. C. 
Mail me your 64 -page Book about Rad. and Television 
Communications opportunities and trai ing. (No sales- 
man will call. Please write plainly.) 

Address ..... _.. 

City.._ - -. ___ Zone .State 
Approve ' Under G. L Bill 
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NOW... GET EVERYTHING YOU 

NEED TO LEARN AND MASTER 
IMINIM1111111111111 M111111111 

MEd 
R4DIO E (CTRONICS 

A T HOME! 
Use REAL commercial-type equip- 

ment to get practical experience 
Your future deserves and needs every advan- 
tage you can give it! That's why you owe it 
to yourself to find out about one of the most 
COMPLETE, practical and effective ways now 
available to preps e AT HOME for America's 
billion dollar opportunity field of TELE- 
VISION- RADIO -ELECTRONICS. See how you 
may get and keep the some type of basic 
training equipment used in one of the na- 
tion's finest training laboratories . . . how 
you may get real STARTING HELP toward a 
good job or your own business in Television - 
Radio- Electronics. Mail the coupon today for 
complete facts - including 89 ways to earn 
money in this thrilling, newer field. 

ABOVE: Build and keep 
a real 17 INCH com- 
mercial TV receiver. 
Optional aftercomplet- 
ing regular training a' 
moderate added cost 

D.T.I., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 
In addition to easy -to -read lessons, you get the use of HOME MOVIES - an outstanding training advantage - plus 16 big shipments of 
Electronic parts. Perform over 300 fascinating experiments for 

practical experience. Build and 
keep real commercial -type test 
equipment shown at right 

MODERN LABORATORIES 
If you prefer, get all your prepara- 
tion in our new Chicago Training 
Laboratories -one of the finest of 
its kind. Ample instructors, modern 

...NM... equipment. Write for details I 

Get BOTH of these 
Information packed 
publications FREE! 

SWAYS 
TO 

EARN 
MONEY 
IN IELEYISION 

RADIO ElltIRONICS 

GET 

MILITARY SERVICE! 
s If you're subject to military 

service, the information we 
have for you should prove very 
helpful. Mail coupon today. 

- 
; - : 

p., f g.. 

ti IMMIX O NINON 

4CT NOW! mit COUPON TOW 
I 

I 

I 

DE FOREST'S TRAINING, INC. Dept. RN -2 -I 
2533 N. Ashland Ave., Chicago 14, III. 

Without obligation, I would like your Opportunity News 

Bulletin showing "89 Ways to Earn Money in Television - 

Radio- Electronics'; also,. the folder showing how I may 

prepare to get started in this thrilling field. 

Name ---------- -------- --------- 
-- ------------- -- -- -- Age-- - - --- 

-........... qpf......... 
---------------- Address .------- --- 

--- 
- 

------------------- 

_Zone ......... -State ........ _ se Wog meass Sao ® sown mom 

-amiss 

Februar., 1952 

Here 
REAL T 

SET 
HO 

"0 
TEL 

E OF AMERICA'S FOREMOST 

VISION TRAINING CENTERS" 

333333 

De FOREST' 
CHICAG 
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ALL RANGES WITH THIS 

Just one knob -extra large -easy to turn -flush with the panel, 

controls all ranges. This one knob saves your time - 
minimizes the chances of "burn- outs" because you don't 

have to remember to set another control. You can 

work fast with Model 630 with your eyes as well as your 

hands. Look at that scale -wide open -easy to read, 

accurately. Yes, this is a smooth TV tester. Fast, safe, no 

projecting knobs, or jacks, or meter case. Get your 

hand on that single control and you'll see 

why thousands of "Model 630's" are already in use in 

almost every kind of electrical testing 

ONLY ßj39.50 AT YOUR DISTRIBUTOR 
Prices Subject to Change 

ONE CONTROL 
Model 

63o 

FOR THE MAN WHO TAKES PRIDE IN HIS WORK 

Triplett 
TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO, U.S.A. 

6 RADIO & TELEVISION NEWS 
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Life -like 
window displays 

and 
counter cards! 

RI SURE YOU GET EXPERT RADIO 
; 

J 4 "' 
OR TV SERVICE - i ñáóvaÿó Sp¡e 

.0%v 

AtlüIElEV1SO 4r $4AYItt 
ji,re' 

AhT 
. 

RADIO 

OiU Iv-ll U,ieuM Personalized postal 
cards. Giant mailers! 
Radio announcements 
and reminder stickers! 

1 DOCIPASS 
mis PAGE 

ead about SYLVANIA'S 
power-packed 

,until you Ve r 
Service -Dealer Campaign 

Talk about an exciting, sales- build- 
ing Radio -TV Service Dealer cam- 
paign! Mister, this is it! 

Featuring personal endorsements 
of some of the most glamorous and 
newsworthy people in the entire 
country, this campaign ties you in 
with big -space ads in Life, The 
Saturday Evening Post, Collier's 
and Better Homes and Gardens. 

Just see what you get:... bril- 
liant life -like cut -outs of the cele- 
brated stars . counter cards, 
streamers, appealing mailers . . 

also radio spot announcements, and 
reminder stickers. You pay only two 
cents per prospect per month for 
the mailers. The rest is FREE. Doñ't 
delay! Call your Sylvania distribu- 
tor or mail coupon N -O -W I 

veSYLVA\ 
RADIO TUBES; TELEVISION PICTURE TUBES ; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; 

FLUORESCENT TUBES, FIXTURES, SION TUBING, WIRING DEVICES; LICHT BULBS; PHOTOIAMPS; TELEVISION SETS 

F.rbruarv, 1952 

T' 

SyIv nia Electric Products Inc. 
Dept R -2302, Emporium, Pa. 

Td li full details about Sylvania's big 1952 
Camp ign for Service Dealers. 

Name 

Street 

City 

Ir 

Zone_State 
J 

1 
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with new 
DUAL SPOTLIGHT 

Soldering Gun 

Pull the trigger 
of your new light - 
duty Weller Solder- 
ing Gun, and instant- 
ly twin spotlights focus 
on the job- banish every 
shadow. Five seconds later the tip is 
at soldering heat! No waiting. No 
wasted current. This streamlined 

135 -watter- newest of the \\ " famous Weller line -is fast! 
\Built compactly for work- 

ing in crowded chassis, 
too. And the time and 

VA 
\ 

power you save pays \ \ \ for your Weller 
Gun in a few 

months. 

New 

135-Watt 
Weller 

Soldering 

Gun 

Specially Designed 

for TV and Radio Work 
DUAL SOLDERLITE -Two prefocused spotlights 

completely eliminate shadows. 

OVER /UNDER DESIGN -Tube construction braces 
tip and improves visibility. 

5- SECOND HEATING -Pull the trigger and you 
solder! 

LONGER REACH -Slides easily into deep chas- 
sis; reaches the tightest corners. 

GREATER CAPACITY -Smaller, lighter, with 
greater soldering capacity. 

TRIGGER -SWITCH CONTROL -Adjusts heat to the 
job. No need to unplug gun between jobs. 

DUAL HEAT -Single heat 100 watts; dual heat 
100/135 watts; 120 volts; 60 cycles. Handles 
all light -duty soldering. 

See new Models WS -100 and WD -135 at 
your distributor, or write for bulletin direct. 

SOLDERING GUIDE -Get your new copy of "Soldering 
lips'- revised, up -to -date, fully illustrated 20 -page book- 
let of practical soldering suggestions. Price 100 
at your distributor, or order direct. 

ELLER 
ELECTRIC CORP. 

81 O Packer Street, Easton, Pa. 
8 

B Y T H E E D I T O R 

CONFUSED TV PUBLIC 

THE television set owner continues ii to damn the TV industry for not 
fulfilling its claims of flawless per- 
formance. Newspaper ads, in particu- 
lar, tend to oversell television. Glow- 
ing claims (24 hour service, etc.) have 
clinched many a sale to a gullible 
public which has been led to believe 
that the manufacturer and the dealer 
would rush a service technician to his 
home, day or night, at the customer's 
convenience. 

The public has its most intimate 
contact with the technician -not the 
dealer, distributor, or manufacturer. 
The technician, accordingly, is the 
"fall guy" in the great majority of cus- 
tomer complaints. For example: 

The evening meal is finished and Joe 
Doaks, proud new owner of a 17" TV 
console, hastens to his easy chair to 
watch the evening's programs. After 
the usual warmup period he hears his 
local station announcing a new book- 
let for only one dollar that shows the 
set owner exactly how to fix any tele- 
vision set, no matter what, right in his 
home, but -alas -no picture. Cursing 
the service technician who Installed 
his set, he rushes for the telephone to 
call the dealer who sold him "the 
thing." No answer! Why, it's only 
eight o'clock and the salesman had 
promised service on his set any time it 
was required. Another call -no an- 
swer! Joe, his temper playing hard on 
his nerves, remembers the name of the 
technician and quickly checks the 
phone directory. 

"Hello -is this Pete ? This is Mr. 
Doaks on Lovers' Lane. My new tele- 
vision set's on the fritz. Can you come 
right over ? T called your store but no 
one answered. You can't come to- 
night ? Whaddaya mean you can't 
come tonight -your salesman said you 
would come anytime I needed service 
and I want this thing fixed now or 
you'll be out of a job tomorrow." 

Slamming the receiver in its cradle, 
Joe storms into the living room and 
grabs one of the monthly science mag- 
azines from beneath Junior's funny 
paper. Joe remembers an article on 
fixing his television set -right in his 
own living room. He finds it on page 
94 and scurries through to the part 
that tells what to do when no picture 
appears. 

At this moment the doorbell rings. 
It's none other than Pete with his 
service kit and instruments. He makes 
excuses on behalf of the dealer and 
the salesman and proceeds with the 
job at hand. Joe watches the pro- 
cedure, magazine in hand, to see if 
Pete tries to pull a fast one on him. 

Out comes the v.t.v.m. and its high 
voltage probe. "This is ridiculous," 
mutters Mr. Doaks to himself. "This 
character is putting on an act to im- 
press me that it's a complicated prob- 
lem when it's just a simple matter of 
reaching in for that plastic wire and 
making it spark by touching the giz- 
mal on the cup to the chassis." 

After replacing the rectifier, Pete 
completes the job of readjusting all of 
the controls that Junior had been play- 
ing with after school and starts for the 
door. Joe, still doing a burn, points to 
the magazine article and sarcastically 
states, "It's about time you guys who 
sell television sets to the public are 
forced to stop charging we poor suckers 
for service when we buy a set. Who do 
you think you're fooling ? Even the 
stations themselves advertise booklets 
on TV home servicing, so there can't 
be anything complicated about it. How 
come I'm forced to pay for something 
I can do myself ? Crooks like you 
should be licensed to protect me 
against this racket." 

The purpose of the above incident is 
to show how the public can be misled 
and confused. It's the old- story of the 
three blind men and the elephant. 

Service operators cannot afford to 
overlook the dangers inherent in this 
problem. As individuals they should 
make- their sentiments known to their 
local newspapers and telecasters. 

One large metropolis we know was 
faced with the singular problem of a 
local telecaster carrying an advertising 
message from the publisher of a book 
on "How to Fix Yoùr Own Television 
Set." This town had a local contrac- 
tor's association and their collective 
disapproval was immediately voiced to 
the station's manager. When he was 
made cognizant of the over -all effect, 
he pulled the ad off the air. The tele- 
caster was made to realize that his 
sales story was dependent upon sets in 
use, and the local service operator was 
his best assurance of their optimum 
operation. After recognizing the com- 
plexities involved in TV servicing, the 
station manager pictured himself as 
the average non -technical consumer 
and came to the conclusion that the 
home service story was invalid. 

The public has been placed in an 
unenviable position where it hears con- 
flicting stories from different portions 
of the industry. There is apparently a 
need for a coordinated approach to the 
consumer by all facets of the television 
industry. The public expects, and is 
entitled to, an educational program 
designed to provide them with facts - 
not fancy. O R 
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LET 

test instruments 

exceptional 
quality and value 
Choose reliable equipment for your 
service or lab bench -and save! 
Order Triplett test instruments from 
ALLIED -for top value and contin- 
uously dependable service. 

OUTSTANDING VALUES IN DEPENDABLE VOLT -OHM- MI IAMMETERS 

Model 630: 33 Ranges 
For high accuracy test- 
ing of TV and other 
high- resistance circuits. 
Completely enclosed 
single selector switch; 
5%" meter with 4 %" 
scale. Uses 1% resist- 
ors, each sealed sepa- 
rately in bakelite. 
"Unit-constructed"- 

direct connec- 
tions without cabling. 
Ranges: DC and AC 
volts, 0- 3- 12- 60 -300- 
1200 -6000, DC at 
20,000 ohms /v. AC at 
5000 ohms /v; DC cur- 
rent 0 -60 microamps, 
0- 1.2 -12 -120 ma. and 

0 -12 amps; res. 0 -1000- 10,000 ohms and 0 -1 -100 
megs; db. -30 to +70 in 6 ranges; output v., 
0- 3- 12 -60- 300 -1200 -6000. 20- position switch 

ts both circuit and range. Black molded case, 
3? x 53y x 7". With batteries, 50" leads. Shpg. 
wt , 43%, lbs. 84 -568. Only $38.71 
Mo el 630 -A. As above but uses 34, %a resistors for 
greater accuracy. With mirror scale. 

Only $48.51 

Now Model 650 
A compact, highly 
sensitive instrument 
with single selector 
switch for all ranges. 
Complete frequency 
coverage from 20 cps to 
over 140 mc with one 
probe. Ranges: DC v., 
0-1-5-10-50- 100 -500- 
1000; AC -RF v., 0 -1 -5- 
10-50- 100 -500; peak - 
to -peak v., 0- 2.8- 14 -28- 
140- 280 -700; ohms, 
0- 1000 -10,000 -100,000- 
1 meg. -100 meg. -1000 
meg. Has large 53s" 
meter with 43/e" scale; 
separate 1 ACV and 5 
ACV scales for greater 
accuracy; high input impedance 11 meg. on DC 
for accurate measurements without loading circuit 
under test. In molded case, 3% x 534 x 734 "; 
complete with power cord, DC v. and ohms lead, 
AC -RF volt tube probe, battery. Shpg. wt., 6 lbs. 
84-558. Only $68.11 
84 -563. UHF Probe flat from 20 kc -980 mc, using 
9005 diode. Only $16.17 
84 -564. HV Probe. Only $14.21 

Model 3413A Tube Tester 
Tops for flexibility and simplicity. Fias 
slide -lever switches numbered to 
correspond with RTMA tube pin 
numbers, and connected to bring out 
each active tube element. Simple up 
or down motion of the lever instantly 
makes connection. Tests all modern 
tubes (including the new 9 -pin novel 
type), pilot lamps, ballast tubes, re- 
sistors, etc. Oversize 6" Red Dot 
lifetime guaranteed meter gives quick, 
accurate BAD -? -GOOD tests. 
Checks emission, shorted and open 
elements. Built -in Speed -Roll chart. 
Counter -portable case. 15ä/n x 11W2 x 
634 ". For 110 -120 v., 50 -60 cycles. 
Shpg. wt., 28 lbs. 
84 -591. Only $77.91 
TYPE BV ADAPTOR. Checks TV picture 
tubes with 3413A. Shpg. wt., 1 lb. 
84 -539. Only $7.74 

Model 660 Load -Chek 
Wattmeter- voltmeter invaluable for serv- 
ice work. Tests by power consumption 
measurement. Quickly detects overloads 
caused by shorts. Also indicates whether 
replacement resistors have sufficient pow- 
er handling capacity. Shows total power 
being drawn from line by unit under test. 
Just plug the chassis into the Load -Chek. 

If equipment draws excess power, you can check chassis with soldering iron 
and pliers. Not necessary to lay down tools or to check with test leads. 
Raiges: 0- 500 -1000 AC -DC watts; 0 -130 AC-DC volts. Housed in black 
molded case. 6 x 534 x 234, ". Shpg. wt., 3 lbs. 84 -537. Only $28.91 

FREE BUYING GUIDE 
Send today for ALLIED's authoritative, complete 
catalog, listing the world's largest stocks of 
tubes, parts, test instruments, audio equipment, 
industrial components -everything in elec- 
tronics at lowest prices. Look to ALLIED for 
speedy delivery, expert personal help and com- 
plete satisfaction. Get your FREE catalog now. 

ALLIED RADIO 
Felsruary, 1952 

Popuar Model 666R 
Anecon mical, dependable 
pocket- ze VOM featuring 
a singl range -selector 
switch. Only .2 controls - 
the ran e switch and the 
ohms a. just control. 1000 
ohms -p 
on AC a 
Red D 
ammet 
250 mil 
Ranges: 
0-10-50 - 
ma, 0 -1 
0 -1; oh 
mega., 
connect 
ors to 
ranges. 
switch. 
Size: 3, 
batterie 
alligato 
84 -557. 

r -volt sensitivity 
d DC volt ranges. 
3" 0 -200 micro - 
movement with 

ivolt sensitivity. 
DC and AC volts, 
50 -1000 -5000; DC 
-100; DC amps. 
s, 0 -3000- 300,000; 
-3. Provision for 
g external resist - 

extend current 
arts housed in base integral with selector 
lack molded insulated case and panel_ 

s x 5% x 2%". Supplied complete with 
, 50" test leads with banana plugs and 
clips. Shpg. wt., 3 lbs. 
my $25.97 

I: 

Model 6.6 RL. Same as above, but in camera -type 
black le: ther case. May be used without removal 
from cate. Shpg. wt., 4 lbs. 
84 -538. ' ray $31.85 

Model 3441 TV -FM Oscillas pe 
Features push -pull vertical and . rizon- 
tal amplifiers. Vertical response usable 
beyond 4 mc. Horizontal, 20 cps to 150 
kc; deflection sensitivity, .1 rms /inch. 
Vertical input impedance, 2 m: gs, 20 
mmf (with probe). Reads peak- -peak 
volts, 0 -1000 in 8 ranges. Linear : weep: 
10 cps to 60 kc /second. Phased .1 cycle 
horizontal sweep and return trace 
eliminator for use with sweep gen, ators. 
Synchronizing and horizontal weep 
selector combined in one simple ..ntrol. 
Has phone jack for hearing wa -form 
under observation; simplifies au io cir- 
cuit tracing. Uses 5" cathode -ra, tube 
(5UP1). Fully shielded and fuse. Com- 
plete with tubes, 2 coaxial . <bles, 
rubber -covered test leads, low c- .acity 
probe and instructions. Size: 1.11,¢t x 
16 x 11i4 ". For 105 -125 volts, 50 -60 
cycles AC. Shpg. wt., 65 lbs. 
84 -530. Only 195.51 

ALL TRIPLETT TEST EQUIP ENT IS AVAILABLE FROM ALLIED 
We can supply promptly any te: t instrument made by Triplett, including 
the following models: 
84 -575. Model 625 -NA Volt -Ohm illiammeter. Only $ 48.51 
84 -555. Model 666 -HH Volt -Ohm illiammeter. Only 24.01 
84 -592. Model 3432 Signal Ge erator. Only 77.91 
84 -534. Model 3434A Sweep G- nerator. Only 195.51 
84 -532. Model 3435 Sweep G- nerator. Only 112.21 
84 -533. Model 1235 Marker G nerator. Only 28.91 

All Triplett instruments over $4 available on Easy Terms -ask for details. 

ALLIED RADIO CORP., Dep . 1 -B-2 
833 W. Jackson Blvd., Chic go 7, III. 

Send FREE 1952 Allied 
Please ship the followin 

Name 

Address 

City 

atalog. 
Triplett instruments 

$ enclosed 

Zone State 119112N7 
9 
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ELECTROSTATIC TU E 

Perfected in Rauland Electronics Laboratories, 
this tube that gives edge -to -edge sharpness of focus 

without coils and magnets is proved and ready 
as the materials pinch becomes painful 

BETTER in all ways! Gives better over -all 
focus - hair -line sharpness from edge -to -edge 
-with NO critical materials for focusing .. . 

and STAYS SHARP under considerable 
variation in line voltages. 

REQUIRES NO re- engineering of present tele- 
vision chassis ... NO added high voltage 
focus circuit ... NO added receiver tubes 
... NO additional components except an in- 
expensive potentiometer or resistor. 

FOCUSES by using D.C. voltage already 
available in the receiver. 

ELIMINATES focusing coils and magnets 
... saves critically scarce copper and cobalt. 

This new Rauland development is now 
available in substantial quantities in 17 

and 20 inch rectangular tubes. For 

further information, address .. . 

THE RAULAND CORPORATION 

/ t/e-ctia n_ 74-5L í ?e,Le.afz 
4245 N. KNOX AVENUE CHICAGO 41, ILLINOIS 

10 RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


RAIN for Security! Good-Paying Jobs! 
MAKE THE MONEY YOU'VE ALWAYS DREAMED OF! 

LEARN ADI 
-TELE ISION 

You get 
all the parts -even tubes! - 
for this modern Superheterodyne Receiver. 
You learn to build it step by step. And you 
keep it! Get all the facts. Mail coupon now. 

Let NATIONAL SCHOOLS -a res'dent- training school for 
today's unlimited opportunities -n Radio -Television -Elec 
largest schools of its kind. It is ocated in Los Angeles - 
four large buildings of modern shops and labs. Its faculty 

You learn 
-r f 

1 
#- # 

Radio 1 - lli`#,`_[W Radio and 
trained ll 

111 
r 1+ (SII ÌÌI ÌI , L IlUL11 

early 50 years -train you at home for 
nics. National Schools is one of the 

e center of Radio and TV world! It has 
s considered tops in the business. 
from lessons prepared by experienced 
and engineers. Men who are successful 
Television technicians. Men who have 
l's of men like YOU! 

FREE 800K 
TELLS YOU MOW! 

Page after page -in color -tells you every- 
thing you want to know. Mail the coupon. 
Get this valuable book today. And if you 
hurry -YOU GET A FREE SAMPLE LESSON, 
TOO I Shows how easy National Schools 
Home Training is. Mail the coupon today. 

You Train At Home -In Your Spare Time 
National Schools Shop Method Home Training gives 
you basic and advanced instruction in all phases 
of Radio -TV- Electronics. And remember -your train- 
ing is based on resident school training principles. 
You learn fast from hundreds of diagrams and pic- 
tures. All instructions are written by experienced 
technicians who work in Radio and TV every day. 
All instructions have been developed and tested in 
National Schools' own labs and studios, which are 
equipped with the latest RCA equipment. No wonder 
this National Schools course is so up -to -date, prac- 
tical, interesting. And so easy to learn! And no won- 
der it is held in such high regard by leaders of 
American industry! Approved for eligible Veterans. 

We Teach You How To Make Welcome 
Extra Money -While You Learn! 

Many National Schools students -men like you - 
make plenty of extra dollars each week in spare 
time! Fixing neighbors' radios, appliances -and other 
ways we teach you. You start learning and earning 
from the day you enroll. From the very first lesson! 

WE SEND YOU LOTS OF PARTS 
LIKE THIS! 

Today's Shortage of Trained Technicians 
Creates Chance of a Lifetime For You! 

Think of it! With guided missiles, radar, and other 
electronic devices so important to national defense! 
With big, new developments in TV. With over 
90,000.000 home and auto radios, over 12,000,000 TV 
sets. With more than 3100 radio stations...over 100 
TV stations - and more building every day ... yes, 
imagine the great opportunity you have today! 
YOU are wanted in Radio- Television- Electronics! 
America's fastest -growing field. High -pay jobs -the 
kind you've always wanted - are waiting for YOU! 

Job Security! Big Money! For YOU! 
in Today's Expanding Industries! 

Trained Radio and Television technicians really make 
important money these days. Thousands of National 
Schools graduates -men just like you -are earning 
good money all over the country. Why not you? 
And - National Schools graduates get the personal 
satisfaction of being highly- skilled technicians. Men 
people respect. Men who enjoy their work -rather 
than having to drag along in just any old job. 

National Schools Has Trained 1000's 
of Successful Men! Why Not YOU? 

In almost every state -and many foreign countries - 
National Schools graduates are filling big jobs with 
famous companies. Or running their own successful 
businesses. What are YOU waiting for? National 
Schools training is complete training. So when you 
graduate you can take advantage of today's big 
opportunities in Radio- Television- Electronics -fast. 

February, 1952 

With National Schools Shop Method Home Training, 
you get basic principles and plenty of practical train- 
ing. You learn by doing. No wonder you learn so fast! 
We send you many parts -all of professional, modern 
quality. You do lots of practical experiments. You 
advance day by day, step by step. Until you can even 
build the modern Superheterodyne Receiver 
you see above -plus other important testing 
units. The free book tells you all about it. The 
free sample lesson shows how easy the training 
is. Use the coupon. Send 
today - without fail! 

DON'T PUT 
IT OFF! 
GET THE 
BIG SALARY 
YOU HAVE 
ALWAYS 
WANTED! 

ÍII9nonn 

Only National Schools Gives You This 
Professional Multi- Tester! 

You get this amazing, new testing instrument -fac- 
tory -made and tested -complete -ready to use! Simple 
to operate. Accurate and dependable. An instrument 
every Radio -TV man needs. Light enough to carry 
aroun4-so you can use it at home or on service calls. 
You'll be proud to own this valuable equipment. 

Here are only a Few of the 
Good -Paying Jobs You Can Choose 

Rad o Station Engineer, District Service Mana- 
ger, Aircraft Radio Inspector, Own Your Own 
Repair Shop, Inspector Technician, Service 
- peeialist, Special Government Jobs, Complete 
T Y Service, Sound Truck Operator. Many more! 
National Schools graduates have secure, good- 
paying jobs like these! So don't wait -mail the cou- 
pon today. Now -while you're thinking about it! 

Attereion! Men Going into Service Soon! 
National Schools' course quickly prepares you for 
many important jobs in the Armed Services. With 
National Schools Training you have an opportunity 
to get into special service classifications -with higher 
pay and grade- immediately! 

FREE SERVICE FOR GRADUATES 
Nation al Schools uses its great influence and pres- 
tige to help you find your place in the field of your 
choice. Don't put it off! Start yourself toward a 
skilled trade! Get the big pay you've always wanted! 

NATIIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA ESTABLISHED 1905 

MAIL THIS COUPON TODAY- WITHOUT FAIL! 
NATIONAL SCHOOLS, Dept. lift -2 
9000 South Figueroa Street 
Los Angeles 37, California 

Mail me FREE the book 
I understand no salesman will 

N 551E 

Mail in envelope 
or paste on 

penny post card. 

entioned in this ad. Also a free sample lesson. 
all on me. 

AGE 

ADDRESS 

R CITY ZONE STATE R 
II Check here if you were rel ased from the Service less than 4 years ago. i. . ......... .._i.. ... ..... ............J 
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POLAR RECORDER 

Model PRS-1A 

DUMMY LOAD 
DA 22/U 

STREAMLINED 
AIRCRAFT ANTENNA 

WAVE METER 

Model WM -660 
6 to 60cm range 

COAXIAL SWITCH 
Single -pole, four -throw 

RADAR CROSS- SECTION 
MEASURING EQUIPMENT 

NOW Thompson Products Expands Its Electronic Facilities 
We are pleased to announce the affiliation 
of the Antenna Research Laboratory, Inc. 
of Columbus, Ohio with the Electronics 
Division of Thompson Products, Inc. The 
Antenna Research Laboratory is now 
a wholly- owned subsidiary of Thompson 
Products. This company has had extensive 
experience in the design and development 
of antennas, electronic instrumen- 
tation, and microwave components for both 

military and commercial requirements. 
This affiliation makes available to the 
industry research and development facili- 
ties and production capacity for antennas, 
dummy loads, polar recorders, coaxial 
switches and allied electronic equipment. 

Address inquiries concerning your require- 
ments to Thompson Products, Inc., 
Electronics Division, 2196 Clarkwood Rd., 
Cleveland 3, Ohio. 

(Thompson () P Inc. 
ELECTRONICS DIVISION 2196 CLARKWOOD RD. CLEVELAND 3, OHIO 
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iTZt P/Il YOU TO S/i/N ON 
A 6E FIELD Cl/N/C 1/ E 7/f/Sf 

Dramatic demonstrations of 33 different TV troubles that may 
occur in any set -and how to fix them -shown by resident G -E 
Field Engineers right in your own TV area- without charge. 

WHAT you see in the picture 
Vv above is the business end of 

a G -E field service meeting. By 
flicking one of the 33 toggle 
switches on the Dynamic Analyzer, 
the operator shows a typical ex- 
ample of sync trouble right on the 
screen. On the chart appears a dia- 
gram showing a portion of the 
horizontal AFC circuit -and the 
General Electric Field Engineer 
tells you how to fix it. 

Meetings like this are being held 
all over the country by resident 
G -E Field Engineers to help serv- 
ice men and dealers diagnose any 

TV problems quickly and surely 
and know what to do to fix them. 
Big service operators like Norm 
Liberman of San Fernando, Cal., 
and Sam Barriette of Garden City, 
L. I., say G -E television sets are 
better built -parts and replace- 
ments are easier to get- servicing 
is more profitable. These men al- 
ready know what you can learn at 
these field meetings! 

See the nearest G -E television 
distributor and tell him you want 
to attend the next meeting in your 
territory. In the meantime fill out 
and mail the coupon today. 

General Electric Company, Receiver Department, Syracuse, New York. 

(GENERAL ELECTRIC 
F.-Lruar,y-, 195.2 

GET THIS FREE BULLETIN 

G 
EI 

S 

neral Electric Company, Section 922 
ctronics Park 
racuse, New York 

ase send me your free bulletin "Trans - 
merless Power Supply RSM -5, No. 2 ". 

ME 

RESS 

STATE 

13 
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WITH WNRD ANTENNAS 
INSTALLATIONS Se4 

Diagramatic sketch showing how parabolic reflectors 
gather in and concentrate energy on conical elements. 

WARD ANTENNA INSTALLATION KITS . . . 

time savers ... money makers ... cut the cost of stock- 
ing and storing parts ... give everything you need at 

your fingertips at installation time. KIT MODELS 
TV -105 and TVS -103 contain necessary 6 element 

Ward Conical bays, including mast, base, stand -offs, 
lead -in, lag bolts all in one kit. Write for catalog. 

Ward mechanical superiority is a deciding factor weigh. 
ing heavily with men in the field. Ward installations 
"stay put" ... eliminate call- backs. 

WARD PARA -CON* Antenna not only combines para- 
bolic and conical principles to assure maximum picture 
clarity on all channels in most reception areas -but 
it features a material and structural strength that de- 
fies the elements, and assures a permanent installa- 
tion. Aluminum tubing, molded plastic insulators, 
heavy duty crossarm and other construction features 
make for rugged strength and unsurpassed durability. 
Write for catalog. T.M. 

As the oldest, largest exclusive antenna 
manufacturer, Ward combines a complete, 
widely- diversified line of Radio and TV 
antennas. A single source of supply gives 
you every advantage and every superiority 
that means satisfied customers and bigger 
profits to retailers and service technicians. 

THE WARD PRODUCTS CORPORATION 
Division of The Gabriel Co. 

1523 East 45th Street Cleveland 3, Ohio 
In Canada: Atlas Radio Corp., Ltd., Toronto, Ont. 

R 
WORLD'S OLDEST AND LARGEST 
EXCLUSIVE MANUFACTURER OF 

A N T E N N A S 
14 RADIO & TELEVISION NEWS 
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February, 195.2 

teen under th 
®st 

CONDITIONS 

AYTH EON PICTURE TUBES 

are 100% efficient... 

thanks to Raytheon's new 

CORONA INHIBITOR 

Ordinary picture tubes are adversely affected 
by humidity and wet weather - may lose up to 
100-, of their brightness on damp days. Not so 
Raytheon made Television Picture Tubes with 
new CORONA INHIBITOR. 

This amazing Raytheon development puts a 

"raincoat" on Raytheon Picture Tubes, guaran- 
tees the same clear picture rain or shine. Exhaus- 
tive tests proved conclusively that even under a 
water spray on the high voltage contact, Raytheon 
made Tubes showed no loss of brightness. 

e 

Give your customers the tubes that give con- 
stant clarity no matter what the weather. Ask 
your Raytheon Tube Distributor for Raytheon 
Television Picture Tubes. 

RG,crt Ave slita 
RAYTHEON MANUFACT_U RI 

ecervmg u.e Ponno 

6P.4tai ,, - " , Newton, Mass., Chicago, III., Atlanta, Ga., 

RECEIVING AND PICTURE TUBES RELIABLE SUBMINIATURE AND MINIATURE TUBES GERMANIUM DIODES AND TRANSI PARS 

G COMPANY 
os Angeles, Calif. 

IIADIAC TUBES MICROWAVE TUB 

15 
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Nowi Ge the TV chassis 
hat has everything you wan . 

630TS CHASSIS 
LICENSED 

BY 
R. C. A. 

f 

WORLD'S MOST 

POWERFUL SET... 
31 Tube with C. R. T. Chassis 

Best for fringe area reception 

Improved keyed A. G. C. 

Full 4 megacycles 14,000 to 16,000 output 

A. F. C. Sync Separator Syncrolok Improved 

25 Microvolts or better 

Complete chassis with tubes aligned 

Use 70° to 90° deflection yoke coil 

Standard tuner F.M. Radio 

6 -inch 'True -to -Life' speaker 

J74r 

RECTAN- 
BLACK TUBER 

1$995 
co, piete 

Chassis Including 
speaker 

I 

NO EXTRA CHARGES 
- R. M. A. guarantee on all parts 

IMMEDIATE DELIVERY -15% Down- Balance 

C.O.D. Remit in full -save C.O.D. charges 

(Chassis equipped with 12 -inch speaker, $5.00 additional) 

Export Orders Filled 

GEM RADIO & TELEVISION CORP. 
900 Passaic Avenue East Newark, N. J. 
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ft EMBER THESE CBS HYTRON TV FIRSTS? 

16RP4 

original studio -matched 
rectangular picture tube. 

12BH7 
twin -triode sweep 
amplifier with 
superior efficiency, 

1X24 
compact, hi 
voltage TV ctifier. 

6BQ6GT 
25BQ6GT 
extra- performance 
deflection amplifiers. 

TRON 
IN U 

NEW 12BY7 
Very - high - gain miniature 
pentode amplifier. Gives gains - within its power capabil- 
ities - equal to those of 
6AG7. As video amplifier, 
provides better contrast in 
high -quality TV receivers. 
And in low -cost receivers, 
adequate amplification at low 
plate voltages. 

IEW 12BZ7 
Hig - u, 9 -pin miniature 
dual triode. Especially de- 
signed for sync. separators 
and sync. amplifiers, high - 
gain audio amplifiers, and 
gating circuits. 

12A4 
High- efficiency, medium -mu, 
9 -pin miniature triode. Used 
as vertical amplifier, class C 
oscillator, or low- distortion 
audio output amplifier in 
push -pull. High - efficiency, low -mu tri- 

ode with 6/12 v At heater. 
Designed for vertical ampli- 
fiers with limited B supplh 
voltages. Gives more sweep 
than 6W6GT. In proper cir- 
cuit, sweeps any 70° rec- 
tangular. 

YOU'LL BE SEEING THEM ... BUYING THEM SOON 

Because these tubes are specifically designed for high - 

performance, low -cost TV for the mass market. Watch 

for them in new models of famous TV sets. When you 

bi,iy these CBS -Hytron TV firsts, follow leading set 

manufacturers. Buy the original. Buy CBS- Hytronl 

Fe rnary, 1952 
MAIN OFFICE: SALEM, MASSACH JSETTS 
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PRESENTING 

COLLINS 
AMFM "PREFAB "TUNERS 

COMPLETE VERSATILITY is the byword in this 
new tuner design. Through the addition of the 
AM circuit, the Collins tuner will meet all require- 
ments for home music systems and installations 
where a fine tuner is required. 

NOW you can 

build a Collins 

AM -FM tuner from 
the Pre -Fab units 

shown below ! 

ECONOMY: The very finest in tuner design is offered 
you at exceptionally low prices. Collins quality is your 
assurance of a fine product that will work to your com- 
plete satisfaction. You cannot duplicate this tuner in its 
completed form at twice the price ! 

3 Ways to purchase I 
1. As an AM tuner kit 
2. As an FM tuner kit 
3. As an AM -FM tuner kit COLLINS Tuner... 

18 

FM Tuning Unit $15.25 The Collins FM -AM Pre -Fab Tuner Assembled 

(Total Kit Cost $69.00) 
AM Tuning Unit 

(Includes IF and 
Audio Amplifier) 19.25 

FM IF Amplifier $19.75 
Tuning Eye Kit Available At $2.85 

The FM tuning unit employs 6J6 RF amp., 6AG5 
converter, and 6C4 oscillator. Permeability tuned, 
stable, and drift -free. The IF amplifier for FM uses 
6BA6, (4) 6AU6, and 6AL5 discriminator high 
gain, wide band for high fidelity reception. Dis- 
tortion less than %s %. Frequency response 20 to 
20,000 cycles at detector output. 
The AM tuning unit employs three tubes, one of 
which performs the function of both detector and 
first audio amplifier stage. AM IF amplifier also is 
included in the tuning unit. Tubes used: 6BE6, 
6BA6, and 6AT6. 

Tuner kit is supplied with AM /FM selector switch, 
volume control and AC switch, and tuning knob. 
Complete instruction manual with schematics and 
pictures included. 

UC -2 Universal Chassis Kit $14.75 

MAIL ORDER COUPON 
TODAY ! 

r 
TO: COLLINS AUDIO PRODUCTS CO. INC. 
P.O. Box 368, Westfield, N.J. 

Enclosed Find Check Money Order For 

AM Tuning Unit 
FM Tuning Unit UC -2 Chassis Kit 
FM IF Amplifier M -1 Tuning Eye Kit 

NAME 

ADDRESS 

CITY STATE 

IDDIO S. TELEVISION \EV. S 

www.americanradiohistory.com

www.americanradiohistory.com


Eliminates mismatch! Outperforms standard Yagis! 

Reaches farther for 
single -channel 
reception. 

GAIN CURVES SHORIZONTAL OLAR PATTERNS 

. .01115m40 

le 

o Z-MATCH YAGI Channel 10 

*Patent Applied For 

600 Series 

Perfect match to 300 ohm line, 
single o- stacked. 

Wider spaced elements for higher gain. 

100% gain in stacking! 

Completely preassembled. 

How The Z -Match Yagi Works 

When antennas are staked, the center feed bars of the folded 

dipoles are removed, automatically creating a perfect 300 ohm 

match for the entire stacked Yagi array. These same center 

bars are then used a, half -wave connecting rods. This means 

YOU DON'T PAY FOR STACKING BARS! 

developed Ly/ 
ssEE MB1"O 

CHA NNEL MASTER 

For "Far Reaching" Results 

TOWERS 
by Channel Master 

Steel tubular uprights. 
Built -in ladder with no ob- 
structions. 
One standard interchange- 
able section which can be 
used as a +op, middle or 
bottom section. 
Universal base mount. 
Dual purpose mast or ro- 
tator mounting brackets. 

There's only ONE 

SUPER 
FAN 

313 Series 

The most widely used 
antenna in the nation. 

Reaches farther for 
multi -channel 
reception. 

The highest gain broad -band 
antenna ever developed. 

New reinforced fibreglas inserts 
in all elements and reflectors. 

t'r"t.Lraarv, 1952 

Completely 
preassembled. 

I1111111101111 M 
I IMMONIIIIMEMEEMIEW 
IIIINIMINIIIMMINII 

111111111111MGl1111MM- 
fil/E 

MIMI IENII 

M 13X2 ' MIII/.° !IOffiii IIII 
These gain curves hove been 

verified by two independent, 
nationally known laboratories. 

N 
IMI .p/ : == 

'.' 313 == 
Write for technical literature on these 3 outstanding products. 

CHANNEL MASTER CORP. E L L E N V I L L E, N. 
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model 480'genescope 

DON ANDERSON 

HOFFMAN 

FRANK SMOLEK 
ZENITH 

FLOYD MAKSTEIN 
EMERSON 

NORM COOPER 
HALLICRAFTERS 

MAX SCHINKE 
ADMIRAL 

TIM ALEXANDER 

MOTOROLA 

RECOMMENDED 
by service managers of leading manufacturers 

These leading service managers 
agree the Simpson Model 480 
Genescope is THE instrument 

for accurate testing and alignment 
of TV and FM receivers. 

It provides ALL the necessary 
signal sources and includes the 
famous Simpson high sensitivity 

oscilloscope completely equipped 
with a high frequency 
crystal probe for signal 

tracing. Also available without 
the oscilloscope as Simpson 

Model 479 TV -FM Signal Generator. 
For complete specifications see 

your Parts Distributor or 
write SIMPSON ELECTRIC COMPANY, 

5200 W. KINZIE ST., CHICAGO 44. m 

20 

4 Presenting latest information on the Radio Industry. 

Dy RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 

PRODUCTION PROPHESIES, the 
perennial favorite topic of newsdom 
during the last days of the year, which 
often do not create too much of an im- 
pression on those who have to live with 
the statistics, were not so blandly dis- 
counted du-ring the '52 offerings, when 
presented by the experts in Washing- 
ton, and industry. For, as in the early 
'40s, the figures were not gilded or re- 
splendent with optimism. Instead, they 
represented rather frank and conserva- 
tive estimates, predicated on the de- 
mands of the accelerated defense pro- 
gram. 

While the crystal -ball seers did not 
indicate that manufacturing would dip 
to serious lows, it appeared as if the 
bulging warehouses would really begin 
to empty out, because of curtailments. 
Specifically, members of government 
declared that we'd have about 5,000,000 
TV chassis coming off the line during 
the year. Some estimates of industry 
were not so hopeful, with a production 
rate of 3,000,000 presented in some 
quarters. One survey specialist de- 
clared that his private analysis dis- 
closed that 4,300,000 sets would he 
made and 4,600,000 chassis would be 
sold. Substantially brighter guesses 
were issued on the home set- portable- 
auto radio production front. About 
10,000,000 models in this category 
would be made, it was said. 

Comparisons of '52's expected output 
with the shipments of '50 and '51, par- 
ticularly during the first halves of the 
years, revealed graphically the effects 
of material allocations on production. 
During the first six months of '50, over 
3,000,000 television sets were made, 
while in the January -April period of 
'51, over 2,000,000 chassis were fabri- 
cated. During the first quarter of the . 
new year, the processing of only about 
a half -million sets is in the offing. Some 
believe that there will be considerably 
more units shipped, thanks to the con- 
servation programs which have, in 
many instances, doubled and tripled 
inventories of essential components, 
accessories, and hardware parts. One 
manufacturer felt that industry in- 
genuity would permit at least another 
five to ten per -cent output. According 
to one of the country's leading set 
makers, industry's conservation efforts, 
which have resulted in such develop- 
ments as the electrostatic type of pic- 
ture tube and reduced substantially 
the amount of copper required, should 
permit production of over 800,000 sets 

during the first three months of the 
new year. Pacific Coast manufactur- 
ers indicated that in the first quarter 
they'll probably be able to produce 
about 75 per -cent of the output 
achieved in. the October -December pe- 
riod of '51. 

AS THE SET PRODUCTION FORE- 
CASTS appeared, the military were 
clamoring for more material and h am- 
mering away at the ODM office and, 
especially, Headman Charles E. Wilson. 
In their opinion, the civilian world was 
receiving too much of the essentials 
required by defense for guns and air- 
craft. During closed -door sessions, 
Wilson was told that it is important to 
race armament production, even at the 
risk of halting many types of civilian 
output. The production chief reported 
that the defense program was in full 
swing and that there were no lags any- 
where. The three -year mobilization 
program was being f o 11 owe d as 
planned, he said, and the goal set will 
be reached as per schedule. 

In one review of the preparedness 
effort, a Senate committee praised the 
mobilization authorities for following a 
middle -of- the -road approach in con- 
verting the nation to military produc- 
tion. If all -out requests had been is- 
sued, the Congressional group pointed 
out, an economic crisis would have 
been precipitated. In their opinion, it 
cannot be reasonably concluded that 
. the nation has failed to maintain 
its minimum military strength in an 
effort to place butter before guns." 

THE FREEZE ERA, which struck the 
telecasting world over three years ago, 
and a few months ago hit the color 
front with that edict from the defense 
officials to stop all red, green, and blue 
chassis making, entered the prophesy 
ring too, as the year '51 came to an 
end. Practically everyone in Wash- 
ington released statements announcing 
that the ice blocks across broadcast 
road would start disappearing during 
the early spring. The most enthusias- 
tic supporter of this belief was none 
other than the Commission's chief, 
Wayne Coy, who during several talks 
declared that by April 1 he hopes the 
FCC will begin issuing construction 
permits. 

Speculating on the eventual con- 
struction pace that will prevail, Coy 
said that in five years . . . "we will 
have 1200 to 1500 stations on the air 
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Be Sure of Your Installations 

Get the reafd _Z 
ttG /U TRANSMISSION 

To You, 

Belden's Golden Anniversary Means 

LINE CABLES 
You know what you are doing when you use Belden RG /U Trans- 

mission Line Cables - they're aptitude rated. They are designed to 
provide desirable electrical characteristics, and rigid control assures 
constant quality. Specify Belden Radio Wires. 
Belden Manufacturing Co., 4681 W. Van Buren St., Chicago 44, III. 

APTITUDE RATING 
No. 8236 

APTITUDE RATING 
No. 8237 

APTITUDE RATING 
No. 8238 

FOR 0, YIARS"---" 

ZIJ.aemn&ot C 
cAeireuy 

D 

- product performance that 
can come only from a "know - 
how" that has grown through 

actual service since the 
inception of Radio. 

-an ability to co -oper- 
ate in pioneering new 

wires to meet or antici- 
pEte industry's grow- 

ing needs. 

In the years that 
follow 

This Belden 
Program Is- 

-TO BE CONTINUED 
APTITUDE RATING 

No. 8239 
APTITUDE RA 

No. 8241 
Frequency 

(Mc) 
Attenuation 
per IOC ft 

Frequency 
(Mc) 

Attenuation 
per 100 ft 

Frequency 
(Mc) 

Attenuation 
per 100 ft 

Frequency 
(Mc) 

Attenuation 
per 100 ft 

Frequency 
(Mc) 

Attenuation 
per 100 ft 

100. 2.65 100. 2.10 100. 1.90 100. 3.10 100. 3.75 

-200. 3.85 200. 3.30 200. 2.85 200. 4.40 200. 5.60 

300. 4.80 300. 4.10 300. 3.60 300. 5.70 300. ` 7.10 

400. 5.60 400. 4.50 400. 4.35 400. 6.70 400. 8.30 

30 
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G NERAL CEMENT'S 

NEW 80 PAGE CATALOG 

OF TV AND RADIO SERVICE NEEDS 
80 pages crammed with everything the serviceman 

needs in the way or radio and TV chemicals, service 

aids, tools, hardware, antennas, and parts. See your 

distributor for a free copy or write direct to company. 

4 
3j! 

SPEEDEX AUTOMATIC 
WIRE STRIPPER 

MODEL 744 -I 
A heavy duty wire 
stripper that features 
a delayed action re- 
lease which prevents 
wires from being 
crushed or bent. 

1 
rush me your new 80 page REEPlease 

catalog of TV and Radio Service Needs 
GENERAL CEMENT 

Company Name MANUFACTURING 
Street Address COMPANY 
City Zone State 904 Taylor Avenue 

Rockford, Illinois 

TELEVISION TUBE 
KOAT No. 49 -2 

For recoating peel- 
ing or scratched 
picture tubes. Coat 
inside of TV cabi- 
nets to prevent 
high voltage leaks. 

22 

and in ten years we may have 2500." 
"Soon after the freeze is lifted, we 

expect to have some 1000 applications 
for construction permits," the com- 
munications headman reported. In his 
opinion, it appears as if ... "almost 
a billion dollars has already been ear- 
marked by various corporations and 
individuals to construct our new tele- 
vision stations." 

THE FREEZE WORLD was also 
treated to an oddity in the form of a 
statement on color from NPA. Earlier 
industry had been asked to curtail pro- 
duction immediately and everyone 
agreed to comply. Shortly after this 
unanimous approval was received, the 
lawmakers began to worry. They found 
that the agreement among the set 
makers might be a violation of the 
Sherman and other anti -trust acts. So, 
it became necessary to legalize the de- 
sire to halt with an official ruling. 
Thus, Order M -90, officially banning 
color production, was issued and now 
it's perfectly proper not to make color 
sets. Technically, the ruling prescribes 
that ... "no person shall . . . pro- 
duce or assemble any television set de- 
signed to receive ... color television, 
nor shall any person produce or assem- 
ble any product, attachment, or part 
designed solely to permit or facilitate ... the reception of color television." 

The official ban did not cover re- 
search or test programs. Neither did 
the ruling restrict the manufacture of 
color television equipment for closed 
circuit operations for industrial pur- 
pose or by hospitals and educational 
institutions for instructional applica- 
tions. 

THE CLARIFICATION OF THE 
COLOR ban, which revealed that ex- 
perimentation on color systems could 
continue, was greeted effusively by the 
proponents of the compatible tech- 
niques, since they could continue with 
their intensive industry study and sub- 
mit a report which might reopen hear- 
ings on color and prompt the Commis- 
sion to establish new standards. 

As this column was being prepared 
a comprehensive on- the -air test survey 
of the electronic method, evolved by 
the various panels of the National 
Television Systems Committee, was 
under way. The tests, which were ex- 
pected to last until the first days of 
spring, were being conducted in five 
cities: New York, Philadelphia, Chi- 
cago, Syracuse, and Washington. 
Among those transmitting color sig- 
nals are RCA and Du Mont in New 
York, Philco in Philadelphia, Zenith in 
Chicago, General Electric in Syracuse, 
and RCA -NBC in Washington. 

In a description of the characteris- 
tics of the signals being aired, NTSC 
said that the power of the aural -signal 
transmitter will be not less than 50 
per -cent nor more than 150 per -cent of 
the peak power of the visual -signal 
transmitter. It was also noted that 
the color subcarrier frequency will be 
3.898125 mc. ± .001 per -cent, with a 

(Continued on page 134) 
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THE TRIO 2- CHANNEL VAGI FULL 10 DB GAIN ON TWO CHANNELS. 

MODEL 445 FOR CHANNELS 4 AND 5 
MODEL 479 FOR CHANNELS 7 AND 9 

Patent pending - no licensing arrangements granted for duplicating principle of this antenna. 

TRIO" 
4L 0 

2- CHANNEL YAGI 

Yagi elements of .035" thick 
seamless aluminum, are full s /s" 
in diameter. Ends are crimped 
for greater strength and to cut 
down vibration. Prevents en- 
trance of dirt and moisture. 

An extra clamping member per- 
mits taking up bolts tight with- 
out putting undue strain on 
element. Cast aluminum V block 
assures perfect right angle 
alignment. No detail of design 
or construction has been over- 
looked to make the TRIO 2- 
Channel Yagi the finest fringe 
area TV antenna available any- 
where - at any price! 

Double- folded dipole sections 
have heavy gauge aluminum 
brace bars securely riveted to 
element ends thus providing 
positive electrical connection 
and extreme rigidity. Work- 
manship throughout is of the 
highest order. 

TOPS ALL IN DESIGN, CONSTRUCTION, PERFORMANCE 

One of the most widely imitated antennas on the 
market today, the TRIO 2- Channel Yagi still stands 
alone in efficiency and strength. 

TV buyers - and sellers - are discovering that 
"look alike" is not enough - that imitations are never 
as good as the original. 

There is no secret to TRIO's marked superiority. The 
simple truth is that TRIO slights no construction detail, 
overlooks no design feature. This means unparalleled 

efficiency - ugged dependability for both installer 
and TV set wner. 

Installers! Avoid profit eating call -backs caused by 
poorly mad imitations! Set owners! Enjoy years of 
dependable efficient TV reception! Compare the TRIO 
2- Channel agi with any other TV antenna at any 
price. Yes, ompare - then you, too, will insist on an 
original TRI - the 2- Channel Yagi that set the 
standards. 

RIO the "Trouble -proof" TV Rotator 
For years of dependable, .!nf ail; ng service - in good weather 

and bad - you can't beat the new TRIO TV Rotator and Direc- 
tion Indicator. 

Sturdy and completely weatherproof, the TRIO Rotator will 
support the heaviest TV arrays - even in 80 MPH winds! Its 
sound design and construction has been proven by 3 years of 
extensive field testing under every extreme of weather. The 
TRIO Rotator will not freeze up! 

2 HEAVY DUTY MOTORS 
Two separate 24 volt motors are used - one for each direc- 

tion of rotation. Thus, each motor operates just 50% of the 
time - cannot burn out. Positive acting electrical stops at both 
ends of 360° turn eliminates lead damage. 

Housing is die -cast aluminum for greater strength, lighter 
weight and perfect alignment of parts. The TRIO Rotator is 

precision built throughout. 

SMARTLY STYLED 
DIRECTION 
INDICATOR 

The TRIC Direction Indicator is housed in a 
sturdy plastic cabinet of graceful lines. It is a 
beautiful instrument that will blend harmoniously 
with any furniture style. 

Utmost ease in selecting the desired antenna 
direction is arovided by a new "finger -tip" control 
that operates at a light touch and the easy -to- 
read dial face that clearly and instantly indicates 
the exact attenna position. 

MANUFACTURING COMPANY 
GRIGGSVILLE, ILLINOIS 
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jàfl distributor... 

_:,.: n, 

îele-lead 
Handiest TV servicing aid yet. 
Permits power connection to 
receiver chassis when safety 
interlocking switch is broken by 
opening protective back. At the 
same time, it provides a trouble 
light to see what's what 

TV Picture Tube 

Selector 
Replaces those bulky and seldom 
at -hand charts and booklets for- 
merly necessary to find correct 
replacements. Merely dial the 
type to be replaced- presto! 
there's the correct Teletron 
replacement. Also electrical and 
mechanical characteristics for 
those profitable conversion jobs! 

PICTURE TUBE 
SELECTOR 

WON/ 
1111 - .... 
. .. 4* 

Teletron Decal 
Colorful decal easily transferred 
to store window, doors, inside 
displays, or on your truck or car. 
Immediately marks you as a 
quality -wise service organization. 
Ties right in with Du Mont fame! 

2I 

Geared to your TV servicing! It's up to 
you to get these aids from your Du Mont 
Teletron distributor. They represent plus 
values above and beyond that biggest 
bonus -Du Mont's reputation for quality, 
progressive engineering and customer 
satisfaction. Drop in on your Du Mont 
Teletron distributor today. Ask for the 
aids. And get in on the fastest road to 
more profitable TV servicing. 

nUMONt 
CATHODE -RAY TUBE DIVISION ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N.J. 
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For the sharpest, 

clearest pictures 

in television 

NOW! EXTRA POWER FOR 

SINGLE CHANNEL RECEPTION 

OUTBOARD 
BOOSTER 

For single channel 
use. Delivers pow- 
erful 18 db gain 
with full 5 mega- 
cycle band width. 
Only $19.95 

CO LIN EAR 
ARRAY 

Lowest priced all - 
channel 4 bay 
array with pre - 
assembled construc- 
tion. $23.75 less 
mast 

ANTENNA 
SWITCH 

3 -way switch for 
stacked arrays or 
multiple antennas. 
Instant changeover 
to each antenna. 
Atti active ivory or 
malogany plastic 
case. $4.95 

RW -200 
ARRESTER 

Positive protection 
against lightning. 
The full sized ar- 
rester that costs 
no more than a 
midget. Only $1.25 

ROCKET BOOSTER (Patent Pending) 

Powerful new single channel mast - 
mounted booster. Amplifies signal at an- 
tenna height where most favorable signal - 
to -noise ratio exists. List $34.95 

Iratorua.r., 1952 

PROVIDES 

415 GAIN Element Yagi 

Than The Best 5 Element Yagi 

Gives Equal Gain To A Double Stacked 5 Element Yagi Array 

VEE -D -X engineers have perfected 
this entirely new 8 element Yagi 
to meet the increasing demands 
throughout the trade for a single 
bay antenna that produces as much 
gain as a stacked Yagi array, yet 
lower in cost, easier to install, and 
better in appearance. Long John is 
the answer. Compare these time and 
money- saving features. 

MIGHTY MATCH 
(Lic. A.A.K. Pats., 2,422,- 
458; 2,282,292 others pend- 
ing) Permits use of single 
transmission line between 
separate high and low anten- 
nas mounted on same mast. 
List $4.20 

r 

dEaa axe/ 2.sä 
for Channels 7 -13 

MODEL LJ -Ch. 2 or 3 $29.85 list 
MODEL LJ -Ch. 4 or 5 $26.15 list 
MODEL LJ- Channel 6 $23.65 list 

All Prices Less Mast 

Faster, easier to install than stacked 
arrays 

Bet her roof -top appearance 

Hig{her front -to -back ratio eliminates 
co- hannel interference 

Full 6 megacycle band width 

Rugged pre -assembled construction 

THE LaPOINTE- Pl.ASCOMOLD CORPORATION 
Windsor) Locks, Connecticut 

Gentlemen : 

Send me information o the following: 

Name 

Street ...... 

City Zone State 
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Know "WHY" Ceramic Capacitors... 
Here are the facts about Ceramic Capacitors -- why they are the most permanent 
capacitors . . . why they do a better job . . . give a better performance .. . 

Up until a few years ago, capacitor design was based on one idea - 
"the bigger the better." Paper and mica, etc., were cheap, readily 
available materials, and their use was the only known art for making 
commercial capacitors (or "condensers" as they used to be called). 

Now don't misunderstand us ... those old condensers were really . 

OK as far as they went. But today there's something more to talk about 
. .. CERAMIC CAPACITORS. 

Actually, the idea of ceramic capacitors isn't new. They've been used 
as electronic components for more than 20 years. We call them new 
because it's only in the last few years that service- engineers have paid 

any attention to them ... and because some of these 
modern ceramic capacitors really are new . with 
new higher voltages, new and better physical charac- 
teristics. So if ceramic capacitors were overlooked by 
service -engineers during the last few years ... we feel 
it's because you didn't know about just how good they 
really are-or because what you needed wasn't available. 

Let's take a look at modern ceramic capacitors 
and the story behind them. It was in the early 1900's when German 
scientists discovered the dielectric properties of ceramic materials. In 
the U.S.A., we had an abundant supply of mica and other materials, so 
U.S. research men never bothered with ceramics. Then came World 
War I, and ceramics became mighty important in European radio man- 
ufacture. Ceramics were a long way from perfected but they did the 
job ... and continual improvement made them increasingly important 
in the electronic field. Meanwhile, at Centralab, we had started to in- 
vestigate these new materials. It was soon found that U.S.A. had a big- 
ger source of raw ceramic materials and that our stocks were of vastly 
superior physical and electrical characteristics. 

Then one of our foreign representatives sup- 
plied us with a complete set of foreign -made 
ceramic components. Result - Centralab devel- 
oped a ceramic research program. The program 
was big and thorough ... and it's still going on. 

In a few years, Centralab put on the market 
its first ceramic capacitors. With World War II, 
came tremendous developments in electronics. 
Radio, radar and other electronic equipment de- 

manded the finest in component parts ... and ceramic capacitors came 
into their own. In fact, independent research has shown that during 
World War II, in some classes of military equipment, there was not a 
single known instance of a failure of a ceramic capacitor! 

Thus, through the lessons learned over a period of 20 years of inten- 
sive research - Centralab Ceramic Capacitors have today become the 
best capacitor buy for safe guaranteed servic- 
ing. For when you use CRL ceramic capacitors, 
you're using the benefits of hundreds of thou- 
sands of man -hours of research -experiments 
with over 20,000 different ceramic compounds! 

That's why any ceramic isn't the best ceramic 
for the job. Each of those 20,000 ceramic mix- 
es had definite physical and electrical charac- 
teristics ... and when we say that Centralab 
today uses only 250 of those 20,000 tested 
compounds, you can be sure that those discarded did not perform to 
the exacting requirements of sensitive electronic circuits. 

Yes, and if you compare the old -style paper and mica capacitors with 
modern ceramic capacitors . . . point for point, based on your own 
technical experience, you'll see why ceramics are vastly better ... the 
safe, dependable way to assure a good service job. 

For example, every serviceman is aware of the moisture absorbing 
quality of paper condensers ... and how moisture can seep in along the 
leads on mica units. Compare these old designs with modern ceramic 
tubular and disc types ... Centralab's Ceramic -X capacitor bodies are 
nonhygrQscopic . . . moisture absorption being only .007% or less! 
That fact alone means Centralab Capacitors give you and your service 
customer the ultimate in reliability -even under severe tropically humid 
conditions. 

Old- timers in the service field . yes, and young ones, too, will 
recall the bulky size ... the difficulty of handling old- fashioned large 
size capacitors ... when size seemed to be an important factor in design. 
Now, look at modern ceramic capacitors. They're less than ih the size ... you can fit them anywhere! 

When you look at this chart of the development of capacitors using 
various materials ... the tremendous improvement of the dielectric con- 

stant "K" with the entry of ceramics into the field is dramatically evident. 
One of the most serious problems with old -time capacitors was that 

they broke down under high temperatures. Here again, ceramics have 
more than proven their superiority. 85 ° C. will not harm the modern 
ceramic capacitor. In fact, the ceramic body itself can easily withstand 
any temperature encountered in electrical apparatus. High capacity is 

Air (K -1.0) 

Pope' (K -2.6) 

M -ea Filed Phenol'c (K 5.5) 

M'c (K -5.4 to 8.0) 

Flint Glass (K -10) 

Ira 
M5 

ti 
1.1.1 

x a 
--I 

German Ceramic Dielectric -1933 (K -50) 
ems 

á 
CENTRALAB Ceramic Dielectric - 1937 (K.95) 

CENTRALAB Ceramic Dielectric- 1943 (K -170) 

Other commercially available ceramic dielectric - 
1947 (K -1500) 

CENTRALAB CERAMIC -X (1947) (K -6000) 

ñ 
ó 
(N 

á 
-i 
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well maintained under wide temperature variation. What's more, the 
copper -silver electrodes are electro- bonded to the ceramic with a tensile 
strength of 30,000 lbs. per square inch - thus preventing any possible 
change of the relative position of the electrodes. 

A typical example of the high degree of perfection and performance 
offered by ceramic capacitors is contained in CRL Hi- Vo -Kaps. These 
units are rated at 10 - 20 and 30 KV and are intended exclusively for 
TV. You'll find that practically the entire TV industry has standardized 

on these CRL units as original equipment for this most 
exacting application. 

When it comes to low power factors -check ceramics 
against all others. With ceramics, initially it's .1% to 
.6 %. After 100 hours at 95% humidity, it's .5% to 
3% and they'll return to normal ! That's ceramic high 
efficiency ! If it's accuracy you want, ceramic capacitors 

can give you unusually close tolerances in wide range of values. 
In r.f. circuits, where drift is critical, one of the likely causes is tem- 

perature change. Stabilization can be effected by capacitors which com- 
pensate for temperature variations. Centralab pioneered ceramic capaci- 
tors for this purpose. This important research resulted in Centralab's 
famous TC -Hi -Kaps Zero Temperature and Negative Temperature 
Compensating units. These are a Centralab exclusive "First ". For serv- 
ice- engineers they are the industry's last word in accurate stabilizing 
capacitors. 

Service- engineers today are called upon for more exacting work - 
more downright customer satisfacfion. Every job that comes into your 
shop is a challenge to your reputation. Regardless of the care in work- 
manship, no service job is better than the components you put into it. 
To stay in business tomorrow - you can't take chances today. 

Field research shows that smart service -engineers everywhere are re- 
placing all old -fashioned or dangerously old capacitors with ceramic 
capacitors, within the capacity ranges available. Particularly if there is 
any indication of possible failure within a reasonably short period. For 
by -pass and coupling applications ... they're using Centralab BC Hi- 
Kaps. For tuning applications, they're using temperature compensating 
TC Hi -Kaps. It's their own assurance of a good job well done ... and 
their customer's insurance of complete satisfaction. What's more, to the 
serviceman and customer alike ... there's little or no premium in price. 

e s' 

You'll find Centralab ceramic capacitors are available in a wide 
variety of capacities from any recognized better radio parts distributor. 
Ask him. And remember, Centralab is the pioneer in the field of elec- 
tronic ceramics. That fact alone is your best assurance of engineering 
know -how, production know -how, and performance know -how that per- 
mits no compromise with quality. 
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and you'll Buy Ceramic 
Choose the exact capacitors you need from the world's 
capacitors- for jobs that demand the best in guaranteed T 

CERAMIC DISC HI -KAP CAPACITORS - provide very high capacity in ex- 
tremlly small size, with minimum thickness. For by -pass, coupling 
and general applications. Superior power factor and low inductance. 

TC TEMPERATURE COMPENSATING CERAMIC CAPACITORS - stable units that 
do not change in capacity under wide temperature.variations -or may 
be selected to correct for frequency drift in resonant circuits caused by 
temperlature changes. Also superior replacement for close tolerance micas. 

TELEVISI 

TV ind 
and pu 

N HIGH VOLTAGE CAPACITORS -are the accepted standard for the 
stry. Used for filter and by -pass in TV high voltage power supply 

se filter for cathode ray tubes. Ask for Centralab Hi -Vo -kaps. 

apacitors 
idest line of ceramic 
-AM -FM servicing .. 

CERAMIC BC TUBULAR HI -KAP - for by -pass or coupling appli- 
cations and most general ci cuit work. Smallest size on the market. 
Remarkable stability under h gh temperatures or humidity. 

CAPACITOR KITS - several are 
units of most generally usec 
cabinet. Often assures requi 
in labs or for service. No c 

available. Illustrated is assortment of 200 
values, supplied in a four -drawer metal 

ed values will be on hand when needed 
large for cabinet. 

Yes, or the safest, quickest guaranteed servicing ... standardize 
Cera is capacitors. You'll have the world's widest line to select from 
Centr. lab, America's pioneer builder of ceramic capacitors. You can 
infor ation on all the capacitors described here - plus other valuable 
:nation from Centralab's Catalog 27 ... available at your distributor 

TRANSMITTING AND HIGH ACCU 

tions involving rigid freque 
frequencies to close limits. 

on Centralab - as made by 
get complete 
service infor- 

Frbraary, , l 952 

's. 

ACY CERAMIC CAPACITORS - for applica- 
cy control. Used for holding oscillator 
xcellent as secondary Standards. 

n 
Division of Globe -Union Inc. 

910 . Keefe Avenue Milwaukee 1, Wis. 
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PYRAMID 
TINY TYPE 85LPT 

TUBULAR 

PAPER 

CAPACITORS 

Fit anywhere! 
Suitable for 
85 °C. operation! 
CAPACITANCE RANGE: 

.0001 TO .5 MFD. 

VOLTAGE RANGE: 

200 TO 600 V., INCLUSIVE 

Sturdily built in phenolic - 
impregnated tubes. Ends 
are plastic -sealed. 

WRITE FOR COMPLETE LITERATURE 

Representatives and Distributors 
Throughout the U.S.A. and Canada 

PYRAMID ELECTRIC COMPANY 
1445 Hudson Boulevard 

North Bergen, N. J., U. S. A. 

TELEGRAMS: WUX North Bergen, N. J. 
CABLE ADDRESS: Pyramidusa 
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WdIu'z Elie 
INDUSTRY 

LOUIS MARTIN is the new general sales 
manager of Standard Coil Products 
Co. Inc. of Chicago, 
Los Angeles, and 
Bangor, Michigan. 

Mr. Martin brings 
to this newly -cre- 
ated post a wide 
knowledge of the 
radio, television, 
and electronic field 
as well as over 25 
years of experience in the business. 

He started his radio career in 1924 
with Colonial Radio Corporation and 
subsequently became affiliated with 
RCA as manager of the Tube Depart- 
ment's equipment field force. 

He comes to his new position from 
General Instrument Corporation 
where he was general sales manager 
of the Elizabeth and Sickles Divisions. 

* * * 

HERMON H. SCOTT received the John 
H. Potts Memorial Award for out- 
standing contributions to audio engi- 
neering in 1951 at the annual conven- 
tion of the Audio Engineering Society 
held recently in New York. 

The award was made by Dr. Harry 
F. Olson on behalf of the AES. Mr. 
Scott is president and director of en- 
gineering of Hermon Homer Scott, 
Inc. of Cambridge, Mass. 

Presentation of the award was made 
in recognition of the work done by Mr. 
Scott and his organization in the re- 
production and measurement of sound. 

* * * 

LARRY Le KASHMAN is the new vice - 
president of Electro- Voice, Inc., . Bu- 
chanan, Michigan, 
manufacturer of 
electronic equip- 
ment. 

He was formerly 
associated with the 
Tube Department of 
RCA where he was 
the advertising and 
sales promotion 
manager for that department. 

Mr. LeKashman is an enthusiastic 
ham, and during the war he served in 
the Naval Air Transport Command. 
Prior to that he was associated with a 
number of distributors in the elec- 
tronics parts field. He is the author of 
many technical and popular radio 
articles and is the editor of several 
radio handbooks. 

* * * 

RTMA has launched a triple -pronged 
educational and information program 
designed to provide more trained 
service technicians and to improve 
service practices in the radio -television 
industry. 

The program involves the recom- 

mendation of television servicing 
courses in the approximately 2500 vo- 
cational schools and in as many adult 
education schools as possible through- 
out the country. 

To further this program, RTMA has 
engaged RCA Institutes, Inc. to write a 
three -year vocational high school sylla- 
bus on radio and television and a 10 -12 
month syllabus for adult educational 
institutions. The courses are being ed- 
ited by Gilbert Weaver, training direc- 
tor of the New York State Board of 
Education. 

A second phase of the project is the 
distribution of a booklet on the care of 
television receivers being sponsored 
jointly by the RTMA Service Commit- 
tee and the National Better Business 
Bureau. 

The third prong of the offensive in- 
volves cooperation by the RTMA with 
various service associations and other 
television technician groups which are 
also endeavoring to raise servicing 
standards. 

* * * 

ARTHUR RICHENTHAL, attorney, has 
been elected to the post of secretary of 
Standard Coil Prod- 
ucts Co. Inc. of Chi- 
cago. 

The appointment 
was made in recog- 
nition of Mr. Richen- 
thal's services and 
his unusual contri- 
butions to the 
growth of this Mid- 
western television components firm. 

He is a graduate of Harvard Law 
School and at one time was an attor- 
ney for the Securities and Exchange 
Commission. He has been a director 
of Standard Coil for some time. 

* * * 

CBS -COLUMBIA, INC., has recently ac- 
quired a new plant in Long Island City, 
New York which will provide a total 
of 500,000 square feet of manufactur- 
ing space for civilian and military pro- 
duction requirements ... Construction 
of a $5,500,000 defense production 
plant at Evendale, Ohio was begun 
recently by the CROSLEY DIVISION of 
AVCO MANUFACTURING CORPORA- 
TION. Limited production is expected 
to start in June ... SIMPSON ELECTRIC 
COMPANY has recently completed a 
new addition to its Lac du Flambeau, 
Wisconsin branch ... HENRY & MILLER 
INDUSTRIES, INC., has announced the 
recent opening of a new metal fab- 
ricating and finishing plant in Jersey 
City, N. J. The company makes radar 
and television parts in addition to vari- 
ous military items ... INTERNATIONAL 
RECTIFIER CORP. has purchased a new 
factory building located at 1521 E. 
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NOW-Be a Fully TrainØd Qualified 

RADIO TELEVISION TECHNICIAN :T 

lo MONTIII$L 
0 
E s 

OF RADIO - 
TELEVISION 
EQUIPMENT 

TRAIN AT 

HOME IN 

SPARE HOURS! 

MIN 

New "Package" Unit Training Plan 

PAYAS YOU LEARN -YOU SET THE PACE! 

No MonthlY Payment Contract to Sign! 
Now ... be readyl for Radio -Television's big pay opportuni- 
ties in a few short 1ZIONTHS! Frank L. Sprayberry's completely 
new "Package" tr ining unit plan prepares you in just 10 
MONTHS . or even less! Equally important, there is NO 
monthly payment contract to sign . thus NO RISK to you! 
This is America's finest, most complete, practical training -gets 
you ready to handle any practical job in the booming Radio - 
Television industry In just 10 months you may start your own 
profitable Radio -Television shop . or accept a good paying 
job in this fascinating expanding field at work you've always 
wanted to do. Mr. Sprayberry has trained hundreds of successful 
Radio -Television to hnicians -and stands ready to train you in 

less than one year, even if you have no previous experience. You learn by 
DOING . actually working with your hands with equipment of special 
design to illustrate basic theor instead of relying on books alone. 

VALUABLE EQUIPME T INCLUDED WITH TRAINING 
The new Sprayberry "packag 
professional Radio -Television 
form over 300 demonstrations 
addition, you build a powerful 
multi -range test meter, a signal 
All equipment is yours to keep . 

to set up your own service shr 
lessons and other training mate 

EARN EXTRA MO 
All your 10 months of training 
on with your present job and in 
CASH in addition. With each 
plans and ideas for spare time 
for their entire training this wa 
earn generous service fees fro 
why the Sprayberry new 10 M 
Radio -Television training in 
armed forces later, there is no 
vision training. 

' plan includes many big kits of genuine, 
quipment. While training you actually per - 
experiments and construction projects. In 

6 -tube standard and short wave radio set, a 
enerator, signal tracer, many other projects. 

you have practically everything you need 
gip. The interesting Sprayberry book -bound 
ials . . . all are yours to keep. 

EY WHILE YOU LEARN! 
is AT YOUR HOME in spare hours. Keep 
orne while learning . and earn EXTRA 
raining "package" unit, you receive extra 
Radio -Television jobs. Many students pay 
You get priceless practical experience and 
grateful customers. Just one more reason 
NTH -OR -LESS training plan is the best 

merica today. If you expect to be in the 
better preparation than good Radio -Tele- 

FREE TE;LEVIS ONABOOKS 
-- - I want ou to have ALL the facts about my new 10- 

MON H Radio - Television Training without 
cost! A now! Rush the coupon for my three big 
Radio- elevision books: "How to Make Money in 

'OA Radio- elevision," PLUS my new illustrated Tele- 
vision ulletin PLUS an actual sample Sprayberry 

Le son -all FREE with my compliments. No 
obligation and no salesman will call on you. 
Send the coupon in an envelope or paste on 
ba_k of post card. I will rush all three books 
at once! 

IF YOU ARE Men already in Radio who seek a short inten- 
sive 100 °Io TELEVISION Training with 

EXPERIENCED IN RADIO FULLEQUIPMENTINCLUDEDareinvited 
to check and mail the coupon at the right. 

FaII rtetuy-, 1952 

NO OBLIGATION 
No Salesman 

Will Call 

SPRAYBERRY ACADEMY OF RADIO 
De it. 25 -F, 111 North Canal St., Chicago 6, III. 

SPRAYBERRY ACADEMY OF RADIO, Dept. 25 -F 
I I i North Canal St., Chicago 6, III. 
Please rush to me 11 information on your 10 -MONTH Radio -Tete. I 
vision Training Pla 1 understand this does not obligate me and 
that no salesman w II call upon me. 

Name Age 

F.d Cress 

City Zone State 

1 

I 

i 

Please dlheck Below About Your Experience 
1 n Are You Experie -ced? No Experience 1 
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1e1" eN 
14C 

C ' 

THE 
INpUSTRy S FIRS T MAIpR 

ADVANCEMENT 
NT 

IN TURNOVER 
TYPE 

RIDGES 
PICO' CART 

.. . FITS MOST OF 

THE POPULAR CHANGERS 

30 

INTERACTION between the two needles has 
long reduced the performance quality of conventional 
designs in turnover pickup cartridges. Another difficulty 
has been that, if output and response characteristics are 
made ideal on one side, for one record type, reproduction 
on the other side is poor; so a compromise has to be made. 
It took a revolutionary new design in turnover cartridges 
to eliminate these problems ... and that is exactly what 
Astatic engineers have come up with. The new "Twin 
CAC," Astatic cartridge model CAC -D -J, is the first turn- 
over unit offering unlimited reproduction clarity, fidelity 
and brilliance of tone. It is the equal of the finest single - 
needle cartridge of them all, Astatic's own famous CAC -J. 

LIST PRICE $10.50 Code ASXDJ 

FEATURES 
Basic design principle combines two complete CAC assemblies, back 
to back, on a common plate. 

2 Output and response characteristics of each side established inde- 
pendently of the other: 0.8 volt at 1 kc. on Audiotone 78 -1 Test Record 
and 0.7 volt on RCA 12- 5 -31 -V Test Record. Frequency range, 30 
to 11,000 cycles. 

3 Needles are, of course, entirely independent of each other, free of 
interaction. Needle pressure, 10 grams. 

4 Unique but simple switching device in turnover mechanism connects 
only the cartridge or side being used to amplifier phonograph input. 

5 Furnished complete with turnover bracket and knob assembly, with 
standard 1/2" mounting holes. Wiring terminating in pin connectors, 
graduated for two dimensions now standard on lead wire connectors. 
Easily installed without soldering. 

6 Equipped with Type Q (3 -mil) and Type Q -33 (1 -mil), sapphire 
tipped needles. 

Writs for complete dotait$ on the 
now +usattc -TWIN.' CAC' Temcver 
Coriridil. MSC aba cheat thé three, 
newAslat ciikkopModelsnowonui . 

complete with this superb 

EXPORT DEPARTMENT 
401 Broadway, New York 13, N. Y. 

Cable Address: ASTATIC, New York Astatic Crystal Devices manufactured 
under Brush Development Co. patents 

Grand Ave., El Segundo, California. Its 
present facilities in Los Angeles will be 
used for research and development 
work . . . An application engineering 
office, designed to service Midwestern 
accounts, has been opened by SPRAGUE 
ELECTRIC CO. at 3 E. Second Street, 
Dayton, Ohio . . . RAYTHEON MANU- 
FACTURING COMPANY has leased a 
new one -story brick plant on Seyon 
Street in Waltham, Massachusetts to 
house sections of its research, engi- 
neering, and manufacturing divisions 

. . HOFFMAN RADIO CORP. has ac- 
quired a one -story fireproof building 
immediately adjacent to its No. 5 plant 
at 6200 S. Avalon Blvd. in Los Angeles 
. SWEDLOW PLASTICS COMPANY has 
begun construction on its third manu- 
facturing facility in Los Angeles. The 
new plant, which will provide 36,000 
square feet of floor space, will be used 
as general offices and for manufactur- 
ing. 

* * s 

E. W. MERRIAM has been named service 
manager of the Radio and Television 
Division of Sylvania 
Electric Products 
Inc. 

He was recently 
affiliated with the 
Radio - Television 
Manufacturers As- 
sociation as service 
manager, and for 
two years prior to 
that was chairman of the RTMA Serv- 
ice Committee. He was formerly as- 
sociated with the Allen B. Du Mont 
Laboratories as service manager. 

In his new capacity as service man- 
ager, he will be responsible for all 
service activities including the super- 
vision of a nationwide organization of 
parts distributors and service contrac- 
tors handling Sylvania products. 

* * 

ROGER E. GAY, president of The Bristol 
Brass Corporation, has been elected 
president of the American Standards 
Association . . . Hytron Radio cf Elec- 
tronics Co. has recently promoted 
GEORGE DETERS to the post of sales 
manager in the Midwest section . . . 

HERMAN S. SACKS has been named to 
the newly- created post of assistant 
general sales manager of Bendix Tele- 
vision and Radio . . . The appointment 
of PAUL HINES as director of engineer- 
ing for The Workshop Associates has 
been announced by the parent firm, 
The Gabriel Company. He will be in 
charge of the company's newly -an- 
nounced laboratory now being built in 
Natick, Massachusetts . . . GUS W. 
WALLIN is the new vice -president in 
charge of engineering at Webster -Chi- 
cago Corporation . . . FRANK H. EDEL- 
MAN, formerly chief chemist for Inter- 
national Resistance Co., has been 
named technical director of the Resis- 
tor Division of Electronic Devices, Inc. 
. . . REAR ADMIRAL T. A. SOLBERG, USN 
(Ret.) has been named general con- 
sultant to Arma Corporation, manu- 
facturers of precision electronic and 
mechanical equipment for the Armed 

(Continued on page 94) 
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IN 

WHAT DO YOU LOOK FOR IM 

TV TEST EQUIPMENT? 

"I look for long -range value. My 21 years in the electronics business have taught me that G -E instruments outperform them all." Harold Rob- bins, Paramount Radio & TV Service, Des Moines. 

OVERAGE ? "I don't have to buy new e uipment to service UHF. These G -E units cover every - th ng and cut my costs in half." Ralph L. Crooks, Boule- vard Radio & Television Co., Kansas City, Mo. 

re- checking with my General Electric 
guesswork, 
Test Package. It does the job right the first time." Warren Herbicek, Herbicek & Mathews, Newton Square, Pa. 

CCURACY ?"The combination of crystal trolled markers and variable permeability sweep 
s us true alignments with fewer call -backs." Tom bs, Apex Radip Shop, Detroit, Mich. 

PLICITY-Easy 
units increase our work output per 

operate, these G -E 
man, problems and boost profits.' PCharles Floring,tSyracuse Electronics Corp., Syracuse, N.Y. 

fid- ce in our clean, business 
r "Customers have con- 
-like shop. General Elec- tric est equipment helps keep it that way." J. H. Samp- son, Sampson Television, Inc., Dayton, Ohio. 

YOU GET THEM ALL WITH GEN 

G 

You can't afford to invest in TV test equipment that 
doesn't pay its way, with 15 million TV sets in use, and new 
UHF stations coming up. The successful businessmen shown 
above know the importance of this; read what they say. 

REMEMBER: General Electric makes TV Test Equipment 
that covers both VHF and UHF. Hence, you have only one 
investment when you buy G -E. 

ENERAL ELECTRIC 

211 

NAME 

AL ELECTRIC 
M M1 ES 

Gener. i Electric Company, Section 922 
Electro ics Park, Syracuse, N.Y. 
Please send me the latest bulletins on 
Genera Electric Test Equipment. 

ADDRES 

CITY STATE. ___ 
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0 
new communications "TOOL" for industry! 

B 

the 

10 lb. lower 
powered 

models also 
available 

HAND 

CARRY 
HT-21 (25-50 Mc.) 
HT-22 (150-174 Mc.) 

FULL TWO -WATT ANTENNA OUTPUT* 
Weighs only 14 pounds! 
Complete, self -contained 2 -way radio -tele- 
phone station! 
Powered by Dry, or Wet Rechargeable Batter- 
ies (can be recharged from car battery or 117 
Volts AC) 
Rugged, weatherproof 
22 sub -miniature tubes! 

*On 25 -50 Mc. One -Wolf cannot on 150 -174 Mc. 

CENTRAL STATION 
HT -23 (25 -50 Mc.) HT -24 (150 -174 Mc.) 

Same performance and specifica- 
tions as the "Littlefone" Hand 
Carry. 

AC- operated Central Station 
Audio -amplifier, providing one 
watt of audio for loudspeaker 
Power consumption is 35 watts 
Plugs in any AC outlet (117 Volts) 

Where one or more extra stationary 
receiving stations are desired, Halli- 
crafters economical S -81 receivers 
may be added. 

2-WAY FM RAD1O-TELEPHONE 

A new Hallicrafters product -the "littlefone " -is now 
ready for thousands of important uses in hundreds of 
industries. 

This light, rugged, dependable radio -phone will be 

offered through Hallicrafters distribution organization - 
by the men who know communications best. 

USES OF "LITTLEFONE" CHALLENGE YOUR IMAGINATION! 

There are literally thousands of industrial uses for the 
"littlefone" radio -anywhere where powerful, dependable, 
"on the move" contact is required. 

AMONG THE MORE 
IMPORTANT 

PRESENT USES ARE: 

RAILROADING 

FREIGHT HANDLING 

WAREHOUSE OPERATIONS 

RANCHING & LARGE FARMS 

MINING (Above & Below 
Ground) 

PIPE LINE INSPECTION 

ROAD BUILDING 

SHIPPING (Dock Operations) 

CONSTRUCTION 

LUMBERING 

World's Leading Manufacturer of Precision Radio. and Television - Chicago 24 

tit RADIO & TELEVISION NEWS 
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RESISTOR BREAKDOWNS 

LITTLE DEVIL 
RESISTORS 

Provide EXTRA MARGIN of SAFETY 
Where dependability is of the utmost importance, play safe with 

(1limite Little Devil molded composition resistors. While they are 
tiny in size, these units have exceptional ruggedness, stability, and 
current carrying capacity. Little Devils are completely sealed 
and insulated by molded plastic. Under continuous full load for 
1000 hours, their resistance change is less than 5 %. 

Ohmite Little Devils are available in %, 1, and 2 -watt sizes, in 
5% or ± 10% tolerance. Standard RTMA values, 10 ohms to 22 

egohms are furnished. In the 1 -watt size, ± 10% tolerance, 
alues as low as 2.7 ohms are provided. 

AVAILABLE ONLY FROM YOUR DISTRIBUTOR 

OHMITE MANUFACTURING CO. 
4883 Flournoy Street, Chicago 44, III. 

íS'e Rella attsc 
y c hruary, 1952 

RATED AT OC- Little Devils have a wide 

margin of safety being rated at 70C instead of 40C. 

WITHSTAND TEMPERATURE, HUMID- 
ITY- Meet al JAN -R -11 requirements, including 

salt water imme sion and humidity tests. 

RESISTANC AND WATTAGE CLEARLY 
MARKED- n addition to color coding, the re- 

sistance value and wattage are marked on every unit. 

TEMPERED 
are differentiall 

LEADS- Tinned copper leads 

tempered to prevent sharp bends. 

olima RHEOSTATS 
RESISTORS 

® TAP SWITCHES 
33 
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Now in MASS PRODUCTION... 

PYRAMID ULTRA -COMPACT 

metallized 
paper capacitors 

PYRAMID Series M CAPACITORS use a specially - 

prepared metallized paper, providing all- important savings 

in size and weight.... Pyramid now produces 

large quantities of these capacitors in a wide variety of 

cardboard or hermetically sealed metal containers. 

Your letterhead inquiries are invited 

PYRAMID ELECTRIC COMPANY 1445 HUDSON BLVD., North Bergen, N. J. 
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A PROFESSIONAL TYPE 

GEIGER COUNT R 

Fig. 1. W5WRS demon 
strates how counter is 
used in making field tests. 

Construction details on a thoroughly tested and 
practical low -cost counter which is easy to build. 

i'NTEREST continues at a high 
level in the matter of prospecting 

I 

- for uranium deposits. The $10,000 
bonus, and other attractions, offered 
by the Atomic Energy Commission has 
teen enough to awaken the gambling 
instinct in large numbers of us. The 
amateur or professional electronics en- 
pineer, or technician, is in an excellent 
osition to construct the necessary 

Geiger- Mueller detector unit. 
Field experience has established sev- 

eral points for consideration. The 
counter should be as small and light- 
weight as possible. The layout of op 
e ating controls and physical con- 
s ruction of the unit should be such 
t at the maximum of convenience is 
enjoyed in its use, and the chance of 
physical damage slight. 

A direct and fairly accurate indica- 
tion of the G -M tube high voltage is 
most useful, so that the voltage may 
bé checked with the data furnished by 
the tube manufacturer, and the operat- 
ing point of the tube kept on the Geiger 
p;ateau. In this same respect, and to 
cympensate for battery aging, a vari- 
able control should be included for ad- 
justing the high -voltage output of the 
p wer supply. 

Headphones, of course, should be 
provided as they will normally be used 
when searching with the instrument. 
Their response to an increased count 
rebruary, 1952 

is immediate and the indication unmis- 
takable. A meter should be included 
for indicating the integrated counting 
rate, and switched to act as a high - 
voltage indicator. 

Several types of portable high -volt- 
age power supplies have been devised 
and exploited commercially for G -M 
counter use. Each circuit has its par- 
ticular advantages and disadvantages; 
however, it appears that two of the 
more successful arrangements to date 
are the vibrator type and the neon- 

ORE SAMPLES 
Radioactive ore samples, suitable for 

testing purposes, may be obtained from 
Earle E. Fletcher, 2908 N. Sandia Dr., Al- 
buquerque, N. M., for 25 cents postpaid. 

oscillator type. Either circuit is good 
and will perform in an excellent man- 
ner. 

The present article will be confined 
to a description of the construction of 
a neon -controlled type counter and the 
reader is referred to the bibliography 
for sources of additional information 
relating to the use of G -M counters in 
prospecting and circuits in general. 

The particular counter described 
here, and shown in the photographs, 
is the handiwork of Earle Fletcher, 
W5WRS, who doubles as an electronics 
engineer and amateur prospector. The 

By 
LOREN C. WATKINS, Jr. 

R'5JSO 

unit contains no special, hard -to -get 
components and is easily duplicated by 
the average technician. The batteries 
are of the type commonly used in per - 
soral -type radios and are readily avail- 
able at low cost in nearly any locality. 
They consist of two series -connected 
671.í volt "B" batteries and three paral- 
lel- connected standard flashlight cells. 

Reference to the circuit diagram of 
Fig. 2 will show that voltage is applied 
to Dnly one -half of the filament in V5 
and V,. The battery drain is thereby 
cut in half and no decrease in perform- 
ance is detectable in this circuit appli- 
cat on. 

V, and associated components form 
the oscillator stage. "B" battery volt- 
age is supplied to the type NE -2 neon 
lair p through R,, and C, is the neon 
larr p shunt condenser. The saw -tooth 
grid signal for V, is generated by the 
voltage rise across C, and the sudden 
drop when this voltage reaches the ion- 
ization potential of the gas in the NE -2 
larr p. The complete cycle is repetitive 
at E.. rapid frequency rate, on the order 
of E 00 cps in this instance. 

The saw -tooth voltage applied to the 
grid of V, causes a rapid change in its 
pla. e current, which induces large 
vol ages across the winding of the high 
inductance choke, T,. In this particu- 
lar case, the choke is actually an audio 
interstage transformer with the pri- 
maly and secondary connected in series 
aiding. This induced fluctuating volt- 
age is then rectified by the cold-cath- 
ode gas rectifier tube, V_, and smoothed 
by the resistance -capacity network, 
C4, 2 , and C5, which reduces the ripple 
to an insignificant value. 

Tie variable resistor, R,, controls the 
high voltage output of the power sup- 
ply over a range of about 500 to 1250 
volts, with new batteries in use. This 
resi stance in the plate circuit of V2 acts 
to vary the efficiency of the circuit. As 
the batteries age, the control is ad- 
justed to insert less resistance in the 
circ tit, thereby increasing the effi- 
ciency, and permitting operation at 900 
volts output until the batteries are 
expended. This point will have been 
reached when the battery voltage drops 
from its original 135 volt value to 
about 95 volts. The output voltage 
changes slightly with aging of the fila- 
ment batteries, until they have dropped 
from the original 1.5 volts to about 0.8 
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C2 

NEI 

iS'1 If E 
135V. 

P2 

R -6.8 megohm, 1/2 w. res. 
R -22 megohm, /2 w. res. R,- 47,000 ohm, 1/2 w. res. 
R -50,000 ohm pot R,- 100,000 ohm, 1/2 w. res. 
R , R,, R1.0 -10 megohm, 1/2 w. res. R,- 470,000 ohm, 1/2 w. res. 
R; -30 megohm, 1/2 w. res. (two 15 megohm 

res. in series) 
R , -1 megohm, 1/2 w. res. 
C -400 ppfd. mica cond. 
C., -.001 pfd. mica cond. 
C,- --.002 pfd. mica cond. 
C -.002 pfd., 2000 v. cond. (Condenser Prod- 

ucts Co. "Glassmike" Type LSG202) 
C -.05 pfd., 2000 v. cond. (Condenser Prod- 

ucts Co. "Glassmike" Type ASG17) 
C , C -500 pfd., 12 v. elec. cond. 
C -500 Najd., 2000 y. cond. (Condenser Prod- 

ucts Co. "Glassmike" 7 ype LSG501) 

G -M V3 
TUBE 

PHONES 

Cs-.01 pfd., 400 v. cond. 
C,0 -.005 pfd. mica cond. S,- D.p.s.t. toggle sw. S,- D.p.d.t. toggle sw. T,- Interstage trans. (UTC "Ouncer" Type 

O -7) 
CH1, CH,- Reactor (UTC "Ouncer" Type 

0-13) 
M, -0 -100 microammeter 
J, -Midg- t open circuit phone jack 
Rect., -1N34 crystal diode 
NE, -NE -2 neon lamp 
B, -Two 671/2 v. "B" batteries (Eveready No. 

467 or equiv.) 
B/ -Three 11/2 v. standard flashlight cells, 1 ic" 

dia. V V4 -3S4 tube 
V,- CK1013/5517 tube 
V,,- Victoreen Type 1B85 or equiv. 

Fig. 2. Complete circuit diagram and parts 

volt. The output voltage regulation, 
as a function of the external load, is 
quite adequate for a G -M tube having 
a normal flat -plateau characteristic. If 
the tube does not have a flat charac- 
teristic, and at unusually high counting 
rates, the voltage is readjusted to the 
proper operating potential by varying 
the output control, R,, slightly. 

list for the professional type counter. 

The amplifier stage, V,, has a switch 
in its output circuit so that either 
headphones or the meter, M,, may be 
used to monitor the count. The signal 
pulses from the G -M tube are coupled 
into the signal grid of V4 via C,. The 
amplified pulses appear across the 
plate circuit inductance, CH,, where 
they are capacitively coupled to the 

Fig. 3. Completed assembly view showing sub -chassis and battery mounting details. 
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indicating circuit. The "phones" switch, 
S2, is connected so that in its "on" po- 
sition the headphone jack, J,, is con- 
nected across the output of V4, allowing 
individual pulses to be counted. Stray 
circuit capacity from the neon oscil- 
lator and associated circuits provides a 
weak audio tone in the V4 amplifier 
output, serving nicely as an indication 
that the instrument is operating, and 
that the batteries are not expended. 

In the same switch position, the 
negative terminal of M, is returned 
directly to ground. The meter, there- 
fore, is effectively connected in series 
with the bottom end of the . high volt- 
age bleeder resistor, R,, to ground, and 
provides an accurate indication of the 
power supply output voltage. This as- 
sumes that the bleeder resistance value 
is accurately known. For example, if 
the bleeder resistance is 30 megohms, 
an indicated current of 30 microam- 
peres requires the presence of 900 volts 
at the top of the bleeder, according to 
Ohm's Law. Other current values are 
interpreted accordingly, as the voltage 
output control is varied. 

When S, is thrown to its "off" posi- 
tion, the headphones are disconnected 
and the amplifier output is connected 
into the 1N34 rectifier circuit. The rec- 
tified pulses are fed to the integrating 
condensers, C6 and C,, which allows the 
meter to indicate the average counting 
rate. The other side of SZ has now con- 
nected the positive terminal of the 
meter and the bottom of the bleeder 
resistance, directly to ground, thereby 
removing the meter from the bleeder 
circuit. 

It is unnecessary to provide a scale 
on the meter other than its original 
calibration, as the instrument is used 
mainly in a relative sense, with the 
background count as the reference. 

- The high voltage adjustment control 
should not be advanced to a position 
where the voltage applied to the G -M 
tube is great enough to cause it to 
"spill" or discharge continuously. A 
reduced G -M tube life will be the re- 
sult. 

Construction 

Figs. 1, 6, and 7 show the over -all 
appearance of the counter. When the 
unit is not in use the search probe is 
pushed down into the case. The probe 
is pulled about three -quarters of its 
length from the case for normal use, 
and is removed completely for explor- 
ing otherwise inaccessible areas. The 
probe is a 10 -inch length of thin wall 
brass tubing, '/s -inch outside diameter. 
Seven 1/2 -inch diameter holes are 
drilled in a straight line through one 
side of the brass tube. The delicate 
G -M tube is floated inside the brass 
shell by wrapping several layers of 
Elastoplast, an elastic- adhesive band- 
age material, around the tube at each 
end so that it is a snug sliding fit for 
the inside of the shell. Rubber corks 
are then forced tightly into each end 
of the tube and trimmed off flush. The 
cork that goes into the cable end of the 
probe should be of the type that has 
a center hole in it, so that the cable is 
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grasped firmly when the cork is pushed 
into place, thereby relieving any strain 
on the G -M tube connections when the 
probe is moved about. The cable is 
made about four feet in length and 
should be of the small lightweight 
type, single conductor and shield braid, 
with an outer insulating cover. It is 
pushed down into the case when the 
probe is not completely removed. 

As partially seen in Fig. 3, the probe 
housing in the case is a 5 -inch length 
of lucite tubing, with an inside diam- 
eter very slightly greater than the out- 
side diameter of the brass probe, for a 
free sliding fit. The lucite tube is held 
to the rear of the case by two U- shaped 
brackets. The bracket mounting bolts 
are tightened sufficiently to deform the 
lucite tubing just very slightly so that 
enough friction is maintained against 
the probe to prevent its accidentally 
slipping out of the case. A hole is cut 
in the end of the metal case to permit 
insertion of the probe. 

The case itself may be easily fabri- 
cated from a standard 10x12x3 inch 
aluminum chassis. Refer to Fig. 5 and 
cut the chassis as indicated. The re- 
sult will be two pieces, 10 inches long 
and 5 inches wide, as seen in Fig. 3. In 
the same photograph, if the two halves 
cf the cabinet are thought of as the 
pages of an open book, and then mere- 
ly folded together, the case will appear 
in its final form. Two holes, for self - 
tapping metal screws, are drilled in 
each lip of the two halves. An alumi- 
num tray, 8x23/4 x1 inches, is bent up 
from sheet stock to provide a battery 
platform over the probe housing. The 
batteries are held in place by a single 
strap, as shown in Fig. 3. The "B" 
batteries are already provided with 
snap connectors, and connecting wires 
are merely soldered to the three paral- 
leled flashlight batteries. Spring clips 
are out of the question in the available 
space, and are very liable to develop 
high resistance contacts. 

Fig. 4. Rec 
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t accidental breakage 
s. A hole is drilled in 
w access to the meter 
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es through the upper 
d on page 160) 

Fig. 6. Front view showing search probe partially extended. 

Fig. 7. Front view with probe completely removed from case. 

IO" 

5" 

lO" 

/ I 

CUT ALONG I 

DOTTED LINES 

THIS END IS EXCESS 

I z" 

Fig. 5. Method for cutting standard 10 "x 
12' x2" chassis to provide case for counter. 
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A High -Quality 
Commercial version of the 
Williamson amplifier, the Ra- 
dio Craftsmen Model 500. 

Dy 
EDW. S. MILLER 

Chief Engr., The Radio Craftsmen, Inc. 

LTHOUGH the now -famous Wil- 
liamson all- triode amplifier cir- 
cuit, originally described in 

1947, has been reproduced in the liter- 
ature many times with various modifi- 
cations, only recently has a complete 
amplifier based on this circuit been 
manufactured commercially. This 
chassis, known as the Craftsmen 500, 
was designed by The Radio Crafts- 
men, Inc., Chicago. In the design, par- 
ticular emphasis was placed on a unit 
that not only provided good operation 
over the range from 20 to 20,000 cps 
but also could be manufactured with 
consistent performance characteristics. 
Some of the many factors considered 
in this design are described. 

Circuit Modifications 
The Williamson all- triode circuit, 

which includes a direct -coupled, split - 
load phase inverter feeding triode driv- 
ers and class A operated triode output 
tubes, is notable for its basic simplicity. 
Even without feedback, this amplifier 
provides the characteristics of an ex- 
tremely high -fidelity amplifier. 

It was found desirable to make modi- 
fications in the original circuit in order 
to obtain optimum performance and 
increase manufacturing margins to in- 
sure meeting specified characteristics 
on all units. 

In one modification of the circuit, the 
center tap of the heater string is re- 

Complete data on a commercially built Williamson 

amplifier which uses special low -distortion tubes. 

turned to the positive voltage appear- 
ing at the output tube cathodes. In 
this way the application of positive 
bias to the heater of the first 6SN7GTA 
reduces the flow of heater -cathode or 
heater -grid "hum" currents so that a 
hum and noise level of 90 db or more 
below rated output is maintained for 
the amplifier. 

By referring to the schematic dia- 
gram (Fig. 2) it will be noted that the 
output tube cathode resistance has 
been split into two matched 400 ohm 
resistors connected at the cathodes 
with a removable link. Use of this 
linked resistor pair not only greatly 
simplifies the adjustment of the bias 
and balance of the power output tubes 
but also increases the accuracy of the 
operation with commonly available 
metering equipment. In making the 
adjustment, the link is temporarily 

Fig. 1. (A) Gain frequency and (B) phase- frequency characteristics of amplifier. 
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opened while a voltmeter is connected 
between the two output -tube cathodes. 
R16is now adjusted for a zero reading 
on the meter. Now with the meter 
across either 400 ohm resistor, Rio is 
adjusted for a 25 volt reading. The 
link is now replaced for normal opera- 
tion. Each KT66 is now operating with 
the correct bias for exactly 621/2 ma. 
plate current, which with 400 volts d.c. 
from plate to cathode, represents a 
plate dissipation of 25 watts. 

Further modifications were also 
made to improve performance near the 
extremes of the operating range. They 
are described below. 

KT66 Output Tube 
The unusually low- distortion and ex- 

cellent damping action obtained with 
this amplifier can be attributed to the 
use of class A operated triodes through- 
out the circuit along with the applica- 
tion of 20 db inverse feedback around 
the entire amplifier. For the output 
stage, beam tetrode type power output 
tubes are used connected as push -pull 
triodes and matched to 10,000 ohms 
plate -to -plate for a very low distortion 
class A operation. An additional ad- 
vantage is obtained with the use of 
this type tube in that only a relatively 
low grid voltage is required to drive 
the tubes to full output; this amount 
of driving voltage is easily obtainable 
from a resistance -coupled 6SN7GTA. 

Various tube types have been used 
for this stage and the resulting oper- 
ating performance of some typical 
tubes are given in tabular form for the 
convenience of the reader. The higher 
power output and adequate ratings, as 
shown in the chart, confirmed the 
choice of the KT66 for the output stage 
as used in the original design. 

In any feedback amplifier, one of the 
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rlost important measurements of the 
amplifier's performance is its margin 
of stability. In order to eliminate vari- 
ations in amplifier performance 
throughout its operating frequency 
range, this margin must be as great as 
possible for the amount of inverse feed- 
back being used. Of course, the most 
important component determining this 
margin of stability is the output trans - 
former. Out of numerous transformer 
designs tested, the design finally se- 
lected had interleaved windings, 120 
hy. primary inductance, 25 mhy. leak- 
age inductance, and full power output 
from 10 to 50,000 cps. The other cir- 
cuit components determining the de- 
gree of stability margin are investi- 
gated by considering first the low fre- 
quency range operation, and then op- 
eration through the higher frequencies. 

Low Frequency Operation 
Because of the unusually flat gain 

characteristic and low phase shift re- 
c4uired throughout the frequency range 
df 20 to 20,000 cps, the amplifier op- 
eration necessarily should be checked 
ver the entire range of 1/2 cps to 2 mc. 

t insure conservative stability mar - 
ins. 
Components determining the low 

frequency performance are, besides the 
transformer primary inductance, the 
four interstage coupling condensers 
and their associated grid input resist- 
ances, and the power supply filtering 
or decoupling components. The power 
supply component values do not ap- 
preciably affect the amplifier operation 
i1 any frequency range except for a 
20° phase correction furnished by R, 
C and R;, C,6 at 2 cps. 

The greatest stability margin in any 
feedback amplifier design is obtained 
hy staggering the time -constants of the 
interstage coupling networks. Thus, 
improved low frequency stability was 
accomplished by altering the values of 
t iese interstage coupling components 
f om those found in the original de- 
sign : R6, C2 and R,6, C3 in the schematic 
each has the same time constant 
cf 0.2 sec., R, C= R,6, C5 = .01 sec., 
And LP (120 hy.) /RP (2500 ohms in par - 
4llel with 10,000 ohms = 2000 ohms) _ 
.06 sec. The first amplifier stage, being 
c..c. coupled, is not a factor to be con- 
sidered because of its infinite time 
constant. 

Low frequency performance is fur- 
ther complicated by the fact that the 
primary inductance, L,,, is not constant 
but varies with both signal level and 
d.c. saturation, according to the char- 
cteristics of the transformer core. In 

order to minimize this effect, the trans- 
former was designed with a large core 
1 tilizing high - permeability lamina- 
tions, stacked to provide a higher than 
normal air gap. The result of these pre- 
cautions was a considerable increase in 
the margin of stability throughout the 

l 
pw- frequency range as compared to 
revious designs based on the William - 

s n circuit. 

1 

On the high end of the operating fre- 
c uency range, the transformer charac- 
teristics again are the most important 
7ebruary, 1352 

I., AMP. 

V2 65N7 a Wo 

RI 2.2 V. 

e 

R2 

89V 
.` 

INVERTER 233,L 

1 d16567 Vib 

R3 

DRIVER 

Ik6SN7 V2 
1562 R26 POWER OUTPUT 

C6 !W! á 
R25 

D. 
RIM 

T2 

CI I fR4 94V. 

RS 

SI 

FI 

117 V. 

R, R9, R10- 470,000 ohm, 1/2 w. res. 
R2 -470 ohm, 1 w. wirewound res. 
R;1 -2700 ohm, 1/2 w. res. 
R,- 47,000 ohm, 1 w. res. 
R5, R7, R8, R29- 22,000 ohm, 1 w. res. 
R6, R27- 33,000 ohm, 1 w. res. 
R,1 -390 ohm, 1/2 w. res. 
Ris, R13- 47,000 ohm, 2 w. res. 
R,5, R18- 100,000 ohm, 1/2 w. res. 
R,5, R,7 -100 ohm, 1 w. res. 
R16, R20 -100 ohm, 2 w. wirewound pot 
R19, R2,-.1 000 ohm, 1/2 w. res. 
R22, Ra- -100 ohm, 1/2 w. res. 
R23, R24 -400 ohm, 5 w. wirewound res. ± 2% 
R99 -4700 ohm. 1/2 w. res. 
C1 -560 µµfd. mica tond. 
C.,, Cs -.5 pfd., 600 v. tond. 

6 

RECT. 

5V4 

=103Z+301I+ 
VI V2 V3 V4 

RI 

RIO 

3 

4.áV. 

e-- 

P_ Mtl 

I/2 VON7 V2b 

DRIVER 
i 156' POWER OUTPUT 

R2M 

Co C -1 pfd., 600 V. tond. 
CV- 68 µpfd. mica tond. 
C;--4 pfd., 600 v. oil -filled tond. 
Cs, L9, C10, C,1- 40/40/8/8 pfd., 600 v. elec. 

Cr nd. 
C1 -25 pfd., 200 v. tond. J,Input jack S,- S.p.s.t. toggle sw. 
F, -117 v., 3 amp. line fuse 
T1 -Power trans. 425 -0 -425 v. @ 150 ma.; 5 v. 

C 2 amps.; 6.3 v. @ 3 amps. 
T5- Output trans. 10,000 ohms plate -to -plate 

to voice coil, 15 w. minimum 
CH, -4 hy., 150 ma. filter choke 
CH 30 hy., 150 ma. filter choke 
V,, 12 -6SN7 tube 
V3, 1,, -KT66 tube 
V, 5V4 tube 

Fig. 2. Schematic diagram of amplifier. The 
tubes and may be difficult to obtain locali 

factors in determining the stability 
margins. Considerable care was used 
in selecting the transformer from nu- 
merous high -fidelity designs, consider- 
ing both stability and frequency range. 

Analysis of the circuit operation for 
this range is not as simple as at low 

KT ì6's specified on diagram are British 
y. Suitable substitutes are given below. 

fre juencies. Although the 25 mhy. 
leakage inductance of the output trans- 
former determines the frequency above 
which the amplifier gain begins to fall, 
the many, seldom- measured interwind- 
ing capacities and leakage inductances 

(Continued on page 95) 

Comparative ratings and operation of popular tubes used in the Williamson circuit. 

KT66 5881 E L6 1614 6AR6 807 
Description British tube 

with ratings 
higher than 
6L6 and dif- 
ferent char- 
acteristics 

Tung -Sol 
improved 
6L6 with 
higher 
ratings 

Single- 
ended 
807 
but 
lower 
ratings 

Radar 
power 
tube 

Transmit - 
ting tube 
requiring 
plate cap 

Socket Ar- Single -ended 
rangement like 6L6 

Single- 
ended 
like 6L6 

Single- 
ended 

Single- 
ended 
like 
6L6 

Single- 
ended 
but 
differ- 
ent 

Plate cap 

Manufac- 
turers' 
Ratings: 

Plate Voltage 
(max.) 

Plate Dissi- 
pation 
(max.) 

400 v. 

25 w. 

400 v. 

26 w. 

27) v. 
(screen 
rat- 
ifig) 
13 w. 

(Triode 

375 v. 

19 w. 
Ratings 

300 v. 
(screen 
rat - 
ing) 
21 w. 

controversial) 

400 v. 

25 w. 

G. O. L. Out- 
putt 

10 w. 8 w. 8 w. * 8 w.* 10 w.* 8 w. 

*Voltage and dissipation ratings inadequate for commercial dependability. 
tG. O. L. (grid overload) is level where grids just begin to draw current. 
With resistance coupling, distortion increases markedly beyond this point. 
Above readings are as operated in Williamson circuit: 400 v. plate; 25 w. 

dissipation; 10,000 p.p. load. - 
39 
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A LOW COST 

EXCITER 

UNIT 

Author's operating desk. An NC -100X receiver is flanked by a 150 -watt amplifier 
and two exciters (one covering ten meters and the other the 3 -band unit described). 
A single sideband adaptor is also used with this equipment on 75 and 20 meters. 

Thim r.i.o. exciter gives one matt of output on 80. 10 and 20 
nneterx with crystal -like starilitq. It featurem small size. low 
power ransuurpilon. and bandsu-itclniny with simple rorstruetion. 

HE first requisite for a good ra- 
dio signal is a good exciter. Vari- 

- able frequency operation has now 
become accepted as a necessity by all 
avid amateurs and at the same time 
modern transmitting techniques, like 
single sideband, have set new stand- 
ards of performance for the exciter. 
Many excellent commercial transmit- 
ters have achieved a degree of stability 
and flexibility which has frightened 
many hams out of the competition. It 
is the purpose of this article to show 
that equal results are not too difficult 
to obtain from equipment that anyone 
can duplicate with simple hand tools. 
The final result is an exciter which is 
simple to operate and should be free 
of instability, drift, TVI, and any of the 
other ills which have plagued all of us 
at one time or another. 

If you would like to know before 
building the unit what kind of stability 
you can obtain from this design, here 
is a simple test to make on your pres- 
ent exciter as a comparison: Tune'in 
your own signal with the receiver r.f. 
gain reduced to prevent overload and 
the b.f.o. switched on. Now alternately 
open and short circuit the r.f. output 
circuit of your exciter. Is there any 
frequency change shown by a change 
in the pitch of the signal? If so, your 
signal could stand some improvement. 

40 

This exciter shows no change in the 
beat note. An exciter such as the popu- 
lar BC -459A is likely to give a poor 
account of itself with such a test since 
the isolation between output circuit 
and frequency determining circuit is 
quite small. 

Drift is another problem due to tem- 
perature variations of the constants of 
the tuned circuits which control fre- 
quency. This problem can be attacked 
several ways but possibly the best way 
is to prevent the temperature varia- 
tions rather than try to compensate for 
them. The first step in preventing 
temperature rise is the selection of 
tubes which have low heater power 
consumption since the heater watt- 
age will often be the largest compo- 
nent of the total heat generated. The 
6C4 triode is an excellent choice for the 
oscillator in this respect and it has 
other advantages as well. It has a 
large plate well spaced from the other 
electrodes. Wide interelectrode spac- 
ing is desirable to minimize micro - 
phonic effects which are due to vibra- 
tion of the tube elements and the re- 
sultant capacity variations. All other 
tubes used in the exciter compartment 
are similarly chosen to provide the 
most gain and power -handling capa- 
bility with the smallest possible heater 
drain. Tubes such as the 6F6, 6AG7, 

Front view of exciter. Frequency dial, a 
bandswitch (lower knob), and output trim- 
mer (upper knob) are only controls used. 
Power supply is through shielded cable. 

By - 

JOHN F. CLEMENS 
R'9EIIN 

and 6V6 should be avoided in the 
design of a compact unit since the 
heater of any of these tubes con- 
sumes enough power to cause tem- 
perature rises of twenty degrees or 
more in a small cabinet. Leave the 
power generation to the stages in the 
transmitter and let the v.f.o. concen- 
trate on the job of controlling frequen- 
cy- that's the easy way to stability. 

Since every ham is not a "Village 
Smithy" we cannot all turn out those 
custom designed cabinets which are 
often essential to the electrical per- 
formance of high -grade commercial 
rigs. This exciter is constructed in a 
standard 9 x 5 x 6 inch steel utility box 
with a 7 x 5 x 2 inch aluminum chassis. 
Both of these items are inexpensive 
and generally available at radio stores. 
The oscillator shield compartment is 
built up of small pieces of 1/16 inch 
aluminum, each part being small 
enough so that the necessary bends can 
be made easily in a vise. This com- 
partment is 3 inches higher than the 
chassis, 3 inches deep, and 3% inches 
wide. Number 4 self- tapping screws 
are used to fasten all metal parts to- 
gether, providing a good electrical 
bond between parts of the shield as 
well as a very rigid mechanical as- 
sembly. 

The circuit diagram and the photo- 
graph of the oscillator compartment 
will reveal a few of the more impor- 
tant constructional points which con- 
tribute to the over -all stability. The 
oscillator tube, first selected to gen- 
erate the minimum amount of heat, is 
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C4)I 
6G=- C 

CI C3 

C2 

5VI 

.1_.C7 

R1- 56,000 ohm, 1/2 w. res. 
R_, R3. R5 -1000 ohm, 1/2 w. res. 
R5 -220 ohm, 1/2 w. res. 
R5-39,000 ohm, 1/2 w. res. 
R -4700 ohm, 1/2 w. res. 
Re- 100,000 ohm, 1/2 w. res. 
R0-470 ohm, I w. res. 
R10 -47 ohm, 1/2 w. res. 

R10-- 12,000 ohm, 1/2 w. res. 
142-150 ohm, 1/2 w. res. 
Cl -100 µµtd. var. cond. 
C2-18 -30 Auld., zero -temp. trimmer cond. 
C2 --230 uµfd. zero -temp. cond. 
C4 -500 Aµfd., zero -temp. cond. 
CC-l00 "tµfd., zero -temp. cond. 
C0-1 Aafd. ceramic cond. 
C7, CS, C9, C11, CIS, C13, C16, C1o, C_o, C24 -.005 

Aid. ceramic cond. 
C10, C15, C17, Co1-30 ¡LAM. ceramic cond. 
C14, Ç 2---50 µµfd. ceramic cond. 
C15 -20 µµfd. ceramic cond. 
C = -50 AAfd. var. cond. 
L1 -20 t. #24 en. wound on ceramic form 11/2" 

long, 11/4" dia. (National) 
L2-85 t. #30 en. wound on form with pow- 

dered iron slug, 1" long, 3 /8" dia. 
L3 -50 t. #26 en. wound on form with pow- 

R5 

CIO 

80 

C14 

_ - 
\ 20 

C15 It2 SIe 

12077 I v4o 
80 

L2 

o 

C17 

I!2 
12AT7 s v6 4e - \ 

e 

RII R13 

C19 
R R14 

RIO 

C13 40 
80 

Sic 
20 20 

L 

C22 C2 

+210V. 55 M A 

6V. C.C. 

dered iron slug, I" long, 3/8" dia. 
L4 -38 t. #26 en. wound on form 7/8" long, 

3/4" dia. with 3 t. link L-22 t. #24 en. wound on form 1/2" long, 
3/4" dia. with 3 t. link 

L6 -15 t. #22 en. wound on form 7/8" long, 
1/4" dia. with 2 t. link 

40 
80 20 

I C21sId 
f++ -------- 

RFC, -2.5 mhy. r.f. choke 
Si -4 -pole, 3 -pos. rotary sw. li- Output jack 
V, -6C4 tube 
V. -6ÁK5 tube 
V3 -6,4K6 tube 
VS, V- 12í1T7 tube 

Circuit diagram of the exciter which provides output on 80, 40. and 20 meters with rnusually high stability. 

iounted outside the oscillator shield 
se that it is well ventilated to the back 

f the oscillator cabinet which is op- 
erated with the back open. Heat from 
the tube does not, therefore, reach the 
oscillator tuning condenser and coil 
v'hich are completely shielded for r.f. 

coil form should be used which has 
t e best possible thermal stability and 

o other materials equal the ceramics 
i this respect. Plastic coil forms are 
t be avoided. After the coil is tightly 

ound, a thin coat of coil dope or ce- 
ent should be applied to hold the wire 

i place. This procedure also provides 
measure o` protection against hu- 

idity effects on the coil, although 
t ere is not too much that can be done 
i simple equipment of this type to 

ake the oscillator completely imper- 
vious to humidity changes. Complete 
shielding prevents rapid changes in the 
air inside the compartment so that fre- 
quency jumps or drifts are not notice- 
able. A seasonal change in calibration, 
due to humidity variations, is to be ex- 
pected, however, although this is a 
rather fine point. 

Zero -temperature coefficient ceramic 
condensers are used across the oscil- 
1 for -coil and the trimmer condenser 
i0 also of the zero- temperature type. 
The tuning condenser is ceramic in- 
sulated and must have a double bear- 
ing if smooth tuning and good reset ac- 
curacy of the calibration is expected. 
It is also important to mount the 
tuning condenser with an insulated 
s aft extension so that the metal shaft 
o the condenser does not protrude 
f om the shield compartment. This is 

ecessary to prevent radiation of the 
o cillator output, particularly the very 
high frequency harmonics, as well as 

t 

prevent pickup of r.f. currents from 
ebruary, 1932 

the strong fields of the output stages 
of the transmitter which can wreck the 
stability of the v.f.o. by feedback. For 
the same reason the frame of the 
tuning condenser is mounted on the 
chassis by means of insulating washers 
and only a single ground point is used 
between the oscillator circuits and the 
shield compartment, right at the . tube 

socket. The theory here is that higher 
power transmitter stages will cause 
currents to flow in the shield walls due 
to the strong local fields from antenna 
and tank circuits. These currents must 
be prevented from interlocking with 
oscillator currents by flow through 
common paths. By avoiding this situa- 
tio-t, where feedback currents reach 

Rear view of exciter. Tube line -up, from left to right, includes 6C4 oscillator, 
6AK5 buffer. 6AK6 80 meter output, and 12AT7 40 and 20 meter output. The r.f. 
output is to the coaxial connection visible on the leading edge of the chassis. 
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the oscillator, a major source of v.f.o. 
instability is avoided. "B-plus," fila- 
ment, and r.f. output leads are brought 
out through the rear wall of the oscil- 
lator compartment with feedthrough 
insulators, in this case made of num- 
ber 4 machine screws through fiber 
grommets. 

The tuning range of the oscillator is 
3490 to 4040 kc. so that when operating 
on the 80 meter band no doubling is 
necessary. It is desirable to operate 
the v.f.o. on the highest frequency pos- 
sible to avoid TVI since there will be 
less trouble from harmonics if there is 
one possible harmonic every 3.5 mc. 
throughout the television spectrum 
than if there are two harmonics, as 
would be the case with operation of the 
oscillator on the 160 meter band. Out- 
put is taken from the oscillator 
through an attenuator made up of C6, 
R2, and R3. This method of taking off 
the oscillator signal résults in a vir- 
tually constant load on the oscillator, 
regardless of fluctuations in the im- 
pedance of the grid circuit of the fol- 
lowing stage. Both plate voltage and 
heater voltage leads are bypassed at 
the feedthrough connections with .005 
pfd. ceramic disc type condensers. This 
measure is further insurance against 
the entry of r.f. feedback currents via 
these leads. The r.f. feedback of this 
type is often responsible for roughen- 
ing of the note and variations in the 
oscillator frequency as subsequent 
stages are tuned through resonance. 
The output attenuator provides a large 

measure of protection against feedback 
currents, also, because of the very high 
reactance of Cs which has a capacity 
of only 1 uufd. 

Only voltage amplification is re- 
quired in the second stage -a 6AK5, 
resistance coupled. The low input and 
output capacity of this tube permits 
substantial amplifications at 3 or 4 mc. 
without tuned plate circuits. Resis- 
tance coupling in this stage is also per- 
missible since the following stage runs 
class A so that the 6AK5 is not re- 
quired to deliver any power to the fol- 
lowing grid circuit. With only resistors 
in the plate and grid leads, it is prac- 
tically impossible for the 6AK5 to give 
any trouble from parasitics or self os- 
cillation. 

The 80 meter power output stage is 
a 6AK6, selected for its low heater 
drain as well as its high gain and ade- 
quate power rating. This stage easily 
develops over one watt of r.f. output 
with a plate current of under 20 ma. 
The output coil for this stage is under 
the chassis, as are all the output tank 
coils, to afford maximum spacing and 
isolation from the oscillator. 

A rather novel bandswitching circuit 
has been designed especially to use an 
inexpensive and standard single -deck 
bandswitch -a Mallory type J. This 
switch is listed in any catalog, a fact 
that will be appreciated by anyone who 
has tried to duplicate one of the elab- 
orate bandswitching transmitters cur- 
rent in the literature. The switch has 
four poles and three positions. One 

Under view of chassis. The two slug -tuned coils are near rear 
of chassis. Output coils are grouped around bandswitch. Bus 
wiring and spaghetti are used freely in bandswitch wiring. 

section transfers the panel controlled 
output tuning condenser, C22, to the 
output coil in use. The second section 
selects the proper output link, connect- 
ing it to the output coax connector on 
the rear of the chassis. The third and 
fourth sections select the proper plate 
circuits for the 6AK6 80 meter power 
amplifier and the 40 meter doubler sec- 
tion of the 12AT7. 

This same bandswitching section 
may be extended to add a 10 meter 
output stage if desired. In this case a 
5 circuit, 4 position switch would be 
necessary. Such a switch is available 
from Mallory, slightly larger in diame- 
ter but of similar construction to the 
switch shown. A 6AB4, which is equiv- 
alent to one section of the 12AT7, is 
suggested as the 10 meter doubler, with 
circuit values equivalent to the values 
used in the 20 meter section of the 
12AT7. An output coil would be re- 
quired for the 10 meter stage and an 
additional slug -tuned 20 meter coil, 
similar to L2 and La, may be required. 
No ten meter stage has been incorpo- 
rated in the unit shown because a sep- 
arate ten meter FM exciter is used at 
W9ERN. 

On 80 meters the 12AT7 is not used. 
The plate voltage is disconnected from 
the 40 meter doubler section with the 
bandswitch in the 80 meter position and 
the plate current of the 20 meter sec- 
tion of the 12AT7 is limited to a few 
ma. by cathode bias. As part of the 
bandswitching system, slug -tuned coils 

(Continued on page 104) 

Internal view of oscillator compartment. A ceramic coil form 
is used for stability. Trimmer C,, used to set oscillator tun- 
ing range, is adjusted through hole in side of compartment. 
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B 
LEON 1!'I1'HI' IELD 

Construction details on a 5 -tube 
superh.et broadcast receiver. Its 
compact sise. good performance. 
and versatility are outstanding. 

HE "extra" standard broadcast 
receiver is still much in demand, 
television notwithstanding. Here 

i a rugged pint -sized set with giant- 
s zed performance, whose continued 
r ason for existence is to have some - 
t ing easily movable around the house 
t at will make companionable noises 

hen called upon (with apologies to 
t e XYL). It fills a definite need for 
t at extra set in the bedroom, kitchen, 

orkshop, guest room, children's room, 
for vacation or weekend trips. The 

finished product is attractive enough to 
{grace the top of a bass reflex speaker 

enclosure in the living room upon 
occasion. 

That great bugaboo of "home 
brewed" radio receivers, mistracking 
of the tuned circuits, is virtually elimi- 
ated by the use of adjustable iron 

ciire coils and a manufactured dial as- 
s mbly. An alignment procedure that 

ets the most performance from the 
stet and a lack of "corner- cutting" cir- 

itry provides a degree of perform - 
nce not often found in present -day 
ass produced receivers of the five 

t be variety. 
Good selectivity and sensitivity were 

f more concern in the design of the set 
t an was super high fidelity and audio 

ower output. However, an oversize 
tput transformer and the incorpora- 

t on of inverse feedback in the audio 
s ages provides excellent low and high 
frequency response with ample power 
t drive a large external speaker. Plug - 
i connections for this purpose are pro - 

ided at the rear of the receiver, as 
well as a toggle switch to allow con- 
venient changeover from the internal 
s eaker to the external speaker. 

The output of the first audio stage 
( ig. 3) is also available at the rear of 

e receiver for feeding an external 
igher powered amplifier or for using 
eadphones. After the receiver was 

c mpleted it became desirable to utilize 
trie capabilities of the audio system as 

phonograph amplifier. Another midg- 
et phone jack, not shown in the photo - 
graphs, was installed at the rear of the 

February, 1952 

Fig. 1. Front view 
antenna shown in 

I completed receiver. The whip 
photo is an optional accessory. 

receiver between 
the headphone j 
ume and tone c 

with the extern 
over three watts 
at the secondary 
former with 0.8 N 

jack. The ampli 
free and the inve 
ment provides ex 
ing. 

A total of four 
densers contribu 

stability and pe' 
Now commonly 
over, these cond 
expensive series 
ters. They are 

the toggle switch and 
a ck. The receiver vol - 
ontrols may be used 

al crystal pickup, and 
of power is available 
of the output trans - 

olt input to the phono 
fier is perfectly hum 
rse feedback arrange - 
cellent speaker damp- 

resonant bypass con- 
te greatly to the final 
formance of the set. 

available the country 
msers are actually in- 
-resonant 455 kc. fil - 
of the same sizes as 

Terman. F. E.; "Radio Engineering," 2nd ed., 
McGraw -Hill Book Co., Inc., New York, 1937, 
p. 425 -434. 

Fig. 2. Side vi 
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ventional tubular condensers hav- 
the same voltage and capacitance 
ngs. An increase of 3 to 4 times in 
assing efficiency is obtained in cir- 
s operated at the resonant fre- 
ncy of the condenser, as compared 
he usual paper condenser of the 
e capacity value. 
ne 173 diode unit (Fig. 3) is the au- 
atic volume control rectifier and 
other diode is the detector. The 
e linear detector represents one of 
simplest and most widely used de- 
ion methods. It is also probably the 
t understood circuit of those that 
e up a "conventional" broadcast 
iver. Reference to Termani indi- 
s that diode detector distortion 

result due to curvature in the 
e characteristic, causing the recti- 
tion efficiency to vary according to 

ew. Note angle pieces bolted to rear chassis drop to support weight. 
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Fig. 3. Complete schematic diagram 
and parts list for the 5 -tube receiver. 

the envelope amplitude. When the sig- 
nal voltage is a fraction of a volt the 
distortion may reach 25 per -cent for a 
completely modulated wave. When the 
diode load resistance and input signal 
level (10 volts or more) are sufficient 
to make the detection efficiency at least 
80 per -cent, distortion for a completely 
modulated wave is on the order of 2 
per -cent as a result of curvature in the 
tube characteristic. A further consid- 
eration is that the RC time constant of 
the diode load resistance and shunting 
capacity determines the maximum rate 
at which the modulation envelope can 
vary without introducing distortion. 

As a result of the a.c. shunting effect, 
the complete load circuit of the de- 
tector presents a lower impedance to 
the modulation frequency than it does 
to the direct current. The maximum 
percentage of modulation rn that the 
diode detector can rectify without dis- 
tortion is equal to the ratio of the im- 
pedance Z,,, offered by the diode load 
circuit to the modulation frequencies 
to the resistance Ro offered by the same 
circuit to the direct current. This is 
commonly called the a.c. to d.c. ratio. 
If the load is such that the ratio is a 
real constant and less than unity, dis- 
tortion will take the form of negative 
peak clipping of the modulated wave. 
If the ratio has a phase angle, the neg- 
ative peaks will be clipped at an angle 
with respect to the axis of the rectified 
wave. The a.c. to d.c. ratio of unity, 
necessary for distortionless rectifica- 
tion of 100 per -cent modulated signals, 
can only be approached with usual cir- 
cuits, since the shunting impedance 
would have to form an open circuit. 
This can actually be accomplished, in 
effect, by means of a proper amount of 
negative resistance placed across the 
diode load.'- Similarly, the phase angle 
distortion may be eliminated by using 
a negative capacitance. Ginzton shows 
that, at 100 per -cent modulation, a pur- 
posely poor Z,, /R, ratio of 0.143 gave 
rise to about 47 per -cent distortion, 
while even a typical ratio value of 0.5 
produced about 17 per -cent distortion. 
The distortion is reduced to 3 per -cent 
when the effective ratio is made equal 

Ginzton, E. L.; "Stabilized Negative Im- 
pedances," Electronics, July, 1945. 
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tó unity by means of negative resis- 
tance. 

For the sake of simplicity the diode 
detector in the receiver of Fig. 3 does 
not utilize negative resistance or nega- 
tive capacitance. However, an accepta- 
b =e Z, /R, ratio is obtained by reducing 
the a.c. shunting to a minimum, accom- 
plished in two ways. The a.v.c. voltage 
is derived from a separate diode, fed 
through a small condenser from the 
primary side of the last i.f. trans - 
former. Thus the a.v.c. filter is not 
shunted across the detector load. An 
additional advantage is that the a.v.c. 
d ode receives a greater signal voltage 
from the i.f. transformer primary than 
it would from the secondary, and the 
result is a larger a.v.c. voltage. Zero 
bias operation of V3 allows the use of 
a 10 megohm grid resistor, R,,, thereby 
reducing the shunting effect from this 
source to a relatively low figure. The 
detector distortion is thus reduced to 
a value sufficiently low to satisfy all 
but the most critical requirements. J, 
is the phono input jack, and J2 is the 
output jack for headphone use. 

The tapped volume control, Rio, along 
vfith C31, R9, and C18, provides a certain 
amount of high and low frequency 
boost at low settings of the volume con- 
t ol, in order to compensate somewhat 
for the normal deficiencies of the hu- 
man ear. The tone control circuit, R,,, 

ti9 and C,9, operates by degenerating 
e higher audio frequencies. The indi- 

vidual constructor may change the 
values of these components to obtain a 
different tone control characteristic for 
a particular installation. 

A portion of the circuit that should 
rot be eliminated is the over -all feed- 
back loop from the secondary of the 
output transformer to the cathode of 
V s. Resistors R,9 and R form the feed- 
back voltage divider. If the amplifier 
oscillates when turned on initially, re- 
verse the connections of R,9 and ground 

to the secondary of Ti. The transformer 
should have a generous power rating if 
a falling off in power output and dis- 
tortion at the lower frequencies is to 
be avoided. 

The power supply output voltage is 
dropped to 250 volts by R2,. The com- 
mon return circuit for C2,, Cu, C,,, Cu, 
and the Ti secondary center taps should 
be made with insulated wire and 
grounded at only one spot on the chas- 
sis, to avoid hum -inducing circulating 
current in the chassis. This requires 
the can of C,, -C2, to be insulated from 
the chassis with a bakelite insulating 
mount. 

Construction 
The receiver is housed in a standard 

lid -type cabinet, 7 inches high and 8 
inches in width and depth. A special 
chassis was made of sheet aluminum 
to fill the available cabinet space more 
completely than a commercial chassis. 
The dimensions are 7 x 734 x 11/2 

inches. A Croname double' dial plate 
for the tone and gain controls is avail- 
able as a stock item. A Croname Type 
231 tuning control just fits into the 
available panel space and the edge - 
lighted glass scale is quite attractive. 
The scale furnished with the tuner has 
a combination short- wave -broadcast 
calibration, as seen in Fig. 1. For a 
few cents additional, an extra scale is 
available calibrated for the broadcast 
band only. 

Referring to Fig. 5, the antenna coil 
is mounted nearest the tuning knob. 
The oscillator coil is adjacent to it, 
near the power transformer. Next is 
the 6A8 mixer tube, between the oscil- 
lator coil and input i.f. transformer. 
Then comes the 6BA6 tube and the out- 
put i.f. transformer. The 6AV6, 6AQ5, 
and audio output transformer are 
mounted along the left side of the 
chassis, with the filter choke at the 
rear. V2 and V, should be shielded. The 

Fig. 4. Under chassis view. Note the chassis cutouts to accommo- 
date the dial mechanism and the tuning condenser lead wiring. 

r.f. transformer and tube layout is 
such, that by suitable orientation of 
the tube sockets, very short and direct 
leac s from stage -to -stage are obtained. 
The oscillator padding condenser is 
mounted on a bracket fastened to the 
side of the chassis, directly under the 
oscillator coil. The padder is adjusted 
through a hole drilled in the side of 
the chassis. Shielded wire should be 
used for the leads going to the two 
jacks at the rear of the chassis. The 
6X4 rectifier tube, the dual filter con- 
denser can, and R2, are mounted on a 
metal bracket fastened to the top of 
the power transformer. The cabinet lid 
has several holes drilled for the 4 -inch 
speaker, and a protective grille of wire 
mesh. When the lid is closed the rear 
of the speaker fits into the space be- 
tween the two i.f. transformers. A 58 
inch chrome plated collapsible whip 
antenna, cut down from a regular au- 
torrobile type, was mounted on the 
cab net of our receiver. The two sup - 
por.ing insulators are polystyrene 7/8- 
inch diameter rod, 11/2 inches long. 
The antenna lead from L, is brought 
through a grommet lined hole drilled 
in the side of the coil shield can, then 
fed through a side louver in the cabinet 
and attached to a small spring clip. 
The antenna lead is thus available for 
clipping to the whip antenna, if used, 
or '.o a longer antenna. The receiver 
reg ilarly provides excellent long dis- 
tan:e reception on nothing but, the 
whip antenna. 

Alignment 
The first adjustment is to align the 

i.f. amplifier at 455 kc. Connect an 
out put meter from the plate of the 
6AQ5 to ground, and connect the signal 
generator to the cap of the 6A8 mixer 
tubs through a small condenser. Tem- 
por arily short circuit the oscillator 
sec. ion of the two -gang tuning con - 

(Continued on page 148) 

Fig. 5. Top chassis view cf the completed receiver showing the 
location of components. Careful parts placement is required. 
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A Laboratory Quality 

SQUARE -WAVE 

G[N[1IATO1I 

By 
SEYMOUR RF.RKOFF 

HE square -wave generator is an 
important and useful tool in the 

- - laboratory or home workshop. 
Square -wave testing of amplifiers, for 
example, is well known, and yields 
probably more information on an am- 
plifier's frequency, phase, and tran- 
sient response than any other single 
test. The square -wave generator may 
also be used as a basic part of an elec- 
tronic switch for simultaneous obser- 
vation of two waveforms on an oscillo- 
scope, or to operate relays in repeti- 
tious switching circuits. Other wave- 
forms, such as exponential, triangular, 
or variable width pulse shapes may be 
readily derived from square waves by 
simple resistance- capacitance circuits, 
and may be used in a variety of ex- 
periments. Square waves may even 
be applied for amplitude calibration of 
a.c. vacuum tube voltmeters or oscil- 
loscopes. Many other uses will un- 
doubtedly suggest themselves to the 
user. 

The purpose of this article is to pre- 
sent detailed information on a care- 
fully designed square -wave generator 
which fulfills basic requirements for 
a variety of laboratory and home 
workshop uses. In addition to a cir- 
cuit description of the generator, the 
writer feels that it would be helpful 
to the reader to discuss some general 
circuit techniques governing the pro- 
duction of square waves. 

The ideal square -wave generator 
should produce signals resembling those 
of Fig. 1A. The waveshape has flat 
tops and bottoms and very steep ver- 
tical sides. The reasons for producing 
this exact shape may be understood by 
considering the type of distortion that 
may be produced at the output of an 
amplifier under test with a square 
wave. For example, an amplifier hav- 
ing deficient or excessive low frequen- 
cy response will impart a slope to the 

46 

Front and rear views. The unit 
produces two square -wave outputs, 
oppositely phased, in four fre- 
quency ranges: 6 -150, 60 -1500, 600. 
15,000, and 6000. 150,000 cps. The 
amplitudes of both outputs are 
simultaneously variable from 0 to 
100 volts, peak -to -peak, in steps 
of 1 volt or smoothly variable at 
the discretion of the builder. 

Construction details on a useful test instrument 
which covers from 6 to 1 50,000 cps in four ranges. 

tops and bottoms of the wave, as 
shown in Figs. 1B and C. On the other 
hand, an amplifier having poor high 
frequency response will slow up the 
rate of rise and fall of the vertical 
sides and round off the corners, as 
shown in Fig. 1D. Still further, the 
shape shown in Fig. lE represents dis- 
tortion produced by an amplifier's 
tendency to regenerate in the high fre- 
quency region. This condition, inci- 
dentally, is not always readily re- 
vealed by testing the sine -wave re- 
sponse of an amplifier. 

It is evident from these examples 
that the square -wave generator itself 
must not produce distorted wave - 
shapes like these in order to provide a 
meaningful test of the performance 
characteristics of an amplifier. 

The generator pictured produces 
two square -wave outputs, oppositely 
phased, in four frequency ranges: 
6 -150, 60 -1500, 600 -15,000, and 6000- 
150,000 cycles -per -second. The ampli- 
tudes of both square -wave outputs are 
simultaneously variable from 0 to 100 
volts, peak -to -peak, in steps of 1 volt 
(or smoothly variable, at the discre- 
tion of the individual builder). Tops 
and bottoms of the wave output are 
flat within 0.5% of the peak -to -peak 
amplitude. The time of rise and fall of 
the vertical edges varies with output 

voltage from .03 to .17 microsecond. 
Both of these characteristics are in- 
dependent of the generated frequency. 
In addition, synchronizing means are 
provided by which the generated wave 
may be locked in at the same fre- 
quency, or submultiple, of any other 
signal within the range of the gener- 
ator. 

The physical arrangement of the 
generator shown in the photographs 
was adopted with the object of con- 
serving bench space. The unit is only 
6 inches wide, 10 inches high, and 51/2 
inches deep, which was found to be 
very convenient on a crowded work- 
bench. The physical layout is not at 
all critical, however, and many other 
arrangements are possible without 
detriment to the performance. 

Generation of Square Waves 
Two methods are in common use for 

generating square waves -the sine - 
wave- clipper type, and the relaxation 
oscillator, such as the multivibrator. 
In the first method, a sine -wave oscil- 
lator generates the fundamental fre- 
quency and feeds several cascaded 
clipper circuits. The clippers are 
merely amplifier tubes operating be- 
tween plate current saturation and 
cut -off to lop off the tops and bottoms 
of the sine -wave, and with proper de- 
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sign will amplify sufficiently to steepen 
the sides. 

The sine -wave -clipper type has two 
desirable characteristics. First, the 
frequency of the sine -wave oscillator 
can be accurately calibrated, independ- 
ent of tube replacements or power 
supply voltage variations. Secondly, 
the generator as a whole can be used 
to produce both sine and square -wave 
outputs, thus combining two functions 
irt one unit. 

(There are several disadvantages to 
this method, however. First, the rate 
of rise and fall of the vertical edges 
of the output square -wave varies with 
frequency, unless a large number of 
c ippers is used, being slowest at low 
frequencies and more rapid as the fre- 
t ency is raised. This is evident when 
itl is remembered that the resultant 
square -wave is merely an amplified 
pórtion of a sine -wave, whose own rate 
of rise and fall varies with frequency. 
A second disadvantage lies in the ex- 
pense and complication of the sine - 

ave oscillator itself. Ordinary Hart- 
1 y or Colpitts oscillators are imprac- 
tIcal for wide range audio frequency 
work, owing to the restricted tuning 
range of LC tuning circuits and the 
large physical size of these elements 
required to produce low audio fre- 
quencies. Beat -frequency oscillators 
can be used, but require much shield- 
ing and are subject to frequency drift 
t 3 a large degree. The popular resist- 
ance -tuned Wien bridge oscillator is 
practical, but is large and expensive if 
the frequency calibration is to be made 
accurate. 

The second method of generating 
square -waves, which is used in the 
Present unit, is the multivibrator. A 
rultivibrator is a two -stage resistance - 
coupled amplifier in which the output 

f the second stage is fed back to the 
i put of the first stage in the correct 
hase to produce oscillations. The 
scillation frequency is determined 
rincipally by the RC time constants 

of the coupling circuits. With proper 
design, the waveform produced resem- 
lles a square -wave in that it has ap- 
proximately equal half cycles, with 

xtremely steep sides and roughly flat extremely 
and bottoms. 

The multivibrator has the advantage 
ver the sine -wave -clipper circuit in 
rmplicity, . compactness, ease of fre- 
uency control and synchronization, 

and quality of waveform, the latter be- 

ing 
substantially independent of gen- 

erated frequency. The principal dis- 
dvantage of the multivibrator, like 
ther relaxation oscillators, lies in the 

dependence of its frequency upon pow - 
er supply variations and tube replace- 
r 
ments. Calibration of its frequency 
Control is therefore not as precise as 
that of a sine -wave oscillator, although 
tt can be held within about 5 %. For - 
unately, it is seldom necessary to 

(now the square -wave frequency with 
exactness, and in the rare exceptions, 
he generator may be readily syn- 
hronized with an accurate frequency 
ource. 

Fig. 2 shows the schematic of the 

ebruary, 1952 

complete square -wave generator. Tube 
V4, 12AU7, is the multivibrator, whose 
frequency is controlled by the variable 
RC elements in its two grid circuits. 
Four frequency ranges, in steps of 10, 
are provided by the two -gang Fre- 
quency Range switch S. and Sib, 
which changes the condenser elements 
in the circuit. The frequency is also 
made smoothly variable through the 
use of a two -gang potentiometer, R 
and R,,. These, incidentally, have a 
standard logarithmic resistance taper 
to avoid crowded calibration at the low 
frequency end of the dial. Only the 
middle terminal and one end terminal 
on each potentiometer are wired into 
the circuit; the proper end terminal to 
use is the one which gives the most 
rapid resistance variation with rota- 
tion at the high frequency end. 

The "B" supply to the multivibrator 
is regulated at 150 volts by the 0A2 
voltage regulator tube in order to pre- 
vent line voltage variations from af- 
fecting the square -wave frequency. 

The multivibrator will readily lock 
in at the same frequency as another 
signal by applying that signal to al- 
most any point in its circuit. A simple 
way of doing this is to inject the syn- 
chronizing signal through a small con- 
denser to one grid or plate of the mul- 
tivibrator. This method is in fairly 
common use, but is undesirable for cer- 
tain applications because a component 
of the square wave itself is fed out to 
the Sync terminal of the generator as 
an unwanted signal, which then ap- 
pears as part of the synchronizing sig- 
nal and causes difficulty in making cer- 
tain kinds of experiments. 

A better way of synchronizing the 
multivibrator, to eliminate this con- 
dition, is to isolate the Sync terminal 
from the multivibrator by means of an 
extra tube. The circuit of V3 -6J6 is 
arranged to provide symmetrical syn- 
chronization, that is, both halves of the 

Fig. 1. Types of square -wave distortion pro- 
duced by amplifiers having non -uniform fre- 
quency response. (A) Original square wave. 
(B) Amplifier deficient in low frequency 
response. (C) Amplifier with excessive low 
frequency response. (D) Amplifier deficient 
in high frequency response. (E) Unit with 
tendency to egenerate at high frequency. 

mul :ivibrator receive equal and oppo- 
sitely phased sync signals. The multi - 
vibrator normally produces a symmet- 
rica square -wave in which the time 
duration of the positive and negative 
halves of the cycle are approximately 
equal. With asymmetrical sync, either 
half of the wave will generally shorten 
with respect to the other half; further, 
the multivibrator will not lock in with 
equal ease and stability on positive vs 
negative going signals, such as pulses. 
On the other hand, the use of the V, 
circ'nit will allow the multivibrator to 
synchronize without instability on any 
signal, irrespective of the latter's 
waveshape, principal polarity, or am- 
plitxde; further, the shape of the mul- 
tivibrator output will be undisturbed 
by symmetrical sync waveforms, such 
as sine- waves. 

(A) 

(8) 

(C) 

(D) 

(E) 

Output Circuits 
Ir addition to frequency stability 

and ease of synchronization, the major 
design requirement of the square -wave 
gen arator is to produce a waveshape 
with steep vertical sides and flat tops 
and bottoms. Capacitive effects in the 
circuit, which would impart a slope to 
the vertical edges of the wave, must 
therefore be minimized as far as pos- 
sible, and this can be done by extract- 
ing the output waveform from small 
load resistances. Small resistances are 
introduced into the cathode circuits of 
the multivibrator, and the voltages 
formed across them are used to feed 
the output circuits of the generator. 
The waveshape across resistors R. and 
R. has extremely steep sides and flat 
bot -oms, but the tops have an appreci- 
able slope. It is necessary to flatten the 
topi and then to feed the signals to 
the output terminals of the generator 
thr )ugh a power amplifier. Several 
basic considerations govern the design 
of a square -wave power amplifier, and 
the will be discussed here briefly. 

The first problem that presents itself 
is :he method of feeding the multi - 
vib °ator signals to the power amplifier. 
Using ordinary resistance -capacitance 
cot piing circuits is very impractical, 
for at low square -wave frequencies 
these circuits will impart a distortion 
to the waveshape like that shown in 
Fig. M. Extremely large RC time con- 
stants in the coupling circuits would 
be needed in order to avoid this distor- 
tio.i, or as an alternative, large square - 
wave amplitudes must be fed to the 
power amplifier grid in order to enable 
the latter to clip off the sloping tops 
and bottoms. From the standpoint of 
simplicity, cost, space, and quality of 
waveform, another method, namely 
d.c coupling, is much to be preferred. 

A second major problem in the de- 
sign of the output circuits lies in the 
effect of the power amplifier on the 
power supply. The plate current of a 
square -wave power amplifier swings 
alternately between low and high val- 
ues; the power supply is therefore re- 
qu. red to furnish large pulses of cur- 
rent (as contrasted with steady d.c. 
cu--rent) in accordance with the fre- 
quancy of the square -wave. At very 
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low square -wave frequencies, this ef- 
fect would cause a large saw -tooth 
voltage to be superimposed on the d.c. 
voltage of the power supply, for the 
output filter condenser of the supply, 
unless prohibitively large in size, 
would be incapable of smoothing out 
the modulation produced by the power 
amplifier. The saw -tooth voltage on 
the supply, in turn, would modulate 
the power amplifier to produce a tilt 
on the tops and bottoms of the square - 
wave exactly like that of Fig. 1C. 

The simplest way of avoiding this 
effect is to employ a push -pull square - 
wave power amplifier. Thus, two tubes 
draw pulses of current, but being in 
push -pull they do so alternately, with 
the result that the power supply is re- 
quired to furnish only a steady d.c. 
current. 

The foregoing methods are gener- 
ally adequate to preserve the flat tops 
and bottoms of the waveshape at low 
frequencies. At high frequencies on the 
other hand, the principal consideration 
must be given toward maintaining the 
`speed of rise and fall of the vertical 
edges. Practically, the only solution 
here is to make the power stage a good 

Fig. 2. Complete schematic of square -wave 

video amplifier, with a frequency re- 
sponse well into the megacycles. Cath- 
ode followers can be used, but they do 
not maintain their speed of response 
at large signal outputs. Push -pull 
pentode power amplifiers feeding small 
plate load resistors generally provide 
the best and most economical perform- 
ance. 

The power amplifier in the present 
square -wave generator meets the re- 
quirements outlined. Tubes Vi and V2 
(6AG7's) are operated as direct - 
coupled push -pull stages, with the out- 
put square -wave signals ' developed 
across low values of load resistors. 
Plate current swing in each tube is 
from 0 to 50 ma., and a 2000 ohm load 
resistor in each plate will thus de- 
velop 100 volts peak -to -peak square - 
wave amplitude. In order to adjust the 
output amplitude, the plate load re- 
sistors of both 6AG7's are made vari- 
able. Plate current swings in the tubes 
are substantially unaffected by the 
load resistor settings. 

It is necessary to use non -inductive 
load resistors, for excessive inductance 
will produce unwanted pulses in the 
output waveform. Several different 

generator. Switch details are also given. 

530 
sae 

R43 TO R32 AND 
553 TO R62 

DETAIL OF 6AG7 PLATE CIRCUIT 

Re 

52 (7 
14 

.C. 

301 
PL6ATE 

OUTPUT 

540 
546 

lr 
R 3TO52 

Cl 

R23 TO 32 54oi 

VI 

53 

R22 

553 TO 62 

R33 T042 
4s4E _- 

500ARE 
WAVE 

OUTPUT 

AND 

ß23T0532 AND R33 TO R42 

R9 

T 

51 ::i 1 N1 6AG5 

I 
6AG5 0 

es 
c4 

R12 

cio 9- 013 

E 

SQUARE 
WAVE 

OUTPUT 

C2 
R5 RIO RII RI4 

002 I-6 e 
R20 

513 

CH 

aó' 

REI 

0141 CO 

PLI VI: V2 V3 V5 V6 

T 

R1, R2- 100,000 ohm, 1/2 w. res. 
Rs, R63 -1 megohm, 1/2 w. res. 
R4, R16, R18 -1000 ohm, 1/2 W. res. ± 10% 
R 27,000 ohm, 1/2 w. res. 
R6, R12- 68,000 ohm, 1/2 w. res. ± 5% R R13 -2 megohm, 2 -gang pot. 
Re, Rs -2200 ohm, 1/2 w. res. + 5% 
R10, R11 -820 ohm 1/2 w. res. ± 5% 
R14 -470 ohm, 1/2 w. res. ± 10% 
R15, R10 -1Ç0 ohm, 1/2 w. res 
R1 -3900 ohm, 1/2 w. res. ± 10% 
«20, R21- 33,000 ohm, 1 w. res. + 10% 
Res -3300 ohm, 1 w. res. ± 10% 
R23 to Rye, Ray to R4 -200 ohm 1/2 w. res. ± 

5 %a 
R33 to R52. R55 to R0 -20 ohm, 1/2 w. res. ± 5% 
C1 -.005 µfd., 600 v. cond. 
Cs --.02 pfd., 200 r. cond. 
C5, C -100 µµtd. mica cond. ± 5% 
C4, C8-.001 µfd. mica cond. ± 5% 

C C0-.01 dd., 200 v. cond. ± 5% 
CV, C10 -.1 µfd., 200 v. cond. ± 5% 
Cu, C12, C55 -.1 ad., 600 v. paper bathtub 

cond. 
C14, C15-40 pfd., 450 v. elec. cond. 
S1 -2 -pole, 4 -pos. wafer sw. 
S2- S.p.s.t. toggle sw. 
Ss, S4 -2 -pole, 11 -pos. wafer sw. 
T, -Power trans. 340 -0 -340 v. @ 70 ma.; 5 v. 

@ 2 amps.; 6.3. v. c. t. @ 2.5 amps. (Stan - 
cor PM -8408 or equiy.) 

CH, -13 hy., 65 ma. filter choke, 500 ohms 
(Stancor C -1708 or equiv.) 

PL, -6.3 v. pilot light (Mazda #44) 
Vi, V2 -6AG7 tube 
Vs-6.16 tube 
V4 -12AU7 tube 
V5, V6 -6AG5 tube 
V.-0,42 tube 
V8 -5Y3G tube 

o 
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non -inductive variable resistor schemes 
may be used at the discretion of the 
individual builder. One of them which 
suited the writer's purpose is shown in 
detail in the inset of Fig. 2. Here, a 
number of fixed resistors, carbon or 
composition type (not wirewound) are 
wired onto two switches so that the 
plate load resistance is varied in dis- 
crete steps. Switch S2 produces 1 volt 
output increments, and switch S1, 10 
volt steps. Each switch is a two -gang 
arrangement operating on both 6AG7 
plates at the same time. Thus both 
square -wave outputs are equal and 
simultaneously variable. 

A second scheme, which is less ex- 
pensive, is to use the variable arrange- 
ment on only one 6AG7 plate, leaving 
a fixed resistor of a 2 watt rating and 
any value up to 2000 ohms on the 
other plate. Only one of the square - 
wave outputs is then adjustable in am- 
plitude. 

If desired, the outputs may be made 
smoothly variable by substituting a 
two -gang, 200 ohm carbon or compo- 
sition potentiometer for R to RO on 
the 6AG7 plates in the schematic, keep- 
ing the switching arrangement for R 
to R32. In general it is not advisable to 
use ordinary composition potentio- 
meters for R23 to R. owing to the 
relatively large power dissipation in 
this circuit, and wirewounds are also 
objectionable because of their self 
inductance. 

The two 6AG5 tubes, V5 and V6, are 
used as part of the over -all scheme to 
obtain flat tops and bottoms on the 
square wave. As mentioned previously, 
the signals at the multivibrator cath- 
odes do not have flat tops. These sig- 
nals are inverted by the 6AG5's and 
amplified sufficiently to cut off the 
6AG7 plate currents during the neg- 
ative -going 6AG5 plate swing. The 
6AG7's clip off the sloping bottoms, 
leaving the desired waveshape at the 
output. 

It will be noted that direct coupling 
is employed throughout. The 6AG5 
grids are connected directly to the 
12AU7 cathodes without coupling con- 
densers. Each 12AU7 cathode swings 
positive with respect to "B -," so it is 
necessary to place a positive bias on 
the 6AG5 cathodes to maintain their 
grids in the negative region. The use 
of a common unbypassed cathode re- 
sistor for the 6AG5's is a simple and 
effective way of maintaining a steady 
d.c. voltage there, for both tubes con- 
duct plate current alternately. Simi- 
larly, a common screen resistor is used 
for both tubes, being bypassed only for 
high frequencies with a .1 pfd. con- 
denser; this helps maintain steep edges 
on the output waveform. 

Direct coupling is again used from 
6AG5 plates to 6AG7 grids through 100 
ohm anti -parasitic resistors. These re- 
sistors are ordinary carbon or compo- 
sition types, and should be wired di- 
rectly on the 6AG7 sockets with the 
shortest possible leads. Tubes having 
a high transconductance are prone to 
oscillate at very high r.f. frequencies 

(Continued on page 119) 
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QUALITY CONTROL 

of TV TUBES 
Deflection yoke can be moved 
vertically on its support and 
horizontally on track. It is 
spring- mounted to insure prop- 
er positioning of tube neck. A custom- designed picture tube 

test set plays an important role 
in maintaining CR tube standards. 

HE mass production of cathode -ray tubes has neces- 
sitated a streamlining of test procedures. In regular 
production, five major characteristics are checked on 

e ch tube. They are grid cut -off voltage, screen appear - 
a ce, gas, emission, and voltage breakdown. By the use of 
p eset voltages switched by a series of push- buttons, these 
fi e characteristics can be checked in less than 30 seconds. 

Such modern test procedures can only be justified when 
b cked up by sound engineering, uniform production meth - 
o.s, and by the use of statistical quality control data. 

hen a new tube type goes into production, the engineers 
in olved decide which characteristics must be checked on 
e ery tube and which can be "controlled" by engineering 
a alysis. The prime consideration in making these decisions 
is Would a tube with this defect be inoperative in, or 
d mage, a customer's set? 

The engineering test set, pictured on this month's cover, 
is used to control the quality level of the outgoing product. 
T is set is designed to read current and voltage in every 
ci cuit used to operate a television picture tube. Its meters 
a e sensitive and calibrated weekly. In other words, this 
s- is designed for extreme accuracy. 

Each day a certain percentage of the day's production is 
s of ected from the five -hour hold conveyer and tested on 
t e engineering test set. These tubes are given "the works" 

a total of 22 separate tests. These tubes are then held 
fo a week and tested a second time for changes in gas 
readings, emission, and leakages. The changes, as well as 
t e initial readings, are plotted and the average is closely 
followed. For instance, if the average cut -off increases 
s- eral volts a day for two or three days, an adjustment 
is made in the mounting operation to compensate for this 
c ange. Any tendency of a characteristic to stray from 
t e bogie is reversed before any actual scrap occurs. 

The engineering test set has several features which are 
unique and ingenious in design. One of these is the tap 
tester shown in the picture. The tap tester is operated 
by a push- button on the front of the test set. The unit 
ce n be moved to accommodate the various tube types. In 
the proper position, the core of the small solenoid raps the 
t be base below the brass sleeve. When testing for a loose 
c thode weld, a small spot on the screen is used. This spot 
w ll vary in intensity when the tube is tapped if the cathode 
st ucture is defective. Such a microphonics test has proved 
u eful in judging new cathode structures and in the devel- 
o ment of electrostatic focus tube types. 

F bruury, 1952 

By 
BERTRAND W. 

SQUIER, JR. 
Chief Eng., Cathode -Ray Tube Dept. 
Raytheon Manufacturing Company 

Since an engineering set must be versatile, this unit has 
been designed for quick changeovers between tube types 
and for easy loading. The lucite platform rolls out so that 
the front and side of the mounting unit are readily ac- 
cessible. The machine will handle all tubes up to 30" in 
diameter. The accompanying photograph shows the plat- 
form in the loading position. The deflection yoke is en- 
closed in a thin, brass case for protection. This yoke has 
been wound to industry specifications and costs about 100 
times the price of a standard television deflection yoke. 
Quick mounting is obta ned by using a fixed support for 
the face of the tube and by changing the yoke height and 
yoke distance from the face. When the platform has been 
rolled out, it locks into position and all voltage lead wires 
make contact with electrical ground by means of roller 
switches. Thus, even though the operator is fully protected 
by interlocks, all resid'zal charges are removed by the 
ground contacts. The io`t trap is wound to standard speci- 
fications and is controlle d by varying the current through 
it and by physical rotation of the trap by means of a chain 
drive. The tube socket is on flexible leads and is mounted 
by hand. A wire brush serves to ground external conduc- 
tive coatings. (Continued on page 165) 

Close -up of the base tapping mechanism. The ion trap, which 
rotates on a thin brass sleeve, can also be seen in photo. 
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r Fig. 1. Panel view showing parts layout. 

By 
ROBERT H. DELLER 

WBALV 

r HE signal tracer method of radio 
servicing has gained increasing 

- - popularity during the past sev- 
eral years as exemplified by the 
many articles on the subject which 
have appeared in this and other tech- 
nical magazines. Probably the great- 
est single factor that has contributed 
the most to the popularity of signal 
tracing devices has been the applica- 
tion of crystal diodes, such as the type 
1N34, as the rectifying element in 
small, compact tracer probes. So ver- 
satile are these units that perhaps one 
loses sight of the fact that these diodes 
are, after all, simply rectifiers and con- 
tribute nothing toward the amplifica- 
tion of the signal. Since these diodes 
rectify indiscriminately from low audio 
to upwards of 100 mc., they cannot be 
used satisfactorily as probes in the 
audio circuit of a receiver or amplifier 
without introducing considerable dis- 
tortion to the audible signal. In such 

A High Gain 

SIGNAL 

T1IAC[R- 

AMPLIFI[14 

Details on a unique test unit which is designed to 
provide sufficient sensitivity for rural servicing. 

cases it is necessary to substitute a sec- 
ond probe containing an audio cou- 
pling condenser. A properly designed 
vacuum tube probe, on the other hand, 
suffers from none of these disadvan- 
tages. It detects the audio component 
with facility from the very low fre- 
quency to the very high r.f.; it intro- 
duces no distortion to audio, produces 
only slight loading effect to tuned cir- 
cuits, and at the same time provides a 
high degree of amplification. 

Many of the signal tracers now in 
general use, using either diode or vac- 
uum tube probes, seem to suffer from 
one common defect -lack of sufficient 
voltage gain. This condition is not det- 
rimental to the technician living in a 
metropolitan area since his shop is 
practically saturated with strong sig- 
nals from nearby stations. For the 
rural technician, however, whose shop 
may be located 50 miles or more from 
the nearest broadcast station, this lack 
of voltage gain could constitute a seri- 
ous problem, particularly when at- 
tempting to detect a signal at the front 
end of a weak or misaligned receiver. 

The signal tracer described in this 
article has been designed with the rural 
technician in mind. It is an extremely 
sensitive device devoid of unnecessary 

Fig. 2. Comparative response at audio frequencies of the probe (curve A) and the 
microphone -phono input (curve B). Although not flat, the unit performs adequately. 
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extras such as built -in r.f. meters, out- 
put meters, substitution' speaker, or 
multiple circuits. It is simply a signal 
tracer that does nothing but trace sig- 
nals. It is assumed that the technician 
already has the proper test equipment 
for making the usual voltage and con- 
tinuity checks and therefore there is 
no need to increase the expense of the 
tracer by duplicating this equipment. 
However, provision is made so that an 
output meter may be connected to the 
tracer when necessary. The tracer may 
also be used for testing crystal and 
dynamic microphones and can serve ef- 
ficiently as a phonograph amplifier or 
small p.a. system. 

The extremely high voltage gain 
(more than 70 db) depends on the use 
of two high mu triodes operated at zero 
bias. This method of operation permits 
the use of high input and output circuit 
impedances in order to realize a volt- 
age gain comparable to that obtained 
from high mu pentodes. Two distinct 
advantages result from this use of 
triodes rather than pentodes : an econ- 
omy of parts through the elimination 
of cathode resistors and bypass con- 
densers and the fact that the inherent 
tube noise is much lower in triodes. 
The result is a higher signal -to -noise 
ratio than could be realized from the 
use of pentodes. The problem of feed- 
back or unwanted interstage coupling 
is eliminated due to the complete iso- 
lation of the probe tube from the rest 
of the circuit. Further decoupling is 
provided through the use of isolating 
resistors R3 and R; and condensers C. 
and C5. A somewhat unconventional 
method of coupling the probe tube 
plate circuit to the grid of the 6SF5 is 
also used. It will be noted that the vol- 
ume control, R4, is isolated from both 
the plate load resistor, Rz, and the 
grid resistor, R5, by means of con- 
densers C. and C. With this arrange- 
ment no d.c. voltage appears on the 
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control, resulting in noise -free oper- 
ation and at the same time the input 
impedance of the 6SF5 grid is main- 
tained constant regardless of volume 
control setting. Shunt capacity repre- 
sented by the 2 foot shielded plate lead 
in the probe cable effectively bypasses 
to ground any r.f. voltage which might 
otherwise appear at the grid of the 
6SF5. 

The front panel layout is shown in 
Fig. 1. To the left of the 4 inch speak- 
er grille is located the probe tube held 
securely in a clip bolted to the panel. 
The clip was originally intended to 
hold a flashlight and can be obtained 
in any hardware or auto supply store. 
Directly below the probe is pin jack J2, 
which provides a ground connection to 
equipment under test. The entrance 
hole for the probe cable is located just 
under the pin jack. Immediately to 
the right is switch S, which disconnects 
the probe tube when the amplifier is 
used for testing microphones or record 
p'.ayers. Volume control R, is next with 
input jack J. just to the right of the 
control. The pilot light, power switch 
S: and the output phone jack J5 are 
shown next in the order named. Out- 
put pin jacks J3 and J. just to the right 
of the speaker grille, provide a con- 
venient connection when an a.c. volt- 
meter or output meter is used.' Switch 
S_ is located just below the pin jacks 
and is used to disable the speaker when 
using earphones or when an output 
meter is used and it is unnecessary to 
listen to the ear -splitting screech of a 
test oscillator during receiver align- 
ment. 

As shown in Fig. 4, the probe consists 
of a metal 6F5, a tube base connector 
and cable, and a brass shield fitted with 
a probe tip. The 2 foot connecting 
cable requires one shielded plate lead 
and one heater wire. Ground return 
for both cathode and heater is made by 
way of the shield. A cable containing 
an extra wire is desirable since it can 
be paralleled with the heater wire to 
prevent a possible voltage drop. The 
cable is wired permanently into the 
circuit through a hole in the front 
pr.nel. Grid resistor R. is mounted 
directly on top of the 6F5 with one end 

SI 

C6 

J4 

C6 

C9 CI 

V2 V3 

R1, R5 -10 megohm, 1/2 W. res. 
R2, R6- 250,000 ohm, 1/2 w. res. 
R. R7-50,000 ohm, 1/2 w. res. R5- 500,000 ohm vol. control 

JS 

T 

S2 

R8- 500,000 ohm, 1/2 w. res. 
R9 -500 ohm, 5 w. res. 
C1 -100 ALAN. ceramic cond. 
C2 C5, CU, C10 -8 pfd., 450 v. elec. cond. 

0 C3 -.05 µfd., 400 v. cond. 
C4, Ce, Cs -.01 µfd., 400 r. cond. 
C -20 Add., 50 v. elec. cond. Tl- Output trans., 7000 ohms to v.c. 
T2 -Power trans. 150 -0 -150 v. @ 70 ma.; 5 y. g 2 amps.; 6.3 v. @ 3 amps. 
CY1 -10 hy., 65 ma. filter choke 
J1, J6 -Open circuit jack 
J2, J3, 14 -Pin jack S,- S.p.d.t. wafer sw. 
S2, S3- S.p.s.t. toggle sw. 
PL -6.3 v. pilot light 
1 -4" PM speaker 
V1 -6F5 tube 
V2 -6SF5 tube 
V3-6F6 tube 
V4 -5V4 tube 

Fig. 3. Circuit diagram and parts list for 

soldered to the grid 
end to the tube shel 
grid cap insulating 
coupling condenser, 
dered to the grid cap 
fished through the pi 

is completed. 
is made from a piece 
stock turned down or 

diameter to pi 
the 6F5 is force 

probe tip mount 
disc and fitted into th 
completes the assem 
reader may desire 

cap and the other 
1 adjacent to the 
disc. The small 

C,, is likewise sol - 
with the free end 

robe tip when as- 
The probe shield 
of brass bearing 

n a lathe with an 
rovide a tight fit 
ed into the shield. 
ed on a bakelite 

e end of the shield 
bly. Possibly the 
to construct the 

Fig. 4. The 100 µµfd. ceramic condenser and the 10 megohm grid 
resistor can be seen soldered to the 6F5 grid cap. The brass 
shield housing and probe tip assembly are shown in lower photo. 

1 lrru:uv-. 1952 

the igh gain signal tracer -amplifier. 

pro e in some manner other than that 
described, using perhaps a section of a 
6L6 tube shell or other metal tubing of 
suit ble diameter. Any method will be 
satisfactory as long as the grid resistor 
and coupling condenser are contained 
witl.in the shield. A small spot on the 
6F5 shell should be scraped free of 
pair t and wiped with solder to insure a 
goo electrical connection between the 
shell and shield. 

T e under chassis layout is shown in 
Fig. 5. Arrangement of parts on the 
7" x 9" x 2" chassis is not critical; how - 

(Continued on page 149) 

Fig. S. Underchassis view. The 6SF5 tube socket is under ter- 
minal strip in upper left -stand corner. The 6F6 tube socket is 
at center with the rectifier tube socket visible just below. 
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Early RCA receiver which used the 630TS 
chassis and either a 7" or 10" tube. The 
photo below shows a more recent model 
which uses a 17" tube and incorporates 
several improvements on original circuit. 

H,VOI,UTIO\ 

of the 630TS 
By 

WALTER H. BUCHSBAUM 
Author, "Television Servicing" 

"N THE fall of 1946 RCA delivered 
J the first mass produced television 

receiver in this country. Two 
models were offered, a 7 -inch set and 
a "large screen" 10 inch table model 
or console. The 10 inch set was desig- 
nated chassis model number 630, and 
had 30 tubes including the picture tube. 
Since that time more 630 type TV re- 
ceivers have been sold than any other 
single model. 

The model 630 quickly became a 
standard of performance and was 
copied in its essential features by many 
TV. manufacturers, large and small. 
RCA's patent licensing service enabled 
other manufacturers to use the iden- 
tical tubes and components in their 
TV models. After RCA discontinued 
the 630, smaller manufacturers bought 
up chassis and parts and continued to 
use the original circuit and layout. 
Even today the 630 is being sold in kit 
form, finished chassis, and as complete 
TV sets for custom installations and 
private label merchandise. Its model 
number has become a symbol of reli- 
able performance, . extra sensitivity, 
and stability. Even the lay public 
knows that the 630 is a very well de- 
signed TV receiver. 

The outstanding features of the 630 
were its good sound and picture sensi- 
tivity, its extremely stable synchron- 
izing system, and its sharp detail pic- 
ture. Resistors and condensers were 
rated very conservatively, minimizing 
failure of these components. Unfor- 
tunately the 10 inch picture tube was 
the largest size available in quantity 
at the time the 630 was designed. To 
operate with present -day picture tubes 
drastic changes had to be made in the 
original version. 
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Data on a popular television chassis which appeared 
in 1946 and has since been revised and improved. 

Fig. 3 is a block diagram of the orig- 
inal 630 set with the number and tube 
types shown in each section. Those 
sections marked with a star have been 
subject to considerable modification 
since 1946. The ion traps on the first 
receivers were of the electromagnetic 
type, having two small coils with part 
of the bleeder current going through 
them. Only a year after the 630 came 
out these coils were replaced by a per- 
manent magnet type ion trap. The 
10BP4 picture tube was superseded by 
a 12 inch or, in a few custom installa- 
tions, by a round 15 inch tube. The 
original loudspeaker for the 630 table 
model was a 5 inch speaker of the 
electromagnetic type with the field 
acting as "B plus" choke. Most corn - 
peting manufacturers replaced this 
with a larger speaker, usually of the 
PM type, and a choke coil. The single 
6K6 audio output tube was often re- 
placed by a push -pull audio amplifier, 
sometimes by part of a combination 
radio -TV set. These changes did not 
require too many new components and 
were all done during the first few 
years the 630 was on the market. 

Three other major modifications 
have been added during the past three 
years and they have greatly extended 
the utility of the original 630 design. 
A new tuner, an automatically biased 
i.f. system, and a really large screen 
picture tube bring the 630 completely 
up -to -date. Many articles have ap- 
peared in this and other magazines on 
the mechanics of converting a 630, but 

little has been said on the circuit 
theory of the new versus the old cir- 
cuits. To clarify the theory behind 
these three major changes, we shall 
briefly touch on the operation of both 
the original and the present circuits. 

Tuner Change 
The original 630 offered a thirteen - 

channel, switch -type tuner using three 
6J6 double triodes. One 6J6 operated 
as a push -pull r.f. amplifier with an 
untuned input (300 ohms), the second 
6J6 as a push -pull oscillator, and the 
third as the mixer. The tuned elements 
consisted of a tapped tuned line mount- 
ed on a wafer switch with the moving 
arm acting as a shorting bar. Align- 
ment of this tuner, the KRK2, was 
tricky for the technician, to say the 
least. 

Present -day tuners, such as the 
Standard Coil tuner -the one most 
widely used in recent years, usually 
feature two tubes, a pentode r.f. ampli- 
fier and a double triode as oscillator 
and mixer. The tuning is provided by 
a separate set of coils which is switched 
in for each channel. This permits the 
design of a tuned, impedance matched 
input circuit and individual, replace- 
able coil plates for each channel. Other 
types of tuners such as the DuMont- 
Mallory "Inductuner" or the Sarkes 
Tarzian switch tuner, all feature tuned 
input, pentode r.f. amplifiers, and 
much simpler alignment. In late 1951 
a new "cascode" r.f. amplifier appeared 
which greatly reduces snow in extreme 
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fringe areas. The major advantages of 
pr sent -day tuners are: increased r.f. 
ga n, better signal -to -noise ratio, and 
be ter rejection of images and various 
ty es of interference. Reduced oscil- 
la or radiation is another feature, but 
th s is of benefit to the neighbors rather 
th n the individual set owner. 

o widespread is the use of the 630 tht most of the new tuners can be 
m unted in the original chassis pan 
wi h only minor alterations in the 
to er cut -out. Electrically any tuner 
h ing an i.f. range between 21 and 26 
m . and a separate coil for the sound 
if can be used in the 630 chassis. The 

plus," filament, and bias connec- 
ti ns on most commercial tuners are 
so similar as to present no special 
pr blem. 

Automatic Gain Control 
ne of the major complaints on the 

original 630 concerned the tricky ad- 
jutment of the contrast control. On a 
w ak station a good picture would be 
re eived and on a strong station the 
pi ture disappeared or was distorted 
un it the contrast and brightness con - 
tr is were very accurately reset. This 
w s due to the circuit of the contrast 
co trol. A fixed negative voltage was 
applied across the contrast potentio- 
m ter and a divider network in such 
a ay that the contrast control varied 
th grid bias on the r.f. amplifier and 
th first three i.f. tubes. The i.f. and r.f. 
ga n was thus varied by adjusting the 
fixed bias. On a strong signal the cor- 
rect bias to prevent overload might be 
4 volts while on a weak signal only 
0.5 volt might be desired. 

The first modification of the contrast 
circuit was the addition of a peak de- 
tection type a.g.c. system (Fig. 1). 
This required an additional diode, con- 
nected to the i.f. side of the second de- 
tector and furnishing a negative volt - 
ag output. This negative voltage is 
th n applied through proper filters to 
th grids of the i.f. amplifier and the 
firsit three i.f. tubes. On a strong signal 
th 4 diode will receive a larger i.f. sig- 
ns and produce more negative voltage. 
A rise in negative voltage will re- 
du e the gain of the i.f. and r.f. sec - 
tio s and thus overcome the increased 
sig al strength. This action is basically 
th same as the a.v.c circuit found in 
most modern radio receivers. To obtain 
the additional diode section many 
designers removed the d.c. restorer net - 
woi k and used half of the 6AL5 double - 
di a as a.g.c. tube. A better approach 
is o add a crystal diode such as the 
IN 4 or some of the more recent types. 
Si ce this eliminates the contrast con - 
tro, another spot must be found for 
this function. In many instances a cir- 
cuit was provided to maintain a fixed 
negative voltage across the contrast 
potentiometer and apply the variable 
bia from the contrast control in series 
with the bias supplied by the a.g.c. 
bia . Varying the screen voltage of the 
6A 6 first video amplifier is another 
po sible method of varying the con - 
trakt. 

The most widely used type of a.g.c. 
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in today's 630 models is a special keyed 
type. First described by the author in 
the December 1949 issue of RADIO 
& TELEVISION NEWS, this keyed a.g.c. 
system is being used in many other 
television models today. See Fig. 2. 

The principle of this circuit is the 
keying action by the horizontal output 
section. The a.g.c. tube can conduct 
only during the horizontal retrace 
time, the exact period during which 
the sync pulse appears at the video 
amplifier. As a result, the a.g.c. bias 
voltage is dependent only on the sync 
pulse level, and noise occurring during 
the long picture period cannot affect 
the a.g.c. Furthermore, since only the 
15,750 cps pulses can affect the a.g.c. 
bias, the a.g.c. filter can have a much 
shorter time constant. This, in turn, 
enables the a.g.c. to follow rapid 
changes in signal strength and thus 
compensate for fading due to airplanes 
or antenna sway. 

Keyed a.g.c. has been in use for over 
two years now and many modifications 
of the original circuit have been made. 
The main features, however, are still 
the same. The 6AU6 is invariably used 
as the a.g.c. tube, and in the 630 model 
this requires an additional chassis hole 
and a socket. In some 630 kits the 
a.g.c. tube is mounted on a small 
bracket underneath the chassis. The 
keying pulse is invariably obtained 
from a special coil wound over the 
regular width coil. The contrast con- 
trol is disconnected from the negative 
bleeder and the a.g.c. bias is connected 
to the grid of the r.f. and the first three 
i.f. amplifiers. To vary the contrast, 
some manufacturers use the old con- 
trast control on the screen of the first 
video amplifier or else in the cathode 
of the a.g.c. tube. In the latter system 
the contrast control will determine the 
level of the a.g.c. bias and this pro- 
vides a smooth and wide range of con- 
trol. A further modification of the 
video amplifier circuit consists of a 
direct connection from the second de- 
tector to the first video amplifier which 
is then coupled directly to the a.g.c. 
tube. This assures a constant level for 
the sync pulses. 

Most of the deluxe 630 models of 
the past year feature keyed a.g.c. and, 
in addition, new and better video i.f. 

Fig, 1. Simple diode a.g.c. for the 630. 

Fig. 2. Basic keyed a.g.c. for 630 model. 
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tubes are used. In the original design 
the i.f. amplifiers used four 6AG5 tubes 
which, at the time, were the best min - 
iatur l pentodes for this application. 
Now the 6AG5 is becoming obsolete 
and .ts successor is the 6CB6. This 
miniature pentode has 20% greater 
transconductance than the 6AG5 and 
therefore greater gain. The suppressor 
grid is brought out independent of 
the cathode. The suppressor grid in the 
6CB6 is pin 7 which is invariably 
grounded. Pin 2, the cathode of the 
6CB6 usually has a small resistor, 39 
ohms in the 630, going to ground. In 
the original 630 either pin 2 or 7 was 
used for the cathode since the sup- 
press mr in the 6AG5 was internally 
connected to the cathode. When serv- 
icing a late model 630 it is important 
to know whether a 6CB6 or a 6AG5 is 
used in the i.f. so that repairs can be 
made accordingly. 

Large Screen Picture Tubes 
The original 630 was designed with 

ample sweep for the 45 degree 10BP4 
and with a high voltage of about 9000 
volts. When a 52 degree tube, such as 

Fig. 3. Block diagram of the original RCA 630TS television receiver chassis. 
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the 15CP4, was used the deflection and 
high -voltage were barely sufficient, but 
with 63 and 70 degree tubes, the old 
630 was not usable. Two separate defi- 
ciencies appeared. First, the deflection 
angle became so wide that the old 
deflection yoke gave neck shadow as 
well as insufficient sweep. Secondly, 
the required voltage for the second 
anode was higher than the maximum 
available from the 630. The remedy for 
both defects consists of a completely 
new horizontal flyback system. Here 
again several different systems are in 
use today. The first RCA -developed 
sweep system for wide angle, large 
screen tubes involves the use of a high - 
voltage doubler to achieve the higher 
second anode voltage and a powdered 
iron core flyback transformer. This 
system is used in such well -known 630 
models as the Regal, Philmore, and 
many others. The flyback transformer 
is the RCA #211T5, which has two 
high -voltage filament loops for the two 
1B3 high -voltage rectifiers used in the 
doubler circuit. The ouput of this sys- 
tem ranges up to 16 kv. which is suffi- 
cient even for a 24 inch picture tube. 
This type of system is shown sche- 
matically in the diagram of Fig. 4B. 
In some models the original 6BG6 is 
retained, in others a 6CD6 is substi- 
tuted. The latter tube draws more "B 
plus" and more filament current, which 
is sometimes supplied by using a higher 
rating power transformer than was 
originally used with the 630. Circuit 
modifications are also made in the hori- 
zontal oscillator and discharge net- 
works to obtain more drive and thereby 
more sweep and high -voltage. 

The second system used for large 
screen picture tubes involves the orig- 
inal, single 1B3 high -voltage rectifier, 
but a new, high efficiency flyback trans- 
former is used. Instead of a large pow- 
dered iron core, a relatively small 
ferrite core is used which reduces the 
losses and greatly improves the "Q" 
of the entire circuit. To get full effi- 
ciency from this circuit the deflection 
yoke must be of special design, usually 
featuring, in addition, a ferrite core. 
Again, circuit changes in the oscillator 
and discharge networks are necessary 
to drive the flyback section hard 
enough. Although most models use the 
original 6BG6 output tube, some have 

substituted a 6BQ6 or a 6CD6 to get 
better results with a particular type 
of flyback transformer. It is important 
to note that many ferrite flybacks, such 
as the G -E 77J1, require a special width 
and linearity coil. In the case of a 
keyed a.g.c. system, the a.g.c. winding 
must be wound on the special width 
coil. Both the voltage doubler and the 
high efficiency flyback circuit have cer- 
tain advantages and disadvantages. In 
the case of the doubler a second 1B3 
and two additional high- voltage con- 
densers are required. This cramps the 
already limited space in the high - 
voltage compartment and often leads 
to arcing and corona which may be 
very difficult to eliminate. The high 
efficiency flyback has a longer retrace 
time than the powdered iron type. Too 
long a retrace time results in horizon- 
tal foldover. This foldover can be min- 
imized by adjusting the phasing slug 
on the "Synchrolok" transformer or by 
shunting the .015 wfd. condenser across 
the phasing winding of this transform- 
er with an additional .002 ofd. Another 
scheme blanks out the foldover by con- 
necting the first anode of the picture 
tube to a portion of the horizontal fly- 
back pulse, thus cutting the tube off 
during the period of the retrace and 
foldover. 

Some of the circuit details of the 
630 circuit using a high efficiency fly- 
back transformer are given in the 
diagram of Fig. 4A. 

In both types of high -voltage flyback 
a wide angle deflection yoke must be 
used to avoid neck shadow and insure 
adequate sweep. Most of these yokes 
have a smaller vertical winding than 
the original 630. The vertical deflection 
for a 10 or even 15 inch tube which 
the 630 provided is not sufficient for the 
wide angle picture tubes with the 
smaller vertical yoke winding. To in- 
increase the vertical sweep, many 630 
models simply raise the voltage to the 
vertical oscillator and output tube by 
connecting them to the boost voltage 
from the horizontal flyback trans- 
former. In some cases the 6J5 oscil- 
lator is changed for a 6SN7 which per- 
mits using one half of the tube as the 
oscillator like the 6J5 and using the 
second half as a discharge tube, thus 
getting more vertical drive for the out- 
put amplifier. The 6K6 ouput ampli- 

Fig. 4. Two flyback circuits designed for use in the 630 circuit. (A) A high -effi- 
ciency type circuit. (B) A doubler -type circuit for large screen 630 receivers. 
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fier in the original 630 was connected 
as a triode, and in some later versions, 
a triode like the miniature 6S4 or the 
6SN7 connected in parallel, is used in- 
stead. New ouput transformers de- 
signed to match the ouput tube to the 
new vertical deflection yoke also help 
in getting sufficient vertical sweep. 

Other Changes 
Many minor electrical changes are 

found in the new 630 versions. For ex- 
ample, in the old 630 the filaments for 
all 6AL5 tubes were heated through 
a resistor providing less than the 6.3 
volts rated. The reason for this was 
the concern of the designers for the 
performance of the 6AL5 under rated 
voltage, since this was a relatively new 
tube. Now the 6AL5 has been consid- 
erably improved and the filament drop- 
ping resistor is eliminated in most late 
630 versions. Substitution of a 6W4 
for the 5V4 damper is another minor 
change. The 6W4 requires no separate 
filament and does the job just as well 
as the 5V4. In the original version a 
pilot light was used in the high -voltage 
cage as fuse for the flyback transform- 
er. In many newer 630 sets this is 
either omitted or a fuse is wired into 
the circuit. Some of the condensers 
and resistors have been changed slight- 
ly to get better performance with 
large screen picture tubes, but these 
are all minor electrical changes. 

Mechanically the only major change 
has been in the mounting brackets used 
for the picture tube, deflection yoke, 
and focus coil. ° In the original 10 inch 
version, the picture tube is mounted 
on the chassis between the front con- 
trols. As the picture tubes gained in 
diameter, they had to be mounted high- 
er above the chassis. The rectangular 
picture tubes are usually mounted en- 
tirely above the chassis on both front 
and rear supporting brackets. In many 
late versióus the picture tube is 
mounted in the cabinet and cables and 
plugs connect the deflection yoke and 
focus coil to the main chassis. 

Reviewing the past five years, it is 
indeed remarkable how one particular 
design has been maintained in its es- 
sentials yet is still an up -to -date TV 
model. With the additional improve- 
ment of better tuners, a.g.c., and large 
screen picture tubes, the 630 is today 
considered a high quality receiver with 
exceptional fringe performance, good 
resolution, and consistent trouble free 
operation. 

While we have pointed out the im- 
portant changes that have taken place 
in the past in the design of this par- 
ticular receiver, new refinements are 
being added all the time. 

In addition to circuit changes, the 
next few years will see many new 
developments in picture tube design, 
including the popularization of the 
electrostatic focus type tube which 
not only permits drastic savings in 
critical materials but allows impor- 
tant simplification of television re- 
ceiver circuits. An article on this 
topic will be included in next month's 
issue. 
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THE 

ALUMINUM FOIL, 

BEAM 
By 

MAJOR HARRY L. ULYAT, 
W3PTW 

THERE are a lot of us fellows 
who have thought about build- 
ing a 10 meter beam but the trou- 

bl0 and expense have been big factors 
in'' making us decide against it. If it cold be made of something we already 
had in the shack or in the kitchen, we 
wouldn't mind getting started on the 
thing. 

The author had come to this "dead 
ends state of affairs when one day his 
wire was fixing dinner and started un- 
rolling some long sheets of aluminum 
foil. A duck was to be wrapped in this 
foil and placed in the oven. 

ut about that time an idea was 
bon and the wife was told to hold 
everything. Quickly getting out the 
yardstick the remaining length of foil 
was measured. Yep; it would do. My 
10 meter beam was as good as made! 

Leaving the duck to get along the 
best way it could (also the wife) the 
togl shed was ransacked and brought 
forth three long wooden poles 11/2 
inches in diameter. I had all I needed! 

But would it work ? Hastily looking 
through some articles for ideas on 10 
meter beams I came across just what 
I w anted. Experiments had been made 
with some 11/2 inch aluminum tubing 
and the results had been tabulated giv- 
ing the element spacing and lengths. 

Cutting the poles the lengths sug- 
gested, they were first painted with a 
good grade of wood filler. Strips of 
aluminum foil 5 inches wide were cut 
the same length as the poles and 
wrapped around them lengthwise while 
thel poles were still wet, the edges lap - 
ping and held down with more wood 
filler. The filler proved to be a very 
good glue as well as serving to make 
the[ wood waterproof. 

These aluminum covered poles were 
theft temporarily mounted on the edge 
of 1. couple of pieces of 1 x 4, sixteen 
fee long. A "T" match was made on 
the driven element and the thing was 
hoi ted to the roof and placed on the chiTney to see what it would do. A 
February. 19:32 

Beam antenna on author's home It 
has withstood several hard sto ' s. 

Details on a priority -free a sterna for operation 
in the 10 meter band. Only 

piece of 300 ohm twin -lead connected 
the antenna to the transmitter. 

A test was arranged with another 
ham who lived about a half mile away. 
On the first test the transmitter seemed 
to load nicely but he reported that my 
signals were very weak. There was 
no noticeable reading on his "S" meter. 
Of course I was only running 50 watts 
but surely the signal ought to be 
stronger than that. He had thought it 
might work too so we were both quite 
disappointed. It had looked like a 
swell idea but I now had to admit that 
it was a failure. 

But just for the fun of it, I suggested 
that we try once more and turn the 
beam a little bit. Perhaps it had not 
been pointing exactly towards his 
house. Reluctantly he agreed. So once 
more a test was made, this time check- 
ing the exact direction with a map. 

To his surprise (as well as mine 
when he told me) his "S" meter 
showed an "off scale" reading and my 
signals were coming in like a ton of 
bricks! Other tests were made and it 
proved to have a very good gain and 
also a high front -to -back ratio. 

Since the aluminum foil comes in 25 
foot lengths, 12 inches wide, two rolls 
are more than enough to make a three 

Mechanical details of the aluminum foil 
beam. Unit is fairly simple to construct. 

d tools are needed. 

ele ent beam. Enough will be left 
over to bake several ducks. The ele- 
men s should be handled with care dur- 
ing he process of construction as the 
alu mum foil can be easily torn. 

It is quite evident that beam ele- 
men s made in this way behave the 
sam as the regular aluminum tubing 
of t e same length and diameter. Any 
for las for aluminum tube beams 
can herefore be used if the wooden 
pole are the same diameter as the 
tube 

Af er making sure that the beam 
was eally working, certain tests were 
mad, with the aid of a field strength 
met to determine the exact spacing 
of th elements. As no holes are bored 
in t 1 x 4 support, the outside ele- 
men r may be rolled back and forth on 
this .upport while the beam is in the 
Oper. ting position on the roof. 

N. experiments were made involving 
chanting the length of the elements as 
this as not as practical as in the case 
of al minum tube type beams. It was 
foun that the original spacings, set 
acco ding to the formula, were prac- 
tical , identical with those that gave 
maxi um readings on the f i e l d 
strength meter. 

Th measurements used in my par- 
ticular case were designed to operate 
best : t a frequency of 28.6 mc. The 
direc or length was 15 feet, 10 inches; 
the d iven element length was 16 feet, 
6 inc es; the reflector length was also 
16 fe't, 6 inches. The spacing of the 
direc or from the driven element was 
4 fee , 11 inches. The spacing of the 
refle or from the driven element was 
6 fee i, 7 inches. 

Ro nd wooden poles may be pur- 
chase i from many lumber companies. 
So -ca led 16 foot lengths will usually 

(Continued on page 111) 
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STABILITY PLUS 
A serviceable v.f.o. 
exciter which insures 
stability in amateur 
radio transmissions. 

Fig. 1. Panel view of v.f.o. excit- 
er. A minimum number of controls 
lends a professional appearance. 

...with the Franklin Oscillator 
By 

DiERRITT KIRCHHOFF* 
W2FAR 

and 
DAVID D. BUZKLEY:x 

W2QUJ 

REAT strides have been made in 
recent years in the improvement 

- of amateur radio equipment. 
Receivers with greater sensitivity, 
greater selectivity, and greater fre- 
quency coverage today provide unsur- 
passed reception facilities for amateur 
communications. There are available 
vacuum tubes of such versatility that 
transmitters have become streamlined 
wizardries of the amateur art. How- 
ever, it is evident that much may be 
done to enable the some 80,000 Ameri- 
can hams to carry on with their hobby 
with a minimum of interference. 

Frequency stability has become in- 
creasingly important with the adoption 
of variable frequency oscillators, for 
the FCC is exercising greater vigilance 
than ever before. The ham today is 
more and more conscious of "how his 
signal sounds" and "where his signal 
is." The many plaudits heaped on the 
Clapp variable frequency oscillator are 
well- earned, for the Clapp approaches 
the epitome of flexible amateur trans- 
mitter frequency control. However, 
the ingenuity of C. S. Franklin of the 
Marconi Company of England has 
given us a variable frequency control 
circuit with stability equivalent to that 
of the finest crystal -controlled circuits. 
The Franklin oscillator has found ap- 
plication in many laboratory devices in 
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recent years. It is most often used in 
precision frequency meters and audio 
oscillators. 

The Franklin oscillator differs from 
the conventional oscillator circuits in 
that it makes use of two cascaded tubes 
to obtain the "negative resistance" ef- 
fect to sustain oscillation. Fig. 2 is a 
representative circuit wherein it may 
be seen that the second tube acts as a 
phase inverter to provide a very high 
effective transconductance. If the 
tuned circuit LC were replaced by an 
RC circuit, the oscillator would be- 
come a multivibrator. 

The stability of the Franklin oscil- 
lator depends on two factors : first the 
quality or "Q" of the tank circuit and 
second, the degree of loose coupling be- 
tween the circuit and the tubes. In 
most forms of conventional oscillator 
circuits, the resonant circuit is quite 
tightly coupled to the tube and, as a 

Fig. 2. The basic Franklin oscillator cir- 
cuit. A separate phase- inverter tube 
is used to feed a portion of the output 
into the input circuit in the correct 
phase to insure sustaining the oscillation. 
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consequence, is heavily loaded. Irre- 
spective of circuit "Q" when measured 
alone, the "Q" will be considerably 
lower when measured in a "working" 
circuit. In the basic circuit of the 
Franklin oscillator, as shown in Fig. 2, 
C. and Cb are extremely small -on the 
order of 1 to 2 wwfd. This effectively 
reduces tube loading to a negligible 
value. As a result, the isolation of the 
circuit LC from tube effects is quite 
complete. Since the interelectrode 
capacities of the two tubes can only act 
across the circuit in series with C. and 
Cb, no changes of any kind in the tube 
circuits can alter C by more than 
1 µµfd. or so. Thus, it is possible to 
exchange the tube for another of a 
different type, alter the plate or fila- 
ment voltages widely, and even allow 
tube heating to occur. The resonant 
circuit LC cannot possibly be changed 
in effective capacity by more than ap- 
proximately 0.2 per -cent (assuming a 
total tank capacity of 500 wµfd.) Of 
course, in practice, such drastic 
changes do not ordinarily occur, so the 
effect upon the frequency would be 
considerably smaller than even 0.2 per- 
cent. It is this singular immunity to 
tube and voltage variations and from 
the effects of tube heating and conse- 
quent drift that makes the Franklin 
such a useful circuit. 

The Franklin lends itself to practical 
construction for it is tuned with a sim- 
ple tank circuit with one end grounded, 
thus, the variable condenser may be 
mounted directly on the chassis. Should 
bandchanging be required, it is ef- 
fected by providing several coils all 
joined together at one end and ground- 

Columbia Broadcasting System. 
International Telephone and Telegraph Corp. 
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INPUT 616 3 
FROM 

EXCITER 
JI CI 

VI V2 V3 

J2 J3 J4 

V4 
R1, Ro, R9 R13- -- 100,000 ohm, 1 w. res. 
R2, R6, R1 , R14 -470 ohm, 2 w. res. 
R3, R;, R11, R1- 50,000 ohm, 2 w. res. 
R4, R8, Ri, R16 -100 ohm, 2 w. res. 
C1 -100 µpfd. mica cond. 
C2, C3, C -.01 Aid., 600 v. cond. 
C4 -100 µµíd. var. cond. (APC type) 
C6, C11, C13 -5 -20 µµfd. mica trimmer cond. 
C7, C8, C9 -.005 pfd., 600 v. cond. 
Cm, C15, C19 -50 ppfd. var. cond. (APC type) 

C14, C17, C18, C20 -.002 pfd., 600 v. 
cond. 

l8 

J5 

t375 V. 

Li-L2-3.5 mc., 5 -prong plug -in (B Et W JEL 

L3 -L4 -J mc., 5 -prong plug -in (B ëa W JEL 40) 
L5- -L6-j4 mc., 5 -prong plug -in (B W JEL 

20) 
Li-Ls-28 mc., 5 -prong plug -in (B 6' W JEL 

10) 
Sl, S2, t 3- S.p.s.t. toggle sw. 
J5, J2, J3, J4, 15-Chassis mount female coax 

socket (Amphenol Type 1R) V V2, V3, V4 -6L6 tube 

Fig. 3. Circuit diagram 

ed. It is a simple matter to switch 
them with a single -pole selector switch. 
Itlis for this reason that the Franklin 

tct cuit is frequently referred to as a 
ingle Terminal" oscillator. 
J3y merely substituting a crystal for 

th' tank circuit LC it is possible to 
co vert the Franklin circuit into a 
cr stal oscillator. Owing to the high 
a plification of the two -tube arrange - 
m nt, oscillation is very readily ob- 
ta ned from "difficult" crystals, partic- 
ul rly at low frequencies. It may be 
applied, for example, to 100 kc. bars 
and will oscillate quite satisfactorily 
with resonator crystals (such as those 
designed for i.f. bandpass filters), 
which seldom perform in conventional 
single -tube circuits. 

}Vow, with a thumb -nail sketch of 
ti operation of the Franklin oscil- 
lator, we may proceed to the construc- 
tion of a sensationally stable variable 
frequency exciter delivering a mini- 
mum output of 15 watts in every ama- 
teur band from 3.5 to 28 megacycles. 
Output on 1.7 and 50 to 54 megacycles 
is possible with very minor changes, 
which will be discussed. 

General. The photograph in Fig. 1 
shows the functional, simple, and at- 
tractive layout of the front panel of 
the exciter. To the left of the HRO 
type main tuning dial is the v.f.o. buf- 
fer /doubler tuning control. There is 
vety little need to adjust this control 
except when endeavoring to get the 
last milliwatt of drive from the v.f.o. 
The control knob to the right of the 
main tuning dial is merely a dummy 
knob to balance the front panel for 
appearance sake. The filament indi- 
cator light is found in the lower left - 
hand corner of the panel while the 
plate -voltage indicator light is in the 
lower right -hand corner. The left -hand 
toggle switch controls "on -off" of all 
filaments in the exciter. The center 
switch applies plate voltage to the 
v.f.o. unit alone, so that "spotting" of 
a frequency may be accomplished with- 
out transmitting a signal on the air. 
February, 1952 

and parts list covering the frequency multipliez section. 

The right -hand switch applies plate 
voltage to the frequency multiplier 
cascade. This switch might also be 
used to relay -control the remainder of 
the transmitter. 

Variable Frequency Oscillator Unit. 
Referring to Fig. 7, we see a top view 
of the Franklin oscillator and v.f.o. 
amplifier unit with its cover removed. 
Although the authors chose to mount 
the oscillator in a war- surplus cast 
aluminum case formerly used in the 
RAK -RAL Navy receivers, it is not 
necessary to go to such extremes of 
construction. 

The left -hand compartment, as seen 

in the photograph, contains the tank 
circuit section of the oscillator circuit. 
The 6SN7GT /G oscillator tube (V1 of 
Fig. 6), with its allied components, is 
mour ted in the center compartment. 
This arrangement prevents heating of 
the t ink circuit with possible frequen- 
cy changes due to mechanical distor- 
tion. 

As the output of the Franklin oscil- 
lator is extremely low, it is followed by 
a direct -coupled 6AG5 voltage ampli- 
fier stage (V2, Fig. 6). The use of this 
stage also prevents any possible reac- 
tion DTI the oscillator when low -level 
modt,lation is employed in one of the 

Fig. 4. The frequency multiplier cascade. This la (out insures trouble -free operation. 

Fig. 5. Bottom view of unit in Fig. 4. Adjustable trimmers are used with flexible drive. 
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r -- 
R2 

C4 

R1, R4 -I megohm, 1/2 w. res. 
R2, R3- 27,000 ohm, 1 w. res. 
R5-15,000 ohm, 1 w. res. 
R6- 100,000 ohm, 1/2 w. res. 
R7- 10,000 ohm, I w. res. 
R8- 47,000 ohm, 1 w. res. 
C1 -100 lipid. var. tuning cond. 
C2-25 lipid. var. trimmer cond. 
C3-400 ppfd. negative -coefficient ceramic cond. 
C4, C5-3 ppfd. mica cond. 
Co, C1: -100 pµfd. mica cond. 
C7, C9 -.003 pfd., 400 v. cond. 
Cs-25 ppfd. mica cond. 

6AG5 6AG5 
e 

vs 
CB N 

6 

1 ti ca 

R4 

CI4 CI3 

OUTPUT TO 
FREO.NULT. 
CASCADE 

CIO C12 JI 

150V. 
REG. 

NSERT KEY 
HERE FOR 
C.W. OPERATION +250U 

C10 -.01 pfd., 600 v. cond. 
C17-100 ppfd. var. cond. 
Cis, C14 -.02 pfd., 400 v. cond. ° 
RFC1, RFC2 -2.5 mhy. r.f. choke J,- Chassis mount female coax socket (Am- 

phenol Type 112) 
L1 -50 t. #24 en. closewound on 5 /8" dia. form 
L.-45 t. x$24 en. closewound on 3/4" dia. form 
V, -6SN7 tube 
V2, V3 -64G5 tube 

Fig. 6. Complete circuit diagram and parts list of the v.f.o. section of unit. 

succeeding buffer or amplifier stages. 
Following the voltage amplifier is a 
buffer /doubler stage (V3, Fig. 6) em- 
ploying another 6AG5. The voltage 
amplifier and the buffer /doubler stages 
are contained in the right -hand com- 
partment of Fig. 7. 

If it is desired to key the exciter, it 
may easily be done by inserting a 
closed- circuit jack (insulated from the 
chassis) in the screen lead of the 6AG5 
voltage amplifier stage (V2, Fig. 6) of 
the v.f.o. This arrangement is noted on 
the circuit diagram of Fig. 6. 

Frequency Multiplier Cascade. Fig. 4 
is a top view of the four -stage frequen- 
cy multiplier cascade utilizing 6L6's 
throughout. Any reasonable combina- 
tion of frequency multiplying functions 
may be performed, but for the sake of 
simplicity, it was decided to drive each 
6L6 as a doubler, except in the case of 
the 21 megacycle band, which will be 
discussed later. 

The first 6L6 doubler (V1, Fig. 3) re- 

ceives a 3.5 megacycle signal from the 
v.f.o. and provides 3.5 or 7.0 megacycle 
output at J2. Therefore, it is possible 
to obtain outputs from the succeeding 
stages as follows : 7 or 14.0 megacycle 
output from V2 and J3, 14 or 28 mega- 
cycle output from V3 and J4 and 28 or 
50 megacycle output from V, and J5. 
For 21 megacycle output, V3 would be 
used as a tripler with output from J4. 

It is therefore a simple matter to ob- 
tain r.f. to drive the intermediate or 
final amplifier of any transmitter by 
merely choosing the coaxial output de- 
livering the desired frequency. This 
simple and efficient system eliminates 
complicated switching circuits with 
their attendant losses and radiation. 

Auxiliary filament switches are pro- 
vided which allow V2, V3, and V4 to be 
turned off when they are not needed; 
the three toggle switches in Fig. 4 are : 

S,, the auxiliary filament switch for 
V2, 82 for V3, and S3 for V4. 

As shown in Fig. 4, the tuning con- 

Fig. 7. Top view of Franklin oscillator with its allied ampli- 
fier and buffer /doubler. Assembly is compact yet uncluttered. 
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densers for each frequency multiplier 
tank circuit are screwdriver adjusted 
as these stages tune broadly enough to 
provide adequate drive to the succeed- 
ing stage. 

Fig. 5 is the bottom view of the fre- 
quency multiplier cascade. With rigid 
construction throughout, components 
are mounted to facilitate assembly and 
servicing. It should be noted that vari- 
able trimmers are used for interstage 
coupling to permit drive changes to be 
made if necessary. No metering cir- 
cuits are embodied as the non -critical 
drive requirements of the tubes are 
adequately attained using the compo- 
nents specified in the circuit diagram. 

The plate and screen voltages sup- 
plied to the frequency multiplier tubes 
are below the maximum ratings of the 
tubes. Ample output is obtained to 
drive the average medium- to high - 
power amplifier, and is more than 
enough to drive any of the beam power 
tubes used by amateurs. If greater 
output is required, or if it is desired to 
operate this exciter as a low -power 
transmitter, the plate and screen volt- 
ages may very safely be raised to the 
full value prescribed for ICAS opera- 
tion. With full voltages applied, the 
power output approaches 25 watts. 

Power Supplies. Two separate power 
supplies are used; one for the v.f.o. and 
one for the frequency multiplier cas- 
cade. Although surplus components 
were used in the original power supply 
chassis, comparable commercial corn 
ponents are specified in the parts list 
accompanying Fig. 10. 

As has been stressed in the circuit 
description, the Franklin oscillator is 
immune to voltage changes, so a regu- 
lated power supply is not necessary. 
Indeed, an unregulated selenium rec- 
tifier power supply would do just as 
well as the power supply shown in Fig. 
10. 

Interconnecting cables, for power 
supply voltages, are used in the inter- 
est of neatness. They are terminated 
in convenient power plugs. It is urged 

(Continued on page 151) 

Fig. 8. Top view looking into cabinet. The unitized mounting 
system allows easy removal for servicing or modifications. 
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-D.C. VOLTAGES -- 
n TEI,EVISIO\ RECEIVERS 

A discussion of TV sets having complicated voltage 

distribution circuits and how to troubleshoot then. 

EASURING voltages between 
chassis or "B minus" and the 
various electrodes of each 

tube is a standard method of trouble- 
shooting radio and television receivers. 
In radio, it will not find all troubles, 
but when used with other simple 
checks, it will find most. In television, 
the method can be misleading or it 
can find troubles which are otherwise 
hard to figure, depending upon how the 
measurements are made and how they 
are interpreted. This method is based 
upon the fact that a fault which inter- 
feres with performance of a receiver's 
intended functions usually will also 
change d.c. or 60 cycle a.c. voltage 
measurements. If the technician has 
data to tell him what the readings 
should be, his only problem is inter- 
pretation, but it is often desirable or 
necessary to service without specific 
data for the receiver. 

In dealing with radio receivers, an 
experienced technician can do this 
with reasonable confidence, because 
almost all radios have d.c. voltages 
within certain ranges, depending upon 
the tube type and its function in the 
set. He can save time by making all 
measurements with the meter common 
lead connected to chassis or "B minus." 
Of course, the effective grid, screen 
and plate voltages of a tube are those 
with respect to the cathode. However, 
the cathodes of most tubes in a radio 
receiver are at or only slightly above 
the potential of the reference point, so 
measurements of screen and plate 
voltage with respect to chassis or "B 
minus" are sufficiently accurate. 

In television receivers, measure- 
ments from chassis or "B minus" to 
electrodes of the tubes vary too much 
between different makes and models of 
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receivers for any range to be called 
typical for a certain tube and stage in 
the receiver. In some television re- 
ceivers, conditions are similar to radio, 
the chassis is at "B minus" potential 
or approximately that, all cathodes are 
at or slightly above the potential of 
the chassis, and plates and screens, 
with a few exceptions, are positive 
from one hundred to three hundred 
volts. In other television receivers, 
the chassis may be one hundred volts 
or more positive with respect to "B 
minus," cathodes may be a similar 
amount positive or negative with re- 
spect to the chassis, and plates of some 
tubes may be less positive than cath- 
odes of others. Voltage measurements 
with respect to chassis or "B minus" 
are found normally in some receivers 
which would indicate trouble in others. 

One can avoid confusion, of course, 
by making all measurements with re- 
spect to individual tube cathodes, but 
this takes more time than the use of a 
common reference point. Another pos- 
sibility is to subtract the potential of 
the cathode from the potentials of the 
other electrodes to get effective grid, 
screen, and plate voltages. A method 
which needs no mathematics and is ac- 
curate enough is to measure the po- 
tential of each cathode before other 
electrodes and, only in case of tubes 
whose cathodes are not near ground 
potential, shift the common lead of the 
meter to the cathode to measure 
screen and plate voltages. 

The wider ranges of voltage read- 
ings in television receivers than in ra- 
dios result from the greater variety of 
connections of tubes with respect to 
the power supply. In radio receivers, 
cathodes of all tubes are connected to 
"B minus," either directly or through 

By 

JOHN H. FRIEBORN 

bias resistors, while plates are con 
netted to "B plus," usually through 
pl ate resistors or other loads and drop - 
pi ag or decoupling resistors. All of 
these combinations of cathode resistor, 
tube, plate load, and decoupling or 
dropping resistor are in parallel, just 
as tube heaters are in most transform- 
er -type radios. 

In television receivers, the available 
d.c. voltage from the power supply 
is considerably more than that re- 
quired by many of the tubes. Tubes in 
deflection circuits usually require from 
250 to 500 volts, so that amount must 
be available from the power supply. 
Tibes in r.f. and i.f. sections usually 
receive only 100 to 150 volts and other 
ti. bes may be operated with similar 
voltages. Reducing power supply volt- 
age to such a value is accomplished by 
ccnnecting tubes with dropping resist- 
ors in various series -parallel combina- 
ti Nis, sometimes resulting in tube 
cathodes having potentials very differ- 
ent from those of the chassis. Some 
cathodes are considerably above 
ground in certain models of receivers 
made by Admiral, Crosley, Garod 
(Majestic), Philco, Sentinel, Sparton, 
S `ewart- Warner, and Westinghouse. 
Cipehart, Du Mont, Emerson, Magna- 
vox, Silvertone, and Sylvania receivers 
have some cathodes very much below 
g ound. Arvin, Bendix, Hallicrafters, 
I(otorola, and RCA Victor have made 
receivers both ways. 

In RCA Victor Model 8T241, cath- 
odes of audio output, 1st and 2d video, 
a id nearly all of the sync channel and 
deflection channel tubes are negative 
with respect to chassis. These cath- 
odes are returned directly or through 
resistors to the negative lead of the 
low voltage power supply, which is 
120 volts negative with respect to 
chassis. Fig. 1 shows that R193B and 
R193c are connected between the nega- 
tive lead and chassis. Voltage drop 
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Fig. 1. Partial schematic diagram of the RCA Victor Model 8T241 television receiver. 

across them is produced by current 
drawn not only by Ri. A, R.,4, Rtw, and 
R,,,, but also other tubes in the re- 
ceiver whose cathodes are connected 
directly or through resistors to chassis. 
Tubes and other components which 
pass d.c. current are arranged in a 
rather complicated series -parallel fash- 
ion, but of course in such a way as to 
apply appropriate voltages to each 
tube. In the 1st video amplifier, the 
plate is marked -19.2 volts and the 
grid -120 volts, but the cathode is 
-117 volts, so the effective plate volt- 
age is 97.8 volts less negative than the 
cathode, that is, 97.8 volts positive, 
while the grid is only 3 volts more 
negative than the cathode. The audio 
output plate is only 72 volts positive 
with respect to chassis, but since the 
cathode is -111 volts, the effective 

plate voltage is 183 volts positive. 
From Fig. 1 we can see the effects 

of certain troubles. If R,Dtc should 
open, no current could flow through 
tubes whose cathodes are connected 
above it, so sound and video signals 
would disappear, but both horizontal 
and vertical deflection circuits and the 
high voltage supply would still func- 
tion and produce a raster. However, 
voltages even on these stages would 
be changed. Since less current would 
be drawn from the power supply, its 
total output voltage would increase 
from the normal 392, but less current 
would also flow through components 
between the positive terminal and 
chassis, producing less voltage drop, so 
the filament of the rectifier would 
measure less than 272 volts positive, 
while the center tap of the low voltage 

Fig. 2. A portion of the schematic covering the Bendix Model 235M1 video receiver. 
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power transformer would measure 
more than 120 volts negative. Less 
current would flow through the focus 
coil and none through the brightness 
control. 

If the audio output tube heater 
should open, less current would flow 
through RINDA and voltages on all tubes 
whose plates are connected below it 
would increase, as would voltage 
across the brightness control. Current 
through the focus coil would also de- 
crease, but by a smaller percentage. 

If C 148e should short, both the 135 
volt positive lead and the 120 volt 
negative lead would assume ground 
potential and much more current 
would flow through R,Daa. 

A common method of tracing trou- 
bles in television receivers is: (1) to 
determine the section of the receiver 
at fault, by interpreting visible and 
audible symptoms; (2) to determine 
the stage at fault, by signal or func- 
tion tracing of the section; (3) to de- 
termine the faulty component, by 
measurements or other checks in the 
stage. Troubles in receivers with com- 
plicated voltage distribution systems 
are often hard to find by this method, 
since one fault may affect several sec- 
tions. Except in case of a very obvious 
trouble, the technician usually can 
save time by measuring a few key d.c. 
voltages before final interpretation of 
symptoms or signal tracing. In the 
RCA Victor Model 8T241, key voltages 
are those between chassis and various 
points on the low voltage power supply 
voltage divider. 

While the RCA Victor Model 8T241 
has tubes connected in series with 
various dropping resistors, more and 
more television receivers have tubes 
connected in series with each other for 
plate and screen voltage distribution, 
on the same principle as the series 
heater arrangement of transformer - 
less receivers. Such an arrangement 
for plate and screen voltage reduces 
the amount of power lost in resistors. 
Thus it is unnecessary to use resistors 
of such high power rating and reduced 
heat radiation makes it possible to 
place parts in the receiver closer to- 
gether and make the chassis and cabi- 
net smaller. 

Bendix Model 235M1 is a receiver in 
which some tubes are arranged in se- 
ries- parallel with others. Total d.c. 
voltage available from the power sup- 
ply is 350 volts, 200 volts positive with 
respect to chassis and 150 volts nega- 
tive. Some tubes and associated com- 
ponents are connected across the en- 
tire 350 volts, some are connected be- 
tween "B plus" and chassis, and others 
are connected between "B minus" and 
chassis. Fig. 2 shows d.c. voltage dis- 
tribution. Plates and screens of audio 
output and video tubes are negative 

'with respect to chassis, but their cath- 
odes are more negative. A substantial 
part of the current for r.f. and i.f. 
tubes flows through the audio output 
tube; if it should become weak, the 
voltage drop across it would increase 
and the voltage and current for r.f. 
and i.f. tubes would decrease, result - 
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ing in decreased picture contrast, 
among other things. If the audio out - 
put tube were gassy, voltages would 
be affected the opposite way. 

Sync separator, amplifier, and clip- 
per tubes are substantially in series. 
This arrangement can be used because 
little plate voltage is required for each 
stage and direct coupling is an ad- 
vantage in this channel. 

In this receiver, heaters of audio 
output, video, sync clamper, sync sep- 
arator and amplifier, and vertical and 
1orizontal deflection tubes are con - 
nected to a separate winding on the 
power transformer, which is connected 
o negative 150 volts. This is done to 

lace the heaters and cathodes of these 
tubes at approximately the same po- 
tential and reduce heater -cathode 
leakage. Both sides of these heaters 
have the same high negative d.c. po- 
tential with respect to chassis, al- 
though the usual a.c. voltage is across 
each heater. 

Key d.c. voltages to check are those 
petween chassis and "B plus" and "B 
Minus" for all troubles and, for syn- 
chronizing troubles, voltages at vari- 
ous points in the sync channel. 

In any amplifier tube, plate current 
varies instantaneously with the signal. 
Where plate current of one tube flows 
through another tube in series with it, 
the signal in the first tube will affect 
the signal in the second. In this par- 
ticular receiver, coupling would take 
place especially from the audio output 
stage to r.f. and i.f. sections. To re- 
duce such coupling, C69c and C..B are 
connected across positive and negative 
parts of the d.c. voltage, respectively, 
while C,00 is connected across the audio 
output tube and its associated com- 
Ponents. Thus, although the voltage 
across each load can change with the 
proper signal, the total voltage across 
each load and its tube is prevented 
from changing rapidly enough to fol - 
low any of the signals. If one or more 
of these condensers should open, volt- 
ages could change more rapidly and 
coupling from audio to r.f. and i.f. 
'would increase. 

In the Admiral 20X1, Fig. 3, audio 
and video output tubes are in parallel 
with each other and the combination 
is in series with r.f., i.f., and sync chan - 
.1el tubes, but audio and video cath- 
odes are above ground. The same com- 
ments apply to faulty audio tubes and 
decoupling condensers in this receiver 
as in the Bendix. 
L - -Fig. 4 shows part of the circuit of 
Westinghouse Model H604T10. Audio 
output, damper, and horizontal output 
tubes are substantially in series. Most 
of the current through each tube flows 
through the other two. This arrange- 
ment makes use of part of the voltage 
developed by the damper to add to 
the audio output plate and screen volt- 
ages, as well as to the horizontal out- 
put plate voltage. It is conventional 
to use voltage produced by action of 
the damper in rectifying the horizontal 
deflection signal, to boost horizontal 
output plate voltage. This has the 
effect of salvaging some of the energy 
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Fig. 3. One section of the Admiral Model 20X1 TV receiver. See text for details. 

which must be dissipated when the 
field of the deflection coils collapses. 
Increased efficiency of the horizontal 
output stage is particularly useful in 
receivers using flyback type high volt- 
age supplies, where high voltage as 
well as horizontal deflection pulses are 
obtained from this stage. In this 
Westinghouse receiver, the high volt- 
age supply is of the separate r.f. oscil- 
lator type and the horizontal output 
stage does not need to furnish so much 
power. Some boost voltage is avail- 
able for use elsewhere and it is applied 
where it will do the most good, to the 
audio output tube. The ratio between 
voltages supplied to horizontal and 
audio output tubes depends upon ca- 
pacities of C. and C42 which are 
charged when the damper conducts, to 
voltages inversely proportional to their 
capacities. Decoupling networks, R,,2- 
C,o5 and R204 -C2A4, keep the audio signal 

frcm affecting horizontal deflection 
and vice versa. 

?his receiver has the peculiarity 
that failure of any of the three tubes 
would eliminate both sound and hori- 
zontal deflection, although brightness 
and vertical deflection would still be 
present. 

Key voltages are those across each 
of the tubes in series, but, because of 
the presence of large pulses, d.c. meas- 
urements ordinarily should not be 
made at the plate of the horizontal 
ou :put tube or cathode of the damper. 
Hcwever, one may measure voltages 
between "B minus" and the cathode 
an 3 plate of the audio output tube. 
Impproper voltages in this receiver 
could be due not only to such usual 
things as faulty tubes, resistors of im- 
proper value, and leaky or shorted 
condensers, but also all. or C,24 being 
open or of improper capacity. 30 

Fig. 4. Partial schematic diagram of the Westinghouse Model H604T10 TV receiver. 
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By 
DAVID T. :1It3ISTRONG 

l'art 5. A discussion of some of the applications 
of crystal diodes to telerision receiver circuits. 

'N EARLIER articles of this series 
we discussed the uses of crystal 

- - diodes in AM and FM applications. 
In this and the next article we will 
consider several of their applications 
in modern television receiver circuits. 

Fig. 3 shows several applications of 
crystals in TV receivers. As far as it 
is possible to discover, no manufactur- 
er uses crystals at all these points, but 
some manufacturer uses _crystals at 
each of these points. This block dia- 
gram indicates the possible applica- 
tions of known germanium diode crys- 
tals in modern television receivers, 
based on present knowledge of circuit- 
ry and the performance characteristics 
of crystals. In general, the number of 
germanium diodes that may be used in 
a given television circuit is limited only 
by the number of diodes required. 

To be quite optimistic, with the re- 
cent development of crystal triodes, 
which may be used in place of certain 
vacuum tube triodes, the future is 
bright with possibilities for small TV 
receivers that may become virtually 
tubeless! 

Germanium diode type crystals have 
a definite place which they are now as- 
suming on a large scale. It will be 
well for the experimenter and techni- 
cian to know something about them 
for they are quite likely to supplant 
the 6H6's and the 6AL5's in many TV 
circuit designs. 

When color comes along the fellow 
who knows the fundamentals of the 
application of germanium crystals will 
be able to apply this knowledge to the 
uses of germanium and silicon crystals 
in the ultra -high frequency color spec- 
trum. Be ready for it. That will be 
the day for germanium and silicon 
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diodes! While eventually crystals are 
likely to displace tubes at high fre- 
quencies, even at low frequencies, cer- 
tain types of crystals are proving more 
stable than presently available tube 
type diodes. 

Basic Video Detector Circuits 
At the present time the most widely 

accepted application of germanium 
diodes in television receivers is as 
video detectors. The chief function of 
a video detector is to demodulate the 
high frequency i.f. signal to obtain the 
video modulation. The most common 
component used for this purpose, until 
recently, has been half of a 6AL5. 
With but minor circuit changes a ger- 
manium diode may be substituted for 
the vacuum tube as a high quality de- 
tector element. 

This substitution is not a simple 
problem, however. It is necessary to 
find ways and means of eliminating the 
other half of the 6AL5 vacuum tube 
diode in order to dispense entirely with 
the tube, socket, and associated wiring. 
This problem has been solved in vari- 
ous ways, such as using another ger- 
manium crystal as the diode d.c. re- 
storer, sync clipper, or a.g.c. peak 
detector. Of course it is possible to de- 
sign and use a full wave detector cir- 

Fig. 1. Basic TV detector circuits. (A) 
A series and (B) a shunt type of circuit. 

TO LAST I.F- TO LAST I.F. 

Bf (Al 9+i ' (BI 

A conventional i.f. transformer assem- 
bly using a 1N64 germanium diode. 
G -E uses this unit in its TV receivers. 

cuit using germanium diodes, but no 
manufacturer seems to have done this. 
It is possible to design a very fine full - 
wave video detector, but most design 
engineers feel that the improvement 
in greater output and higher efficiency 
would not be worth the cost nor the 
circuit complication. 

In Part 2 (November 1951 issue) 
both series and shunt rectifier circuits 
were described. Both can be used in 
video detector applications. Consider 
the simple germanium diode TV detec- 
tor circuits shown in Fig. 1. A is a 
series type circuit and B is a shunt 
type circuit. Both types of circuits 
are widely used and both will perform 
equally well in properly designed sys- 
tems. 

The shunt circuit shown at B in Fig. 
1 is used primarily when a closely 
coupled i.f. transformer is used and 
capacitive coupling to the detector is 
desirable to prevent "B +" voltages 
from being impressed upon the diode 
crystal. With the diode crystal con- 
nected in such a shunt arrangement it 
provides its own d.c. return path; this 
path is normally restricted by the cou- 
pling condenser in the series hook -up. 

For a shunt circuit the back resist- 
ance characteristic of the diode is im- 
portant. It is necessary that the back 
resistance be at least ten times the 
load resistance to maintain the 
achieved gain. However, very high 
back resistance values may sharpen 
the "Q" of the tuned circuit; then 
bandwidth may have to be restored by 
a change in value of the coupling con- 
denser or with a compensating choke. 

For a series type circuit, such as 
that shown at A in Fig. 1, the forward 
dynamic resistance of the diode is im- 
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portant since it may be so large in com- 
parison to the load as to form a voltage 
divider and reduce the output voltage. 
Because germanium diodes have lower 
dynamic resistance than vacuum tubes; 
additional gain may be realized in the 
crystal type video detector circuit. The 
"Q," or the sharpness of the resonance 
of the tuned circuit, will be broader as 
a result of the lower resistance of a 
germanium diode compared to that of 
a vacuum tube. While this may reduce 
the gain of the last i.f. stage, it can be 
restored by increasing the load resist- 
ance. 

For both the series and the shunt cir- 
cuit the load impedances are deter- 
mined primarily by the video band- 
width requirements; therefore, these 
load impedances must necessarily be 
low values. The load condenser should 
be small enough to present a reason- 
ably high impedance to the highest 
video frequency of 4 mc. and at the 
same time be sufficiently large to hold 
the charge from one peak to the next 
with a 24 mc. or 44 mc. i.f. signal. The 
load resistor must be large enough so 
as not to lower the impedance of the 
condenser and small enough to permit 
the condenser to discharge at video fre- 
quencies. Typical values are 5 to 10 
Ncfd. capacitance and 1500 to 5000 
ohms resistance. 

It should be realized that there are 
wider variations in the dynamic re- 
sistance of germanium diodes than 
there are in vacuum tubes. For this 
reason detector type germanium diodes 
are selected in the manufacturing 
process by test in an actual video de- 
tector circuit, see Fig. 2. This helps 
assure uniformity in actual perform- 
ance. The design engineer attempts to 
select circuit values that minimize in- 
dividual diode variations. 

As a video second detector the ger- 
manium diode must convert an i.f. of 
20 to 50 mc. into d.c., with the video 
signal and synchronizing pulses being 
passed on to the amplifier while the 
i.f. is rejected. This requires crystals 
capable of withstanding voltages high- 
er than 1 or 2 volts; hence types like 
the 1N60 and 1N64 are used because 
these crystals are able to withstand 
voltages on the order of 5.0 to 10.0 
volts. 

Because both the dynamic resistance 
and the crystal capacitance of the ger- 
manium diode are very low, the crys- 
tal provides excellent demodulation in 
video detection circuits. The crystal 
provides exceptional linearity at low 
signal levels and is free from any un- 
desirable contact potential effects. The 
excellent linearity characteristic of 
germanium diodes at low voltages and 
the absence of contact potential effects 
help achieve improved video output 
with reduction of distortion factors in 
low modulation regions. Hence the 
quality of the signal representing white 
is improved and the over -all picture 
presents more natural rendition of va- 
rious shades from white to gray to 
black. 

Since the picture carrier is ampli- 
tude modulated, a TV detector circuit 
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is similar to the detector circuit found 
in AM receivers. In both instances the 
chief function of the detector is to de- 
modulate the picture carrier. Crystals 
perform the detection function remark- 
ably well at the AM broadcast frequen- 
cy and crystals will perform the de- 
tection function better in TV since 
crystals operate better at higher fre- 
quency. The reason for this is that the 
efficiency of germanium diodes does not 
fall off as rapidly as the efficiency of 
tubes with an increase in frequency at 
which the circuit is operating. But a 
video detector imposes more severe re- 
quirements on the detector diode than 
an AM broadcast type detector or an 
FM receiver type detector is called 
upon to meet. 

The trend in video detector design 
has been from the 6H6 to the 6AL5 to 
the germanium diodes. The input sig- 
nal to the detector is such that current 
flows through the diode when the diode 
plate is positive with respect to the 
cathode. While the polarity of the pic- 
ture signal is essentially a design prob- 
lem and not a service problem, it must 
be remembered that whenever a ger- 
manium diode is replaced in a TV re- 
ceiver the original polarity must be 
maintained, otherwise white and black 
objects will be reversed and synchro- 
nization will become extremely critical. 

In general, picture phasing consid- 
erations are the same for a vacuum 
tube diode. It is necessary to achieve 
correct polarity of the crystal diode 
according to whether the blanking 
pulses are negative or positive and 
whether the signal injected to the CRT 
is to the grid or to the cathode. When 
the signal is to the grid it must end up 
with sync negative; when the signal is 
to the cathode, it must end up with 
sync positive. Whether the sync will 
be positive or negative depends upon 
the number of video amplifiers and the 
polarity of output of the detector; 
there is a phase shift of 180 degrees 
for each video amplifier. 

Detector Circuit Considerations 
Many modern TV receivers use a 

germanium diode as the video detector 

ig. 2. The special test circuit for the 
N64 as used by General Electric Company. 

or various reasons as listed below: 
1. Simplicity of design, 
2. Ability to handle a large dynamic 

gnal range, 
3. Minimum amplitude distortion 

not too important, but worth men - 
oning), 
4. High degree of linearity, 
5. Ability to shield the detector by 
ounting inside shield can. 
One important requirement of a 

ideo detector is that the output level 
e approximately flat for frequencies 
om 30 cps to 4.0 mc.; the video am- 

lifier should be designed to pass this 
ange of signal without attenuation. 

i herefore, the value of each component 
i the detector circuit is usually the re- 

lt of careful selection by the design 
ngineer; if replacement of any com- 
nent is necessary, a technician should 

e careful to use resistors, condensers, 
nd coils of the same value. The 
upling network may be of the peak- 

' g coil resistor type, or it may be a 
1w pass filter type. Many receivers 
re now using a low pass filter type. 

is worthy of note that no d.c. restora- 
on is necessary with direct coupling 
om the video detector to the video 
mplifier because the d.c. component is 
reserved with direct coupling. But 
ere must be direct coupling all the 
ay from the detector circuit to the 
icture tube. 
The signal at the output of a video 

etector is not quite strong enough to 
rive a picture tube. In this respect it 

Fig. 3. Possible applications of germanium diodes in modern television receivers. 
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level. The curve for the 1N34 may be con- 
sidered representative of the 1N60. These 
measurements were made with a fixed 
driving impedance and voltage which is 
not exactly the case in a video detector. 
In that particular instance the loading on 
the last f.f. coil is of most importance. 
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Fig. 5. Series type video detectors. (A) 
Using the 1N34. The inductance, L is 
tuned to the i.f. frequency with the total 
shunt capacitance. If the tuning coil is on 
the plate side of the circuit, L, is a 10 µhy. 
r.f. choke. (B) Using a 1N60. Either L, 
or L_ may be the tuning inductance. The 
value should be about .3 Ally. When 
tuning inductance L, is on plate side of 
tube, L2 should be a 10 µhy. r.f. choke. 

Fig. 6. Video bandpass curves. The curve 
for the 1N60 would be the same as that 
shown for the 1N34. The shape of the band - 
pass curves is more dependent on the load 
circuit values than on tube or diode used. 
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is similar to AM receiver detectors 
which require one or two stages of 
audio amplification for satisfactory 
sound. Video amplifiers following the 
detector are usually RC amplifiers sim- 
ilar to those found in AM receivers. 

Signal amplification following the 
detector is generally small because 
most of the receiver video gain is ob- 
tained in the i.f. strip. While it is pos- 
sible to have two stages of video am- 
plification after the detector, it is com- 
mon practice to simplify the circuit by 
using just one stage of d.c. coupled 
video amplification. This means that 
a detector must cover a wide range of 
signal amplitudes from 0.5 to 5.0 volts. 

The 44 mc. i.f. frequencies may in- 
volve some reduction in pre- detection 
gain (although with tubes like the 
6BC5 and the 6CB6, the gain at the 
higher frequencies is greater than was 
thought possible) ; thus, the detector 
may be called upon to work efficiently 
at low signal levels and high frequen- 
cies. The video detector for such a 
circuit would have to provide good 
linearity at low signal levels so that 
correct over -all highlight gamma (a 
numerical indication of the degree of 
contrast in a received television pic- 
ture) may be maintained. 

The video detector may be any of the 
usual types such as half -wave, full - 
wave, plate circuit, grid leak, or in- 
finite impedance type. By virtue of 
simplicity the diode detector is so com- 
mon that it is used almost exclusively; 
practically all are of the half -wave 
type. The additional circuit complica- 
tion for full -wave detection does not 
warrant the expense involved. 

Detector rectification efficiency of a 
typical half -wave diode tube type video 
detector circuit might be on the order 
of 35 -40 %, that is, with an i.f. input 
voltage of 1.4 r.m.s. to the diode the 
video output is on the order of about 
1.5 volt -s peak -to -peak, or from maxi- 
mum white to synchronizing pulse tip. 
The detection efficiency of a germa- 
nium diode type video detector circuit 
may approach about 52 %. Small time 
constant load circuits involving small 
capacitances and low values of load re- 
sistance are necessary in order to pre- 
serve the high frequency video com- 
ponents in the detector output; these 
affect rectification and account for 
some loss in over -all efficiency. 

Because these remarks . may seem 
misleading to some engineers it should 
be understood that they are made with 
the following considerations in mind. 
The term "rectification efficiency" does 
not indicate whether or not more use- 
ful video output will be obtained by 
germanium diodes than by tubes. It is 
necessary to design the circuit specifi- 
cally for crystals or tubes in order to 
maintain proper bandwidth as well as 
a.c. output. If two optimum circuits 
are compared there is likely to be little 
difference in ouput for crystals over 
tubes. 

There seems to be no disagreement 
that the germanium diode has decided 
advantages over a vacuum tube where 
the detector is required to operate with 

signal levels on the order of 0.5 volt 
peak or less. For a bandwidth of 4.0 
mc. the germanium crystal 1N34 
shows a 5.5 db gain over a 6H6 and ap- 
proximately a 0.5 db gain over a 6AL5 
at a signal level of 5 volts. See Fig. 4. 
A 1N60 will show slightly better gain. 
Small signal rectification of the crystal 
diode for low values of load resistance 
is much better than for the 6AL5. 

Fig. 5A shows a video detector cir- 
cuit using a 1N34 type crystal. The 
resistor in series with the 250 µhy. coil 
and ground may vary from 3900 to 4700 
ohms. The performance of the circuit 
is better when the resistor is 4700, as 
shown in the comparative sets of 
curves in Figs. 4 and 6. These curves 
are more dependent upon load circuit 
values than upon tubes or crystal 
diodes. 

Because of the great interest in the 
use of germanium diodes in modern 
television circuits newer and better 
types of crystals are being designed 
and manufactured. Fig. 5B illustrates 
a Sylvania type video detector circuit 
designed especially for television appli- 
cations. The type 1N60 was specifically 
designed and is tested for this type of 
service in the circuit shown in Fig. 8. 
This germanium diode provides high 
circuit efficiency and exceptionally good 
linearity at low signal levels. Low in- 
terelectrode and stray circuit capac- 
itances make for improved video re- 
sponse. Increased over -all gain is 
obtained by virtue of reduced capaci- 
tive loading of the detector input cir- 
cuit. When a circuit is designed with 
the component values specified, a full 
4 mc. video bandwidth may be main- 
tained at the output of the detector. 

This circuit has high dynamic effi- 
ciency, low shunt capacitance, and ex- 
cellent linearity at low signal levels of 
0.5 volt peak or even less signal volt- 
age. 

For preservation of the high frequen- 
cy video components in the demodu- 
lated picture carrier envelope the time 
constant of the vacuum tube detector 
load circuit should not exceed approxi- 
mately 0.08 microsecond. This time 
constant should be observed even with 
elaborate types of high frequency com- 
pensation networks. To achieve this 
time constant the diode load resistance 
is generally 4000 ohms or less, and the 
load capacitances are correspondingly 
small. It is for these reasons that the 
efficiency of a vacuum tube detector 
circuit is generally low. 

The dynamic impedance of the diode 
is an appreciable portion of the total 
circuit impedance. With the 1N60 ger- 
manium diode there is a substantial 
improvement in detection efficiency be- 
cause the dynamic impedance of the 
crystal is materially lower than that 
of an equivalent vacuum tube diode of 
the 6H6 or 6AL5 type. Since with a 
crystal the shunting capacitance is sub- 
stantially less it is possible to increase 
the effective load resistance without 
sacrificing bandwidth. 

Increasing the diode load resistance 
results in material improvement of the 

(Continued on page 120) 
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A Sharply Tuned 

A. F. AMPLifIER 

Fig. 1. Top and bottom views of the a.f. amplifier. 

B.- 
RUFUS P. TI R\ ER. K6AI 

A single -frequency amplifier of the bandpass type, having better 
chan 50 decibel rejection at the second harmonic of the resonant 
frequency. At 1000 cycles, bandwidth is approximately 10 cycles. 

Scircuits 
feedback audio amplifier iits of the resistance-capaci- 

tance tuned, bandpass type are 
in common use. These circuits find use 
where a selective amplifier is required. 
Common applications are bridge null 
detectors, peaked amplifiers for code 
reception, and tuned amplifiers for in- 
strumentation and control. 

RC -tuned amplifiers are not capable 
f providing large amounts of selec- 
ivity within a few stages. This is be- 
ause of the relatively poor "Q" of RC 
ircuits. It is common, for example, in 

2 -stage RC -tuned amplifier for the 
output at half or twice the resonant 
requency to be as much as 1/10 of the 
esonant output. In a 4 -stage 1W -tuned 
mplifier employing conventional corn - 
onents, the 2nd harmonic response 

rarely is better than 40 db (output 
oltage 1/100 of that at resonance). 
hus, unless continuous tuning is a re- 
uirement, LC networks are more de- 
irable. 

The amplifier shown in the accom- 
anying illustrations employs an LC- 
pe bridged -T network (CH,, C C5 R7 

i Fig. 2) in its feedback circuit, and in 
t o stages (one tube envelope) achieves 

2nd harmonic discrimination of more 
than 50 db. Components C,, C5, and R, 
have been selected for 1000 cycle op- 
eration, since the amplifier originally 
was designed for use as a null detector 
for a 1 kc. impedance bridge. Maximum 

oltage gain is 30; maximum output 
oltage 10 volts r. m. s. Sharpness of 
e amplifier is revealed by the follow - 

i g response figures : 1000 cycle output 
0 volts, 500 cycle output 0.025 v., 2000 
ycle output 0.025. At 7 volts' output 
ebruary, 1952 

(70% of maximum resonant output at 
1000 cycles), bandwidth is 10 cycles 
(995 to 1005 cycles). Amplifier operat- 
ing voltages are 300 volts d.c. at 2.8 
milliamperes and 6.3 volts a.c. or d.c. 
at 0.3 ampere. These light power re- 
quirements enable the amplifier to be 
operated by the power supply of some 
other unit into which it may be built, 

The first triode of the 12AX7 is used 
as an isolating input amplifier with 
degeneration obtained from the unby- 
passed cathode resistor, R5. The second 

Fig. 2. Complete circuit diagram and 
parts list for the tuned a.f. amplifier unit. 

e+ 
30014 

R3 

12AX7, 
I 

- t T `` 
ca cs 

R6 
R7 

OUTPUT 

Ji 

R,- 500,000 ohm pot 
R4. -2000 ohm, /2 w. res. 
R3, R4- 100,000 ohm, 1 w. res. 
Re,-1200 ohm, /2 w. res. 
RR -2.7 megohm, 1/2 w. res. 
R7-500,000 ohm pot (See text) 
C1 -.1 aid., 600 v. coud. C-50 µfd., 50 v. midget elec. cond. 
Cs, C4, C;; C -.01 Aid. mica cond. 
Ce -.04 aid., 400 v. cond. 
CH4-5 henry, tunable a.f. choke (UTC Type 

VI -C15) 
J1- Single - circuit, normally -open phone jack 
1 -1221X7 tube 

triade incorporates degeneration 
through the bridged -T network which 
effectively cancels the stage gain on 
all frequencies except the network null 
frequency. The latter accordingly is 
transmitted readily. For best selectiv- 
ity choke CH, must have good "Q." 
Th s requirement, plus ability to tune 
the inductor closely to the desired fre- 
quency, has been met by employing a 
U2C Type VI -C tunable inductor. 

Adjustment of the circuit is simple: 
(1) Feed a 1/4 -volt signal at 1000 cycles 
into the signal input terminals. (2) 
Connect an a.c. vacuum -tube volt- 
meter (set to its 10 volt range) to 
output jack J,. (3) With an 8 -32 Allen 
wrench, adjust the inductance of choke 
CH, for peak deflection of the meter. 
(4) Adjust network rheostat R7 for 
further increase in the peak deflection 
of the meter. (5) Adjust gain control 
R, as may be required for meter read- 
ing near full scale. The amplifier may 
be :tined to frequencies other than 1000 
cycles by changing the values of C4, C5, 
and R7. Condensers C4 and C5 must be 
ide itical, each having twice the cal- 
culated capacitance for tuning choke 
CH, to resonance at the desired fre- 
quency. For the Type VI -C15 (CH,) 
choke shown, rheostat should be 100,- 
000 ohms maximum for frequencies be- 
tween 20 and 800 cycles, 500,000 ohms 
from 800 to 3000 cycles, and 2 megohms 
from 3000 to 20,000 cycles. 

High- impedance output is shown_ 
This arrangement is entirely satisfac- 
tory for coupling into the high-imped- 
ance circuits of oscilloscopes, v. t_ 
vol tmeters, amplifiers, and the like. If 
love- impedance loads, such as head- 
phones, normally will be employed; a 
cathode follower stage should be pro - 
vidad, in order to avoid adversely 
affecting the frequency and "Q" of the 
bridged -T network. 
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BUILI THIS 
MIXEII-EQUALIZ R 

By 
LLOYD B. BUST 

i 

Over -all view of the mixer. 
equalizer shown with both 
high and low impedance mikes. 

Features dual (high and low impedance) inputs and a built -in 
low frequency boost equalizer. The design is flexible in that 
it can be easily changed to meet your specific requirements. 

TplE versatility of many audio am- 
ifiers now in use can be en- 

hanced by providing additional 
input channels. Rarely will the single 
microphone input of many amplifiers 
be adequate for the different uses to 
which the owner desires to put his 
equipment, and even with the more 
modern amplifiers with multi -channel 
inputs, one can often find use for an 
extra input or two. Although most 
amplifiers have high- impedance micro- 
phone input circuits, it is often desir- 
able to use these amplifiers with a low 
impedance source. Also, it is often the 
case that although two microphones 
are available, one may be of the high 
impedance type while the other is a 
low impedance microphone. In addi- 
tion, it is often desirable to be able to 
equalize the output from certain mi- 
crophones to compensate for certain 
acoustic conditions. This is often the 
case with crystal microphones, many 
of which have an extended high fre- 
quency characteristic. Such a set of 
conditions brought about the design of 
the unit to be described here. 

This mixer -equalizer can be built for 
little more than the cost of a good in- 
put transformer and a couple of vol- 
ume controls, but its usefulness makes 
it a most valuable addition to the audio 
system. It was particularly designed 
for use with an auditorium amplifier 
which had but one microphone input. 
Several instances occurred in which 
the usefulness of this amplifier was 
limited because of the fact that only 
one microphone input was available. 
It was not feasible to make actual cir- 
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cuit changes in the amplifier and for 
that reason this mixer was designed so 
that it could be plugged into the exist- 
ing microphone channel without any 
other connections to the amplifier it- 
self. Both high and low impedance 
microphones were available for use 
with this amplifier and it was decided 
that it would be a definite advantage 
to have the mixer handle a microphone 
of each type. Since its construction, 
this mixer has been used successfully 
with a low impedance RCA velocity 
mike and with a high impedance Amer- 
ican dynamic mike as well as with a 
high impedance Astatic crystal mike. 
All microphones worked well with this 
unit and the mixing action was smooth 
and efficient. 

Because an equalizer circuit is built 
into the device, the low impedance 
channel can accommodate the output 
from a modern low- impedance mag- 
netic type phono pickup. A low im- 
pedance tape playback head can also 
be used satisfactorily in this channel, 
while a high impedance tape head can 
be used in the high impedance channel 
if desired. 

The unit was built on a chassis taken 
from a war surplus relay box, but any 
chassis about 4" x 4" x 2" will do very 
nicely. The chassis used has a bottom 
plate which makes the unit entirely 
self -shielding. The input jacks used 
were standard single circuit jacks, 
chosen because the microphones on 
hand were equipped with plugs to fit 
jacks of this type. Naturally, the build- 
er will want to use jacks to fit the 
equipment he possesses. Likewise, the 

output plug should be of the type to fit 
the amplifier with which this unit is to 
be used. 

The actual construction of the mix- 
er- equalizer presents few problems. 
The circuit is simple -the low impe- 
dance input is fed through the trans- 
former and its volume control to R. 
Likewise, the high impedance input is 
fed from its control to R,. These two 
resistors isolate the two controls of the 
separate circuits so that they will not 
short -circuit each other. The signal is 
then fed from the junction of these two 
resistors into the equalizing network 
and thence to the output which feeds 
the amplifier. It will be noted that 
when the switch S, is in position D, 
the equalizing network is switched out 
of the circuit entirely so that the un- 
equalized output of the two micro- 
phones can be fed into the amplifier 
if desired. 

Curves A, B, C, and D indicate the 
action of the equalizer for correspond- 
ing switch positions. The curve for 
position D, of course, shows no equal- 
ization, but it indicates the degree of 
output available when the equalizer 
has been switched out of the circuit. 
The various degrees of equalization in- 
dicated by curves A, B, and C were 
found to be satisfactory to compensate 
for acoustic conditions as well as to 
give various degrees of low boost when 
phono or tape pickups were fed through 
the device. If the builder wishes he 
can add other switch positions and can 
achieve other equalization curves to 
suit his own individual set of condi- 
tions. It will be seen from an exam- 
ination of the circuit, as well as from 
the frequency response curves indi- 
cated in Fig. 2, that the equalizer gives 
low boost only. High boost equalizers 
were not added for several reasons. 
First, any equalizing circuit introduces 
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losses and it was felt that a high boost 
circuit in addition to the low boost 
circuit would bring the losses to a 
point which would greatly limit the 
degree of usefulness of the mixer. Sec- 
ond, practically all the equalization de- 
sired -the limiting of the extended 
high range of a crystal mike, the play - 
back of tape recordings, and the use 
of a low impedance magnetic phono- 
graph pickup -would be in the nature 
of bass boost. 

In the construction of any apparatus 
which is to be used in connection with 
the input of a high gain amplifier, it 
is1necessary that precautions be taken 
against the introduction of hum. The 
steps taken to eliminate the possibility 
of introducing hum into the amplifier 
by the use of this mixer are few, but 
important. First, and probably most 
important was the selection of the in- 
put transformer. The Chicago BI -7 
unit was chosen, both for its hum re- 
jection characteristic and for its ex- 
cellent frequency response. When one 
considers that the hum rejection of 
this transformer is 70 db, and that its 
frequency response is flat within a 
fraction of one db from 30 to 20,000 
cycles, he can be sure that here is one 
link in his chain of audio components 
which will be strong. He should take 
this into consideration when he is 
tempted to substitute an inferior unit. 
It should be noted that this trans- 
former is rated as 50, 150, 250, or 600 
ohms to grid, and in connecting it the 
builder should use those terminals 
which will suit the equipment he is to 
tie. In the author's model, the 50 ohm 
input was used, and this will be found 
right for most applications unless one 
is planning to feed a line into the 
mixer. 

Other steps that were taken to elim- 
inate any possibility of hum were the 
connection of all grounds except those 
at the input jacks to one point on the 
chassis, the arrangement of the parts 
to assure short leads, and the placing 
of leads close to the chassis whenever 
possible. At first it had been planned 
td insulate the input jacks from the 
chassis so that the ground side could 
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chassis ground, bu 
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R1, R3- 500,000 ohm vol. control 
R2, R4- 470,000 ohm, 1/2 w. res. 
R5- 150,000 ohm, 1/2 W. res. 
R6-60,000 ohm, 1/2 w. res. 
R7- 22,000 ohm, 1/2 w. res. 
R5- 15,000 ohm, 1/2 w. res. 
Cl, C3- --.002 aid., 400 r. cond. 
C2 .005 Aid., 400 v. cond. S,- S.p.4 -pos. sw. 
71, I2- Microphone jack (to fit mike used) 
T1 -Input trans.; 50, 150, 250, 600 ohm pri., 

50,000 ohm sec., center -tap (Chicago Trans- 
former BI -7) 

Fic. 1. The two -channel mixer -equalizer. 
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Fig 2. Equalizer curves for various switch 
positions of the mixer- equalizer unit. 

tor, and a home -made amplifier. In 
each case good results were obtained, 
and each amplifier had sufficient gain 
to more than make up for any losses 
within the mixing unit. The audio en- 
thusiast or public address man will 
find that such a unit added to his equip- 
ment will do much to increase its usa- 
bility. 30 

the c pmpact (4" x 4" x 2 ") low -cost unit. 
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Mac's RADIO 

SERVICE SHOP 
By JOHN T. FRYE 

41' 

IEY, Barney," Mac's muffled 
voice came from behind the 
closed door of the chassis - 

cleaning closet, "step outside and see 
if you can smell any carbon -tet fumes 
at this exhaust -fan port." 

The apprentice technician of Mac's 
Radio Service Shop went out into the 
alley and sniffed cautiously at the 
strong current of air being pushed out 
by the fan. "Sure can," he called; 
"where's it coming from ?" 

"Come on back in here and see," Mac 
invited. 

When Barney opened the door of the 
cleaning closet, he immediately noticed 
some changes. For one thing, a sort 
of metal funnel was mounted with its 
large opening pointing directly toward 
the exhaust fan and only a couple of 
inches away from it. From the smaller 
end of the funnel a piece of down - 
spouting went down along the wall and 
terminated in a ninety- degree elbow 
that rested on the floor. In front of 
the open mouth of this elbow was a 
piece of gauze that had been soaked 
in carbon tetrachloride. Replying to 
the boy's questioning look Mac ex- 
plained: 

"Carbon -tet fumes are five times as 
heavy as air; so I cooked up this ar- 
rangement to pull them right off the 
floor without interfering too much with 
the sucking out of dust from the top 
of the room. That fact that you could 
detect the carbon -tet vapor outside 
while I could smell none of it in here 
shows that the system is working." 

"And that's good ?" 
"I'll say it's good. Just recently I've 

had my eyes opened to just how dan- 
gerous breathing carbon -tet fumes can 
be; and when I think of how carelessly 
we have been using the stuff in the 
past, I feel like a man who has just 
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CARBON -TET CAN KILL 

found out that the make -shift poker he 
has been using to stir the fire is really 
a stick of dynamite." 

"How did you get hep to all this ?" 
"I had a little 'hint' published in 

RADIO & TELEVISION NEWS that involved 
the use of the cleaning fluid. That 
brought me a letter from an instructor 
at the Coast Guard Institute asking if 
I was aware of the very real danger 
that lurked in the improper use of the 
chemical -a danger that he had seen 
demonstrated very tragically. Natur- 
ally, I asked him for more information; 
and at the same time I wrote to the 
American Medical Association and to 
one of the Country's largest manufac- 
turers of carbon -tetrachloride for their 
opinions. I also mentioned what I was 
doing to Dick Rider, the operator down 
at the State Theater, and he promptly 
came up with some back issues of a 
trade magazine called "International 
Projectionist" that discussed the use of 
the cleaning agent in the operating 
booth. From all these sources came 
warnings that say substantially the 
same thing : carbon- tetrachloride can 
and will cause serious illness and death 
if proper precautions are not observed 
in its use." 

"I've noticed that bottles of the stuff 
always carry warning labels saying you 
should not breathe the vapor," Barney 
mused; "but I never paid much atten- 
tion to them. How does it get you ?" 

"It can do serious harm if the vapor 
is inhaled, if it is taken internally, if it 
is splashed into the eyes, or even if it is 
permitted to come into contact with 
the skin." 

"Sounds like a lot of stuff to me," 
Barney said skeptically. "While I've 
never tried drinking it or splashed it 
into my eyes, I've inhaled a lot of 
vapor and have had it all over my 

hands lots of times, and I'm still kick- 
ing." 

"You've been mighty lucky," Mac 
said. "One thing that has helped is 
that you have usually used the carbon - 
tet in here with the exhaust fan going, 
and that has kept the vapor concentra- 
tion down. However, it does not take 
a heavy concentration to be dangerous. 
Doctors used to think that anything 
under 100 parts per million was safe, 
but now they think it is desirable to 
keep the vapor below 50 parts per mil- 
lion. You can get an idea of just how 
little this is when I tell you that a nor- 
mal nose just begins to detect the odor 
at 79 parts per million." 

"Maybe some people can take more 
of it than others can." 

"That's quite true. In one case I read 
about, four men were working together 
using carbon -tet for cleaning purposes. 
The next day one of the men developed 
symptoms of carbon -tetrachloride poi- 
soning. Three days later, since he was 
still not feeling well, he entered a hos- 
pital. Ten days later, in spite of proper 
medical care, he died. None of the 
other three men showed any ill ef- 
fects." 

"Then poisoning doesn't always show 
up right away," Barney observed. 

"That's one of the treacherous things 
about it," Mac replied. "It is not un- 
usual for symptoms to show up from 
two to eight days after exposure, and 
because of this the connection between 
the poisoning and the use of the chem- 
ical is often overlooked. But to get 
back to the subject of the varying re- 
action of people to carbon -tet, it has 
been discovered that certain groups of 
people are especially susceptible to 
poisoning. These groups include fat 
people, undernourished people, alcohol 
addicts, and people who suffer from 
diabetes, liver or kidney diseases, jaun- 
dice, pulmonary and heart disease, or 
peptic ulcers. ". 

"So alcohol and carbon -tet don't mix, 
eh ?" Barney said thoughtfully. "Boss, 
you had better clean the sets this after- 
noon. Mom hasn't noticed it yet, but 
her sweet cider is beginning to taste 
more interesting every day now, and I 
hit it up pretty hard after dinner. I 
know you wouldn't want me to take 
any chances." 

"Well, you have already had a whiff 
of the vapor; so let's see if you have 
any of the typical symptoms of vapor - 
poisoning," Mac said with a grin. "The 
symptoms depend somewhat upon the 
concentration of the vapor and the 
duration of the exposure; but in gen- 
eral they are a feeling of fullness in 
the head, mental confusion, and head- 
ache; and then this is followed by 
nausea, stupor, and loss of conscious- 
ness. In severe cases there may be 
trouble with the vision and the cough- 
ing up of bloody mucus. If the person 
is not removed to a safe area promptly, 
death may occur because the person 
simply stops breathing." 

"Suppose you should topple over 
while you were using the stuff here at 
the bench. What ought I to do ?" 

(Continued on page 139) 
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SHORT -WAVE 

('ompiled by KENNETH R. BOORD 

IT IS a pleasure this month to dedi- 
cate the ISW DEPARTMENT to 
Radio Monserrat, HROW, in Te- 

gucigalpa, capital of Honduras, Cen- 
tral America. Thanks go to David 
Dàry, Kansas, for the following inter - 
esting data he received direct from the 
station : 

Radio Monserrat, HROW, was found- 
ed May 22, 1949, and operates on a 
mgdium -wave channel of 850 kc.; short - 
wave frequencies are 6.020 and 6.675; 
schedule is 6:30 a.m. to 11 p.m. local 
tine (0730 -2130 EST). HROW is a 
cdmmercial station owned and man- 
aged by Alfredo Leon Gomez. It em- 
ploys Western Electric transmitters. 

Sr. Gomez sent along this data about 
Honduras- population is 1,500,000; the 
capital city, Tegucigalpa, has 80,000 
inhabitants; other principal cities are 
Sin Pedro Sula, La Ceiba, Tela, Puerto 
C 'otez, Santa Rosa de Copan, and Yus- 
cran; is known for the famous ruins 
of Copan; products include bananas, 
gold and silver, timber, cotton, cereals, 
arid cattle; the national tree is the pine. 

Best wishes go to HROW for the 
fi. ture! 

* * * 

Club Notes 
England -The International Short 

Wave League is no longer associated 
with Short Wave News published in 
London. It now is an independent or- 
galnization with headquarters at 123, 
Sturla Road, Chatham, Kent, England, 
and is producing its own magazine 
c fled "Monitor." Membership fee for 
U A DX -ers will remain at 40 cents a 
ydar; the publication "Monitor" will 
cost $1.20 a year, according to Frank 
Baldwin, manager of ISWL. (Oskay, 
N J.) 

Information concerning the World 
Friendship Society of Radio Amateurs 
may be had by writing headquarters of 
this organization at 35, Bellwood Road, 
Waverley Park, Peckham Rye, London, 
S.E. 15, England. The club's publica- 
tion, "Skywire," is currently carrying 
a series of articles written by member§ 
on such subjects as the elementary 
theory of radio; a reliable superhet re- 
ceiver; design of a reliable frequency 
meter, and so on. 

New Zealand -The New Zealand Ra- 
dio DX League has chosen these new 
officers for the coming year- Arthur 
T. Cushen, president; Mery Branks, 
vice -president; Jim Martin, vice- presi- 
dent; Des Lynn, secretary. The "Times" 
Committee is composed of Mery 
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Branks, editor; A 
short -wave editor; 
sistant broadcast e 
assistant short-wavE 

circulation m 
USA-Membershii 

Wave Listen& 
cehtly organized clu 
one anywhere; for 
Meck Clark, 702 Cloc 

who is s 
of the group; Malfr 
ident of the club. 

Ar T. Cushen, 
Keith Robinson, as- 

ditor; Bill Milne, 
e editor, and Alex 
a nager. 
p in the Minnesota 
rs Association, re- 
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details write to 

guet Ave., Cloquet, 
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* * * 

Month's Schedules 
]o Kabul was tuned 
st records in prog- 
his is Kabul call - 
445.1 meters, 674 

s short -wave on a 
deteriorated badly 
ed to close down 

land) 
ndorra, 5.990, noted 
tin American mu- 
in French and 

gland) - 

udan -Radio Om- 

This Month' 
Afghanistan -Rad 

1140 when had reque 
ress; announced "T 
ing; we operate on 
kc., and on 30 meter 
frequency of 9.975;" 
around 1200, appeal 
1210A. (Pearce, Eng 

Andorra -Radio A 
around 0700 with La 
sic, announcements 
Spanish. (Catch, En 

Anglo- Egyptian S 

(Note: Unless otherwis 
expressed in American 
OCT. "News" refers to n 
language. In order to a 
hour clock has been used 
of broadcasts. The hour 
noon are shown as 0000 
p.m. to midnight are sho 

The symbol "V" follo 
indicates "varying." Th 
either above or below the 
means frequency is aPPro 

e indicated, all time is 
EST: add 5 hours for 
ewscasts in the English 
void confusion, the 24 
in designating the times 
s from midnight until 
to 1200 while from 1 
wn as 1300 to 2400.) 

wing a listed frequency 
e station may operate 
frequency given. "A" 

cimate. 

0 g 

/ 50 

J 
1 'OJ 

dur an, 9.740A, noted recently with 
sche ule extended to 1530 sign -off; uses 
no gnature tune for native broad- 
cast-. (Pearce, England) Bluman, Is- 
rael, says Omdurman has recently 
adju ted its 31 -m. outlet to 9.737, pre - 
sum bly to get clear of Leopoldville 
on 9 745; still is badly QRM'd after - 
noo - (EST) by Lisbon on 9.740, Blu- 
man explains. 

O durman, 17.94, now has "morn- 
ing" rabic session (heard Sundays) at 
0345 to 0430A closedown. (Ridgeway, 
Sout Africa) 

A gola- Pearce, England, recently 
has 'ieard Radio Clube de Angola, Lu- 
and. on 11.865A at 1515 and closing 
1530 also heard by Bellington, N. Y., 
and .y Ridgeway, South Africa. Ridge- 
way says the 11.865A channel closes 
1530 but programs continue to 1630 
over 9.64, 7.14. 

R. io Clube do Huambo, 9.705, noted 
1430 1500 with orchestral records, then 
variad popular music to 1530. (Pearce, 
England) Radio Sweden says CR6RJ, 
Radi Clube de Huila, Sa da Banderia, 
broa ; casts on 9.755, with 1 kw., week- 
days 0600 -0700, 1300 -1500, Sundays 
0630 0745, 1230 -1330, according to veri- 
ficat on. Bluman, Israel, reports this 
one eard from 1300 onwards. 

A ew Angolan is noted on 7.790 at 
1445 1525 when signs off with "A Por- 
tugusa." (Radio Sweden) 

Ar ! entina -The SIRA programs from 
(Continued on page 124) 

David Dary, ISW Monitor, uses an RME -45 receiv r and an RME DB-22A preselector. 
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By 

DAVID FIDELMAN 

/ HE design and construction of 
voltage amplifiers has been dis- 

- - cussed in previous articles of 
this series. The important characteris- 
tics of voltage amplifiers are: (1) over- 
all gain, (2) input and output imped- 
ance, (3) input and output voltages, 
(4) frequency response, and (5) distor- 
tion. The gain, terminal impedances, 
and signal voltage levels are the ampli- 
fier design specifications, while the dis- 
tortion and frequency response charac- 
teristics should always be the best that 
can be reasonably attained. 

The required gain and output volt- 
age can be obtained by using a suffi- 
cient number of amplifier stages, while 
the correct impedances can be obtained 
by resistance or transformer matching. 
However, it is more difficult to obtain 
the required good frequency response 
and distortion characteristics simply 
by use of basic, straightforward am- 
plifier techniques. Bad frequency re- 
sponse can be corrected to a certain 
extent by equalizer circuits, but once 
distortion is present in the audio signal 
there is no way of removing it. The 
best method of obtaining good frequen- 
cy response and low distortion is by 
using negative feedback. 

Negative Feedback 
A feedback amplifier is one in which 

a certain amount of voltage or cur- 
rent from the output is introduced back 
into a previous stage of the amplifier. 
The basic circuits for feedback in an 
amplifier are shown in the diagrams 
of Fig. 2. The arrangement in A shows 
the circuit for voltage feedback in 
which the amount of signal that is fed 
back is proportional to the voltage 
across the output load by means of the 
high resistance voltage divider. The 
arrangement in B shows the circuit for 
current feedback, in which the amount 
of signal that is fed back is propor- 
tional to the current through the out- 
put load by means of the resistor 
placed in series with the output load 
resistance. 

The diagrams of Fig. 2 show that the 
voltage fed back from the output will 
add or subtract from the input signal, 
depending upon whether the two volt- 

70 

Fig. 1. Commercial amplifier using the 
phase- inverter amplifier driver unit (shown in Fig. 7) 
to couple output of voltage amplifier to the push -pull power amplifier. 

Part 6. Covers practical design details on negative 
feedback circuits, transformer coupling, cathode 
followers, phase inverters, and driver amplifiers. 

ages are in -phase or out -of- phase. Sup- 
pose, for example, that the voltage fed 
back is in -phase so that it adds to the 
input signal to increase it. This has 
the effect of applying a greater sig- 
nal to the input of the amplifier, and 
increasing the output voltage effective- 
ly increases the gain of the system. 
However, if the voltage which is fed 
back is out -of -phase so that it decreases 
the input signal, the output voltage is 
decreased and the gain of the system 
is effectively reduced. A feedback con- 
nection of the type in which the volt- 
ages add together is known as positive 
feedback, while the type of connection 
in which the voltages subtract is 
known as negative feedback. 

The actual gain of an amplifier with 
feedback can be calculated if the feed- 
back factor and the gain without feed- 
back are known. If the fraction of the 
output voltage which is fed back is ß, 
and the amplifier gain without feed- 
back is A, then the output voltage with 
feedback is A X (E input + fi E output) and 
the gain of the amplifier with feed- 
back is : 

E outpn: A 
Gain feedback = A - _ 

Einput 1 -ßA 
The action of positive and negative 
feedback can be seen in more detail 
from the above formula by noting that 
when A is negative the gain with feed- 
back is less than without feedback, 
and when A is positive the gain is 
greater than without feedback. 

In a previous article it was shown 
that the gain of a single stage of am- 
plification is negative, that is, the volt- 
age in the plate circuit is 180° out -of- 
phase with the voltage in the grid 
circuit. Therefore, for any odd number 
of stages the output is out -of -phase 
with the input and can give negative 
feedback, while for an even number of 

stages the output is in -phase with the 
input and will give positive feedback. 

The feedback equation also shows 
that if the amplification and feedback 
are such that the value of Af3 is equal 
to -I-1 then the gain will be infinite 
and the circuit will oscillate. This 
condition is extremely important in the 
construction of oscillators, since a sta- 
ble oscillator is obtained by the appli- 
cation of positive feedback at the de- 
sired frequency. Negative feedback re- 
duces the amplification, and therefore 
also reduces the noise and distortions 
introduced within the feedback loop by 
the same amount. The percentage of 
distortion is decreased, and the fre- 
quency response curve is made more 
flat. In general, the following desir- 
able effects are obtained by the use of 
negative feedback. 

(1) Greater stability. The circuit 
characteristics will remain constant for 
wide changes in tube characteristics 
and applied voltages. 

(2) Reduction of harmonic distortion 
and intermodulation distortion. 

(3) Reduction of phase distortion. 
(4) Improvement in the frequency 

response characteristics. 
(5) Reduction of noise. 
(6) Modification of the input and 

output impedances. In applying nega- 
tive feedback to audio amplifiers, great 
care must be taken to apply the feed- 
back in such a manner that phase 
shift does not cause it to become posi- 
tive feedback at any frequency, be- 
cause such positive feedback will tend 
to produce instability and increase dis- 
tortion at these frequencies, and may 
even cause oscillation. 

Transformer Coupling 
In setting up audio systems it is often 

necessary to perform the functions of 
impedance transformation and phase 
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inversion Impedance transformation 
is required whenever it is necessary to 
couple between circuits of different im- 
pedances, such as the plate of an am- 

lifier stage to a transmission line or 
ther low impedance load. Some type 
f circuit must be used which will 

match the two impedances properly. 
Phase inversion is required whenever 
t is necessary to couple from a single - 
nded to a push -pull circuit. 
The simplest method of performing 

hese functions is by the use of trans - 
ormers, as shown in Fig. 3. Some 
ransformer applications have already 
een shown, without further explana- 
ions, in previous articles in this series. 

A transformer consists of one or more 
windings placed on a single iron core, 
in such a manner that the electromag- 
netic field of the primary winding in- 
duces a signal in the secondary wind- 
ing. If the two windings have different 
))umbers of turns, then there will be an 
increase or a decrease in the voltage 
from one winding to the other, propor- 
tional to the ratio of the number of 
urns in each winding. When the sec - 
ndary winding is loaded with a resist- 
nee, then this resistance appears in 

the primary circuit multiplied by the 
quare of the turns ratio between the 

o windings. These basic character - 
i tics of transformers are indicated by 
t e formulas included in the diagram 

f Fig. 3. 
For increased flexibility, the wind - 

i gs in a single transformer will often 
ave taps brought out at various num- 
ers of turns in order to give a wide 
ariety of turns ratios. Different num- 
ers of turns of the same winding can 
lso be used as a transformer, as shown 

iit B of Fig. 3, and such a transformer 
is called an auto -transformer. 

Transformer coupling is used main - 
1 between impedances ranging from 
a few ohms up to about 50,000 ohms, 
a d is most useful in applications such a: 

(1) Input coupling from low imped- 
a ce sources to high impedance grid 
c rcuits, 

(2) Interstage coupling from plate 
t grid circuits, 

(3) Output coupling from plate cir- 
c its to low impedance lines or loud - 
s eaker voice coils, 

(4) Impedance matching between 
1 w impedance lines or from line to 
1 udspeaker voice coil, as well as nu- 

erous other applications which will 
b come evident upon further consid- 
e ation of various audio systems. 

One of the other important charac- 
teristics of transformers which can be 
s en from Fig. 3 is that the various 
w ndings are isolated from each other, 
si ce there is no direct connection be- 
t een them, and transformers can, 
t erefore, be used for d.c. and ground 
is lation between circuits. In coupling 
fr m the plate circuits of amplifiers, 
tr nsformers are used mainly with 
g peral purpose triodes and pentode 
pa er amplifiers, since other types of 
to es require too high an impedance. 

lthough they have a number of de- 
si able features which make them 
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quite convenient for use in audio cir- 
cuits, transformers also have certain 
disadvantages which often make their 
use undesirable. One of the main dis- 
advantages is their cost. A good qual- 
ity transformer will cost considerably 
more than a single amplifier stage. 
Thus, if a tube can be made to perform 
the same function, it is obviously less 
expensive to use the tube instead of 
the transformer. The frequency range 
of transformers is limited by the prac- 
tical considerations of maximum ob- 
tainable primary inductance and dis- 
tributed capacity across the windings, 
so that when extremely wide frequency 
bands are required, transformers can- 
not always be used. The frequency 
response is very important when the 
feedback loop includes the transformer, 
since phase shift may cause the feed- 
back to become positive at some fre- 
quency and cause instability. Care 
must also be taken that too large an 
unbalanced direct current does not 
flow through the windings -since such 
currents may saturate the iron core 
and cause distortion in the audio sig- 
nal. One other factor which may make 
transformers undesirable for certain 
applications is their size, since the 
shielding or the size of the core may 
often cause high -quality transformers 
to be too large for applications where 
small size and compactness are re- 
quired. 

Considering the relative advantages 
and disadvantages of using transform- 
ers in audio circuits, it is evident that 
they should be used mainly in applica- 
tions where their particular advan- 
tages are of value. A few typical ex- 
amples are : 

(1) To obtain high output voltage 
for limited supply voltage, 

(2) To match to low impedance 
lines, particularly where isolation is 
required between primary and second- 
ary circuits, and 

(3) When a low d.c. resistance is 
essential in the grid circuit of the fol- 
lowing stage, as well as other cases 
which may occur in the design and 
setup of specific audio systems. 

Cathode Followers and 
Phase Inverters 

In many applications where it is not 
convenient or practical to use trans- 
formers, the functions of impedance 
transformation and of phase inversion 
can be performed by vacuum tubes. By 
using current feedback of the type 
shown in Fig. 2B, these functions can 
be performed by the cathode follower 
amplifier. 

The cathode follower is a single - 
stage negative current feedback ampli- 
fier in which the output voltage is taken 
from across a load resistance in the 
cathode circuit. Typical circuits of 
cathode follower amplifiers are shown 
in Fig. 4. In these circuits the signal 
plate current flows through the load 
resistor as in the conventional amplifier 
stage, but this resistor is placed be- 
tween cathode and ground instead of 
between plate and "B +." Sirice the 
input grid voltage is applied between 

AMPLIFIER 
GAIN + A 

R2 

RI 

(A) 

AMPLIFIER 
GAIN vA 

RL EoUTPYT 

RI 
PEOUTPUT 'RI }R2 EOUTPIIF 

'OUTPUT-. 

RL 1 

EouTPuT 

RP 

`EFEEOBACK `RP X IOuTPO 

(B) 

Fig. 2. Functional representation of the 
basic methods of voltage and current 
feedback. (A) Basic circuit for the appli- 
cation of voltage feedback to an ampli- 
fier by feeding a fraction of the output 
voltage back to the input. (B) Circuit for 
the application of current feedback to an 
amplifier by feeding back to the input a 
voltage proportional to output current. 
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NI 
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WHICH NP 
ONE 
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-TRANSFORMER 

USES TAPS ON 
WINDING TO GIVE 

IMPEDANCE TRANSFORM- 
ATION: 

N, 

RPIIIMARY N 2) E X R (8) 

TRANSFORMER ACTION 

Fig. 3. Basic characteristics of transform- 
ers. (A) Basic physical construction of 
transformer. (B) Electrical representation. 

grid and ground, while the control sig- 
nal is the grid- cathode voltage, the 
grid- cathode signal is the output volt- 
age subtracted from the input voltage. 

The result of this type of connection 
is a considerable amount of negative 

Fig. 4. Two often -used cathode -follower 
circuits. The output voltage is developed 
across the resistor in the cathode circuit. 
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B+ 

INPUT 

EINPUT 

-t 

TO GRID NO.1 

EouTPUT 

JL 
- EOUTPUT 

ITO GRID NO.2 

Fig. 5. How equal resistances are used 
in the cathode and plate circuits of a 
cathode follower to give a push -pull out- 
put from a single -ended input signal. 

Fig. 6. Use of a transformer to give push - 
pull output from single -ended input signal. 

feedback over the one stage, and the 
output signal across the cathode re- 
sistor must always be less than the 
input signal between grid and ground, 
since otherwise the tube would have to 
have an infinite amplification factor. 
The gain of the stage from the input 
grid signal voltage to the output cath- 
ode signal voltage is : 

E,; µ Rk 1 A'= _ E, (µ+1)Ilk Rp 1+ Rp 

/R, 
which is always less than one. 

The cathode -follower amplifier con- 
nected in this manner has certain char- 
acteristics which are often very useful. 
The output impedance across the cath- 
ode resistor is very low because of the 
large amount of feedback, and is ap- 
proximately equal to 1 /g,n in parallel 
with Rk, which will almost always be 
well under 1000 ohms. The low output 
impedance is one of the most impor- 
tant characteristics of the cathode -fol- 
lower, since it can be used to give a 
transformation from a high to a low 
impedance with no loss in signal level, 
over a very wide frequency band, with- 
out the use of a transformer. This cir- 
cuit is particularly useful in feeding a 
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low- impedance line from a high -im- 
pedance amplifier circuit. The input 
impedance is higher than for the same 
tube used in a conventional amplifier 
stage, and is equal to : 

1? input = 
1 - A' 

R, 

so that the closer the gain is to one, 
the higher is the input impedance. This 
high impedance is important in many 
cases where it is desirable to have the 
minimum amount of loading across 
some .high impedance source, for ex- 
ample, in the preamplifier of a con- 
denser microphone to obtain adequate 
bass response. 

Because the cathode -follower has so 
much negative feedback, it introduces 
very little amplitude distortion, and is 
capable of handling a high input volt- 
age without overloading. 

Consideration of the basic cathode - 
follower circuit in Fig. 4 shows another 
extremely important characteristic. 
Suppose a positive voltage is applied to 
the grid -then the plate current in- 
creases and the cathode becomes more 
positive. This means that the output 
taken across the cathode load is in- 
phase with the input signal applied to 
the grid. However, in a conventional 
amplifier stage the output signal in 
the plate circuit is exactly opposite in 
phase with the grid input signal. There- 
fore the cathode output signal in a 
cathode -follower amplifier is exactly 
opposite in phase with the signal in 
the plate circuit, and this factor can 
be used to construct a phase inverter. 
The manner in which this can be done 
is shown in the circuit in Fig. 5. Equal 
resistances are placed in the cathode 
and in the plate circuit, and one output 
is taken from the cathode circuit and 
the other from the plate circuit. This 
gives two equal signals opposite in 
phase, which can then be applied to 
the two grids of a push -pull amplifier. 

Driver Amplifiers 
The driver amplifier couples the out- 

put of the voltage amplifier section to 
the input of the power amplifier. It 
must be able to supply enough voltage 
and power to the power amplifier grid 
to drive it to full output without over- 
loading. When a push -pull power am- 

Fig. 7. Practical phase- inverter amplifier. 

plifier is used, the driver section should 
also contain a phase inverter to couple 
the output of a single -ended voltage 
amplifier to the push -pull grids of the 
power amplifier. Special techniques 
may also be used in the driver to mini- 
mize the effects of grid current in the 
power amplifier. 

Because the amount of voltage re- 
quired from the driver is determined 
by the power amplifier requirements, 
different circuits may often be re- 
quired for different power amplifier 
tubes. Triodes in general are less sen- 
sitive and require higher grid signal 
voltages than pentodes and beam pow- 
er tubes. Normally a general -purpose 
triode will furnish sufficient output 
voltage to drive most of the power 
tubes used in all except the very high 
power sound reproducing systems. 

The circuits of several different 
driver amplifiers which are suitable for 
coupling the output of a single -ended 
voltage amplifier to a push -pull power 
amplifier are shown in Figs. 5, 6 and 7. 
The circuit of Fig. 6A shows the sim- 
plest and best known method of per- 
forming this function, i.e., by use of a 
transformer having a center -tapped 
secondary winding. Since this provides 
two equal voltages 180 degrees out -of- 
phase, perfectly satisfactory results 
are obtained with properly designed 
transformers. If the transformer sec- 
ondary is not center -tapped, it can still 
be used for push -pull operation by con- 
necting a resistance voltage divider 
with its center grounded, as shown in 
Fig. 6B. The center -tapped winding 
is preferable because it introduces low 
resistance into the power amplifier 
grid circuit so that there is less distor- 
tion when grid current is drawn, and 
because it does not reflect any resistive 
load into the driver circuit on the pri- 
mary side. However, because good 
transformers are expensive, they are 
not too widely used in most of the 
average -size sound reproducing sys- 
tems. 

For most applications, good results 
are obtained with the use of resistance - 
coupled amplifier stages. The simplest 
circuit which can be used for this pur- 
pose is the cathode -follower phase 
splitter circuit shown in Fig. 5. With 
equal load resistors in the plate and 
cathode circuits, two equal output volt- 
ages, opposite in phase, are obtained 
which are then applied to the two pow- 
er amplifier grids. Since the gain to 
each side is approximately that of the 
cathode -follower with a maximum of 1, 
the total grid -to -grid output voltage 
gain of the phase inverter has a maxi- 
mum value of 2. With this low gain, 
the tube does very little amplification, 
but takes the place of the transformer 
in coupling from the single -ended to 
the push -pull stages. 

Another type of circuit which can be 
used for phase inversion is shown in 
Fig. 7. In this circuit the voltage am- 
plifier drives one of the push -pull grids 
directly, while an additional amplifier 
stage is used to amplify a small part 
of this voltage with a 180 -degree phase 

(Continued on page 154) 
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Into your home, through the 
miracle of television, comes a 
new world of entertainment, 
news, education, and sports. 

They can still go out while staying home 
Ncw "homebodies" who seldom 
le ve their neighborhoods can view 
pr grams from distant cities -with 
all the comforts of home. Drama, 
co edy and variety shows are 
brc ught into the living room. Sports, 
news events as they happen can be 
vie 
op 
Ea., 
the 

ed by all. Now television is 
n coast to coast ... Those in the 
t may look in on the West, and 
West may look in on the East. 
elevision is enjoyed in more than 

February, 1952 

15 million homes, as a result of 
research at the David Sarnoff Re- 
search Center of RCA at Princeton, 
N. J. Today's image orthicon TV 
camera was perfected there. Dr. 
V. K. Zworykin of RCA developed 
the kinescope -which is the screen 
of television receivers. And RCA 
scientists have also perfected elec- 
tron tubes, circuits, sound systems, 
phosphors, and antennas to make 
television part of everyday life. 

The development of all -electronic 
television is only one example of 
RCA research. This leadership as- 
sures you high quality performance 
from any product or service of RCA 
and RCA Victor. 

* * * 

See the latest wonders of radio, television, 
and electronics at RCA Exhibition Hall, 
36 West 49th St., New York. Admission is 
free. Radio Corporation of America, Radio 
City, New York 20, New York. 

.RAD/O CORPORAT/O/V of AMER/CA 
War/a' Leader RaQió -Airs-I- in 7/evision 
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9eateeteA, OF T H E 

PROOF OF THE NEW 0 -7 OSCILLOSCOPE'S 

OUTSTANDING 
PERFORMANCE 

Below are actual, unretouched photographs showing the outstand- 

ing frequency response characteristics of.thoe NEW 1952 HEATH- 

.MODEL 
o 

IilT OSCILLOSCOPE 
0-7. 

the right a 4 MC sine 

wave as they actually appear on the screen. 

Two highly severe tests to make on any 
scope (only 

es will best of scop 
show traces 

the these) and 
O.7 really 
through. 

NEW STYLE AND BEAUTY 
Style that's modern, yet functional - that's the trend of today - and Heath- kits are right up to the minute. Note the cut showing the new V -5 and AV -1 cabinet and panel construction. The front panel and rear cover slide right over the recessed flange of the case thereby eliminating sharp edges and pointed corners. The voltmeter kits aren't "shelf" or "mounted" instru- ments - they're moved about on the bench a lot and thus the new compact size and specially designed cabinets - Another 1952 Heathkit feature. 

A STATEMENT FROM 
SIMPSON ELECTRIC CO. 
In 

Heath- kit VTVM the Heath Co, has 
for 
set 

their 
new high standard of kit meter quality. The same high quality of material, workmanship and de- sign that has given Simpson the reputation for building 'Instruments That Stay Accu- rate" is found in the Heathkit Meter Move- ment. . 

SIGNED 
SIMPSON ELECTRIC CO. 

A STATEMENT FROM 

CHICAGO TRANSFORMER 

It is indeed gratifying to note the outstand 

ing sales records you are building with you 

Heathkits. understand 
This sales success is readily 

able, since we are cognizant of the high 

quality standards you have established for 

your component suppliers. 
We at Chicago Transformer are proud that 

our 
recog- 

nized quality and increasing popularity of 

Heathkits.. 
CHIC 

GOT Corporation AER DIVISION 

Essex 

L. S. RACINE 
Vice- President and Sales Manager 
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HEATHKIT PRECISION RESISTORS 

'Where exact resistance he Heath Co. hastspared 
ed for 

instrument accuracy, 

no effort in sùpplYing the finest resistors avail- 

able. 
Corp, 

able. Precision resistors as manufactured by 

Continental rigorous I>(Joint Amy-Navy) 
meet the 
specifications 

ands. 
are 
JAN 

all in size, extremely 
induct ánhi hly stable, have a low tem- 

perature 
non-inductive, _ highly 

components n 
accuracy c 

You'll findnquality comp 
to great 

accuracy. 
Heathkits. 

COLLEGES USE HEATHKITS 
Colleges and Universities through- out the country are using Heath - their electrical engineering, ,radio, and physics laboratories - Heathkits are the answer to good test equipment at low cost, plus being rugged, dependable, and ac- curate. Trade schools are having their students build Heathkits to obtain a first hand working knowledge of test equipment and to get the practical experience gained by construction. Heath- kits fill school needs. 

EMORI AGENT 

ROCKE INTERNATIONAL CORP. 
13 E. 4016 ST. 

NEW YORK CITY (16) 
cAN.. uw.T. 

; 'ER -USE ORDER BLANK ON LAST PAGE 

.. BEidëTOlol HARBOR 1 5 M I C H I G A 
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MODEL AV -1 

Shipping weight 5 lbs. 

Now - as a Heathkit - at a 

price anyone can afford, an AC VTVM. 
A new kit to make possible those sensitive AC 
measurements required by audio enthusiasts, laboratories, and experimentors. 
Here is the kit that the audio men have been looking for. Its tremendous range 
of coverage makes possible measurements of audio amplifier frequency r- sponse - gain or loss of audio stages - characteristics of audio filters and attenuators - 
hum investigation - and literally a multitude of others. Ten ranges consisting of 
full scale .01. .03, .1, .3, I, 3, 10, 30, 100, 300 volts RMS assure easy and more 
accurate readings. Ten ranges on DB provide for measurements from -52 to 
+52 DB. Frequency response within 1 DB from 20 cycles to 50 KC. 

The ingenious circuitry incorporates precision multiplier resistors for accuracy, 

two amplifier stages using miniature tubes, a unique bridge rectifier meter circuit, 
quality Simpson meter with 200 microampere movement, and a clean layout of 
parts for easy wiring. A high degree of inverse feedback provides for stabi.ity and 

Iinearity. 

2 Simple operation is accomplished by the usco f only one control, s range 50 switch which changes the voltage ranges in multiples of 1 and 3, and DB 
ranges in steps of 10. 

The instrument is extremely compact, cabinet size - 4! W. deep x 

4-11/16" wide x 7W high, and the newly designed cabinet makes this 
ie companion piece to the VTVM. For audio work, this kit is a natural. 

N E W eel -e/A 
AUDIO FREQUENCY METER KIT MODEL AE -1 
Shipping weight 12 lbs. 

A NEW Heathkit Audio Frequency Meter - the ideal instrument for determining frequencies from 20 cycles to 100 KC. Set the selector switch to the proper range - feed the signal into the input terminals - and read the fre- quency from the meter - completely simple to operate, and yet dependable results. Quality Simpson 200 microampere meter has two plainly marked scales (0- 100 0.3 ()0. These scales, read in conjunction with the seven position selector switch, give full scale readings of 100, 300, 1000, 3000, 10,000, 30,000, and s3 100,000 cycles. Convenient ranges for fast and 4150 easy readings. 
For greatest accuracy, the 1-3-10 ratio of ranges is maintained and each range has indi- vid impedance is high (1 m gt hm)1 or negligible.ocircuit loading 

voltage anywhere between 2 and 300V can be fed directly into the instrument 
and a change in signal voltage between these limits will not affect the meter 
reading. In addition, input wave shape is not critical ( the unit will read the 
frequency of either sine wave or square wave input). The tube complement consists of a 6SJ7 amplifier and clipper, 6V6 amplifier OD3 /VR150 voltage regulator. 
and dipper, 61-16 meter pulse rectifier, 6X5 power supply rectifier, and Construction is simple, and quality components are used throughout 

NEW 

1`e 4 (.1C SQUARE WAVE 

GENERATOR KIT 

NEW fraO 
N 

INTERMO 
ANALYZE 

KIT 

ntm a testing 
f 

equip- 

ment 
rapidl 

y being accepted 
engineers and audio 

more and merest to determine 
the ere best way . amplifiers, L 

the characteristics 
of audio tc. - 

recording thoemundesirable 
up those 

character- 

which contribute listening 

tguc when all othermethodsfai 
The Heathkit 

s choice of 
ihig Ana- 

lyzer 
fre- 

quencies 160 quency) and one 
cycles frequency 

higher 

cycles). 
) ) 

Both 1:1 or 4:1 ratios of low 

to high frequencies can be set up for 

IM 
means ofaa panel 

controlrand 
the in- 

strument's s own VTVM. An output level 

control supplies the mixed signal 
at 

the 

desired level with an output impedance 

thousand ohms. The Analyzer section boon 
n 107r and 

has input level control and proper 
of 30q. erasing 

circuits feeding the instruments VTVDt to 
voltages for operating 

read uiltmod 
power 

directly 
furn shesllallcnecessaM r /c, Built-in power supp Y 

the instrument. 
You won't want to be without this new and efficient means of testing 

MODEL IM -1 

Shipping wt 18 lbs. 

950 

The new Heathkit Square Wave Generator Kit with its 100 KC square wave opens an entirely new 

field of audio testing. Square wave testing over this wide range will quickly-show high and low 
frequency response characteristics of circuits - permit easy adjustment of high frequency corn - 

pensating networks used in vidio amplifiers - identify ringing in circuits - demonstrate trans- 

former characteristics, etc. 
The circuitry consists of a multivibrator stage. a clipping and squaring stage. and a cathode fol- 

lower output stage. The power supply is transformer operated and utilizes a full wave rectifier tube 
with 2 sections of LC filtering. 

As a multivibrator cannot be accurately calibrated, a provision is provided to allow the instru- 
ment to be accurately synchronized with an accurate external source when extreme accuracy is 

required. 
The low impedance output is continuously variable between 0 and 25 volts and operation is 

simple. You'll really appreciate the wide range of this instrument, 10 cycles to 100 kilocycles - 
continuously variable. Kit is complete with all parts and instruction manual, and is easy to build. 

MODEL SO -1 

Shipping wt. 14 lbs. 

950 
YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER -USE ORDER BLANK ON LAST PAGE 

WONT e 

ROCKE INTERNATIONAL CORP. 
IS I. 401k ST. 

NEW YORK CITY (161 
CAW 1111111N ... BENTON HARBOR 15 , MICHIGAN 
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THE Zeeti 1952 

17A¢lt 
OSCILLOSCOPE 

KIT 
MODEL O -7 

SHIPPING WEIGHT 24 LBS. 

s435o 
New "spot shape" control for spot adjustment - to give really sharp 
focusing. 
A total of ten tubes including CR tube and five miniatures. 
Cascaded vertical amplifier, followed by phase splitter and balanced 
push -pull deflection amplifiers. 
Greatly reduced retrace time 
Step attenuated - frequency compensated - cathode follower vertical 
input. 
Low impedance vertical gain control for minimum distortion. 
New mounting of phase splitter and deflection amplifier tubes near CR 
tube base. 
Greatly simplified wiring layout. 
Increased frequency response - useful to 5 Mc. 
Tremendous sensitivity .03V RMS per inch Vertical - .6V RMS per inch 
Horizontal. 
Dual control in vernier sweep frequency circuit - smoother acting. 
Positive or negative peak internal synchronization. 

NEW INEXPENSIVE 
i,t 

KIT 
ELECTRONIC SW 

a scope.-- reed 
anion piece to con - 

come 
signals into the switch, 

on- 
two different co a stole, indi- 

vidual 

its both signals- each 
as an 

ve both ut is easily 
Gain of each 

B controls) , the 
victual uacc. 

and s' to adroit 
set (h ?in A and 

is simple 
switching 

and fine frequency controls) and 

the traces can ar ted rimpoie four com- 

parison or sep 
distortion. phase (pUsi thc 

rbias,both Use the switch 
to impropc 

shift, clipping ut traces of an ampli- 

fier 
-as and 

square 
wave generator 

over 

fier - as a square 

limited range 
complete; all cubes, switches, 

The kit is come and 
other 

cabinet, s power 
lear 
transformer co 

str other 

parcs, P 
manual. 

The performance of the NEW, IMPROVED, 
HEATHKIT 5" OSCILLOSCOPE KIT is truly 
amazing. The O -7 not only compares favorably 
with equipment costing 4 and 5 times as much, but in many cases literal- 
ly, surpasses the really expensive equipment. The new, and carefully en- 
gineered circuit incorporates the best in electronic design - and a multi- tude of excellent features all contribute to the outstanding performance 
of the new scope. 

The VERTICAL CHANNEL has a step attenuated, frequency com- 
pensated vertical input which feeds a cathode follower stage -this 
accomplishes improved frequency response, presents a high impedance input, and places the vertical gain control in a low impedance circuit for minimum distortion. Following the cathode follower stage is a twin triode - cascaded amplifiers to contribute to the scope's extremely high sensi- tivity. Next comes a phase splitter stage which properly drives the push - pull. hi -gain, deflection amplifiers ( whose plates are directly coupled 

to the vertical deflection plates). This fine tube lineup and circuitry give a sensitivity of .03V per inch RMS vertical and useful frequency 
response to 5 Mc. 

The HORIZONTAL CHANNEL consists of a triode phase split - 
ter w ith a dual potentiometer ( horizontal gain control) in its plate 
and cathode circuits for smooth, proper driving of the push -pull 
horizontal deflection amplifiers. As in the vertical channel, horizon- 
tal deflection amplifier plates are direct coupled to the CR tube horizontal deflection plates ( for improved frequency response). 

The WIDE -RANGE SWEEP GENERATOR circuit incorporates 
a twin triode multivibrator stage for producing a good saw -tooth 
sweep frequency (with faster retrace time). Has both coarse and vernier sweep frequency controls. 

And the scope has internal synchronization which operates on- either positive or negative peaks of the input signal - both high 
and low voltage rectifiers -Z axis modulation ( intensity modu- lation) - new spot shape ( astigmatism 1 control for spot ad- 
justment - provisions for external synchronization - vertical 
centering and horizontal centering controls. wide range focus 
control -and an intensity control for giving plenty of trace brilliance. 

The Model O -7 EVEN HAS GREAT NEW MECHANICAL 
FEATURES -A special extra -wide CR tube mounting bracket 
is provided so that the vertical cascade amplifier, vertical phase 
splitter, vertical deflection amplifier, and horizontal deflection 
amplifier can mount near the base of the CR tube. This per- 
mits close connection between the above stages and to the 
deflection plates; distributed wiring capacity is greatly re- 
duced, thereby affording increased high frequency response. 

The power transformer is specially designed so as to keep 
its electrostatic and electromagnetic fields to a minimum - also has an internal shield with external ground lead. You'll like the complete instructions showing all details 
for easily building the kit - includes pictorials. step -by- 
step construction procedure, numerous sketches. schematic. 
circuit description. All necessary components included - 
transformer. cabinet. all tubes ( including CR tube), com- 
pletely punched and formed chassis -nothing else to buy. 

Model 5 -2 

Shipping 
Wt. 11 lbs. 

0(4 
s'950 
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A real beauty - you'll have only highest praise for this NEW MODEL 
VACUUM TUBE VOLTMETER. Truly a beautiful little instrument - and 
its more compact than any of our previous models. Note the new rounded 
edges on the front panel and rear cover. The size is greatly reduced to occupy 
a minimum of space on your workbench - yet the meter remains the same 
large size with plainly marked scales. 

A set of specially designed control mounting brackets permit calibration 
to be performed with greatest ease - also makes for case in wiring. New 
battery mounting clamp holds ohms battery tightly into place, and base 
spring clip insures a good connection to the ohms string of resistors. 

The circuitry employs two vacuum tubes -A duo diode operating when 
AC voltage measurements are taken, and a twin triode in the circuit at all 

times. The cathode balancing circuit of the twin triode assures sensitive 
measurements, and yet offers complete protection to the meter movement. 
Makes the meter burn -put proof in a properly constructed instrument. 

Quality components are used throughout -1% precision resistors in 

the multiplier circuit -conservatively rated power transformer -Simpson' 
meter movement - excellent positive detent, smooth acting switches - 
sturdy cabinet, etc. 

And you can make a tremendous range of measurements - 1/2V to 
1000V AC, !GV to 1000V DC, .1 to over 1 billion ohms, and DB. 
l Lis mid -scale zero level marking for quick FM alignment. DB scale in 
red for easy identification - all other scales a sharp, crisp black for 
for easy reading. 

A four position selector switch allows operator to rapidly set the in- 
strument for type or reading desired- positions include ACV,PC+V, 
DC -V, and Ohms. DC- position allows negative voltage to be 
rapidly taken. Zero adjust and ohms adjust controls are conveniently 
located on front panel. 

Enjoy the numerous advantages of using a VTVM. Its high input 
impedance doesn't "load" circuits under test - therefore, assures 
more accurate and dependable readings in high impedance circuits 
such as resistance coupled amplifiers, AVC circuits, etc. Note the 
30,000 VDC probe kit and the RF probe kit - available at low 
extra cost and specially designed for use with this instrument. With 
these two probes, you can make DC voltage measurements up to 

30,000V, or make RF measurements - added usefulness to an 
already highly useful instrument. 

The instruction manual is absolutely complete - contains a 

host of figures, pictorials, schematic, detailed step -by -step instruc- 
tions, and circuit description. These clear, detailed instructions 
make assembly a cinch. 

And every part is included - meter, all controls, pilot light, 
switches, test leads, cabinet, instruction manual, etc. 

New styling, - formed case for beauty. 
New truly compact sise. Cabinet 41/2" deep by 4- 11/16" wide by 7?-a" 
high. 
Quality 200 microamp meter. 
New ohms battery holding clamp and spring clip - assyrance of good 
electrical contact. 
Highest quality precision resistors in multiplier circuit. 

Calibrates on both AC and DC for maximum accuracy. 
Terrific coverage - reads from 1 /2V to 1000V AC, 1 /2V to 1000V DC, and 
.1 to over 1 billion ohms resistance. 
Large, clearly marked meter scales indicate ohms, AC Volts, DC Volts, 
and DB - has zero set mark for FM alignment. 
New styling presents attractive and professional appearance. 

PROBE 

cr¢t RF PROBE 
B E KIT 
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Model SG -6 
Shipping Wt. 7 lbs. 

The new Heathkit Signal Generator Kit has dozens of improvements. Covers 
the extended range of 160 Kc to 50 megacycles on fundamentals and up to 150 
megacycles on useful calibrated harmonics; makes this Heathkit ideal as a 
marker oscillator for TV. Output level can be conveniently set by means of both 
step attenuant- and continuously variable output controls. Instrument has new 
miniature HF tubes to easily handle the high frequencies covered. 

Uses 6C4 master oscillator and 6C4 sine wave audio oscillator. The kit is 
transformer operated and a husky selenium rectifier is used in the power supply. 
All coils are precision wound and checked for calibration making only one 
adjustment necessary for -all bands. 

New sine wave audio oscillator provides internal modulation and is also available 
for external audio testing. Switch provided allows the oscillator to be modulated by 
an external audio oscillator for fidelity testing of receivers. Comes complete, all tubes, 
cabinet, test Leads, every part. The instruction manual has step -by -step instructions and 
pictorials. It's easy and fun to build a Heathkit Model SG -6 Signal Generator. tit 

CONDENSER CHECKER KIT 

$1950 
Model C -2 

Shipping Wt. 6 lbs. 

Checks all types of condensers - paper - mica - ceramic - electrolytic. All condenser 

scales are direct reading and re- 

quire no charts or multipliers. 

Covers range of .00001 MFD can 
provided. Measures 

tò 1000 MFD. Condenser 
voltage for 20 

that 
aí500 Vepro 

read. 

d. 
Measures 

power 
test rad polarizing 0% and 50% 

ohms. The magic eye indicator 
power factor of electrolytics between U o 

re- 

sistance from 100 ohms to 5 megohms. 

testing easy. 
ale transformer operated and comes com- 

The kit is 110V 60 cycle 
eye tube, cabinet, calibrated panel 

and 
all 

other 
herh artsi 

Has 
tube, 

clear 
dg 

all ocher parts. Has clear detailed instructions for assembly 

Model TC -7 
Shipping Wt. 12 lbs. 

Shipping U2 
PPing Wt. 7 lbs. ' The popular O 

I Tracer has Heathkit Signal 
bined with 

now been com- a 
r . 

speaker at increase 
universal 1 no increase in The same high quality parce. 

signal from Y tenter k m antenna 

` 

to speaker - locates inter mittents _ finds defective parts quicker 

-saves valuable service time - 
gives income vf 

hour. va equally well 
o 

broadcast FM, 
V toc 

either 
The 

tc 
speaker has 

n 
assot ent of switching ranges to match 

push-pull or single ort 
put impedances. Also ces. Al so tesph 

sepsckup l and PA systems. Comes complete: cabinet, 1I0V 

0 cycle power transformer, 
tubes, test probe, necesa r parts, 

detailed instructions 
for assembly and use. 

TAT e,a, d et 
TUBE CHECKER KIT 

The Tube Checker is a MUST for radio repair men. Often customers want to SEE tubes 
checked, and a checker like this builds customer confidence. In your repairing, you will have a 
multitude of tubes to check - quickly. The Heathkit tube checker will serve all these functions -it's good looking (with a polished birch cabinet and an attractive two color panel) - 
checks 4, 5, 6, 7 prong Octals, Loctals, 7 prong miniatures, 9 prong miniatures, pilot lights, 
and the Hytron 5 prong types. AND IT'S FAST TO OPERATE - the gear driven, -free - 
running roll chart lists hundreds of tubes, and the smooth. acting, simplified switching arrange- 
ment gives really rapid set -ups. 

The testing arrangement is designed so that you will be able to test new tubes of the future - without even waiting for factory data - protection against obsolescence. 
You can give tubes a thorough testing - checks for opens, shorts, each element 

individually, emission, and for filament continuity. A large BAD -? -GOOD meter scale 
is in three colors for easy reading and also has a "line -set" mark. 

You'll find this tube checker kit a good investment - and it's only $29.50. $2959 
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- -I 

Shipping Wt. 17 lbs. 

NW tea,eitie'ee 
SINE AND SQUARE 

WAVE 
KIT 

AUDIO GENERATOR 

Can be used as battery charger. 
Continuously variable output 0 - 8 Volts - not switch type. 
Heavy duty Mallory 17 disk type magnesium copper sulfide rectifier. 
Automatic overload relay for maximum protection. Self -resetting type. 
Ideal for battery, aircraft and marine radios. 
Dual Volt and Ammeters read both voltage and amperage continually - no 
switching. 

The new Heathkit Model BE -2 incorporates the best. Continuously variable out- 
put control is of the variable transformer type with smooth wiper type contacts. 

There are no switches or steps and voltage between 0 and 8 Volts is available 
at 10 Amperes continuous and 15 Amperes intermittent. Maximum safety from 
overloads and shorts provided by automatic overload relay which resets itself 
when overload is removed. 

The new rectifier is a 17 plate Mallory magnesium copper sulfide type. This 
is the most rugged type available for long trouble -free use. 

Output is continuously metered by both a 0 - 10 Volt Voltmeter and a 0 - 15 Amp 
Ammeter. Shorted vibrators indicated instantly by ammeter. 

Equip now for all types of service - aircraft - marine - auto and battery radios - 
this inexpensive instrument vastly increases service possibilities - better be ready when 
the customer walks in. 

Designed with versatility, usefulness. 

and dependability in mind, the AG -7 

gives you the two most needed wave 

shapes right at your fingertips - the 

sine wave and the square wave. 

The range switch and plainly cali- 

brated frequency scale give rapid and 
t 

easy frequency selection, and the output 

control permits setting the outp 

any desired levelmpedance switch sets 
A high-low h or sew 

the instrument for either high con- 

nect 
nett an 

high 
output load, and on 

nett a high rrin low impedance 
low to work 

with negligible DC re- 

transformer with 
20,000 

sistance. is from 20 to 
Coverage minimum 

cycles, and distortion is at a to - you can really trust the output wave 

con- 
shape. quality 4 gang tuning con circuit, and all 

Six tubes, 4 metal coed, determining A tre- 

mendous 

power trancsfopreCision.resistors in the frequency 
-plus, a complete construction manual - 

otter condenser, 11oit 

price is _p1 low. 
menr parts 

kit, and the 
kit -P 

mendous kit, 

Model AG -7 

Shipping Wt. 15 lbs. 

4SO s 

NEW 'qea ti-reefi 

THE qeaa,¿e- 
HANDITESTER 

A precision KIT 
ohm million volt - 
high meter. 

1J only parts- All pre- cision _.,; 
I%o resistors three deck switch for trouble -free mou 

of parts, specially designed ._. battery mounting bracket, smooth actin l" adjust control, g ohm 
be molded bakelite autiful 

micro -am case, 400 
etc. p meter movement, 

DC and AC voltage e 10- 30- 300 -1000 Ohms range O - 3000 and _ 300,000, Range Milliam- peres - 
Easil assembled O 

from 41350 
com- plete instructions 

and 
v 

d toriaf diaera Pic- 

T.V. ALIGNMENT GENERATOR KIT 
Here is an excellent TV Alignment Generator designed to do TV service work quickly, 
easily, and properly. The Model TS -2 when used in conjunction with an oscilloscope pro- 
vides a means of correctly aligning television receivers. 

The instrument provides a frequency modulated signal covering, in two bands, the range 
of 10 to 90 Mc. and 150 to 230 Mc.- ALL ALLOCATED TV CHANNELS AS WELL AS 

IF FREQUENCIES ARE COVERED. 
An absorption type frequency marker covers from 20 to 75 Mc. in two ranges- there- 

fore, you have a simple, convenient means of frequency checking of IF's, independent of 
oscillator calibration. 

Sweep width is controlled from the front panel and covers a sweep deviation of 0 -12 

Mc. -all the sweep you could possibly need or want. Model TS -2 
And still other excellent features are: Horizontal sweep voltage available at the front 

Shipping Wt. 20 lbs. 
panel (and controlled with a phasing control -both step and continuously variable attenu- pP 9 

arion for setting the output signal to the desired level-a convenient instrument stand -by 
position -vernier drive of both oscillator and marker tuning condensers -and blanking 
for establishing a single trace with base reference level. Make your work easier, save time, 
and repair with confidence -order your Hearhk it TV Alignment Generator now! 
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Model 1B-1B 
Shipping Wt. 15 lbs. 

This Impedance Bridge Kit is really a favorite with schools, industrial laboratories, 
and serious experimenters. An invaluable instrument for those doing electrical 
measurements work. Reads resistance from .01 Ohms to 10 meg ., capacitance 
from .00001 to 100 MFD, inductance from 10 microhenries to 100 henries. dis- 

sipation factor from .002 to 1, and storage factor from 1 to 1000. And you don't have 
to worry about selecting the proper bridge circuit for the various measurements - the 
instrument automatically makes the correct circuit when you set up for taking the 
measurement you want. Bridge utilizes Wheatstone, Hay, Maxwell, and capacitance 
comparison circuits for the wide range and types of measurements possible. And it's self 
powered - has internal battery and 1000 cycle hummer. No external generator required - has provisions for external generator if-measurements at other than 1000 cycles are 
desired. Kit utilizes only highest quality parts, General Radio main calibrated control. 

Mallory ceramic switches, excellent 200 microamp zero center gal- 
vanometer, laboratory type binding posts with standard 3/ inch 
centers, 1% precision ceramic -body type multiplier resistors, beauti- 
ful birch cabinet and ready calibrated panel. (Headphones not 
included.) 

Take the guesswork out of electrical measurements -order your 
Heathkit Impedance Bridge kit today - you'll like it. 

$b95ó 
qea alit LABORATORY 

RESISTANCE DECADE KIT 

An indispensable piece 

of laboratory equipment - the Heathkit Resis- 

tance Decade Kit gives 

you resistance settings 

from 1 to 99,999 ohms 

IN ONE OHM STEPS. 

For greatest accuracy, 

1% precision ceramic - 

body type resistors and 

highest quality ceramic 

Shipping Wt. 4 lbs. wafer switches are used. 

Designed to match the Impedance Bridge above, 

the Resistance Decade Kit has a beautiful birch cabi- 

net 
complete 

attractive a panel. 
arts 

It's 
and construction manual. / complete with all parts 

,- 
ECONOMY .. . 6 WATT 

AMPLIFIER KIT 

Model A -4 

Ship. Wt. 8 lbs. 

No. 304 12 inch 
$6 speaker . .95 93 

This fine Heathkit Am- 
plifier was 'designed to 
give quality reproduction 
and yet remain low in 
price. Has two preamp 
stages, phase inverter 
stage, and push -pull beam 

power output. Comes complete with six tubes, quality 
output transformer (to 3 -4 ohm voice coil), husky 
cased power transformer and all other parts. Has tone 
and volume controls. Instruction manual has pictorial 
for easy assembly. Six watts output with response flat ± 11/2 db from 50 to 15,000 cycles. A quality ampli- 
fier kit at a low price. Better build one. 

N 

POWER 1 LABORATORY 

SUPPLY KITS 
zee-steed: 

aa . 
150_ 25 MA ... 400V DC 

50 MA 30 -310V DC 
Higher loads: Voltage op-250V DC ge drops off proportionally 
Ply 
Every experimenter 

seeeds 
a good power sup_ unit,has been expressly all to 

act 
This supply and a 

3 filed avt is e source. Voltage control allows nselection taoof HV output desired (continuously variable within limits outlined), and switch provides choice a Volts -Ma A large plainly of output mreadng,Z95O meter scale indicate her 
and direct reading put in Volts or D C voltage oat_ (Range of meter C current output in Ma. D.C.). Instrument i.-- 

0V D.C., 0 -200 Ma Model PS-1 Ship Vy has con 
two 161 power transformer, 

fila 
taon and pilot light. 9 

Comes convenient stand-by 20 lbs with Y pos' two 
9 c nt of 

tubes, 
manual, pletely pun h d and formed chassis, 

mecer, rectifier, and all other parts to make the kit complete. 
cabinet, 

. 20 WATT 

control 

cr HIGH FIDELITY . . 

AMPLIFIER KIT 
Our latest and finest amplifier - the model A -6 
(or A -6A) is capable of a full 20 Watts of 
high fidelity output - good faithful reproduc- 
tion made possible through careful circuit de- 
sign and the use of only highest quality com- 
ponents. Frequency response within ± 1 db 
from 20- 20,000 cycles. Distortion at 3 db 
below maximum powe'r output (at 1000 cycles) 
is only .8%. The power transformer is rugged 
and conservatively raced and will deliver full 
plate and filament supply with ease. The out- 
put transformer was 'selected because of its 
exceptionally good frequency response and wide 
range of output impedances (4 -8 -16 -150 -600 
ohms). Both are Chicago Transformers in 
drawn steel case for shielding and maximum 
protection to windings. The unit has dual tone Shipping Wt. 18 lbs. 
controls to set the output for the tonal quality desired - treble control attentuates up 
to 15 db at 10,000 cycles - bass control gives bass boost up to 10 db at 50 cycles. 

Tube complement consists of 5U4G rectifier, 6SJ7 voltage amplifier, 6SN7 amplifier 
and phase splitter, and two 6L6's in push -pull output. Comes complete with all parts 
and detailed construction manual.. ( Speaker not included.) 
MODEL A -6: For tuner and crystal phono inputs. Has two position selector switch for 
convenient switching to ty¢e of input desired. 

X335° 

MODEL A -6A: Features an added 6SJ7 stage (preamplifier) for operating from variable 
reluctance cartridge phono pickup, mike input, and either tuner or standard crystal phono 
pickup. A three position selector switch provides flexible switching. $35.50 Shipping Wt. 18 lbs. 
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A .. tR m 

ó Model BR -1 Broadcast 
;,...I Model Kit covers 550 Model AR -1 3 Band =I 

to 1600 Kc. Shipping Receiver Kit covers 550 ,,' '1 

Kc. to over 20 Mc. con- 
+ Wt. 10 lbs. tinuous. Extremely high 3 

'I 

sensitivity. Shipping 
Wt. 10 lbs., 

- TWO HIGH QUALITY &Udee- 
SU PERHETERODYNE RECEIVER KITS 
Two excellent Heathkits. Ideal for schools, replacement of worn out receivers, amateur and custom installations. 

Both are transformer operated quality units. The best of materials used throughout - six inch calibrated slide rule dial - quality 
power output transformers - dual iron core shielded. I.F. coils - metal cased filter condenser. The chassis has phono input jacks, 110 Volt 
output for phono motor and there is a phono -radio switch on panel. A large metal panel simplifying installation in used console cabinets 
is included. Comes complete with tubes and instruction manual incorporating pictorials and step -by -step instructions I less speaker and 
cabinet). The three band model has simple coil turret which is assembled separately for ease of construction. 

TftUE ®M 

lys 
FM TUNER KIT 

The Heathkit FM Tuner Model FM -2 was designed for best tonal reproduction. The 
circuit incorporates the most desirable FM features - true FM. 

`; .' Utilizes 8 tubes: 7E5 Oscillator, 6SH7 mixer, two 6SH7 IF amplifiers, 6SH7 limiter, 
two 7C4 diodes as discriminator, and 6X5 rectifier. 

The instrument is transformer operated making it safe for connection to any type 
Model FM -2 2 5 O receiver or amplifier. Has ready wound and adjusted RF coils, and 2 stages of 10.7 Mc IF 

Ship. Wt. 9 lbs. 
(including limiter). A calibrated six inch slide rule dial has vernier drive for easy tun- $ ing. All parts and complete construction manual furnished. 

M A I L T o T H E 

HEATH COMPANY 

BENTON H ARBOR 15 , 

MICHIGAN 

O R D E R B L A N K 

VIOL 
SHIP VIA 

D Parcel Post 

Express 

Freight 

Best Way ° 
w 

Quantity Item Price Quantity Item Price 

Heathkit Oscilloscope Kit - Model O -7 Heathkit H.V. Probe Kit - No. 336 

Heathkit VTVM Kit - Model V -5 Heathkit R.F. Signed Gen. Kit - Model SG -6 

Heathkit FM Tuner Kit - FM -2 Heathkit Condenser Checker Kit - Model C -2 

Heathkit Broadcast Receiver Kit - Model BR -1 Heathkit Handitester Kit - Model M -1 

Heathkit Three Band Receiver Kit -Model AR -1 Heathkit Power Supply Kit - Model PS -1 

Heathkit Amplifier Kit - Model A -4 Heathkit Resistance Decade Kit - Model RD -1 

Heathkit Amplifier Kit - Model A -6 (or A -6A) Heathkit Impedance Bridge Kit - Model IB -1 B 

Heathkit Tube Checker Kit - Model TC -1 Heathkit A.C. VTVM -KIT - Model AV -1 

Heathkit Audio Generator Kit - Model AG -7 Heathkit Intermodul. Analyzer Kit -Model IM -1 

Heathkit Battery Eliminator Kit - Model BE -2 Heathkit Audio Freq. Meter Kit - Model AF -1 

Heathkit Electronic Switch Kit - Model S -2 Heathkit Square Wave Gen. Kit - Model SQ -1 

Heathkit T.V. Alignment Gen. Kit - TS -2 

Heathkit Signal Tracer Kit - Model T -2 

Heathkit R.F. Probe Kit - No. 309 

On Parcel Post Orders, include postage for weight shown and insur- 
ance. (We insure all shipments.) 

On Express Orders, do not include transportation charges - they 

Enclosed find Ill Check El Money Order for 

Please ship C.O.D. El Postage enclosed for Ibs will be collected by the Express Agency at time of delivery. 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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HORIZONTAL And VERTICAL 

Sl1PPRESSION CIRCUITS 

And THEIR USE 

BY 
DAN LERNER 

Supervisor, Television Service, Philco Corporation 

One of the most difficult of all TV servicing 
problems. Here is how one group handles it. 

RECENTLY a tough customer 
problem in a Midwestern city 
was represented by numerous 

complaints of a white line or rope on 
the left hand side of the picture tube. 
This so- called rope occurred only on 
one particular channel and its cause 
baffled many a technician. After num- 
erous engineering checks it was found 
that the white rope was caused by a 
sync overshoot somewhere in the trans- 
mitter system. See Fig. 1. Many, many 
attempts at clearing up the trouble 
produced no results. Finally it was de- 
cided that perhaps some expedient 
would be found in the receiver which 

Fig. 1. 
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Fig. 2. 

would solve the problem. Examination 
of the overshoot with an oscilloscope of 
a wide video bandpass revealed the 
overshoot to be of a relatively high fre- 
quency (approximately 3.6 mc.) . It 
was also noticed that only on certain 
receivers would this white line appear. 
These particular receivers were those 
with a relatively wide video i.f. and 
video amplifier bandpass, 3.8 to 4.0 mc. 
On these receivers of the intercarrier 
sound type it was possible to tune the 
fine tuning controls so that the white 
line disappeared. However, picture defi- 
nition was affected at the point the 
white line disappeared. The reason for 
this can be seen from Fig. 2. Notice 
that when the fine tuning control is 
rotated clockwise the video 'carrier is 
moved up on the response curve. As 
the carrier moves up on the curve, the 
high frequency response of the receiver 
is gradually reduced. In a receiver 
using a conventional sound i.f. system 
if the receiver is correctly aligned 
sound will be lost as the picture starts 
to lose definition; however, in an inter - 
carrier receiver the sound is not lost 
since the sound depends upon the beat 
between the sound and video i.f. car- 
riers. 

The first fix that was tried in order 
to get rid of the white line was to .pur- 
posely degrade the high frequency pic- 
ture information by increasing the 

value of the plate load resistor in the 
video output stage. See Fig. 3. How- 
ever, this so- called fix not only re- 
moved the white line but also much of 
the high frequency picture detail. Since 
it was in the video section it degraded 
the picture quality on all the received 
television channels. 

Horizontal Suppression 
Finally it was decided to try some 

sort of horizontal suppression circuit. 
Since the overshoot occurred right 
after the horizontal sync pulse it was 
reasoned that the white line was 
caused by successive line CRT unblank- 
ing during horizontal retrace time. If 
this were so then a heavy negative or 
positive pulse to keep the picture tube 
from conducting during retrace time 
would do the trick. 

At first the circuit shown in Fig. 7A 
was tried. This circuit used a heavy 
negative spike from the horizontal 
damper which was applied to the pic- 
ture tube accelerating anode. The 
47,000 ohm load resistor was used as 
the load across which the spike was 
applied to the accelerating anode. This 
circuit worked up to a point. That is, 
the high voltage involved, about 1500 
volts, required the use of a high volt- 
age condenser. The lead from the 
damper circuit to the anode produced 
some amount of harmful sweep radia- 
tion. Some of the left hand side of the 
picture was lost. 

The next circuit that was tried is 

Fig. 3. 
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your future it% 

etee new world 

EL(C 

.....a.. . a.:d..,........ 

N3{NRRYnN6 IPKnTVTF. WAS1i:NbTqN 

i The data that Launched Thousands 

of Careers is yours FREE . . . 

to show 

HOW YOU CAN BE SUCCESSFUL IN 

RADIO -TV - ELECTRONICS 

yOU CAN plod along for years, getting a paltry 
increase now and then, enjoying little security, 

finding your work dull and drab. 
Then something happens. Things look up. You be- 

come more confident. Your earnings rise. You feel more 
important. 

"Luck," some may say. 
"Contacts," others may suggest. 
But in your heart, you will know the answer : "Train- 

ing." And it all may have started the moment you filled 
out a coupon requesting a copy of a free booklet named 
"Your Future in the New World of Electronics." From 
this data you get knowledge of where you stand in 
Electronics. Tremendous expansion leaves this gigantic 
industry pleading for trained men. In the defense 
r uild -up alone, more than $7 billion in electronics con - 
racts have been awarded. Top manufacturers sold 

about $3 billion worth of electronic merchandise in 
1951. By 1960, the radio -electronics industry should 
do no less than 10 billion dollars per year, not counting 

ilitary orders. 
Today there are over 50,000 radio -equipped police 

cars; an even larger number of taxis are radio equipped 
(at least 65,000) ; 28,000 civilian planes have radio; 
7,000 American ships have radio; there are 9,200 in- 

dustrial radio network installations. 
Within 5 years, says the Chairman of the FCC, there 
ill be 1,500 TV stations, and in 10 years, 2,500 in 

operation. There are 14,496,000 TV sets and over 
100,000,000 radios in operation. How these figures will 
'ncrease in the next few years the most daring of experts 
re reluctant to predict. Countless positions must be 
lled -in development, research, design, production, 
esting and inspection, manufacture, broadcasting, tele- 
asting and servicing. To fill these posts, trained men 
re needed -men who somewhere along the line take 
me to improve their knowledge, their skills. Men 
ho, today, perhaps, take two minutes to send for a 

R ooklet. 
"Your Future in the New World of Electronics" 

shows you how CREI Home Study leads the way to 
seater earnings through the inviting opportunities 

r escribed above. 
However, CREI does not promise you a "snap." With 

' n accredited technical school such as this, you must 
tudy to convert your ambition into technical knowl- 
dge you can sell in the fabulous Electronics market. 

Ir 

ebruary, 1952 

Since its founding in 1927, CREI has provided thou- 
sands of professional radio men with technical educa- 
tions. During World War II CREI trained thousands 
for the Armed Services. Leading firms choose CREI 
courses for group training in electronics at company 
expense, among them United Air Lines, Canadian 
Broadcasting Corporation, Trans Canada Airlines, 
Sears, Roebuck and Co., Bendix Products Division, All - 
American Cables and Radio, Inc., and RCA Victor 
Division. 

CREI courses are prepared by recognized experts, in 
a practical, easily understood manner. You get the 
benefit of time -tested materials, under the personal 
supervision of a CREI Staff Instructor, who knows and 
teaches you what industry wants. This is accomplished 
on your own time, during hours selected by you, and 
controlled by your own will power. This complete train- 
ing is the reason that graduates find their CREI diplo- 
mas keys -to- success in Radio, TV and Electronics. CREI 
alumni hold top positions in America's leading firms. 
At your service is the CREI Placement Bureau, which 
finds positions for advanced students and graduates. 
Although CREI does not guarantee jobs, requests for 
personnel far exceed current supply. 

Now is the time of decision for you. Luck will not 
propel you forward unless it finds you trained. Con- 
tacts won't budge you an inch unless you have the skill 
to back them up. The answer is : Technical Train- 
ing . . . and willingness to learn. Together they will 
bring you increased earnings in this new Age of Elec- 
tronics. Fill out the coupon and mail it now. We'll 
promptly send you your free copy of "Your Future in 
the New World of Electronics." The rest -your future 
-is up to you. 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 112D, 16th & Park Rd., N.W., Washington 10, D. C. 

Send booklet "Your Future in the New World of Electronics" and course outline. 
CHECK [ TV, FM E. Advanced AM Servicing 0 Aeronautical Radio 1 FIELD OF Practical Television Engineering Engineering 
GREATEST 0 Broadcast Radio Engineering (AM, FM, TV) I 
INTEREST 0 Practical Radio Engineering 

1 

Name 

Street 

City Zone State 
If residence school in Wash., D. C., referred, check here 
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FREE LICENSE FOR HAMS! 
Absolutely! No strings attached! Every ham in 
the U. S. has a FREE LICENSE to write us im- 
mediately and tell us what new or used radio 
or electronics gear you want to sell. We pay 
sizzling high prices. Tell us what you have - 
TODAY -and see the color of our dough -FAST! 

NEW TRANSFORMERS 110 V. 60 CYCLES 
Look at these sensational buys! 

13 V. @ amp. $1.89 
STANCOR P4079, 700 V. Center tap, 90 ma. 

6.3 V. @ 3.5 amps & 5 V..@ 3 amps.... 3.25 
THORDARSON TV Filter Choke. T -1704, 1500 h. 

3 ma. 12K insulation 1.79 
THORDARSON T- 131108, 700 V. Center tap, 90 

ma.; 2.5 V. Center tap @ 6 amp.; 6.3 V. 
Center tap @ 3.5 amp. 3.25 

THORDARSON 
mike or line-to-grid. -grid Priau 630/ 8//30 

Dynamic 
10/5.5/2.2 ohms. Sec.: 60,000, 15,000 ohms 2.95 

CONDENSER SPECIALS 
VDC... ..Ea, 10e. .1 

16 mfd. @ 400 
400 

ti VDC. Paper electrolyc. 
0 for 69c 

Ea. 30e.. 5 for $1.00 
.05 mfd. @ 5000 VDC. Paper. 

Ea. 390.. 3 for 1.00 

4 V. BATTERY PACK 
For TBY Walkie- Talkie. New, in original 

boxes 
PE -103 DYNAMOTOR 

With filter base and cords. 6 or 12 V. input; 500 V. 
output. Excel. cond. Limited quantity ....$24.95 

$4.95 

VHF ARC -5 R -28 RECEIVER 
10 -tube, superhet with 4- channel :dal controlled 
freq. range of 100.156 mcs. Makes a dream 
fixed or mobile unit. Brand new. $32.50. 

VHF ARC -5 T -23 TRANSMITTER 
Companion to above receiver. Uses plate modula- 
tion. 1625 one., 1625 and 832 -A tripiers. 832 -A 
final. This VHF set can be converted to 6 or 10 
meters easy as pie. Excel. cond. $42.50. 

SPECIAL 
Both of above units are terrific for 2 meters, ham, 
novice, CAP or CD. Special price for the combo,: 
ONLY $71.95. 
INCLUDES FREE GIFT OF CONVERSION BOOK 
COVERING WORLD OF INFORMATION. 

5 W. MARINE RADIO TELEPHONE 
Jefferson- Travis Emerson Radio Corp. Freq. 2 -3 mes. 
2- channel, x -tai control. Complete with mike, speak- 
er, 110 V, charging unit, all tubes and instructions. 
6 V. input or will run 8 -10 hrs. o 

n `n 
battery pack. 

BRAND NEW, BOXED (Less xtals& batteries) ONLY 
$79.50. 

CIRCUIT BREAKER: 15 amp 110 VAC. New. $1.59 
20 amp 110 VAC. New. $1.79 

BC -728 -A PORTABLE RECEIVER 
This item is harder to find than square eggs. But YOU 
asked fer 'em so here they are. 4 adjustable push- 
button controlled frequencies in the 2.6 m 

c 
. band. 

m Wonderful for marine, police and ha use. Uses a 
2 V. wet cell for power. Can be held in one hand. 
Complete with tubes, speaker AND NEW BATTERY. 
Good cond. For our hams ONLY $28.95. 

ARC -5 OR 274 -N TRANSMITTERS 
2.1 -3 mes. New $19.95 
3 -4 mes. Used, excel. cond. 14.95 
4 -5.3 mes. Used, good cond. 6.95 
5.3.7 mes. 5.50 
7 -9.1 - 12.50 

ARC -5 OR 274 -N RECEIVERS 
.55 -1.5 mes. Brand new $49.50 
1.5 -3 mes. Brand new 24.50 
6 -9.1 mes. Brand new 11.95 
28 V. RECEIVER DYNAMOTOR 1.00 
14 V. RECEIVER DYNAMOTOR 9.95 
RACK FOR DUAL TRANSMITTER 2.95 
TRIPLE RECEIVER RACK 5.00 
BC -442 -A ANTENNA RELAY with 50 

mmfd. condenser. Excel. cond 3.95 

METERS! OUR BARGAIN SPECIALS! 
0 -100 VDC movement with 20.0 -20 scale. 

2 in. sq. Simpson. Used. $2.25 
0 -20 kilovolt DC 3 in. rd. Westinghouse. 

F5 equals 1 ma. Use external multiplier 
Only 4.95 

0.25 MADC 2 in. rd. Weston 2.99 
0 -2 amp. R.F. 3 in. square Westinghouse 3.95 
0 -9 amp. RF 2 in. rd. Westinghouse 2.99 

All orders F.O.B. Los Angeles. 25% deposit required. 
All items subject to prior sale. 

COLUMBIA ELECTRONIC SALES 
522 South San Pedro Street 

LOS ANGELES IS, CALIFORNIA 
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shown in Fig. 7B. In this case a positive 
pulse was applied from the last "Sync 
Amp." plate which, connected to the 
cathode, caused the tube to cut off dur- 
ing horizontal retrace. This circuit 
looked like it would be the answer for 
awhile, however other problems pre- 
sented themselves. Tapping off from 
the plate of the "Sync Amp." would 
cause loading of the plate circuit and 
thus insufficient sync on some signals. 
On very weak stations bursts of noise 
amplified in the "Sync Amp." would 
cause black streaks and dots to appear 
on the screen. 

The next circuit tried is shown in 
Fig. 7C. Again a positive pulse is applied 
to the picture tube cathode. However 
the pulse is obtained from the "Hori- 
zontal Output" plate by means of a 
gimmick coupler. This circuit also 
worked well up to a point, for any 
ringing in the horizontal system would 
be applied to the CRT cathode which 
would modulate the tube as shown in 
Fig. 5. Finally the circuit shown in 
Fig. 6 was used successfully. The 1N34 
crystal allowed only the positive pulse 
to pass and thus the negative ringing 
excursions were eliminated. 

Vertical Suppression 
Many manufacturers use some kind 

of vertical retrace suppression circuit. 
All of them, in one way or another, 
prevent the picture tube from conduct- 
ing during vertical retrace time. Such 
circuits have perhaps limited use to the 
average television consumer, however 
they are just another television re- 
finement. Most present day television 
receivers have no d.c. restorer. Thus in 
scenes where very little studio lighting 
is used the white vertical retrace lines 
show through. Also in very weak signal 
areas the receiver contrast is usually 
insufficient to eliminate the white lines. 

The circuit shown in Fig. 4 was used 
successfully to give vertical retrace 
suppression. To prevent any chance of 
loading, a series .003 ifd. condenser and 
180,000 ohm resistor is used to tap off 
the positive vertical signal from the 
vertical output plate. This signal is 
applied to the picture tube cathode 
across a 47,000 ohm load resistor. HE- 

ACCELERATING 
ANODE 

TO 
BRIGHTNESS 

CONTROL 

VERT. OUTPUT 

Fig. 4. 

Fig. S. PRODUCES 
DARK BARS 
ON SCREEN 

47K 
(ADDED) 

'rare_ 

TO 
BRIGHTNESS 

CONTROL 

1h34 HORIZ. 
OUTPUT 
TRANS. 

HORIZ. OUTPUT 

Fig. 6. 

a-- CATHODE C.R.T. 

(ADDED 
47K LOAD 

RES) 

B+ 
500 
paid. 

(ADDED) 

WIDTH 

TO HORIZ. 
OUTPUT 
PRIMARY 

DAMPER 

:+ 
LIN. 

(A) 

APR 30V 
47K + PEAK-T 

(ADDED) - - PEAK 
HORIZ. 
SYNC 

PULSES 

TO 
BRIGHTNESS 

CONTROL 

068 
(A.0DDED) 

SYNC 
AMP. 

(B) 

Fig. 7. 

47 K 

(ADDED) 

r+ 
HORIZ. 

OUTPUT 
TRANS. 

To 
BRIGHTNESS 

CONTROL 

(C) 

GIMMICK 
COUPLER 
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THE NEW "630" 30 -TUBE 
CHASSIS WITH THE AMAZ- 
ING CASCODE TUNER 

BRINGS IN RECEPTION 
. . UP TO 200 MILES 

4 Microvolt Sensitivity 
This amazing new Super DX handles all tubes from 
10" to 24" . will bring in better reception up to 
201) miles without the use of boosters and will tyorls 
tvhere other sets have failed. The NEW STANDARD 
COIL CASCODE tuner gives you greater sensitivity 
with less snow. This timer utilizes the newly devel- 
oped PIIK7 tube With the gold plated grid ... is fully 
shielded against radiation and has a newly designed 
cont'er ter circuit. llas new improved Mark flyback 
with built in Keyed AGC for better picture control: 
15 ICV output: 3 stage sync separator: 5 hour mini- 

mum heat run at fac- 
tory. Moulded plastic 
condensers; synero lock; 
improved new Ferrite 
core width coil for greater range 
of width. Armstrong FM sound 
system; improved linearity con- trol. - trol. Factory wired, aligned & tested 
before shipment. Phono connection and switch on chassis. Complete with RCA 

12" Speaker. DIRECTLY ADAPTABLE FOR COLOR AND UHF 
STATIONS. 

Complete with 
Fed. Tax. Less 
Picture Tube. 

CHASSIS MTG. 
BRACKETS ..$6.50 

PRICE SMASHING VALUES 

IN CABINETS FOR THE 

"630" CHASSIS 
Beautiful, richly finished, hand rubbed 
mahogany cabinets to suit every taste. 
They are designed to house the "630" 
chassis, 12" speaker and up to 20" TV 
tube. The combination cabinets will hold 
up to a 20" TV tube, radio and Webster 
record changer, with ample record space. 
All cabinets are equipped with mask and 
mounting brackets. The perfect chassis de- 
serves a perfect cabinet. It will be a focal 
point of beauty in your home. Other mod- 
els in stock. When ordering chassis and 
cabinet, no chassis mounting brackets 
needed. Send for FREE circular. 

SENSATIONAL INTRODUCTORY 
OF- 

FER OF AIREX SUPER DX TV SETS. 

... The finest complete set value in 

its price class ... 
These outstanding sets were specially designed to meet 

our rigid specifications to assure you many pleasant 

RMA guarantee. All you have 
hours of trouble free TV at an unequalled price. The 

mfr. is licensed baa 

to do is 
s 

plug and play. 

"ECONOMY" 
38x22x22 -16" & t7" 
41x25023 -16" to 20" 
45x28x25 -24" tube 

Blonde $10 additional. 

24' CONSOLE 

1 YEAR it 
E 

BES 

29995 
ON TUS 
ANO PARTS 17 "......... $174.95 

20 "......... $199.95 

CHECK THESE FEATURES 

22 
tuner Large HIre- 

Has standard coil 
les ode tubes 

that brings in -FI 

speaker 
up genuine ma- 

hogany 
Moulded plastic 

d for condensers speaker Hand rubbed, satin finished 9 

'? hog lay cabinet A 
picture tube, guaranteed 

S f orr 6 
Black, glareless p 

154.95 months Adaptable for 
5 

color 
at factory 

"......... $ nixed FM audio system 

20 "......... $179.95 
Factory wired, aligned 

and tested. 

$49.95 59.95 74.95 

"STRATFORD" 
40x281/ x231/; Genuine crotch Mahogany 
apoca . $89.95 

TV 
EXT 

TUBE 
RA 

Standard Brands Factory 

No 
ist quality 

Rlar ,'$22.50 
Rular 23.95 
golar ' 29.95 
Rollar 32.95 

I & eral . , 74.95 sleeve for 24" 7.50 

RESISTORS 
too assts 

$2.29 

ESPEY 300 OHM FM -AM TV WIRE 
RADIO =000 ft. 1795 ,n gKITS 

ail parts j2 TUBES spool all small tubes 
Push pull $7495 

0o 
Tube Ray 

Output ft. 

$129.75 
sPaol 

L Nor SPECIAL VALUES TVANDA RD. COIL Tir. \'4.12 11ASSS -Coll . RILGENCY BOOSTER $'95;20" -$7,95;24"$22.95 BELL ACIPLIFIEIE, cODEL D11410........., 14.95 B We carry a IFI complete xtended control....... 19.1 I 
We have 

e Rite of 630 component 5ar95 
FROM 400/0 TOe60% A OFF LIST 

parts. 

All merchandise is brand new, f. 
of certified check Or 7110110V n, it 
C.O.D.. F.O.R. N.Y. I, ¡ o. 
than OPS Reg,. 

r "ELITE" 
Combination -39040x231/ Red antique gen- 
uine leather. Gold leaf hand 

tooling 5149.95 
In limed oak, gold colored 

leather 159.95 

171 WASHINGTON ST., N. Y. C. 7, N. Y. 
PHONE WOrth 2 -4029 SEND POSTCARD TO BE PUT 

ON FREE MAILING LIST 

February, 1952 85 
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BIG VALUES AT OLSON'S 
Olson's 

Stock No. Description Price 

T -80 TmV 
a gFnoectuc 

s 
a 
C 

y dR pd s 
5 5C 

A 
K 

0e1Dp 
eF.o. 

r 
$179 

T-90 V 
" -F0c° 

es 
anC 9 " 

E-MPKiTypopeUse n 298 // T.91 Ion Trap with 2 powerful Alnico 5 msg. .98 nets. Bronze clamp keeps it firm YV 
X263 ion Trap single magnet type. Most pop- -49 ular in use. Order plenty 

GE Type Universal Flyback Trans. similar 
T -94 RTO -085, 77J1 for all 65 °-70° Kine- $349 scopes. Fenite core, supplies í4â000 f3 volts. Single ea. $3.99. Lots of 3, each. 

70° TV Yoke. Similar to RCA 209D1. $299 T -93 For se en Kinescopes up to 19" single 
Ce, $3.49. Lots of 3, each 

T -82 55° TV Flyback Trans. Similar to RCA $99 L 2í1T1. For ail 10" and 12" Kinescopes. 4 
Single, ea. $2.99. Lots of 3, each 

T -84 For 17, 12e'end 16" KincosopesO"Sin- $199 
gle, ea. $2.79. Lots of 3, each l 

C -256 500 MMFD 10KV Ceramic TV Condenser 
-49 L With threaded terminals. Single, ea. 79c /y/ 

Lots of 10, each 

C -399 500 MMFD 2oKV Ceramic TV Condenser 0e MI threaded terminals, single, ea. 99e. ]V[ 

Lots of 10, each 
b / 
11.14 - 

TV Carbofilm Resistor. 2 meg. For -59 practically all TV sets // 
W -15 TV Anode Connector. Phosphor Bronze -49 plug, rubber shield and polyethylene card 

X-197 JFD Lightning Arrestor. UL approved. $132 
For ail 300 ohm TV lines 

X -207 TV Anmnna 
y 
C hmk 

m /A. 
t 

o 
hes 

$179 diameter 

X.1 65 Recording Wire. Stainless Steel. Excellent $198 frequency response, 1/g hr. spool 

X- 1 66 Recording Wire. Stainless Steel. Excellent $298 frequency response, 1 hr, spool .f 

Y -4I - 
Recording Discs. 6" size Aluminum base. $120 
smooth Coating. Pkg. of 5 discs 

Y -42 Recording Discs. S. size Aluminum base $150 
smooth coating. Pkg. of 5 discs 

A 
Y -43 Recording Discs. 10" size Aluminum base. $240 

smooth coating. Pkg. of 5 discs 

W -53 AC Lamp Certli Zips apart. 2 wnduetor $499 
copper tough insulation. 250' pool 

$4 99 

K- 14 Speaker Bafe. Far 5" and 6" speakers $345 Sloping front. Fine walnut finish i/ 
K.15 Speaker Baffle. For 8" speakers. Slop- $395 ing front. Fine walnut finish 

K-16 Speaker Baffle. For 10" speakers . Slop- $445 ing front. Fine walnut finish áe 
K. I / Speaker Baffle. For 12" speakers. Slop- $545 7 

ing front. Fine walnut finish 
/1 XC -46 Astatic LQD Cartridge. Turnover type $399 with 2 needles for LP and 78 RPM Discs 
L. AS -44 Volume Control Kit. Conains 10 popular $299 Y: and fluai controls. Many with switch 

AS-45 Condenser Kit. Contains between 40 and $395 50 electrolytic and By -pass condenser 

X- 1 91 
Service Call Tags. In 3 sections, Claim $119 check, Identity and Billing form, with wires. Per 100 

BY-PASS KIT IN 

LIMITED 
.. Positively 

will be available 
out of 4 
THIS IS 
contain the 

1 "Super Sealed" 
sers. Cabinet 
Choice of 

42 CONDENSER KIT 
AS -36 ONLY 

$695 
You get the 4 drawer steel 
cabinet and the following 
42 Olson Mirad "Super 
Sealed" By -Pass condens- 
ers. 
Regular list 518.38 
Qty. Cap. Volts 

2 .001 soc 
2 .002 600 
2 .005 600 
5 .01 600 
5 .02 600 

10 .05 600 
10 .1 600 

2 .005 1600 
2 .008 1600 
2 .01 3600 

STEEL CABINET 

QUANTITY ONLY 
no more of these kits 

when we run 
drawer steel cabinets. 
REAL VALUE - Kits 

famous Olson Akrad 
By -Pass conden- 

size 4 14x6 % x6 ". 
2 kits. 

100 CONDENSER KIT 
AS -37 ONLY 

$1195 
You get the 4- drawer steel cabinet and the following 100 Olson Mirad "Super Sealed" By -pass condens- ers. 
Regular list $41.48 
Qty. Cap. Volts 

5 .001 600 
5 .002 600 
5 .005 606 

10 .01 600 
10 .02 GOO 
25 .05 600 
25 .1 600 

5 .005 1600 
5 .008 1600 
5 .01 1600 

86 

FOR SALE BY OLSON -SOLID CARLOAD OF WIRE I Once a year Olson goes through his wire stock and closes out at cut prices millions of feet of brand new clean wire. Close -out time is here-and at a particularly good time for you. Right now while copper wire is tight you can buy yourself a good assortment of various types as listed below at CUT PRICES. All wire is number 20 or 22 unless otherwise shown. In addition you get at no cost an all steel forged pair of electrician pliers with serrated jaw and wire cutting edges. If you order 10 rolls of wire. 

PACKED 

ON 

50 FT. COILS 

Stock No. 
Number 

of 
Conductors 

Type of Insulation Suggested Uses 
Close -out 

Price 
50 Ft. Coil 

W -80 1 Plastic Hook -up, easy stripping $ .49 
W81 1 Lacquered Braid Hook -up or ground wire .49 
W -82 1 Waxed Cotton Pushback hook -up .59 
W-83 1 Heavy Rubber General use, extremely good .69 
W-84 1 

Rubber and 
Lacquer Braid Heavy duty, for rough use .79 

W -85 1 Lacquer 
and 

acquer Braid 
No. 16 wire for auto ignition and 

filaments .99 
W-86 2 Plastic Twisted for extension speakers, 

intercoms .89 
W87 3 Plastic Twisted for intercoms :& 

Telephones 1.29 
W -91 4 Plastic & Cotton For intercoms & speakers 1.59 
W -92 5 Plastic '& Cotton For intercoms & Spec. Purpose 1.89 
W -93 6 Plastic & Cotton For intercoms & Spec. Purpose 2.19 
W96 7 Plastic & Cotton For intercoms & Spec. Purpose 2.49 
W-97 8 Plastic & Cotton For intercoms & Spec. Purpose 2,89 
W-95 9 Plastic & Cotton For intercoms & Spec. Purpose 3,19 
W -94 10 Plastic & Cotton For intercoms & Spec. Purpose 3.49 
Here's a bargain: Stock up on the multiple conductor cables shown above. The individual conductors or wire come apart easily. Thus, for instance, a 50 ft. coil of 10 conductor wire will give you actually 500 ft. of high grade wire! 

SHIELDED WIRE 
W-98 1 Plastic For phono and amplifiers. 

Bare Shield $ 1.39 
W-88 1 Plastic Has insulating cover over shield 1.49 
W-89 2 Plastic For intercoms -Bare Shield 1.69 
Vi-90 2 Plastic For intercoms, cotton cover 

over shield 1.89 

FREE NOEEXT RA 
PLIERS 

FROM OLSO S. 
/ 

J / 
f 

PLIERS GIVEN FREE WITH EVERY 
ORDER FOR 10 ROLLS OF WIRE, 
SAME OR ASSORTED. GET TWO 
PAIRS OF PLIERS WITH 20 

ETC. 

Pliers are all steel, forged and 
have serrated gripping jaw as well 
as sharp wire cutting edges. Han- 
dies are fully Y insulated. 

COMPLETE TV CONICAL 
; ;; ANTENNA KIT 

-Nothing More to Buy 

STACKED CONICALS \ FULL 

STOCK NO. AU -67 
L a t e s t 

® ° Genniné Aircraft á m Aluminum Tubing. 

20 

ELEMENT 

Everything a you need 
erect a high-gain N. 

20 element two -bay 
conical antenna with high freWHAT ncy 

YOU 
E2 5 -ft. steel mast sections; 1 UL approved twinline lightning arrester; 1 steel chimney mounting assembly with necessary strapping; 75 -ft.. 300 ohm twinline; 6 insulated screw -eye standoffs; 

and 2 insulated mast standoff insulators. 
The antenna has a conical pattern pr vidingwhigh gain on ALL hannels, 

All the necessary installation parts are packed with the antenna. Here's the economical way to buy. Have everything at hand for that installation. Order these kits NOW. This is real Olson Value. Shpg. wt. 25 lbs. 

IN LOTS OF 3, 

EACH 58" 
With matching Q bars and 
High Frequency Stubs 
Genuine Aircraft Alumin- 
um elements. High gain stacked conical. Will 

gain 
in those stations in Fringe Areas." Works on all channels. Easily as- sembled. 

THIS IS A TERRIFIC 
VALUE! 

Each Antenna consists 
pair of matching @ bars. 

An- Less mast. Packed -3 tennas Co a carton. This 
gives you six bays and 3 pairs f 
Sold Only 

bars, 
Antennas 
AU -66. $2598 Carton / 
of 3 
Weight 25 lbs. 

TWIN LINE 
300 Ohm Poly 
- 

Twinline 

High quality, low loss. 
For all TV and FM in- 
stallations. Shpg. wt. 2 
lbs. 
Stock No. W -73 A loo ft. coil...: 2 V V 

OPEN 
* Use in 

Ideal for fringe 
tions. Not affected 
cure 
POlystweld wire 
Polystyrene insulators 
6" apart. 1Tensile 
Stock No. W78. 100ft. 
coil. Shpg. 
wt $5 

lbs. 
95 

WIRE TV LINE 
Place of 300 Ohm Line 

area installa- 
by moil- 

Made of 218 
with genuine p° spaced 

O Strength 
Stock No, 
W -79. 250ít. 
coil. Shpg. 
wt. 9 lbs. 

514.50 ' 

BUILD YOUR OWN RECORD PLAYER 
* Kits available now from Olson. 
* Choose from 2 Models. 

Each Kit contains a rim drive motor with velvet finish turntable, crystal 
speaker, 

all 
matching output 

needle, 4" 
transformer, 

2 tube AC-DC amplifier complete with 
tubes (35W4 and 50B5). 

Single Speed 
Model 78 RPM 

Complete S t o c k 
Kit as de- No scribed AS -52 above. 

S wt lb. $8.95 

3 Speed Model 
33 '/3 -45 -78 RPM 

k Complete S t o c 
Kit as de- Ne. scribed A5-53 abov 
Shpgeb, 

. 
- $11,95 wt. 8 l 

o<OiN, 
OLSON RADIO WAREHOUSE 275 E. Market St, Akron 8, Ohio 

Build a Receiver 
Set of Basic 
Components 

Kit 
parts 

.5... of 
$AS 

-38 
18 9 

You get this kit of 5 basic l par 
portable: 

an AC -DC 

Parts Reg. List Price 
Loop - 50.95 
I.F. .npnsformer (456 KC) 

1.60 
Output 1.60 

Oscillator Coil .75 
List Price of Set 6.00 
Use any 365 mfd variable for tun- 
ing. Covers 535 -1625 KC. 
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,' 
1 ,r 

5" Diameter 
No. X-250 
Single, 

OPS OF 

E -Famous Mfr's Close -Out! , 
your life, Save up to t64% on highCING 

TAPE. A large a,ufacturer had 
ntory and he unleaded the whole deal. 

s you this high grade r cording tape 
I at prices hick tlefy c mpetition. Standard 1/4' 

wide, 1200 ft. long. Frequency response 50 to 
ß,00O cy. Plastic Reel included ith each. 

1 

l) 

NRICES 

LEN9 

11 

-600, 

EA 

Finest 
Size 

PAPER BASE- 
1200 

Stock No. 
Single, 

each 
$1.69 f 

each 

SLASHED ON 
Clear Plastic 

A/4 
iv 4/4 

ft. 
X -248 

149 

EMPTY PLASTIC 
-Will 
7" Diameter 

SOTS OFaT 

PLAS 000 

Stock No, X -249 
Single, 

L 10 of $199 
each 

, 
REELS 

Not Warp 
-1200, Size 4 
N9ekA. 39' a/ T 

III 

II!l 
(I11rH 

_ 

- 

- ;,' -- 
shIelded 

SW.. 

MIKE 
Ku Eh output crystal 

mike for 
PA sY s- PA 
tems d 

e cord- 
s 

- Eque:p 

-ï with d 

handle -. 
and 7' 
b s e 

a b 1 e . 

wt. Ç lbs. 

FAIRCHILD GRINDER -. --- Every service se 
--'' needs one 

I 
T 

tools handy 
l 8 mire 

de by 
fa- 

^°..: t ^ mous c- 
surer of 

electric s i rot n electric 
grinders. Bers. Regu- 

tar national. advertised ^- -- - price is 
of 

519.75. The set 
"o consists of 1 -115 volt high 

speed, it cooled grinder, 6 assorted grinding 
wheels, 1 circular saw blade, I hardened steel reara- 

1 buffing brush, 1 abrasion stone and a natural 
finish wood size 10 "x5 "x3" to house the g ind- 
er. vied Shipped i original factory sealed cartons., 

ach. 
M,66, 
a with, 
built 
ha 

- .... $5.95 
30 WATT AMPLIFIER 

"'- ráß Factory Built 
Latest Design 

95 
' Olson's Price $34 

' L 
... 

less tubes. 
niii re 

RA -23 
A is :I a i.l amplifier which looks good and 
performs ,11 80DB. Has Not 

tone controls, one for bass 
nd me then for treble tone. Output impedances 4s, 

8' 15 and 00 ohms. Input for two 'kes and o 
crystal pickup. Shpg. t. 20 lbs. Tubes required, 
3 -6SQ7 1 -6 SC7. 2- 61.69. 1 -5V40. 

s a m e b t 
on-off switch o 
into 

Idle.... $6.95 . 
r"- zt!. , 

3 SPEED 
PICK -UP ARM 

M -64 $4.95 
Cartridge Sips by 

ans of a lever. 
Mini cartridge, 

:; 

plays 33t'í 
d 45 and other 

S 

RPM. Double 

-- 

4- DRAWER STEEL 
CABINET GIVEN 

r 
WITH OLSON'S a 

r:ç 
,I o 

1 

AS 46 
KIT 49 
CF 
20 $ 

10 WATT 
RESISTOR KIT 

1,Ví a to move 
sir000 Hue 10 wait 
wire wound resist- 
I during this sale. 

RCGULA L I s T 
PRICE OF THIS KIT 

$15.00. Each kit 
c tans 20 popular 

i ulatetl resistors. 
I h tinned copper 

le as. Shpg. wt... 
lbs. 

a £: 

R? ffr i 
,:f C 

steel cabinet 111/2 "X10 ", Shpg. wt. 11 
42 "AKRAD" By -Pass Condensers 

Qty. cap. Volts Listea. Total 
.001 600 $.25 $.50 

2 .002 600 .25 .50 . 

2 .005 600 .25 .50 
5 .01 600 .30 1.50 

5 .02 600 .30 1.50 
10 .OS 600 .40 4.00 
10 .1 600 .45 4.50 

2 .005 1600 .55 1.10 
2 .008 1600 .55 1.10 
2 .01 1600 .60 1.20 

GIGANTIC, NEW 
AKRAD KIT AKRAD 

} 95 P ice J16 
ÁS-20 I 
You get $51.60 list 

r t h f' drawer 
denet plus the 4 drawer 

FREE, size 10 "x 
lbs. 

Also 21 "AKRAD" 
Electrolytic Condensers 

List 

Qty. Cap. Volts ea. Total 
2 10 25 $1.00 $2.00 
2 25 25 1.00 2.00 

5 20 150 1.20 6.00 
5 40 150 1.35 6.75 
4 20 -20 150 1.65 6.60 
5 8 450 1.25 6.25 
4 16 450 1.40 5.60 

69 Value $51.60 

BIGGEST BARGAIN 
special while they COMBINATION OFFER -You last fo the com- 

I `* ' .- -. -- - - b; 
r 
nat;on get an Alliance Rim Drive 78 

l' RPM Phono Motor with turn- 
- ,- 

1® 
ml- _ table PLUS a Pickup Arm with $399 

RA -91 high Output Cartridge. 

PHONO 
AMPLIFIER 

f RA -I9. 

7 398 
LESS 
TUBES 

A real high efficiency 3 -tube ampli- 
tier of modern design. Connect to 
any crystal phono arm and speaker. 
Has volume and tone controls 7 "x 
:1i /4 "x2 ". Shpg. wt. 2 lbs. 

SET OF TUBES FOR 
AMPLIFIER 

12507 50L6 35Z5 $Z 4 
Na. AS 22 

RIM DRIVE PHONO MOTORS 

,. a - -- Stock No. 

TOP I 
QUALITY , $199 
Single, each $2.19 
lots of 3, ea 
plays all 10" and 12" '78 RPM 
records. Quiet, velvet smooth the- 
tion drive motor with turntable. 
For 115 volts 60 cy AC. 

3 SPEED M -63 
Self tatting, Complete 
with turntable- Operates $599 
on ilu volt 60 cy. 
ShPÁ. ,v[. 5 lb, . 

SEND FOR OLSON'S BRAND NEW BARGAIN CATALOG. GET NATION- 
ALLY FAMOUS RADIO PARTS AND SUPPLIES AT BIG DISCOUNTS 

CLEVELAND, OHIO 
2020 Euclid Ave. 

If you live in or near Cleveland 
visit our store, get these and many 
more bargains. 

CHICAGO, ILLINOIS 
623 W. Randolph Street 

If you live in or near Chicago 
visit our store, get these and many 
more bargains. 

MAIL ORDERS SHOULD BE SENT TO AKRON, OHIO 

49fflirgir: OLSON 
February, 1952 

ITS OLSON FOR 

SPEAKERS 
Don't hesitate - 
here's that oppor- 
tunity to buy 

at 
qual- 

ity speakers t less 
than jobbers cost. 
Again Olson w 
Johnny -on- the -Spots 
We had the ash 
and made the deal. 
Now you can get 
your share of the 

Stock Shpg- Olson's s a - 
No. Size Wt. Price i n g 

5 -4 4" 2 lb $1.69 All are 
S -5 5" 2 lb 1.79 PM 
S -7 6" 3 lb 2.29 w ith 
S -96 7" 3 lb 3.39 3.2 
S -123 8" 3 lb 2.99 o h m 
5 -97 10" 51b 3.95 voice 
5 -167 12" '7 lb 4.95 coils. 

3 SPEED 
AUTOMATIC 

CHANGER 

$429s 
RA -70 

WHILE THEY 
LAST 

COMPLETE with VM Model 950 
Changer, Amplifier, Speaker and 
Case. A real Olson lue if we 
ever saw and Here is the latest 
VM Model 950 Automatic Changer 
built into a beautiful carrying case 
with speaker and One Amplifier. 
Plays twelve 7" records (33l/3 or 
45 RPM); twelve 10" or ten 12" 

m tic inr peration.) N thing more 
to buy when you order this fine 
player from OLSON. The cartridge 

equipped quipped with a long life needle. 
Motor shuts off after last record. 
Equipped with volume control and 
tone control. Speaker is Alnico 
V PM. Carrying case is beautifully 
covered. Size 15" x 17" x 8 ". 
For 115 volts 60 cy. AC. Regular 
list price $77.95. 

CLOSING -OUT 
Special close -out 

price while they last *12" 
wide 

Range 
Co -Axial 
Speaker 

Make Way for 
New Model 

Our regular $32.50 
retail hi -fi speaker. 
20 watts. We 
losing out this 

speaker. Thousands 
sold at $13.95. We ;' * 40 to 
want to make mom 17,500 for then model CPS which all be - Response g soon. Order 
one 

o e 
Stock th e fin PM \, 0 60 

speakers during this sale and save money. This 
is the same type of speaker v-ou will find in 
$300.00 combination radios. Each speaker con- sists of a 12" woofer section driven by a heavy 
2 lb. magnet and this part delivers the bass notes. The 3" tweeter speaker is built into the center of the speaker and is driven by a 2.15 
oz. Alnico 5 magnet. This part delivers the treble notes. The high pass filter is built into the speaker and the entire combination gives you tones you never dreamed possible. Only two es to connect to any radio or amplifier d th speaker is ready to play. Voice coil impedance is 8 ohms. Shpg. wt. 10 lbs. 

COIL KIT 

T9s 

Stock No. AS -51 
Kit of 10 
assorted 

Each kit contains popular 
and hard to get coils all 
kinds for TV and adio. 
Width coils, linearity, RP, 
Ant.. etc. A single coil is 
worth the st f the 
whole Kit. Order several. 1. 

FAMOUS BRAND 3 -SPEED AUTOMATIC 
4999 RECORD CHANGER 

RA 69 
Sorry, we promised not to mention the manufacturer's name. 

Automatically Plays 7 ", 10" and 12" Records. 
Plays All Type Discs -All Speeds 331/2, 45 and 78 RPM. 

Completely 
a 

tomatic and what's more it's one of the most famous brands in changers. Pre- 
cision built by experienced craftsmen. Every changer brand new in original factory packing. 100 %q guaranteed to please or your money oney back. Here is o of Olson's most sensational 
bargains. Believe us-you 't go wrong. Order one or more but we can't promise to repeat this offer. We have a limited quantity and when they are gone no more. 
The changer hands 12"ect lever 

records. opEquippedrolithr 
selecting 

Astat c Ceram 
45 or a cartri 

RPM 
dge a and.ads. sapphire 

long life needle. Records drop gently 
andvsm plate 

like velvet. Operates on 115 volts, 
60 cycles AC. Base 12x121 1/a" above p /a" below. Shpg. wt. 15 lbs. 

THIS COSTS YOU NOTHING -NOT A RED CENT 
Just to get the ball rolling and to get your order coming our y- 
Olson is going to send you one of his valuable TUBE SOCKET 
KITS. The kit contains 20 popular assorted 6 -7 -8 -9 pin sockets 
which can be used in AM -FM and TV work. To get this kit all 

is you 
theoorder,blank pbelow.order 

efowi 
will 

more from 
once 

and include the 20- 1 your order at 
20-piece socket kit FREE. 

IT'S EASY TO ORDER FROM OLSON'S 
lion to order: Order directly from this ad. For convenience use this order blank. 
Fill in columns below with quantity desired, stock number, description and price. 
You may send remittance with order (include enough for postage or parcel post 
shipment), or if you prefer SEND NO MONEY. Olson will ship C.O.D. and you may 
pay mail or expressman for merchandise and hostage. 

MONEY BACK GUARANTEE: Everything you order from 
Olson is guaranteed as advertised. If you are not more 
than satisfied, you may return merchandise for cash refund. 

MMMMMMMMM MMMMMMMMM RR MM RAMMMMMM MMMMM 

Please 
Minimum 

Orde 13.00 

I 
QUANTITY NUMBER DESCRIPTION EACH TOTAL 

I 

I 

I 

I 

i 
NAME 

TOTAL 

I ADDRESS 

I CITY- 

ADD. 
POSTAGE 

ZONE 
TOTAL 
AMOUNT -STATE 

RN 252 

ADIO WAREHOUSE 275 E. Market St., Akron 8, Ohio 
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# * * * * * * * * * * * * * * * * * * * * * * * * ** 

IPEAK VALUES* 
* Power Transformer Bargain 
*115 Volt, 60 Cy. Primary. 800 Volts CT. @* 
*250 MA., 6.3V @ 4A, 6.3V @ 4A, 6.3V @ 2A;* 
*5V @ 2A, SV @ 2A. Fully Cased. 

1 an * 
*BRAND NEW, Wt. 14 Lbs.....Only 7 ea.* *---------- - - - - -* 
*CARTER MOBILE DYNAMOTOR* 
*3 Volt A. p 400 Volts at 

$2495* 
* 375 MA. Output. Model No. 

4037AS. 7" Long, 4" Wide, 3t /z" 
1. High, 10 lbs. (List Price. $70.00) 
Ae BRAND NEW Only 

SENSITIVE RELAY 
D'arsonvat moving coil 
type, mounted in meter 
case. Adj. 700 microamPs 
to 1 ma. Made b yT- 

5 
riipC- 

lett. 
ea. $5.! 

6 VOLT DC RELAY 
Small Size. Ideal for 
Mobile Use, SPDT 

$0.99 

Z- PANEL 
* METERS 
*NEW GOV'T SURPLUS * STANDARD BRANDS * *Special Scale 
AT- * 2" METERS *0 -5 MA- 2.45 

0 -30 MA 2.75 *0 -50 MA 2.75 *0 -100 MA. 2.45 
0 -200 MA 2.95 
0 -10 MA, AC 2.95 *O -2 AMP RF 2.95 *0 -50 AMP AC 3.25 *O -30 AMP DC 2.95 

3" METERS *0 -1 MAO 3.95 *O -1 MA 
4.50 
4.95 

0 -2 MA *0 -50 AMP AC 5.95 *0 -2.5 AMP RF 5.95 
0 -100 VDC (1 *0 -150 VDC (1 MA). 5.95 *0 -200 VDC (1 MA). 5.95 
0 -250 VDC (1 MA). 5.95 *0 -750 VDC (1 MAI. 5.95 *0 -150 VAC 6.95 *0 -300 VAC 6.95 

* FILTER CHOKES *10 Hy 175 MA 52.25 *10 Hy 250 MA 2.75 *10 Hy 350 MA 3.95 
6 HP 500 MA 4.95 *6 Hy 400 MA (Rusty) 2.95 

* PIGTAIL MICAS 
*MMF: 5, 20, 50, 60, 100, 

250: 300, 400, 500, 750, 
800, 1000, 2000, 3000, *4000, 5000, 6000, *10000 50.09 ea. 

*Silver Mica Capacitors 

*MMF: 
10, 50, 60, 340, 

750, 780, 1000.$0.12 ea. 

* Non -Induc +ive * Resistors 
*Ohms: 500, 12.500 100 

watts $0.75 

FILAMENT * TRANSFORMER *6.3 Volts at 10 Amps plus 
2.5 Volts CT at 12 Amps. *3500 Volt Insulation. Pri. 
mary 115 Volt 60 Cy. *Fully shielded. $2.99 ea. 

* 

MICROAMMETERS 

31' METERS 
0-20 UA $17.95 0-30 UA 15.95* 0-50 UA 
0.300 UA 6.95 

11.95* 
0-200 UA 6.954( 
0 -500 UA 5.95* 

4" METERS 
O 200 UA 

GE KV METER 
0 -15 KV DC, 31/2" 5Q* Bakelite ease, 500 UA4( movment. Includes 3044 Meg. 1% Ext. lti-y 
plier $12.75 ea.T 

2" GE Voltmeter 4( 
0.30 Volts DC Aircraft( 
type B -60 $1.95 ea.*( 

OIL CONDENSERS 
3.75 mfd 660 vac $2.454( 
1.75 mfd 400 vdc .394( 
1 mfd 600 vdc .59 
10 mfd 600 ode 1.95* 
8x8 mfd 600 vdc 1.794( 
15 mfd 1000 vdc 4.954( 
1 mfd 1500 vdc .89 
1.5 

mid 1500 vdc 2.754( 
1 mfd 2000 vdc 1.504( 
6 mfd 2000 vdc 3.954 
8 mfd 2000 vde 4.95 * 1 mfd 2500 vdc 2.25 
4 mfd 2500 vdc 4.95`1( 
1 mfd 3600 vde- 1.954( 
3 mfd 4000 vdc 7.95 
2 mfd 5000 vac 7.95* 
.1 mfd 7500 vdc 1.95* 
.02 20,000 vdc 9.954( 
2 mfd 6 KV DC 12.954 
.5 mfd 25 KV DC 39.50* 

OIL CAPACITOR 
1x1x1 MFD 1200 VDC* 
SPECIAL 49e ea.* 

WESTINGHOUSE 4( 
FREQUENCY METER 

Type DY, 58 to 62 cycles,* 
4" Meter with external4( 
Network. 4( 

$32.50 4( 

% W. W. Resistors* 
Ohms: 2K, 5K, 8500, 
50K, 100K ....$0.35 ea.* 

* BAKELITE CASED MICAS 
*MFD VDC Price MFD VDC Price MFD VDC Price* 
*.001 600 $.18 .024 1500 $0.65 .001 5 KV 51.604( 

002 600 .24 .033 1500 75 .002 5 KV 1.60 * *:21 600 26 005 2500 .55 .003 5 KV 1.90 

*.O1 1 KV .45 ,004 2500 .50 C .001 6 KV 2.50 *.002 1200 .351.0001 5 KV .70 .002 6 KV 2.90. 

* WIRE WOUND RESISTORS 

* 10 
5 watt ohms: 25-50-84-200-50 

watt ohms 25- 40- 1325- 2K ?4K0 
$0.09 

.15 ea.* 20 watt ohms: 150 -300 -750- 1K -1.5K, * 2.5K- 2.7K- 10K -20K .20 ea.* 
*100 watt 

ohms: 100-2500-5300-18K 
s: 100-3750-1500-2K, 10K, 

22 ea.* * h 
15K, 20K, 100K .59 ea. 

* POWER SUPPLY KIT *1 -UTC Power Transformer 700 VCT @ 60 a, 

*2 UTC 60 ma chokes. Transformer and chokes fully* *cased. Transf. and 2 Chokes, SPECIAL $3.95* 

* ADJUSTABLE SLIDER RESISTORS 

* 500 Watt: 500 Ohms $035* * 75 Watt: 100, 150, 200 Ohms .394( *100 Watt: 50, 3750 .694( 

* MISCELLANEOUS BARGAINS 
*Ceramieons 

600V Oil Tub f $0 Tubular 
mfd 

12 for .99* *05 IOK, 15K Pots 4 for .99 *Air Padder SO MMF. APC50 .39* *.01 MFD, Moulded Paper Cond. 20 for .994( 

f 7 

¡PEAK ELECTRONICS COI.; 
1 188 WASHINGTON ST., NEW YORK 1, N. Y. I 

1- 
Phone COrtlandt 7- 6443 -4 

88 

For additional information on any of the items described herein, readers are asked to write direct to the manufacturer. By mentioning RADIO & 
TELEVISION NEWS, the page, and the issue number, delay will be avoided. 

OUTPUT TRANSFORMERS 
Quam- Nichols Company, 522 East 

33rd Place, Chicago 16, Illinois has re- 
cently added a complete companion 
line of "Tru Match" output transform- 
ers designed to insure maximum tone 
quality of loudspeakers by exactly 
matching the voice coils of the original 
equipment. 

The new line consists of twenty -five 
output transformers and is intended to 
provide the distributor with a single 
source for both speaker and its com- 
ponent transformer. 

The transformers are being individu- 
ally packaged with complete informa- 
tion on the matching characteristics of 
all units in the line and suggestions on 
the selection of units for specific appli- 
cations enclosed in each box. 

CRYSTAL OSCILLATOR 
Crest Laboratories, Whitehall Bldg., 

Far Rockaway, Long Island, New York 
has just announced a new multi -fre- 
quency high output signal generator. 

The Model 50 is compact in size and 

provides a convenient and inexpensive 
means of obtaining multiple outputs 
for spot frequency alignment of tele- 
vision and military receivers. It is 
available in a crystal -controlled range 
of 4.5 to 50 mc. 

Additional details on this unit are 
available on request. 

PIN STRAIGHTENER 
General Cement Manufacturing 

Company, 919 Taylor Avenue, Rock- 
ford, Illinois, is currently introducing 
a duplex tube pin straightener, the No. 
8655. 

This handy combination for straight- 
ening both miniature and jumbo min- 
iatures of the 7 and 9 pin types, saves 
tubes that would otherwise be dis- 
carded because of bent pins. 

When the tube is inserted in the 
proper receptacle, the precision steel 
die aligns and straightens the pins, 
making the tube reusable. The unit 

comes in colorful plastic and 's small 
enough to fit in a tool box or be fas- 
tened to the work bench. 

HEADPHONE RECEIVER 
The Brush Development Company, 

3405 Perkins Avenue, Cleveland 14, 
Ohio, is now in production on a new 

headphone receiver that features high 
fidelity and smooth frequency response. 

The new unit, which is available in 
three styles, is equipped with a "Metal - 
seal Crystal" element to provide a new 
freedom from the problems caused by 
high or low humidity. 

The double headset has been des- 
ignated the BA -206, the single unit 
the BA -207, and the Lorgnette style 
the BA -208. 

"SUPER- SPEED" IRON 
Hexacon Electric Company, 119 W. 

Clay Avenue, Roselle Park, New Jer- 
sey, is currently marketing a new elec- 
tric soldering iron for use on fast pro- 
duction lines. 

The new Model P -154 iron is of the 
plug -tip type, rated at 150 watts, and 
has a 1/4" diameter tip which reaches 
a soldering temperature considerably 
higher than that of the conventional 
iron. Special provisions have been 
made in the element construction to 

"4=11111 

withstand the unusually high tempera- 
ture developed. 

Elements and tips in the new iron 
are replaceable. 

INSTRUMENT RECTIFIERS 
The Precision Rectifier Division of 

Electronic Devices, Inc., 429 12th 
Street, Brooklyn, New York, has devel- 
oped a new instrument rectifier which 
is unique in that it uses selenium rec- 
tifiers in its construction. 

This feature is possible because of a 
(Continued ón page 112) 
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What's inside a 

Xadio= °ed ay station? 
ecause microwaves travel in straight 

ines and the earth is round, there are 
123 stations on the transcontinental 
television route between Boston and 
Los Angeles. This view of a typical 
unattended station shows the arrange- 
ment of the apparatus which amplifies 
he signal and sends it on. 

ON THE ROOF are the lens 
antennas, each with its horn 
tapering into a waveguide which 
leads down to equipment 

ON THE TOP FLOOR, where the 
signal is amplified, changed to 
a different carrier -channel and 
sent back to another antenna on 
the roof. Here are testing and 
switching facilities. Normally 
unattended, the station is visited 
periodically for maintenance. 

ON THE THIRD FLOOR are 
the plate voltage power supplies 
for several score electron tubes. 

ON THE SECOND FLOOR are 
filament power supplies. Storage 
batteries on both floors will 
operate the station in an emer- 
gency for several hours, but 

ON THE GROUND FLOOR is an 
engine- driven generator which 
starts on anything more than a 
brief power failure. 

Anything that happens -even 
an opened door - is reported to 
the nearest attended station 
instantly. 

(oast -to -coast Madcó = ?elay shows 
gain how scientists at Bell Telephone 
aboratories help your telephone 
ervice to grow steadily in value to you 
nd to the nation. 

m 3s 

[ELL TELEPHONE LABORATORIES 

Improving telephone service for America provides careers 

f r creative men in scientific and technical fields. 

F bruary, 1952 89 

www.americanradiohistory.com

www.americanradiohistory.com


IT'S HERE! McGee New 1952 Model 12 Inch Coaxial Speaker for '1295 
BUY YOUR WIDE -RANGE COAXIAL 

NEW 1952 MODEL 
12" COAXIAL P.M. 

$1295 
WHY PAY 

MORE? 
McGee offers its new 1952 model 12" coaxial PM 
speaker. The finest that we have ever offered. 
wereQuality 

m manufacturer. Genuine Genus a Alnicos V magnet 
6.8 oz. in the 12" woofer. The tweeter is coaxially 
suspended inside the 12" and has a metal diffusor attached. The high pass filter is concealed under 
the pot cover, leaving only two wires to connect 
to your radio or audio amplifier. Why, buy an ordinary speaker, when you can have a 12" coaxial 
PM for only $12.95? Input 8 ohms with 18 watt Pak and 10 watts average. Shipping weight 8 lbs. Response from 30 to 17,500 cps. McGee's finest speaker value. Stock No. CU -14Y. Sale price, $12.95 each. 

SPEAKER AT McGEE 

15 
COAXIAL 

P.M. 

SPEAKER 

1995 
Only $19.95 buys a full 15" 20 watt 
coaxial PM speaker, with built -in 
high pass filter. Hook to any 8 ohm 

Re- 
sponse below 

radio 
20 to above e 17,500 

CPS. Good bass response. A lucky 
purchase makes this price possible. 
Full 32 oz. magnet in the woofer. 5" 
tweeter. Model P15 -9. Ship. set. 11 
lbs. Sale price, $19.95. 

100 Molded 
Plastic Bypasses 

$995 
100 molded plastic tubular by- 
pass condensers. All 600 volt. 
And all by the same nationally 
known mfgr. Regular dealers' 
net is over two and one -half 
times our 20th Anniversary 
sale p r i c e. You'll chuckle 
when yvo u look these over. 
Here's what you get: 10- 

.001, 10 -.002, 20 -.005, 20 -.01, 20- 
02, 10-.05 and 10 -.1. Our big deal No. 

RN -202. 100 plastic tubulars. Shipping weight 2 lbs. Net price, $9.95. 

100 600 VOLT $695 
TUBULARS 

100 top quality 600 volt tubu- 
lar by -pass condensers. Made 
this year by a famous con- 
denser factory. Don't confuse 
these with grab -bag surplus. 
McGee's deals are guaranteed 
to please you. Here's what you 
get: 10 -.003, 10 -.002, 20- 
.005. 20 -.01, 10 -.02, 20- 

05 and 10 -.1 600 volt condensers. Our 
big deal No. RN -203. Shipping weight 2 
lbs. Net price, $6.95. 

20 50 x 30 150 V. $975 
ELECTROLYTICS 

Here's a red hot value. 20 of 
o u r XX quality replacement 
electrolytics. The most popular 
condensers in use today. Takes 
care of 90% of your AC -DC 
radio filter needs. Compact 
construction 1950 production. 
1 -year guarantee. 50 -30 mfd. 
150 volt, housed in a card- 

board tube with common negative, has long 
flexible leads. 20th Anniversary, big. deal 
No. RN -204. Sale price 59.75. 

SELENIUM RECTIFIERS 
65 mil Selenium Rectifier, 

net 595 each 
100 mil Selenium Rectifier, 

net 69e each 
150 mil Selenium Rectifier, 

net 79e each 
200 il Selenium Rectifier. et ..........$1.19 each 
250 mil Selenium Rectifier 

net .. ...... 1.19 each 
350 mil Selenium Rectifier, net. 1.59 each 
450 mil Selenium Rectifier, net. 1.79 each 
McGee offers you the finest in Selenium 

standard All tandard 130 volt. 

GENERAL ELECTRIC 2 -SPEED CHANGER SCOOP: 
WITH VARIABLE RELUCTANCE CARTRIDGES 

P -12 EG -2 P -13 

$1995 
P -12 $19.95 e 

G n ral Electric, 2 speed automatic record hanger. Plays 10" and 12 " records of either 331 or 78 rpm. Pickup arm equipped with separate plug -in heads. RPX -040 with 3 mil sapphire stylus for 78 rpm records RPX -041 With 1 mil sahire stylus for 331 rpm records. The two cartridges pur- chased separately are worth $11.70 alone. However, they are standard equipment with this deluxe changer. Changer base size, 103/4"x121/2", Shipping ght 13 lbs. General Electric catalog No. P -12. A $60.00 list changer, on sale at terrific saving at McGee. Scoop price, with both General Electric, plug -in variable reluctance cartridges, for the low price of $19.95. 
AC elf- powered preamplifier for General Electric variable reluctance Eg -2 $6.95 pickup cartridges. This preamp is necessary if y use variable re- luctance cartridg 

o 
s with any ordinary radio -phono connection. Some amplifiers are already equipped is th the necessary gain for this type of pickup. Simply plug in any 

of the changers and plug preamp into the radio phono input. Stock No. EG -2 preamp. Net price $8.95. 

P -13 $19.95 Ge eral Electric, 2 speed automatic record changer. Plays 10" and 12" records of ither 331/3 or 78 pm. Pickup rm equipped with 
a G.E. RPX -050, turn about variable reluctance cartridge and twin sapphire needle. A simple twist of the knob selects the proper needle. The net cost of the cartridge, if purchased 

Changers base 
$8.20. 

1121his 
fine changer comes ready equipped with the 

/z ". General Electric catalog No. P -13 automatic record changer. Shipping weight 13 lbs. Brand new, factory . Offered at the low price of $19.95. (A self powered pre -amp for use with low gain inputs. Net price $8.95 extra.) 

3 -SPEED CHANGERS ON SALE AT McGEE 
WEBSTER CHICAGO 3 -SPEED $2495 

Regular $47.50 List Only 
Webster Chicago Model 100 -16 3 speed automatic record changer with crystal cartridge and all speed Sapphire needle. (1 needle 
plays all records). Base size 12x121 /q ". Shipping weight 14 lbs. 
This offer good only as long as our stock lasts. A special purchase 
makes this offer possible. Webster Chicago 3 speed changer, Model 
100 -16, Sale price $24.95. 

WEBSTER CHICAGO MODEL 100-2 ONLY $26.95 
For the first time we offer the world famous Webster -Chicago, model 100.2. Features a newly designed spindle, that drops the records flat; air- cushioned to the turntable. Pickup arm sets down automatically after the last record plays. Plays all records automatically, 331/2, 78 and 45 rpm. New balanced tone arm ith Electra -Voice Tilt- A -Matic cartridge with dual needles. Ordinarily cost over $37.ÓO. McGee offers them for only $26.95 each. Base size 12 "x125/4 ". Shipping weight 14 lbs. 

V.M. 3 -SPEED MODEL 406 $22.95 
VM model 406, deluxe 3 speed automatic record changer. Plays them all. Intermixes records of the same speed. Equipped with a flip over crystal pickup with twin needles. Base size, 121/4x13 ". Shipping weight 12 lbs. VM -406. Net price $22.95. 

GENERAL INSTRUMENT 3 -SPEED $19.95 
Another tremendous McGee record changer scoop. Only 500 to 
sell. General Instrument, 3 speed automatic record changer with tandard crystal cartridge and all purpose permanent needle. 
Brand spanking new. Our first offering of a 3 speed changer 
at less than $20.00. We purchased a large quantity and pass 
our ,saving on to you. Stock No. 0I -3384, Sale price 519.95 
each. Price to the small manufacturer in lots of 48 or more, $19.50 each. J 

New Versatile Espey 

12 -TUBE FM -AM CHASSIS 

$64.50 
* BUILT IN PRE- AMPLIFIER FOR 

G.E. VARIABLE RELUCTANCE 
PICKUP * WIDE RANGE AUDIO * MAY BE USED WITH A CRYS- 
TAL MIKE AS A HOME P.A. 
SYSTEM 

McGee's new 1951 model 12 tube FM /AM chassis. Latest design with phono inputs for all types of record players, crystal or G.E. variable reluctance. Receives standard broadcast 550 to 1700 KC and FM 88 to 108 MC. Wide range audio response (push - pull 7C5) and bass boost tone control. Loop antenna for broadcast and 300 ohm line type antenna, may be stapled in cabinet. Attractive lighted slide rule dial. Chassis size, 131/3x9" high and 9" deep. Shipping weight 20 lbs. Stock No. 7 -CX. Made to sell at a much higher price. McGee's sale price is $64.50, less speaker (output matches 8 ohms). 7 -CX chassis with our 12" coaxial PM, CU -14X, both $74.50. Espey 7 -C chassis, 12" coaxial PM speaker and 3 speed VM changer with G.E. 
: b vas le reluctance cartridge, $104.95. 

TERRIFIC RADIO -PHONO SALE 
12 -TUBE ESPEY CHASSIS 
2 -12" P.M. SPEAKERS 9 
$200.00 VALUE WALNUT CABINET 119 
GE 2 -SPEED CHANGER 
Buy this combination Offer and have a fine adio phono com- bination for less than the value of the cabinet lone. This beautiful walnut cabinet usas intended for a Capehart $800.00 combination and is the finest possible, furniture quality ab- et workmanship. 37" high, 40" wide and 21" front to back. Hinged top lifts in two sections. 251/2" lid covers the changer compartment and 141 /a" covers the radio compartment: Changer mount- ing panel is furnished blank. Radio panel is shipped ready cut to fit the Espey 7 -C chassis. Twin heavy duty 12" PM speakers are furnished. Espey 7 -C chassis nd a General Electric 33r/ and 78 rpm, 2 speed automatic changer with two plug -in G.E. variable reluctance cartridges. Stock No- MED -375 cabinet. Espey 7 -C chassis, 

2 speed G.E. changer and 2 12" speakers. Sale price, $179.95. 3 
furnished for $15 

automatic 
extra. Shipping 

G.E. 
eight 

variable 
lbs 

reluctance 
Shipped 

turnabout rckCrai cartridge 
express only 
Capehart cabinet described above, furnished cut to fit the Espey 7 -C chassis, cabinet $79.95. $79.95. 

5 

MN -8. 8 mfd 450 volt 
MN -16. 16 mfd 450 volt 
MN -30. 30 mfd 450 volt 
MN -20. 20 mfd 150 volt 
MN -40. 40 mfd 150 volt 
MN -220. 20 -20 mfd 150 volt 
MN -53. 50 -30 mfd 150 volt 
MN -442. 40 -40.20 mfd 150 volt 
All cond. guaranteed one year. 

3 
455c 

e 

55e 
35e 
45e 
45e 
49c 
69e 

RED HOT SPEAKER VALUES 
McGee has a tremendous stock of 
100,000 speakers to fill your 
needs. Every speaker is fully 
guaranteed. Order your speak- 
ers now. 

4 inch, square 1 oz. magnet $1.39 
5 inch, pincushion 1 oa, magnet 1.39 
6 inch, pincushion 1.47 oz. magnet 2.09 
4 x 6 inch 1 oz. magnet 1.69 
5 x 7 inch, oval ----- 1.47 oz. magnet 2.19 

'7 inch, pincushion 2.15 oz. magnet 3.19 
8 inch, pincushion 2.I5 oz. magnet 3.29 
6 x 8 inch, oval 2.15 oz. magnet 3.09 

50 -W. OUTPUT TRANS. 

ONLY $750 WHY PAY 
MORE 

50 -watt super quality high fidel- ity output transformer. Matches push -pull parallel or push -pull 6L6 tubes to 4/8/16 -ohm voice 
Vcoil, also 60 and 250 ohm line. ery efficient winding construc- tion only 140 ohms, total resist- ance in Primary, and S -ohm voice coil tap only .2 of an ohm. This output transformer wastes a minimum amount of audio power due to heat loss within the trans- former. Very ideal for public address amps. Stock No. 50 -JB, net weight 51 /a lbs. Bargain price $7.50 ea., 2 for $13.95. 

McGee's Super High 
Fidelity 

Best Value 
in U. S. A. 

OUTPUT 
TRANS. $79 
20- 20,000 

5 
CPS. 

Model A -403 High fidelity output transform- 
er. Why pay $20 or $30 for an output, 
when our A -403 is available at $7.95? Im- 
pedance, 6600 ohms plate to plate (for PP 
6L6 or 6V6), 10% feedback winding, 4 -8- 
15 -250 and 500 ohm secondary. Housed in 
a potted case. Net weight 6 lbs. Recom- 
mended for all amplifiers up to 34 watts. 

SPEAKER AND BAFFLE SALE 
8" SPEAKER AND BAFFLE 54.95 

Stock No. 518, Tan leatherette covered, plywood slant 
type wa 1 baffle; plus an 8" Oxford, 2.15 oz. Alnico V 
magnet PM speaker. A red hot McGee special for 
only $4.95 each, or $4.70 each in lots of 3 or more. 

12" SPEAKER AND BAFFLE $6.95 
Stock No. CA -12, Tan leatherette covered 
plywood slant type wall baffle; plus a 12" 
speaker. 

4 
r. (Popular Adjustacone 

magnet 
P model). A 

terrific McGee value for only $6.95 each, 
or $6.60 each in lots of 3 or more. 

10" SPEAKER AND BAFFLE $6.95 
Stock No. CA -10, Tan leatherette covered plywood slant type wall baffle; plus 10" 
Only a a few hundred tAlnico ell t $6.50 each, or $6.25 each in lots of 3 or more. 

50 -WATT BOOSTER AMPLIFIER -$39.95 

2 -Mike Pre -Amp. 
25 -Watt Horn $28.95 50 -Watt Booster $39.95 510.00 Extra. 

50 -WATT BOOSTER A sensational vaine, 50 watt boosts amplifier with push -pull 
parallel 6L6 output add, Connect t2 moor pr 

and 
ai 

low level a booster or use with the PR-2X Pre -amp to add the of 2 mikes 
gives 

o e loty tsvof 
input. The 

Booster 
has a lb. has one input jack and output volt input 

transformer, 
mac watts of 

witio. Booster has a 6 
coil, also 

se high fidelity output 
line. 

ooster 
has 
matches speaker 

mill with 4-8-16 
supply 

ohm voice coil, aler 60 ohm and 250 ohm line. Boo7N7 h a 24. mil] 
power suppply with SUr rectifier. Price includes lu and 4 6L6, 7N7 and 5U4. The 
two variable controls are for master volume control and base boost tone control. Size 
8 x 61/2 x 141/2. Stock No, PA -55X. Shipping weight 26 lbs. Sale price $39.95 ea. 

2-MIKE PRE -AMP. Pre- amplifierePoi in aireetly to the --X Booster amplifier. 
It enables us of 2. Grystai o Dynamic Mikes plus on low level 

Ainput. Furnished with 4 foot cables and plugs for remote control of the 55 watt Booster 
mplifier. Small chassis size 5 x 31/4 x 4 ". Stock No. PR -2X, with tubes 7F7 and 7N7. 

Net price $10.00 ea. 
- 

25 -WATT HORN 2a -Watt Driver and 31/2 -foot air column re-entrant Trumpet. The 
standard type trumpet and driver you see the mot. Dri ers a 

100% weatherproof, horn is spun aluminum, offered to you at a considerable savings. 
Stock No. MA -33. Shipping weight 20 lbs. Net price $28.95. 

McGEE RADIO COMPANY Order, Balance Sent C.O.O. With Parcel 
Prices F.O.B. K.C. Send 25% Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER 

1422 GRAND AVE., KANSAS CITY, MISSOURI Post Orders, Include Postage 
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McGEE OFFERS T.V. TUNERS 

R.C.A. Type 3 Sarkes- Type 2 Sarkes- R.C.A. Printed General 
$9.95 Tarzian $9.95 Tarzian $7.95 Circuit $14.95 Inst. $2.95 

RCA TV FRONT END WITH TUBES $9.95 
Tertifo buy on this RCA TV tuner. We have a limited quantity of the famous original 
201E1, 13 channel completely wired and tested TV front end tuners. Ready to connect 
to your TV video I.F. strip. Offered at a sacrifice. Price was originally $44.00. Now 
only 49.95 each, with tubes. You'll save plenty on this item. No. RCA -13P TV front 
end t mer. Shaft length 3% from base of tuner. Converter coil type for separate 
sound, as used in the famous 630 chassis. Net price $9.95 each, two for $19.00, com- 
plete .r;IO 3 -to tube,;. 

SARKES -TARZIAN TYPE 3 -TUNER WITH TUBES $9.95 
This opular Sarkes- Tarzian TV front end is widely used today. 13 channel rotary 
type witch with individually tuned coils. Price includes a schematic diagram and 3 

tubes 6C4 osc., 6BI10 RF and 6AG5 mixer. Regular factory cost is trice our price. 
Each uner and its on tube sockets are wired, ready to hook up to a video ant 1 sound 
IF strip. May be used with either inter -carrier or separate sound IF circuits. Built in 
tine control. Shipping weight '3 lbs. Type 3 Sarkes -Tarzian TV tuner with 
tubes.[ Net price $9.95. Type 3 tuner and 205 -NX video coil kit, both for $16.95. 

SA KES- TARZIAN TYPE 2 -TUNER WITH TUBES $1.95 
Type Sarkes- Tarzian TV tuner, same as Type 3 listed above, except does not have 
input IF coil built on. Complete with 3 tubes. Net price $7.95. Type 2 tuner and 
`205 -N " video Boil kit, both for $14.95. 

RC 12- CHANNEL PRINTED CIRCUIT TV TUNER $19.95 
Lates design RCA 12 channel printed circuit TV tuner. Rotary switch with snap -in 
print 1 circuit strip principle. This popular tuner used by Hallicrafters in inter - 
carrier circuit sets. Shaft length 3a /s ". :Built in fine frequency control. Price includes 
tubes, 6.10 and CCBO. A terrific value at $19.95 each. 

GENERAL INSTRUMENT TV TUNER, LESS TUBES $2.95 
Comp etely wired. 13 channel selector incorporating fixed inductance and variable 
capac taute. Converter output transformer is attached. To be coupled direct to separate 
sound and video IF's, 3 11,16 Rubes are required. Shaft length 214 ". Built in fine fee - 
qucndy control. Original cost over $20.00. Weight 4 lbs. have been in sets, but 
guaranteed to he a good value. Stock No. GI -13PX, General Instrument TV tuner, less 
tubes. Net price $2.95 each. 

2 -TUBE SARKES -TARZIAN TUNER LESS TUBES $1.95 
Sarkes- Tarzian new two tube model, type TT -3A, 12 channel television tuner. This is 
the n 2 tube model requiring a 6J6 plus 6AK5, or 6AG5, or 60196 or GALS RF tube. 

Pre-aligned by trained factory personnel. Input feeds 21 me broad band. 
Fine tuning control is over the channel selector shaft. Power requirements. 
120 to 140 volts DC at 17 mills, plus 6.3 volts filament. This tuner is 

offered at a terrific saving to you. Stock No. TT -3A. Net price $7.95, 
+m 

, 

l 
two for $15.00, less tubes. Available with 27/s ", 51/2" or 71fí' shaft. Specify 

shaft length desired. 6.16 and 6A136 tubes for above tuner, both 
for $2.39 extra. 

RADIO AND T.V. KITS 
COMPLETE 17" TO 20" T.V. KIT 

* AC- TRANS -TYPE s G 095 
* CONVENTIONAL CIRCUIT all LESS TUBES 

* READY WIRED 12 CHANNEL T.V. FRONT END 

* 70o DEFLECTION * CERAMIC FLYBACK 

* KIT OF TUBES EXCEPT KINE $16.95 * I1BP4A $21.95 EXTRA 
A complete kit of parts to build an AC transformer operated television chassis for use 
with a 16, 17 or 20 inch rectangular picture tube. The 12 channel Sarkes Tarzian tuner 
is ready wired. The 4 tube video IF strip is also wired. Circuit is of the conventional 
accepted design, with latest ceramic type flyback high Voltage supply. Chassis is ready 
punched. Warning: Do not buy ,this kit unless you understand Television and elec- 
tronics. It is difficult to « We furnish schematic and photos. Kit model WH 20 
ship weight 40 lbs., less all tubes $59.95. Kit of 19 tubes but less picture tube $16.95 
extra. 17 inch 17BP4A $21.95 extra. 20CP4 inch rect. tube $39.95 extra. 

CONVERT YOUR T.V. TO A LARGER PICTURE TUBE 
$2895 

Kit No. TCK -14, with 
Kit No. TCK -16, with 
Kit No. TCK -17, with 
Kit No. TCK -20, with 

LOOK -16" RECTANGULAR 
CONVERSION KIT 
With each conversion kit you get a plastic mask, 70 degree de- 
flection yoke, 90 day guaranteed black face picture tube. plus 
our new 77J1 -X 14,000 Volt Universal fly -back and horizontal 
output transformer that works un any output tube and any sin- 
gle rectifier (1B3 or 1X2). A suggested diagram is furnished 
for use of the transformer with several different output tubes 
and rectifiers. We think this is the finest and best priced Con- 

14BP4n kit in the country. Shipped Truck or Express. Only. 
A 14" rectangular tube, Net price $27.95 

16RP4A 16" rectangular tube, Net price 28.95 
17BP4A 17" rectangular tube, Net price 29.95 
20CP4A 20" rectangular tube, Net price 49.95 

REGENCY T.V. r 

BOOSTER $19.10 
McGee has the famous 
Regency DB -410 TV 
booster. Order yours 
from McGee. Shipping 
weight 6sc. 

Sale price, L 

each. h. 

Video Coil Kit $7.95 
k 20 matched TV video and 

sound I.F. coils. Intended 
,lj1\ . A VI' for use with the RCA cir- 
W esit. You get 6 peaking 
\ iVls, 4 -25.75 mr picture 

'ANN I.F.'s, 2 m sound 
LFve tliscri and d 
converter coil and o fila- 

ment chokes. 
price, 

Stock 6.95 weight 3 
lbs. Net pTV 

tuner; 
$6.95 if purchased 

with ANY TV tuner; all coils identified. 

T.V. FRINGE AREA DEALERS -ATTENTION 
FM AND 

TELEVISION BOOSTER SALE 
$1095 ANOTHER 

McGEE SCOOP 
WHY PAY MORE? TWO FOR $20.00 
NOT A KIT BUT A FACTORY -BUILT BOOSTER 
Sensational value. Continuously variable in ductance type tuner, from channel 2, in- 
cluding the FM band, through 'Channel 13. This booster is self powered for 110 Volts 
AC operation. Incorporates a 6J6 tube. Input for 300 ohm TV line and 300 ohm out- 
put te the TV set. Single knob tuning. Attractive plastic case. McMurdo- Silver Super 
Sonic TV -FM booster, Stock No. GB -613. Shipping weight 5 lbs. McGee's terrific sale 
price, $10.95 each, two for $20.00. 

SENSATIONAL NEW 2 -BAND RADIO KIT ONLY $14.95 
10 -WATT HIGH FIDELITY 
AMPLIFIER KIT $14.95 
* MIKE INPUT * PHONO INPUT 

* BASE AND TREBLE BOOSTER 

A complete kit of parts, including tubes, diagram and instructions, to build a 10 watt 
high fidelity twin tone control audio amplifier, with bass and treble boost. Inputs for 
radio tuner, crystal mike and crystal phono pickup. Output transformer matches 

I) 4 -8 -2 ohms. Use with our 12" coaxial I'M speaker, or any good PM and have a 
beautiful sounding, yet low cost amplifier. Response form 50 to 15,000 cps. Chassis 
is really punched and a ventilated cover is furnished. A straight forward circuit with 
twin triode gain stages and 2 -511L6 tubes in push -pull. New twin 150 ma. selenium 
rectifier voltage doubler; television type power supply. Price includes tubes; 12AX7, 
]2AU7 and 2 -501,6, plus rectifiers. A good quality kit with snatched parts. Size, 
51 4"x4f "x5V" high, including cover. Stock No. AP -:Olt, shipping weight 8 lhs. Sale 
price $14.95 each. 12" coaxial PM speaker, $12.95, extra. 

MODEL ME6 -2 $14.95 
NEW MODEL 6 -TUBE, 2 -BAND RADIO KIT 

A FULL 2 -GANG SUPERHET KIT 

RECEIVES 550 -1600 KC PLUS 6 -18 M.C. 

McGee's new 1951. 6 tube: AC -DC 2 band radio kit. Receives broadcast. 550 to 
1600 kc and short wave, 6 to 18 mc. A straight forward superhet circuit with 2 gang 
tuning condenser, 456 kc I.F. transformers, etc, 5" speaker illuminated slide role 

dial. Everything furnished, inc uding tubes, 12SK7, R.F., 12K8 mixer, 12SK7 I.F., 
12SQ7 detector, 1st audio, 351,6 output, 35Z5 rectifier, diagram and a photo showing 
view of underside of completely wired chassis. The chassis pan and dial parts are fac- 
tory production. With this kit, cou can build a commercial looking and factory quality 
2 band radio, housed in a streamlined plastic cabinet. Size: 13 x 6% x 614". Stock 
No. 31E6 -2, shipping weight 10 lbs. Net $14.95. 

SELF POWERED AC 

Broadcast Tuner Kit. 3 -Gang 

Tun.ng. Complete Kit, ;12.95 
A sell- powered, :3 -gang superhet 
tuner kit with R.F. stage. When 
wired according to o diagram 
will else a top quality broad- 
cast oner (550 to 16.5.0 kc). 
for u 
drain 
This 

't a ass this with 
y tuners; this has its own power transformer. 

daomplete kit is furnished with a diagram, photos 
and t'1bes, 6AÚ6 R.F.. 6BE6 oscillator R.F., 6AU6 
I.F. d tector, GALS diode, AVC, plus re tifier. Connect 
to anyi audio amplifier. Ideal for use wi h our S -2020, 
TM -I0 or 7X5 amplifier kits. Chassis size, 91/ x4x 
41/2" high. Shipping weight, 7 lbs. Broadcast tuner 
kit Model BT -38X. Net price, $12.95. 

8 -TUBE 22 WATT 
Wide Range Amp. 

Model 7x5 Kit Only $31.95 
A complete kit, including tubes (3 -7E5, 
2 -7F7, 2 -6A3, plus rectifier), diagram 
and photos. All triode circuit kes 
for minimum harmonic distortion. In- 
puts for radio tuner any kind of phono 
pickup (crystal or G.E. variable reluc- 
tance) and either crystal or dynamic 
mike. Output transformer matches 8 i. ohm ic coil. Twin electronic tone 
controls. bass and treble with range selector switch for either juke 
box quality with heavy bass response or brilliant symphonic range. 
The best quality amplifier kit we know how to make. Hasa very 

and range output d heavy power transformer. Response 18 to 
20,000 CPS. 8 tube all triode amplifier kit, complete with tubes. 
Weight 25 lbs. Net $37.95. 

5 -Tube Broadcast 
SUPE1HET RADIO 

KiT $12.95 
Model i RS -5 tube AC- 
DC Superheterodyne 
radio kit. Has loop 
antes a and 2 gang 
tonde ser, with lighted slide rule dial 
and at ractive plastic cabinet. Receives 
broad st, 550 to 1850 ke. Full size 
dyne c speaker. matched 456 I.F.'s, 
autour tic volume control. This is a 
comp: te radio kit. Everything furn- 
ished, including diagram, photos and 
tubes: 12K8 mixer, 12SK7 I.F., 12SQ7 
detector, 1st audio, 501,6 output, 35Z5 
rectifnr. Shipping weight 7 lbs. Stock 
No. 11:3 -5. Net price $12.95. 

Build Your Own $195 Phono -Mike 
Broadcaster 

Kit Model DE -611. With 
this simple kit, you can 
build a 3 -tube photo 
oscillator that also has 
a mike input. Will 
broadcast over any ra- 
dio, within your home, (about 75 feet) from 
1000 to 1500 kc. Inputs for crystal mike or 
crystal Phono pickup. Fader control fades 
from mike to record. Ideal for a home P.A. 

entertain- 
ment. b ent. A completer e kit of parts Including 
tubes. Kit Model DE -6R. Net price, $7.95. 
DE -6RWT, wired and tested. Net price, 
$9.95. Crystal mike and desk stand, 54.95 
extra. Concealed microphone unit, only 1" 
in diu nes r and 1/4" thick. Specify hidden 
mike when ordering. Stock No. T -001. Net, 
$3.95 extra. 

McGEE HAS EICO 
TEST EQUIPMENT KITS 

Model 145 -K, Multi -Signal tracer. 
ceet $19.95 

Model 221 -K Vacuum Tube Volt- 
meter Net 25.95 

Model 315 -K Signal Generator 
Kit Net 39.95 

Model 320 -K Signal Generator 
Kit . ... Net 19.95 

Model 425 -K 5" Oscilloscope 
Kit ... Net 44.95 

Model 625 -K Tube Tester Kit. 
Net 34.95 

Model 360 -K Sweep Generator 
Kit Net 34.95 

Model 950 -K Cond. Res. Comp. 
Bridge Kit Net 19.95 

Model 1040 -K Battery Eliminator 
Kit Net 25.95 

10 -TUBE RADIO KIT $29.95 
3 -GANG TUNING 

MIKE INPUT 

12 WATT 
HI -FI AUDIO 

BASS -TREBLE 
BOOST 

A NEW 1951 ALL -PURPOSE RADIO KIT 

10 -Tube Broadcast (550 to 1700 Ice) Radio Kit for cus- 
tom builders. Features 3 -gang superhet circuit with 
A.V.C., high gain IF circuit, 8" slide rule dial. 
Chassis size 121/2" long, 10" front to back, 61/" 
high. Audio inputs for a crystal or dynamic mike, 
and record changer or player. Tone compensation for 
standard crystal pick -up or General Electric variable 
reluctance. Push -pull 6V6 output tubes, shielded 
high fidelity output transformer matches 8 ohm PM 
speaker. husky power transformer, 2 tone controls for 
separate bass and treble boost. A complete kit, in- 
cluding tubes 6SK7 R.F., 6SA7 mixer, 6SK7 I.F., 
6H6 detector, AVC, 6SQ7 1st audio, 12AX7 variable 
reluctance and mike amplifier, 12AX7 phase inverter, 
2 -6 \r6 outputs, plus rectifier, diagram and instructions. 
Shipping weight 18 lbs. Stock No. BK -R10. Net price 
$29.95. 10" PM speaker, $6.95 extra. Crystal mike 
and desk stand, $4.95 extra. 12" coaxial speaker 
$12.95 extra. 

cGEE RADIO COMPA 
Prives F.O.B. K.G. Send 25 / Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER 

NY Order, Balance Sent C.O.D. with Parse) 1422 GRAND AVE.. KANSAS CITY. MISSOURI 
Post orders. Include postage 
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INLINE ANTENNA 

Because your TV antenna is continually being exposed to 

the rigors of Mother Nature -wind, ice and storm -choosing 

an antenna that is structurally 
strong is ter 

important 
.The Amphenol Inline Antenna is engineered 

winds of 70 miles per hour and orie 
e is alf 

inch annular 

ice loadings. It is clean in design and presents 

exposed to wind. Its aluminum 
aluminum in is strong 

and light in weight. In addition, the 

corrosion resistant and is especially suited for use in sea 

coast areas and other places where salt or other corrosive 

conditions are encountered. 

LIGHTNING ARRESTOR 

The National Electric Code states that every unshielded out- 

door antenna lead -in should have an approved lightning 

arrestor. The Amphenol 
fight 

Lightning 

Arrestor is approved for this pur- 

pose and also carries the Under- 

writers' Laboratories seal of ap- 

proval. It eliminates the danger of 

lightning causing damage to your 

TV set or home and also carries off 

the minor static discharges that in- 

terfere with good picture reception. 

AMERICAN PHENOLIC CORPORATION 

1830 SOUTH 54th AVENUE CHICAGO, ILLINOIS 

See your regular Amphenol Distributor 
now for your copy of this 20 -page book 
containing all the factors which deter- 
mine Better TV picture Quality and safe 
antenna installation. 

BOOKS 
«FOUNDATIONS OF WIRELESS" by M. G. Scroggie. 
Published by Iliff e & Sons, Ltd:, Dorset House, Stamford 
Street, London, S.E. 1, England. 320 pages. Price 12 s. /6d. 
(postage 8d.) Fifth Edition. 

The fifth edition of this popular basic text has been 
completely rewritten to bring it up -to -date and in line with 
recent radio developments. 

The text material covers the basic theory of radio, be- 
ginning with the most elementary concepts. The author 
has not assumed that the user of this text has had any 
previous experience with radio or radio terminology nor 
that he is familiar with mathematical manipulation. 

The book is divided into twenty chapters and four ap- 
pendices and covers elementary electrical concepts, ca- 
pacitance, inductance, a.c. and d.c. circuits, tuned circuits, 
tubes, antennas, simple receivers, the superheterodyne, 
power supplies, CR tubes, transmission lines, a.f. circuits, 
etc. The appendices include a table of alternative tech- 
nical terms (including American terminology for British 
terms used in the text), symbols and abbreviations, cir- 
cuit symbols, and a decibel table. 

The author's style is refreshingly simple and his use of 
analogies is unhackneyed. Aside from the vast amount of 
information to be gleaned from this book, the text makes 
interesting and lively reading. 

* * * 

"RECEIVING TUBE SUBSTITUTION GUIDE BOOK" 
by H. A. Middleton. Published by John F. Rider Publisher, 
Inc., New York. 44 pages. Price $0.99. Paper bound. 
First Supplement. 

In order to keep up with new tube developments, this 
first supplement to the "Receiving Tube Substitution Guide 
Book" has been published. 

Included in this handy, paper bound book are nearly 750 
new substitutions, among them older tube types that were 
omitted in the original publication. Most of the listings 
given apply to tubes used in television receiver circuits and, 
in addition, data on making such substitutions has been 
incorporated to facilitate servicing. 

Like the original book, this supplement presents the 
required information in easy -to -use form. Television re- 
ceivers are listed by make and model number and the 
proper substitutes and circuit changes given in tabular 
form. 

In the case of receiving tubes, the tubes are listed by 
number, the substitute is given, performance of the sub- 
stitute is evaluated, and the necessary circuit changes are 
explained. 

Technicians will find this guide book a valuable addition 
to their service data shelves. 

* * * 

"TV AND ELECTRONICS AS A CAREER" by Ira 
Kamen & Richard H. Dorf. Published by John F. Rider 
Publisher, Inc., New York. 319 pages. Price $4.95. 

This book is an authoritative, graphically presented ac- 
count of the workings of a greatly expanding field - 
electronics. Besides Mr. Kamen and Mr. Dorf, the other 
contributing authors are : W. Hollander Bohlke of the RCA 
Service Co., Inc., who writes on "Television Servicing "; 
Raymond W. Peterson of Admiral Corporation, who writes 
on "Radio and Television Manufacturing" and "Electronic 
Engineering "; and J. R. Poppele of WOR -TV, who con- 
tributed the section on "Television Broadcasting." These 
men, who have gained their knowledge and experience 
directly from their work in radio and television broad- 
casting, communications, manufacturing, engineering, 
sales, and servicing, provide young people planning a 
career and those already in electronics, with factual infor- 
mation and guidance. 

The chapters are clear and well- written, and give exten- 
sive descriptions of what various jobs in the industry con- 
sist, the work they entail, how to prepare for them, and 
how to go about getting them. The different salary scales 
are also given. 30 
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130,000 
qua IiteÔ TV servicemen needed 

qua 
trot 

use, 

Here is how you can be one of them 
INDUSTRY EXPERTS HAVE ESTIMATED over 130,000 

lified TV technicians will be needed for the installation, 
ble- shooting and repairing of the television receivers in 
by 1955. 

T here are far fewer than 50,000 fully trained TV technicians 
available today. This means more jobs, unrivaled future for 
security, greater earning power for thousands and thousands 
of additional TRAINED and EXPERIENCED TV Servicemen. Will 
you be one of them? 

M 
ele 
is 
in 
yo 
to 

tel 
th- 

cir 
"s 
yo 

Th 
try 
It i 

pal, 

OUTSTANDING FUTURE FOR 

QUALIFIED TV SERVICEMEN 

n now in radio servicing as well as men in the radio - 
tronics industry with no experience in TV servicing ... here 
our opportunity. The RCA Institutes Home Study Course 
elevision Servicing makes it possible for you to convert 

r skill in radio servicing, or interest in radio -electronics, 
he important money- making field of TV servicing. 

he RCA Institutes Course gives you a sound knowledge of 
vision fundamentals ... intensive practical instruction in 
proper maintenance and servicing of complex TV receiver 
uits- including color TV and UHF ... teaches you the 
ort cuts" on TV installation and trouble- shooting, saving 
many hours of on-the-job labor. 

TRAINING MEETS.. MODERN REQUIREMENTS 

s course is in step with the progress of the television indus- 
It is backed by RCA -pioneer in television development. 
based on the actual experience of the RCA Service Corn- 

y in servicing thousands of home television receivers. The 

CA Institutes conducts a resident school in New 
ork City offering day and evening courses in 
adio and TV Servicing, Radio Code and Radio 

Operating, Radio Broadcasting, Advanced Tech- 
nology. Write for free catalog on resident courses. 

(e, 
RCA IN TITUTE INC. 
A SERVICE OF RADIO CORPORATION of AMERICA 

ISO WEST FOURTH STREET, NEW YORK 14 N. ) 

Fuhruary, 1952 

course is constantly being revised, improved and kept up -to- 
the- minute. It will help you to a more profitable and productive 
future in these ways : 

PREPARE YOU to take the required technical examination 
with confidence, in those areas that require a license or per- 
mit to engage in TV servicing. 

TRAIN YOU, if you are a serviceman in a non -TV area, to 
become a qualified TV technician by the time TV comes to 
your area. In TV areas, TV servicing has substantially re- 
placed radio servicing as the chief source of income. 

IF YOU ARE A QUALIFIED TV SERVICEMAN, it will keep you 
in step with the latest industry developments including color 
TV and UHF. 

IT DEVELOPS the latent talents of installers into skilled 
trouble- shooting TV technicians. 

TRAINS MEN in radio -electronics with no previous servicing 
experience to fill jobs as TV technicians, to win promotions 
and better pay. 

RCA INSTITUTES HOME STUDY COURSE 
PLANNED TO YOUR NEEDS 

You keep your present job in radio -television -electronics. 
In your spare time, you study at home. You learn "How- to -do- 
it" techniques with "How -it- works" information in easy -to- 
study lessons prepared in ten units. Cost of RCA Home Study 
Course in Television Servicing has been cut to a minimum - 
as a service to the industry. You pay for the course on a "pay- 
as-you-learn" unit lesson basis. You receive an RCA Institutes 
certificate upon completion of the course. The RCA Institutes 
Home Study Course in Television Servicing is approved by 
leading servicemen's associations. 

Send for FREE BOOKLET 
Mail the coupon - today. Get complete information on the RCA 
INSTITUTES Home Study Course in Television Servicing. Booklet 
gives you a general outline of the course by units. See how 
this practical home study course trains you quickly, easily. Mail 
coupon in envelope or paste on postal card. 

RCA INSTITUTES, INC. 
Home Study Department, RN -252 
350 West Fourth Street, New York 14, N.Y. 

Without obligation on my part, please send me copy of booklet 
"RCA INSTITUTES Home Study Course in TELEVISION 
SERVICING." (No salesman will call.) 

Name 
(Please Print) 

Address 

City Zone State 
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CRAFTSMEN 500 
ULTRA FIDELITY 
audio amplifier 

Even we were amazed when we 

tested this remarkable amplifier. 

Never before, in our experience 

(or yours) has such remarkable 

performance been recorded. The 

C -500 is 99.99% distortion -free. 

We had to think of a new word 

to describe it. The word is ULTRA - 

FIDELITY. Hear the "500" and 

you'll know why. 

C500 Amplifier Features 
FAMOUS WILLIAMSON all-triode 

circuit. 

FREQ. RESPONSE: ±0.1 db., 20 

cps to 20,000 cps; ±2 db., 5 

cps to 100,000 cps. 

POWER RESPONSE: 12 watts 

`2 db., 10 cps to 50,000 cps. 

TOTAL H DISTORTION: Less 

than 0.1% at 10 watts, at 

reid.fregs. 

*0.01% at ay. listening level 

below 1 watt. 

TUBE COMPLEMENT: (2) 6SN- 

7GTA; (2) KT66 power output; 

5V4G rectifier. 

Sold by leading radio parts 
distributors everywhere 

or write to 

THE RADIO 

craftsmen 
Dept. R2, 440 N. Ravenswood Ave. 

Chi ago 40, III. 
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Within the Industry 
(Continued from page 30) 

Forces ... JACK C. KEITH has been 
elected vice -president in charge of 
sales for Howard W. Sams & Co., Inc. 
He has been with the firm since its in- 
ception ... The Television Picture 
Tube Division of Sylvania Electric 
Products Inc. has appointed RALPH R. 
SHIELDS, former engineer for the com- 
pany's test equipment merchandising, 
to the post of merchandising supervi- 
sor ... WARREN W. FREBEL has been 
named vice -president in charge of pur- 
chasing by Majestic Radio d Television 
Division . JOSEPH H. LANCOR, JR. 
is the new director of the Transducer 
Division of Consolidated Engineering 
Corporation . . . FRED H. GARCELON 
has taken over the post of eastern sales 
manager for Hytron Radio & Electron- 
ics Co. . . BROOKS A. KAFKA of 
Schenectady has been appointed super- 
visor of purchasing for the General 
Electric Company's cathode -ray tube 
operations ... The Electrical Textile 
Sales Division of Owens -Corning Fi- 
berglas Corporation is now being man- 
aged by GEORGE H. SHERRARD . . . 
GEORGE I. LONG has been named vice - 
president and general manager of Am- 
pex Electric Corporation ... Sangamo 
Electric Company of Springfield, Illi- 
nois has appointed JOHN G. TWIST to 
the post of sales manager of the corn - 
pany's Capacitor Division in Marion, Ill.... LEIGH A. BRITE is the new di- 
rector of research and development for 
the Transmitter Equipment Mfg. Co., 
Inc. He was formerly chief electronics 
engineer of the U.S. Air Force Security 
Service at Brooks Field, Texas. 

* * * 
MILTON R. BENJAMIN has been ap- 
pointed general sales manager of 
Jewel Radio Corpo- 
ration of New York. 

He was formerly 
vice -president and 
national sales man- 
ager of Majestic 
Radio & Television. 
In this capacity, he 
directed the sales of 
television and radio 
receivers as well as Wilcox -Gay re- 
cording equipment. 

Prior to joining Majestic, he was as- 
sociated with several outstanding com- 
panies in the radio industry in both 
sales and managerial capacities. 

* * * 
ANDREW CALIFORNIA CORPORATION 
has been set up in Simi to handle the 
California business of ANDREW COR- 
PORATION of Chicago ... The CROSLEY 
DIVISION has purchased the physical 
assets of BRAND AND MILLEN LIMITED, 
radio and television manufacturing 
firm of Long Branch, Ontario. The 
Canadian firm will be operated as a 
wholly -owned subsidiary and renamed 
CROSLEY RADIO & TELEVISION. LIMITED 
. . ARCO ELECTRONICS, INC., has 
opened a branch office, ARCO CAPACI- 
TORS, INC., at 5281 W. Pico Blvd. in 

WINTER SALE 
PRICES SLASHED 

Don't Buy Tubes until you get our prices. 
Quantities Limited. Prices Subject to Change 

Without Notice. Low Prices. 

RADIO & TELEVISION TUBES 
These prices apply only on orders for 12 tubes. Orders for less than 12. write for quotation 

1B3 -$ .88 6BA6 -S .63 6X4-$ .48 1L4- .68 6BA7- .85 12AT6- .53 1R5- .70 68E6- .63 12AT7- .99 155- .70 6BG6- 1.18 12AU6- .88 1T4- .70 6BH6- .70 12AU7- .78 1U4- .68 6896- 1.10 12AX7- .85 
1115- .60 6CB6- .70 12B116- .78 3Q4- .78 6CD6- 1.65 128E6- .62 354- .78 6C4- .66 19BG6- 1.78 3V4- .78 654- .72 1978- .99 6AK5- 1.38 6SD7- .98 25B96- 1.10 6AL5- .68 6SK7- .70 25L6- .68 6AQ5- .68 65N7- .78 35C5- .68 6AT6- .58 6T8- 1.08 5005- .68 6AU6- .68 6V6- .68 117Z3- .58 6AV6- .58 6W4- .64 SOBS- .71 
All Other Types at Vast Reductions 

Westinghouse Kuprox Rectifier 0.64 Amp. 28 t'nits. Iteg. 511.00 ea. Special....... 51.95 TUBE SALE- :2A7.55- 27.80. 31.56 -57. No Mixed Asst. 6 of Any Type 2.25 
12 BRAND ars- Popular. Please opeclfy 

RECORDS- ASS'[ J e 
Single Pole -10 Pos. 2 Gang Switch 29c 

FRESH EVEREADY BATTERIES 
IN STOCK FOR PORTABLES. ETC. 

137,8 
A' B' Batts. 'A' Batts. 

457 $1.75 717 70e 
487 1.75 720 39c 1.58 724 420 490 2.28 728 49c 753 3.96 738 60e 755 . 742 74c 758 4.03 748 63c 950 Plaili 'dills.. 41 Ior. 53.90 
3 Ft. 5 Wire Shielded Cable with Amphenol Connue. Sion B for 53.00 
Signal Corps Phones -2 M. Onms 18 M Ohms 

$1.25 
2 Ft. Ext. Cord (and Plug, 40c 
2 MFD -1000 V Upright Bottom Lug 011 Cond..89e 

TOBE TUBULAR ELECTROLYTICS 
20 -20 MFD. 150 V...49e 30.30 MFD. 150 V...57c 40.40 MFD. 150 V...590 

Low -Loss Short Wane 
Lock Type Air Trimmer 

variable Condensers 

3 PL- 12-15 Mmfd.. 120 
7 PL -25.30 Mmfd..15e 
8 P1. -30.35 Mmfd..160 se 

14 PL- 56 Mmfd 24o 
- 

3 GANG T.R.F. 
VARIABLE CON - 
D EN S E R S 

.000365 Cots. 65e 

D.P.D.T. SLIDE 
TOGGLE 
SWITCH ....15e 

4 PR. WAFER SOCKETS -51.49 per C. each......3e 
5 -6 PRONG WAFER SOCKETS $2.90 per C 100 ASST. SOCKETS -4.5.6- 7........ $3.50 per C 
1,000 OHM WIRE WOUND POTENTIOMETER.... 15e 30 HY- FILTER CHOKE SHIELDED 3 for $1.25 UNSHIELDED .. .. .... 3 for 1.00 
2,000 ohm Wire Wound Rheostats $1 per doe. 
CARTER WIRE WOUND C.T. VARIABLE 20 OHM 

RESISTORS 550 per doe. 
PIEZO CRYSTAL HOLDERS. 

12 for 51.00 -18.00 per hundred -550.00 per 1,000 
RCA Band Switchef- 
3 gang. 3 pos. 3 band.30e 6 gang. 4 pos. 4 -5 band.40e 
Trimmer -Padder Asst. -all isolantite- singles, dual triples -100 asst. pieces 52.21 
Philco push button Rotary Switch Double Pole....35e 
ATTENTION: Prospectors. Explorers for H idden 7 reasuresl 
Construct a U.S. Army TS'oe of Metallic Mine Detector Amplifier. Amplifier unit only (less tubes and bat- 
teries) with cables. headphone cord, and Jack. Army wiring diagram. Type AN /PRS -1 $1.95 
RCA Asst Mica By -Pass Cond. .001. 100 for...930 
8 or 9 Gang Push Button Switch 49e 
DRILLED CHASSIS FOR 5.6 tubes 5'xl0^xll/, ̂  250 
PHONE JACKS -OPEN & CLOSED AUTO 18e 
EBY SPEAKER VOL. CONTROL -80 OHMS 15e 
SALE -PHONO RECORD ALBUMS -12 °-3 comp. 15e; 10'-3 comp. -15e; 4 comp. 20e; 12 comp. 89e 
6 Prong Amphenol Sockets 54.00 per C 
AMERTRAN FILAMENT TRANSFORMER -8.3 V.. I Amp. Encased lsolantite Terminal Posta....51.50 
VULCAN HEAVY DUTY 100 WATT SOLDERING IRON. Built for U.S.N. -Brand New- gaui, sells for 58.50 OUR PRICE $2.99 
AMERTRAN AUDIO OUTPUT XFORMER -Prl. 10.000 

W 15 MA: Sec. 300. 6.1 Ratio $1.49 
AMERTRAN MIXER AUDIO XFORMER -Prl. 600-10.- 000 Ohms ss.00 
156.1 RATIO VERNIER DIALS-4 ht.. Sit In. H0h.35e 
LINE VOLTAGE NOISE ELIMINATOR -Plugs in Be- tween Radio and Elec. Socket 35e 
HEARING AID CORDS -Assortment of 12 for....51.00 
BY -PASS COND. ASST.-25 Cans. Bake.. Paper. 

etc. . $1.00 

MINIMUM ORDER $3.00 -NO C.O.D. 
SHIPMENTS -PLEASE INCLUDE POSTAGE 

NEWARK 
SURPLUS MATERIALS CO. 

Dept. FE 

324 Plane Street NEWARK 1, N. .1. 
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Los Angeles to expedite distribution of 
the company's "Elmenco" line. Carl 
Drillick is in charge of the new West 
Coast operation . . . TEL -O -TUBE COR- 

PORATION OF AMERICA has purchased 
the entire equipment and inventory of 
VIDEO INDUSTRY PRODUCTS COMPANY 
of Paterson, N. J., manufacturers of 
TV and CR tube test equipment and 
electronic instruments. The firm will 
be nperated as the electronic division 
of t e parent firm at 159 -161 Marshall 
St., Paterson. 

LL 
the 
cen 
his 
niv 
co 
fir 

* * * 

YD A. HAMMARLUND, president of 
Hammarlund Mfg. Co., Inc. re- 
ly celebrated 
thirty -fifth an- 
rsary with the 
munications 

e has been with 
the company con- 
tinuously since 
1916, except for two 
years' leave for 
service in the Army during World War 
I. He has worked in every department 
of he company, taking over as presi- 
de t ten years ago. 

he company was started in 1910 by 
M Hammarlund's father, Oscar, and 
ha grown steadily until it is now oc- 
cupying 100,000 square feet at two lo- 
ca ions in New York City. 30 

Audio Amplifier 
(Continued from page 39) 

ar often more important in deter - 
m' ing the exact margin of stability. 
T o phase- correcting networks have 
be n utilized to improve this margin - 
R3 and C, shunting the first amplifier 
pl te and Ce bypassing the feedback 
re istor. The resulting mode of high - 
frquency operation is further influ- 
e ed by the load; and especially in 
th case of capacitive loads, the gain 
a d phase characteristics must be 
watched for tendencies toward insta- 
bi ity. 

Fig. 3. The "Nyquist diagram." Measurements 
were made with the corrective network and 
without feedback. See text for full details. 

February. 1952 

TV DIRECT 
FROM THIS 

GREAT 
FACTORY 

BRINGS YOU 
TO YOU 

finest Qua/it at Lowest Prices 

SV I'4S'iò 
TV KITS, WIRED CHASSIS, and SETS 
CABINETS, COMPONENTS, INSTRUMENTS, and ACCESSORIES 

SPECIAL! 
TE 

eaMrEOt.. 

REMOTE CONTROL TV CHASSIS 
Here's the finest buy in Remote Control TV. Unit 
is all -electronic; no troublesome mechanical parts. 
Gives complete operating control of set. Plus - 
the latest Transvision A -4 Wired TV Chassis; com- 
pletely aligned; ready to plug in. Has AFC and 
AGC. Top quality reception, even in fringe areas. 

17" A -4 TV Chassis, remote control, and CRT..net $199 

20" A -4 TV Chassis, remote control, and CRT..net 219 

With Du Mont Tuner and FM radio, add IO 

BEAUTIFUL TV CONSOLES 
Ideal for Custom -Building or Conversion. Factory prices 
start from $49. Send for Cabinet Catalog now. 

CR TUBE TESTER -REACTIVATOR 
Tests Picture Tubes and Renews Brightness of 
Many Dim Picture Tubes. Without removing pic- 
ture tube from set, measure Cathode emission . . . 

locate shorts between elements 
locate high resistance shorts 

or leakage as high as 3 megohms. 
Then, REACTIVATE dim picture 
tubes if there's no mechanical de- 
fect in tube. 110V -60 cycles; Fully 
weighs 3 lbs. Guaranteed. 

net 

FIELD STRENGTH METER 
AT NEW LOW PRICE 

Improve TV installations; save half the work with 
the Transvision Field Strength Meter. $ 
Model FSM -1. complete with tubes.. 57 net 

SAVE ON PICTURE TUBES 
Direct from Factory! 

2 Year Factory Guarantee! 
Amazing new LOW PRICES on all size Picture 
Tubes with Transvision's 2 -Year Guarantee. pro- 
rated. Send for Price List now. 

MULTI -SET CONNECTORS 
feed up to 5 TV Sets from 1 Antenna 

Prices: Multi -Set Conn. for 2 sets $4.95 list* 
For 3 or 4 sets 7.95 list* 

*Dealers, write for discounts 
Write for Price List 
on TV COMPONENTS 

Want to Make More Money in TV? 

Write for the Transvision Factory Agenf Plan 
and Complete Illustrated Literature 
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Become an 

electrical Engineer 

MAJOR IN ELECTRONICS 
B. S. Degree in 36 Months 

Radio -Television Technician 

Certificate in 18 Months 

By 1954 there will be at least two positions 
for every engineering and technician gradu- 
ate. This College offers d tested plan that 
permits you to enter these vast employment 
opportunities at an early date. First -you 
save a valuable year through optional year - 
round study. Second -you can receive ad- 
vanced credit for prior training gained in 
the armed forces, other schools or field ex- 
perience. 

Enter Both Radio and Television 
Through This Plan - 

12 months or one -third of the B. S. degree 
course (Electronics major) - also brings 
you the Radio Technician's certificate. An 
added 6 -month course qualifies you for the 
Radio -TV Technician's Certificate. 

The Proven "UNIT CHASSIS SYSTEM'.' 
of teaching was 
developed here. It 
"breaks down" the 
TV set by stages. 
You learn every 
component of all 
types and makes - 
and are prepared 
for future design 
changes, including 
the advent of color. 

SPECIAL! Television Clinics 
Ambitious Radio and TV Servicemen can en- 
roll now in special one -month spring or sum- mer clinics -to handle latest field service 
problems. Combine education and vacation. 
Over 48,000 former students from all states 
and 23 overseas countries. Faculty of trained specialists. Modern laboratories and equip- ment. Nonprofit technical institute and col- 
lege 49th year. 

t 

MILWAUKEE 
SCHOOL OF ENGINEERING 

Founded 1903- Milwaukee, Wis. 
Terms open April, July, October, January 

FREE - Write for "Occupational 
Guidance Bulletin," "Your Career" 
booklet, and Catalog. 

Milwaukee School of Engineering 
I Dept. RN 252, 1025 N. Milwaukee i Milwaukee, Wisconsin 
I Without obligation send Catalog for 
I Electrical Engineering, B. S. Degree, I majoring Electronics :0 Power ;D "Your 

Career "; Occupational Guidance Bulletin 
I on: ] Radio -TV; Electrical Power; I D Welding; Heating, Refrigeration Air Conditioning. i TV Service Clinic 

IName Age 

Address 

City Zone State 

If veteran, indicate date of discharge 

The quickest analysis of an ampli- 
fier's operation with respect to its sta- 
bility is accomplished by plotting the 
gain and phase response without feed- 
back at all frequencies on a polar dia- 
gram. The resulting chart (see Fig. 3) 
is known as a Nyquist Diagram. The 
graphical measurement of the margin 
of stability then appears as the dis- 
tance from the curve to a -20 db point 
(the amount of inverse feedback) at 
180° phase shift. Oscillations would 
occur with the application of this 
amount of feedback, if the curve were 
to enclose this point. As shown in the 
graph (Fig. 3), both the low and high 
frequency stability margins are un- 
usually wide. 

Speaker Damping 
One extremely important character- 

istic, resulting from the use of a triode 
output stage along with a large degree 
of inverse feedback, is a very low out- 
put source impedance. In the case of the 
Craftsmen 500 amplifier, this imped- 
ance, as seen by a speaker connected 
to the 16 ohm tap, is only 0.5 ohm. The 
amplifier can, therefore, be considered 
to have a 16/0.5 or 32 :1 damping fac- 
tor. Of even greater importance is 
the fact that this impedance is main- 
tained near this 'value (see Fig. 4) 
throughout the audio range. The use- 
fulness of such excellent speaker 
damping at very low frequencies has 
been readily demonstrated in reducing 
speaker "muddiness" and "one -note- 
boom." At higher frequencies, the ef- 
fect of damping transient distortions 
in the speaker is often conveyed to the 
listener as a fresh sensation of clarity 
in reproduction. 

Distortion 
As can be seen by referring to the 

distortion vs power output diagram, 
both the harmonic and intermodulation 
distortions are remarkably low in this 
amplifier. At one watt, the inter - 
modulation distortion (measured with 
40 and 12,000 cps:4 /1) is below 0.04 %, 

I6X 1 

20XZa 
o _F 

32X C,p.5 

a J 
64X gol 

ó Zo 
10 00 K 

FREQUENCY IN cps 

Fig. 4. Graph showing the output source 
impedance- frequency characteristic of unit. 
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Fig. 5. Harmonic and intermodulation 
distortion vs power output of unit. 

while the harmonic distortion is even 
less than 0.01 %. 

Because these very low magnitudes 
of distortion are maintained through- 
out the audio range, this amplifier has 
been described as being not only a high - 
fidelity amplifier but also capable of 
ultra -fidelity. 
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sion," Wireless World, August, 1949. 
.9. Sarser, D and Sprinkle, M.C.: "Musi- 

cian's Amplifier," Audio Engineering, No- 
vember. 1949. 

4. Cooper, G.F.: "Audio Feedback Design -Part 3- Analysis of the Williamson Am- 
plifier," Radio -Electronics, December, 1950. 

5. Heroes. H.I.: "Building the 'William- 
8071; Amplifier," RADIO & TELEVISION NEWS, 
December, 1950. 

Under chassis view of the Craftsmen 500 amplifier using the Williamson principle. 
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B -19 MK11 TRANS - 
RECEIVER 

Less Power Pack .. $32.50 
B -19 Power Pack. 8.95 

1D -24 ARN -9 
Dual 0 -200 Mi- 
croamp, Move- 
ment in 3" Case. 
ILS Equipment 

56.95 

ARCS y 
MODU- 
LATOR 
MD7 /ARC5 

Plate Modula- 
tor w /dyna- 

motor complete w /Tubes 
1 -1215, 2 -1625, 1- 
VR50. Good cond. 
Price $7.95 

MOBILE MODULATION KITS 
T -103 Mike to 6J5 grid. 
T -102 6J5 to Modulators, PP 6V6 or PP 6L6. 
T -104 Mod. Trans. PP 6V6 or PP 6L6 to 829, 832, or 
2E26. 
Allicomponents miniature, ruggedized, and hermetical- 
ly Sealed. 
COMPLETE KIT & DIAGRAM $3.50 

HI -FI UNIVERSAL OUTPUT TRANSFORMER 
Amertran Silcor. PRI: 20,000/16,000/5000 /4000 ohms. 
Sect. 500/15/7.5/5/3.75 /1.25 ohms. 30 db. contin. 
Flat to 20,000 CY. w /Diag $4.75 

SELENIUM 
RECTIFIERS 

UP TO 18 VAC IN- 
UP TO 14 VDC OUT 
21. $ 2.50 
41 4.00 
61. 6.00 

104 7.50 
124 9.00 
2411 18.00 
UP TO 36 VAC IN- 
UP T028 VDC OUT 
lA $ 3.00 
2A 4.00 
4A 8.00 

10A 14.50 
12A 18.00 
24A 36.00 
UP TO 54 VAC IN- 
up T042 VDC OUT 
2A $6.50 
4A ........ 8.50 
UP TO 120 VAC IN 
--UP TO 100 VDC 

A 
OUT 

1(A 48.00 
12A 60.00 
Special Rectifiers 

On Request ' 
H i- Current Chokes 
I II Y -12 Amp -46 

ohms $14.95 
n HY-2.5 Amp - 
('used $2.25 

ID-VOLT. XFMRS 
Primaries 115v, 

60 Cycle 
3 -40V at 3.5 

amps $3.75 
21v -1.5A 1.95 

.98 
I '.c -5A 3.75 
12v -5A 3.75 
HI CAP. FILTER 

CONDENSERS 
Cap. WVDC Price 
500 15 51.35 

2000 6 1.85 
.500 200 2.00 
250 150 1.45 

OHMS OHMS OHMS 
5 150 7,500 
5.05 250 10,000 

10 430 12,000 
18 468 17,000 
82 800 20,000 

120 920 30,000 
125 1100 35,000 
128 4300 84,000 
30e EACH...10 FOR $2.50 
100K 120K 150K 220K 
40e EACH...10 FOR 53.50 
1 MEGOHM...EACH 75c 

MAGNETRONS 
Tube 
2J27 
2J31 
2J21-A 
2122 
2J26 
2J32 
2138 Pkg. 
2139 Pkg. 
2J49 
2161 

700 A, B, C, D 

2162 
3J 31 
5130 
718DY 
720BY 
725-A 
730-A 
QK 62 
QK 61 
QK 60 

UNIVERSAL POWER 
TRANSFORMER 

Pri: Vibrator Input 5, 6/12/ 
24/110 VDC, AC Input: I10/ 
220 V, (t1 60 CY. 
Sec: 230 -0-230 V -40 NIA, 
6.3 V -1.8A. $1.49 Ea 

Type 
PE86 0 M41 
P M33A 
pE101C 

8D AR 93 
23356 
35C0458 
ZA-085 
ZA-056 
B-19 pack 

DYNAMOTORS 
Input Output 

Volts Amps. Volts Amps. 
28 1.25 250 .060 
14 
28 

13/26 

28 
27 

12/24 
12/24 

12 

7 540 .250 
12.6 400 .135 
6.3 800 .020 
3.25 375 .150 
1.75 285 .075 APN -1 

4/2 500 .050 
8/4 12/275 3/110 
9.4 275 .110 Mark II 

500 .050 

A NATURAL FOR THAT NEW 2 -OR -3 ELE- 
MENT PLUMBERS DELIGHT. 9 FT. LONG, OF 
TUBULAR STEEL CONSTRUCTION. END 
BRACKETS FOR MOUNTING ELEMENTS. MAST 
MTG. CUP 3" DIAMETER. ONLY 20 LBS., NET 

$4.95 WEIGHT. 
TAKE 'EM AWAY FOR ONLY 

SR -9 
SONAR 
MOBILE 

RECEIVERS* 
27- 30 MC 
30- 40 MC 
50- 54 MC 

108 -132 MCI 
144 -149 MC 
152 -163 MC 

MB -26 
SONAR 
MOBILE 
XMTRS. 

27- 30 MC 
30- 40 MC 
50- 54 MC 

108 -132 MC® 
144 -149 MC 
152 -163 MC 

*Available in either AM or FM models 
Qi Models available for either 6, 12, 24 VDC. 
Price: SR -9 or MB-26 $72.45 

Send for Tech. Data 

OIL CONDENSERS 

Mfd. Volt. Price 
5 50 $0.45 

650 80 1.95 
15 220AC 2.20 
0.5 750AC 1.59 
0.5 1000 .69 

2x0.5 1000 .70 
1 1000 .75 
1.5 1000 .85 
2 1000 .90 
4 1000 1.75 

3x.01 1200 1.35 
1 1500 1.30 
1.5 1500 1.40 
2 1500 1.45 
0.15 4000 1.20 

2x0.1 4800 1.20 
0.1 6000 2.39 
1.5 6000 17.50 

2x0.1 7000 2.95 
.015 16000 3.95 
.0016 15000 5.95 
25 20000 

1 25000 
5 25000 

1 7500 

MANY OTHERS 

MOTOR START. COND. 

CAP VAC. PRICE 
$1.20 

1.00 
1.35 
1.25 
1.25 
1.25 
1.50 
1.60 
1.25 
1.25 
1.25 
1.50 
1.65 
1.75 
1.50 
1.85 
1.85 
1.75 
1.95 
1.95 
2.10 
2.40 
3.00 
2.75 
2.85 

13 -15 
20-24 
26-30 
43 -65 
43 -48 
50-75 
53 -60 
61 -69 
64 -72 
72 -87 
75 -84 
88 -106 

107 -129 
130 -157 
130 -150 
130 -180 
158 -191 
161 -180 
189 -210 
200 -220 
270 -300 
324 -360 
378 -420 
432 -480 
485 -540 

220- 
110- 
220- 
110- 
110- 
110- 
220- 
320- 
110- 
110- 
110- 
110- 
110- 
110- 

70- 
110- 
110- 
110- 
110- 
110- 
110- 
110- 
175- 
110- 
110- 

Time Delay Relay -45 Sec. 115VAC -DC 10A... $2.29 
Carbon Pile Reg., 18V -.5V 435X025 7.50 
ART -13 Driver Trans. 6V6 to P -P 811's 1.29 
DM 34 Dynamotor, 14V In, 220V, 80 MA out 
Sens. Relay: 3.5MA, 13K ohms, 2PST, 2A 1.29 
Klixon Breaker: Thermal, 35A .69 
T -30 Carbon Mikes -New .89 
Screen Mod. Trans. for 807's 1.19 
3 -4 MC coils for ARC -5 Trans. 46029, #7247, Set 2.79 

Radio 
Set 

RC 36 
RU 19 
BC 456 
SCR 515 

D-104 12 225 .100 
440 .200 

DA-3A 28 10 300 .060 SCR 522 
150 .010 

14.5 .5 
5053 28 1.4 250 .060 APN-1 
PE73CM 28 19 1000 .350 BC 375 
CW21AAX 13 12.6 400 . 135 

26 6.3 800 .020 
9 1.12 

PE94 28 10 300 
150 

14.5 

200 
.010 

5 

SCR 
522 

SPECIAL CONVERTER 
IN: 115VDC, OUT 12 /26VDC, 500W 

BRAND NEW $99.50 

INVERTERS 
PE 218 -E: Input: 25 28 vdc. 92 amp. Output: -115 v 

350 -500 cy. 1500 volt -amperes. Dim: 17 "x61í "x10" 
New $49.50 

PE 218 -H Same as above except size: 1658 "x6 "xI0" 
New $49.50 

PE 206: Input: 28 vdc. 38 amps. Output: 80 v, 800 cy. 
500 volt -amps. Dim: 13 "x51 §"x1058 ".New $22.50 

RACK PANEL TYPEWRITER DESK 
Heavy duty standard panel, 19 "x1058 "Wx1 /e, tough 
steel, supporting metal desk well 20 "x15" wide x 458" 

deep. Ideal for that 
new, compact rig. 
Space saving panel 
may be used to sup- 
port extra equip- 

SPECIALS 

LINE FILTERS 
LINE FILTER. GE 100 
Amp Filter w /2x5Mfd 
50V oil cond. 

Q 
10VAC sDC... $1.39 
1KW LINE FILTER, 
clean up BC1 & TV1. 
Easy to $3.95 Mount 
Noise Filter. Jx51E. 

10 Amp $1.29 
Noise Flit. Jx55D. 

4 Amp 35c 

932 PHOTO TUBE 

Gas Photo - 
tube having 
S1 response, 
particularly 
sensitive to 
Red and Near 
Infrared Ra- 
diation. Can 

be used with incan- 
descent light source. 
Send for Data. 
Price 75e 

FILTER CHOKES 
Stock Description Price 

' AUDIO TRANSFORMERS 
AT501 HI -FI Special: PRI: 3000 ohms P -P /Sec: 
4/16/12/50/200o hms 60- 10.000 CY. -1 db 50W 

$3.49 
AT152 HI -FI Driver Pri: 10,000 ohms See: 40,000 
ohms PP Grids 50 -15 KC /1 db $1.49 
AT063 Output to H.S. or line PRI: 14,200 ohms SEC: 
8000 /600 ohms $1.19 
ÁT449 HI -FI Driver (5000 ohms) to P.P. output grids 
(4,000 ohms) 100 -10.000 CY. 10 W. 6V6 to PP 805's 

$2.39 
AT666 Intercom Input: Spkr (-4-8 ohms) to grid 

A'15 Plate 0 
ohms) 

T4 18,000 ohms C.T.) to line (125 ohms) 
175 w.- 500 -600 CY $1.95 
AT858 Plate (10,000 ohms C.T.) to line V.C (500/ 
125/30 ohms) HI -FI -50 W $6.95 
ÁT070 Mike -or -Line (250 ohms) to grid (250,000 ohms 
C.T 
AT765 Mike -or -Line (600 ohms) to grid (50,000 ohms 
C.T ) 50.89 

BC605 INTERPHONE AMPLIFIER 
Easily converted to an ideal inter -com- 
munications set for office- home -or 
factory. Complete w /conversion dia- 
gram for 110V operation. 
Brand New $4.75 

TRANSFORMERS 
ALL PRIMARIES 

117V, 60 CYCLES 
COMBINATION TRANSFORMERS 
Stock No. Rating Price 
CT-77B 5500V .002 2.5V/2A, 

12KV TEST, 
6.3VCT/.6A, 
4600V TEST... $12.95 

CT-7513 1200VCT 600MA 2X5VCT/6.2A, 
6.3 V CT/3A, 
6.3V/.3A 14.95 

CT-J5-2 600VCT 200MA 5V/6A 4.95 
CT-825 360VCT .340 6.3VCT/3.6, 

6.3 V CT/3A . . . . 3.95 
CT-626 1500V .160 2.5/12,30/.100 9.95 
CT-15A 350VCT .070 6.3/.6,6.3/1.8,31bs. 2.95 
CT-071 110V .200 332. 5V/10, 

5/1, 4.95 
CT-378 2300V 4MA 2.5/2 6.95 
CT-367 580VCT .050 SVCT/3A 2.25 
CT-721 550VCT .100 6.3/1, 2.5VCT/2 2.95 
CT-99A 2x110VCT .010 6.3/1A, 2.5VCT/7A 3.25 
CT-403 350VCT .026MA 5V/3A 2.75 
CT-610 1250 .002MA 2.5V/2.1A, 2.5V/ 

1.75A 4.95 
CT-137 350VCT .026MA 5V/3A 2.75 
CT-456 390VCT 30MA 6.3V/1.3A, 5V/3A. 3.45 
CT-160 800VCT 100MA 6.3V/1.2A, 5V/3A. 4.95 
CT-319 660VCT .085A 5V/2A, 6.3/7.5A, 

CT-441 50-46V 200MA 110VCT 2A 2.75 
CT-442 525VCT 75MA 5V/2A, 10VCT/2A, 

50V/200MA.. . . 3.85 

KLYSTRON TRANSFORMER 
PRI: 115V, 60 CY. 
SEC: 1050V /1OMA, MINUS 625V /5MA, 26.3V/ 

4.5MA, 2x2.5V/3A, 6.3V, 3A. 22.45 Stock No. CT -341. Only a few left at.. $ W 

FILAMENT TRANSFORMERS 
Stock Rating Price 
FT -924 5.25V/21A, 2x7.75V/6.5A, 2x26V/ 

2.5A 17.95 
FT -824 16V /1A, 7.2V/7A, 6.4V /10A, 6.4V/ 

2A, 2x26V/2.5A 12.95 
FT -357 9VCT /45A 14.75 
FT -781 866 Trans. 2x2.5/5A 2.25 
FT -674 8.1V /1.5A 1.10 
FT -157 4V /16A, 2.5V/1.75A 2.95 
FT -101 6V /.25A .19 
FT -55 -2 7.2V/21.5A, 

5 
6.5V/6.85A, 5V /6A, / 8.95 

FT -986 16V 4 4.5A or 12V 4 4.5A 3.75 
FT -38A 6.3/2.5A, 2x2.5V/7A 4.19 
FT -A27 2.5V/2.5A, 7V /7A, TAP 2.5V/2.5A, 

16KV. TEST 18.95 
FT -340 2x2.5V/3A, 7V /7A -23KV TEST 24.95 
FT -038 6.3V /500A, WELD 29.45 
FT -364 6.3V /2A, 6.3V/4.5A 2.29 

PLATE TRANSFORMERS 
Item Rating Each 
PT -614 4730VCT /500MA, 12KV INS 

PT -31A 2 x 300V/5 MA .79 

$29.95 
PT -976 Auto: 120VCT /10MA .69 

PT -033 4150V/400 MA 11yá x 934 W x 9' D 
49.95 

PT -403 Auto:70 
lbs 

70V /lA 2.29 
PT -160 112OVCT /770 MA, 590VCT /82 MA, 

25 lbs........... 24.95 
PT -170 Auto: 156/146/137/128 -.71A 3.29 
PT -31A 2 x 300V 5 MA .79 
PT -976 12OVCT /10MA .79 
PT -12A 280VCT/1.2A 2.95 
PT -919 1200-0-1200 200 MA 8.95 

CH -250 SWING. 2.5- 24H/.4 -.05A 10KV Test $7.95 
CH -8 -19 SWING..006H /5A- .035H/.5A .032 

ohms DCR, IKV TEST 3.95 
CH -776 1.28 H /130 MA /75 ohms 2.25 
CH -344 1.5 H/145 MA /1200V Test 2.35 
CH-854 1 HY /80 MA 1.29 
CH -43A 10 HY /15 MA -850 ohms DCR 1.75 
CH -999 15 HY /15 MA -400 ohms DCR 1.95 
CH -511 6 H /80 MA -310 ohms DCR 2.45 
CH -3 -501 2x. 

M 
5H /100 MA 2.79 

1.79 
C H -488 10 HY .030A 1.19 

ment. Attractive gray C H 188M 5 HY 200 A finish. New... Only 
Each 

left $4.95 
111111t. CH -791 Dual 1.75 -.125 HY 100 MA 

RACK -PANEL DESK 
Tough, ya" steel panel with reinforced members. Sup- 
ports 

0 

avyduÌyea 
Ideal 

desk 22x22 ". Standard panel 

space saver for 
Freq - Meter, VFO, 
or Receiver. Brand 
New. While They 

1.27 Each $4.95 

All merchandise guaranteed. All prices F.O.B. N.Y.C. Send M.O. or Check. Only shipping charges sent C.O.D. Rated concerns send P. 0. 

COMMUNICATIONS EQUIPMENT CO. 
131 Liberty St., New York, N. Y., Dept. N -2 CHAS. ROSEN Phone: Digby 9 -4124 
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Special Offer On This 

Complete RADIO 
ENGINEERING 

IBRARY 
New, Up -To -Date Edition of Fa- 
mous Library Covers Whole Field 
of Radio Engineering. Places Lat- 
est Facts, Standards, Data, Prac- 
tice, and Theory At Your Finger- 
tips. 

THE five big volumes of the new edition of 
the Radio Engineering Library now include 

the very latest facts, standards, data, and prac- 
tice. This Library will help solve hundreds of 
problems for designers, researchers, engineers, 
and students in any field based on radio. 

Written by leading radio engineers, these books 
cover circuit phenomena, .networks, tube theory, 
vacuum tubes, amplification, measurements, etc. 
-give specialized treatment of all fields of prac- 
tical design and application. They provide you 
with a complete and dependable encyclopedia of 
facts. 

5 Volumes 3872 Pages 2770 Illustrations 

Eastman's FUNDAMENTALS OF VACUUM TUBES, 3rd 
Edition. 
Terman's RADIO ENGINEERING, 3rd Edition. 

Everitt's COMMUNICATION ENGINEERING, 2nd Edi- 
tion. 
Hund's HIGH FREQUENCY MEASUREMENTS, 2nd Edi- 
tion. 
Henney's RADIO ENGINEERING HANDBOOK, 4th Edi- 
tion. - 

SEND NO MONEY 
Special Low Price Easy Terms 

On this special offer you get this Library for 
$34.50, instead of $39.00. You save $4.50 and 
may pay on easy terms. Mail coupon below to 
examine the Library FREE for 10 days. No obli- 
gation. These books are recognized as standard 
works; you are bound to need them. So take ad- 
vantage of this special money saving offer. Mail 
coupon at once.' McGraw -Hill Book Co., Dept. 
RTN -2 -52, 327 W. 41st Street, New York City. 

McGRAW -HILL BOOK CO., Dept. RTN -2 -52 
327 West 41st St., New York 18, N. Y. 

Send for to days' FREE trial, the RADIO ENGINEERING 
LIBRARY. If not satisfied I will return books Otherwise I 

will send $4.50, plus delivery charges, then; and $5 a month 
for 6 mouths. (Reg. price $49.00; you save $4.50). 

Name 

Home Address . 

RTN -2 -52 

City & State....... .......................... .......... 
WE'LL PAY DELIVERY CHARGES if you enclose 

$4.50 first payment WITH coupon. Same return priv- 
ilege for full refund. 
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Tube Substitutions 

for TV Receivers 
As the tube situation gets tighter, technicians will 
be forced to improvise to keep TV sets in operation. 

By 
MEYER CHERTOCK 

Delehanty Institute 

THE necessity for developing sub- 
stitutes for television compo- 
nents in short supply has already 

become acute. When prompt repairs 
are required to keep sets in operation, 
available materials must be used. 

Since the shortage of tubes is one 
of the technician's greatest headaches 
at present, the techniques for substi- 
tuting available types for hard -to -get 
numbers will be considered here. 

11.F., I.F., and Video Amplifiers 
In the r.f., i.f., and video amplifier 

family, we have such tubes as the 
6AC7, 6AU6, 6BH6, 6AK5, 6ÁG5, 6CB6, 
6BC5, and 6BA6. If the heater voltage 
is drawn from the 6.3 volt winding of 
the power transformer rather than a 
series filament connection, the differ- 
ences in heater current may be disre- 
garded. A small increase or decrease 
in heater current will not damage the 
power transformer. Aside from some 
differences in Gm, R5, and interelec- 
trode capacity, most 7 pin miniature 
triple grid amplifiers can be inter- 
changed and will provide adequate 
operation if certain factors are taken 
into consideration. 

In Fig. 1A, the plate, screen, grid, 
and heater pins are numbers 5, 6, 1, 3, 
and 4. These tubes differ only in the 
heater, suppressor, and cathode pin 

connections. A jumper may be con- 
nected from suppressor to cathode, be- 
tween pins 7 and 2, if the grounding 
connection is removed from the sup- 
pressor. With this small change, it is 
now possible to insert any of the fol- 
lowing tubes and, in most cases, recep- 
tion will be possible. These tubes may 
operate in such a socket : 6AU6, 6AG5, 
6CB6, 6AH6, 6BJ6, 6BA6, 6AK5, 6BC5, 
6BH6, and 6AS6. 

Since each of these tubes have 
slightly different characteristics, the 
i.f. or r.f. response curve may have to 
be altered. However, if the substitu- 
tion provides the desired end result -a 
fair picture on the screen -the substi- 
tution may be considered successful. 

To touch up the i.f. response curve, 
an r.f. sweep generator will have to be 
connected to the mixer grid, and an 
oscilloscope connected to the video de- 
tector load resistor. A slight adjust- 
ment of the i.f. transformers will then 
have to be made to correct any serious 
distortion of the response curve. 

Audio Circuits 
In the second section of TV receiv- 

ers, we may find 6SH7 or 6SJ7 tubes 
and these may be interchanged. The 
6SH7 has the suppressor connected to 
the cathode internally, and has two 
cathode leads. They function as. FM 
limiters or sync clippers. Audio am- 
plifiers such as 6AT6 and 6AV6 have 
similar characteristics. Newer addi- 
tions to the duo -diode and triode fam- 
ily are the 6AQ6, 6BF6, 6BU6, and 

Fig. 1. 

I6LP4 
12LP4-t 
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6BK6. These tubes differ only in mu 
for the triodes, and rectification effic- 
iency for the diodes. 

In most cases, any of the duo -diodes 
or triodes listed will provide reception 
of audio signals. In Fig. 1B, the socket 
pin numbers are common to a large 
fam.ly of tubes -6AT6, 6AV6, 6AQ6, 
6BU6, 6BF6, and 6BK6. 

Audio power amplifiers provide a 
wealth of possibilities for interchang- 
ing. The 6V6, 6K6, 6F6, 6U6, and 6Y6 
have similar base connections. Where 
the output circuit is not a push -pull, 
substitution of any of these tubes will, 
in most cases, provide reception. In 
push -pull circuits, identical tubes must 
be used, as the plate current unbalance 
will accentuate power supply hum. 
The plate current may be adjusted to 
the tube manufacturer's recommenda- 
tions by changing the cathode bias re- 
sistor to provide more or less bias. 

The miniature audio power ampli- 
fier family seems to suffer from a lack 
of uniformity as far as base pin con- 
nections are concerned. Reception of 
audio signals may be obtained by sub- 
stituting any of the tubes shown in 
Figs. 1C, 1D, 1E, and 1F, if the tube 
socket is rewired. Adapters may be 
made permitting the use of octal base 
tubes in place of 7 pin miniatures, or, 
more easily, 7 pin miniatures in place 
of octals or loctals. 

To use a miniature tube in place of 
a loctal or octal base tube, it is neces- 
sary to have a miniature socket and 
an octal or loctal tube base. Wires are 
connected to the miniature socket and 
pul ed through the corresponding ele- 
ment pin of the octal tube base. 

Some miniature tubes which can be 
interchanged with the octal or loctal 
type tubes are listed for audio only. In 
addition, a miniature for a 6 prong 
tube has been added: 
6AT6 6AT6 6AT6 6AQ5 6AR5 6BF6 
6SQ7 6Q7 75 6V6 6K6 6SR7 
6BF6 6AT6 6AT6 
6R7 7B6 7C6 

Rectifiers (Low Voltage) 
The 5U4 may be substituted for the 

5Y3 low voltage rectifiers. A 5T4 or 
5V may be substituted for the 5U4. 
A rectifier socket may be made to han- 
dle 5X4, 5U4, 5V4, and 5T4 by connect- 
ing the jumpers as shown in Fig. 1G. 
These same jumpers make it possible 
to substitute a 5Y3 for a 5Y4, or vice 
versa. A 5Y3 may be substituted for a 
5W4 or 5Z4 without any rewiring. 

Ely the use of adapters, various base 
type rectifiers may be interchanged. A 
four prong base rectifier may be used 
for either an octal or a loctal base. A 
miniature may be used for an octal or 
a five prong base tube. All that is nec- 
essary is the wiring of the same ele- 
ments together between different 
bases. Some combinations are: 

5V4 5Z3 80 6X4 6X4 
5AZ4 5U4 5Y3 6X5 84 

Single Triodes 
A 6J5 vertical oscillator may be re- 

placed by one -half of a 6SN7 if the 
socket is rewired for the 6SN7 triode 

Oval a 

CLEARER PICTURE 
o You 

BUSINESS FUTURE 

PRODUCT DEVELOPMENT ENGINEERING 

by PENN 7edetowet 

POLE BASE 
MOUNT- PBMS. 
Construction 
permits mount- 
ing on peak of 
ridge so erec- 
tion can be made 
from either ridge 
or side. 

To know what tomorrow's developments in 
tower engineering and merchandising may be 

. keep posted on what's happening today 
at Teletower! Almost since T -V came out of 
the laboratories and into the living rooms. 
Teletower has been first with the important 
product developments. The Teletower itself 
... the improved T -X section ... the adjust- 
able roof mount ... the built in base . 

these were simply forecasts of even bigger 
"firsts" to come. 

Stay tuned in with Teletower! Watch this 
publication for our advertising ... the ad- 
vertising of the tower that tops all others 
in sales. 

CANADIAN REPRESENTATIVE: Atlas 
Radio Corp., Ltd., 560 King Street, W. 
Toronto, Canada. 

LP' 

eletw,avhl 
higiottie44 

-Met 
dfanduwee 

PENN BOILER & BURNER MFG. CORP., LANCASTER, PA. 
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TU NG-SOL 
for 

Uniformity 
and 

Dependability 

REPLACEMENT: 

Tung -Sol tubes keep service 

standards up to set manu- 

facturers' specifications. 

INITIAL EQUIPMENT: 

Tung -Sol tubes meet the 
highest performance require - 

..ments of set manufacturers. 

TUNG-SOLS 
RADIO, TV TUBES, DIAL LAMPS/ 

TUNG -SOL ELECTRIC INC., NEWARK 4, N.1. 
Sales Offices: Atlanta Chicago Dallas Denver 

Detroit Los Angeles Newark 

ALSO AUTO LAMPS, ALL -GLASS SEALED 
BEAM LAMPS AND SIGNAL FLASHERS 

section, as in Figs. 1H and 1I. A 6C4 
may be used in place of a 6J5 if a mini - 
ature -to -an -octal adapter is employed 
connecting the 6C4 elements to the 
proper octal pins. In some cases, 
6AU6's have been rewired as triodes to 
replace some miniature triodes, and 
good results have been obtained. 

Horizontal Dampers 
The 5V4 damper may be replaced 

temporarily by a 5Y3 with some 
change in horizontal linearity, or the 
octal socket may be rewired for a 6W4. 
6W4 and 6U4 have identical electrical 
characteristics and pin numbers. They 
serve primarily as horizontal dampers. 

Readjustment of the horizontal 
drive and the horizontal linearity slug 
may correct the linearity to some de- 
gree. Expansion of the left half of the 
pattern may be corrected by a reduc- 
tion in size of the damper resistor. If 
the 5V4 is replaced with a 6W4 in the 
Philco 48 -1000, the socket is rewired, 
and the series resistor to the 5V4 
heater may be shorted out. 

Horizontal Amplifiers 
A 6CD6 may be interchanged with 

a 6BG6 as a horizontal amplifier. The 
slight difference in bias is easily over- 
come by additional bias obtained from 
the rectification of the saw -tooth wave 
pulses in the grid circuit. Either of the 
above may be rewired to accommodate 
a 6BQ6 (see Figs. 1J and 1K). 

The new 6BD5 as well as the old 807 
offer some possibilities which the au- 
thor has not as yet tried. 

Vertical Amplifiers 
A number of substitutions may be 

made in the vertical amplifier family. 
6V6 and 6K6 may be interchanged. 
Parallel triodes of 6SN7 may be re- 

wired for 6V6, or vice versa. Any of 
these may be replaced with a 6S4 with 
a 9 -pin miniature socket, or vice versa. 

Sync, Sweep, Etc. 
A miniature, such as 12AU7, may be 

interchanged with an octal such as the 
6SN7. A 12AU7 and 12BH7 may be in- 
terchanged in many applications. 

A 6SN7 multivibrator whose cath- 
odes are connected may be rewired for 
a 6N7. A 6SN7 may be rewired to ac- 
commodate a 6F8, since both are iden- 
tical in characteristics. The 6SN7 is 
the modern single -ended edition of the 
6F8, and the 12AU7 is the more mod- 
ern 9 -pin version of the 6SN7. 

The 6SL7 is the modernized single - 
ended version of the 6C8, and the 
12AX7 is the 9 -pin version of the 6SL7. 

CH Picture Tubes 
Picture tubes are quite an expensive 

item. When there is doubt as to 
whether the picture tube or some com- 
ponent in the chassis is at fault, a tern- 
porary substitution of some other 
picture tube may be possible. A very 
simple substitution can be made by in- 
terchanging 10BP4. 12LP4, or 16LP4. 
The deflection angle of each of these 
tubes is the same. A receiver which 
provides a full size picture on a 10BP4 
face will also provide a full size pic- 
ture on a 12LP4 or 16LP4 face, and 
vice versa, as shown in Fig. 1L. 

A simple precaution worthy of some 
note concerns the 16LP4. The neck 
surrounding the cathode -ray gun of 
the 16LP4 is one inch shorter than the 
neck surrounding the 10BP4. The 
bulky, old electromagnetic type of ion 
trap will not fit in this space. Either 
a single or a double permanent magnet 
type of ion trap beam bender must be 
employed with the 16LP4. -- 

From Leonard J. D'Airo comes another conversion diagram of considera- 
ble interest to television technicians. Mr. D'Airo has used this technique 
in converting Tele -King receivers to accommodate 16" and 19 CR tubes. 

6SN7 

ä 
R2 

6BG6 

2 

TO ORIGINAL 

CONNECTIONS. 

R6 R7 

r< 

IB3 

TI 

CAP 

R9 

C 

T 

4 
WIDTH 

COIL 

VV 
UN. COIL 

N 

72 DEO. 
NOR. DEE 

COILS 

Change R.- 680,000 ohm 
RT-Add 
Ra -8200 ohm R.- 470,000 ohm 
R5-Add 
R,1-2 80 ohm R- 10,000 ohm 

To 
470,000 ohm, 1/2 W- 
15,000 ohm, 1 w. 
15,000 ohm, '/2 w- 
1 megohm, 1/2 W. 
l00 ohm, 1/2 w- 
100 ohm, 2 w. 
5000 ohm, 1 w. 

Change 
R.-Add 
RB-1 megohm 
C,-Add Cî-1 µfd. 
C3-500 µµ1d., 10,000 v. 
C.-Add 
Tl-RCA 211T1 

AM'AM--:* * 

To 
10,000 ohm, 10 w. 
500,000 ohm, 2 w. 
.05 81d., 600 v. 
.5 aid., 600 v. 
500 Add., 20,000 v. 
.005 aid., 600 v. 
GE T77J1 and width coil 
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OUTSTAND .NG V 
RPC SUPER CHIEF 

ANTENNA KIT 

The finest in all- around reception. 

Separate high band and low band 
antennas. Constructed of high tensile 
aluminum. Complete with: 

60 ft. 300 ohm line. 

;i ft. 1 1/4" rustproof steel mast. 

Double strength chimney mount. 

2 -mast std. off. 

.1-7' std. off. 

:3 -31/2" std. off. 

"I -RCA lightning arrestor. 

COMPARE THIS PRICE! $7.95 

TUBE SPECIALS 
IíCB6 59c 

líBC5 59c 

IíBN6 99c 

líAU6 59c 

6AK5 $1.15 
'I X2 79c 

70° Deflection Yoke 
WITH CONDENSER 

AND RESISTOR 
NETWORK $239 

FINEST MADE 

ALUES NOW AV 
SUPER SALE ITEM 

ELECTRIC SOLDERING GUN 

Best Made. 250 watt capacity. Heats 

in less than five seconds. Operates on 

60 cy. 120V, AC. Trigger switch. No 

current or time wasted. Lightweight. 
Gives perfect balance and soldering 

ease. Built -in Spotlight. Compare 

this gun to any other on the market. 

$999 
Complete with nickel and brass tip. 

Extra tips 15c 

AMAZING 

SPEAKER 

BUYS 
4" PM 1 oz. Mag. 

Each $1.19 
5" PM 1 oz. Mag. 

Each $1.19 
6" PM 1 oz. Mag. 

Each $1.55 
7" PM 2.15 oz. Mag. 

Each $2.15 
6x9" PM 2.15 oz. Mag. 

Each $2.25 
10" PM 3.15 oz. Mag. 

Each $3.39 

300 OHM LINE 
7 Strands ,' 20 heavy, pure 
polyethelene web. 
1000 ft $16.95 

AILABLE 
TWO UNHEARD OF VALUES! 

14" and 20" CONVERSION 

KITS AT NEW LOW PRICES! 

Simple conversions to larger screen 
television. 

14" Kit-1 4BP4 CR tube, 70° De- 

flection yoke. Attractive Lucite mask. 

NOW ONLY $2595 

20" Kit -20CP4 CR tube, matched 
ram, 70° yoke and 20" HV flyback 
transformer. Attractive gilt -edged 
Lucite mask. 

NOW ONLY $4995 

SUPER 

SALES ITEM! 
20CP4 CR TUBE. FIRST LINE. 

STANDARD GUARANTEE. 

Limited Supply Each $31.00 

* * * 

PHONO CRYSTAL 

CARTRIDGES 
REPLACE ALL 

STANDARD CARTRIDGES 

1 volt Each $1.49 
3 volt Each $1.59 

HICAGO 6, ILL. 
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4( * * * * * * * * * * * * * * * * * * * * * * * * ** 
* 

:UP TO 200 MILES* 
* ON ACTUAL FIELD TESTS WITH 

AT LAST! TV RECEPTION 

4( 

NEW DX630 CHASSIS 
*will operate in fringe areas or in localities* * remote from TV broadcast stations * * up to 200 miles. 

HAS 4 MICROVOLT SENSITIVITY -10 times any 
*other TV receiver. Will pick up distant stations* 
*without use of boosters or special antenna arrays* 

and with less noise. Will operate any tube in -* 
*eluding 24 ", greater brilliance, improved keyed* 
*AGC circuit, (eliminating flickering and fading). 
*Uses the best materials with a high factor of* 
*safety to insure trouble -free operation, STD.* 
*RTMA GUARANTEE free replacement of defec -r(. 
*five parts or tubes for 90 days. Completely fac -* 
*tory wired chassis ready to operate with 12' P.M.* 
*Speaker. $148.95t *Price including excise tax 

* TELEVISION PICTURE TUBES * 
*Standard makes, 6 months guarantee, all prices* 
*include 10% excise tax. (See ad for prices.) * 

TELEVISION CABINETS 
*We have a large variety of table model, consoles* 
.and combination cabinets DESIGNED TO PLEASE* 
*the most discriminating tastes. Beautifully fin -* 
4(ished, mostly handrubbed available in mahogany,* 
*walnut, and blond colors. Table model (outside* 
*dimensions 233/4" x 24" x 24 ") price in mahogany* 

for all sizes up to 20 ", including 
*mask, and 10% excise tax $34.95- 
*Extra for glass $2.75* 
*Consolette cabinet of beautiful design made of* 
*the finest veneers and good finish. Size 39" high* 
*x 24" wide x 223/4 ". deep finished. In mahogany* 
*or walnut. Cut for 630 chassis with 12" speaker* 
*will take either 16, 17, or 20" tube. 43.95* *Price including mask and excise tax. 
*Extra for glass $2.75* 
*For the various other cabinets in our large selec -* 
' tion we will furnish photos and other NECESSARY* 
*INFORMATION, ON REQUEST. New Dumont* 
*conversion kit. Send for Free Catalog. 

* TELEVISION COMPONENTS * 
*Television 630 chassis pan all socket, transformer,* 
*etc. holes punched made of sturdy cad- $3.95* *mium plated steel. Size -16 "x l7 "x31z" 

* TELEVISION PICTURE TUBES 
Standard Brands 
SIX -MONTH GUARANTEE 

I (Black Glass 16" >f 4(12 /z' ( 

*or White).... $23.95 Round (Black). $34.50* 
*Glass 14" Rec- Glass 16" Rec- 
-1K +angular (Blk.) $23.50 tangular (Blk.) $34.50* * 17" Rectangular (Elk.) $31.95* 

19" Round (Blk.) $39.95* 
*20 Rectangular (Blk) $39.95* 
*21" Rectangular (Blk) $42.95 * 

24" Metal $69.95* 

New -DuMont True Focus Conversion Kit * 
*Convert your Id set for oven focus over entire s n!* 
DuMont 7o° Yoke, Model Y2Á1 -distributed 

cree 

indiu9 .56.57* 
*DuMont 70" Flyback Transformer Model H1Á3 6.57* 

DuMont Lmearity control-for above units .75 
- DUIVIOnt Width Coil for above units .75* 

*TELEVISION COMPONENT SPECIALS* 
-4( "Faster Than Hotcakes!" 
*New Dumont 3c Tuners Sound Center $23 AO* 
40.F. 21.25 or 21.75 P `t 
4( Plus your old Tuner * 
*NEW DEFLECTION YOKE RCA 201DI, >f 
*with network, only 1.95* 
4K 

-KNEW FOCUS COIL 240 Ohms, RCA 
*type 202D1 only .25x- 
4KNEW PM /EM FOCUS COIL, 1200 ohm $ 89: 

*winding only P 

* * 
*All Merchandise Subject to Prior Sale. All Prices* 

4( 
Subject to Change without Notice. * 

4( WRITE FOR COMPLETE CATALOG N -2 * 
EDLIE ELECTRONICS INC* . 

* 154 Greenwich St. New York 6, New York* 
i(* * * * * * * * * * * * * * * * * * * * * * * * ** 
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BLINKING LIGHTS 
Construction details on a simple relaxation 
oscillator circuit for use with neon lamps. 

PROBABLY the oldest and most 
commonly used eye- catching device 

is the blinking light. Whether for or- 
namental purposes, for advertising, or 
in toys, flashing lights can always be 
counted upon to hold the center of at- 
tention. The manner in which the 
flashing of the light is achieved is very 
important, however, and flashing in- 
candescent lamps fall considerably 
short of the best effect; they flash too 
slowly. This article will describe the 
use of neon bulbs in a simple relaxa- 
tion oscillator circuit for the purposes 
mentioned above, or, for that matter, 
any other purpose suggested by the 
reader's own imagination. 

The circuit, shown in Fig. 1A, is a 
relaxation oscillator of the simplest 
type operated from the a.c. line and 
shows the arrangement for two lights. 
The flashing rate will be determined 
by the values of resistance and capac- 
ity used in each branch. With values 
as shown, the neon bulbs will flash 
about five times per second. Increas- 
ing the resistance will cause them to 
flash more slowly and will also cut 
down the brightness of each flash. 
Since the brightness of the flash de- 
pends upon the current passed by the 
neon bulb, increasing capacity will also 
increase brightness besides increasing 
the time between flashes. The size of 
the electrolytic condenser in the power 
supply will determine how long the 
bulbs will continue to flash after the 
a.c. line has been disconnected. If the 
electrolytic condenser is made larger 
than 8 wfd., a small resistance should 
be connected in series with the sele- 
nium rectifier. This rectifier is of the 
75 ma. type, although, since the cur- 

By 
STANLEY SIENHIE`VICZ 

Industrial Electronics Dept. 
DeForest's Training, Inc. 

Fig. 1. (A) Simple relaxation oscillator op- 
erated from a.c. line and using two neon 
lamps. (B) Same circuit battery- operated. 

rent requirements of the device are 
very small, other types can be used. 
Fig. 1B shows the circuit diagram for 
the same setup using a dry cell battery 
source. Ionization potential of the 
General Electric NE -7 is about 60 
volts, and since the current drain is 
very small, it is possible to operate the 
device on the smallest types of 671 
volt battery, such as the Burgess G -45. 
The writer used this device to provide 
blinking eyes in a stuffed Easter 
bunny. Although this device has been 

Fig. 2. Oscillator unit is compact enough to be used inside fairly small toys, etc. 
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in operation since Easter of 1950, the 
bunny's eyes have been blinking con- 
tinuously until the time of this writ- 
ing and have not as yet decreased their 
flashing rate. 

The writer found that the G -E NE -7 

is the type best adapted for use as 
eyes The elements consist of a circu- 
lar wire and a solid metal piece in the 
center. If the bulb is connected into 
the circuit with the circular wire as 
cathode, the glow will appear as a red 
circle; if connected so that the center 
element is the cathode, it will glow as 
a re i dot. Either effect is interesting. 

In one application of this gadget the 
author installed the neons to serve as 
eyes for a plastic pig. With proper in- 
sulation of parts, the pig can still be 
used as a bank, which was its original 
purpose, besides which it is rather or- 
nannental and is extremely intriguing 
to c ildren and grownups alike. If the 
pars are installed in something that 
is relatively small, construction can be 
mace fairly compact since none of the 
parts is large, as shown in Fig. 2. If 
the device is to be used as a toy, it is 
recommended that a battery be used 
to supply power. 

Trie parts, whether for the a.c. or 
d.c. version, can easily be installed in 
any type of stuffed animal. The writer 
leans toward blinking eyes, but other 
imaginations may suggest other ef- 
fecs. One variation is to keep one 
light constant and allow the ether to 
blink, producing the effect of winking. 
Op rated from the a.c. line, any num- 
ber of bulb circuits can be connected 
in parallel. The effect of a dozen or 
so on a Christmas tree is that of fire- 
flies on the tree branches. For this 
application, the smallest types of neon 
burs can be used. 

Variations of this device have been 
sucbessfully used in seasonal advertis- 
ing; displays in retail store windows, 
where the blinking bulbs have been in- 
valuable as an eye- catcher. The me- 
dium can be varied depending upon the 
season for which the display is made. 

"Testing -n -ng, One, Two, Three!" 

February, 1952 

*1647104.4§ r Lö E THAT! 
A 

THERE WAS AN 

INTERMITTENTI O 
l 

RT 
IN THE 

TO 
IIII811 

3DPY5 ` 
LOCATE IT. " 

fir 

THAT'LL BE 55o 
FOR THE 

TIME-PLUS $2- 
PENICILLIN . WE'LL TRY A COUPLE 

MORE SHOTS 
NEXT WEEK. IF 

THEY DON'T WORK I'LL GIVE 

IN AVON 

YOU 

AN EXAM 

FOR YOUR 

CARTOON IDEA 

Have a pet peeve 
about service custom - 

ers and their peculi- 
arities? Help us keep 

the above "SERVICE- 

MAN'S DIARY" 
cartoon series going 
by sending in your 
idea. No need to draw 
it -just write it out. 
Sprague will pay 
$10.00 for every idea 
that is used. 

Unequaled 

Dependability': 
Actual service records prove 

that Sprague Twist -Lok dry elec- 
trolytic capacitors are tops for 
keeping you out of trouble with 
service customers -by keeping 
their TV sets working right! 

And Sprague has the most com- 
plete listing of every type of tele- 
vision electrolytic. Ask your 
Sprague distributor for a catalog 
or write to: SPRAGUE PROD- 
;UCTS COMPANY, 51 Marshall 

North Adams, Mass. t:. 

TWIST= 'LYTICS 
The easiest to use, most reliable electrolytics 

for television replacement use 

(Sprague Prodvere Co. 4, Me Distributors' öividos of the Sprague Electric Co.) 
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What Do You Want to 

Trade In on a New 

hallicrafters? 
I have a complete stock of Hallicrafters receivers and transmitters. We will give you 
the best doggone trade -in in the world because we need used receivers badly for 
our trade. What do you have? Write me about it. I give you prompt delivery, 90 -day 
FREE service and the world's lowest credit terms. Write, wire, phone, 
or visit either store today for the best deal. Export orders solicited. 'PO wIl=r46 

Popular Double -IF Model SX -71 
A double superheterodyne circuit receiver at 
modest cost. Built -in narrow band FM reception. 
Temperature compensated, voltage regulated. 
5 position band selector for 538 -1650 kc, 1600- 
4800 kc, 4.6 -13.5 mc, 12.5 -35 mc, 46 -56 mc. 
11 tubes plus voltage regulator and rectifier. 
Only $1 99.50 

All -Wave Receiver Model SX -62 
Covers 540 kc to 109 mc- including AM, FM, 
and SW broadcasts. Six bands: 540 -1620 kc, 
1620 kc- 4.9mc, 4.9 mc-15 mc, 15 -32 mc, 27 -56 
mc (AM -FM), 54 -109 mc (AM -FM). Only $289.50. 
Other popular Hallicrafters models: S -76, 
$169.50; S -40B, $99.95; S -72, $109.95; 
S -721, $119.95; S -81, $49.50; S -82, $49.50. 

Butler2,Missouri HENRY RADIO STORES 
"WORLD'S 

11240 Olympic 81yd. 
LOS ANGELES 25 

CALIF. 

LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS" 

TO THE 

SENSITIVE LISTENER 
e to ,. 

great favorites -- d 
popular-- -- in your own home, reflect =° ` 

ing original concert-hall performance. 

ASSEMBLE YOUR HICN- QUALITY 

MUSIC SYSTEM AROUND , 

ALL TRIODE HIGH QUALITY 
AUDIO AMPLIFIER 

Detailed information and free bpoklet,"Ees r , 
available on request Dept. RB -2 

BROOK ELECTRONICS, INC. 
34 DeHART PLACE, ELIZABETH 2, N.J. 

1O1 

Send a penny postcard TODAY 
for our giant bargain catalog 
already mailed to many thou- 
sands of regular customers. 

Your chance to save big money on 
TV and radio items for servicemen 

and builders. Everything in stock! Quick 
shipment and fair dealing always. 

WEBSTER -CHICAGO 3 -SPEED CHANGER 

Famous Model IÓ 70 
Plays 7 ", 10" end.12" records at 331/e, 45 and 78 
RPM. Brand new and fully guaranteed. Don't wait -buy now at less than 1/y regular list price! Mod- 
ernize 'that old record player while these fine 
changers are available at our record low price! 

SUPER V -BEAM 
$295 each 

in Lots of 10 

Only $3.25 Each, Singly 
Pre -assembled V -Beam for one -man quick -up. High 
g 'n and excellent directivity on all channels. 
Shipped less mast. Wonderful for fringe areas. 
Approved by TV installation men everywhere. Un- 
beatable value! 

BIG SAVING! 300-OHM TWIN -LEAD! 
Standard 300 -ohm twin -lead recommended ` 
for outdoor use, Will withstand severest 9 
weather conditions. Buy in quantity and 
save at our record low price. Per 1000 ft. 

STARELECTRONIC 
DISTRIBUTORS, INC. 

Dept. -7736 S. Halsted, Chicago 20, III. 

Low Cost Exciter 
(Continued from page 42) 

are used for the 80 and 40 meter inter - 
stage tanks when output is on 40 or 20. 
These coils are -low -C circuits and quite 
broad enough to give plenty of grid 
excitation to their associated grid cir- 
cuits without retuning over the entire 
bands. To adjust these coils, the ex- 
citer is switched to 20 meters and with 
a flashlight bulb load, the panel con- 
trolled trimmer is peaked for maxi- 
mum brilliance. The two slugs are 
now adjusted for maximum brilliance 
of the light bulb and the adjustment is 
complete. On each band the panel 
trimmer, C22, is peaked for maximum 
output near the center of each band. 
No retuning is necessary if working 
into a 50 ohm resistive load with this 
adjustment, except when changing fre- 
quency from one end of the 80 meter 
band to the other. 

The three output coils are grouped 
around the bandswitch for short leads. 
From the photograph it is obvious that 
there is plenty of room left under the 
chassis and the unit is not difficult to 
wire. 

Although keying the v.f.o. is not rec- 
ommended, the 6AK6 cathode circuit 
may be satisfactorily keyed. Cathode 
bias on -the following stages will pre- 
vent excessive plate current to the 
doublers in the key -up position. The 
keying leads should be well bypassed 
and an r.f. choke may be used to pre- 
vent feedback into the chassis via the 
key leads. Since keying provision was 
made in the 150 watt amplifier used 
with the exciter, no keying jack was 
provided. 

A further refinement that could be 
added would be provision for switching 
of different tuning condensers across 
the oscillator tank to give complete 
bandspread on the three bands. This 
has not been tried, however, and is 
offered only as a suggestion for ex- 
periment. 

Power consumption of the entire ex- 
citer is 55 ma. at 210 volts on 20 meters 
with slightly less plate current on 40 
and 80. A measured output of slightly 
over 1 watt is obtained on each band 
into a 50 ohm resistive load. The total 
filament current drain is approximate- 
ly 3/4 ampere so that a power cable sev- 
eral feet long may be used without 
excessive filament voltage drop. This 
cable should preferably be shielded to 
prevent possible harmonic radiation 
and a two -wire shielded lead is quite 
satisfactory, using the two leads for 
the hot filament and "B- plus" conduc- 
tors. Two VR -105's are used to regu- 
late the plate voltage in the power 
supply. 

A five inch National dial is inexpen- 
sive, smooth, and easy to install. This 
simple exciter is giving entirely satis- 
factory service for c.w., phone, and 
SSSC, using a 150 watt amplifier and 
an SSSC adapter to be described in 
later issues. 
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RECEIVING 
OOA $1.60 
0A2 1.54 

5W4GT 
5X4G 

$ .80 
.88 

0A3/V 375 ... 1.25 
0A4G 1.19 546T 

5Z3 
.72 
.88 

6B3/Vì90 ... 1.25 
OY4 2.40 
OZ4G .74 

6A3 
6A4/LA .... 

1.24 
1.34 

OIA .72 6A5G 1.95 
. 

A3 .72 6A6 .91 
A4P 1.29 6A7 .98 
A5GT .77 6A8GT 1.04 
A6 .84 6A B 1.00 
A7GT 94 6AB5/6N5 .. 1.33 
AB5 .79 6A 87/ 1853 . . 1.04 
AC5 1.10 6AC5GT .. 1.19 
AD5 1.10 6AC7/I852 . . 1.14 
B3GT 1.24 6AD7G 1.34 
BP ' 

B5/25S .... 1.94 
6AE6G 
6AF6G ...... .88 

.94 
B7G11¡¡ 1.24. 6AG5 .88 
C5GT ...... .84 

6A1i6 C6 .72 1.39 

C7G f 72 6A15 1.14 
6A K5 1.49 

D5GIf .72 6A K6 1.11 

.72 6A L5 .81 
D8G .72 

.72 
6AL7GT .... 
6A5 

1.33 
.91 

E7GT 1.18 6AQ6 .86 
F4 
FOG .72 

6AQ7GT 
6A R5 

1.20 
.78 

F6 .75 6AS5 .99 
6AT6 .72 G4G.75 .72 6AU5GT 1.24 

.75 6AU .92 
G6G .72 6AV5GT .33 

6AV6 .72 
H5GT .74 6AW6 1.33 
H6GT 1.04 6AX5GT .83 
15G .75 6B4G 1.60 
16G .97 6B5 I.60 
L4 .72 6B6G .98 
L6 1.33 6B7 .97 
LA4 .88 6B8G .84 
LB4 1.05 6BA6 .84 
LC5 .88 6BA7 1.14 
LC6 .97 6BC5 .97 
LD5 .97 6BC7 .33 
LE3 .84 6BD5 .60 
LG5 .84 6B D6 .99 
LH4 .88 6B E6 .84 
LN5 .94 6B F6 .78 
N5Gf .88 6BG6G 1.18 
P5G'! .78 6BH6 .96 
Q5G'f .72 61316 .96 

1.72 
6B1(6 .75 

R4 6BL7 1.45 
R5 .94 6B N6 1.52 
S4 .72 6BQ6GT .... 1.34 
S5 .84 6BT6 .75 
S6 1.10 6B U6 .83 

6BY5 1.33 
T5G .72 604 .78 
TO 1.20 6C5GT .78 

6C6 .78 
Ú5 .88 608G .97 

6CB6 .97 
V2 .75 6CD6 2.94 
V5 1.10 6D6 .84 
W4 1.33 6D8 .88 

6E5 1.10 
X2 I.17 6E6 1.33 
X2A 1.33 6E7 1.95 

2A3 .75 6F5GT .78 
2A4G 
2A5 

.85 

.45 
6F6 
F6GT .83 

2A6 .45 6F7 .88 
2A7 .45 6F8 .94 
2B7 .40 666 1.14 
2E5 .45 6H4GT 1.33 
2X2 .64 6H6GT .78 
2X24 1.59 6J5GT .68 
2Z2 1.95 
3A5 .89 617GT 

1.19 
.81 

3A8G T 2.40 
1.88 3B7 .45 6K5GT 

3C6/ KXB ... 1.60 6K6GT .78 
3D6 .4 
3E6 1.33 6K8GT .72 
3LF4 .94 6L5 .86 
3Q4 .78 6L6G 1.74 
3105C .84 6L6GA 1.74 
3S4 .84 6L7 .97 
3V4 .89 6N5 1.33 
5AZ4 ........ .73 

1.88 5R4GY 2.25 6Ñ7GT 
5R4GYW .... 3.50 6P5GT 1.20 
5T4 1.94 6P7G 1.60 
51.14G .72 6Q6G 1.60 
5V4G 1.11 6Q7GT 1.00 

vf 

6R7GT $ .84 2AX7 $1.20 36 $ .78 21546 $37.50 
6R8 1.60 2AY7 3.00 37 .78 2155 87.50 
6S4 .88 2B7 1.10 38 .59 2K23 45.00 
6S7 .97 2BA6 .84 39/44 .25 2K25 39.50 
6S8GT 1.04 2BA7 1.19 40 1.10 2K28 35.00 
6SA7 .84 2BD6 1.00 41 .74 2K29 22.50 
6SB7YT 1.20 2B E6 .86 42 .74 2K33 3.75 
6SC7 
6S D7GT .97 

1.88 

2B F6 
2BH7 

.83 
1.20 

43 
45 

.74 

.88 
3API 
31322 

12.50 
2.75 

6SF5GT 2616 .75 45Z3 .54 3B23 4.75 
6SF7 .97 2B K6 .75 45Z5GT .79 3B24 5.75 
6SG7 .97 2B N6 1.45 46 .81 3B26 3.75 
6SH7GT .72 2BT6 .75 47 .88 3B27 3.75 
6S17G .88 2B U6 .75 48 2.40 3628 8.50 

T 6SK G .88 2C8 .78 49 .94 3BPI 8.50 
6SL7GT .97 2F5GT .78 50 2.48 3C24/24G .. 2.00 

50A5 .94 3C27B 8.50 
6SQ7GT .74 2 5GT .54 50B5 .94 3031 3.25 
6SR7GT .84 217GT .81 5005 .94 3045 17.50 
6SS7GT .94 2H 7G 1.00 5006 1.45 3D21A 1.75 
6ST7 1. 2K7GT .78 50L6GT .84 3DP1 4.75 
6SV7 1.24 2KGT 

7 
.88 50X6 1.10 3E29 14.50 

6SZ7 1.10 2QGT .68 50Y6GT .84 3EPI 5.75 
6T7 

1.17 
2S8GT 
2SA7GT .... 1.33 

.92 
50Y7GT 
50Z7G 

1.00 
.90 

3FP7 
3GP1 

3.75 
4.50 

6U4 1.20 2SC7 .98 52 1.95 3H P7 3.75 
2SF5GT .... .88 53 .97 4AP10 4.75 

6UOGT .97 2SF7GT .... .88 55 1.10 4B32 9.75 
6Ú7G .45 2SG7 .62 56 .64 4027 25.00 
6V5GT 1.95 2SH7GT .... .72 57 .79 4126 99.50 
6V6 1.54 2SJ7GT .... .78 58 .84 4.65A 20.00 
6V6GT .88 2SK7GT .... .94 59 .94 4-65A *14.21 
6V7G .90 2SL7GT .... .04 70A7GT .94 4-250A 41.25 

6W5GT 1.33 Q7G .... 2ST .83 
70L7GT 
71A 

1.95 
.58 

4-250A 
5API 

*29.50 
3.50 

6W6GT 1.00 2SR7GT .... .84 75 LOO 5BPI 4.95 
6W7G 1.04 2Z3 .84 76 .45 5AP4 3.50 
6X4 .72 4A4 .97 77 .59 5BP4 4.95 
6 X5 

1.74 
4A5 .95 78 .78 5CP1 4.95 

6X5GT 4A7 .94 79 1.33 5CPIA 9.95 
6Y3G 1.95 4A F7 .20 80 - .68 5FP7 6.95 
6Y6G .97 4B6 .94 81 2.34 5FP14 9.95 
6Y7G 1.24 4B8 .10 82 .88 5G PI 4.95 
6Z4 .90 4C5 .33 83 1.14 5H PI 4.95 
6Z7G 1.95 4C7 .20 83V 1.14 5H P4 4.95 
6ZY5G .88 4E6 .10 84 .84 5123 12.50 
7A4 .78 4E7 .33 85 .88 5129 12.50 
7A5 .88 4F7 .94 89 .25 5JP1 24.50 
7A6 .84 4F8 .94 99 1.60 51P2 24.50 
7A7 .84 4H7 .94 99V 1.60 5JP5A 24.50 
7A8 .88 417 ........ .94 99X 1.60 5LPI .. ...19.50 
7A D7 1.60 .94 17L7GT .... 1.34 5LP5 9.95 
7AF7 .90 407 .94 17N7GT .... 1.34 5N PI 5.50 
7AG7 1.04 4137 .94 17P7GT .... 1.34 6CF 8.50 
7AH7 1.10 4S7 1.33 17Z3 .74 6021 22.50 
7A17 .90 4W7 1.33 17Z4GT .... 1.45 7BPI 4.95 
7A U7 1.10 4X7 1.33 I7Z6GT :... .89 7B P7 7.50 
7B4 .84 4Y4 1.20 FM'-1000 .... 1.60 7023 72.00 
785 .84 5 .35 XXD 1.20 7025 90.00 
7B6 .84 8 .35 XXFM 1.33 7D P4 14.50 
7B7 .84 9 .35 9023 200.00 
7B .90 9BG6G 2.34 TRANSMITTING 9G P7 14.00 
7C4 .78 9C8 1.60 9JPI 14.00 
7C5 .84 916 1.60 1B22 $2.50 9LP7 14.00 
7C6 .84 9T8 1.45 1B23 9.95 OB P4 17.50 
7C7 .84 IB24 9.95 OCP4 19.50 
708 1.33 22 .35 1B25A 4.95 2DP7 14.95 
7E5 .74 24A .74 1B26 4.95 2F P7 14.95 
7E6 .58 25A6GT 1.60 1B27 19.50 2GP7 14.95 
7E7 .88 25A7GT 3.70 1B29 2.50 2H P7 14.95 
7F7 .84 25AC5GT ... 1.43 IB32 3.95 2I(P4 49.50 
7F8 1.33 25B5 1.95 IB38 30.00 2T P4 37.50 
7G7 1.33 25B6G 1.33 11342 4.95 2LP4 25.73 
7H7 .84 25B06GT ... 1.60 IB60 24.50 5E 1.15 
717 1.33 25C6G 1.60 IN21 .89 5R .75 
7K7 1.19 25L6 1.60 2API 11.95 35TG 11.00 
7L7 .97 25L6 .84 2B22 1.29 35TG 4.50 

25N66 1.95 2C4 1.12 75TL 13.25 
7Q7 82 25S 1.60 2021 .49 75TL *6.50- 
7R7 .94 25W4GT .... 1.00 2C26A .39 100TH 18.25 
7S7 .97 25Y5 1.45 2C34 .79 100TH 8.95 
7V7 .94 2525 .78 2040 8.75 100TS 18.25 
7W7 1.04 

1.75 
2043 12.95 100TS *1.95 

7X6 1.10 25Z6GT 2044 4.95 11413 .75 
7X7 1.09 26 .49 2051 4.95 121A 2.50 
74 .74 26B K6 .83 2E22 1.19 203A 8.50 
7Z4 .84 27 .30 2E24 4.95 211 .49 
IO 1.05 30 .25 2E25A 4.95 215A .15 

31 .84 2E26 3.85 218 69.50 
12A .64 32 .94 2E30 2.45 22IA 1.50 
12A5 1.60 32L7GT .88 2121A 9.75 227A 4.95 

12A6GT 
33 .92 2122 9.95 231A 1.15 

1.45 34 .88 2126 28.50 247A 8.50 
12A7 1.04 35/51 .82 2127 28.50 249B 3.50 
12A8GT .78 35A5 .88 2130 90.00 249C 3.75 
I2AH7GT ... 1.26 35135 .88 2131 29.50 250R 22.00 
12AL5. .92 35C5 .97 2132 29.50 250R 9.95 
12AT6 .72 35L6GT .84 2133 29.50 250TH 33.00 
12AT7 ...... 1.24 2134 29.50 250TH *22.50 

35Y5 .96 2137 12.50 250TL 33.00 
12AU7 1.14 2138 12.50 250TL *19.50 
12AV6 .72 35Z4GT .72 2148 27.50 252A 4.95 
12A V7 1.45 35Z5GT .68 2149 37.50 254 14.95 
124W6 1.33 35Z6G 1.33 2150 22.00 271A 4.95 

ONE 0IF AMERICA'S GREAT RADIO STORES 

R A D I O 
SUPPLY 
CORP. caaata 

Tebruarc, 1952 

WRITE 
DEPT. 
R-2-2 

Minimum order $5. 20% deposit with orders unless 

274B $1.95 927 $1.25 
276A 9.95 931A 4.75 
282A/B 8.25 954 35 
283A 9.95 955 .40 
284D 7.50 956 .40 
286A 9.95 957 .40 
287A 2.75 958A .40 
290A 4.95 967 4.95 
291A 4.95 975A 12.95 
293A 2.75 991 35 
294A 4.95 603 5.00 
301A 5.95 612 1.95 
304TH 60.50 613 .99 
304TH *19.50 616 1.50 
304TL 60.50 619 .35 
304TL *19.50 620 4.75 
307A 5.90 621 1.20 
310A 7.50 623 2.00 
311A 6.75 624 1.50 
327A .75 625 .39 
328A 13.75 626 .45 
331A 12.50 629 .39 
350A 8.50 630 .98 
350B 4.75 631 .99 
354C/D 19.95 632 .75 
357A 39.50 634 .70 
367A 3.25 636 3.00 
371A 1.25 638 .50 
3716 .75 642 .65 
374A 2.50 644 .90 
393A 5.95 645 1.98 
398A 6.95 649 1.25 
399A 2.50 654 2.00 
400A 3.25 665 1.25 
40IA 1.95 851 1.75 
417A 8.95 960 .70 
464A 12.95 2050 1.25 
527 12.50 2051 1.35 
531 4.95 5610 1.00 
532A 8.75 5654 4.50 
575A 13.50 5670 5.50 
700D 17.95 7193 .45 
703A 6.95 8005 5.95 
704A .99 8011 1.75 
705A 2.50 8013A 2.75 
706BY 37.50 8014A 29.50 
7068Y 37.50 8020 1.20 
707B 14.95 9001 1.25 
708A 4.95 9002 1.25 
709A 3.75 9003 :....... 1.75 
7I0A 1.70 9004 .59 
713A 1.40 9005 1.95 
714AY 6.75 9006 .39 
715B 9.50 C5B 9.75 
715C 29.50 C6A 7.50 
717A 1.50 C61 6.50 
719A 28.00 CK1005 .49 
721A 4.95 CK1006 3.50 
722A 2.75 CK1090 .69 
723A/B 14.75 EF50 .75 
724A/B 3.75 EL3C 4.95 
725A 7.75 F123A 8.50 
726A 6.75 F660 49.50 
7266 27.50 FG17 4.95 
730A 12.50 FG27A 4.95 
800 1.75 FG32 6.95 
801A .28 F1333 17.50 
803 4.25 FG81A 3.50 
805 4.25 FG104 25.00 
807 1.75 FG105 19.50 
808 4.95 F13166 47.50 
809 1.95 FGI72A 34.00 
810 9.95 FG 190 12.00 
811 2.95 GLI46 9.75 
811A 3.25 GL451 .85 
812 2.75 GL5130 47.50 
813 8.75 GL502A 1.98 
814 2.75 GL530 47.50 
815 2.75 GL559 3.00 
816 1.25 H F100 3.95 
826 .75 HF210 14.95 
828 12.00 HY69 2.50 
829 12.75 HYE1148 ... .49 
8296 13.75 I(U610 6.75 
830 3.50 MY101 49.50 
8306 3.75 MX408U ... .39 
832 9.95 R1130 9.95 
832A 12.50 REL2I 2.50 
834 5.50 REL36 .50 
836 3.75 RI(20A 9.50 
837 1.50 RK25 4.48 
838 2.50 . R K47 . . .. . . . 3.95 
843 .29 R K48A 4.75 
845 4.50 RK59 1.40 
849A /H 27.50 R1(60/1641 .. 1.59 
851 49.50 RK 72 .49 
852 27.50 61(73 .49 
860 6.50 RX21 2.75 
861 25.00 TZ20 4.95 
864 .29 11X6653 .60 
865 1.25 VR78 .60 
866A 1.25 VR91 1.25 
872A 2.40 VR92 .60 
874 1.25 V R 105 1.25 
876 .29 V R 150 1.09 
878 

i 75 vúliiiA 
2.50 

905P1 
11.50 
3.75 WL 32A .... 

14.95 
2.50 

918 1.50 WL562 49.50 
923 .99 WL616 35.00 

rated. F.O.B. N.Y.C. Prices subject to change with- 
out notice. * SURPLUS 
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the only complete 
up -to -date catalog 

for Everything in 

Radio, Television & 

Industrial Electronics 

Send for the Buying Guide that's used 

daily by thousands of service techni- 
cians, engineers, Amateu -s, sound 
men, builders and exper menters. 
Make your selections from the world's 
largest stocks of quality equipment - 
at lowest money- saving prices. Get 

every buying advantage at ALLIED - 
speedy delivery, expert personal help, 

and complete satisfaction on every or- 

der. Make ALLIED your single, depend- 

able source for electronic supplies. 

ALLIED RADIO 
ALLIED RADIO CORP., Dept. 1 -BB -2 

833 W. Jackson Blvd., Chicago 7, III. 

Send FREE 212 -Page ALLIED Catalog 

Name 

Address 

City 

Zone State 

AS REPORTED BY THE 

TELEVISION TECHNICIANS LECTURE BUREAU 

THE Federal Communications Com- 
mission's "freeze lifting" timetable 

for the renewal of television broad- 
casting station construction calls for 
the release of the new channel assign- 
ment tables for both u.h.f. and the 
revised v.h.f. television allocations to 
occur early in the year. Immediately 
following the release of the new tables, 
hearings will get underway on applica- 
tions for channel assignments and it is 
expected that the first of the construc- 
tion permits will be granted by April 
first. The areas that will receive pri- 
ority for stations will be those that do 
not have telecasting stations and in 
which the applications for stations do 
not exceed the number of channels al- 
located to the area. 

While attention has been focused 
primarily on u.h.f. television in connec- 
tion with the lifting of the freeze, it is 
interesting to note that construction 
permits will be granted for a large 
number of new v.h.f. television sta- 
tions. There still are a lot of v.h.f. 
channels available. It has been re- 
ported that there are a number of v.h.f. 
transmitters and towers already com- 
pleted and stored in warehouses. With 
this equipment immediately available, 
it is probable that a number of new 
v.h.f. stations will be on the air with 
television programs by summer. 

While it is impossible to foretell the 
probable speed of telecasting expan- 
sion after the freeze has been lifted 
because of the many unpredictable 
factors that have a vitally important 
bearing on the quantity of essential 
materials that will be available, there 
probably will be rapid progress made 
in the development of u.h.f. telecast - 
ing. Transmitter manufacturers have 
been working diligently for many 
months on production models of their 
successful experimental u.h.f. trans- 
mitting units. It is quite possible that 
u.h.f. transmitting equipment will be- 
come available rapidly which will pave 
the way for TV in many smaller com- 
munities that are now either complete- 
ly outside of present television service 
areas or in the far fringe of their 
coverage. 

New Service Opportunities 
Since the first stations to be built 

after CP's are granted will be in areas 
that do not now have television broad- 

casting facilities, the first effect of the 
renewal of station construction will be 
to provide opportunities for many new 
TV installation and service businesses. 
Whenever a television transmitter goes 
on the air in a new area there is, of 
course, an immediate boom in receiver 
sales. Receiver manufacturers have 
developed special sales programs for 
the stimulation of consumer interest 
in the ownership of television receivers 
in new telecast areas. These sales 
programs are timed to reach their peak 
of effectiveness during the period com- 
mencing when the new station starts 
to put its test pattern on the air to the 
official opening of the station with its 
first regular television program. 

Set retailers, as a rule, want to con- 
centrate their entire facilities on the 
sale of receivers and they are content 
to assign the necessary installation, 
adjustment, maintenance, and servic- 
ing functions to an independent tele- 
vision servicing organization. The vol- 
ume of service business that is imme- 
diately created in a new television area 
usually taxes the facilities of all of the 
radio and television service shops in 
the area that make a bid for the 
business. 

An interesting development in tele- 
vision service started during the sec- 
ond year of television broadcasting 
which was stopped by the station con- 
struction freeze. As new television 
areas opened up, many men who had 
gained their practical experience in 
installing and servicing television re- 
ceivers, in operating TV service busi- 
nesses, and by working for TV instal- 
lation and service contractors in the 
major cities moved in to the newly 
created television areas to establish 
their own installation and service busi- 
nesses. These men held many decided 
advantages over the local radio service 
operators without practical TV experi- 
enee who desired to expand their busi- 
nesses to handle television servicing. 
Among these advantages were : 1. The 
"know -how" gained from practical 
experience regarding the best prac- 
tices in installing and maintaining 
television receivers. 2. An understand- 
ing of the financial requirements 
necessary to set up and maintain an 
adequately equipped and staffed serv- 
ice organization. 3. Experience in or- 
ganizing and directing the work of 

06 RADIO 8- TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


installation and service technicians to 
get the best possible returns from 
their labor. 4. Knowledge of the nor - 
ma replacement tube and parts stock 
requirements and exercise of caution 
to avoid over -buying. 5. A practical 
understanding of how to develop and 
maintain cooperative contacts with TV 
receiver retailers and thus maintain a 
sat sfactory volume of installation and 
service work. 

Experience has shown that the in- 
itial boom in television receiver sales 
in a new TV area lasts about six 
mo iths. After that there is a continu- 
ing drop of receiver sales until it levels 
off to a norm for that particular sec- 
tion. After that it appears to follow a 
sales cycle similar to that of radio 
receivers. 

It is during this "boom" period that 
prcperly financed and capably man- 
aged service businesses become firmly 
entrenched and thus develop a decided 
competitive advantage over less effi- 
cient shops after the days of easy -to- 
get business are over. 

The local radio service operator in 
a new TV area who has had no pre- 
vious television installation and serv- 
icing experience faces several serious 
problems in trying to get established 
in television servicing. In the first 
plE.ce, the television receiver sales 
boom moves too fast and does not al- 
low him the necessary time to acquire 
wile practical experience through 
working with TV and to expand his 
facilities and personnel at the same 
time. He is faced with major problems 
in business management: (a) To se- 
cure additional capital to invest in the 
necessary equipment and supplies that 
even a minimum -sized TV service busi- 
ness requires, (b) to hire, train, and 
supervise the work of at least a few 
technicians, (c) maintaining constant 
dealer contacts in order to continue to 
re :eive the installation and service 
work on the receivers they sell. 

the many service business failures 
that occur about a year after telecast - 
ing gets underway in a new area are 
usually due to the lack of adequate 
fir ances. Most of these service oper- 
atnrs attempted to finance practically 
al- of their capital equipment out of 
service income and they were unable 
to meet their obligations after the 
"boom" subsided and service revenue 
fell off. 

It must be pointed out, however, 
that hundreds of experienced radio 
service shop operators have become 
very successful TV installation and 
service contractors. These men pos- 
sessed unusual management skill and 
acumen which enabled them to build 
sound, financially successful businesses 
in television service. 

Capital Requirements 
A television installation and service 

business is not just a larger radio serv- 
ice business. It is an entirely new 
kind of a business. It has always been 
possible for a man who possessed both 
an exceptional ability to repair radios 
and a pleasant sales personality to 

February, 1952 

YEA ./yz 

MOTORLESS 

TV AERIAL 
SYSTEMS 

360° ELECTRONICALLY SWITCHED BEAM 

GIVES SAME CLEAR PIX AS MOTOR 

DRIVEN AERIALS AT // THE COST 

3 
SIMPLE FLICK OF SWITCH 

CLEARS PICTURE OSTh%NTIY 

OPENS BIGGEST 

REPLACEMENT MARKET 

IN HISTORY 

MAIL THIS COUPON TO-DAY! 

J 

Ì/Ø.LL MOTORS OR 

(MOVING PARTS 

ROOF 

/go' ORIENTATION 

AA/1/ 
ELECTRIC 

./1.1' POWER 

GHOSTS 

SNYDER MFG. CO. 
22nd & Ontario Sts., Phila. 40, Pa. 

Please send me free copy of authoritative 
booklet TENNA TIPS on Directronic and 
all other types of aerials, plus catalogs. 

NAME 

ADDRESS 

CITY ZONE _ STATE 

Ì 
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i(************************* * 

* 20 POUNDS OF * ASSORTED 
RADIO PARTS 

You won't want to 
pass up this buy- * SO HURRY! - order 
now while it lasts! 

i( ONLY $2.79 * 
-k 

SAVE $ $ $ at PLATT 

TRANSMITTER -RECEIVER 
Navy Model ABA -1 

(CG- 43AAG) * 
Army Model SCR -515A. * 

known as the BC -645 * 
450 MC * 
15 Tubes 

-K 
i( * * * * * 
* BRAND NEW- ORIGINAL CARTON j 

Can be easily converted for phone or CW 2 -way * communication. Covering for the following bands: g. * 420 -450 MC ham band, 450 -460 MC for fixed or * mobile, 460 -470 MC for citizens, 470 -500 MC 4( television experimental. Size 101 /x131 /2x43/4. * -K Contains 15 tubes: 4 -7F7, 4 -7H7, 2 -7E6, * * 2 -61,6, 2 -955, 1- WE -316A door, knob. Corn- * * plete as shown above. 

ONLY $24.95 
* SHIP -TO -SHORE BC -223 TRANSMITTER 11- 

A 30 watt Transmitter, * 
ideal for ship -to -shore * 
or Ham Rig. Crystal or * 
MO control on four pre- * 
selected channels. 2000 
to 5250 KC. Use of 3.* 
plug -in coils, five tubes: * 
2 -801 and 3 -46, and * 
TU 17 -18 -25 tuning * 
units. 
TRANSMITTER. $39.95 * 

5.95 * TUNING UNITS 
-TUBES 

Each 4.25 * PE -125 VIBRATOR POWER SUPPLY FOR * BC -223 18.95 * 

* * * * * * 
-( * * 

* Field 
Telephones 
A rmy sur- 
plus, o m - 

reconditioned 
s, electrì- caily tested. using 2 flash- light c e l l s and a pair of intereonreet- 
G Ú A R A N- 

ñEED-I i k e 
ew. 

$20.95 
* GUARANTEED 

RECONDITIONED 
ONEW * All letters. Fret. nme 

* 18 omeg.SOOldKC. reliable of World W 
SPECIAL! * 

DUAL PURPOSE * 
EMERGENCY UNIT 

Fire Ex- * 
tinguisher * 
Tire 
Inflator 

Made by leading 
Detroit Auto Mfr. 
Especially recoin- 
mended for l gas 
and 
Guaranteed 

fires. 
Guaranteed by mfr, 
against defects. * 
Order two -one for -* 
your home; 

case 
for 
of fit or fires. 

ONLY 2.29 each * 
$179.50 

* HEADSETS - 

4( HS -33 low impedance with cord and plug, used, fine condition ......$1.89 * HS -23 high impedance BRAND -i( NEW with ear pads........... 4.25 * HS -33 low impedance. BRAND NEW with ear pads. cord and PL54 plug 4. 95 -( HS -30 with ear plugs, m lugs, low .pe- dance, used. good condition.... 1.69 CD-307A 
High símpedance .89 

-1( * * * 
i( * * 
* 
i( 

* 
SCR -27N * * 

COMMAND and * 
ARC -5 Equipment * * RECEIVERS 

USED VFW * * BC- 453 -190 to 550 KC. 517.95 $37.50 It 
BC -454 -3 to 6 MC 11.95 18.95 * * BC -455 -6 to 9 MC 8.95 11.9s* 

TRANSMITTERS * 
* BC- 458 -5.8 to 7 MC 8.95 

12.95 * 
-( BC -696 -3 to 4 MC 16.95 * BC-459-7 to 9.1 MC 16.95 ( ADDITIONAL. EQUIPMENT * BC -456 Modulator . 3.95 

BC -450 Control Box (3 Receivers 1.49 * BC -451 Control Box (Transmitter) 1.29 * BC -442 Relay Unit (ANT) 2.95 Plugs: PL -147 148, 151, 152, 153, 
-( 154. 156 -EACH 1.25 Flexible Shafting with gear to fit Receivers * 2 Tecniver Rack 2.25 * 2 Transmitter Rack. 1.69 * 

13.95 

29.95 * 
27.50 * 

* 
6.95 * 
2.ás 
3.95 * * 
1.69 * 

* 
* * 
* * 
* * 

Immediate Delivery -Send 25% deposit C.OD. * 
i( drders. All shipments F.O.B.m N.Y.C. (N.Y.C, r ents add sales tax te your remittance.) e51 

-I( 
BC-221 Frequency Meter * Real Value! They are just like new, 

with original calibration charts. Range * 125- 20,000 KC with crystal check 
points in all ranges. Complete With 

*crystal and tubes. 
ONLY $119.50 

* 
ADD 1 77 

* * MINIMUM ORDER $2.00 

*PLATT ELECTRONICS CORP.* 
-K Dept. A, 489 Broome St., N. Y. 13, N. Y. * * PHONES: WO 4.0821 and WO 4 -0828 * 
-K ** KKK *** *** * * * **** * * * * * * ** * 
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make a fair living out of a one -man 
radio service business. It would be 
possible, of course, for a good TV tech- 
nician to operate a one -man television 
service shop. But it would be extreme- 
ly difficult to get a fair return on his 
investment in the business and to take 
out an income for himself that would 
be comparable to the income his ex- 
perience and abilities would provide 
him if he worked for a larger TV 
service business. 

A study of successful television serv- 
ice businesses indicates that there is a 
certain minimum in personnel neces- 
sary for them to be profitable under 
normal conditions. The type of area in 
which the business is located will, of 
course, have an important bearing on 
the minimum personnel required for a 
successful business. This will vary 
from six to nine people in addition to 
the owner of the business. 

These studies indicate that the cap- 
ital requirement for a minimum -sized 
television installation and service busi- 
ness is about ten thousand dollars. 
This amount of capital would provide 
for the investment of $6500 in equip- 
ment, supplies, tools, etc., and allow 
$3500 as operating capital. More would 
be desirable. 

The investment in equipment would 
include : Office furniture and mechani- 
cal equipment, $500; Shop furniture 
and tools, $1000; Shop test equipment, 
$1000; Technicians' equipment (for 4 
men) $400; Installation equipment (for 
1 truck) $200; truck and automobile 
(technicians use their own autos) ' 

$3400. 
It should also be pointed .out that 

u.h.f. television will probably demand 
a larger investment in shop test equip- 
ment for the efficient servicing of u.h.f. 
receivers and in particular, u.h.f. front 
end alignment. Since the investment 
mentioned is for but one test instru- 
ment position in the shop, it can read- 
ily be seen how capital requirements 
expand in order to handle a larger 
service business. 

An important lesson that has been 
learned by TV installation and service 
contractors is that accurate financial 
and accounting records are indispens- 
able. The editors of this department 
have interviewed a number of TV serv- 
ice contractors who were able to dis- 
count their bills during the serious 
business slump of last summer. In 
every case these service businessmen 
attributed their good financial posi- 
tions to the fact that they followed the 
advice of the accountants and dras- 
tically curtailed purchasing and ex- 
penses while business was still good 
last Spring. The accountants' advice 
was based upon a knowledge of trends 
as indicated by accurate accounting 
reports. 

NATESA Annual Convention 
The National Alliance of Television 

and Electronic Service Associations 
held its first annual convention at the 
Conrad Hilton Hotel in Chicago recent- 
ly. Organized about a year ago in 
Washington, D. C., NATESA now num- 
bers sixteen member associations. 

Associations which affiliated with 
NATESA during the convention in- 
cluded the following : Associated Ra- 
dio & Television Service Dealers of Co- 
lumbus, Ohio, represented by J. P. Gra- 
ham; Television Service Engineers, 
Inc., of Kansas City, Mo., represented 
by Wade Williams, president, J. B. 
McDowell, secretary, Ray Crawford, 
treasurer, and members Donald Day, 
M. Thomason, Mac Metoyer, and Wal- 
ter Niswonger; California TV Service 
Dealers Association, Inc., of Holly- 
wood, Cal., represented by Joseph M. 
Robin, general manager; Certified 
Television Electronics Association of 
Baltimore, Md., represented by Selman 
M. Kremer, vice -president; Radio Serv- 
ice Dealers Association of Kansas, Inc., 
of Wichita, Kas., represented by Bill 
Nichols, chairman of the board, Ted 
Combs, president of the Wichita Chap- 
ter, and W. A. Rosenberg, executive 
state secretary; and the Radio Tele- 
vision Service Association of Min- 
neapolis, Minn., represented by John 
W. Hemack. 

In selecting their officers for the 
coming year, the Associations' dele- 
gates re- elected Frank J. Moch, presi- 
dent, James O. Hustad, secretary, and 
Bertram L. Lewis, treasurer. Regional 
officers elected included the following: 
Russell J. Cummings, eastern vice - 
president; Milton Klarsfield, eastern 
secretary; Joe McMillian, central vice - 
president; J. B. McDowell, central sec- 
retary, and Joseph M. Robin, western 
vice- president. 

The following were selected by their 
own associations to serve as directors 
of NATESA : Arthur Rhine, New York, 
N. Y.; Joseph Lauinger, Brooklyn, 
N. Y.; Walter Ferry, East Orange, 
N. J.; J. Palmer Murphy, Paterson, 
N. J.; Don Kresge, Baltimore, Md.; 
William Nichols, Wichita, Kan.; John 
W. Hemack, Minneapolis, Minn.; J. P. 
Graham, Columbus, Ohio. 

National headquarters for the Na- 
tional Alliance of Television and Elec- 
tronic Service Associations is in Chi- 
cago, Ill. Information concerning its 
program may be obtained by writing 
to Frank J. Moch, President, NATESA, 
5908 Troy Street, Chicago 29, Ill. 

Progress of Philadelphia 
Committee 

The Joint Electronics and Radio 
Committee on Service in Philadelphia 
-better known as the JERCS Com- 
mittee-recently announced the forma- 
tion of the sub -committee that is to 
study and recommend a technical 
educational program that will fulfill 
the requirements outlined by the sub- 
committee comprised of members of 
the Philadelphia radio and television 
service associations. 

In its report, the service sub -com- 
mittee made the following recom- 
mendation : "Prepare and make gen- 
erally available a technical education 
program for the service industry, with- 
out regard to brand names, seeking 
only that all technicians, contractors, 
and servicing dealers have every oppor- 
tunity to keep abreast of the new tech- 
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ELLS HOW - 

ADD TECHNICAL TRAINING TO YOUR PRACTICAL EXPERIENCE 

414N*j11 
Then use our Amazingly Effective 

JOB -FINDING SERVICE 

LIE I 
Ml 

ELLS HOW- 

WE GUARANTEE 
TO TRAIN AND COACH YOU AT HOME 

IN SPARE TIME UNTIL YOU GET 

YOUR FCC LICENSE 
If you have had any practical experience -Amateur, Army, 

Navy, Radio repair, or experimenting. 

Employers make 

JOB OFFERS Like These 
to Our Graduates Every Month 
Letter. October 11, 1951, from Chief Engineer, Broadcast Station, North Carolina, "Need 
men With radiotelephone 1st class licenses, no experience necessary. Will learn more than 
at average station for we are equipped with Diesel Electric power, transmitting and studio 
equipment.,, 
'l'elegnam, October 2, 1951, from Chief Engineer, Broadcast Station, Wyoming. "Please 
send latest list available first class operators. Have November 10th opening for two 

combo men.,, 
These are just a few samples of the job offers that come to our office periodically. Some 
licensed radioman filled each of these jobs ... it might have been you! 

HERE'S PROOF FCC LICENSES ARE OFTEN SE- 

CURED IN A FEW HOURS OF STUDY with OUR 

Coaching AT HOME in Spare Time. 
Name and Address License Lessons 

Lee V /orthy 
22.01/ Wilshire St., Bakersfield, California 

Cliffo,d E. Vogt 
Bo,. 1016, Dania, Florida 

Franc s X. Foerch...... .. .... 
:30 Bonnier Pl., Bergenfield, Nosy Jersey 

S /Sgt. Ben H. Davis ... .... .... 
31" North Roosevelt, Lebanon, Illinois 

Albert. Schnell lall West I lth St., Escondido, California 

2nd Phone 

1st Phone 

..1st Phone 

. -1st Phone 

..2nd Phone 

16 

20 
38 
38 
23 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -38, 4900 Euclid Bldg., Cleveland 3, Ohio 

February, 1952 

TELLS HOW- 
Our Amazingly Effective 
JOB- FINDING SERVICE 
Helps CIRE Students Get Better Jobs 
Here are a few recent examples of Job -Finding results: 

GETS CIVIL SERVICE JOB 
"Thanks to your course I obtained my 2nd phone license, and ant now employed by Civil 

Service at Great Lakes Naval Training Station as an Equipment Specialist." 
Kenneth R. Leiser, Fair Oaks, Mtd. Del., McHenry. Ill. 

GETS STATE POLICE JOB 
"I have obtained my 1st class ticket (thanks to your school) and since receiviatg saute I 
have held good jobs at all times. I am now Chief Radio Operator with the Ke :ttuchy 

State Police." Edwin P. Healy, 254 E. 3rd St., London, Ky. 

GETS BROADCAST JOB 
"I wish to thank your Job -Finding Service for the help in securing for me the position 
of transmitter operator here at WCAE, in Pittsburgh." 

Walter Koschik, 1442 Ridge Ave.. N. Braddock, Pa. 

OURS IS THE ONLY 
HOME STUDY 
COURSE WHICH 
SUPPLIES FCC - 
TYPE EXAMINA- 
TIONS WITH ALL 
LESSONS A N D 

FINAL TESTS. 

GETS AIRLINES JOB 
"Due to your Job -Finding Service, I have been getting many 
offers from all over the country, and I have taken a job with 
Capital Airlines in Chicago, as a Radio Mechanic." 

Harry Clare, 4537 S. Drexel Blvd., Chicago, Ill. 

I Your FCC Ticket is recognized in all radio fields 
as proof of your technical ability 

' vo 
000 

I ' CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
s J Desk RN-38 - 4900 Euclid Bldg., Cleveland 3, Ohio 

(Address to Desk No. to avoid delay) 

I want to know how I can get my FCC ticket in a IIlillii111111 of tine. 
Send me your FREE booklet, "How to ]'ass FCC License Examina- 

tions" (does not cover exams for Amateur License). as well 

sample FCC -type exam and the valuable booklet, "Money-Making FCC 

License Information." 
Tell me how I can get your Free Television Course. 

MAIL COUPON NOW 

NaMF 

ADDRESS 

CITY ZONE STATE 

Paste on penny postcard or send air mail 
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(SWit j$)S /f$4T/ ñii S#IPI!/S 111/1$ WANTED! BC -611 HANDIE- TALKIES, ART -13 
Also Any Surplus Electronic Gear, Test Equip., Parts or Assoc. 
Equip. Prompt Replies -Top Prices Paid. 

274-N & ARC -5 EQUIPMENT 
RECEIVERS 

BC -9468. 550 to K00 KC New....... 535.00 
NOW 

MC. Used. 
. 

Origi$9 $ 

6 -9 -1 MC. Used.... 58.95 
1.5 -3 Megs. New $34.95 

TRANSMITTERS 
T -22 ARC -5, 7 -9 Megs 
Used oint. $14.95 
MD7 -ARC5 Modulator Plate and Screen for T23ARC5, 
with Dynamotor $15.00 
T -21 ARC -5.3 -7 MC. New. Orig. $40. Now 
5.3 -7 MC. Used 
4 -5.3 MC. Used. Orig. $30.00. Now 
2.1 -3 MC. LN. Orig. $40. Now 

$8.95 
$5.95 
$5 9 5 

$16.95 
T -19 ARC-5. 3 to 4 Megs 519.95 
R -23 ARC -5. 190 to 550 KC, Loop or Straight $18.95 wire antenna input 
SPECIAL: For any Receiver purchased with any Transmitter, Discount $1.00. 

HI-VOLTAGE OIL CONDENSERS 
1 Mfd 25 KV $49.50 
1 Mfd 10 KV 
1Mfd 6KV 
.65 Mfd, 12.5 KV 
.25 Mfd, 20 KV 
.3X.3 MM, 7.5 KV 

8.00 
3.95 

15.00 
25.00 

6.00 

T5-3 
TS-10 
TS-12 
TS-13 
TS-16 
TS-19 
TS-34 
TS-45 
T5-51 
TS-67 
TS-69 
TS-74 
T5-75 
TS-127 
TS-170 
TS-202 
TS-226 

TEST EQUIPMENT 
APR -1 
A -58 
A -60 

ASD or AIA Watt A Wavemeter 
CS- 60ABW, SWR Unit, C5 -60 ABS 
Oscilloscope CS -60ABX 
BC -376 1E-56 
BC -725 LS -1 
BC -905 LU 
BC -906 20A -1 
GR -P496 BC -221AK 
1 -122 BC -1016 
1 -144 Triplett 1183 Tube Tester 
1 -198 Espey 105 Tube Tester 
1 -222 RC -252 
1 -223 LI 

VHF SETS 
ARC -5, complete with control boxes. Price 

on Request. 
ARC -4 ith tubes less dynamotor. Xlnt. con- 

dition $30.00 
SCR -522, complete. Price on request 

APN -4 ACCESSORIES. Consists of cables 
assembled to plugs, antenna switch, 
FT446 and FT447. New 515.95 

EXPORT INQUIRIES INVITED! 
We carry an unusually large stock of Airline Equip- 
ment, Test Equipment, Radar Sets, etc. Write for 
our low prices and complete information. Complete 
shop facilities for testing, repairing and overhauling. 

IMPORTANT! 
Send 30% deposit. All merchandise and 
prices subject to prior sale or change at 
any time. 

FM EQUIPMENT 
TRANSMITTERS 

.924 4- Channel 27 -39 megs. 
25 watts ECO oscillator, 40 
KC swing. 12 V dyn.$25.00 
BC -684 27 -39 megs. 25 watts 10- Channel Xtal con- trolled with DM -35 Dyna- 
motor for 12 V $39.00 

Portab e FM, Operates on 6V 
DC. 34MC. Alum. case with antenna relay. Xmtr uses 1073, 125 KC xtal in ose. stage (1C7), 4 dblrs & 1 
fin. amp. (HY65). Reve is superhet, xtal controlled, 
osc. at 8060. Transmitter 
4 
power 00V.f g i 200 MA, GCarter ne 

motor. Receiver powered by 
Vibropack. 

Receiver 
control 

box, French phone hand 
set, 8" speaker, extra mike. 
Complete $45.00 
25 WATT FM TRANSCEIVER -30 -40 eg's. xtal con- trolled. Superhet. recvr., built -in squelch circuit. 
Uses 815 tube in final, 6V 
DC input. Uses 2 dynamo - tors; one for revr (250V @ 
90 MA) and one for trans- mitter (500 V 100 MA). 
Uses 19 tubes, all metering jacks & tuning adjustments 
for final amp. on front pan- 
el. Made by REL. Model 
565A. Used. Less crystal & 
bottom cover, but with all tubes- $55.00 

Visors 1 -152. New $2.00 
FL -30 AUDIO FILTERS. Newly mfgd. (quantities avail.)..$17.50 

BC -620 FM TRANSCEIVER & PE 120 VIBROPACK 20 to 27 Megacycles. Xtal Controlled. Part of SCR -509. In- ludes PE -120 Vibrator Power Supply Battery Case, Shock Mounting. For 6V or 12V operation. Used, but in $29.50 excellent condition .DL.7 J 
NEW STANDARD BRAND CHOKES 

SWINGING CHOKES 
HY MILS OHMS PRICE VOLTAGE CASE WT. 
8 -40 175 100 2.75 3KV Closed 3.5 
8 -30 200 80 3.25 3KV Closed 4.5 
5 -25 200 100 4.95 2KV Closed 
5-25 300 90 9.95 5KV Closed 18 
8 -25 300 80 5.95 5KV Open 81/2 
5-25 500 60 12.95 7KV Closed 28 
8 -40 I amp 50 39.95 IOKV Closed 58 

SMOOTHING CHOKES 
HY MILS OHMS PRICE VOLTAGE CASE WT. 
5 500 600 4.95 2KV Closed 4 
7 150 200 1.25 2KV Open 2 

10 500 60 12.95 71(V Closed 28 
12 300 80 5.95 5KV Closed 
12 400 400 6.95 2KV Closed 15 
15 200 120 2.95 3KV Open 4.5 lbs. 
20 300 80 5.95 4000 Closed 9 lbs. 
20 400 85 6.95 5KV Closed 14 lbs. 
16 Se- 
ries 175 96 5.95 2.5K Closed 15 

4 Para'. 
lel 350 24 

26 Se- 
ries 200 112 6.95 3.5K Closed 15 

6.25 Par- 
allel 400 28 

1 

,U. 
RADIO & ELECTRONICS 
SUPPLY DEPT R- 30,2033.37W. VENICE B VD. 

LOS ANGELES 6. CALIFORNIA 

SENSATIONAL VALUE! 
/630 SUPER 30 TUBE CHASSIS 

Mfr. Licensed under R. C. A. Patents 

Complete with 
20" first quality 
tube 

AND 
Beautiful hand - 
rubbed Mahog- 
any Console 

Cabinet. 
COMPLETE PRICE 

$259.95 
slightly higher 
with full doors 

the latest 1952 model with all the newest 
electronic improvements ... 

peak sensitivity for fringe areas 
synchrolock tuning 
keyed A G C 
15,000 volts under load 
12 -inch RCA speaker 
can be adapted to color & UHF 
high quality parts 

A set -NOT A KIT 
Completely wired, Factory Engineered, 
aligned and tested. RMA Guaranteed 
1 YEAR GUARANTEE ON TUBE 
A half -hour to mount; ready for operation. 
Saves up to $150. 
Compare this anywhere for high quality - 
low price! 
Write Dept. F for further information. 
Phone and mail orders filled on receipt of 
money order for 25% as deposit ... the 
balance C.O.D., f.o.b. N. Y. 

NEW ENGLAND TELEVISION CORP. 
75 CHURCH STREET NEW YORK, N. Y. 
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Attractive 
Low Cost 

Easily Installed !; 

LOWELL 
INTERCOM 
LOUVRES 

For Multiple Apartment, Homes, Hospitals 

Here's a low -cost intercom louvre, 
complete with pushbutton, that 
will satisfy the most exacting cus- 
tomer, yet keep your installation 
time and costs down to a mini- 
mum! 
The Lowell Model C3 is a flush 
mounting louvre stamped from 16- 
gauge steel equipped with push- 
button, and finished in white. Di- 
mensions : 7" x 41/2 ". 
The Lowell Model CB3X is a heavy 
steel box with 3/4" knockouts, used 
with the C3 louvre for protection 
of the speaker. All hardware fur- 
nished, for mounting plate to box. 
Dimensions : 4" wide x 6" high x 2" 
deep. Finished in Zinc Chromate. 

LOWELL MANUFACTURING CO. 
Mfrs. of Lowell Speaker Bafóes- "Heard Everywhere" 3030 Laclede Station Road Maplewood 17, Missouri 

Canadian Representative: 
ATLAS RADIO CORPORATION LIMITED 
560 King Street W., Toronto, Ontario 

nical developments and employers are 
adequately supplied with trained per- 
sonnel." 

Members of the Technical Education 
Advisory Panel include the following: 
Bernard Bycer, of Perfect TV Service; 
J. C. Campbell, of Edmar Communica- 
tions; Gene Castroville, of Raymond 
Rosen & Co.; Alvin H. Fisher, of Mo- 
torola- Philadelphia; Edwin T. Stark, 
of Fairhill Products; Herbert Carson, 
of ABC Appliance Co.; Sol Cutler, of 
Sentinel Laboratories; George Rincoe, 
of Emerson Radio of Penna.; Joseph 
Whalen, of Inter -State Television; 
Harry White, of Louis J. Smith Co.; 
William C. Hart, of Ogontz Service 
Co.; T. W. Hopson, of Don Havens TV 
Service; Thomas Jones, of Bergdoll's, 
Inc.; Joseph Margusity, of Phillips 
Service; and Albert Wilensky, of Gev- 
urtz -Stern Co. 

Detroit'TCSA to Sponsor Program 
The Television Contractors Service 

Association of Detroit, Michigan, has 
invited radio and television service 
groups throughout Michigan to join 
with them in initiating a program of 
industry cooperation along the lines of 
the JERCS plan in Philadelphia, ac- 
cording to J. J. Barton, President of 
the Detroit Association. 

TV IN TURIN 
By R. ZAMBRANO 

Torino, Italy 
WITHOUT fanfare, television trans- 

missions have been going forward 
on an experimental basis at Turin, 
Italy during most of 1951. 

The standard adopted, after the pat- 
tern set by the European C.N.T.T. 
Council, is 625 lines, 25 frames -per- 
second, interlaced, and with negative 
modulation. A slightly modified 6th 
channel was used with a video carrier 
frequency of 82.25 me. and a sound car- 
rier of 87.75 mc. The video bandwidth 
is 5 mc. The transmitter is a General 
Electric 5 kw. unit which has been in- 
stalled on a hill in Turin. The super - 
turnstile antenna is mounted atop a 
240 -foot steel tower which is 2000 feet 
above sea level. 

Studios for RAI are located in Turin 
and are linked to the transmitter site 
by a u.h.f. relay-operating at 2000 mc. 

The photograph, Fig. 1, shows one 
of the pictures received on a Motorola 
"F" receiver. The picture was taken 
during an RAI transmission with a 35 
mm camera, with an f 3.5 lens, at an 
exposure of 1/5 second. 

Fig. I. 

s- 
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Aluminum Foil Beam 
(Continued from page 55) 

measure a little over 16 feet so that 
by picking out the longer ones they will 
be long enough for the driven element 
anc the reflector. If they cannot be 
bought they may be made out of good 
2 x 2 pine stock, rounding the corners 
with a draw knife and finishing up with 
a plane. Square elements might work 
jus: as well although this was not tried. 
There was very little sag in the ele- 
ments as shown in the photograph. 
After determining the exact spacing 

the poles may be nailed to the edge of 
the 1 x 4 supports. As an additional 
precaution they should also be tied to 
thé supports with a piece of strong 
wile. Cross bracing between the 1 x 4 
su ports would give more rigidity to 
th structure but didn't seem to be 
ne ded in the writer's case. The braces, 
if sed, should be 21/2 feet apart. 

here was some concern at first 
wh ther this type of construction 
wo ld stand up in a strong wind but it 
ha weathered one severe storm and 
ca a through without a mishap. 

he 1 x 4 supports were nailed to a 
piee of 1 x 6, 21/2 feet long, using 20 
pe ny nails. Another piece of 1 x 6 the 
sa a length was beveled on the ends 
anà nailed to the first piece at a 90 

degree angle as shown in the diagram. 
piece of % inch pipe was fastened 

to the beveled 1 x 6 by drilling holes in 
thee,, pipe and running 14 inch bolts 
thiough them. The end of the pipe fits 
in á hole in the top piece of 1 x 6. A 
metal brace made of 1/z inch strap iron 
held the two pieces of 1 x 6 rigidly at 
right angles. In this way the pipe was 
ve y rigidly secured to the beam. All 
of the wood was painted with wood 
fill r to make it waterproof. 

t "T" match was made of the same 
pole material and covered with alumi- 
num foil. It was about 2 feet long and 
laÿ between the 1 x 4 supports. Soft 
al minum straps about 11/2 inches wide 
wee made to connect it to the driven 
ere ent and keep the units about two 
in es apart. These straps may be 
mo ed to give a better impedance 
match and reduce the standing wave 
ratio. Two other straps of the same 
m terial were fastened near the center 
of he "T" match and spring type bind - 
in posts were mounted on them for 
co netting to the 300' ohm line. 

ny of the conventional systems for 
su p porting and turning the beam may, 
of ourse, be used. I happened to have 
a himney that was no longer in use 
so he pipe was run down through the 
ins de of it and turned in the fireplace. 
So etimes the simplest method is to 
ruf the pipe through the roof of the 
shock. 

ith the present day scarcity of 
al minum this aluminum foil beam 
may be able to solve your problem as it 
di mine, and if the XYL has a couple 
of olls on hand in the kitchen and no 
duçks to bake you will not even need 
to knake a trip to the dime store. 41- 
February, 1952 

THE ONLY SOURCE For 

SERVICING DATA 

Make your servicing job faster - easier - 
and more profitable by using the new 
Tek -File: The only monthly service that 
gives you complete, factory- authorized data 
which exactly matches the set you're work- 
ing on. 

You buy only what you need - when you 
need it. Each Tek -File pack has at least 
128, 81/2 x 11" pages bound in one or more 
file folders - containing complete servic- 

ing data for the manufacturer's sets you 

specify. Easy to file, easy to use in shop or 
field. 

THE MAN WHO USES 

RIDER TEN -EILE - MANUALS 

MAKES MORE MONEY. 

See your jobber today. 
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'METER BARGAINS 
3" RD 
4" SQ 
2" RD 
I" RD 
3" SQ 
I" RD 
I" RD 

3" RD 

0-20 ua dc.514.95 
0-50 ua dc. 12.95 
O-1 MA dc. 4.30 
O-5MASpScale 2.25 
0-50MASpSC'e 4.50 
O-IOOMA dc 4.50 
0-200MA dc 4.50 
O.3 VDC &2 "SQ 0.100 
JBT Freq. meter 30F, 

3" RD 0.300MA dc.$4.50 
3" RD 0-500 MA dc 4.50 
3" RD 0- 1000MA dc 4.50 
2" Aircraft 0 -30 A. 1.98 
3" RD 30 -0.30 Adc. 5.50 
2" RD 0.150 VAC.. 4.95 
3" SQ - 10 +6DB ..14.50 
ADC with shunt, both 1.99 
48.52 &58.62 Cycles.14.50 

TUBE BARGAINS 
5U4G 565 6AU6 
5Y3GT 49 6BC5 
5Z4 90 12AU6 
6AL5 55 12AU7 
6AK5 85 12BE6 

All tubes standard brands, guaranteed 
Write for prices on other typos. 

5.62 
.67 
67 

.82 
60 

MULTIMETER 
5000 ohms per volt, 3" meter, 

24 ranges. only 57/8" x 
3 1/16" x 2tk " 

4 DC MIL RANGES 0/0.3/6/30/ 
150. 

4 DC VOLT RANGES 0/6/150/ 
300/1500. 

4 ohms ranges O /2K /20K/200K/ 
2 meg. 

4 AC VOLT RANGES 0/6/30/ 
150/600. 

4 OUTPUT RANGES 0/6/30/ 
150/600. 

4 DB RANGES -61 +10 +8/ 
+24. +221 +38. +34/+50. 

Complete with 
ba 

DAY 
tYst leads 

6 90 D 66AR- 
ANTEE 

OIL CAPACITORS 
3mf 330VAC ..4/51.00 8mf 3KVDC $2.50 14mf 275VAC .... 3.95 8x8mf 3KVDC 3.95 2mf 600VDC .... .75 amf 1.5KVDC 2.95 
401f 600VDC .... .89 16mf 1.5KVDC 6.95 8x8mf 600VDC ... 2.75 2mf 2KVDC 1.95 lOmf 600VDC .... 1.95 2mf 3KVDC 3.95 50mf 600VDC .... 9.95 4mf 4KVDC 10.50 2mf 1.5KVDC ... 1.85 .1mf 7.5KVDC .99 2mf 1KVDC .... 1.25 300MFD 3V Elect. .39 

CHOKES 
9 Hl' 90 MA, 100 Ohm § .99 
7 HY 125 MA, Cased 1.49 

10 HY 150 MA, 140 Ohm 1.69 
6 Hl' 200 MA, Cased 3.15 
4 -16 HY 200 MA. 140 Ohm. Cased 5.10 

15 HY 250 MA. 65 Ohm. Cased 3.49 5-25 HY 300 MA. 120 Ohm. SW. CH.. Cased 6.50 
8 HY 300 NIA. Cased. 85 Ohms 5.00 
6 HY 450 NIA. 30 Ohm. Cased. Herrn. Seal 6.50 
6 HY 500 Cased 5.95 
7 HY 700 M.A. 15 Ohm. Cased 11.50 
5.30 HY 500 NIA. SW CH. Cased 7.95 
:3.5 Hl' 950 SIA, 25 Ohm. Cased 11.50 
7 Hl' 1 Amp. Cased 29.50 2-16 Hl' 1 AMP SW, 45 Ohm 37.50 
il HY 1.5 A. Cased 42.50 

115V FILAMENT TRANSFORMERS 60 CY 
2.5 VCT 1OA, Cased $1.49 2.5 VCT 10A, 10 KV Insulation. Cased 4.50 
V T 3A. 2.5 KV Insulation 

axed 
2.95 

5 V H 3A. 6.3 VCT @ 3.5A 2.95 
S VCT 12A. 2.5 KV Insulation 5.95 
5 VCT 20A, 2.5 KV Insulation 6.85 6.3 VCT IA. 2.5 KV Insulation .99 
1.3 VCT 3A. 2.5 KV Insulation 1.99 
'.'7 

VTR 
4A, 6.3 V (is 4A. Cased 2.50 0.3 V BA. 5V 3A 2.95 

11.:3 VCT 0 6A. 2.5 KV Insulation 3.00 6.3 V 10A. Cased 2.95 
IO VCT IOA, 2.5 KV insulation 6.00 
24 V IA. 2 KV Insulation 3.95 
:12 V 'Amp. 2 KV Insulation 1.95 

11511 POWER TRANSFORMERS 60 CY 
C.8 to 83 V Half Wave. 1.5A 51.25 
300 v 20 MA IFtalt wavc) 51.25 ea.: 2/ 1.75 435 VCT 145 MA. 6.3 V 3A. 5 V :SA 2.49 680 VCT 250 MA 2.95 700 VCT 90 MA. 6.3V 3A. 5 V 3A 2.75 
740 VT 185 MA. 6.3 V 4A. 5 V 3A 5.95 
800 VCT 200 MA. 6.3 V 3A, r V 3A 5.95 
800 VT 300 MA. 6.3 V IOA. 5 V GA. 5 V 2A. 9.50 750-600-0-600-750 VDC, 225 MA 9.95 5400. 5800, 6200 VCT 110 MA 29.50 2500 VDC IA, Pr. 230 V 3ph 60 Cy 125.00 

COMPONENT BARGAINS 
Cramer Time Delay Relay. TD -1205 $14.95 S('R522 XMTR.RCVR 60.00 Plug in Relay 2000 ohm 2 MA SPDT 2.95 

5 Screw terminal strip (6/32 Screw) 10/ 1.20 Barrier Strip, Yellow Bakelite. 6 term 10/ 1.50 
lI pin min. wafer socket 10/ .60 
7 pin min. molded socket 10/ .75 
7 pin min. molded sock. base shield 10/ .99 
7 pin min. steatite sock, base shield 10/ 2.50 
4 prong steatite socket 10/ 1,00 
Octal sock. mica filled or Steatite 10/ 1.00 
C. prong. MIP 6 socket 10/ .85 
WA Phono Plug & Jack g2383.2385 10/ 1.50 
1:," Panel Bearing 10/ 1.50 
7 ft. rubber line cord & mold. plug 10/ 1.50 I" green 110V Pilot Light assembly ... .35 
StST 6A 125V. H & H Bat Handle Togg. Sw. . .39 
C -11 Luminous tip hat handle Aircraft Toeg. Sw-.. 

SPST 5A 125V ea .25 siOT as above ea .35 
SPST as above, momentary only ea .25 
SPOT as above. neutral center ea .49 
hOST Rotary Switch. wafer type 2/ .25 non.. Ceramic Rotay Switch .59 
Millen Flex. coup 130002221 101 1.50 
.1K34 Jack (Pi ") .18, JK33 (PI: 6R) .20 
2 cell penlite bulbs 1_2221. 3V.. .05 Grain of Wheat 3V bulb Se. GE _ 57. 12V .05 
5,a,da S -6 115V 6W hull, .10 TEATITE Plate Caps -807 17e. 666 .21 
.lnhnson 210 sock. 65e, 211 sock .85 
4" Sq. 0 -100 ua DC 10.95 

eel 

POLY -TECH 
919 Dawson SI.. New York 59, N. Y. 

Tel. MUrray Hill 6 -2650 

What's New in Radio 
(Continued from page 88) 

special plate stabilizing process and be- 
cause the individual cells are matched 
to give uniformity within and between 
units. Tradenamed "Minisel," the new 
units are manufactured in all standard 
configurations, i.e., half -wave, center - 
tap, doubler, three -quarter bridge, and 
bridge. The individual cells are rated 
at 10 volts a.c. input and 5 ma. d.c. out- 
put but can be obtained with input 
ratings up to 26 volts a.c. and output 
current ratings up to 10 ma. d.c. for 
special applications. 

NEW V.T.V.M. 
The Electronic Measurements Com- 

pany of Red Bank, New Jersey, has 
come out with a new vacuum tube volt- 
meter, the Model 161 -A. 

This new test instrument incor- 
porates seven d.c. voltage ranges, six 
a.c. voltage ranges, resistance coverage 
from .1 ohm to 1000 megohms, and a 
single power level scale which covers 
from -10 db to +10 db. 

The unit is housed in a metal cabinet 

finished in dark grey wrinkle. It meas- 
ures approximately 81/2" x 8" x 8 ", 
which includes a storage compartment 
for accessories. The Model 161 -A 
weighs about 81/2 pounds with acces- 
sories. 

SERVICE LIGHT 
Columbia Wire & Supply Company 

of 2850 W. Irving Park Road, Chicago 
18, Illinois is now marketing a new 
TV service light which has been espe- 
cially designed with the technician's 
needs in mind. 

The unit features a 7 watt, 110 volt 
bulb, a non -breakable reflector, a 6 
foot cord with plug, and a rubber suc- 
tion cup which holds firmly on any flat 
surface. 

The light takes very little room in- 
side the TV cabinet and throws the 
light where needed, leaving both hands 
free to work. 

Each light comes boxed in a light- 
weight and durable container which 
can be used to carry the unit on service 
calls. 

Additional information on this unit 
is available from the company. 

SOLDERING GUN 
Wen Products Co., 5806 Northwest 

Highway, Chicago 31, Illinois, has an- 

nounced the availability of a new low - 
cost soldering gun which has been de- 
signed to meet the needs of a wide 
range of users. 

This transformer -type soldering de- 
vice heats instantly when the trigger 
is pressed and cools when the trigger 
is released. .A built -in spotlight illu- 

minates the work, while a long tip per- 
mits reaching spots which would other- 
wise be inaccessible. 

The unit is said to have ample re- 
serve power for heavy duty or inter - 
mittent work in factories, repair shops, 
radio and television service establish- 
ments, or in home workshops. 

INDUSTRIAL VIBRATORS 
A complete new line of aircraft and 

industrial vibrator types has been re- 
cently introduced by the James Vibra- 
powr Company of 4036 North Rockwell 
Street, Chicago 18, Illinois. 

The new line is said to cover most 
aircraft and industrial replacement re- 
quirements. These components will 
supplement the company's line of com- 
munications vibrators. 

Specifications on these new units are 
given in a new supplement catalogue, 
Form F529. Further information and 
a copy of the new catalogue are obtain- 
able from the company on request. 

REVERSIBLE STYLUS 
In response to the demand by record 

collectors, the engineers at General 
Electric Company's Syracuse labora- 
tory have designed a dual reversible 
sapphire and diamond stylus to permit 

the playing of all three record speeds 
with equal fidelity and without the 
necessity of changing cartridges. 

Designated the Model RPJ 013, the 
new stylus employs the sapphire for 
standard and the diamond for 331/2 and 
45 rpm records. A simple twist of 
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We're Chopping Prices Way Down With "Sur- 
prise" Trade -In Allowances On Your Used Test 
and Communication Equipment. 

h allicraffers 
RECEIVERS 

HALLICRAFTERS S -38B 
Shpg. wt. 14 lbs. 

Only $49.50 

HALLICRAFTERS S -72 
Shpg. wt. 16 lbs. 

Only $109.95 

HALLICRAFTERS S -40B 
Shpg. wt. 32 lbs. 

Only $99.95 

HALLICRAFTERS S -76 
Shpg. wt. 44 lbs. 

Only $ 169.50 

February, 1952 

Constantly hacking away at high prices, 
Walter Ashe gives you bigger- than -ever 
"Surprise" Trade -In Allowances on your 
used (factory -built) test and communication 
equipment. This is your chance to save on 
that new equipment you've been wanting. 
Get your trade -in deal working right now. 
Wire, write, phone or use the handy cou- 
pon today. 

FREE CATALOG! 
164 value -crammed pages of everything in Radio 
and Electronics for Industry, Schools, Labora- 
tories, Radio Stations, Service Technicians and 
Amateurs. 

All prices F. O. B. St. Louis 

Phone: CHestnut 1125 

HALLICRAFTERS SX -71 
Shpg. wt. 51 lbs. Only $ 199.50 

Walter Ashe Radio Co. RN -52 -2 
1125 Pine St., St. Louis 1, Mo. 

O. K. Walter, Rush "Surprise" Trade -in -offer on my 

for 
(show make and model No. of new equipment desired) 

Rush Free Copy of your new Catalog. 

NAME ADDRESS 

CITY Zone STATE 

! 
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for dependable sound, 
I DUST Y relies on 

Paging a 
Talk -Back 
Speakers 

ALNICO -V -Plus 
Driver Units 

FULL- GRIP, VELVET - 
ACTION Mike Stands 

DR Double-Reentrant 
Projectors 

DEPENDABLE QUALITY: 
The latest electroacoustic research 
and engineering -and over 20 years 
of manufacturing know -how -are be- 
hind every ATLAS product. 

DEPENDABLE SERVICE: 
Coast -to -coast and around the world 
today -in every Industrial, Marine, 
Railroad, Military, Educational, Civic, 
U.S. and Foreign Government appli- 
cation -under every kind of climate 
and noise condition - ATLAS sound 
equipment is famous for highest effi. 
ciency and durability. That's the 
proof of ATLAS performance depend. 
ability. 

DEPENDABLE DELIVERY: 
Yes, ATLAS gives our Government 
highest priority. And yes, we too feel 
the pinch of material shortages. But 
our customers will continue to get our 
usual dependable delivery- because 
we believe in equitable and depend- 
able distribution to all ATLAS users. 

DEPENDABLE PROFITS: 
Completeness of line, excellence of 
product, dependable delivery, right 
prices -that's the ATLAS combination 
that means high, steady Industrial 
Sound profits for You! 

PARTS DISTRIBUTORS: ATLAS 
pre -sells your customers for you 
with strong consistent advertis- 
ing in leading service and en- 
gineering publications. Write for 
current Catalog =551 and 
Distributor Terms. 

Radio! Driver Unit Projectors 

Super -Power Driver 
Units 

Loud Speaker 
Support Stands 

II1 

1446 -39th Street, Brooklyn 18, N. Y. 

In Canada:ANos audio Corp., Ltd., Toronto, Ont. 

the readily -accessible positioning knob 
will place either the diamond or sap- 
phire in playing position without mov- 
ing the cartridge or arm. 

The new unit is designed to be used 
with the G -E RPX 047 and RPX 050 
variable reluctance cartridges. No 
weight adjustment or compensation is 
needed and the tracking pressure is 
constant at from six to eight grams. 

MINIATURE CONDENSERS 
Erie Resistor Corporation of Erie, 

Pennsylvania, has introduced a new 

332 333 
MINIATURIZED -VS - STANDARD 

.005 mfd. .005 mfd. 

line of miniaturized ceramic condens- 
ers which have been tradenamed "GP3 
ceramicons." 

These units employ a high dielectric 
constant ceramic material which per- 
mits capacitance values as high as .002 
µtd. on a basic 1/8" x %" long tube and 
.005 Add. on a 1/4" x3'8 " long tube. 
Baked enamel, clear lacquer, dipped 
phenolic insulation, or low -loss molded 
phenolic insulation are available. 

A data sheet giving complete infor- 
mation on these units may be obtained 
from the company. 

R.F. ATTENUATOR 
A new r.f. attenuator which is suit- 

able for use by radio and television en- 
gineers, technicians, and service per- 
sonnel has been introduced by Jerrold 
Electronics Corporation, 26th and Dick- 
inson Streets, Philadelphia 46, Pa. 

The new unit, designed for 72 ohm 
input and output matching over the 
0 -250 mc. range, provides attenuation 
in any value from 0 to 82 db by a sim- 
ple "in" and "out" switching arrange- 
ment. The attenuator is accurate with- 
in 1% at the maximum attenuation, 
according to the company. The feed - 
through insertion loss is less than .5 db 
at 250 mc. 

The instrument is currently available 
in two models, the A -72 for use with 
RG -59/U cable and the A -72X for use 
with RG -11/U cable. Both models are 
supplied with appropriate chassis con- 
nectors and two male cable connectors. 

BINDING POST 
Kings Electronics Company, Inc., 40 

Marbledale Road, Tuckahoe, New 
York, is marketing a new and improved 
binding post, the Model K952. 

The unit utilizes the quick -discon- 

nect principle with spring loaded ac- 
tion and stainless steel locking jaws. 
"Teflon" insulation throughout pro- 
vides low dielectric loss, no moisture 
absorbance, no carbon tracking, and 

SURPLUS 
FEBRUARY SPECIALS 
DUAL VARIABLE MIDGET CON- 

$ 149 nl DENSER. 35 mfd. per section.... 
50 watt Birnbach tube sockets 95c each 3" round Weston A.C. volt meters; Model 476. 
0 to 150 $5.95 each Removed from new surplus equipment. 
PL 68 coven only. NEW 5c each 
6 ft. cord with PL 55 plug. NEW 59c Head phones, high impedance (Used. Good con- dition.) HS23, etc. $1.69 
250 ft. rolls phosphorus bronze ship -type anten- 
na wire. Seven strands #18. NEW...$6.95 roll 
2 114FD 4000 volt D.C., G.E. 23 F 47 Pry - 
nol. NEW $7.95 
90 MFD 120 volt A.C., 3 phase G.E. 26 F 685 
Prynol. NEW $7.95 
Edwards Lungen Buzzers. Type O. #15. 12 volt. 
Works on 6 V D.C. NEW 69c each 
VERTICAL ANTENNA MASTKIT fully adjust- 
able to 35 ft. Easy to setup for Fringe Area FM, 
Television or Rotary Mast Beam. NEW..$12.95 
{VESTON #476 -3" RD-0 -150 V -A.C. Re- 
moved FM New Surplus. Guar. $5.95 each 

30 amp plug fuse, house type. All new. 
O A WONDERFUL BUY..100 for $3.00 

15 amp 3AG fuses. 100 for $2.00 
50 amp 5AG type HBR 100 for 2.95 
40 amp 5AG type HBR 100 for 2.95 
40 amp 4AG type 100 for 2.95 
35 amp 9AG type 100 for 2.95 
20 amp 4AG type 100 for 2.95 
15 amp 4AG type 100 for 2.95 
10 amp 4AG type 100 for 2.95 

1 amp 4AG type 100 for 2.95 
4 amp 3AG type 100 for 2.00 
1 amp SAG type 100 for 2.00 

34 amp 3AG type 100 for 2.00 
275 amp RJR type 100 for 2.95 

70 amp HBR type 100 for 2.95 
70 amp ACL type 100 for 2.95 

ANTENNA INSULATOR 

A specially designed insulator that provides 
. great tensile strength. NEW 10 for 60c 

Open circuit jacks IO for $1.50 
.1K 26 and PL 54 per set 49c 
3 AC fuse post 25c each 
4 AG fuse post 25c each 
3 AG type HJM 25c each 
30 ft. hook -up wire 10c 

1000 ft. of 2 cond. twisted stranded wire.$4.50 
2 311, 600 volt oil condensers, rnd.can.89c ea. 
LUMINOUS PAINT KIT. For Dusting, Paint- 
ing or Mixing. GLOWS IN THE DARK.79c ea. 

MUELLER CLIP JUMPER 
Complete, ready to use. Two No. 21 -A clips 
and 14" of insulated wire. Packed 10 in a box. 
BRAND NEW I9c each ; lots of 10, $1.50 

J41A Telegraph Keys. NEW... $0.89 each 
35A Telegraph Keys. NEW.... .95 each 
J38 Telegraph Keys. NEW.... 1.25 each 

8x8x8x8 MFD, 4x8 MFD 600 V., D.C. 
SPRAGUE CONDENSER. Bargain. :cew..$4.95 
FILAMENT TRANSFORMERS. 110 V., 60 
cycle input, output 9. to 13. V. in 1 V. steps. 
Output rated 3 amps. New 51.89 
G.E. SOLENOIDS. 14 V., D.C., 25 ohms My- 
calex arm, many applications. New $ .98 

NEW TUBES BOXED 
304TL Tubes. NEW 

Ea. $6.95 
Eimac 4.95 

3BPI Tubes. 
Guaranteed 6.95 

6SN7gt New..79c: 4/ 3.00 
OAKS ..51.19 ea.: 5/ 5.00 
2051 ... 1.19 ea.; 5/ 5.00 
169 35. 
471A 29c ea.; 4/ 1.00 
HY615 29c ea.; 4/ 1.00 
903 ...$3.95 ea. 
2.121A .. 8.95 ea. 
15E .... 1.49 ea. 
860 .... 4.90 ea. 

937 .... 1.55 ea. 
65.T7 ...89c ea. 
6W4GT ..69c ea. 
12A6 ..89c ea. 
12SN7GT 89c ea. 
6AL5 ....79c ea.; 4/$3.00 
1LD5 ..51.09 ea.; 4/ 4.00 
3111.7 .. 3.95 ea. 
1625 .....59c ea.; 4/ 2.00 
1626 59c ea.: 4/ 2.00 
1629 39c ea.: 4/ 1.20 
ItICB73 $1.25 ea.; 4/ 4.00 
41 . 79c ea.; 4/ 3.00 

POWER RHEOSTATS 
Standard Brande: 5 Ohm,: 100 Watt; 4.48 amp; 
100 Ohms; 100 \l'ait; 1.0 anse. 

Boxed. Brand New with Knob $2.50 each -or 
-$25.00 per Dozen. 
Write us for your meter wants. Over 3,000 in stock. 

Write for Our 16 -Page Bulletin. 

DOW RADIO, INC. 
1759 E. Colorado St. Pasadena 4. Calif. 

PHONE: SYcamore 3 -1196 
51.50 min. order 250/o deposit with orders 

Send full remittance to save C.O.D. charges 
All merchandise fully guaranteed. Subject to prior sale. 
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t he maintenance of mechanical proper- 
ties in the binding post temperature 
application range of 67 to 149 de- 
grees F. 

Complete moisture sealing is effected 
on the chassis itself by a special "Tef- 
lon" and rubber combination. Color 
coded removable rubber caps can be 
provided for identification and person- 
nel protection. The unit is silver plated 
to the base, which is a chessman type 
for easy soldering. 

R.F. PROBE 
Precise Development Corporation, 

Oceanside, Long Island, New York, is 
now offering a new low -cost r.f. probe 
to the trade. 

The Model 912 incorporates a time- 
test ed circuit which is housed in a spe- 
cially constructed, non -porous case and 
use; a germanium crystal rectifier for 
measurements through 250 mc. The 
probe handle is terminated in an Am- 

phenol connector while the other end 
of the RG -59/U shielded cable may he 
or ered with an Amphenol, phone plug, 
or hone tip type of fitting. 

omplete information on this new 
prc be is available from the company 
direct. 

TRAINING AID 
Of interest to schools and organiza- 

tions concerned with radio -electronic 
instruction is the new electronic visual 
training aid recently introduced by the 
United Radio- Television Institute, 237 
Washington Street, Newark 2, New 
Jersey. 

i{nown as the Model 101, the unit 
features a 17 x 22 inch display board 
on which a completely operating re- 
cever is wired in such a way as to 
pr vide easy measurement of voltages, 
tracing of circuits, etc. It also incor- 
porates a basic signal generator, con- 
denser checker, test speaker, etc. to 
aid in the repair and troubleshooting 
of defective radio receivers. 

The unit is available in kit form and 
co Arles complete with an illustrated in- 
struction manual and a cable contain- 
ing most connecting wires - color 
co Jed for easy assembly. The training 
aid is also available factory -wired at 
additional cost. 

PORTABLE MIXER 
Developed to meet the need for a 

quality broadcast mixer for field use in 
AM, FM, and TV remote pickup, the 
new Model 220A portable mixer just 
released by Altec Lansing Corporation, 
9356 Santa Monica Boulevard, Beverly 
Hills, California, is also suitable for 
use with public address systems. 

Designed for high fidelity mixing. 

February, 1952 

iv (1) toughest transformers 
wear these exclusive one -piece drawn -steel cases 

Ir l TRANSFORMERS r 
i 

THE ONLY COMPLETE*, VERSATILE ** LINE WITH 

TOUGH SEALED-IN -STEEL CONSTRUCTION 

When tougher transformers are made, CHICAGO 
makes them -in rugged, streamlined drawn -steel 
cases that provide the fullest enclosure and protec- 
tion, that look well with other modern electronic 
components and enhance the appearance of the 
equipment. The exclusive CHICAGO one -piece 
drawn -steel case (no seams or spot welds) is the 
strongest, toughest type of mechanical construc- 
tion. Further, the one -piece design provides a con- 
tinuous electrical and magnetic path which means 
better electrostatic and magnetic shielding. Seam- 
less construction assures maximum protection 
against adverse atmospheric conditions -means 
longer, more dependable transformer life. 

Whether your transformers must pass the most 
rigid MIL -T -27 specifications or are intended sim- 
ply for average, normal applications, it's wise to 
choose CHICAGO "Sealed -in- Steel" Transformers 
(the world's toughest) for that extra margin of 
dependability under all operating conditions. 

*COMP LETE. There's a CHICAGO "Sealed - 
in- Steel" unit for every application: Power, 
Bias, Filament, Filter Reactor, Audio, 
MIL -T -27, Stepdown, Isolation -all in one - 
piece, drawn -steel cases. 

* *VERSATILE. Available in 3 constructions 
to meet most requirements -a type for 
every application. 

H -Type. Steel base cover is deep -seal 
soldered into case. Terminals hermetically 
sealed. Ceramic bushings. Stud- mounted 
unit. Meets all MIL -T -27 specs. 

S -Type. Steel base cover fitted with phe- 
nolic terminal board. Convenient numbered 
solder lug terminals. Flange- mounted unit. 

C -Type. With IO" color -coded stripped 
and tinned leads brought out through fibre 
board base cover. Flange- mounted unit. 

SEND FOR "NEW EQUIPMENT" TRANSFORMER CATALOG 

Have the full details at your fingertips on CHICAGO'S New 
Equipment Line -covering "Sealed -in- Steel" transformers 
designed for every application and geared to today's circuit 
requirements. Write for your copy of this important catalog 
today, or get it from your electronic parts distributor. 

CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 
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WORLD'S FASTEST SELLING 
VOLT -OHM MILLIAMMETER 

Model 770 
is an accurate pocket -size V.O.M. 
Measures only 31 /a" x 57/e" x 21/4 ". 

Sensitivity 
1000 ohms per volt 

...._:...l. 

* Uses latest design 2% accurate 1 Mil. D'Arsonval 
type meter. * Same zero adjustment holds for both resistance 
ranges. it is not necessary to readjust when switch- 
ing from one resistance range to another. This is 
an important time -saving feature never before 
included in a V.O.M. in this price range. * Housed in round -cornered, molded case. * Beautiful black etched panel. Depressed letters 
filled with permanent white, insures long -life even 
with constant use. 

The Model 770 comes complete with 
self -contained batteries, test leads 
and all operating instructions. 

Specifications: 
6 A.C. VOLTAGE RANGES: 

0- 15/30/150/300/1500 /3000 Volts. 
6 D.C. VOLTAGE RANGES: 

0- 7.5/15/75/150/750 /1500 Volts. 
4 D.C. CURRENT RANGES: 

0- 1.5/15/150 MA. 0 -1.5 Amps. 
2 RESISTANCE RANGES: 

0 -500 Ohms 0 -1 Megohm. 

Write Dept. RN -2 for catalog of complete line. 

Manufactured and Guaranteed by 

UPERIOR INSTRUMENTS CO. 

$14 90 
NET 

227 Fulton Street New York 7, N. Y. 

Ota. 
K ESTER 
FLUX-CORE 

SOLDER 

IN DEMAND and used by the 
manufacturers of original equipment 
... Best for you, what could be 
better ... Rester Rosin -Core, "Resin - 
Five" and "Specialized" Solders! 
RESTER SOLDER COMPANY 

4235 Wrightwood Ave., Chicago 39 
Newark 5, N. J. Brantford, Can. 
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"ALNICO MAGNET SPECIAL" . . Round Bar 
2 "x3/3" O.D $ .49 

ALNICO CHIP MAGNETS (approx. 90 /oz.) 
Irregular shapes; each a permanent magnet- 
.15 per ounce. lb 1.50 

ALNICO MAGNET KIT . . powerful Bar. Block, 

/'YYU 

",, 

]RRood,, 

etc. 

p /N0 

aa000rted 1.98 
RADIO HARDWARE 
TREASURE . FULL 
LB. of Nuts, Screws, 
Lugs, Washers, etc. 695........ 3 lbs. 1.98 

GUN SYNC. CONTROL BOX (Fairchild Mk3) . . . 
A 'Gold Mine" of new Toggles, Relay, Fuses. 2.95 

PORTABLE METAL UTILITY BOX, 6x6x63/4 " Hinged lid .69 
"CABINET SPECIALS" Sturdy wood; Slide dials 
Type "A "- Ivory. Incide:101/4x63/4x51/2, Dial: 

1.48 
Type "B "- Mahog. Inside: 17x8 /4x101 /4. Dial: 

11/2x103/4 2.49 
Type 'C "- Mahog. Inside: 141/4X63/4 sq. Dial: 

13/4x6 ....... .. .. .. .. 1.95 
Type "D "- MIDGET CABINET & CHASSIS. Pol 

Walnut. Ideal for Radio. Amplif, Ose, Inter - 
Pom, Test Eqpt, etc. Inside: 7 "x51/2 "x4 ". 
unched 4 mini-tube chassis Set 1.49 

"SWITCH SPECIALS!! DPDT BAT 
TOGGLES (AHH) 6A/125V. Sgle. hole 
mtg. Lug terms. 49c 12/5.49 
ROTARY SWITCHES 2 deck. 1 /a" 
shaft . . . 3 pos. DP or 6 pos, SP either 39e 6/1.98 
DPDT FLUSH PLATE BAT TOGGLE 
(C- H8715K2) . . Lum. tip, screw lugs. 
13/4" mtg. holes 59c 6/3.25 
HEARING AID PARTS . MIDGET OUTPUTS 

for 50B5, 35B5, etc., to V.C. (3/ "x1/a ") 49e 6/ 2.49 
MIDGET AUDIO CHOKES (3/4 "x1/a4") 4500 ohms 

DC 49e 6/ 2.49 
HEARING AID AMPLIFIER (2 tube) MAKE 

A REAL VEST POCKET RADIO adding simple 
tuner, (1/ "x2 "x5 "). WITH SCHEMATIC FOR 
2 OR 2 TUBE SET! Less tubes, case....... 2.49 

HEARING AID TUBES . set of 2 for above.. 2.98 
HEARING AID BONE CONDUCTION RECEIVER 

(1 /a "x23 /4 "xl /a ") , Exc. MUSICAL CON- 
TACT MIKE, DETECTOPHONE, MINI. SPKR. 
low imped. 2.49 

VARIABLE CONDENSERS . . four 250 mmf 
sects. plated. 

3 GANG SUPERHET VARIABLE . 3 /4x3 /4,1/2 .98 
220V/11OV STEP -DOWN BALLAST . 60 watt. 
MIDGET PLUG & JACK 

receptacle. 51/4x17/." 
-48.39c 6/ 1.98 

H5.33 HEADSET . . 1O- imped: 5 ft. cord & 
PL -55 .... ... .. . 2.49 

"POLYSTYRENE" . 12" Ìgths ROD: ¡Oe;; 
a /3" 205; l/ " 36e; 5/3" 55e: 3/4" 79e; I " 1.29 

TUBING (OD): /g 10e; 3/4" 12e; 1 /a" 17e; 5/3" 
23c; a / 4 " 27e; 1 " 36e; 11/a ".. .. 1.25 

5" LEATHER SCOPE VISORS . . rubber eye- 
piece .79 

#20 PUSH -BACK WIRE .. Red, Yel, Blue or Blk. 
100 ft/ .89 

1" AMBER JEWEL ASSBLY . . DC bay, 
base 39c 6/ 1.98 

HI- FIDELITY CRYSTAL HAND MIKE . . hi- 
imped. Moulded bakelite case & 6 ft. cale.. 3.95 

RADIO GRILLE CLOTH . . . Beautiful patterns 
& colors . . Sizes 9x9 o 12x24. 10 asstd.. 3.95 

JK -24 JACK for PL -55 plugs 29e 10/ 2.49 
8 WATT POTENTIOMETER . . . 2000 ohms. 

Mould. bakelite, w.w. O.D. 3 "x13 /s "..98e 6/ 5.00 
DIRECT FACTORY SPEAKER REPAIRS 

Write for FREE "SPEAKER PARTS MANUAL" 
Min. Order $3.00. Only 20% deposit req. on all 
C.O.D.'s. Full remittance with foreign orders. Please 

add sufficient postage -excess refunded. 

fiTilairrag 
RADIO CORP. 

67 Dey Street 
New York 7, N.Y. 

this compact unit incorporates two 
1410A dual preamplifiers with indi- 
vidual volume controls for four micro- 
phone inputs, a 1440A line amplifier, a 
master volume control, a 30A power 
supply, and a large 4" vu meter. 

It can be operated from a.c. power or 
external battery supply. Available in- 

put impedances are 30, 150/250, or 
500/600 ohms, and a selection of output 
impedances of either 125 or 600 ohms 
is provided through a selector switch. 
The gain of the system is 80 db, with a 
maximum output level of +18 dbm at 
less than 1% harmonic distortion. 

The mixer is housed in a black lug- 
gage -type case which measures approx- 
imately 23" long, 6" wide, and 12" high 
and weighs 27 pounds. 

TEST LEADS 
Insuline Corporation of America, 

3602 35th Avenue, Long Island City 1, 
New York, is in production on a new 
set of extra long -handled test leads 
which have been especially designed to 
speed up and simplify circuit probing 
in complicated radio and television 
chassis. 

Eight inches long and made of pol- 
ished hard rubber, the handles are fit- 
ted with short, sharp -pointed tips' 
which minimize the possibility of short - 
circuiting adjacent connections. The 
flexible leads are of kinkless wire 48 

inches long, have standard phone tips, 
and can be used with practically all 
types of test instruments. 

Distribution of these leads, Cata- 
logue Number 329, is being handled by 
regular jobbers. 

PORTABLE TAPE RECORDER 
Full -scale production is underway at 

Amplifier Corp. of America, 398 Broad- 
way, New York 13, New York, on the 
company's new "Magnemite" battery - 
operated portable tape recorder -play- 
back unit. 

Weighing only 92/4 pounds and meas- 
uring 111/2 x 81/2 x 51/2 inches, the new 
unit incorporates a high gain amplifier 
which requires no preliminary warm - 
up and will pick up a normal speaking 
voice 100 feet from the microphone. 

The recorder operates from self -con- 
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W EST 
RICES UBES and PARTS 

All TUBES are guaranteed for one year .. individually boxed. 

10% DISCOUNT on orders of 100 tubes or more, all brands. 

Quantity 
0Z4 . . . 

02413 
1A5G'T. 
1A7 ... 
16313T 
1B5 ... 
1CTG . . 

1E7 .. 
1H6.... 
1H5GT 
1H6G.. 
1J51;T. 
1L4 .. 
1LA4. 
1146 . 

1LC5. 
1LC6 
1LD5.. 
1LE3. .I 

11114 . 

1LN5. 
1N5GT 
1P5 GT 
1Q5GT 
1R5.... 
1S5 .. 
1T4.... 
1U4.... 
11.15 

1X2A. 
2A3 
2A5 
3LF4 
3Q4 
3QSGT 
3S4.. 
3V4 
5T4 
5U4G 
5V4G. 
5W4 
SWdGT 
5X4G 
5Y3GT 
5Y4G 
5X4 G. 
5Z3 
643 
6A8GT 
6AEi5 

Quantity 
... 6AB7.... ...... 
..59c 6AC5GT. 

656AC7.... ..... 
79 GAGS... 

. 95 6AG7.... . . 

6AH6... . 

6AK5 

GALS.... 
656AQ5.... ...... 

95 6ÁR5 
296AT6.... 

951c 
GASS 

6AÚ6.... 
6AV6... 

95 6B4G... 
95 6B5 
95 6B6G... . 

95 6B8GT . . 

72 6BA6... 
6BA7.... 

c166C5.... 
12b6607.. 
6BD5GT. 
6BE6.... 
68F5.... 

65 6BFG, .. . 

95 6BG6G . 

1 15 6BH6. 
79 6BJ6 
95 GBN6.... 
796BQG.... ...... 
87 6BQ7... 

6C4 

1g= 

72c 6C5GT . 

1 4016C6 
5916C8G... . 

87 6CB6 .. 
6CD6G 

::59c6D6 
6516D8G . 

45 685 
54 6F5GT. 

6F6GT. 
6ßc 6F8G... 

115 6G6G... 
79 6H6 
95 6H6GT 

$1.15 6J5GT. 

I.04'6J7G.. 

.95 6.18G . . 

1.15 6K5GT 

.1.40 6K7GT 
87 6K8GT 

. 72c G GL7.. 
. .65 6N6G.. 

... .59 6N7GT 
. .54 6P5GT 

72 6Q7GT 
.95 6R7GT 

:59c 
1.15 

.79 

654 
6S7GT 
658GT 
6SA7GT 
6SC7.. 

...1.15 6SD7GT 

... .65 6SF5 

;Quantity 

-87 6SF5GT 
- .72 6SF7 

-79 6SH7GT 
1.15,6SJ7 
.656SJ7GT 

- -79 6SK7GT. 
. . .59 65L7GT 

1.73 6SN7GT. 

72c 

11.15 
1.58 

59c 
... .79 

...1.15 

6SQ7 

6SR7GT 
6557 
6T7G 

6U5 
6U6GT . 

6U7G.. 
6V6GT . . 

6W4GT 
. ..1.69 6. 

.79 
6Y6GX5GT.. . . 

. . .1.15 7A4 
79 7A5 

: 59c' 
1.151 

95, 

591 

.65. 

$ .54 
1.04 

.79 
1.15 

.87 

.59 

I USE THIS ORDER BLANKS 
Quantity Quantity Quantity 

7A6.... 
7A7... 
7A8.... 
7B4.... 

7B5.... 
7B6.... 

. .79 7B7 
.87 7B8 
.957C4 
877C5 

1.40 7C6 

Q 7C7 
8 7c 7E6. . . 

.657E7 
... .957F7 

. .65 7F8 
1.15 

72c 
1.04 

.59 

.65 
. .72 

7G7.... 
7H7.... 
7J7.... 

7K7.... 
717.... 
7N7.... 
7Q7.... 
7R7.... 
757.... 

: 

657V7.... 
c7W7... 

.72 7X6. 

.87 

.79 

.54 

.59 
. .65 

.72 

:1.15 

79c 

:54c 
.72 

7X7.... 
7Y4.... 
7Z4... 
12A7.. 
12A8... 
12AH7. 
12AT6 . 

12AT7 . 

12AÚ6. 
12AÚ7. 
12AV6. 
12AV7. 
12AW6 
12AX7. 
12BA6 . 

79 12BA7 

B 

512BE6... 
12BF6. . . 

12BH7... 
12C8 

65 12F5GT 
65 12H6 
65 12J5GT. . . . . . . 

65 12K7GT . . . . . . . 

11512Q7GT. ...... 

65c 
12S87GT .. .... 
12SA7GT 

.. 12SC7.. 
79 12SF5GT 
95 125F7. ... 
79 12SH7GT 

115 16SJ7GT 
95 12SK7GT 
72 12SL7GT ...... 

95c 
12SN7GT 
12ßQ7. . . . 

.. 12SQ7GT 
79 12SR7GT 
72 1223 
79 14A7 

14AF7 
14B6 
14B8 

79 14C5 
95 14C7 

6514F7 

c 14F8 
19BG6G 
19T8 
20 

24A 
25AC5GT 

95c 

1 15 
79 
95 

. 54 

1 04 

1 

72125BQ6GT 

25L6GT . 

25W4GT. 
25X5 
25Z6GT 
32L7GT 
35A5 

65 
54 
15 
95 

87 

65 

87 

$ .65 35B5... 
.59 35C5... 
.87 3516. . 

115 35W4.. 
35Y4.. 

6ßc 35Z3... 
54 3524 

.79 35Z5 
65 35Z6G 
95 35/51 

.72 41 

.79 42 

72c 
43 
45 

.79 45Z5 

.65 46 

.72 

.87 

.79 
. .54 

.59 
.79 
95 
79 

. .87 

79c 
95 
87 
79 

1 15 
2.15 
1.04 
1.40 

79 

1.04 
.1.15 
. .59 

. .72 

47 
50A5 
50B5 
5005 
5006G 
5016 
7017 
50X6 
50Y6 
50Y7 
71A 
75 
77 
78 
80 
85 
117L7 
117N7 
117P7 
117Z3 - 

117Z6 
807 
813 
1294 
1299 
1619 
1629 

1 04 2050 . . . 

79 2051... 
7193... 

.1.15 VT51.. 

. .59 VT52 

72c 
59 
45 

59c 

54c 
95 
79 

72c 
59 

1.04 
79 

..72c 
1 04 

59 
1 40 

79 
59 
72 
87 

7Zc 
45 
79 

1.40 
54 
87 

1 95 
9 95 

29c 
45 
29 

2 00 i 15 
87 

29c 

TUBE SPECIALS! 
ea. 59c 

ea. 65c 

6SK7GT . . ea. 58c 

6CD6G . . ea. $1.69 

TUBE KITS 
BEST BRANDS at BEST PRICES 
3Q4 1T4, IRS, 155. 
List Value 58.00. Tube Kit only 
3ßd, 1T4, 155, 1R5. 
List Value 57.80.4 Tube Kit........ 
1U4 354, 155, 1R5. List Value $7.80 
All Four Tubes for 
3V4. iRS, 1S5, 1T4. 
List Value $7.80. All for 
1171:3, 1U5, 3V4, iR5, 1T4. 
AC -DC Portable Kit. All for 
15 

T2Aubeí6, s 
12for A6, 12BE6, 35W4, SOBS. ß 

SOLSGT, 35Z5GT, 12SQ7GT, 
125147G, 12SA7G. 5 Tubes for...... 

$239 
$239 
$239 
$239 
$289 
$29s 

$31? 
TWIN LEAD 

300 ohm twin lead 55 
Wei, virgin polyethy- 
lene, in either clear or 
brown, the finest avail - 
abl.. 
1000 $1850 

I ft O $195 

6 FOOT LINE CORD 
will be scarce - UL 
approved cord and 
plug -10 for 

$195 
Get our special sales bulletins ... write TODAY! 

RESISTOR KITS 
$495 

Insulated 1/2, 1 and 2 watt 
assortment of most used 
values, best brands. 100 for 

50 asst. -$2.95 
JOBBERS: Write for quantity discounts 

RESISTORS 
You pick them, we ship them. 
Insulated -best U. S. brands. 

ANY RESISTANCE 
In lots of 10 

1/2 31/2c ea. 1 ( 20 %..4'/2c ea. 
watt 10% 5c ea. watt 10 %..71/2c ea. 

5% 91/2c ea. 5 %..15c ea. 
2 watt -20% 10 for 60c 
2 watt -10% 10 for 95c 
2 watt- 5% 10 for $2.15 

551 W. Randolph St. reiner RA IO TUBE CO. 
Chicago Illinois 

ANd 3 -1590 

February, 1952 

TV PICTURE TUBES 
Six month guarantee r 

16JP4 $2995 

16RP4 $2995 

16TP4 $2995 
17BP4A $3195 

19AP4A $3995 

10BP4. 

12LP4 
12LP4A 

14PB4 

7JP4 

$1295 

$1695 
$1995 

$2295 
$1795 

ANCHOR BOOSTERS 
Latest I ARC 101 -75 $22.05 
Models ARC 101 -100 523.10 

FAMOUS MAKE SOLDER GUN 
We cannot mention mfr's name. 4 rigid tips. 
Instant heat. Light weight. Well balanced. 
Bright light. 110 V. A.C. -300 Watts. 2 posi- 
tion 
Onl 

switch. 
Y $ I I.95 

TERMS: 20% DEPOSIT with order, balance C. O. D. 
51.00 handling charge for orders less than $5.00. All 
shipments F.O.B. Chicago. Our parts and tubes are 
warranted to be 100% replacements for the proto- 
types in the listings above. Prices are subject to 
revision without notice. SATISFACTION GUAR- 
ANTEED. Illinois residents add 2% sales tax. 
ORDER TODAY! 

Y 
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by 
John F. Rider 

Robert Middleton 

Anew, practical, easy -to -use book for the TV 
service technician. It tells you how to spot re- 
ceiver troubles and correct them. Contains factual 
information right from the manufacturer, things 
you must know to be a TV troubleshooting and 
repair expert. The contents include: explanation 
of split- circuit and intercarrier receivers, circuit 
variations and how they affect operating wave- 
forms, simplified TV receiver troubleshooting by 
scope and picture tube screen display analysis, 
remedies for circuit troubles, rapid methods of 
alignment and recognition of alignment prob- 
lems. Not a theory book -but o practical, down - 
to -earth troubleshooting and repair guide 
200 pages, 8y1" x 11 ", durably bound $3.90 

ENCYCLOPEDIA ON CATHODE -RAY 
OSCILLOSCOPES AND THEIR USES 
By John F. Rider and Seymour D. Liston 

This practical book tells you everything 
you 

HAT itdis 
know -w at it can 

oscilloscope! 
and 

HOW to use it properly! 
They say -"Invaluable," S. F. Patton, 
General Mgr. Allen B. DuMant Labs.. 
Inc. most elaborate treatment..." 
F. E. Smalek, Service Mgr.. Zenith 
Radio Corp. 

..most complete..." Radio Tele- 
vision Service Dealer. 
992 pp., OVa' x II", durably bound, S 9.00 

FIRST SUPPLEMENT RECEIVING TUBE 
SUBSTITUTION GUIDE BOOK 

By H. A. Middleton 
An indispensable addition to your serv- 
ice library. Illustrates 650 completely 
new AM -FM -TV tube substitutions 
with socket wiring Instructions. 
48eo..8V "x II' - $99 
FIRST EDITION - 225 pp.. 

,...: 8' /a" x II" S2.40 

- -- MAIL THIS COUPON - TODAY! - ---1 
JOHN F. RIDER, Publisher, Inc. Dept. RN 2 

480 Canal St., New York 13, N. Y. 

Please send me book(s) checked. I understand, 
if not satisfied, I may return them within 10 

days and receive full refund. 

TV TROUBLE SHOOTING GUIDE BOOK, 53.90 
ENCY. ON C -R SCOPES AND USES, $9.00 
RECEIVING TUBE SUB. GUIDE, $2.40 
1st SUPPLEMENT, $.99 

NAME 

ADDRESS 

CITY :; ZONE STATE 

(PLEASE PRINT) 

I I 8 

tamed dry batteries which last 100 
hours without replacement at an op- 
erating cost of less than 2% cents an 
hour. At a tape speed of 1% inches 
per second with a frequency response 
to 3000 cycles, two full hours of re- 

cording time can be accommodated on 
a single 5 inch reel of standard 1/4 inch 
sound recording tape. 

Playback is accomplished through 
crystal earphones. An external power 
amplifier and speaker may also be con- 
nected to the output terminal. An 
auxiliary playback unit, complete with 
amplifier and speaker, is available sep- 
arately. 

TEST INSTRUMENT 
Electronic Measurements Corp., 280 

Lafayette St., New York 12, New York, 
has added a new test unit to its line 
of such instruments. 

The Model 106 vacuum tube volt- 
meter is specially designed for field 
alignment of radio and television sets. 
It is completely electronic on all func- 
tions and ranges and has five a.c. -d.c. 
and ohms ranges. Featuring a 1% 
volt range for both a.c. -d.c. volts, this 
instrument is housed in a molded bake- 
lite case that measures 71/4 x 5YÁ x 27/B 

inches, which weighs three pounds. 

FM RECEIVERS 
The Hallicrafters Company, Fifth 

and Kostner Avenues, Chicago 24, Illi- 
nois, has recently introduced two new 
civic patrol FM receivers, the Models 
S -81 and S -82. 

Designed to cover police, fire, bus, 
truck, private telephone, forestry, and 

other industrial bands operating either 
in the 30 to 50 mc. or the 152 to 173 
mc. range, the new sets use a selenium 
rectifier and six tubes in a superhetero- 
dyne circuit. Both units can be op- 
erated either from 105 to 125 volt d.c. 

QUALITY 

TESTED 
New and guaranteed 
others not listed- 
tubes at low prices. 
below, you may 
at about some 
ments on any types 
on Westinghouse 
and special -purpose 
002 . .. .$1.15 
0B2 ... 1.25 
OZ4 . .65 
1A7GT .. .95 
1B3GT .. .85 
1N21 . .80 
1N21B . 3.50 
1N23 .. 1.45 
1N23A . 2.50 
1N23B . 3.75 
1N34 .. .68 
IRS ... .65 
1U4 ... .65 
2B7 ... .75 
3A4 ... .85 
3Á5 ... 1.10 
3D6 ... .50' 
3Q4 ... .55 
354. .. .90 
SFP7 ... 1.95 
5Ú4G .. .59 
5V4G .. 1.05 
5X46 .. .85 
5Z3 .. .95 
6AB4 .. .75 
6ÁC7 .. .98 
6415 ... 1.65 
6ÁK5 .. .95 
641(6 .. 1.30 
6AL5 ... .55 
6405 .. .85 
6AH6 .. 1.50 
6ANS .. 4.95 

UBES 
in stock now many 

complete line of receiving 
In ordering tubes listed 

also order types not listed, 
prices. Submit your require- 

for our quotation. Call us 
and other types of industrial 

tubes. 
6BH6 ..$ .80 
6BQ6GT . .90 
6C4 .. .65 
6C8G ... .70 
6CB6 .. .85 
6CD6G . 1.75 
6F7 .. .98 
6F8G ... .98 
6H6 .7S 
6J5GT .. .S5 
616 .... 1.00 
6J7 . .95 
6K6GT . .79 
6K7 ... .75 
6K8 ... .80 
61.7 .... .98 
6R8 ... .90 
65A7 .. .7S 
65F5 ... .85 
6SG7 .. .98 
65117 .. .70 
6SK7 . .75 
6SL7GT . .75 
65N7GT . .70 
6SQ7 .. .7S 
6T8 . . 1.25 
6U4GT . .80 
6V6GT . .60 
6V6M .. 1.50 
6W4GT . .50 
6X4 . .45 
6XSGT .45 

12AV6 .$ .55 
12ÁY7 2.75 
12606 .70 
12BÁ7 .90 
12BE6 .70 
12BH7 1.00 
12SH7 .95 
12517 . .75 
125K7 .75 
12SL7 .75 
125Q7 .75 
25BQ6GT .98 
25L6GT . .65 
35C5 .60 
35Z5GT . .55 
SOCS .60 
SOL6GT .60 
80 .60 
304TL . 11.50 
304TH . 11.50 
403 -A 

(W.E.) 1.75 
717 -A .98 
807 1.65 
813 7.75 
866 -A 1.65 
955 .45 
956. .37 
1616 .75 
1624 1.40 
1625 .40 
1626 .40 
1629 .30 7A6 ... .65 6AÚ6 .. .65' 5686 3.95 

64V6 .. .55 7H7 ... .80 5910 ... .75 
6B4G .. 1.25 12A6 ... .75 9004 .44 
6646 .. .70 12C8 ... 85 9005 1.50 
68E6 .. .70 12AT7 .. 1.00 9006 .44 
6BG6G . 1.20 

1 
12AÚ7 . .75 V R -105 . 1.25 

SELENIUM RECTIFIERS 
FULL -WAVE BRIDGE TYPES 

Current 18/14 38/28 54/40 130/100 
3 (Cont.) Volts 

51 98 Volts Volts 
2 Amps. 
4 Amps. 

S2.4Ó 3.75 
3.85 7.00 

$6.95 
9.00 

510.50 
8 Amps. 

10 Amps. 
5.65 9.00 
6.95 10.95 

... 33.00 
48.00 

12 Amps. 
20 Amps. 

7.50 14.00 
13.25 20.50 

58.00 .. 
24 Amps. 
30 Amps. 

14.00 .'' 28.00 
19.00 30.00 

.. ... 
... 

36 Amps. 25.50 I 35.00 ... 
All our Rectifiers are new A Guaranteed one year. 
We manufacture special types o rectifiers and recti- 
fier supplies to your specs . . . FAST DELIVERY. 

Selenium Rectifier Specials 
110 V., 1/, Wave.... 65 ma....only 59c each 
110 V., 1/(2 \Vave....450 ma ....only $1.65 each 

New, Selenium Rectifier Transformers 
PRI : 110V, 60 cycle in. 4 Amps $ 7.75 
SEC : 18, 24, and 36 12 Amps 14.75 
Volts 24 Amps 33.75 
Designed for Bridge or enter -Tap use -Not 
Surplus. 

110 V. PRI. -36 V. fi 50 Amp. SEC $39.95 
110 V. PRI.- 5 V. @ 190 Amp. SEC 85.00 

PM Speakers -New, Boxed. 
Imported English HI- 

3" $1.60 Fi Speakers 
4" 1.65 6" $3.50 
5" 1.75 8" 4 50 

12" 5.95 (RCA) 10" 5.50 

Electrolytic Condensers 
All Guaranteed Fresh Stock 

Ea. Lots of 10 Lots of 100 
20 x 20-150 V. 50.39 53.70 534.95 
40 X 40-150 v- .45 4.30 39.95 
SOX 30-150 v. .45 4.30 39.95 
50 x 50-150V. .49 4.50 41.95 
40 X 40 X 20 -150 v .69 6.70 59.95 
50 X 30 X 20 -150 v .69 6.70 59.95 
50 X 50-150 v. 

(200.25 V.) .79 7.70 69.95 
8-450 V. .39 3.69 32.50 

CARTER 0 Volt Dynamotors Brand New -400 
VDC @ 375 ma. List Price $71.40. 
Your Cost -Special $28.00 
Also 590 VDC @ 250 31A.-6V Dynamotor @ 33.00 

TV "Cheater" Cord -6 Ft Complete. II.L. App'd. 
Reg. net 59e. Special 39c 

ART -1 -75 meter DeLuxe Mobile AM X 11TR. 
Complete. (Built -in l'wr Supply). New @ $25.00 

AR- II- Complete Radio Station in a Suitcase! 
Superhet RCM and 35 watt CW XITR. 110 and/ 
or 220 VAC Supply Built -In. 4 thru 16 Iles. New. 
Write for Details. 

300 ohm quality Twinlead. Pure Poly. 55 Ga. 
1,000 ßo20 wire. All tinned strands. New. t. 0 

RG 50/17 -73 ohm CO-AX Cable. New, 1,000 Ft. 
Roll $55.00 

ARR 
Il ELE[TROI1I[5 CORP. 

136 Liberty Street, N. Y. 6, N. Y. REctor 2 -2563 
Terms, 25% with order. balance C.O.D.-Send a few 
cents for postage -All merchandise guaranteed, F.O.B. 
N.Y.C. 
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or $0 -60 cycle a.c. The dial is cali- 
bra ed in frequency and type of service. 

T e S -81 operates in the 152 to 173 
mc., range while the S -82 covers the 
30 fro 50 mc. band. 30 

quare -Wave Generator 
(Continued from page 48) 

so ewhat unexpectedly if the wiring is 
carelessly arranged to include feed - 
bac loops between grid and plate, 
screen and plate, or grid and screen. 
Thi parasitic oscillation will be evi- 
den ed by a general instability of op- 
era ion, and the tube output signal 
ma change drastically, for example, if 
any of the tube socket terminals are 
touched by hand. Small resistors 
plated in series with the grid, screen, 
or elate circuits are generally suffi- 
cie t to prevent such parasitics. The 
theory is simply that oscillation can 
occ r only if the tube presents a neg- 
ati 
res 
ins 
ser 
thi 
tha 
v.h. 
loo 
ele 
an 

e resistance to its circuit as a 
It of regenerative feedback; the 
rtion of a positive resistance in 
es with the input circuit will cancel 
effect. It should be borne in mind 
this feedback may occur in the 
or u.h.f. region, where a small 

of wire together with tube inter - 
trode capacitances may constitute 
C tank circuit of an oscillator. 

Power Supply 
he arrangement of tube circuits 

wit respect to the power supply is 
per aps somewhat unconventional. It 
wa desired to operate all of the tubes 
at I ow voltage -on the order of 150 
vol s -in order to diminish the heat 
dis ipation in the unit and to minimize 
the size requirements of the compon- 
ent.. This consideration, together with 
the requirement of d.c. coupling be- 
tween stages, led to a series arrange - 
me t of tubes across the power supply. 
Th: "B" supply furnishes approxi- 
ma ely 325 volts at 55 ma. The two 
6Af 7's, in series with the supply, pro- 
vid 175 volts drop to the regulated 
150 volt portion of the supply, which 
ope ates the remainder of the tubes. 
A d.c. current flows through the 
6A1 7's, since each carries full current 
hal the time. It will also be noted that 
the push -pull arrangement is used in 
all ircuits of the generator, which pre - 
ve s modulation of any part of the 
po er supply by the square -wave. 

he positive output terminal of the 
po 'er supply is grounded in preference 
to he conventional "B -" connection, 
sin e the generator output is taken 
fro the 6AG7 plates and it was de- 
sir d to avoid the use of large blocking 
condensers to keep hot "B+" off the 
output terminals. It will also be seen 
that the 6.3 volt heater winding of the 
power transformer is returned through 
its center -tap to a voltage divider 
acr ss the 0A2 regulator tube. The 
pu ose of this connection is to set the 
d.c. heater -to- cathode voltage on all 
tub s to less than 90 volts, which is 
the maximum rating specified in the 
tub handbook. 30 

Fe ruary, 1952 

Vertical Sensitivity 
.018 RMS v.p.i. Stable Band Width 

Thru 4.5 Mc 

JACKSO N Q q (feu 
w 

This is a high -quality, laboratory -grade 5" Oscilloscope that provides 
the "dual service" of both high sensitivity and wide band width. 

s p e c i f i 
Vertical Amplifier- Video -type frequency 
compensation provides flat response 
within 1.5 db from 20 cycles thru 4.5 Mc, 
dropping smoothly to a still useful value 
at 6 Mc. 
Sensitivity Ranges -With a band width of 20 
cycles thru 100 Kc, the sensitivity ranges 
are .018, .18, 1.8 RMS volts -per -inch. The 
wide band position 20 cycles thru 4.5 Mc 
has sensitivity ranges of .25, 2.5, 25 RMS 
volts -per -inch. 
Horizontal Amplifier- Push -pull with sensi- 
tivity of .55 RMS volts- per -inch. 
Input Impedances -Vertical: 1.5 megohms 
shunted by 20 mmfd. Direct to plates, 
balanced 6 megohms shunted by 11 
mmfd. Horizontal: 1.1 megohms. 
Linear Sweep Oscillator-Saw tooth wave, 
20 cycles to 50 Kc in 5 steps. 60 cycle sine 
wave also available, as well as provision 
for using external sweep. 
Input Voltage Calibration- Provides a stand- 
ard voltage against which to measure 

cations 
voltages of signal applied to vertical 
input. 
Vertical Polarity Reversal -For reversing po- 
larity of voltage being checked or for 
choosing either positive or negative 
sync. voltages. 
Return Trace Blanking- Electronic blanking 
provides clear, sharp trace to prevent 
confusion in waveform analysis. 
Synchronizing Input Control -To choose 
among INTERNAL, EXTERNAL, 60 CY- 
CLE, or 120 CYCLE positions. 
Intensity Modulation -60 cycle internal or 
provision for external voltage for inten- 
sity modulation uses. 
Additional Features -Removable calibration 
screen -Accessory Model CR -P Demod- 
ulation Probe for Signal Tracing -All- 
steel, gray Ham -R -Tex cabinet. Total net 
weight only 26 pounds. Same height as 
other Jackson TV instruments: 13" H x 
101/4" W x 151/8" D. 
Prices: Model CRO -2, Users' Net $197.50. 

Model CR -P Probe, Users' Net $9.95. 

TWO OTHER FINE JACKSON INSTRUMENTS 
Model 655 Audio Oscillator 

Sine -wave 20 cycles to 
200,000 cycles. Less than 
5% harmonic distortion.be- 
tween 30 cycles and 15.000 
cycles. Frequency calibra 
tion accurate within 3% or 
1 cycle. Hum level down 
more than 60 db of maxi- 
mum power output. Output 
impedances of 10, 250. 
500, 5000 ohms or Hl Z re- 
sistive output. 

Model TVG -2 TV Generator 
Sweep Oscillator in three 
ranges from 2 hIc thru 216 
Mc, all on fundamentals. 
Reversible sweep direction. 
Sweep width variable .1 Mc 
thru 18 Mc. Marker covers 
4 Mc thru 216 Mc. Crystal 
Oscillator to use as Marker 
or Oalibrator. Video Modu 
latlon, from external source 
for using actual video signal 
for check, or for use with 
Audio Oscillator to produce 
bars for linearity checks. 

See your electronics distributor for more information, or write 

JACKSON ELECTRICAL INSTRUMENT CO. DAYTON 2.OHIO 
"Service Engineered" Test Equipment 

IN CANADA: THE CANADIAN MARCONI CO. 
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Special 

;s 

,,,1.a. 

Purchase FM Radio Chassis 
88.108 MC 

- Complete kith - 
tubes. Built-in An- ? 

,>r terenns a n d Speaker. 
s9 r Product of Famous .C Radio & TV Manu- 

facturer whose name 
we promised not to 
mention. 

TUBE LINEUP Regularly $29.95 
1 -12887 1 -1258 
2 -12886 1 -35W4 Brand New 

1 -3585 
May also be used as an FM $1 6.95 Tuner by picking signal off 
detector. 

SPECIAL PURCHASE Record Changer 
Gen. Instruments 3 -Speed Automatic 

Reg. $34.95 ,,---- - 

Brand New +'f 
$19.91 

`' 

With flip -over dual car- 
tridge. Plays 3313 -45 and 

RPM records automatically. 

NOTE: Do not send money for postage on above 
items -we ship best way -charges collect. 

JUST ARRIVED! 
EW LOT OF SURPLUS 

BC 306A Ant Tuning units... $ 1.95 

BC 706D Switch Boxes .69 

CD716 Cords with PI -55 & 
JK-56 1.29 

RL 42B Ant Reels 3.95 

1-82A Radio Compass Indicator 3.95 

12 GP7 Cathode Ray Tubes 12.95 

BC -347 Interphone Amp. 
Less Tube 2.95 

BC-221T Freq. meters -brand 
new 125.00 

26 MMF VAR Cond. 10 Space .99 

LOW FREQ. XTALS -FT 241A SCR 522 BC -610 

For SSB, lattice filter. etc. 1/2" Xtals Xtals 
spc. 54th or 72nd harmonic chan- %" pins 2 banana 
nels listed by fundamentals. %re spc. plugs 
fractions omitted. Yaa" spc. 

372 404 435 506 400 462 5910 2030 2442 
374 405 436 507 440 463 6370 2045 2532 
375 406 437 508 441 464 6450 2105 2545 
377 407 438 509 442 466 E470 2125 2557 
379 408 481 511 444 468 6497 2145 3202 
380 409 483 512 446 469 6522 2155 3215 
381 411 484 514 447 470 6547 2220 3237 
383 412 485 515 448 472 6610 2258 3250 
384 413 487 516 450 474 7350 2280 3322 
385 414 488 518 451 475 7480 2282 3510 
386 415 490 519 452 476 7580 2290 3520 
387 416 491 520 455 477 7810 2300 3550 
388 418 492 522 457 479 7930 2305 3570 
390 419 493 525 459 480 2320 3580 
391 420 494 526 461 2360 3945 
392 422 495 530 2390 3955 99e ea. 

10 for 
0 for S9.00 

393 423 496 531 

394 424 497 533 
395 425 498 537 

$1.29 
each 

2415 3995 
2435 

396 426 
397 427 

503 538 
504 SPECIAL 

398 429 
401 431 49c ea. 

:00 Kc xtals 
without holders $1.29 

402 433 
403 434 

to for $4.50.: 69c Each 
for $2.00 Each 

HAM XTALS -FT 243 HOLDERS -r/" pin spc. 

4190 6773 7840 1015 5773 6273 6540 7440 7650 
5030 6873 7873 1129 5800 6306 6573 7473 7673 
5485 6906 7906 2045 5806 6325 6575 7505 7706 
6040 6973 7940 3735 5825 6340 6600 7540 7806 
6073 7740 7973 5305 5840 6373 6606 7573 8240 
6106 7773 8273 5677 5850 6406 6625 7606 8340 
6125 7806 8306 5706 5873 6440 6640 7640 8400 
6140 
6173 49e Ea. 

5725 5875 6450 6673 
5740 5906 6473 6706 99c Ea. 

6175 10 for 5750 5940 6475 6740 10 for 
6206 $4.50 5760 5973 6506 7340 $9.00 

Add 20e for each 10 xtals or less for postage and handling. 

TERMS: All items F. O. B., Washing on, D. C. 
All orders 030.00 or less, cash with 

order. Above 630.00, 25 per cent wi h order, 
balance C. O. D. Foreign orders cash with orders, 
plus exchange rate. 

VUN RADIO 
OF WASHINGTON. O. C. 

938 FSTREET. N. W. WASH. 4. D. C. 
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Crystal Diodes 
(Continued from page 64) 

over -all detection efficiency. The cir- 
cuit in Fig. 5B has been carefully de- 
signed to provide a bandwidth of not 
less than 4.0 mc. The component values 
have been chosen to work into an effec- 
tive load capacitance of about 11 µµfd. 
The 9 to 10 pµfd. condenser should be a 
low tolerance component, or the tol- 
erance should be on the low side rather 
than the high side so that the capaci- 
tance does not exceed 10 µµfd.; the 
additional 1 or 2 µµfd. is the shunt 
capacitance of the germanium crystal. 

In this circuit the detector polarity 
is such that the demodulated video sig- 
nal at the grid of the video amplifier is 
sync negative. There are good reasons 
for recommending this type circuit : 

1. There is some noise limiting in 
the video amplifier by virtue of driving 
the tube to cut -off on the noise peaks. 

2. The use of a d.c. coupled video 
amplifier between the detector and the 
picture tube preserves the d.c. compo- 
nent and eliminates the necessity for 
d.c. restoration. It is better to retain 
the d.c. than to block it with a con- 
denser and then attempt to restore it. 

3. This circuit presents a high qual- 
ity picture with receiver simplification. 

4. The use of the 1N60 provides im- 
proved response in the direction of 
white, better background illumination 
levels, excellent highlight detail, and 
improvement in the over -all gamma of 
the video system. 

Fig. 7 shows static characteristics for 
the 6AL5, 1N34, and the 1N64 over a 
small voltage range near the origin of 
the curves. The following aspects of 
this graph are noteworthy: 

1. The linear portion of the crystal 
curves extends to considerably lower 
voltage signal levels than the 6AL5 is 
able to achieve. 

2. This improvement in linearity at 
low signal levels has the over -all effect 
of improving highlight detail. 

3. The better the linearity the more 

12 

10 

8 

6 

4 

2 

0 

IN64 IN34 

o .5 15 
ANODE VOLTAGE 

Fig. 7. Static diode characteristics graph. 
Note that the curve for the 1N34 and the 
one for the 1N64 go through the zero 
point for voltage and current on the graph 
and that the 6AL5 draws some current at 
the point of zero volts applied potential. 

2 2.5 

SIGNAL GEN 

1.8 V. RMs 
70% MOD. 
0400f1., SPUfd.T 

o 1 

400n, 

IOK 
SCOPE 

47K 

Fig. 8. Sylvania "s test circuit for the 1N60. 

reduction of amplitude compression in 
the direction of a white signal. 

4. For small value signals, rectifica- 
tion efficiency of crystals is better with 
low values of load resistance than with 
any comparable 6AL5; it is possible to 
use higher load resistances with the 
crystal without sacrificing any element 
of picture quality. 
Circuit Applications of the 1 64 

General Electric has developed a spe- 
cial second detector diode, the 1N64. 
This was designed specifically for use 
as a second detector in television re- 
ceivers. The physical characteristics 
of this diode are identical to those of 
the general purpose types. It is pri- 

1564 TO VIDEO 
H AMP. GRID 31.5 TO VIDEO 

a AMP. GRID 

(A) 

VIDEO I.F. 

6AU6 
VIDEO AMP. 

6AU6 

50 005 
.005 

2.2 meg. 

50 
ppfd 

+ (C) 

CONTRAST 

Fig. 9. (A) Series type 
1N64 video detector. (B) A 
shunt type 1N64 video de- 
tector. (C) A commercial 
type video detector as used 
by Calbest Engineering 
and Electronic Company. 
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TELEPHONE TYPE RELAYS 

RELAYS 
This list represents only a small part of more than a 
million relays in our stock -one of the world's largest. 
All relays are standard, brand new in original packing, 
arid fully guaranteed by Relay Sales. 
Send us your relay requirements. If the items are in 
stack we can make immediate delivery at substantial 
savings in cost to you. 

STK. NO. 

SHORT TELEPHONE 
VOLTAGE OHMAGE 

RELAYS 
CONTACTS UNIT PRICE 

R-635 12 VDC 100 1C&1B $1.35 
R-308 12 VDC 100 2C (!, 4 Amps 1.85 
R-343 12 VDC 100 1C 2.00 
R-826 12 VDC 150 2C, 1B 1.55 
R-770 24 VDC 150 lA/10 Amps 1.45 
R-368 8/12 VDC 200 1B 1.40 

R-771 24 VDC 200 lA/10 Amps 1.45 
R-603 18/24 VDC 400 2A 1.55 
R-E75 24 VDC 500 2C 2.40 
R-764 48 VDC 1000 IC&2A 2.00 
R-417 5.5 ma 5800 2C 2.50 

R-E63 60/120 VDC 7500 IA 2/3.10 
R-'213 5,8 VAC 60 Cy. .... 2A 2.50 
R401 115 VAC NONE 1.45 
R-189 12 VDC 125 2A 1.30 

R-113 12 VDC 150 4A 1.55 
R-189 12/24 VDC 255 1C 1.55 
R-199 24 VDC 500 NONE 1.00 
R-115 24 VDC 500 10 1.70 
R-110 24/32 VDC 3500 1C 2/3.45 

R-121 150 VDC 5000 2A&1C 2.05 
R-122 150 VDC 5000 2C Octal Base . 2.50 
R-134 150/250 VDC 6000 1A&113 2.45 
R-169 8/12 VDC 150 2A, 2B 1.60 
R-108 6 VDC 15 4A @ 4 Amps 1.50 
R400 12 VDC 150 2C&1A 1.55 
R-137 12;24 VDC 150 2C&1B 2.00 
R-150 24 VDC 400 IA 1.60 
R-1.67 10,16 VDC 195 2C 2.50 
R-135 20'30 VDC 700 2A, 1C. 2.00 
R-766 30.120 VDC 4850 IC 2.50 

J- 

Felbruary, 1952 

WRITE 

STK. NO. 

R-806 
R-161 
R-873 
R-305 
R-360 
R-484 
R-337 
R-101 

R-868 
R-365 
R-518 
R-918 
R-852 
R-341 
R-633 
R-344 
R-332 

R-664 
R-667 
R-632 
R-154 
R-517 
R-116 
R-631 

R-545 
R-124 
R-511 
R-160 
R-851 
R-591 
R-155 
R-520 

R-159 
R-158 
R-381 
R-382 
R-153 
R-304 
R-383 
R-385 
R-384 
R-576 
R-316 

STANDARD TELEPHONE RELAYS 
VOLTAGE OHMAGE CONTACTS UNIT PRICE 

115 VAC 
6 VDC 
6 VDC 

12 VDC 
24 VDC 
24 VDC 

24/48 VDC 
24 VDC 

900 
10 
12 
50 
200 
200 
1200 
1300 

IA 
2B &1A 
3C -3A MICALEX 
2A Split Cerm. 
IC 
2A. 1C 

lA, 2B Split 
2A 

$2.05 
1.10 
3.00 
1.35 
1.50 
1.35 
2.65 
2.50 

30/162 VDC 3300 1C 1.90 
52/162 VDC 3300 4C 3.95 
85/125 VDC 6500 1C 3.60 
52/228 VDC 6500 1C 3.60 
52/228 VDC 6500 1C, lA 3.00 
75/228 VDC 6500 4C @; 4 Amps 3.65 

180/350 VDC 10.000 1C G 5 Amps 2.90 
72/300 VDC 11,300 3A, 16 2.45 

100/350 VDC 40,000 2A 3.50 

110 VAG 2B&1A/OCT.SOCKET 2.45 
6 VDC .75 1B/10ÁMP. 1A/3AMP. 1.45 
6 VDC 12 5A&1C 3.25 

6/12 VDC 200 l A 1.50 
12 VDC 250 2A 1.50 
85 VDC 3000 1B 3.05 

100/125 VDC 3300 2A 1.90 

110/250 VDC 7000 1C 2.40 
300 VDC 12,000 lA 1.55 

24 VDC 200 W /MICRO N.O. 3.05 
6 VDC 12 3C &3A 3.00 

52/228 VDC 6500 IC, lA 3.00 
6 VDC 40 18 &1C 1.35 

12 VDC 100 4A &4B 1.45 
200/300 VDC 14,000 2C 3.45 

6 VDC 50 2A 1.35 
6 VDC 50 4A Cerm. 1.85 

6/8 VDC 100 IA Split 2.50 
6/12 VDC 200 1B Split 2.50 

12 VDC 200 IC &1A 1.55 
12 VDC 200 4A Split Cerm. 2.50 

6/12 VDC 500 lA Split 2.50 
6/12 VDC 500 1B Split 2.50 
6/12 VDC 500 3A Split 3.00 

12 VDC 200 2A 2.50 
24 VDC 200 1C 1.50 

OTHER RELAY TYPES IN STOCK 

Keying Relays 
Rotary Relays 
Contactors 
Midget Relays 

Voltage Regulators 
Differential Relays 
Sealed Relays 
Special Relays 

FOR CONTACT DATA 

Manufacturers and Distributors: 
Write for the new Relay Sales Catalog. 

Telephone 

SEeley 8 -4146 

833 W. CHICAGO AVE., DEPT. R, CHICAGO 22, ILL. 
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MATTISON 
SILVER ROCKET 
630 CHASSIS With 

TUNEABLE 
BUILT -IN BOOSTER 
for Better DX Reception 
Featuring NEW Standard Coil 
Tuner and 70' COSINE YOKE 
for edge to edge focus! 

Tube j.y 
Complement: 
28 tubes 

3 rectifiers ~ 
1 CRT l 

32 ,- - 
,ee:, 

Se 

, MI Channel J Booster 
Broad band -single knob control pre -amplifier 
built-in to eliminate long leads which may 
cause regeneration and attenuation of signal. 

ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE 
BUILT -IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO 10 TIMES. 
THE SILVER ROCKET WILL OUTPER- 
FORM ANY CHASSIS MADE AND IS 
PRICED RIGHT TO SELL FAST WITH 
AN EXTRAORDINARY MARGIN OF 
PROFIT FOR YOU, WRITE FOR CON 
FIDENTIAL PRICE SCHEDULE. 

ALL r 

CABINETS it 
, 

MADE IN 

MATTISON'S 
r 

OWN ". 
n - 

CABINET -T , 

FACTORY! ..,,;_3. =: 

a A ,.,,.: Rai. -. 
The "Chinese 

onlyone 36 . 

breathtaking 
cabinets. 

FREE! Write for MATTISON'S 
merchandising portfolio explaining: 

"THE MATTISON 
UNASSEMBLED PLAN" 

and 

"THE MATTISON 
$1,000,000 FLOOR PLAN" 

Write for the name ',: ;, of your MATTISON 
hs: distributor nearest 

i i T T frill you- NO OBLIGA- 
TION! 

Manufactured with integrity 

Mattison Television & Radio Corp. 
893 Broadway, New York 3, N. Y. 

l 22 

R 
32 

2 TG 
MC. 

VIDEO 
DET. 

11 

1664 g 
an 

Ga10 
0 

TEST 
PCIN 

LII 
I,e 

VIDEO Amp. 
/2 

124U7 yea 

Vllo 
A GL. 

RSei 600 
IC 

K 

O 
j.. 

ÿR37 

125V.1 L- 

/2 

(Ni r 
005 44 

1.5K 
R42 

IOK 05 

43 R45 
Imeµ 

Fig. 10. Circuit of the Garod Series 101A, 101B, 101C, 
101D, 103, 103A, and 105 using a germanium crystal as a 
video detector and a diode load resistance of 8200 ohms. 

RIOS 
220 

508. 747 

1664 

C43 -R40 

Rai 
3.3K 
2W. 

RaB 
.6K 
IW. 

225V. 

marily selected for maximum efficiency 
as a detector at high frequencies be- 
cause only in this way can proper de- 
tection and uniformity be assured. The 
minimum d.c. output current in the cir- 
cuit of Fig. 9B is 100 microamps, the 
peak inverse voltage is 20 volts, and 
the maximum shunt capacity is 2.0 
twfd. In addition, to assure uniformity 
of bandwidth, the diode is tested to 
have more than 50,000 ohms resistance 
at -1 volt and less than 4000 ohms 
resistance at +0.25 volt. 

The schematic shown in Fig. 9B was 
designed to use a 1N64 germanium 
diode with the 44 mc. i.f., and this is 
the circuit used in most G -E model 
television receivers. The small size of 
the diode makes it possible to mount it 
inside the last i.f. can for maximum 
shielding. The 1N64 provides optimum 
efficiency in this shunt type detector 
circuit. The circuit components, 9 aµfd. 
condenser and the 31.5 microhenry coil, 
may be varied if it is desired to change 
the bandpass characteristic. Similar- 
ly, variations of the 5 is ofd. condenser 
and the 3600 ohm resistor will affect 
the video output as a function of the 
video frequencies. 

Fig. 9A shows a series type detector 
circuit in which the low forward dy- 
namic resistance of the 1N64 enables it 

N60 
OR 

T3 
24 MC. IN6 

11 

TEST PT.2 
RI2 
120 K 

20% cc 

TEST eT. 

VIDEO AMR 

6C86 

R13 
566 

meÿ 
20% 

R39 

20 

C9 .I 

R 33 
220 
20% 

R49 
6.86 2W. 
20 % 

ase 6.ee -130 V. 

RIG 1.56 2 W. 20 % 
PICTURE 

Fig. 11. The Teletone TAP -2 -UL chassis. 

to perform exceptionally well. Since 
any variation of the forward resistance 
of the diode will effect changes in the 
bandpass characteristic of the detector 
stage, the load resistance should be 
maintained relatively high with respect 
to the dynamic forward resistance of 
the diode for the purpose of minimizing 
variations in the bandpass. For this 
reason the components should be 
chosen with great care. Low tolerance 

270 VDI 

1104 

24 6 I 

am v10E0 I.F. 
6C86 v107 

8120 

8200 

25 I 

3900 = 75 

8116 Auld 

C122 

SOUND 
TRAP 

820 
ROC 

8,9 

21 25 

150 
R118 

K 

RI17 

+165V. 

123 

82 
ROO 

= 22K 
R119 -00 w 

C124 
1500 
AA/d. 

C127 270 uvld. 

TIO6 I- I9.75 A _ 

28 

56 
LPIE 

11 

C 820 
26 (Auld 

R121 

10 

V. 

5K 
IO W 

8193 

+260 V. 

-CI7e 

5 
WI 

C13O 

LIBI BLUE 

120 RS 
III 

6AÚ6 

R130 

25010 
L182 

GREEN 

4700 
R12s 1 

Fig. 12. The Freed -Eisemann Models 
101, 102, 103, and 104 use this cir- 
cuit as the fourth video i.f. stage. 
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valus will stabilize any crystal diode 
dete for circuit. 

Be ause of the great interest in the 
use of germanium crystals as video de- 
tectors a number of commercial appli- 
cations of the basic circuits discussed 
have been illustrated. Fig. 9C is an 
application of the 1N64 to a TV re- 
ceiver by the Calbest Engineering and 
Electronics Company. For convenience, 
the associated circuitry, involving 
a.g.c , contrast, and a video amplifier 
is pr sented. 

Te etone has been interested in TV 
recei er simplification because they are 
desi ning and manufacturing low price 
budget sets for a mass market. Fig. 11 
shows a Teletone circuit using a crys- 
tal ith an absolute minimum of asso- 
ciat 
sisto 
not 
beca 
affe 

G 
man 
valu 
ohm 
fou 
cuit 
lent 
ing 
sing 
use 
vide 
tub 
cifi 

d components. The use of a re- 
with a value of 5600 ohms would 

e possible with a 6H6 or a 6AL5 
se the bandpass would be unduly 

ted. 
rod makes excellent use of a ger- 
um crystal with a relatively high 

diode load resistance of 8200 
This is one of the highest values 

d in any of the commercial cir- 
available. This is also an excel - 

example of a video detector feed - 
two -stage video amplifier with a 

e tube, see Fig. 10. Note also the 
of the 1N64 between the second 

amplifier stage and the picture 
The 1N64 was selected for spe- 

d.c. characteristics for this cir- 
cuit; it helps eliminate hash in the 
syn circuit. 

I the Freed -Eisemann circuit of 
Fig. 12 there is a complete schematic 
for the fourth picture i.f., the crystal 
vid:o detector, and the first video am- 
pli r. This is a quality circuit and it 
foil Iws the standard recommendations 
for he choice of the component values, 
as dicated elsewhere in this article. 
Wh le this circuit uses the 24 mc. i.f., 
it 'ill work equally well with the 44 
mc. i.f. and with a signal input voltage 
of 1.1 r.m.s. 

(To be continued) 

SOLDERING TO 
POLYSTYRENE 

By OTTO WOOLLEY, WS SGG 
SLDERING to polystyrene coil forms 

nd sockets presents a problem if 
da age to the unit is to be avoided. 
On method is to solder quickly, being 
car ful to avoid overheating the socket 
or orm. However this often results in 
an lectrically poor joint. 

I i the case of coil forms, one thoroly 
sat sfactory method is to use a holder 
for the form consisting of an inexpen- 
sivr wafer type socket. Plug the coil 
form into the socket and the prongs 
extend through the bottom leaving 
plenty of room for soldering. Even 
though the form may be overheated 
the socket will maintain the prongs in 
th form in alignment and no damage 
wil be done. 

ldering to sockets uses the same 
me s od in reverse, i.e., plugging a dis- 
car . ed tube into the socket. The tube 
prangs will not only hold the socket 
pr s ngs in alignment but will also carry 
off excess heat that might damage the 
po styrene. 30 

F i l ruary, 1952 

High -Fidelity TV Radio 

Phonographs P.A. Parts 

Test Equipment Tools Books 

Ham Gear Electronic Tubes 

31st year 

New Lafayet e 

Catalog READY! 

IMMEDIATE 

SHIPMENTS 

COMPLETE 
STOCKS 

TECHNICAL 
SERVICE 

30 -DAY MONEY BACK 

GUARANTEE 

A practical encyclopedia used by economy - 
minded servicemen, hams and technicians 
throughout the world because they know 
they have a complete "one- source" guide. 
For quality equipment, for hard -to -get 
items, for nationally- advertised merchan- 
dise, for low prices, it's Lafayette. 

ate RADIO & 
TELEVISION 

VISIT LAFAYETTE 
SHOPPING CENTERS 

at 
100 Sixth Ave. 

New York 13, N. Y 

110 Federal St. 
Boston 10, Mass. 

24 Central Ave. 
Newark 2, N. J. 

542 E. Fordham Rd. 
Bronx 58, N. Y. 

DIV. RADIO. WIRE. TELEVISION. INC 

RUSH THIS COUPON AT ONCE 

Lafayette Radio, Dept. RB 
100 Sixth Avenue 
New York 13, N. Y. 

I need the 1952 catalog. Please rush! 

Name 

Address 

City Zone State 

PASTE ON POSTCARD 
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MANUFACTURERS! 1 

EXPORTERS! 
PURCHASING AGENTS! 

HONESTY INTEGRITY 
.QUALITY OF 

PRODUCT 

For Replacements 
Get the CORRECT 

Temperature Compensating 

Ceramic Capacitor .. . 

use ERIE 
IN addition to the standard replacement line of ERIE Ceramicons, 

a complete line of temperature compensating ceramic capacitors is 
available in the following ranges. 

Temp. 
Coeff. Range 

Temp. 
Coeff. 

Range 

P100 
P030 
NPO 
N030 
N080 
N150 

1 MMF-212 
1 MMF-226 
1 MMF-400 
1 MMF-420 
1 MMF-480 
1 MME-545 

MMF 
MMF 
MMF 
MMF 
MMF 
MMF 

N220 
N330 
N470 
N750 
N1400 
Hi-K 

1 MME-600 
1 MMF-665 
1 MME-800 
1 MMF-1100 
1 MMF-1380 

100 MME-.016 

MMF 
MMF 
MMF 
MME 
MMF 
MFD 

Be sure ... order CORRECT parts when replacements are necessary. 
Erie Temperature Compensating Ceramic Capacitors have wide appli- 
cation for Front End, IF, Oscillator and other Critical Circuits. 

Your local distributor can order all the above capacitors for you 
from one source ... ERIE. 

ERIE RESISTOR. CORP., ERIE, PA. 
LONDON, ENGLAND...T ORONTO, CANADA 

1'1!IIIII I1I1'1)))I; 

Radio and Receiving Tubes 
Transmitting & Special 

Purpose Tubes . 

Radio and Electronics Parts 
and Equipment 

All Types of Electrical Wire, 
Magnet Wire, and Cable 

Write - Wire - Phone 
For Your Special Needs 
We are also bonafide 
General Purchasing Agents. 

CAN WE HELP YOU? 
References: Dun & Bradstreet. 

etectmte gleitttets 
225 N. Wabash Ave., Dept. R, Chicago 1, III. 

Phone ANdover 3 -0841 

BRANCH OFFICES 

9015 Wilshire Blvd., Beverly Hills, Cal.,:CR -4 -6237 
597 Fifth: Ave., New York 17, New York, MU 7-0084 
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FOR THE 

Ps .2 `pEH 
Gd CROWD 

THE PFAN -TONE 
STRAIN -SENSITIVE PICKUP 

Here's why thisuly faithful reproducer 
appeals to people gifted d with the "Golden Ear" 

why the PFAN -TONE STRAIN- SENSI- 
TIVE PICKUP brings out the brilliance of 
great voices and orchestras ... the latent music 
on your records that other pickups leave un- 
touched. 

The PFAN -TONE STRAIN -SENSITIVE 
PICKUP is an amplitude transducer with 
a CONSTANT RESISTANCE of about 
250,000 ohms. 

Signal output is at a practically CON- 
STANT IMPEDANCE LEVEL. 

Excellent Transient Response. 
NO DISTORTION, phase shift or evi- 
dence of intermodulation is audible. 
LINEAR RESPONSE, free from peaks or 
resonances. 

Cartridges are available for both standard and 
micro -groove, and can be had with Famous 
PFANSTIEHL M47B Precious Metal Alloy or 
diamond tipped styli. 

A special preamplifier is necessary to provide 
the correct D.C. voltage for the pickup element . 

and to provide the first stages of signal gain. 
Four styles are ready, or, if you prefer, you can 
build you own from the circuit in the literature. 

Ask your radio supply man, or write today 
for complete FREE INFORMATION. 

PFANSTIEHL 
CHEMICAL COMPANY 

101 Lake View Avenue, Waukegan, Illinois 

International Short -Wave 
(Continued from page 69) 

Buenos Aires continue to be heard well 
evenings (EST) over the 9.69 and 9.450 
channels (carry separate programs in 
English). (Eccles, Minn.) LRS, 11.88, 
fine level 2215. (Niblack, Ind.) Serrano, 
Brazil, reports that SIRA now lists a 
new and at present inactive frequency 
15.345.' (ISWC, London) SIRA has re- 
verted to individual calls; for a while 
was using LRA as call for all SIRA 
transmission; now uses LRU for 15.290; 
LRS, 11.880; LRA, 9.690; LRY, 9.450. 
(Cushen, N. Z.) 

Australia -Perth, 9.610, noted with 
good signal around 0510 -1030; Bris- 
bane, 9.660, heard at good level 0600- 
0900. (Boggs, Mo.) VLI6, 6.09, Sydney, 
signs on 0215, at least weekdays. (Bel - 
lington, N. Y.) 

Austria -Blue Danube Network, 
9.617, Salzburg, noted 0400 with head- 
line news, 0600 with newscast; sent 
QSL card listing s.w. channels of 6.055, 
5.080, 9.617. Radio Wien, Vienna, noted 
with recordings 0150 in parallel on 
7.245, 9.664; call 0200; news in German 
0215, followed by orchestral music. 
(Pearce, England) 

Azores -Ponta Delgada broadcasts 
daily on CSA93 at 1700 -1900 using 
4.845; the same program usually is re- 
peated the following day over CSA92, 
11.090, at 1500 -1600 beamed to Portu- 
gal. The 4.845 broadcast is for the 
Azores. (WRH Bulletin) 

Bechuanaland -ZNB, 8.242, Mafe- 
king, heard 1200 -1430 closedown by 
Swedes. (Nattugglan) 

Belgian Congo -OTM, 9.38, noted 
with 18 -note drum interval signal prior 
to opening 0000. (Bellington, N. Y.) 
This one heard afternoons to 1500 when 
closes with National Anthem after giv- 
ing resumé (in French) of programs to 
be heard the following day. (Pearce, 
England) OTM2, 9.38, opens 1100, high 
level in South Africa; plays much mu- 
sic; in native from 1300; OTM1, 6.295, 
noted 1430 in French, closes 1500; OTH, 
9.21, also opens now 1100 in French 
and Flemish and is not in parallel with 
OTM2; not certain of closing time on 
9.21. (Ridgeway, South Africa) 

Brazil -Radio Ministerio de Educa- 
cao, PRL4, 9.766, Rio de Janeiro, noted 
at fair level 1600 improves by 1615; 
Portuguese announcements, music. 
(Ridgeway, South Africa) Recife, 9.565, 
is heard with good level when present- 
ing "Brazil Calling" (English) week- 
days 2005 -2030, Sundays 1725 -1800. 
(Boggs, Mo.) PRB25, 15.135, Sao Paulo, 
Radio Record, is heard Sundays to 
0100. (Cushen, N. Z.) ZYC8, 9.610, Rio 
de Janeiro, noted 1815 in Portuguese. 
(Patterson, Ga.) PRF6, 4.895.2, Ma- 
naos, Radio Bares, noted in language 
around 2000. (Russell, Calif.) 

British Guiana -ZFY, 5.980, George- 
town, noted opening 0443 with music; 
fair level and no QRM. ( Bellington, 
N. Y.) 

British Honduras- Belize is reported 
by overseas sources as operating now 
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WANTED! WANTED! 
MILITARY TEST SETS & EQUIPMENT 

TS -1.2, 13, 35, 14, 15, 146, 174, 175, 263, 
268, etc. APR, ARC, ART, APS, APA, SCR, 
BC quipment and parts. Also TUBES, any 
qua tits. WRITE, WIRE OR CALL. 

S P E C I A L S O F THE MONTH 

Coaxial Relay K -101 SPDT -24v DC5 
Set of 83 -1SP Coax- Connectors for Above 
1000 KC Crystal BT cut 
VS -2 Vacuum Switch 
Sigma Plate Relay 8000 ohm SPDT 
RG59 /U Coaxial Cable -75 ohm 

150' roll $11.95. 300' roll 
3" Scope Shield 
2000 -0 -2000 V @ 800 MA xformer 
15 HY @ 800 MA Choke 
2 mfd 3000 V Condenser 

$ 4.95 
1.35 
3.95 
6.95 
2.49 

22.50 
1.29 

24.95 
6.95 
4.25 

TUBES!! BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE! TUBES.. 
0A3)VR75 $1.69 
OB3 /LLV'R90 1.29 
OC3 /vR105 1.49 
OD3Y915D 3.45 

...12.50 ...19.95 1923 
1B24 
1B26 
1B27 ...24.50 
1B2 ... 2.75 
1B32 ... 8.95 
1B36 ...24.96 
11338 32.50 
1N21 Xtal 1.25 
IN21A 2.25 
1N211ß 4.25 
1N22 1.35 
1N29Á 3.25 
íN23$ 6.95 
1N26I 5.95 

íN34 " 1.40 

1P24 .... 1.79 
1536 .... 2.95 
1521 .... 6.95 
2ÁP1 11.95 
2C21/RK33 .69 
2C22/7193 .49 
2C26Á .49 
2C3.1/RK34 .89 
2C39 ...24.50 

...12.95 ...14.95 2C43 
2C44 
^C46 
2C51 
21321 
2E22 
2E24 
2E26 
2E3C ... 2.29 
2J21A ... 9.95 
2J22 
2.726 ...29.50 
2327 ...Nail/ ...99.50 
2J31 ...39.50 
2.732 ...39.50 
2.133 ...39.50 
2.134 ...39.50 
2.736 ...97.50 
2J37 ...12.75 
2J38 ...12.75 
21:19 ...39.50 
2,740 ...39.50 
2.148 ...39.50 
2345 ..29.50 
2J501 ...22.50 
2J5413 ...39.50 
2d8il ...949.500 
2J62F ...49.50 
2K2 / 

7 3A8..29.50 
2K2 ....36.25 
2K2 ....24.50 
2K3 ...310.00 
3AP1 ..12.95 
3622 /Elie. 2.95 
3132' /RK22 4.85 
3B2 
3132 W ... 7.95 
3B2 ... 4.65 
362ßßO ... 3.95 
3627 ... 3.95 
3B2 ... 8.95 
3BP ... 8.95 
3C2 ...64.50 
3C2 ... 9.95 

3C24 ....$2.25 
3C27 . 4.95 
3C31 /C1B. 3.49 
3C45 ....19.95 
3CP1 .. 2.25 
3CP1S1 .. 2.95 
3DPI .... 4.95 
3DP1A . 6.95 
3DP1 -S2Á . 8.95 
3D21A ... 1.98 
3E29 ....14.95 
3FP7 .... 3.95 
3GP1 .... 4.75 
3HP7 .... 3.95 
4.65A ..14.21 
4 -125A ...26.95 
4.250A ...29.95 
4AP10 4.95 
4B22/EL5B 9.95 
4B24 /EL3C 7.95 
4925/6CF. 8.95 
4B26/2000 8.95 
4628 .. 4.95 
41332 . 9.95 
4C27/CV92 9.95 
4C35 34.50 
4E27/257B 17.95 .. 3.69 .. 3.69 

5.95 .. 5.95 
4.95 

12.95 ..55.00 ..24.50 .. 3.25 .. 4.95 ..24.45 ..24.45 ..24.45 
..12.95 ..12.95 ..49.50 ..99.50 ..15.95 .. 5.95 .. 3.69 ..24.50 

5.95 
6.95 .. 8.95 ..17.95 ..14.95 ..14.95 ..19.95 ..14.95 

, .22.50 
.49 

. -16.95 ..16.95 ..16.95 
..22.50 

1.19 
.89 

42.50 ..42.50 
2.90 

23D4 . .. .45 
30 
28D7 1.35 

.59 
35TG . 4.95 
45 Special. .39 
53A 5.95 
75TL 6.95 
lOOR .89 
100TH 9.95 
121A 2.98 
203A 8.95 
204A 69.50 
211 .69 
212E 49.50 
215A .19 

5AP4 
5BP1 
5BP4 
5CP1 
5CP7 
5C22 
5021 
5FP7 
5GP1 
Mel 
5JP2 
5JP4 
5J23 
5J29 
5J30 
5,732 
5LP1 
5NP1 
6AS6 
6C21 
6F4 
6J4 
7911 
7DP4 
9GP7 
9JP1 
9LP1 
9LP7 
10BP4 
30 
12DP7 
12GP7 
12HP7 
12LP4 
15E 
15R 
16AP4 
16CP4 
19T8 . 

227A/5C27 
.68.95 5.95 

249C .... 3.95 
2509 ....12.95 

50TH ...22.50 
250TL ...21.50 
274A . . . 5.50 
274B ... 2.65 
276A . . . 9.95 
293A ... 2.98 
294A ... 5.75 
300B .. . 9.95 
304TH ...14.95 
304TL ...14.95 
305A ..34.95 
307A/RK75 5.95 
310A .... 8.95 
316A ... .65' 

327A/5C37 24.95 
328A ... 8.95 
331A ...12.95 
350A ... 8.95 
350B ... 4.95 
368AS ... 7.95 
371A ... 1.49 
371B .. .98 
388A ... 2.75 
393A ... 6.95 
394A 
417A ...12.95 
434A ... 4.95 
446A ... 4.95 
44CiB ... 4.95 
450TH ...47.50 
450TL ...47.50 

12.75 
1.39 

97.50 
13.95 

5-6) 
562 
575A 
7OlA 
702A 
703A 
704A 
705A 
706BY ...39.50 
706CY ...39.50 
706FY ...42.50 
706GY ...42.50 
107B ...17.95 
708A ... 4.95 
709A 3.95 
710A/8011 1.75 
713 1.45 
714AY 6.95 
715A 7.95 
715B 9.75 
715C 29.95 
717A 
72IA 
7o2A 
723Á/B 
724B 
725A 
726A 
726B 
730A 

.14.95 ...22.50 
... 3.89 ... 7.95 

. 6.95 ...29.50 
750TL ...79.50 
800 1,95 
801A .49 
802 4.49 
803 4.49 
804 9.95 
805 4.49 
806 29.95 
807 1.98 
808 7.25 
809 2.45 
810 9.95 
811 3.25 
812 2.95 

812H ...56.90 
813 8.95. 
814 3.95 
815 2.95 
816 1.30 
826 .98 
828 12.75 
829 12.95 
829B 14.95 
830B 3.95 
832 12.95 
832A 12.95 
833A 41.50 
836A 3.95 
837 1.69 
838 2.95 
841 .45 
843 .39 
845 4.95 
849 39.50 
851 69.50 
852 29.95 
860 6.95 
861 29.50 
864 
865 1.45 
866A 1.39 

86973 49.50 
872A 
874 
876 
878 
884 
885 
905 
902A 
905 
908 
918 
919 
922 
923 
927 
930 
931A 
954 
955 
956 
957 
958 
959 . 

991 /NE16. 
1613 
1614 
1616 
1619 
1622 
1624 
1625 
1626 ... 

1.49 
.59 

2.25 
1.85 
1.49 
3.59 

10.95 
3.59 

12.95 
1.69 
2.79 

.98 
1.05 
1.59 
1.20 
4.95 

.39 

.45 

.45 

.45 

.45 

.69 

.39 
5.25 
1.25 
2.25 

.98 

.35 
3.25 
1.98 

.45 

.45 

.35 

.98 
1.29 
.79 
.75 
.75 

3.25 
65 

2.25 
.98 

2.39 
1.50 
1.45 
1.89 

.79 
4.99 
1.90 
1.45 
8.95 
5.95 

1630 
1631 
1632 
1633 
1634 
1636 
1638 
1641 
1644 
1654 
1655 
1665 
1851 
1960 
1961 
2050 
2051 
5670 
8005 

8008 
8011 
8012 
8013 
8014 
8020 
8025 
9001 
9002 
9003 
9004 
9005 
9006 
COJA 

C6A 

...$7.95 
. 1.75 
. 3.95 
. 2.95 

..29.95 
. 1.29 
. 5.95 
. 2.25 

9.95 
7.95 
6.95 

C1000 .. 1.49 
CK502AX... 2.95 
CK503AX... 2.95 
CK505AX... 2.25 
CK506AX... 2.25 
CK507AX... 2.25 
CK512AX... 2.25 
CK517AX... 8.45 
CK1005 .. .89 
CK1006 .. 3.25 
E1148 .. .35 
EF50 . 

F123A .. 8.75 
F127A ..22.50 
F128A ..89.50 
F606 . ..37.60 
F660 ..79.50 
FG17 . .. 3.95 
FG27A .. 8.75 
FG32 . .. 7.95 

FG81A 
14.95 
3.95 

FG105 ..22.95 
F0172 ..34.50 
FG146 .. 8.95 
FG434A .. 4.95 
FG451 .. .89 
FG502A .. 1.85 
FG562 ..97.50 
FG592 ..14.95 
GL502 .. 1.85 
HF125 ..14.95 
HF300 ..19.95 
HY114B .. .79 
HY115 .. .79 
HY615 
KC4 37.50 
KU610 6.95 
ML701 69.50 
REL21 3.95 
RK20 . 9.95 
RK25 . 4.49 
RK33 . 

RK34 
RK48A 4.49 
RK59 1.49 
RK60/1641 2.25 

..24.50 
91172 . 

RK73 . 

9X21A 
RX120 
V70D 
VR78 
VR91 
VR92 
VT127A 
VT158 
VU29 
VU111 
WL468 
WL530 
WL531 
WL532 
WL578 

.. 2.95 .. 8.95 
6.95 
1.49 
.98 

3.95 ..14.95 
2.9 .. 1.49 

5 

.. 12.95 
12.75 
12.75 

.. 2.95 .. 1.29 

WL616 .937.50 
WL619 ..18.95 
WL677 ..34.50 
WL681 ..22.50 
0A2 1.55 
OA4G . 1.20 
OB2 1.65 
0Z4 .75 
OlA .73 
1A3 .73 
1A4P . 1.30 
1A5GT .78 
1A6 .85 
1A7GT .95 

1B3B/8016 1.25 
1B4 1.15 
1B5/25S .95 
1R7GT 1.25 
1C5GT .85 
106 .73 
1C7G . .73 
1D5GP .. .73 
1D7G . .73 
1D8GT .73 

1E7GT. 1.19 
1F4 .73 
1F5G . .73 
104 .73 
1G6GT .73 

mita T. 
.89 

1H5GT .75 
1H6GT 1.05 
136 .98 
1L4 .73 

1.15 
1LB4 1.06 
1LC6 5 . . .89 
ILC .98 
1LDS 98 
1LE3 
1LG5 .. .85 
1LH4 
1LN5 

IP5GT .. .79 
1Q5GT .. .7 
194 .73 

3 

195 .95 
1S4 .73 
155 .85 
1T4 .85 
1T5GT .73 
1U4 .89 
1V .72 
1X2 1.18 
2A3 .95 
2A4G 1.25 
2A5 .73 
2A6 .73 
2A7 .75 

.75 
2BV3G .79 
2X2 .65 
2X2A - . 1.60 
3A4 .65 
3137/11/1 . .59 
3D6/1299 . .59 
3LF4 

.79 
3Q5GT .85 
3S4 .85 
3V4 .90 
5R4GY . 3.75 
5T4 
5Ú40 1.73 
5V4G 1.12 
5W4 .81 
5X40 .89 
5Y3GT .63 

5Y4G ....$0.73 
5Z3 .89 
524 
6A3 
6A4LA 

6A7 

.89 
1.25 
1.35 
.92 
.99 

1.05 
6AB7 . 1.05 
6AC5GT .. 1.20 
6AC7 1.15 
6AD7GT .. 1.35 
6,1960 
6AF6G 
6AG5 
6AG7 
6AH6 
6AJ5 ... 1.15 
6A105 ... 1.50 
6AK6 ... 1.30 
6AL5 
6AQ5 
6AQ6 ... .87 
6AR5 ... .79 
6AT6 ... .73 
6AU5 ... 1.25 
6AU6 ... .93 
6AV6 ... .72 
6B6G ... .99 
6B7 .98 
6138G 
6BA6 .85 
6BC5 .98 
60E6 
6BF6 .79 
6006G 1.18 
6BH6 .97 
6BJ6 .97 
6BQ6 1.35 
6C4 . 

6C .79 
79 

6C6 .79 
6CB6 . .98 
6D6 .85 
6D8 .89 
6F5 .79 
6F6 .95 
6F7 .89 
6F8G .95 
6G0G . . 1.15 
6H6 .95 
6H6GT .79 
6J5 .75 
6J5GT .69 
6J6 1.20 
6J7 .82 
6K5GT .89 
6K6GT .79 
697 .73 
698 .73 
6L5G .87 
6L6 3.00 
6L6G 1.75 
6L6GA 1.75 
6L7 .98 
6L7G .95 
6N7 .89 
6Q7 .95 
6R7 .85 
6570 .98 
6880T 1.05 
65A7 .85 
6SC7 1.30 
65D7GT .98 
6SF5 .89 
6SF5GT .89 
6SF7 .98 
6507 . . . .98 
6SH7 .73 
6537 .89 
65117 .89 

65L7GT ..$0.98 
6SN7GT .. .98 
6SQ7 .. 75 
6SR7GT .. .85 
6557 ... 
6ST7 
6SU7GTY . 

65V7 ... 
6T7G .... 
6T8 
6U5G 
6U6GT 
6U7G .. 
6V6 

6W4 
6W7G 
6X4 
6X5GT 
6Y6G 
6Y7G 
6ZY5G 
7A4 /XXI . 

7A5 
7A6 
7A7 

7ÁG7 
7B4 
7B5 
7136 

7C4 
7C5 
7C6 
7C7 
7E5 
7E6 
7E7 
7F7 
7R7 
7X7 

7N77 
7Q7 
797 
757 
IVI 

1.SÓ 
2.15 
1.25 
1.20 
1.18 

.95 

.98 

.59 
1.55 

.89 

.85 
1.05 

.73 

.75 

.98 
1.25 
.89 
.79 
.89 
.85 
.85 
.89 

1.05 
.85 
.85 
.85 
.85 
.79 
.85 
.85 
.85 
.75 
.59 
.89 
.85 
.85 

1.20 
.98 
.98 
.83 
.95 
.98 
.95 

7W7 1.05 
7X7 1.10 

.75 
724 .85 
12A .65 
12A6 .73 
12A7 1.05 
12A8GT .79 
12AH7GT . 1.27 
12AL5 .93 
12AT6 .73 
12AT7 1.25 
12AU6 .95 
12AU7 1.15 
12AV6 .73 
12BA6 .85 
1273E6 .87 
12C8 .79 
12F5GT .79 
12H6 . .82 
12J5GT .55 
12J7GT .82 
12K7GT .79 
121(8 . .89 
1207 . .69 
12SA7GT . .93 
125C7 .99 
12SF5 
125F7 .89 
12SG7 .79 
12SH7 .73 
12037 .79 
12SK7 .98 

12SL7 
12SN7 
12007 
12597 

..81.05 
.98 

.. .85 
.85 

12Z3 .. .85 
14A4 . . .98 
14A7 . . .95 
14B6 .. .95 
14F7 . . .95 
14F8 .. .95 
14147 . . .95 
1437 .. .95 
14N7 . . .95 
14Q7 .. .95 
1497 . . .95 
19 .69 
24A .75 
231.6GT .85 
25Z5 .79 
25Z6GT 1.05 
26 .50 
27 .49 
28D7 1.95 
30 .45 
31 .85 
32 .95 
32L7GT .89 
33 .93 
34 .89 
35/51 .83 
35A5 .89 
35/35 .89 
35L6GT .85 
35W4 
35Y4 
35Z3 
3524 
3-Z5 
36 
37 
38 
39/44 ... .40 
41 
42 .75 
43 
45 
45Z3 
45Z5 
46 

.79 

.79 

.60 

48 
41 
49 
5095 . . 

50B5 . 

5005 . 

50L6GT 
50Y6 .. 
53 
56 
57 
58 
59 
70L7 
719 
75 
76 
77 
78 
80 
82 
83 
83V 
84/6Z4 . 

85 .89 
89Y . .45 
117L7 /M7 . 1.35 
117N7 1.35 
11727 1.35 
11723 .89 
11726 .90 

.75 

.89 

.89 

.80 

.82 

.89 

.98 

.95 

.95 

.95 

.95 

.85 

.85 

.98 
.65 
.80 
.85 
.95 
.95 
.75 

1.25 
.55 
.60 
.79 
.73 
.89 

1.15 
1.15 

RADAR -COMMUNICATIONS -TEST EQUIPMENT 
AN /)APA10 Panoramic Adapter $175.00 
AN /APA11 Pulse Analyzer. 
AN /APN -413 Receiver 39.95 
AN'APR4 Radar Search Receiver. 
AN PR5 Radar Search Rec. 1000 -31000 mcs.. 375.00 
AN 0P53 Airborne X -Band Search Radar 875.00 
AN ÁP515 X -Band R.F. Head 99.50 
AN /OPTS 300 -1500 mes Xmitter 149.50 
AN/ RT3 Dual Freq Victory Girl 129.50 
AVR 15 Aircraft Receiver 19.95 
AN/ PN -1 Portable Radar Beacon. 
BC2R1AK Freq. Mtr. with Modulation 149.50 
BC -433G Compass Receiver 39.95 
BC -639 Receiver 285.00 
BC -6408 100 -156 mcs ground xmitter 1300.00 
BC -7330 Receiver 29.95 
BC -1016 Tape Code Recorder 459.50 
BC -406 Beacon Receiver 4.95 
MN26Y Compass Receiver 24.95 
PE -75 21/2KW Gasoline Generators 450.00 
RA -34 Power Supply 250.00 
SCR269G Automatic Radio Compass 129.95 
SCR504 Portable D.F. 100 KC -65MC 
SCR522 Airborne VHF Transceiver. 
SCR536 Handi- Talkie. 
5Cß694 Lightweight Field Radio. 
513-IM Radar Receiver Indicator 89.50 
SQ Portable Radar 10 CM. 850.00 
T -SC Portable Radiotelegraph Xmitter 275.00 
TCS Marine 2 Way Radio 
TRC 1 Complete Antenna System. 

AN /ARR -2X RECEIVER 
Secret Transmission Receiver for reception of double 
mochfiated carrier. Will 

ec 
ive 235 -258 signals 

that have been modulated by a 600 -750 KC signal. 
Wher carrier is heard on a standard receiver no modula- 
tion is heard on the carrier when actually speech is 
being transmitted. 12V DC input. Excellent condition. 

SO -13 S -BAND MARINE RADAR 
Compact Sea Search Radar for small vessels. P.P.I. 
indiction is provided. Complete in original cases with 
comp ete sets of spares. Excellent condition. 

ARA 500- 1500KC Receiver, good $24.95 
R28 /ARC -5 Receiver 29.95 
BC455B 6 -9 mcs. Receiver 19.95 
BC433 200- 1750KC Compass Rec. 29.95 
ARR -2 234 -258 mcs. Receiver 19.95 
BC -454 3 -6 mes. Rec. w /tubes, New 16.95 
T23 /ARC -5 Xmitter 49.95 
BC696 -A 3 -4 mcs Xmitter 29.95 
TYPE O 5.3 -7 mes Xmitter 9.95 
AVT -23 300- 13,000KC Complete, New 79.50 
BC -950A 100 -156 me Xmitter, New 59.95 
BC -456 Modulator, good 2.25 
BC -450 Control Box (3 Rec.) used 1.25 
BC -451 Control Box (Xmitter) used .98 
BC -442 Relay Unit (Ant) Used 1.95 

FLEXIBLE SHAFTING AVAILABLE. 
HIM-28 28V 2000W Gasoline Generator 
RG -8U Coaxial Cable. Per Thousand Feet $85.00 
SCR -518 Altimeter. Complete installation 29.95 
SCR -522 Trans /Rec. Complete installation 28V 

Input. 12V put avail. 129.50 
RCA Sound Powered Chest & Headsets. Pair 29.95 
Trailing Wire Antenna Feed Tube 5.95 
Goniometer for SCR277 Direction Finder 39.95 
H5.30 Headsets 3.95 
FT -154 (BC -348 Shock Mount) 2.98 
HS -33 Headsets 4.95 
BC -608 Autotmatio Keyer for SCR522 5.95 
BC1284 Lighthouse Tube Preamplifier 69.95 
APA -17 D.F. Antenna. 300 -1000 MC 59.00 
BC -996 Interphone Amplifier 9.95 
ART -13 Loading Condenser 4.95 
CU -25 Loading Box for Art-13 49.95 
45.27/ARN5 Antenna 4.95 
SA -1 /ARN -1 2.95 
113.80 /APA -17 Indicator 129.95 
RM -29 Remote Control 18.95 
RA -300 FM Exciter 32.50 
A -55 Dummy Antenna 2.25 
BC -1365 Control Box 3.95 
FL -8 Filter 3.95 
FL -5 Filter less Cables........ ........ 2.65 
3C -16D GSAP Gun Camera Computer, complete 19.95 
AT -2 /APN -2 Antenna 4.95 
CG- (172/173)CPN -8 10CM Patch Cable 4.95 

AN /ARC -1 TRANS /REC. 
Provides Radio -Telephone Communication between Air- 
craft or Aircraft & Ground. Complete with Shock Mount 
& Control Box. Input: 28V DC. Excellent condition. 
Available in either 10 or 20 Crystal Controlled Channels 
100 -156 MCS. checked out. 

T53 /AP S -Band Freq & Power Meter. 
TS10 /APN Altimeter Test Set, Ex $35.00 
T511 /AP. 
T512 /AP V.S.W.R. Test Set for X -Band. 
T513 /AP XA Band Sig Gen Poor & Freq Mtr. 
T514 /AP SA Band Sig Gen. 
T515 /AP Flux Meter. 
T51642/ Altimeter Test Set $29.95 
TS19/APQ5 Range Calibrator. 
TS23 /APN Test Set for SCR718 Altimeter. 
T532 /TRC -1 70 -100 mcs Sig Gen used to check ANTRAC 

Equipment. 
T533 /AP X -Band Freq. Meter. 
T534 /AP Synchroscope, 
T535 /AP X -Band Sig Gen Pwr Mtr Freq Mtr. 
T536 /AP X -Band Power Meter. 
T545 /AP X -Band Sig Gen. 
T547 /APR Sig Gen 40 -500 Mes. 
TS59 /APN Altimeter Test Set. 
T561 /AP S -Band Echo Pox 5140.00 
T562 /AP X -Band Echo Box. 
TS67 /AP I.L.S. Test Set. 
T569 /AP Freq. Mtr. 300 -1000 mes 572.50 
T589 /AP Voltage Divider. 
T5102 /AP Range Calibrator. 
TS110 /AP Echo Box. 
T5111 /AP S -Band Freq. Meter. 
T5125/AP S -Band Power Meter 
T5126 /AP Synchroscope. 
T5155 /UP S -Band Sig Gen Pwr Mtr Freq. Mtr. 
75164/AR A.C. Version of BC221. 
T517O /ARN I.L.S. Test Set. 
T5174/AP Freq. Mtr. 40 -400 Mes $385.00 
75175/AP Freq. Mtr. 300 -1000 mos. 
rs184 /AP 
T5189 /AP 
T5226/AP 300 -1000 mes Pwr Mtr. 
T5268 /AP Xtal Diode Test Set. 
TS278 /AP AN /APS13 Test Set. 
BC -221 Frequency Meter. 
1E -19 Test Set for SCR522. 
1E -36 Test Set for SCR522. 

AN /TPS -3 PORTABLE RADAR 
Lightweight Portable Search Radar for detection of air- 
craft, ft, the frequency range of 600 MCS. power input: 
115v 400 eye, 1330 watts, 28V DC 400W. Complete 
installation. Excellent condition. 

Feblruary, 1552 

PHONE DIGBY 9.0347 
WRITE FOR QUANTITY PRICES 
Prises subject to change without notice. 
F.C.B. NYC. minimum order $10.00. 20% 
deposit required. All merchandise guaran- 
teed. 

i 
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BARGAINS OF THE MONTH 
NOVICE CW TRANSMITTER 

Here's a neat and compact surplus item which con- 
verts very simply to 3700 -3750 KC crystal controlled. 
Condition? - Guaranteed suitable. Instructions? Yes, 
we furnish them! Complete, comprehensive, step -by- 
step; nothing left to guesswork. This is BC -458, the 
command transmitter which has been 

s 
Ich a favorite 

with old-timers. By the time this ad appears, the 
BC -457, described in November QST, will be all gone, 
so 

e 
. worked out the conversion on BC -458- Now 

don't wait until these are ail gone! ONLY....$7.95 
APN -1 WOBBULATOR 

ee 
Now you can buidcthat d " VERSATILES SWEEP FRE- 
QUENCY GENERATOR "! We've managed to acquire 
only 100 of the APN -1 magnetic unit s. So 
HURRY! $6.95 

BROADCAST BAND & AERO 
MN -26 -C Remote Controlled navigational di- 
rection finder and communications receiver. 
Manual DF in any one of three freq. bands, 
150 to 1500 KC. 24 V. Self contained dy- 
namotor supply. Complete Installation, includ- 
ing receiver, control box, loop, azimuth con- 
trol, Left -Right Indicator, plugs, loop trans- 
mission line, and flex. 
BRAND NEW, ORIG. PACK $69.60 
MN -26 -C alone, New $39.50 

MN -20 -E BENDIX LOOP 
Here is a dandy! Use as a remote -controlled loop 

with MC -124 flexible shaft, or ount a lightweight beam on the loop and use the slip -rings to feed it. Inside gears are 15:1 ratio. Originally used with MN-26 RA-10-DB, BRAND NEW and CLEAN. Special, ONLY ....... ..$6.95 
SIC -124 flexshaft, will ship length closest to your specs. 'soe ft. 
MN 52 crank drive with azimuth scale, for above 
loop, 15:1 ratio $2.50 

MARINE RADIOMEN 
Send now for our latest Marine Catalogue describ- ing and pricing the famous "G.L. MARINER" transmitters, receivers, and Direction Finding. 

4 USES -4 DOLLARS 
The most versatile dynamotor in surplus! The bes dynamotor for conversion to 6 v. Multiple -indings! After conversion you get choice of 190 or 350 v at 50 MA or 250 v at 100 MA. No brushes to shift around, no mechanical work. Or use it as a 2:1 or 1:2 step -up 
12step 

-down transformer for 
it 

voltage! Changes 6 to 
, or 12 to 24, or vice versa, up to 3 A. Or use it as a GENERATOR. Turn with motor, get 12 v DC at 12:6 A or 24 v DC t 6.3 A, plus high voltage. In- cludes easily removable self- contained 800:1 sealed -in- oil gear reduction unit. Complete dope sheet 

,DY 
@.r 00 furnished. BRAND NEW 

BC -223 ACCESSORIES 
1. 1113-5 VIBRATOR. 12 volt sync. This is the part that wears out first PE- 125 -AX, so better stock p while you can! NEW, only........ ..$1.19 2. 10 -FOOT CORD with plugs all wired up. ready to go to connect PE -125, PE -135, or PE -55 to BC -223. 

3. TU -25 plug -in tuning unit, ON NEW NOVICE BAND! Tunes 3500 -5250 KC. NEW, only........$ 3.50 4. PE -55 12v Dynamotor with starting- relay, fuse, etc., checked perfect. Output 500 v, 400 ma...$17.50 5. CRYSTAL HOLDERS F3, wih. 
any 

ab.ve 6. 
items, you 

of BC-223, with any order of above items, if you ask for it FREE 

NEW CARBON MIKE 
A little gem! Same impedance as T -17, but hold in the palm of your hand. Nice flexible cord with stand- ard 3- circuit plug. Press -to -talk switch. New Shin - meet. BRAND NEW $2.79 

COMMAND EQUIPMENT 
With free dope sheets and schematics 

RECEIVERS 
BC -455. 6 -9 mc. NEW $12.95. GOOD USED..$7.95 

TRANSMITTERS 
BC -696. 3 -4 mc. NEW $24.95 
BC -457 or T-20/ARC-S, 4 -5.3 mc. Like new 12.95 BC -455 or T -21 /ARC -5, 5.3.7 mc. Excellent used 7.95 
T -23 /ARC -5, VHF, 100 -156 mc, Excellent used 24.95 Good used, less tubes.... . 

. 

....... ... . 9.95 
MOD BC -456. Brand new $5.95. xcellent used 2.49 As is, for parts 1.29 274N PLUG. 7 -prong male plug to fit back of command revrs. and xmtrs. This is the same plug as used in the racks. NEW. each 21e; five for........ $1.00 Local Control Adapter Parts for 274N or ARC -5 rev, Exact pot. witch, knobs, etched plate, and instruc- tion data. Road- to mount $1.29c SPLINE TUNING KNOB 

9 TO 13 VOLT TRANSFORMER 
OR LINE VOLTAGE BOOSTER 

Tapped transformer. Input 115 v 60 cy, 9 to 13 volts out in 1 volt steps at 3 amps. Our free he- matie shows lots of uses. NEW $1.89 

HI -FI DYNAMIC HEADSET! 
A lucky purchase from Uncle! This is the DYNAMIC set, using waterproof fiber cones, which gives abso- lutely best music reproduction, flat from almost noth- ing, beyond 25,000 CPS. PermoHUx net price 49.95 per set! These have large chamois cushion ear muffs, d headband pad snaps off and on with dot fasteners for cleaning. Mis- matching impedance 10:2 makes no difference with these babies. Bass notes come out like a 15" speaker. Don't miss these! 400 ohms impedance. Checked out $3.50 

FREE! NEW CATALOGUE! 
Interesting, Descriptive. Nothing but Bar- 
gains! Send for It Now! 

AUDIO SUPER -SPECIALS 
SUPER HI -Q cut -off tone control choke. 0.65 H. 5 ohms DC. ONLY... .......... ..98e TWIN to above, cuts off lows, 5 H. 284 ohms. O me s 50 ma Power supply hoke. ONLY.... ..98e 
flat 30Rtor 15,000 

Transformers, 
other for push-pull output, tuput, tapped sec., turns 14:1. Ìn unit with resistors, con- densers, etc. BOTH FOR ONLY $1.29 PHASE SPLITTER, or low -level mixer, or hybrid, or push -pull unit. Has 3 
n 
dings, each exactly 1:1 to any other: essentially flat 100- 15,000 CPS. BRAND NEW. ONLY 

ONE OF EACH OF ABOVE, ALL FOR 
e 

$3.6699 

G.L. ELECTRONICS 
905 5. Vermont Ave., Los Angeles 6, Calif. 

All Prices F.O.B. Los Angeles Calif. Buyers Add Sales Tax 
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in the 60 -meter band (probably around 
4.960) daily 1300 -1400, 1900 -2000. How- 
ever, has not been found there recently 
by USA DX -ers. Formerly operated 
as ZIK2 on listed 10.600. 

Bulgaria -Radio Sofia, 9.705, noted 
ending its English broadcast 2030 and 
asking for reports and comments. 
(Maurice, N. Y.) Carries own English 
programs 2000 -2030, 2300 -2315 on this 
channel and at other times during the 
evening (EST) takes relay of Radio 
Moscow's (English) North American 
beam. Measured 9.7043 at 2000 by Os- 
kay N. J. 

Noted 1500 with English for Europe 
on 6.070 and announced further.Eng- 
lish for same channel 1600 -1630. 
(Pearce, England) Heard on this fre- 
quency 1645 in French news session. 
(Rodger, Scotland) 

Canada -VED, 7.32, Edmonton, Al- 
berta, noted daily 0100 with news. 
(Bellington, N. Y.) Confirmed move to 
this frequency. (Russell, Calif., others) 
CBFY, 11.704, Montreal, noted from 
0700. (Ferguson, N. C.) Has religious 
service 0815, at least weekdays. 

CBC's International Service is sched- 
uled - European Service - 0905 -1130, 
CKNC, CKCS; 1130 -1330, CKNC, 
CKCS; 1330 -1345, CKCS; 1345 -1400, 
CKCS, CHOL; 1400 -1420, CHOL; 1420- 
1545, CHOL, CHLR; 1545 -1600, CHLR; 
1600 -1700, CHLR, CKRZ; 1700 -1830, 
CKLO, CKRZ. Australasian Service - 
Sun. and Wed. only 0340 -0450, CHOL, 
CKLO. Caribbean and Latin American 
Service -1850 -2240, CHOL, CKLO; 
English remains 2105 -2135. North West 
Territories Service (Northern Messen- 
ger)- Sundays only 2315 -0005 (ap- 
prox.). Channels are CKNC, 17.82; 
CKCS, 15.32; CKCX, 15.19; CHOL, 
11.72; CHLR, 9.71 (new); CKLO, 9.63; 
CKOB, 6.09; CKRZ, 6.06. 

Canary Islands -Radio Clube de Te- 
nerife, 7.518, noted on Sundays with 
varied recordings from 1330. (Pearce, 
England) Heard recently at good level 
1700 -1800 sign -off. (Saylor, Va.) 

Cape Verde Islands- CR4AA, 5.8535 
(measured by Oskay, N. J.), Praia, 
noted in Portuguese to closing with "A 
Portuguesa" at 1700; nice signal in 
New York. (Bellington) 

Ceylon -Radio Ceylon noted in par- 
allel on 9.52 and 11.975 at 1116; closed 
1147. (Pearce, England) Also noted by 
Rtosenauer, Calif. 

The 15.120 outlet noted after 2130, 
fading badly by 2215 some days. (Balbi, 
Calif.) Carries BBC news relay 2100. 

Chile- CE1174, 11.742, Santiago, not- 
ed with strong signal 2240 and an- 
nouncing for "El Nuevo Mundo"; 
signed off 0001. CE960, 9.593, Santiago, 
noted 2130 to after 2230 in -Spanish, 
mostly recordings. (Ferguson, N. C.) 

China -Radio Peking heard on 10.- 
360A at 0400 -0445; has news 0400 fol- 
lowed 0415A by POW messages; an- 
nounces 6.100, 10.260 (actually now 
10.360A), 11.690, 15.060, and 15.170 in 
parallel; announces POW messages for 
all three English transmissions (has 
different POW's on each session) at 
0400, 0830, 1700 (which would make 
POW schedule 0415A, 0845A, 1715A). 

kAAFi= 
RADloPAK 

THE MOBILE 
RADIOTELEPHONE 
KAAR ENGINEERING CO. 
PALO ALTO - CALIFORNIA 

FOR FRINGE AREA & DX 

the New DAVIS 
SUPER - VISION 

ANTENNA 
Built to the same Davis High - Quality Reception 
Standards which have made Davis Electronics 
Products so popular with users and the trade. 
Backed by over a quarter of a century of elec- 
tronic experience. 

MANY OUTSTANDING FEATURES: 

Broad -Band Receiving -Channels 2 to 13. 

Eliminates or Greatly Reduces "Ghosting" 
Problems. 

Provides 10 DB or More Gain on High Channels 
-where gain is most needed. 

Excellent Front -to- Back -on all channels. 

pMinimizes Interference: Airplane Flutter - 
Diathermy and Ignition -F. M. -Neon 
Signs - X- Ray - Industrial Etc. 

Can Be Tipped WITHOUT Tilting Mast. 
Features exclusive 15% tilt to take 
advantage of horizontal wave length. 

Jiffy Assembly. Light -weight rugged 
construction. 

AT YOUR JOBBERS, OR WRITE TO: 

DAVIS ELECTRONICS 1 -3 

3047 W. Olympic Blvd., Los Angeles 6, California 
SIRS: RUSH INFORMATION TO ME AS CHECKED BELOW: 

Send Free Technical Data on new SUPER -VISION ANTENNA. 

Send Name and Address of NEAREST JOBBER. 

Name 

Street 

City State 
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(Ro enauer, Calif., others) The 10.360A 
cha nee varies greatly at times; was 
me ured recently 0625 as 10.3565 by 
Osk y, N. J. 

When this was compiled, Radio Pek- 
ing n its 1700 -1730 English session was 
being heard widely with best signal on 
10.3'A (Home Service outlet) in paral- 
lel ith 11.685A and 15.060A (Overseas 
Ser ice outlets) ; the 11.685A and 15.- 
060 channels remain in parallel to 
aro nd 2130 closedown, while 10.36A 
car es a separate program to after 
220 (some say to 2400). 

Colombia -HJBB, 4.815, Cucuta, is 
good level around 2100. (Catch, Eng- 
lan) HJDE, 6.1455, Medellin, noted 
wit native program 2000; HJFB, 
6.22 5, Manizales, heard signing off 
230. (Russell, Calif.) 

C sta Rica -San Jose, 11.970V, noted 
223 -2240 with Spanish commentary 
and Latin American music. (Lane, 
Wy .) 

C ba -COBL seems to have settled 
do again on 9.833 where battles with 
Budapest evenings (EST). (Leary, Ind., 
others) 

Curacao -PJC2, 5.010, noted 1825 
with light QRM; had commercial in 
En lisp 1915; QRA is "Curom," P.O. 
Bo f 31, Willemstad, Curacao. (Kroll, 
N. .) Commercials in both English 
and Spanish noted by Ferguson, N. C. 

prus -Limassol, 6.117A, noted with 
ged instrument interval signal 
nd 2254 prior to opening day's 
smission. (Bellington, N. Y.) Heard 
ing on 2154 on 6.790. (Oskay, N. J.) 
echoslovakia- Prague, 11.875, not- 

ed at nice level around 1935 when giv- 
ing news; 9.550 is in parallel; both 
have strong signals at times. (Niblack, 
Ind ) Prague, 6.010, noted 0000 -0030 
wit a program from Yugoslavia. 
(K ejny, Ohio) 

enmark -OZF, 9.52, Copenhagen, is 
goo level in North American trans - 
mis ions 2030 -2130, 2200 -2300. (Golden, 
Ma s.) 

utch New Guinea -D. Van Os, Pro - 
gra Director, Radio Omroep Nieuw 
Gu' ea, Hollandia, Dutch New Guinea, 
has advised Paul Dilg, Calif., that the 
sta ion would appreciate any phono- 
gra ih records (presumably music) that 
an one can send; used but yet service - 
abl records will be welcomed. Present 
recrrd library is quite limited. Hopes 
to ave a new 3.5- to -5 -kw. transmitter 
in 3peration soon; present output on 
7.126 is 400 watts; schedule is 0430 -0630 
with an additional broadcast Satur- 
days 2100 -2300. QSL cards and sched- 
ule are being printed. Return postage 
is elcomed with reports. New instal - 
lat'ons are still under construction; 
hoses to extend broadcasting hours 
wh n new transmitter is put on the air. 

cuador- Hoffman, N. Y., says the 
big diesel motors and generators for 
the high -powered transmitter project 
of CJB are now in Ecuador and that 
co crete bases for the power plant 
ha e been placed. 

fficials of HCJB have informed me 
of ecent changes made in the Euro- 
pe.n Service. The two former releases 
for Britain in English have been 

C 
stri 
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RECEIVER TROUBLE- 

SHOOTING and REPAIR 
by A. A. Ghirardi and J. R. Johnson 

820 pages, 417 illustrations, 6 x 9, price $6.75 

The complete know -how of service 
procedure by the most modern 
time -saving professional methods. 

Helps you lick the toughest service problems! 
Paves your way to the big -money jobs! 

22 COURSES 

IN ONE! 
Here is what this big book 

covers: 
1- Receiver Components and 
Their Troubles; 2 -How to 
Develop a Systematic Trouble- 
shooting Procedure . 3 -Basic 
Methods: Preliminary Ques- 
tions and Checks; 4-Static 
Tests; 5- Dynamic Testing; 6- Practical Direct -Approach 
Troubleshooting; 7- Special 
Problems in AC /DC and 3- 
Way Portables; 8- Special 
Battery Set Problems; 9- 
Servicing. Communications Re- 
ceivers; 10- Troubleshooting 
Television Receivers; 11- 
Taking Performance Data; 12- Re- aligning AM Receiv- 
ers; 13- Re- aligning FM; 14- Re- aligning TV; 15- 
Replacing Defective Resist- 
ors; 16- Replacement and 
Repair of R -F and I -F Induc- 
tors and Transformers; 17- 
Power, A -F and Deflection - 
Frequency Inductors and 
Transformers; 18- Defective 
Capacitors; 19- Servicing 
Tuning -Drive Mechanisms, 
Station -Selector and Band 
Switches. 20- Testing, Re- 
placing and Repairing Loud- 
speakers; 21- Servicing Rec- 
ord- Playing Equipment; 22- 
Servicing Home Recorders. 

BRAND NEW' JUST OFF PRESS 
Here's the big book you've been waiting for ... the new 

Ghirardi guide to modern Radio -TV servicing by professional 
methods . a book that can help give your earning power a 
big boost by teaching you to work faster, more efficiently on 
every receiver service job! 

RADIO AND TV RECEIVER TROUBLESHOOTING AND 
REPAIR starts with a full analysis of radio -TV components 
and why they fail. Next you learn how to work by the most 
modern service methods -from quick analyses to static tests 
of electrical characteristics to dynamic signal tracing and 
signal injection. Special problems in ac /dc, battery sets and 
others are clearly explained. 

MAKES TV TROUBLES EASY TO REPAIR 
A big TV service section is arranged so that you can find 

answers to specific problems in a jiffy. Complete chapters 
greatly simplify alignment procedure for each type of re- 
ceiver. Six chapters cover every phase of component replace- 
ment, testing, tuning problems, speaker troubles, etc. Over 
400 illustrations make things doubly easy to understand - 
including dozens of unique step -by -step charts that explain 
complicated details of the work almost at a glance. 

Nowhere else will you find servicing explained so clearly 
or in such handy form for either home study or on- the -job 
reference. Read this great book for 10 full days at our risk. 
MAIL COUPON TODAY! 

' Syr 
, 

r SHOULD SERVICEMEN 

DE LICENSED? No matter how any of 
us may feel about if, 

the fact remains that many cities and states are 
now preparing laws requiring servicemen to 
undergo rigid licensing tests. Let these two 
Ghirardi books help prepare you today for any 
such test you might have to passi 

Make your service library com- 
plete -save money in the bargain. 
Get the above great new Ghirardi 
book PLUS the new Ghirardi RADIO 
AND TELEVISION RECEIVER CIR- 
CUITRY AND OPERATION (issued 
only a few months ago) at the spe- 
cial price of only $12.00 for the 
two. (Regular price for the two 
books is $12.75.) 

Ghirardi's RECEIVER CIRCUITRY 
& OPERATION brings you complete, 
easy training on the basic circuits 
and operating principles of all 
radios, TV sets, record players, etc. 
Makes you far less dependent on 
service manuals, mfrs.' data - 
helps you go right to the seat of 
troubles In 1/e the usual time: 

SEE COMBINATION OFFER 
IN COUPON 

Dept. RN -22, Rinehart Books, Inc., Technical Division, 
232 Madison Ave., New York 16, N. Y. 

D Send the 
n 
ew Ghirardi RADIO & TELEVISION RECEIVER TROU- 

BLESHOOTING& REPAIR for 10 -day examination. If I like book, I 
will then promptly send $6.75 in full payment. If not, I will return 
book postpaid in good condition and owe you nothing. 

CE COMBI 
RADIO & TV RECERADIO-TV C RCUITRY AND OI'ERATIONa same 

ek PLUS 

nation basis. Special price for both books only $12.00 (to be paid in 
10 days, or books returned). 

Name 

City, Zone State 

Employer's name & address 

127 

www.americanradiohistory.com

www.americanradiohistory.com


Sensational TV 
BARGAINS 

Rocket 
YAGI 

5 ELEMENT TV ANTENNA 
Excellent Pictures in Fringe Areas 

HIGH GAIN. Clearer, sharper, steadier pictures. PERFECT PICTURES IN FRINGE AREAS. Minimum interference from ghosts and noise due to a directive pattern. Five elements nclude one folded dipole, three directors, and one 
include 

Supplied less mast. MATCHES 300 OHMS IMPEDANCE. Molded insulator provides additional strength. Exclusive design mast clamp prevents antenna turning or canting under any conditions. STURDY. TROUBLE -FREE CONSTRUC- TION. No return calls. No broken elements. Stands the test of severest weather. Elements of extra heavy aluminum-clamped top and bottom. QUICK RIG. Completely pre- assembled. Just swing elements into line and tighten wing nuts. Simple . quick . . 
Sy. Available for any channel, high or low band. 

Channels $7.95 Channels 
2 and 3 .D .7 each 4, 5, and 

Chto annels 
6 

$3.95 
7 I each 

6 $6.95 each 

EACH CHANNEL requires a DIFFERENT Yogi. When Ordering specify exact channel number desired, 
SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 

Rocket DIRECTRONIC 
MOTORLESS 

TV ANTENNA 

360° 
Electronically 

Switched Beam 

No Motors 
No Roof 
Orientation 
No Electric 
Power 
No Ghosts 

The Directron- 
ic 3 8 e60°antenna 

for finest 
n r Ultra 

o r metropoli- 
The HI PAC molded insu- 
lator ma- terial of ex- treme tensile e strength 

n 
o t affected by weather or temperature, either mechanically or electrically. Included in the AX -599 "Servicemen's Array" are: 

18 hi- tensile aluminum alloy elements 
1 set of ting stubs (3) Universal U Clamps for masts to 11/2" Directronic Beam Selector 
75 feet of Tri -X Cable 
1 stacked array per carton AX -56 Directronic, 6 element Single $ 9.05 AX -566 Directronic, 12 element Stacked 14.25 AX -59 Directronic, 9 element Single 9.95 All above antenna prices include Tri -X Cable and Switch. 

SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 

Rocke+ ALL CHANNEL 
CONICALS 

This sturdy, ll -aiu. minum constructed TV antenna designed 
recep- tion on all TV chan- nels, plus 

1 front High 
4 

back ratio. All chan- 
tional. Maximum signal to noise rat o. For useD 

frith 
72- 150 -300 Ohm lines. Low inception angle. Com- plete with all hardware -less mast. 
SinSingle Bay Stacked Array with 

g y ...53.75 each Tie Rods....$8.20 each 
SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 

1/4" O.D. 
Mast Steel (Dualeoted) 5, crimped $1.05 Mast Steel (Dualeoted) 10, 51.95 Mast Steel (Zinc plated) 10, $1.59 
Mast Connectors for 11/4" O.D. Mast -10" lang...49c 
3 Conductor Motor Wire 3c ft. 4 Conductor Motor Wire 4c ft. Peak Roof Saddles (Will take up to 11/2" O.D.) 51.49 Twin Lead 300 Ohm -g 70 Mil-Solid ......2 1/2c ft. Twin Lead 300 Ohm -#GO Mil -7/28 Stranded.3c ft. Double Stacking Assembly for stacking 

2 -XX Arrays $1.70 set Aluminum Guy Line 7/18- Stranded -300 ft.coil.$4.95 Arrestors (TV- Lightning) 69c Chimney Mount- Complete with Straps $1.19 
Coos -72 Ohm 61/ c ft. Guy Wire -Galvanized -4 strand #20 1/2c ft. Guy Wire- Galvanized -6 strand g 20 1/40 ft. Guy Wire -Galvanized -11 strand #20 112/c ft. Boosters -Anchor -101 -75 $22.50 

Tee -S -505 $26.97 Stand -off Screw Insulators -3" for 300 Ohm..92.75 C Stand -off Screw Insulators -7" for 300 Ohm..$5.50 C Strap Clamp Stand -off Insulators -3" $8.50 C 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE ALL PRICES F.O.B. CLEVELAND, OHIO 
Do not remit more than complete purchase price. Pay shipping charges on receipt of goods. 25% Deposit 

on C.O.D. orders, please. Money Back guarantee 
For Faster Service, Address Desk RN -2 

OF CLEVELAND 

THE HOUSE OF TV VALUES 
Delco Building Cleveland 3, Ohio 
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merged into a single period at 1600- 
1730 over 17.89, 15.115, 12.455; German, 
on these channels, has been changed to 
1430 daily; French to 1500 daily; Por- 
tuguese has been added on Wed., Fri., 
and Sun. at 1830; this brings the total 
number of languages to ten. 

Egypt -SUV, 9.985, Cairo, now has 
news 1130 -1140 when closes; plays one 
request record each day. (Ridgeway, 
South Africa) SUX, 7.862, Cairo, heard 
with Arabic program around 1645. 
(Sanderson, Australia) 

Several overseas sources report that 
The Egyptian Broadcasting Service is 
transmitting test programs from Cairo 
daily on 9.55 at 1345 -1600; ISWC, Lon- 
don, says opens with the "Triumphal 
March" from Aida (Verdi), and that 
broadcasts in English and French - 
with news in English 1345 and in 
French 1400; announces "This is Cairo 
calling on an experimental short -wave- 
length of 9.555 megacycles" (in French 
as "Ici Le Cairo"). Reception reports 
and suggestions are requested to Egyp- 
tian Broadcasting Service, Cairo, 
Egypt. 

El Salvador -Noted a San Salvador 
outlet testing recently on 11.95A 
around 1836 tune -in; played mostly 
Latin American music; good level but 
some fade and at times had bad 
CWQRM; call letters were given fre- 
quently by male announcer and sound- 
ed like YSAX; new station? (Belling - 
ton, N. Y.) 

Ethiopia -Radio Addis Ababa, ETAA, 
15.047, was heard on a recent Saturday 
until 1300 with a special program in 
native (Amharic). (Bluman, Israel) 
May be used further irregularly; watch 
for it! 

Fiji -ISWC, London, and other over- 
seas sources say a 500 -watt transmitter 
will start operations from Suva some 
time this year. 

Finland -Helsinki still has news 
weekdays 0715 and 2200 on 15.190, 17.- 
800, 9.550. Heard on 6.120 with music 
at 1140 tune -in. (Pearce, England) 

France - Paris, 5.954 (measured) 
noted in Portuguese when tuned 1640; 
announced in Portuguese and French 
1645 and left the air. (Ferguson, N. C.) 
Paris heard on 9.680 with news in 
French 1500. (Rodger, Scotland) Heard 
on 15.24 signing off in French 1630; 
used "La Marseillaise" to close trans- 
mission. (Niblack, Ind.) Heard in Calif. 
on 7.24 at 0300 -0315 in French; 0315- 
0330 in English. (Winch, Rosenauer) 
This outlet noted in Portuguese 1640 
and signing off 1645. (Ferguson, N. C.) 

French Equatorial Africa - Radio 
Brazzaville, 11.970, noted 1745 on a re- 
cent Sunday with a special (English) 
program called "Africa Today" instead 
of the usual English newscast. (Fer- 
guson, N. C.; Rosenauer, Calif.) Noted 
signing off in French daily 1800 on 
11.970, 9.440. (Golden, Mass.) Heard on 
these channels with news 0015. (Hoff- 
man, N. Y.) 

French Morocco -Radio Maroc, 6.006, 
Rabat, is fair from 0200 sign -on but has 
QRM from RIAS, 6.005, Berlin. (Say- 
lor, Va.) Heard on this measured fre- 
quency in England 1800 -1825 with 

NEW KLIPZONS with 
sELF Ho o NG Points 

The miniature 

TEST PROD, 

THAT'S A 

CLIP 

too! 

NOW! The new LONGIE 
ADAPTOR 

converts old style prods to the 
new self -holding type 

TYPE L Price 35c ea. 
The. Longie Adaptor is especially designed 
for test work in miniaturized or deep, close 
packed chassis. The extra long, slender 
points have the unique self- holding jaw and 
a needle -sharp point for piercing insulation. 
The Longie fits over R.T.M.A. standard test 
points directly, and over phonograph needle 
type with special insert supplied. 

tOW tAFACPT - tOVl 1o43 
SHIELDED CONDUCTOR 

ä.f. Pad Tf. Cás6M6 

9tt mJPDtAFN6 ..ti'r.Paz» .e.xxxt,arcrb45 

For A.F. and R. F. TESTING 
TYPE S Price $2.95 
KLIPZON Type S Shielded Leads provide 
a reliable means of piping audio or radio 
frequencies in lab or service work. Total 
capacity only 25 mmf. for 3 ft. length. 
Complete shielding of leads eliminates stray 
pickups, feed -back, etc. 

ON 

lusts TESI PRODS 
.ew 

AG( PIO 1Unsr, 

TYPE H Price $2.50 
KLIPZON Type H Jumbo Heavy Duty Test 
Prods and Leads bring the self -holding fea- 
ture to conductors as large as #4 B & S Ga. 
Points are needle- sharp, and protected with 
insulating sleeves. Provided with 4 ft. strand- 
ed copper poly -ethylene rayon leads, equiva- 
lent to 16 B & S Ga. 

AT YOUR RADIO PARTS DISTRIBUTOR 
Write for FREE FOLDER #18 

UNITED TECHNICAL LABORATORIES 
Engineers MORRISTOWN, N.J. elnn "fecrmers 

PANEL METERS 
LARGE STOCK -WESTON -SIMPSON 

CHECK AMERICAN FIRST 
For Speedy Delivery and Low Prices 

Special Scales, Special Calibration 
Large Stock Meters on Hand ALL Times 

Prompt Replies All Inquiries 
AMERICAN ELECTRONICS 

29 S. Park Av. Rockville Center, N. Y. RO 6 -0207 

ELECTRONICS and RADIO 
Engineering Laboratory and Classroom 
Training. Day and Evening Classes. 
FOR ILLUSTRATED CATALOG 

ELECTRONICS INSTITUTE, Inc. 
21 HENRY, DETROIT I, MICH. 
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 danc music, then short newscast in 
French to 1830 when closed with "La 
Mars illaise." (Catch) 

Fr :nch West Africa -Radio Dakar, 
15.34., noted parallel with 11.896 at 
1530 n French. (Ridgeway, South Af- 
rica) 

Ge? many -RIAS, 6.005, Berlin, has 
nice -ignal to 0300 sign -off. (Saylor, 
Va.) SZF, 9.52, Copenhagen, in recent 
DX s-ssion said RIAS would move to 
anot ér channel soon; no other details. 
(Bell ngton, N. Y.) In verifying, listed 
powe of 20 kw., schedule as 2245 -0245, 
0400 - 005 (Sat. -Sun. 2245 -2045) . (Cu- 
shen, N. Z.) 

A s ation heard on 6.090 at 0145 -0215 
in E ropean language with horn in- 
terva signal is believed to be Radio 
Free urope; fair signal in Calif. (Bal- 
bi) L ipzig, 9.728, noted 0015 with news 
in G man. (Sanderson, Australia) 

Grc ece -Radio Athens noted on 7.300 
(rece tly measured by Oskay, N. J., as 
7.298') with music around 2355 and 
0000 with news. (Bellington, N. Y.) 
Gree Forces Station, 7.050, noted reg- 
ularl afternoons (EST). Athens heard 
on 7. 00 with news in English 1430, fol- 
lowe' 1445 by news in French. (Pearce, 
Engl nd) The North American beam 
2000 -'100 appears to be on 7.300 now; 
news noted in progress 2043. (Belling - 
ton, N. Y.) 

La-issa, 6.745, is good some days 
around 0100 -0200 sign -off with Greek 
program. (Saylor, Va.) Edho Janina, 
6.23, is still heard from after 0000, fair 
signa some days; plays all kinds of 
musi ; should sign on 0000 with Greek 
musi al notes. (Bellington, N. Y.) 

Greenland- Godthaabs Radio, 7.572, 
heard 1700 -1845 closedown. (Nattug- 
glan, Sweden) Noted by Oskay, N. J., 
on m asured 7.5834 opening 1745. 

Sti I heard on 7.09A to 1845 sign -off 
with march followed by Danish An- 
them; has bad CWQRM at times. (Bel - 
lington, N. Y.) 

Guatemala -TGLA, 6.29A, noted in 
Spanish around 1910 announcing as 
"La `Toz de Centro America." (Belling - 
ton, . Y.) 

H iti -4VRW at press time seemed 
to h e settled down around 9.96. (Bel - 
lingt n, N. Y., others) Recently meas- 
ured as 9.953 at 1745 when announced 
as R dio Haiti (in French) ; still good 
level 1934. (Ferguson, N. C.) 

H nduras -HRP1, approximately 
6.345, noted testing evenings to around 
2300 or 2315; announces in both Span- 
ish and English and asks for reports to 
Radip Station HRP1, San Pedro Sula, 
Honduras. (Bellington, N. Y.) This one 
has been noted also by de Leon, Mexico, 
announcing "El Eco de Honduras," and 
aski g for reports on test transmis- 
sion 

H ng Kong -ZBW3, 9.525, heard 
with English from 0230 onwards; Chi- 
nese after 0500 when is weak and often 
with QRM. ( Balbi, Calif.) 

H ngary- English programs for 
Nor h America are now beamed from 
Budapest over 6.247A, 9.833, 7.220 at 
17001730, 1930 -1950, 2330 -0030. (ISWC, 
London) 

Iceland -TFJ was recently measured 

February, 1952 

JUST WHAT TV SCHOOLS AND BUILDERS OF #630 TV KITS WERE WAITING FOR! 
ONE SET OF #630 BUILDER'S INSTRUCTIONS THAT COVER ALL #630's. 
It's the new "Brooks LIFE -SIZE Edition" featuring 4 -GIANT LAYOUT CHARTS showing chassis and corn - 
ponents in actual LIFE size, EASY TO FOLLOW STEP BY STEP INSTRUCTIONS are right alongside diagrams 
INCLUDING A TV FOLDER with schematics, code charts, alignment procedure, etc. 

Brooks LIFE -SIZE Edition 
#630 TV- BUILDER -INSTRUCTIONS 

Instructions by WALTER H. BUCHSBAUM 
Layouts and Artwork by GEORGE MILLER 
Practical Applications by IGNAZIO MERCANTE 
Compiled and Edited by MORRIS BROOKS 

Complete construction details for the original RCA (10 ") 
and the latest SUPER DELUXE operating all 16" to 24" 
CRT's. 

Popular priced at only `r 2 
POSTPAID 1D 

STANDARD TURRET TUNER, corn. w/tubes. $22.49 
VARIABLE CONTROL KIT, 9 controls 5.83 
VIDEO AND I.F. KIT, 19 items 7.84 
ELECTROLYTIC CONDENSER KIT, 6 7.37 
CARBON RESISTOR KIT, 107 resistors 6.98 
BRACKET AND SHIELD KIT, 18 items 8.63 
Universal Mtg. Bracket Set, 12/2" to 20 " 6.97 

POWER TRANSFORMER, 295ma. 20IT6....$9.97 
VERTICAL OUTPUT TRANS. 204T2.... 2.69 
HORIZONTAL OUTPUT TRANS. 211T5 . 3.98 
FOCUS COIL, 470 ohms, 202D2.... 3.42 
DEFLECTION YOKE, 60° 20ID1.... 2.97 
DEFLECTION YOKE, 70° 206D1.... 3.98 
PUNCHED CHASSIS PAN, cadmium plated.. 4.87 

The Manhattan CUSTOM -BUILT CABINET 

For #630 AND A L TV SETS 
From Factory - To You 

The MANHATTAN has everything 

STYLE ... QUALITY ... PRICE 
STYLED -to blend with any furniture setting, 
it's a best seller. 

QUALITY- constructed of genuine mahogany or 
walnut, handrubbed to a fine piano finish. 

LOW PRICE -made possible by our huge com- 
mitments and a special deal to ship directly from 
factory to you. 

THE MANHATTAN -takes any TV set. The knob - 
panel and shelf are either drilled for a #630 
chassis, or left blank for any other TV set. The 
picture tube cutout is any size you order (121/2" 
to 24 ") and the mask and safety glass are in- 
cluded. 

EVERYTHING NECESSARY -for an easy, perfect 
installation is included - assembling instructions, 
picture tube mounting brackets, hardware, back- 
board, and as a finishing touch we even include 
a backcup for recessing the picture tube neck. 

EACH CABINET -is carefully packed in an air 
cushioned carton & shipped F.O.B. factory, N. Y. 
$59.37 cab., size H -41 ", W -25 ", D -24 ", wt. 56 lbs. 

86.22 cab., size H -46 ", W -27 ", D -24 ", wt. 78 lbs.. 

MANHATTAN to fit any size CRT $59.37 
121/2 ", 14 ", 16 ", 17 ", 19" or 20" 

MANHATTAN also available 
for the 24" picture tube $8 6.22 Blonde 10% extra 

FINEST STANDARD GUARANTEED PICTURE TUBES 
Most desirable 3 sizes. Choice of DUMONT 6-mos. guaranty or SHELDON blue label I -yr. guaranty. 

1 ° Rect. 14.63 2011 Rect. $49.74 24 Il Round $79.49 

#630 STANDARD TV KIT 
COMPLETE SET OF PARTS 

for fhe FAMOUS ORIGINAL RCA #630 
29 -TUBE 10" TO 121/2" CHASSIS 

Complete with all tubes, hardware A* 9 
and instructions, (less CRT & wire). X9 9 
First time ever offered at only.... 

#630 EULUXE TV IT 
COMPLETE SET OF PARTS 

for the 31 -TUBE 16" to 24" CHASSIS 
Including AGC and other features 

Complete with all tubes, hardware 
9.44 

and instructions, (less CRT & wire). wv 

First time ever offered for 

#630 DEU UXE TV CHASSIS 
Complete ready to play with all tubes, $167.97 
hardware, knobs, etc. (less CRT) 

BROOKS RADIO & TV CORP., 84 VESEY ST., Dept. B, N.Y. 1, N.Y. 
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SATISFACTION -GUARANTEED EVERYTHING you buy from KEY is fully guaranteed. 
If you are not satisfied you may return your purchase 
for credit or refund as you prefer. NO questions asked. 
All merchandise offered subject to prior sale. Minimum 
order $2.00. All prices are FOB Baltimore, Maryland. 
Shipment will be made by Railway Express Collect 
unless otherwise specified. Include 25% with all COD 
orders. 

AUDIO OUTPUT TRANSFORMERS 
900 V. Insulation 50 -60 ma primaries. Secondaries 
match 3.2 ohms nominal, 
Stock No. Primary Impedance Price Ea. 
987 2,000 ohms ............. ,. .. $0.49 
775 2,400 ohms; with bucking winding .69 
247 2,500 ohms ... .49 
178 2,500 ohms; with bucking winding .69 
656 5,000 ohms ,49 
576 6,000 ohms .49 
808 8,000 ohms .49 
430 1,100 ohms; with bucking winding .69 

HORIZONTAL OUTPUT (FLYBACK) TRANS- 
FORMER. Equivalent to RCA 211T3 2 69 ea. 

OIL -FILLED CAPACITORS 
Capacity Voltage Price ea. 

2 mfd 1,000 V.D.C. $1.49 
3.5 mfd 220 V.A.C. .69 
4 mfd 3,000 V.D.C. 5.95 
6 mfd 1.000 V.D.C. 3.29 
7 mid 220 V.A.C. 1.39 
7 mfd 600 V.D.C. 2.69 
8 mfd 1,000 V.D.C. 3.69 
8 mfd 330 V.A.C. 2.75 

10 mfd 1,000 V.D.C. 3.89 
12 mfd 600 V.D.C. 3.50 
16 mfd 330 V.A.C. 3.98 

PAPER CAPACITORS, TYPE TTR 
.005 mfd, 

![.01r 
mfd, .2 mfd 

100 for 3.85 
1,000 for 29.00 

Price Ea. 
1.0 mfd 400 V.D.C., C-D RM4100 .39 
2.0 mfd 400 V.D.C., C-D RM4200 .49 
4.0 mid 400 V.D.C., C-D RM4400 .89 

BLOWERS, A. G. REDMOND TYPE L 
Approx. 100 cfm $7.50 ea. 

POWER TRANSFORMERS, 117 V., 50/60 C. Primaries 
Stock No. - Description Price 
01159 Sec 21 -650 V.C.T. .150A; Sec 22 -6.3V 

@ 2.1A; Sec 23 -5V @ 3A Jefferson 54.95 
01160 Sec 21 -1450 V.C.T.@ 100A; Sec 22 -6.3V 

@ 1.2A; Sec It3 -5V @3A Jefferson 5.95 
192 Sec 21 700 V.C.T. @ .090A; Sec it 2 -6.3 

V.C.T. @ 4A; Sec 23-5V @ 3A SNC 3.89 
*8398 Sec. 21 -6.3V @ 10.OA; Sec. it2 -6.3V @ 

1.5A; Sec. 23 -5V @ 3A.C.T.; Sec. 24- 860V @ .141 A.C.T. Westinghouse, Tuf - 
fernell Insulated 5.95 

HIGH VOLTAGE TRANSFORMER. 117V 50:60 C Primary 
*1158 Pri -117V, 50 /60C; Sec 4000V @.025A 

Jefferson 8.95 
*1157 Sec 21 9V @ 16.OA; Sec 22.5V @ 1.75A 

Jefferson 5.75 
239 Sec .2 1 5,1 19 3.25A; Sec # 5V @ 3.25A 

can deliver 5V @ 6.5A: 10 V.C.T. @ 3.25A 
SNC 2.50 

FILTER CHOKE 
01161 Dual 30 henry. .020A Jefferson 1.00 
e Current ratings for these items are conservative. 
They are Government equipment and are underrated. 
High -voltage insulation. 
Stock No. Price Ea, 

647 5.6 Henries, -085A., 900V. ins. $0.89 
794 5.0 Henries, .090A., 900V. ins. .95 

*8350 10.0 Henries, .225A.. 500V ins. 
Westinghouse, Tuffernell Insulated 3.98 

TANK CIRCUIT, 150 -200 Mc. Uses 2- 826's. 
In Metal Shield Box, complete w /tubes $7.95 ea. 

CONTROL STRIP, ANTENNA LINE. Uses 2 -9006. 
1 -9002. Has 6VAC DPST relay. Complete 
w /tubes and relay 2.50 ea. 

KNOB ASSORTMENT 20 for $1.00 
SARKES TARZIAN TUNERS. Uses 1 -6C4, 

2.6AG5. Good condition. As is, less tubes 2.98 ea. 
Panel light socket assembly assortment 10 for $0.95 

RECEIVER LOOP ANTENNA ASSORTMENT .10 for $2.39 
AC LINE CORDS, MOULDED RUBBER PLUGS 

ASSORTED 10 for 1.95 

ATTENTION INDUSTRIAL USERS!!!! 
We have large stocks of the following items: Amphenol Connectors 
Allen Bradley Potentiometers 
T & B 'Sta -KOn" Terminals 
Tube Sockets 
High- vacuum and Gas -filled Condensers 
Compression 

Type Trimmer Capacitors 
AMP Terminals 
Burndy Hylugs 
Fiberglass 

Ya 
ass Yarn 

- We invite r inquiries. We will reply the some day your query is received. 
Write, wire, or phone -Phone No. Wilkens 6300. 

Key Electronics Division 
1801 N. LONGWOOD ST, BALTIMORE 16. MARYLAND 

IT'S A SALES NATURAL 

Because It's 

T P -PROOF 

1:19 

Tip -Proof 
Model No. TA 135 

INDOOR TV 
ANTENNA 

Complete with 
twin lead. 

Closes TV set sales 
on-the-spot. One reason 
why over 1,000,000 have 
already been sold! 

See Your Jobber or 
Write for Brochure No. 16 

MANUFACTURING CO., INC. 
6129 16th Ave. Brooklyn 4, New York 

FIRST le Televson Anrennos and Accessories 

TUBE SPECIALS 
(MINIMUM ORDER $1500) GUARANTEED1I 

1115 gt $ .65 6L6G 1.50 
1B22 , 

1624 Syl. 
2.75 

12.50 
6L6 GA 
6L7 

1.35 
106 
106 gt 

.45 
.57 

. 

6L7G 
6R7 gt 

.93 

.85 

.83 
1H5 gt 
1J6G . 

.65 

.75 
65C7 
65F5 

.90 

.65 1LH4... ..... 
1LN5 

.89 

.77 
65137 
65.17 

.75 

.65 
INS gt 
1L4 

.72 

.55 
65L7 gt 
6SN7 9t 

.70 

.7 
1R4 . 

IRS . 

.55 

.72 
6507 
6V6 

.65 
1.65 

1T4 
2AP1 

.77 
7.95 

6V6Y 
6V6 gt 

1.95 
.65 

2C26A 
2E22 

.17 
1.95 

6X5 gt 
6Y6G 

.49 

.65 
2.122 
2J31 

4.50 ... 17.50 
7BP7 
7C5 

6.25 
.75 

2.132 
2K41 

27.50 
67.50 

7C7 
7E6 

.75 

.70 211-VT4C .... 
3AP3 , 

.49 
10.00 

707B 
714A1' 

11.00 
4.50 

3BP1 
3626 2.75 

720BY . 
723A/B 

45.00 
9.50 

3B27 , 

3DP1 
2.75 
2.95 

. 
725A 
801A 

6.50 
.45 

3DP1-S2 
3HP7 . 

3.95 
2.75 

. 

807 
814 

1.35 
3.75 

354 
307A 

.65 
2.95 

83013 
866A 

2.95 
1.35 

310A 
311A 

5.25 
5.95 

923 
931A 

.90 
3.95 

394A 
5BP1 

3.95 
4.95 

, 
954 , 
955 

.19 

.45 
5021 
5FP7 

14.00 
1.65 

10Y 
19 

.35 

.35 
5T4 
5U40 

1.50 
.55 

35/51 
39/44 

.35 

.29 
5Y3G 
5Y3GT 

.49 

.49 
VT-52 
1616 

.45 

.75 
5Z3 
6AC7 

.60 

.75 
1619 
1642 

.29 

.40 
6AG7 
6C5 

1.55 
.60 

REL-21 
125G7 

2.00 
.85 

6C6 
6C8G 

.39 

.59 
125L7 
CK1005 

.65 
6F6 
6H6 

.75 

.59 
CK1006 
HY65 

.55 
2.25 
2.95 

6H6 gt ... 
6J5 

.. .73 
.55 

. VT158 
VR1O5 

135.00 
.90 

615 gt ... .... .55 
.70 

, 
VR150 . 2051 

.85 
.95 

6K8G ... . 

60(8 gt 
. .70 

.75 
, 

8020 
24G 

1.00 
1.45 

HAMS!! NOVICES!! 
Here is a compact 25 to 40 Transmitter -Exciter kit that has commercial appearance and packs a real wallop! Check these eatures: (1) 80 thru 10 meters; 
(2) Crystal or V.F.O. operation; (3) 3 stages, all me- 
tered, 6AG7 tal /E.C.O., 6L6 Buf. & 807 Amp. (4) Front band change (plug -in its); (5) Only 3 controls to adjust; (61) 25 to 40 watts phone or CW.; (() Relay rack mounting; (8) Keying provisions in 

complete manual; (10) Na coils to sword. Sinebi51 
with 
ñ4 19 -40 t deep. Limited quantity: Oct yours w. 

manual, 
transmitter 

set 
kit complete a tubes, meter, 

oil set For one band (please specNL band 
rued), etc. ONLY $31.50 
Material subject to prior sale. 25% dep. with all or- 
ders. Balance C.O.D. Orders received less postage, 
shipped express. 

FOREST SALES CO., INC. 
702 MADISON ST. EU. 6 -1663 OAK PARK, ILL. 

12.175V at 1120 on a Sunday; is sched- 
uled Sundays only 1115 -1145; previous 
measurement was 12.1798. (Oskay, 
N. J.) 

India -AIR noted 0300 with news on 
17.740, 15.190; at 0615 on 15.16 signing 
on in English on 15.16 with program 
for Burma (native) ; heard on 4.940 
with news 1030, in Hindustani 1045, 
closing 1100, then reopening 1130 in 
native and running to 1330 closedown; 
on 3.495 at 1030 native music, at 1100 
talk in English. VUC2, 4.880, Calcutta, 
noted with news 1030, off 1200; VUB2, 
4.840, Bombay, at 1030 in native music; 
VUM2, 4.920, Madras, news 1030. The 
Delhi 4.940 outlet noted closing native 
program 1330; Arabic program near 
7.123 closes 1430. Delhi noted on 5.990 
(with severe QRM from Radio Andor- 
ra), 7.170, 7.190 in broadcast for Eu- 
rope (English) 1400 -1515. (Pearce, 
England) Madras has been heard on 
3.490A around 0900 -0930; Calcutta, 
7.210, noted with news 0730. (Rosenau- 
er, Calif.) 

WRH says AIR is broadcasting Home 
News in English at 1030 -1045 on Delhi 
channels of 3.435, 4.940, 5.970, 6.010, 
9.590, 11.760, and over Bombay, 7.240; 
Calcutta, 4.880; Madras, 4.920, 6.085, 
and Mysore, 6.065. 

Delhi, 11.85, noted 1930 -1945 with 
news; 11.79 heard 2130 -2145 with news. 
(Boggs, Mo.) The 11.85 outlet noted 
signing on 1830. (Russell, Calif.) I note 
India with news 0730 and 0830 on a fre- 
quency of 15.380; at 0730 is parallel on 
17.760, 9.590. 

Indo -China (Vietnam) -"La Voix de 
Vietnam" noted near 7.090 at 1759 
tune -in; Eastern -type music; at 1800 
call was repeated several times in 
French by woman followed by news in 
French. (Pearce, England) This chan- 
nel noted in Calif. around 0400 -0500 
with poor to fair signal. (Winch) Has 
English news 0845 -0905. (Cushen, N. Z.) 

Radio France -Asie, Saigon, noted on 
9.754 around 0800. (Bluman, Israel) 
The 11.83 channel is now heard as early 
as 0400. (Balbi, Calif.) Has news 0500. 
(Sanderson, Australia) 

Radio Dalat has a daily program in 
Vietnamese on 7.265 with 1 kw. at 0515- 
0630 and a program in French is aired 
each Sat. 0630 -0700. Radio Hanoi op- 
erates on 6.165, 1 kw., 1830 -1930, 2300- 
0030, 0500 -0830 in Vietnamese, French, 
English, and Chinese; news in English 
0530 -0545; news in French 1805 -1820. 
2345 -2400, 0730 -0755. (WRH Bulletin) 

Iran -Radio Tabriz noted around 
2315 in Persian or Arabic language on 
6.085A; good signal but bad fade and 
QRM. (Bellington, N. Y.) Nattugglan, 
Sweden, says Radio Tabriz is scheduled 
2130 -2300, 0330 -0600, 1030 -1345; heard 
best in Sweden 1200 -1300. 

OTC, Belgian Congo, says Radio 
Teheran is now using 9.680 instead of 
15.100 for news in Persian 1400; in Ger- 
man 1430; in French 1445; in English 
1500, and in Russian 1515. (Robertson, 
Mass.) 

Iraq -HNG, measured 11.724, Bagh- 
dad, heard 2325 in Arabic. Verification 
listed call of HNG for Marconi Type 
S.W.B. 10 Short -wave transmitter, 16 
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14 DYNAMIC ARTICLES 
IN THE BIG 

MARCH 
ISSUE! 

Including: 

A MIDGET V. F. O. 

AUDIO SIMPLIFIED 

HIGH- QUALITY 50 -WATT AMPLIFIER 

A 150 -WATT UNIVERSAL R. F. AMPLIFIER 

RADIO CONTROL ON THE CITIZENS BAND 

CRYSTAL DIODES IN MODERN ELECTRONICS 

ELECTROSTATIC FOCUS FOR PICTURE TUBES 

THE LOUDNESS CONTROL -AID TO HIGHER FIDELITY 

PLUS 
SIX OTHERS: 

ALL 

REGULAR DEPARTMENTS 

SPECIAL FEATURES 

February, 1952 

SUBSCRIBE TODAY 
(Subscription Rates Save You Money) 

USE HANDY 
ORDER CARD 

FACING 
THIS PAGE 

RADIO& 
TELEVISION 

NEWS 
EVERY ISSUE VITAL TO YOU 

ZIFF -DAVIS PUBLISHING COMPANY 366 Madison Avenue New York 17, N.Y. 
Publishers also of: RADIO -ELECTRONIC ENGINEERING Editon of RADIO & TELEVISION 
NEWS PHOTOGRAPHY PHOTOGRAPHY ANNUAL MODERN BRIDE FLYING 
AMAZING STORIES FANTASTIC ADVENTURES ZIFF -DAVIS COMICS 

131 

www.americanradiohistory.com

www.americanradiohistory.com


The New PRECISE Vacuum Tube Voltmeter with the famous 
PRECISE Reflex Circuit for increased stability and greater 
accuracy. 
By comparison, your best value! 1% Ceramic resistors; 
Etched panel; Amphenol connectors; Separate 5 V., AC scale; 
Tubes : 6AL5, 6X5, 6SN7 ; True zero adjust; 41/2" Meter ; 

Three -color rapid construction book explains each step. 
Complete with btry. & test lead. 
Ranges: -DC: 0- 5- 25- 250 -500 -1000 V. PRECISE 59* -DC: 0 -5-25-250- 500-1000 V. Kit Model AC: 0 -5 -25 -250- 500 -1000 V. 

Ohms: Rx1 0,00, 
000 ohmRx10,000, Factory 

DB: From -20 to 1-55 DB. wired, Model 909. $44.98* 

NO OTHER PROBE OFFERS SO MUCH ... all PRECISE ex- 
clusives ... make it the most practical, foolproof and sturdy 
High Voltage Probe in the industry today. 
Multiple insulation; Mechanically shockproof PRECISE ` 9Q* construction; Interchangeable tips; Swivel Model 999 o VV Lead connection; Interchangeable resistors; (Wired only) Triple flash guards; Sturdy, non -porous shell 
construction. Complete 

PRECISE DeLuxe V.T.V.M. Build it horizontally or 
vertically to fit your own bench requirements. Large 71/2" 
meter for better visibility -greater accuracy. 
All the unusual features and Pit 

3 
/ Q * 

ranges of the PRECISE Model 909 Kit Model T` Vx o 907-K V.T.V. M. in a DeLuxe version. Factory 
with btry. & test lead. 

Factory Wired, 
Model 907 $57.98 

New R.P. PROBE Lowest Price in the field! Leads in Value 1 

Time -tested circuit; Special non -porous case; 
Uses germanium crystal rectifier up thru 250 
niegs. Probe handle terminated in an amph- 
enel connector -other end of shielded cable M o d e ÌS 9 12 
available in either =phenol, phone plug or (Wired only) phone tip type fitting at no added charge. 
All instruments carry the PRECISE Guarantee, components protected by the 
RMA Warranty. Write for FREE Catalog N -5! SEE THE COMPLETE 
PRECISE LINE AT YOUR JOBBER NOW! *Prices slightly higher in the West. 
EXPORT DEPT.: 15 Moore St.. New York. N. Y. Cable "Miethorne." 

PnEcisE PRECISE DEVELOPMENT CORP. 
O c e a n s i d e , ' L .. !I , New York 

FINGER STOCK 

Electrical Weather- Stripping 
by Eimac - 
Now Available! 

Silver -plated, spring alloy, pre- 
formed finger stock especially 
suited for electrical "weather- 
stripping" for TVI - proofing 
cabinet access doors, etc. Also 
ideal for making coaxially con- 
structed tube connections and 
many other uses. Available in 

17/32 ", 31/32", and 178" 
widths. 

Write for new Eimac Catalogue 
Summary showing Eimac tubes 
and other accessories, 

1.00,000....EITEL - McCULLOUGH, INC. 
San Bruno, California 

I32 

SINGLE REFLECTOR 
CONICALS 

1259- Single Bay 
1/2" elements. 3.19 

1256 -Single Bay 
1/2" elements. 3.89 

1254 -Double Bay 
3 /s" elements. 6.68 

1258- Double Bay 
1/2" elements. 7.89 

1257 -Four Bay 
3 /6" elements.14.89 

1253 -Four Bay 
1/2" elements.17.19 

. 

FIVE ELEMENT VAGI BEAMS 
2002 to 2006 -any Io channel 8.69 
2007 to 2013 -any hi channel 3.19 

1236 - Single Bay Twin -V 3.76 
1237 -Double Bay Twin -V 7.49 
1231 -Four Bay Conical 16.99 
1230- Double Bay Conical 7.89 
1243 -Swift Rig Folded Hi Folded Low 3.89 
1240 -Single section conical -lots of 6 1.69 
1244 -Swift Rig Folded Hi Straight Low 3.49 
2113 -Deluxe Indoor Antenna 1.99 
1860- Chimney Mount Dozen Lots 1.19 
1905 -3 /z" Mast Snap -On Standoff Per 100 3.60 
1873 -3 %z" Mast Standoff Insulator Per 100 5.50 
1872 -4" Nail -In Insulator Lots of 50 .02 
1870 -3' /z" Wood Screw -Eye Insulator Lots of 50 .02 
1229 -Single Bay Conical 3.75 
1861 -5 Ft. 1 /a" Diam. Galo. Steel Most .82 

Send for quantity prices and complete list 

TELEVISION SUPPLY CO. 
Box 13 Greenpoint Station Brooklyn, N. Y. 

kw., high -level Class B modulation; 
aerials omni -directional; program times 
2330 -0100 (actually opens normally 
2300), 0430 -0600, and 08304500; Arabic 
and occasional European languages, 
music, and talks; interval signal is bird 
call; time signal is clock striking. (Fer- 
guson, N. C.) 

Ireland -Athlone, 17.84, noted yet 
with daily newscast around 1330- 1345A. 
(Ferguson, N. C.) 

Israel -Kol- Israel on 9.010 and 6.830 
noted with news 1430; on 9.010 with 
"Voice of Zion" (English) program 
starting 1630 and closing down 1716A. 
(Pearce, England) 

Bluman, Israel, says press reports 
say the new 50 kw. transmitter is not 
yet ready to go into operation but that 
the "Voice of Zion" hopes to have a sec- 
ond 7.5 kw. transmitter on the air 
shortly. Sent this winter schedule for 
Kol- Israel : 

On 6.830, 1205 kc., 737 kc., 575 kc., 
1330 -1445 (also on 9.010) ; weekdays 
(Sun. -Thurs.) 2330 -0130, 0300 -0815, 
0900 -1605; Saturday 0030 -0815, 0900- 
1605, and Saturday (Israel's Sunday) 
at 2330 -0130 (Sun.), 0300 -1605; English 
0700, 1430; French 0800. Tel -Aviv II, 
9.010 and 652 kc., scheduled 1130 -1330, 
French at 1130 -1215; "Voice of Zion" 
on 9.010 at 1445 -1715 (English at 1630; 
French 1530). Forces Station (Galei- 
Zahal), 6.725, is scheduled 1130 -1500 
and is parallel on m.w. 1275 kc., 1304 
kc., 1393 kc., and 1336 kc. 

Italy -Rome noted again on 15.405 
in broadcast (English) to Far East 
0315; noted ending English 0615 recent- 
ly on 11.905, followed by French for 
Middle East. Heard signing on 1150 
in Serbo -Croat on 11.905 in parallel 
with 9.57; and signing on in English 
for British Isles 1350 on 6.010 (an- 
nounced 11.81, 9.57 as parallel). Noted 
1440 with anthem and call, followed 
by foreign language broadcast near 
7.105; heard mornings (EST) on this 
channel also; heard in English 1505- 
1530 for South Africa on 9.630, 11.81. 
(Pearce, England) Rome noted on 
9.575 in English news 1900 and 2145; 
transmission runs 1900 -2200. (Robert- 
son, Mass.) Heard opening 0400 on 
11.905 in Italian at dictation speed. 
(Fargo, Ga.) Ridgeway, South Africa, 
reports Rome on 5.26 at 1415 in Span- 
ish to 1445, then interval to 1500 when 
has further session. 

Italian Somaliland -Bluman, Israel, 
says that a station in Italian Somali- 
land has been carrying out tests on 
7.420 daily 1200 -1300; programs consist 
of Italian light music (recordings), 
with news in Italian 1230. 

Jamaica -Radio Jamaica, 4.950, has 
news 0730. (Saylor, Va.) 

Japan- According to press reports 
from Tokyo, the Radio Corporation of 
Japan by this time should have re- 
sumed Overseas Service in various 
languages including English. Latest 
NHK schedules are JKH, 7.2575, 5 kw., 
1530 -0900; JKI, 4.910, 5 kw., 1530 -1725; 
JKI -2, 9.655, 5 kw., 1725 -0245; JKJ, 
7.285, 5 kw., 1530 -0900; JKM, 4.940, 5 
kw., 1530 -1715, 0310 -0900; JKM -2, 9.695, 
5 kw., 1725 -0300; JBD, 9.505, 7.5 kw., 
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1530 -1905, 0255 -1000; JBD -2, 5 kw., 0255 -1000; JBD -3, 
15.225, 7.5 kw., 1915 -0245; JBD -4, 15.235, 5 kw., 2200 -0245; 
JKI -4, 11.800; 5 kw., 1530 -2145. 

AFRS, Tokyo, 11.825, noted with strong signal when 
closing with English announcement 2159. (Winch, Calif.) 
BCOF, 6.105, Kure, noted with news 0400. (Sanderson, 
Australia) 

Kenya Colony- Nairobi, 4.855A, noted 1320 with talk; 
1330 classical records. (Pearce, England) Measured 4.8535 
at 1500 closedown when played "God Save the King." 
Catch, England) 
Lebanon-Beirut, 8.026A, is heard some nights from 

:round 2330 in Arabic. (Bellington, N. Y.) Noted 1000 open - 
ng hour's program in English. (Pearce, England) 

Liberia -ELBC, Monrovia, is still operating on 6.023 
measured) daily to 1845 closedown, but now has bad 
RM. (Oskay, N. J.) 
Mauritius -- Ridgeway, South Africa, finds that V3USE, 

orest Side, has been wandering around the 19 -m. band 
ately; at last report, Ridgeway found it on 15.100 to 1230 
hen closes with "God Save the King." 
Mexico -XEMC -XESC sent letter verification and pic- 

ure postcard views of Mexico, via airmail; listed XEMC, 
590 kc., m.w., 5 kw.; XESC, s.w., 15.205, 5 kw. Gave no 
chedules. (Pearce, England) Verification from XEWW, 

exico City, lists s.w. channels of 15.160 and 9.500 with 10 
1 w. output and XEW, m.w., on 900 kc. with 250 kw.; QRA 
i- Cadena Radiodifusora Mexicana, S.A., Radiodifusora 

EW, La Voz de La America Latina Desde Mexico, Calle 
yuntamiento 54, Apartado Postal 2516, Mexico, D.F. 
Hoffman, N. Y.) 
Monaco -Monte Carlo, 6.035, 9.785, now broadcasts an 
nglish program each Friday 1730 -1800. (Radio Sweden) 
ellington, N. Y., recently heard English religious program 

from Monte Carlo on a Friday evening 1803. 
Noted on 9.785 in Texas to 0900 or later. (Stark) 

(Continued on page 141) 

Aerai tV11ye1 
STILL HARPING ON THE SAME SWEET SONG 

From minor repairs to high -speed production 
soldering, 8 talented muses to remember are 

Ungar's Little Angels. Each versatile, 
job- designed tip fits the trim, slim Ungar 

Pencil to strum a tune in perfect harmony 
with most soldering requirements. Ask your 

supplier for the lyrics to this merry melody. 

No. 540 COMBINATION KNIFE 

Primarily recommended for cutting and 
stripping vinyl plastic insulation from 
specialty wire. Also ideal for cutting 
and marking various plastics and wood, 
cutting and sealing woven plastic mate- 
rials. Consists of Part No. 122 which 
threads onto Heating Unit No. 267. 

Write for Catalog No. 400 

Ungar ELECTRIC TOOLS, INC., Los Angeles 54, Calif. 

BUILD 15 RADIOS 
ABSOLUTELY NO PREVIOUS TRAINING NEEDED 

EXCELLENT BACKGROUND FOR TELEVISION 

10 -DAY MONEY -BACK GUARANTEE 
WHAT THE 1952 PROGRESSIVE RADIO "EDU -KIT" OFFERS YOU: 
This is a practical home radio course. You learn theory, construction, operation, trouble shooting, code. You build RECEIVERS, TRANSMITTERS, AMPLIFIERS, 

CODE OSCILLATOR, SIGNAL TRACER. 
You start with a simple radio circuit, and gradually advance to more complex circuits. No previous background is required. No instructor is needed. All parts and instructions are included and every single step is clearly explained. 
All parts are guaranteed, individually packaged, identified, and explained. There is nothing extra to buy. You receive all parts, tools and instructions at once. You keep everything; there is absolutely nothing you return to us. 
You can easily pay for the kit in a short time by repairing radios. Use the tester and signal tracer for servicing. The signal tracer alone is worth more than the price of the entire kit. 

USED BY RADIO SCHOOLS AND GOVERNMENT AGENCIES! 
Progressive Radio "Edu -Kit" includes tubes, paper condensers, mica condensers, electrolytic condensers, variable condensers, selenium rectifiers. chassis, hardware. 

tie strips, tube sockets, solder, wire, soldering iron, tubing, coils, instruction book, radio trouble- shooting guide, radio tester, television trouble -shooting manual, etc.; 
in brief, everything you need in a practical radio course. 

Order your "Edit-Kit" today. or send for further information. 
Postage prepaid on Cash orders -C.O.D. orders accepted in U.S.A. 

PROGRESS E ELECTRONICS CO. 
497 UNION AVE. DEPT. BROOKLYN!' NEW YORK 

Ftabrunry, 1952 

FREE ORADIO NGTIRON 

GET A WELL -PAYING JOB 

X11 

GO INTO A PROFITABLE BUSINESS 
AND PLAN FOR A FUTURE 

: 

: 

13:1 
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HARVEY 
Features the Finest Brands 
At Most Reasonable Prices! 

WILLIAMSON HR-1 5 AMPLIFIER 
KIT 

The famous Williamson HR-15 amplifier circuit 
. now available with the original Partridge 

transformers built to Williamson's specifications. 
Build this kit in 3 hours or less, and enjoy sound 
of a quality you never heard before. The HR -15 is 
a 2- Chassis power amplifier for use with tuners 
or other front ends having own volume and tone 
controls. All American triodes, 2- 6SN7GT, 2-807 
or 6BG6G in PP output, 5V4G rectifier. Response 
1 .5 db, 10. 100.000 cycles. Output impedances 
1.7 to 109 ohms in 8 steps. Absolute gain 70.8 
db. 20 db. of feedback around 4 stages and the 
output transformers. Kit is Complete with Tubes, 
Punched Chassis, Pre -wired Resistor Board, Sock- 
ets, Genuine Partridge Output Transformer, and 
All Necessary Parts $76.50 

As Above, with CFB Transformer $90.00 
PARTRIDGE Outout Transformers available 

separately WWFB, as used in above kit $26.00 
CFB Transformer, Hermetically sealed $40.00 

HR -15T A Williamson Kit with all TRIAD TRANS- 
FORMERS ...including power transformer, 
chokes and specially designed output trans- 
former which is completely sealed in tar. ± 2 

db. 10- 100.000 cps. Harmonic Distortion less 
than .1% - 10 watts output. Output impedances 
4.8 -16 ohms $69.50 
Both HR -15 and HR -15T Kits available with KT -66 
tubes for $3.00 extra. 

* * * * * * 
IN STOCK... 

THE COMPLETE LINE OF 

TRANSFORMER 
PRODUCTS 1 

(Exclusive with HARVEY, in the N. Y. area) 

Transformers for all applications - Military and 
Civilian - High Fidelity Audio Components, 
"Trijets" - Hermetically Sealed Midgets, Power 
Transformers, Replacements, Filters, Reactors, 
etc.... for the laboratory, industrial, servicing, 
public address and radio amateur fields. Com- 
plete stocks of all components are on hand for 
immediate delivery. 

The TRIAD "HS" series of transformers Incor- 
porates hum -bucking coils and nicket -alloy mul- 
tiple shielding for minimum pickup. They are 
small in size, light in weight, rigidly Supported 
and hermetically sealed. Note actual appearance 

of the "HS" case, on left, 
and the telescopic view 
on the right which illus- 
trates the construction 
of this particular type. 

Write for latest 
catalog. 

NOTE: In view of the rapidly changing market 
conditions, all prices shown are subject to 
change without notice and are net, F.O.B., N.Y.C. 

RADIO COMPANY, INC. 
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maximum rate of change not to exceed 
1/3 cycle per second, and the horizontal 
scanning frequency will be 2/495 times 
the color subcarrier frequency, which 
corresponds to 15,750 cps. The band- 
width assigned to the modulated color 
subcarrier will extend to at least 1 mc. 
at 6 db attenuation below the color 
subcarrier frequency and to at least 
.4 mc. at 6 db above the color subcar- 
rier frequency. Signals outside the as- 
signed channel, it was said, would be 
attenuated at least 60 db below the 
peak visual signal amplitude. 

As in standard telecasting, sound 
will be frequency modulated, with a 
maximum deviation of ±25 kilocycles, 
and with preemphasis in accordance 
with a 75 microsecond time constant. 
In the main, slides are being used dur- 
ing the tests and color pickup will be 
on specially -built receivers located in 
the labs and, in some instances, in the 
homes of the engineers and manage- 
ment headmen involved in the tests. 
Of course, it will be possible to pick up 
the black and white images of these 
colored views on any standard receiv- 
ers, in view of the compatible system 
employed. Everyone is being asked to 
report their findings on this portion of 
the test. Since the telecasts are ex- 
perimental, they are being run during 
the morning or other off- periods when 
commercial broadcasting is not in 
progress. 

CABLES FOR TELEPHONY AND 
TELEGRAPHY, always assumed to 
be a mainstay requirement, now have 
a mighty competitor to contend with: 
the very -high bands of radio. 

In the Hawaiian Islands, the tele- 
phone company has found that sub- 
marine cables are very impractical 
since the heavy surf pounds the lines 
against the coral reefs and causes con- 
stant breaks. Accordingly, it has been 
decided to employ a radio system and 
the frequencies used for TV (Channels 
5 and 6 or 76 to 88 mc.) and FM (chan- 
nels 251 -300 in the 98 to 108 -megacycle 
bands) . 

In tests with the higher frequencies, 
normally used for this type of com- 
munications (3700, 4200, 5925 -6425 and 
10,700- 11.700 megacycles), it was found 
that the long water paths between the 
many islands linked in the communi- 
cations systems, interfered with trans- 
mission. Over water paths of 60 miles 
or more, signals on the higher channels 
were very unreliable, tests revealed. 

Transmitters are expected to be lo- 
cated at sites about 42 to 92 miles 
apart. 

The extensive repairs required for 
another cable system, connecting this 
country and the Far East, and the re- 
liable services afforded by the easily - 
maintained radio systems, has also 
spelled doom for an oldtimer in the 
telegraph world. In this instance, the 
cables were laid in 1902 and 1906 and 

LOW FREQUENCY CRYSTALS 
FT -241A (Brown) Holders. Channel spacing, 
kes. All frequencies n kilocycles 

8;..3g. 

375 402.777 430.555 458.333 486.111 513.888 
376.388 
377.777 

404.166 405.555 431.944 433.333 
459.722 
461.111 

487.500 
488.888 515.277 516.666 

379.166 
380.555 

406.944 
408.333 

434.722 
436.111 

462.490 
463.878 

490.277 
491.666 

518.055 
519.444 

381.944 
383.333 

409.722 411.111 437.5 438.888 465.277 466.666 
493.055 
494.444 520.833 522.222 

384.722 
386.111 

412.5 
413.888 

440.277 
441.666 

468.055 
469.444 

495.833 
497.222 

523.611 
525.00 

387.5 
388.888 

415.277 
416.666 

443.055 
444.444 

470.833 
472.222 

498.611 
500.00 

526.388 
527.777 

390.277 
391.666 

418.055 
419.444 

445.833 
447.222 

473.061 475.00 501.388 
502.777 

529.166 
530.555 

393.055 
394.444 

420.833 422.222 
448.611 
450.00 

476.388 
477.777 

504.166 
505.555 

531.944 
533.333 

395.833 
397.222 

423.611 
425.00 

451.388 
452.777 

479.116 
480.555 

506.944 
508.333 

534.722 
536.111 

398.611 400.00 
426.388 
427.777 

454.166 
455.555 

481.943 
483.333 

509.722 
511.111 

537.5 
538.868 

401.388 429.166 456.944 484.722 512.5 540.277 

Power Supply for Any 274 -N Receiver 
Just plug it into the rear of your 
274 -N RECEIVER . .. any model. 
Complete kit and black metal 
case, with ALL parts and dia- 
grams. Simple and easy to build 
in a jiffy. Delivers 24 volts plus 
B voltage. No wiring changes to 
be made. Designed especially for 
the 274 -N receiver. All necessary 
parts for conversion of rest of 
receiver also included. ONLY 
$8.95. 

CONDENSER TESTER 
One of our best sellers! Useful, 

versatile laboratory item, in kit 
form. Simple. and easy to build in 
less than an hour. Checks con- 
denser leakage and continuity up 
to S mess. Will test any paper, 
electrolytic, mica or oil capacitor 
fróm 50 mm!. to 50 mfd. Self - 
contained power supply and neon bulb indicator 
with socket and bezel. Drilled metal cabinet. Com- 
plete instructions and diagrams included with each 
kit. Only 55.00. 

U -V LIGHT SOURCE 
8 watt ultra -violet light source. In kit form in- 
cluding Sylvania black -light tube, (for U -V light 
in the 3600 Angstrom unit region) ballast, starter, 
mounting panel, reflector, line cord /plug, hard- 
ware, instructions. An invaluable device for 
schools, labs, service shops, home workshop, etc. 
Here is a genuine value. 
Complete kit, (less outer housing) . .. only $4.95 

TU -10B Tuning units. This is the hi -freq. tuning 
unit with the excellent variable condensers as 
well as loads of micas, coils, worm drive, etc. 
Only $1.75 ea. 

1j 

LOOK! NO HANDS! 
This mike leaves both hands 
free for mobile QSO's. Fast- 
ens to operator by simple 
snap strap. Adjustable. 
Double action sw. operates 

\push -to -talk or holds on. 
Only $2.00 ea. POSTPAID 

%in U.S.A. and CANADA. 

NEW PHONE PATCH 
Now redesigned into more compact and convenient 
housing, the # 60008 phone patch retains all of its 
excellent characteristics. Provides you with ex- 
actly what you need to patch your phone into 
transmitter or receiver. Features include hi -im- 
pedance input suitable for xtl mike and both hi 
and low impedance inputs to insure proper match 
to your particular receiver. Unit is complete . . . 

"Sure -fire" ready to go to work for you. 
Only $4.95 ea. 

TRANSFORMERS- CHOKES: 
5V, 25A. Pri. 115V, 60 cy. AC. A real rugged job 
excellent for 304TL- 4 -250A etc. Limited quan- 
tity. Only $4.50 ea. 

10H, 200 ma choke. Hermetically- sealed steel 
case. Also has hum -bucking tap. A beautiful item 
only $1.98. 
Power Transf. 350-0-350 @ 70 ma. 5V @ 
3A. 6.3 @ 3A. Pri. 110V; 60 cy, AC. Up- 
right mtg. $3.25 ea. 

Power transf. Pri. 115V, AC, 60 cy. Sec. 520 -0- 
520 @ 200 ma. $5.25 ea. 

350 -0 -350 @ 300 nia. 6.3 @ 4A. 6.3 @ SA. 
5V @ 3A. Pri. 115V, 60 cy. AC... only $7.95 ea. 

450 -0 -450 @ 200 ma. Pri. 115V, 60 cy. AC. 
5V @ 3A, 6.3 @ 5 amp. In shielded case. 
Only $8.90 ea. 

350 -0 -350 @ 350 ma. 6.3 @ 10A. 5V @ 6A. 
Pri. 115V, 60 cycle. Only $8.95 ea. 

Minimum order $2.00. All items subject to 
prior sale. All prices subject to change with- 
out notice. 20% deposit must accompany all 

orders. balance C.O.D. 

OFFENBACH & 
REIMUS CO. 

1564 MARKET ST. 
SAN FRANCISCO, CALIF. 
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have since broken down innumerable 
times. The damage in one line is so 
bad, company representatives have re- 
ported, that about $500,000 would have 
to be spent for repair. In addition, it 
was said, it would be necessary to pur- 
chase a new cable- repair ship to re- 
place an antiquated vessel recently 
sold, which might cost over 1 million 
dollars. It would be wiser, the cable 
wners told the Commission recently, 
'o discontinue completely the cable 
ervice and transfer operations to ex- 

i ting companies using radiotelephone 
sircuits over the same routes. 

It wasn't too long ago that cablemen 
ad announced that radio circuits 

could never supplement or complement 
wired service. Those views now ap- 

ear to have become items for the 
ages of history, recording the progress 
f electronics. 

N AUSTRALIA, there is in operation 
adio- communications system which 

as been described as one of the most 
nique in the world -á flying- doctor 
ervice relying on a network which 

1 nks this sparsely settled land from 
oast to coast. 
In that country, whose size is about 

the same as ours, there are many hun- 
dreds-of- thousands of square miles 

hich have a population of less than 
t o persons to the square mile. In 
t ese remote areas are sheep and cattle 
r: nches which, in some instances, 
srawl over 1000 square miles of land. 

he need to serve these large areas 
as always important, but impossible 
meet, until radio came along. Today, 

t ere are eight bases at which are lo- 
ci ted transmitters, operators, and suit - 

le aircraft with pilots and doctors. 
here are also outpost stations which 

use smaller transmitters and can con- 
tact the base posts. Through the facil- 
ii ies of this net, it has become possible 
to not only provide medical aid, but air 
ambulance service too, and over 1000 - 
odd mile routes. 

Describing this unusual communica- 
t.ons setup in the Proceedings of the 
Listitution of Radio Engineers, Austra- 
lis, L. N. Schultz noted that the base 
transmitters use powers of from 20 to 
3 0 watts, depending on the area to be 
s rved. In one instance, there are two 
3 0 -watt transmitters, operating on the 
2. 4, or 6- megacycle bands. It is pos- 
sible to adjust these transmitters so 
that they can operate simultaneously 
on a pair of frequencies modulated by 
one operator, or alternatively, the 
transmitters can operate on separate 
f equencies modulated by different ops. 
P dal- driven generator power trans- 
ceivers are used at the outpost sta- 
tions, which have a power of about 3 
watts. Many models use vibrators. 
All have three fixed crystal -controlled 
transmitting and receiving frequencies. 
Also provided is a variable tuning 
r nge to cover high- frequency bands. 
A the station, which uses a trio of fre- 
q encies on high power, horizontal 
d ublets are used in the antenna sys- 
t m, arranged to be a quarter wave - 
1 gth in height above ground. 
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AUTOMATIC SELF -TUNING 

First all- channel, low- noise, 

antenna- mounted, self - 
tuning TV Booster! Mounts 
on antenna mast ahead of 
the lead -in. Automatically 
boosts the signal -not any 
local noise picked up by the 
lead -in. Clearly brings in 

telecasts you could never get 
before. Finest booster for 
tough fringe areas or noisy 
locations in primary areas. 

Model 3010 TENNA -TOP. 

List Price $89.50 

Connect it...and forget it! Anyone... 
even a child...can get his favorite 
programs with a clarity of picture and 
sound like never before...on any channel 
... automatically... without any booster 
tuning! 

Exclusive E -V all- electronic broadband 
circuit gives superb low -noise performance 
...provides higher effective gain on all 
channels...works where others have 
failed, even in tough fringe areas. 
Furthermore, the booster can be easily 
concealed. Installation is quick and simple. 
Plugs into 50 -60 cycle a.c. outlet. 
Thousands of installations have proved 
it completely trouble -free. There's 
nothing like it! 

Model 3000 TUNE -O- MATIC. List... $59.50 

TV BOOSTERS MICROPHONES HI-FI SPEAKERS PHONO-PICKUPS 

Patent Pending 

Electro- Voice, Inc. 
... _ _ _ _ _- 

410 Carroll St., Bu 
Dent. N2.2 

Send free anon, Michigan 
Bulletin No. 163 t Name 

FREE BULLETIN TODAY! 

Address 

City 
Servicema- ZoneStote 

Installer 
Dealer 

TV Fan 

(PLEASE PRINT) Ì / 
/ 
/ 
/ 
I 
I 

I 
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www.americanradiohistory.com

www.americanradiohistory.com


TV full -line` Components For 

Improvement, Replacement, Conversion 

SELL IMPROVED RECEPTION 

MERIT "TV" Kit .1000 for edge to edge 
focus- contains MDF -70 Cosine Yoke, 
HVO -7 Universal Flyback and MWC -1 

Width linearity Control. Keep a Kit handy - you'll get plus business and a reputa- 
tion for "know- how." 

MDF -70 .. . original of the 
"cosine" series -low horn, 
high vert inductance. Used 
by such famous sets as 

Radio Craftsman. Cosine Yokes will im- 
prove 10,000,000 sets now in use! 

MERIT...HQ for TV Service Aids 

MERIT's 1952 Catalog 7;5211 now avail- 
able . . . introducing MERIT IF -RF Coils, 

includes Coil & Transformer data, listings. 
Other MERIT service aids: TV Repl Guide 
X404, Sept. '51 issue- covers 3000 mod- 
els, chassis of 82 mftrs; Cross Ref Data 
on IF -RF Coils, Form #14. Write: Merit 
Coil and Transformer Corporation, 4425 
North Clark Street, Chicago 40. 

These three MERIT extras help you: 

Exclusive: Tape - 
marked with specs 
and hook -up data 

Full technical data packed with 
every item 

Listed in Howard Sams Photo - 
facts 

BURTON 

136 

`Merit is meeting the TV 
improvement, replacement 
and conversion demand 
with a line as complete as 

our advance information 
warrants! 

OWNS ADVERTISING 

According to Schultz, there are 600 
outpost stations which are from 50 to 
600 miles from the base posts. All are 
tied into a net which provides a con- 
tinuing, reliable medical -aid service. 

THE MORAL POWER OF TV which 
has been of deep concern to those in 
Congress, in government bureaus, and 
in industry, too, has rallied many to 
discuss its effect on our present and 
future living patterns. 

During a dinner, tendered to Dr. 
Allen B. Du Mont recently, celebrating 
the pioneer's twentieth year in tele- 
vision, the important subject was 
sharply analyzed. The picture -tube 
specialist declared that TV has already 
affected the political fortunes of many. 
"Already the politicians, high and low 
. . . are wondering what television is 
going to do to them or for them next 
year," he declared. 

Noting that the roving eye of the 
camera could distinguish the dema- 
gogue from the statesman, the eminent 
tube man declared that the politicians 
are planning to avoid or make use of 
this unerring ability. 

Looking into the future, Dr. Du Mont 
said: "I cannot help but wonder what 
is in store for us next year and in suc- 
ceeding years when the honesty of tele- 
vision is put to work in earnest, in the 
cause of good, clean, honest govern- 
ment. . . . It is conceivable . . . that 
in the working of that accomplishment, 
television at its efficient best could fill 
the halls of Congress with statesmen, 
and our state and local offices with 
men whose greatest desire is to serve 
the public interest and welfare by 
means of the application of honesty 
and sincerity. . . . If that dream could 
become a reality, television could move 
forward, unhampered, for fulfillment 
of its destiny in the full and complete 
service of mankind." 

The dynamic code adopted by the 
broadcasters has also provoked dis- 
course on the moral force of television. 
Commenting on the new code, during a 
meeting of the American Television 
Society, James L. Caddigan, director 
of programming and production of the 
Du Mont TV net, said that these stand- 
ards represent .. . "television's dec- 
laration of independence . a dec- 
laration that points up the fact that 
the television industry is completely 
capable of handling its responsibilities 
to the _community, the television audi- 
ence." 

IN '52, the famous Olympic games 
will be held, this time in Helsinki, Fin- 
land. And as in '48, broadcasting will 
play quite a role in covering this inter- 
national event. 

According to present plans, disclosed 
in the EBU bulletin, permanent trunk 
programs will be established between 
Helsinki and other areas in Western 
and Central Europe, and these will be 
extended as required from their distant 
terminals by cable or radiotelephone. 
In the trunk link the following cities 
will be connected : Stockholm, Oslo, 
Copenhagen, Berlin, Frankfurt, Co- 

CARTER DYNAMOTOR 
Stock No. 4037AS 

DC input 6VDC; output 400V @ 
375 mils DC. Perfect for mobile 
communications in car, plane or 
boat. 
BRAND NEW -List ¡26,95 
$71.40. Our Price w 

6 -TUBE AC -DC KIT 550 -1700 KC 
Complete with Rubbed Walnut 
Cabinet and 5" SPEAKERts 
Slug Tuning - Components 
mounted, ready for wiring. Tube 
complement: 
2 -12SK7 1 -15LÁ7 
I -12547 1 -35 L6 
I -35Z5 
81/2" high, 12" wide, 61/2" deep. $7 95 
Less ess ttt es 

GE 1201D 12" SPEAKER 
Alnico V Magnet -14.5 oz. Extended 
Range 50- 15,000 cy. $16.95 
25 watt, 8 ohm V.0 

RCA 12" PM SPEAKER 
Alnico V Magnet 3.2 ohm $3.95 v.c v 

VACUUM TUBE VOLTMETER 
EMC Model 106 

Meter Cannot Burn Out! 
Uses dual triode balanced 
bridge circuit. All ranges 
completely electronic. Zero 
center for FM discriminator 
alignment. 1% precision re- 
sistors throughout. 5 db 
ranges; 5 AC ranges; 5 DC 
ranges. Full scale deflection 
of 1.5v AC -DC. Resistance in 
5 ranges from .2 ohm to 1000 
melts. Housed in compact, 
portable bakelite case; 42" a 

5ç2" % $35.90 2/s" 
Model 106 in kit form 
Model RFP- Hi- frequency probe 

$23.90 
6.95 

Model HVP- 30,000 volt probe 8.75 

Complete EMC Catalog of Test Equipment 
Available Upon Request 

GE OUNCER TRANSFORMERS --e 
Same as UTC,01. Mike, pick -up, or line to 1 

grid. Pri. impedance 50, 200/250, 600. 
Sec. impedance 50,000 ohms. High v$3 995 fidelity 40- 15,000 cycles 

EXTENDED RANGE OUTPUT TRANSFORMER 

till9000 ohms pri. impedance; 8 ohm sec, 

6L6's class AB -1. Certified laboratory 
frequency run with 20 db; feedback 
±.1 db. 20 cy. -15 kc. 41/2" high, 31/2" 
deep. 31/2" wide. Mtg. centers 21/2" 

a 3% ". 
VERY SPECIAL $4.89 

OIL FILLED CONDENSERS 
Made by Sprague and C -D. 10 99e 
mfd, 600 VDC, 220 VAC, ea 

-Write for Quantity Prices - 
Mounting Brackets (shown), ea 15c 

TERMS: 20% cash with order, balance C.O.D. un- 
less rated. Prices F.O.B. our warehouse in N. Y. C. 
Minimum order $3. NOTE: Due to conditions be- 
yond our control, prices are subject to change. 

Phone WOrth 4-3270 

ACORN ELECTRONICS CORP. 
76 Vesey St.. Dept. N -2. New York 7, N. Y. 

WALKIE TALKIES $4.99 
POCKET SIZE 

Complete 
Set of 2 

-ELECTRONIC VOICE POWERED 
No tube¡, batteries, adjustments, 
license or permit needed! 
Guaranteed 

mile with extra wire. 
to 

ra wi . Swell for 
garage to house, etc.! Your own 
private, talk- listen phone. Not war 
surplus. Brand new. Solid Alu- 
minum Case. Two complete nits 

h wire-READY TO USE! SEND 
ONLY $1.00 deposit and pay post- 

man S3.99 C.O.D.' or send $4.99 for 
PP delivery. Limited supply. MIDWAY 
COMPANY, Dept. WRT -2, KEARNEY, 

NEBRASKA. 

=1 
o Dois mane inren-i- LEARN CODE 

No matter how difficult it has been for you to learn 
code before, I guarantee that you will memorize the 
Morse International Code in two hours or return 
method within 5 days and I will refund your money. 
Get in on the fun of 'easy license' civilian radio. Send 
one .dollar for complete method. NOTHING ELSE 
TO BUY! 

OTTO LUTHER, NEW PRESTON, CONN. 
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ogne, Hilversum, Brussels, and Ham- 
burg. 

As in previous years, a broadcast 
Center will be provided to coordinate 
he technical arrangements for all 

broadcasts, particularly those required 
i1 y observers from other lands. This 

enter will be located beneath one of 
he grandstands at the stadium, and 
ill contain the control rooms, record- 

ing booths, studios, switching panels, 
results- announcement units, and main - 
i enance facilities. A magnetic -tape 
recorder will be used exclusively. 

A staff of about 250 is expected to be 
provided, many of which will be as- 
signed to technical matters. A number 
of interpreters will also be on hand. No 
arrangements have as yet been made 
I or television coverage. The possibili- 
1 ies of microwave circuits have been 
discussed and telecasts may be made 
hrough such facilities to receivers in 

Germany, France, and elsewhere. Un- 
doubtedly there will be pools for TV 
ïlm coverage and eventual distribution 
to our TV nets via a transoceanic 
Mane- ferrying service. 

ADIO'S FIVE DECADES of prog- 
ess were celebrated, as '51 came to a 
lose, with scores of unique programs 

.n Washington and New York. In the 
ration's capital, the FCC issued a re- 
iew which noted that the first radio 

signal was flashed across the Atlantic 
n December 12, 1901 by Marconi. To- 
ay, FCC said, there are 700,000 au- 
horizations to individuals to operate 
ransmitting equipment ... quite a 
ecord of progress. 

Commenting on the new era of TV, 
he Commission said that it is looking 
oward ... "resolving the remaining 
roblems which will permit removal 

t f the freeze and blueprint operation cf 
nation -wide TV service for years to 

ome." A bright promise for the years 
o come! L.W. 

POSITIONS OPEN 

,rIIE Signal Corps has announced that 
1 t here is an urgent need for electronic 
t 11 t ipment installer- repairmen for duty 
in the Army Communication Center at 
he Pentagon in Washington, D. C. 

These Civil Service positions, paying 
rom $1.47 to $2.27 an hour, require 
otating shift duty. 

No written test is required. Appli- 
ants are rated on the basis of their 
raining and experience, as described 
n their applications. A certain amount 
f credit is allowed for advanced ama- 
eur radio operation. 
Persons interested in these positions 

f:hould file Application Form 57, Sup- 
] )1 emental Experience Form CSC -206, 
:Ind Card Form 5001 ABC with the 
l Executive Secretary, Board of U. S. 
1 aril Service Examiners, Military Dis- 

riet of Washington, Room 2E -1030, 
1 :uncourse, The Pentagon, Washington 
:l5. D. C. 

Complete information may be ob- 
aitied from the Executive Secretary of 
lie Board of Civil Service Examiners at 
he address given above or from the 

i.. S. Civil Service Commission, Wash- 
ington 25, D. C. 
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BRAND NEW STANDARD BRAND TUBES - 
Individually Boxed and Guaranteed 

6BN6 ... 1.32 717 
6506 ... 1.44 71(7 i.Ì9 
6C4 .76 7L7 .19 
6C5 .79 7N7 ,89 
6C6 .85 707 ... 

.. 1.19 
6CB6 .86 7T7 .. 
6CD6 2.49 7Y4 ... .84 
6D6 1.09 7Z4 ..... 

6 D 8 1.39 12A6 .... 
86 

6F6 .88 12A8 . .86 
6F8 1.49 12A1-5 .65 

76 12ÁT6 
6 56 .59 12AT7 1.09 

9 
616 1.09 12AÚ6 . 

.81 12AÚ7 .79 
6K6 .66 12ÁV6 

I(7 .74 12ÁV7 
615 1.39 12AX7 ,79 
6L6GA 1.69 12BÁ6 
6L7 1.19 12BE6 .89 
6N7 1.19 12116 

607 .88 1215 ;79 
6S4 .76 1217 ... 

6SÁ 7 .76 
11221177 

.. .77 

6SF7 .99 77 
6SG7 .... .99 .. 

6SH 7 .89 12S L7 ... 1.09 

6SJ7 .76 12SN7 1.6089 

6S1(7 . . .79 12507 
1.03 

6SL7 1.19 14A7 . 1.03 

6SR7 .897 6 1488 1.03 

6507 
. . . 

1.19 
11,11177 

4N .. 
1.07 

. 1.02 

1.69 . 1.09 

6V6GT 86 1978 . . 1.34 

.66 25A6 . .. 1.09 

6W6 .89 25606 1 

85 
6X4 .74 25L6 ,88 
6X5 .74 25W4 ,74 
6Y6 .. .96 25Z6 1,49 
7A4 .89 3217 .86 
7A5 ,99 3516 .. 

.58 
7A6 .86 35W4 . .86 
7A7 .86 35Y4 .57 
7AD7 1.92 35Z5 . 1.34 6 
7A F7 . 89 47 
7AD7 1.05 86 
7B5 1,89 

5 

7B6 
788 .79 7C4 
7C5 s9 

99 

7E6 .99 
7E7 
7F7 ;99 7H7 1.21 
7G7 ... 

OZ4 
,89 

ÌA6 
.... 

.89 
1A7 .98 
1B3 1.02 
1B5/25S 

1.89 

ús5 .74 
IL4 .74 
ILA4 1.12 
ILA6 1.12 
ILC5 ' 

11.Ì2 ILC6 
I 12 ILD5 

I LN5 . . .. 1.g 
IN5 

82 IR5 
IS5 

.83 174 

IÚ5 78 
.69 

IIX2A .96 
2A4G 
2A5 
3A4 

.89 
345 1.02 

3ÿq . . . . .99 
5U4 

I.ÌÓ 5V4 .. 
5Y4 " 
5Z3 .. .89 
5Z4 .. 1.12 

6A3 .... 1.59 
6AB7 ... 1.39 
6AC7 ... 1.21 

6AF6 " 1,86 
6AG5 

1.59 6AG7 1.49 6AH6 
1,68 6A1(5 . 

6AL5 .72 6AQ5 

6AS5 99 
6AS7 ... 5.39 
6AT6 .. .68 
6AU5 ... 1.59 

6AU6 :67 6AV6 ... 
6BA6 '.. 1 

86 6BA7 . 

6BC5 ... 
6B E6 . : 

1.76 6B G6 
6B H6 ... 86 

.t 

EXTRA 
.10% D/Vlp 

OR 
MORE 

OFF 
ON 1 

ENDS 

ON 
0 

rUBES ?S TUBES OR 
EXTRA 

REOfF 

5OÁ5 96 

5005 .... .g2 
5016 .. 
50Y6 

66 

70L7 .. .. 1.69 

77 .89 
79 ß07Z3 

1.22 71 
117N7 . 

1.79 

:; ` 
E 

PICTURE 
.,,p 

V glare. SHELGua 

p1l black á other famous 
makes. 

p`11 

ZET1(A. p° P4 ......$2224.105 
anteed. $21.95 iAp4 32.95 

vxm 
65.50 

16KP4 30.95 
95 24Áp4 ' 

16GP4 , 32. 

16LP4 ' 

UW 

630 TV Chassis 

WAN R 
T V RECEIVER 

The New and Improved Super Famous "630" T.V. Chassis, is a 30 tube high quality television receiver (including 3 rectifiers) manufactured under license 
by the Radio Corporation of America. This chassis is the standard by which all other T.V. chassis are measured. Standard R.M.A. Guarantee ! FREE replacement on all defective tubes and parts. 

FEATURES: Full channel coverage. Discriminator -type F21 sound system. Im- proved picture brilliance. AFC horizontal holt Keyed AGC. Stabilized vertical hold. 3 stage sync. separator and clipper. Automatic brightness control. 4 Mc band width. Highest quality parts used, All standard tubes. For all Cathode Ray tube sizes and types. 1t ". 17 ", 19 ", 20 ", 24" Tubes. Perfect for Fringe Area Re- 
ception. -Will work where most sets fail to operate. 

With HiGain standard coil tuner and R.C.A. 
12" Speaker, complete with knobs and hardware. Complete with Fed. Taxes Paid. 

$141.50 Less Cathode Ray Tube 
no DX Chassis -Extra power for fringe areas. Can be operated without booster or complicated antenna. Complete with Fed. 

Taxes Paid. Less Cathode $151 50 Ray Tube 

Chassis Mounting Brackets when 
ordered with chassis $4.95 

WORLD FAMOUS AUTOMATIC 
RECORD 

too 

FREE 
r 

ACCESSORI 

ANIENN 

(ABINESo r 
PARTS, 

ES 

Terms: 20% cash with 
order, balance C.O.D. 
Prices F.O.B. N. Y. 

City Warehouse. 

Min. order $5. (Allow 
for postage). Prices 
in this ad supercede 
all others published. 

CHANGER Series 100 
Plays 12, 10 or 7 inch records at 33%3, 45 or 78 R.P.M. New spindle carefully lowers Un- played record stack. Balanced arm assures and long wear, Needle -ti light needle pressure and 

mlong n -ear. N 
p (included) for stndard without any 

cords. Inside -out records played 
Position after last record has played. 

arm comes te fac- tory packed and sealed record lch ng Complete fac- tory 

LIMITED 
QUANTITIES 
OUR PRICE 

Pr 
Liar 

ice 
$4750 

$2479 

STEVE -EL ELECTRONICS CORP. 
Dept. ® 61 Reade St,, New York 7, N. Y. COrtlandt 7 -0086 

VISIT OUR 
NEW STORE 
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SURP US 
COAXIAL CONNECTORS 
83-1AC 
83-1AP 
83-1F 
83-1H 
83-1J 

FULL 

UHF 
UG-7 
UG-12 
UG-18 
UG-19 
UG-21 
UG-210 
UG-22 
UG-22B 
UG-23 
UG-24 
UG-25 
M-358 
M-359 
M-3S9A 
M-360 
93-C 
93-M 

$ .42 
.30 

1.30 
.10 
.80 

83-1R $ .40 
83-1RTY .65 
83-15P .50 
83-1SPN .60 
83-17 1.30 

83-22AP $1.40 
83-22R .68 
83-225P 1.15 
83-168 .15 
83-185 .15 

LINE OF JAN APPROVED COAXIAL 
CONNECTORS IN STOCK 

N BN BNC 
UG-27 UG-87 UG-166 UG-245 
UG-27A UG-88 UG-167 UG-254 
UG-29 UG-89 UG-171 UG-255 
UG-30 UG-98 UG-175 UG-260 
UG-34 UG-102 UG-176 UG-274 
UG-36 UG-103 UG-185 UG-275 
UG-37 UG-104 MX-195 UG-276 
UG-57 UG-106 UG-197 UG-290 
UG-58 UG-108 UG-201 UG-291 
UG-85 UG-109 UG-206 UG-306 
UG-86 UG-146 UG-236 MX-367 

MC-277 PL-259A PL-325 
MC-320 PL-274 SO-239 
PL-258 PL-284 SO-264 
PL-259 PL-293 TM-201 
49120 D-163950 ES-685696-5 
49121A D-166132 ES-689172-1 

SOUND POWERED TELEPHONES 
U. S. NAVY TYPE M HEAD AND CHEST SETS 

U.S.I. A -260 W.E. D- 173013 
A.E. GL832BAO 

ANY TYPE -$14.88 EACH 
TS -10 Type Handsets $8.92 ea. 
RCA SOUND POWERED UNITS -Use as micro- 

phone or receiver Pair 54.95 

F. W. BRIDGE SELENIUM RECTIFIERS 
AC Volts Input 18 AC Volts Input 40 

D1.3 
Volts 

AmPSOut $ 3 85 
DC 

0.6 Amp 
Out 

$ 4.60 
2.4 Amps 4.95 1.2 5.95 
6.6 Amps 7.75 3.2 8.95 

13.0 12.75 6.0 15.50 
17.5 15.75 9.0 17.50 
26 22.75 12 26.95 
39 35.50 18 32.50 
52 38.50 25 42.50 
70 49.50 36 55.50 

GENERATORS 
Eclipse -Pioneer type 7 6 -3A (Navy Model NEA- 

3A) Output -AC II5V I0.4A 800 to 1400 cy. 10; 
DC 30 Volts 60 Amps. Brand New $38.50 

Eclipse- Pioneer type 1235 -I A. Output -30 Volts 
DC 15 Amps. Brand New -Original Packing $15.50 

CATHODE RAY TUBES 
2AP1 
2AP5 
3AP1 
3AP4 
3BP1 
3CP1 
3DP1 
3DP1A 
3EP1 
3FP7 
30P1 
3HP7 
4AP1O 

$ 9.75 
9.75 

10.25 
10.25 

7.95 
2.25 
4.85 
6.75 
4.95 
2.95 
4.95 
4.91 
4.75 

5AP1 
5AP4 
5BP1 
5BP4 
5CP1 
5CP7 
5FP7 
5HP4 
5JP1 
53P2 
5JP4 
5LP3 
5MP1 

$ 3.75 
4.75 
5.75 
5.75 
4.95 
5.50 
2.85 
5.75 

26.50 
26.50 
26.50 
19.75 
10.65 

78P1 
7BP7 
7BP14 
9GP7 
9LP7 
1OBP4 
10FP4 
12DP7 
12GP7 
12HP7 
902P1 
905 

$ 8.75 
7.95 

14.95 
12.85 
9.95 

18.50 
24.50 
16.50 
16.50 
16.50 
9.95 
4.45 

METERS 
3 MA DC 21/2" R- Simpson black scale $3.35 
500 Microamps, DC -21/a" round- Sun 4.30 
3 ma. DC Fan type -4' scale (rem. from equipe ) 3.95 
500 ma. DC 21/2" R.-General Electric 2.95 
2 amp. RF 21/2" Sq.-Simpson 3.15 
5 amp. AC 41/2" R.-JET....... 4.11 
30 V DC 21/2" R.-General Electric 3.95 
3 amp. RF 31/2" R.-Weston 6.00 

OIL FILLED CONDENSERS 
MFD 

2 
5 -5 

1 
2 
2 
4 
4 
5 
6 
8 

8 -8 
4 -4 -4 
4x3 

1 
2 
2 

3.5 -.5 
4 
6 
8 
1 

1 -1 -1 
.1 
.5 
4 

.1 -.5 

VDC 
400 
400 
600 
600 
600 R'd 
600 
600 R'd 
600 
600 
600 R'd 
600 
600 
600 

1000 
1000 
1000 R'd 
1000 
1000 
1000 
1000 
1200 
1200 
1500 
1500 
1500 
2000 

PRICE 
$0.55 

1.65 
.55 
.69 
.69 

1.65 
1.65 
1.75 
1.85 
1.85 
1.95 
2.50 
2.50 

.65 
.90 
.95 

1.85 
1.95 
2.50 
3.25 

.85 
1.85 

.59 
1.25 
2.95 

.95 

MFD 
.25 
.3 

1 
12 
1 -1 
32 
.5 
03 

3x.2 
.1 
.2 
1 

.01 -.03 
.1 
.1 

.1 
1 

.045 

.05 

.075 

.25 
10 
5 
7 
8 

VDC 
2000 
2000 
2000 
2000 
2500 
2500 
3000 
4000 
4000 
5000 
5000 
5000 
6000 
7000 R'd 
7500 
7500 

00KV 
16KV 
16KV 
16KV 
20KV 

330VAC 
440VAC 
660VAC 
660VAC 

PRICE 
$1.50 

1.30 
1.95 
8.95 
3.85 

15.80 
2.40 
1.25 
2.95 
1.60 
2.50 
4.88 
1.65 
1.79 
2.85 

12.50 
4.70 
4.95 
8.95 

19.95 
3.95 
3.10 
4.25 
4.50 

HIGH VOLTAGE TRANSFORMERS 
G.E. -Pri. I15V 60 cy 

Sec. 6250V 00 MA -12.5 KV Ins $18.50 
G.E. -Pri. II5V 60 cy. Sec. 6250/3850/2600V 56 MA 

12.5 KV Ins $18.50 
Raytheon -Pri. II5V 60 cy. Sec. 8500/$450V CT 43 

Ma Hermetically sealed $22.50 

1N21 
1N21A 
1N21B 
1N22 

CRYSTAL DIODES 
$1.19 1N23 $1.49 1N34 $0.79 

1.69 1N23A 3.25 1N34Á .95 
4.00 1N23B 5.25 1N45 .94 
1.09 1N27 1.79 1N52 1.05 

SYNCHROS 
Size I, 3, 5, 6, 7 and 8 generators, motors. control 
transformers, differential generators, and differential 
motors in stock. 
AY -101D 
AY -120D 

5G 
SN 

N 
X 

C- 69406 -1 
C -77610 

AY -130D 
1F 

6DG 
6G 

2J1F1 
2J1G1 

C -78248 
C- 78249. 

5B 
SCT 

713G 
7G 

2J1H1 
C- 44968 -6 

C -78411 
C -79331 

5D 
SDG 

A 
B 

C -56701 
C- 56776 -1 

C -78254 
C -78670 

5F M 
SEND FOR COMPLETE 

C- 69405 -2 C -78863 
LISTING 

SYNCHRO CAPACITORS IN STOCK 

LECTRONIC RESEARCH LABS. 
7I5 -R Arch St., Philadelphia 6, Pa. 

Phones -Market 7- 6771 -2 -3 
All prices F.O.B. Phila. 

Terms -Net 10 Days to well rated accounts or cash 
with order. Minimum order -$3.00. 

A TAPE RECORDER TAKEUP CLUTCH ASSEMBLY 
By LLOYD B. RUST 

® NE of the problems encountered in 
designing a tape recorder is that 

of obtaining a smooth variable speed 
for the takeup reel. This reel turns rap- 
idly at first, but must turn progressive- 
ly slower as the diameter of the roll of 
tape builds up. This problem is solved 
in many tape recorders by the use of a 
spring belt, similar to those used in 16 
mm moving picture projectors. 

This solution is satisfactory in many 
instances, but unless the pulleys are 
machined very smoothly, and unless 
the belt has exactly the right tension, 
the takeup reel may move in a series of 
small jerks. This is of little moment 
in the case of a movie projector, but in 
the case of a tape recorder, these small 
jerks are transmitted to the tape with 
a resulting annoying "flutter." Even 
with a spring belt which is perfectly 
adjusted, t me will cause a misadjust- 
ment which will cause noisy operation 
of the machine as well as the flutter. 

The clutch diagrammed below solves 
the problem of variable takeup speed 
without these annoying complications. 
Furthermore, it is simple enough for 
the experimenter to build without trou- 
ble and with the tools ordinarily found 
in the home workshop. Although the 
sketch shows the complete spindle - 
clutch arrangement, existing spindle 
shafts can have the clutch added to 
them if they are of sufficient length. 

The clutch consists, primarily, of a 
free running pulley which is attached 
to a sheet metal disc 1h" in diameter; 
a second similar disc is attached to a 
collar which is locked to the main shaft 
by means of a set -screw; a disc of IA 
inch cork -available as gasket material 
from any auto supply store -and a 
compression type spring about 1 inch 
long and large enough in diameter to 
slip easily over the shaft. The spindle 
itself is made up of two pieces of shaft - 
ing-a 5/16" piece, 1 inch long, and a %" 
piece about 4W long. The 5/16" piece 
is drilled for most of its length to take 
the % shaft. A small hole is drilled in 
the other end to pass a 6 -32 screw, and 
the end of the %" piece is drilled and 
tapped to take a 6 -32 screw. These two 
pieces are assembled as shown in the 

drawing, and are held together by the 
6 -32 screw. A heavy sheet metal disc 
about 1k" in diameter and having a 
%" center hole is slipped over the %" 
shaft and fit up snug to the 5/16" piece 
and soldered in place. A small hole is 
drilled in this piece and a pin made 
from a small brad is soldered in place. 
This much of the assembly provides a 
riding surface and drive pin for the roll 
of tape. The clutch itself is then as- 
sembled. One of the 1%" discs is cen- 
tered with and soldered to the pulley. 
The other disc is soldered to one of the 
collars. The spindle is placed through 
the panel bearing, then the collar with 
the disc is fastened in place underneath 
the panel. The cork disc is coated on 
both sides with graphite (rubbing with 
a soft lead pencil will do the trick) and 
slipped over the shaft next to the disc 
which is in place. A drop of oil is placed 
inside the pulley and it is pushed up 
against the cork disc. The spring is then 
slipped on and the retaining collar 
fastened in place. 

Adjustment of the unit is extremely 
simple. A takeup pull, exerted on the 
tape after it has left the capstan, should 
be between 3 and 9 ounces. However, 
this pull will vary as the build -up of 
the reel varies. Usually, correct tension 
on the tape is that which assures pos- 
itive pull on the tape when the takeup 
reel is full. Any greater tension may 
have a tendency to stretch the tape. 
The tension is adjusted by adjusting 
the lower collar on the shaft. Pushing it 
up tightens tension on the spring and, 
hence, gives more pull to the spindle. 
Lowering the collar loosens the tension. 

The pulley used may take a round or 
flat belt -even a spring belt will do as 
the belt is not required to slip. Belt 
tension should be sufficient to assure 
positive pull of the pulley at al times. 
The pulley should be lubricated lightly 
through the oil hole provided, but the 
hole should then be packed with felt 
so that oil will not run onto the surfaces 
of the clutch. A little care taken in the 
construction of this clutch will assure 
smoother operation of many types of 
tape recorders. 

30r- 

Mechanical details for constructing the 
tape recorder takeup clutch assembly. 

PIN 

5 /ISO SPINDLE 

SHEET METAL DISC 
SOLDERED TO SPINDLE 

PANEL BEARING 

COLLAR WITH SET SCREW 
SHEETMETAL.DISC SOLDERED TO COLLAR 
CORK DISC 
SHEET METAL DISC SOLDERED 

METAL DISC -. 
TO PULLEY 

FREERUNNING PULLEY CORK DISC I 

METAL DISC 

6 -32 SCREW 
3/8" LONG 

5/16. ROD 

TAP FOR 6 -32 
THREAD 

METAL 
p-PIN 

DISC l° II /4 --H 

:1 BEARING 

=i 1 

COMPRESSION TYPE SPRING 

ASSEMBLED VIEW 

COLLAR WITH 
SET SCREW 

/4 
SHAFT 

EXPLODED VIEW 

1.-COLLAR 

41/2" 

COL LAR+f;1"7i,1:771 
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Mac's Service Shop 
(Continued from page 68) 

' Drag me outside into the fresh air. 
If quit breathing, administer artificial 
res o iration at once and keep at it until 
I tart to breathe naturally again. 
Keep me lying down and warm. After 
I regain consciousness, you can give me 
so e hot tea or coffee to drink. Of 
co rse, a doctor should be summoned 
at he first opportunity and the treat - 
me t turned over to him." 

"I s there anything I should be care- 
ful not to do ?" 

' Yes; never give alcohol, fats, oils, or 
epi ephrine to a person who has been 
exiosed to carbon tetrachloride." 

'What's the best thing to do if you 
accidentally get some of it in your 
ey :s ?" 

' Wash them at once with large 
qu ntities of water for a period of at 
lea -t fifteen minutes." 

'What would you do for a person 
wh. accidentally drank some of the 
liq l id ?" 

' hat would be particularly danger - 
ou-, for drinking only 3 or 4 cc of car - 
bo -tetrachloride may cause death. 
Th . first thing to do is to cause vomit - 
in by making the victim drink a glass 
of ukewarm salty or soapy water. This 
un leasant but necessary procedure 
should be repeated at least three times 
to nsure that all poison possible is re- 
mo ed from the stomach. Then a tea- 
spoon of Epsom salts in water can be 
giv n. That is about all the layman 
ca do outside of seeing to it that the 
vic im is placed in the hands of a com- 
pe -nt doctor as quickly as possible." 

"What does it hurt to get carbon -tet 
on the skin ?" 

For one thing it washes away the 
natural oil of the skin and results in 
redness, roughness, and chapping. This, 
in turn, impairs the skin's ability to 
keep out germs and microbes, and in- 
fec ion is likely to develop. It is espe- 
cia ly important to keep the chemical 
awry from cuts and burned areas on 
the skin, for, while it has not been 
de nitely established, there is some 
evidence that the poison may be ab- 
sor.ed into the system through such 
pla es. Finally, some individuals dis- 
pla an allergy to the cleaning agent. 

f you do get some of it on the skin," 
Ma continued, "you should immediate- 
ly ash with a mild soap and warm 
wa er. Then an ointment containing 
pet olatum or lanolin should be ap- 
pli d. 

ou know, you're beginning to scare 
me " Barney admitted. 

' You should be scared," Mac said 
em shatically. "Carbon -tet fumes are 
sat to be more poisonous than chloro- 
for . If the poisoning does not cause 
im I ediate death, it may result in per - 
ma ent damage to the liver, kidneys, 
heart, adrenal glands, lungs, or digestive 
and nervous systems. There is an added 
dai ger when carbon tetrachloride is 
ex i osed to an open flame or intense 
he t, for then it decomposes and forms 

February, 1952 

MORE TV" 
OUTLETS 

C 
C 

AM LIMO 

PER fl A wt1E1. 

ASTER 

DOLLAR 

TEN Ìv SEIS 

FOR 2 ZO 
2000 

BLONDER -TONGUE systems are based on the 
use of "no loss" Distribution Amplifiers which 
split the signal from the antenna into the desired 
number of outlets ... all having the same signal 
level and picture quality as through each TV set 
used the antenna alone. 

The B -T Automatic, All- Channel systems, using 
three basic units in any desirec number and 
combination, con be easily installed by any TV 
service man. 

INSTALLED WITH THE 
TURN OF 
A SCREW 

DISTRIBUTION AMPLIFIER, MODEL DA8 -1 -M 
8 TV Outlets 

Amplified and Isolated 
List Price $87.50 

Combine these B -T units to serve 
up to 2,000 sets from 1 antenna. B -T HOME ANTEtSIFIER MODEL HA -2.M 

Model *CA-1 -M 
Commercial Antensiler 
(30 Times Gain) MODEL nDA2.1 -M 
Use As Pre -Amplifier, Line Distribution Amplifier 
Amplifier or de -luxe Booster 2 Tv Set Outlets 

List Price $77.50 List Price $39.50 

Finest All- Channel 
TV Booster. Fully 
Automatic, 16 Times 
Gain. In Metal Cabinet 
List Price $57.50 

FREE INSTRUCTION BROCHURE ON MASTER ANTENNA SYSTEMS..WriteToday. Dept. E -2^ 

Blonder- Tongue Labs, Inc. Mt. Vernon, N. Y. 

WHAT DO YOU NEED? 

RADCOM deals in radar, 

sonar, high and low power 

transmitters; navigational 

aids; all types of marine 

and airborne equipment. 

Inquiries Invited! 

Complete Export Facilities! 

WANTED 
RADCOM pays highest 
prices for surplus equipment, 
parts and tubes. We need 
TCS -7 and up; SCR 274 -N; 
SCR 399 equipment; BC 312, 

342 and 348 Receivers; SCR 
522 equipment; SCR 211 fre- 
quency meters, RA -34 recti- 
fiers, hand gen. GN -45. 

RADCOM ENGINEERING CO. FIN 

ewark3 
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WE CHALLENGE 

COMPARISON! 

HAS NO EQUAL 
The only Rhombic Type antenna actually 
field tested and proven in extreme fringe 
areas to have higher gain than any other 
type of television antenna on the market 
today. 

NON -RESONANT... T4 DB GAIN 
SEE AND HEAR THE DIFFERENCE 

FOR HIGH AND LOW BANDS (2 -13) 

HIGH GAIN DIRECTIONAL 

COMPLETE COVERAGE 2 -13 
PRE -ASSEMBLED WIND RESISTANT 

LIGHTWEIGHT QUICK ASSEMBLY 

HIGH BAND ONLY (7 -13) 

WRITE DIRECT OR CONTACT YOUR JOBBER 
TODAY FOR LITERATURE AND INFORMATION 
ON THE PHILLIPS DX-er RHOMBIC ANTENNA. 

Roger - Phillips 
RESEARCH LABORATORIES 

717 -RD North Lake Avenue, Pasadena 6, Calif. 
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the deadly phosgene gas of warfare." 
"What kind of safety rules would you 

recommend ?" 
"Always keep carbon tetrachloride 

in tightly- stoppered bottles and keep 
the stoppers in those bottles except 
when you are actually extracting some 
of the liquid. Never use the chemical 
except out of doors or in a well- venti- 
lated place, preferably one with down - 
draft ventilation. Never allow pads or 
cloths soaked with the liquid to lie 
around, but place them outside as soon 
as you are through with them. Take 
precautions to prevent getting the 
cleaner in your eyes. Avoid having the 
skin in contact with it for a prolonged 
length of time, such as would occur 
when carbon tetrachloride- soaked 
gloves are worn. Never place carbon - 
tet on an open flame or a hot surface. 
And, of course, never keep it in a medi- 
cine cabinet or with any other bottles 
whose contents are taken internally." 

"Whew!" Barney gasped. "In view 
of all that, maybe it would be better 
just to quit using it altogether." 

"Not at all," Mac denied. "Gasoline 
is dangerous, too, but that does not 
cause us to give up our automobiles 
and go back to the horse and buggy. 
Carbon -tet does a lot of jobs around a 
radio shop better than any other chem- 
ical agent. It is an excellent dry - 
cleaning fluid, metal degreaser, and 
rubber solvent. You can't beat it for 
cleaning turntable rims, wire and tape 
recorder heads, tuning condenser wip- 
ing contacts, or volume controls. It 
evaporates quickly and leaves prac- 
tically no residue. Many manufactur- 
ers of turntables, recorders, TV tuners, 
etc., recommend its use; and there is no 
reason why their recommendations 
should not be followed; but just re- 
member to observe common sense pre- 
cautions when you are using it." 

"I'll remember, Boss," Barney prom- 
ised. "From now on, while I've got the 
cork out of that carbon -tet bottle, I'm 
only going to breathe out!" 30 

TV SERVICE TIP 
ENGINEERS at Hytron Radio and 

Electronics Corporation have come 
up with a worthwhile tip for techni- 
cians which may help to solve a bother- 
some TV service problem. 

The use of low -grade rubber anode 
caps on picture tubes. which gradually 
become conductive due to chemical 
decomposition of the rubber, are caus- 
ing technicians to believe that the pic- 
ture tube itself is defective. 

The suggested cure is to remove the 
rubber cap and replace it with a new 
one of plastic or synthetic rubber which 
does not contain lamp black as a vul- 
canizing agent. If such a cap is not 
available, the elimination of the cap 
will not harm the set or the picture 
tube. 

Cleaning the tube can be accom- 
plished if ordinary water and a scouring 
compound are used along with a little 
"elbow grease." The area around the 
anode button should be so cleaned and 
then thoroughly dried and polished 
with a clean, dry cloth so that no resi- 
due remains. 

9í44 WAreemt (¿a?tarlc' 

RADIO 
HANDBOOK 
THE NEW, GREAT 

ONE -VOLUME 
LIBRARY OF RADIO 

INFORMATION 

734 PAGES! 
Hr. to design, construct and operate standard types of radio trans - 

miff 
ng 

tan vrece rang eQ ipm,ne .. 
both at standard frequent c. 

range.. you must have where you can 
e vd it quickly ... now in a complete one -volume library, the RADO 

'..`?... HANDBOOK! 

Ref rente data galore, the latest in theory and practice, and a wealth 
of information on the operation of vacuum tubes as amplifiers xn at 
hequeney ranges. Profusely indexed for easy finding, clearly thus 
traied and described for easy reading, all within easy reach te- 

s of this one volume RADIO HANDBOOK! 

$6.00 AND WORTH IT! 
BY':AAAIL, $6.25; FOREIGN, $6.50 
AT YOUR FAVORITE DEALER 

OR DIRECT BY MAIL FROM 

Cc , 
ß:f7 IC ENWOOD ROAD, SANTA BARBARA. CALIFORNIA 

LOW FACTORY PRICES 

Sensationally New for 1952! 

MIDWEST 
TELEVISION 

and 5 Wave Band RADIOS 
a mmoth 

20-inch C-vC Rectangular , PICTURE TURE C 
= 11`I . I 

III 

A sensational new 1952 line of beautiful consoles 
and complete chassis. Mammoth 20 -inch Television 
and powerful 5 Wave Band Radios -at Low Fact 
tory Prices. 

30 
DAYS 

TRIAL 

MIDWEST 

RADIOS 
AM -FM 

WE PAY TRANSPORTATION CHARGES. 

Speci7 /11oaas 641°./ 
Illuminated 

TELEVISION CLOCK 
Given With Every 

Purchase of a MIDWEST 
RADIO or TELEVISION 

LIMITED TIME ONLY! 

Phone For FREE 1952 MIDWEST CATALOG 
IN NEW YORK MUrray Hill 2-6810 IN CHICAGO STate 2.5600 
IN CLEVELAND PRospect 1 -7450 IN PITTSBURGH GRant 1.0609 
IN DETROIT Woodward 3.1233 IN ST. LOUIS GRand 1161 
IN PHILADELPHIA LOcust4.1035 ... or send coupon below 
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I ternational Short -Wave 
(Continued from page 133) 

ozambique- Lourenco Marques 
no ed on approximately 15.27 signing 
on in Portuguese 1100; swamped 1115 
by VOA Relay Base at Tangiers which 
sig s on then. (Pearce, England) Blu- 
m -n, Israel, lists this as CR7BG on 
15.73, good from 1100 onwards. Ridge - 
w. y, South Africa, says is parallel 
wi h 4.82 with all- Portuguese program. 
Noted in Calif. by Balbi signing off 
1510. 

ew Zealand - Wellington noted with 
good signal in parallel around 0000 -0030 
on 15.280, 11.780. (Foerster, Ill.) Heard 
on 11.78 and 9.54 (weaker) around 
0500 -0545 sign -off. (Boggs, Mo.) 

icaragua -YNVP, 6.76, noted with 
S anish announcement 2030, giving 
slogan "La Voz de Nicaragua." Had, 
po ¡oular Latin American tunes around 
20'0. (Bellington, N. Y.) 

igeria -At the time this was corn - 
pi ed, Bellington, N. Y., received a let - 
te from Radio Nigeria, Lagos, 7.255, 
the t would shortly use a new wave - 
le gth; did not state what channel 
w uld be put into use, however. Bel- 
li gton says the 7.255 outlet has read - 
a ile signal some days around 1630 but 
w'th bad slop -over from Munich, 7.250; 
al.o is heard some days from 2330 
si.;n -on, parallel with London, 6.110. 
V "rifled for Bellington and for Oskay, 
N J. 

orthern Rhodesia -The Northern 
Rl odesia Broadcasting System, Lusa- 
k., heard on 7.220A at 1040 -1130 fade - 
o t recently; musical program includ- 
in_ some Américan popular selections; 
a nouncements were in an African dia- 
le t; weak signal in Calif. (Rosenauer) 

Norway -Radio Norway, LLG, 9.610, 
n ted signing on 0600 for New Zealand - 
A stralia -Far East; announced as op- 
e ating in the 13 -, 19 -, 25 -, and 31 -m. 
b nds; very weak in parallel on 15.17. 
O Sundays has "Norway This Week" 
( nglish) 0700 -0715; other days closes 
0 00. (Pearce, England) Oslo noted 
o ening 0800 on 15.170 with good level 
i Georgia. (Fargo) LLH, 9.645, noted 
i English at 1500. (Ridgeway, South 
A rica) The 11.735 channel is fine 
s rength opening 2000 to North Ameri- 
c,:, (Niblack, Ind.) 

Pakistan -Radio Pakistan, 11.675, 
noted yet opening with good level 0830 

ith Burmese program for Burma. 
( ellington, N. Y.) General Overseas 
S rvice noted lately near 9.480 signing 
o 1210 with news at dictation speed 
to 1230; news still heard 1015 -1030 on 
1i .675; at 0200 -0210 on 15.620 (for Ben - 
g.l). Noted on 4.805 (Lahore ?) at 
1115 -1030 in parallel with 11.675; news 
1115; confirmed this channel as Ka- 
r: chi but may be Lahore. (Pearce, 
Ungland) Rosenauer, Calif., others, 
have recently heard the 4.805A Chan- 

el around 0900 onwards; had news 
0 30 -0945; no location was given; sig- 

al fair. 
Panama -HOLA, 9.504, Colon, signs 

ff weekdays 2300 but on Saturdays 

Eebruary, 1952 

ANTENNA EQUIPMENT 
MAST BASE- INSULATED 

MP -132 BASE -as illustrated at left. 
1" heavy coil spring. 2" insulator. Over- 
all length: 111/2". Weight: 21/2 lbs. 
Price S3.95 

MAST SECTIONS FOR ABOVE 
BASE -Tubular steel, copper coated, 
painted, in 3 foot sections, screw -in type. 
MS -53 can be used to make any length. 
with MS- 52- 51 -50 -49 for taper. 
Price for any section 50C Ea. 

AN -104A Antenna -100 -156 MC. $2.00 
AN -117 Whip Steel -6 Ft. length 1.50 
AN -100A Whip Steel, 5 Ft. w /Base 1.50 
AS -27 /ARN -5 Rants Horn, 110 MC.- USED 5.95 
LP -21 -A Loop for ADF equip. -Used, tested 9.95 
AT -37 /APT Stub -113 -150 MC 6.95 
AT -42 /APT -3 or APT -1 Stub -113 -150 MC. 6.95 
AS- 97 /ARQ -8 Spike with coaxial load in base 4.95 
AS -61 /ARN -5- Half -Wave Dipole -335 MC 3.95 

DYNAMOTORS: 
DYNAMOTOR 
And BLOWER 
9 Volts DC input, 
output 450 Volts 60 
MA., 4500 RPM. At 
6 Volts DC input, 
output 260 Volts 65 
DIA., 3000 RPM. 
Price S4.95 

OUTPUT: STOCK No.: PRICE: 
220 V. 70 MA. DM -24 $6.95 
220 V. 100 MA. DM -18 4.95 
440 V. 200 MA. & 
220 V. 100 MA. D -104 9.95 
375 V. 150 MA. DM -375 8.95 
330 V. 135 MA. DM -330 7.95 
500 V. 500 MA. PE -59 14.95 
275 V. 110 MA. USA /0516 3.95 

INPUT: 
12 V. DC 
12 V. DC 
12 or 24 V. DC 

14 V. DC 
14 V. DC 
14 V. DC 
12 or 24 V. DC 

Tell Us Your Dynamotor, Inverter, & Motor Needs! 

TRANSFORMERS AND CHOKES: 
TRANSFORMERS 

110 VOLT Sec. 6.3 V. 1 Amp. $I .25 
60 CYCLE Sec. 24 V. 1/2 Amp. I .50 
PRIMARIES Sec. 24 V. 1 Amp. 1.95 

CHOKES 
H -115 8 Henries 500 MA Filter, 5000 V.Ins..S 1 0.95 
H -121 13 FIy. 250 MA Filter, 1500 V. Ins... 4.95 
Ii -412 4 -12 Hy. Swinging, 300MA, 2500V.Ins. 4.95 

What'll You Have? 
BC -230 Transmitter, with Tubes S 4.95 
a- 1 /ARR -1 Receiver f /conversion to 220 MC 4.95 
FL -8 Filter, 1020 cycle Audio Filter..USED: I .50 
Leg & Seat Assembly for Hand Generators 3.50 
CD -501 Cord for GN -45 Generator 2.00 
C -87 /ART -13 Control Box f /ART -13 Trans : 

NEW: $6.95 USED: 4.95 
CD -318 Cord f /Throat or Lip Mikes .59 
CD -307 Cords 65" w /PL -55 & 2K -26 .99 
CD-604 Cord w/C -410 Trans. & PL -54 Plug .89 
Head & Chest Set w /Plug for EE -S... USED: 2.95 
Microphone & Headset, Dynamic type f /MARK 

II: NEW: $2.95 USED: 1.95 
TUNING UNITS for BC- 375 -191: TU-5, 7, 

8, 9, 10, or 26 Each: 3.95 
TA -12B Transmitter w /Tubes USED: 29.50 
RA -10 CA or DA Receiver w /Tubes USED: 1 7.95 
MR9 -C Control Box f /RA -10 Rec.-with Mtg. 1 2.95 
BC -605 Amplifier.. NEW: $ 5.95 USED: 3.95 
BC -347 Amplifier w /Tube. 

NEW: 2.95 USED: 1.95 
BC -709 Amplifier..NEW: 4.95 USED: 3.95 
BC -434 Control Box. 

NEW: 8.95 USED: 5.95 
BC -732 Localizer Control Box. 

NEW: $2.95 USED: 1.95 
MC -211 Right Angle Adapter f /MC -215 .50 
MC -215 Tuning Shaft for 274 N -96" 2.00 
MC -124 Tuning Shaft f /Radio Compass - 

12 ft. 
PL -112 Plug for LP -21 Loop 
CD -365 Cord -for LP -21 Loop 
PL -P -103 Plug for BC -348 Receiver 
FT -154 Mounting -for BC -348 Receiver 
FA -10 Fairlead 
BC -455 Comm. Receiver, 6 -9.1 MC...USED: 
BC -457 Comm. Transmitter, 4 -5.3 MC.USED: 
BC -458 Comm. Transmitter, 5.3 -7 MC.USED: 

3.95 
1.25 
I .75 
1.50 
2.50 

I .00 
7.95 
5.95 
5.95 

BC -223 TRANSMITTER 
30 W a t t transmitter 
with Crystal or MO 
control on four pre-se- 
lected channels. CW. 
MCW cover frequency 
range 2000 -5200 KC. 
by use of plug -in coils. 
Complete with tubes 
and choice of one Tun- 
ing Unit (listed below), 
Less Mtg.- Prices: 

NEW: $32.50 

SED 
(Gov't. ReconditioUned) 

$26.50 

CABLE -Trans. to Power Supply $2.00 
TUNING UNITS: TU -17 -2000 -3000 ISC.; TU -18- 
3000- 4500 KC.; TU -25- 3500 -5250 KC.. $3.50 EACH 
Spare VIBRATOR & TUBE KIT f/PE- 

125BX $ 5.95 
PE -125BX POWER SUPPLY f /BC -223- 

12/24 Volt input; output 475 Volts 150 MA. 
NEW: 14.95 

SPARE TUBE hIT in metal box, f /BC -223 5.95 
OPERATING MANUAL for BC -223AX 2.50 
SHOCK MOUNTING for PE -125 1.50 
FT -173 MOUNTING for BC -223 2.50 
BC -223 TRANSMITTER -Incomplete, for parts. No 

front panel or meters. Peke -As is. $4.95 

GUY CABLE 
Regular Aircraft Control C a b 1 e, sa0" -7x7 -49 
Strands galvanized weatherproof. 920 lb. Test. Ideal 
for television or radio most guying. Non preformed. 
Prices: 

2Áe per Ft. -1000 R. or more: 21 /20perFf. 

BLOWERS: 
115 Volt 60 cycle BLOWER 
(pictured), approx. 100 CFM 
Dis. 21/4" intake ; 2" outlet. 
Quiet running. Motor s i z e: 
2r /2 "x3'/4 ". NEW -not Gov't 
surplus. 
Order No. RN-520.17199 
DUAL BLOWER -Same as RN -520 above, ex- 
cept has blower assembly on each side of motor. 
Order No. RN -800 $12.95 

AERIAL 
WIRE 

Aerial Wire - 
Phosphorous 
Bronze #16 
Stranded. 200 lb. 
test. Weather- 
proof. 150 feet on 
Reel. RL -3 with 
Clips ...3 1.50 

WIRE -HEAVY DUTY 
RUBBER COVERED 

2/ #16 -20 Ft. Length $1.25 
2/ #12 -10 Ft. Length 1.00 

1 / #6- Shielded, 15 Ft. 1.50 
1/#6-Shielded, 71/2 Ft. .75 
1/ #2- Shielded, 8 Ft. 1.00 

1 / #S- Cotton covered -Per 
Foot .06 

500 Ft. #20 Cotton covered strand- 
ed and tinned, in 9?_ Ft. lengths. 
500 Ft. (Ass't. colors) $3.95 

METERS: 
0 -150 Volt, 400 cycle, 21" Rd. $3.95 
0 -5 Amp. AC, 3" Rd., 0 -75A Scale 3.95 
0 -5 Milliamp DC, 21/2" Sq., 0 -5 Seale 3.95 
0 -1 Milliamp DC, 2W' Rd., 0 -150 Scale ' 3.95 
0 -500 Microamp, 21/2" Rd., 0 -15 & 0 -600 DC 

3 95 Volt Scale 
TUNING METER I -70B Reverse Scale, Weston 

#606 for Compass Control Boxes 3.95 

3/4 RPM ANTENNA ROTATOR MOTOR 
High torque, reversible motor 
operates directly from 110 Volt 
60 cycle by use of condenser. 
Light weight, quiet running 
ruggedly built, positive stop, 
easily mounted. Normally oper- 
ates from 110 Volt 400 cycle. 

Complete -with in- 
structions. NEW.... $ -r' °° 

10 MFI7 400 Volt Cond., 
1.00. SPDT Switch: 35c 

6 -VOLT POWER SUPPLY 
VIBRATOR TYPE -6 Volt DC input; output 230 Volt 
DC 50 MA. filtered w /tube. Size: 61/2"x4 "x51/2" 
Price $6.95 
VIBRATOR TYPE -6 Volt DC input; output 230 Volt 
DC 50 MA. -not filtered -w /tube. Ideal for Command 
Receiver operation as receiver is filtered internally. 
Size: 4'/2 "x41/2"x31/2" $4.95 

SEND IN YOUR ORDER TODAY! 
Address Dept. RN Minimum Order $2.00 

Prices F.O.B., Lima 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES HIOST 

READ RADIO & TELEVISION NEWS EVERY MONTH 
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(WELCOME, 
BROTHER `VARI'! 

Many Servicemen 

want your New Micrometer 
Adjustment and Snap -in \\ Mount! 

GLAD TO JOIN 
THE CAUSE, 

BROTHER 'FERRY! 
You've done 

a wonderful job 
for 100,000 sets in 

only 5 months! 

the world's 
most 

sensitive, 
compact and 

efficient 

Small 

Radio 

Antennas 
at Low 

Cost! 

NOW THERE ARE 

GRAYBURNE 
Loopsticks! 

FERRI- LOOPSTICK and VARI- LOOPSTICK 
Grayburne Loopsticks,with magic Ferrite cores, 
obsolete conventional radio loops, improve 
reception amazingly over entire broadcast band, 
and pull in hard -to -get stations that normally 
can't be heard with ordinary loops. 

Highest Sensitivity: Average Q is 250, unaffected 
by adjacent metallic or inductive elements. 
Omni- Directional: Equally sensitive and 
efficient at every angle. No more turning or moving 
receivers to get better reception. 
Greater Receiving Range: Greater, more 
uniform amplification over a wider frequency range - 
all at higher signal -to -noise ratio. 
Performance- Proved: After comparative tests, 
service dealers coast to coast have bought 
100,000 Loopsticks in only 5 months! 
FERRI- LOOPSTICK: Just set and forget! 
For permanent installations, new or replacement, 
where user desires'to make no further changes 
once Loopstick has been set for maximum overall 
efficiency. List 750. 
VARI- LOOPSTICK: Has advantages of Micrometer 
Adjustment and one -hole Snap -in Mount! For peaking 
efficiency on several stations Consecutively, station 
jumpers and DX tuners. Peak resonance for any 
station is quickly obtained. List $1.00. 
Write for name of your nearest Grayburne distributor 
and free booklet "Ferrites and Their Applications." 

shown 
actual 

size 

GRAYBURNE 
Grayburne means quality Electronic Components 

GRAYBURNE CORPORATION, 103 Lafayette St., New York 13, N. Y. 

those 
costly TV 
service 
calls 
with 

NEW LABCO 
TV CABINET 
Ideal for Conversions 
Custom Chassis -Kits 

ANTENNA KOTE CORONA -X 

CONTACT CLEANER 
ANTENNA KOTE -Our newly developed 
chemical compound for safely coating all 
exposed exterior television connections. 
Non -electric conductor. Eliminates use of 
tape. Non -corrosive, weatherproof and oil - 
proof. Brush attached to cap of bottle. 

CONTACT CLEANER -A fast 
drying combination of special 
solvents that offers a great clean- 
ing solution. Recommended for 
treating volume controls, band 
switches. tuning condensers. etc. 
Leaves a non -corrosive film on 
contacts after drying. Brush 
attached to cap of bottle. 

CORONA -X -The new and super'or prod- 
uct used to control and prevent c rona arc 
discharge on high voltage circuits in tele- 
vision. Has excellent high voltage insulat- 
ing qualities. Easy to apply. Air dries. 
Brush attached to cap of bottle. 

A Complete Line of Ele tronic Chemicals 
Exclusive territories for sales representatives 

Write for circular "R -1" 

DAKOLINE CHEMICAL CO., INC. 
ELECTRONIC CHEMICALS DIVISION 

357 ATLANTIC AVE., BROOKLYN 2, N. Y. 
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Only 

4950 
Model 800 
H-40" 
W -24" 
D -24" 
Immediate 
Delivery 

A masterpiece of fine cabinet making -ma- 
hogany veneers hand -rubbed to a high satin 
luster. Has no equal for conversions, custom 
chassis, and kits. Ideal for 630 RCA -type 
chassis. Blank front panel easily removed 
for cutting to any shape CR tube to 20" size. 
Complete with adjustable CR tube cradle, 
adjustable yoke assembly shelf, masonite ven- 
tilated back. Handsome console at an ex- 
ceptional price. 

20% with Order, Balance C.O.D. 
F.O.B. Factory 

LABCO ELECTRONICS, INC. 
2216 MARKET ST. - PHILA. 3, PA. 

runs to 0200 (Sun.). (Bellington, N. Y.) 
Noted in English 2130. (Ferguson, 
N. C.) 

Paraguay- Ridgeway, South Africa, 
says Radio Encarnacion, XPA5, 11.946, 
is noted with frequent relays of Radio 
Belgrano programs, around 1500 to well 
after 1630; has woman announcer on 
its own sessions; good level in South 
Africa. 

Peru -Radio Colonial, 9.33, noted 
0054 with music. (Bellington, N. Y.) 
OAX4Z (announced), 15.105, Lima, 
noted 2218 announcing for Radio Na- 
tional del Peru. (Ferguson, N. C.) 
OAX4W, 9.405, Lima, continues to be 
heard in England around 1900, but at 
poor level. (Catch) OAX4X, Radio El 
Sol, Lima, is now heard on 15.105 until 
0100. (Cushen, N. Z.) 

Philippines -DZH9, 11.855, Manila, 
noted mornings (EST) but at times is 
covered by a VOA outlet on 11.86. 
(Balbi, Calif.) DZH8, 15.300, noted R5 
at 1000. (Pearce, England) Heard 
opening with English announcement 
1555; had program of religious music 
1600 -1630; good signal in Calif. (Rose - 
nauer) Heard well in South Africa 
from around 0830 to 1200 closedown on 
DZH7, 9.73; DZH9, 11.855, and DZH8, 
15.300; DZH6, 6.030, is also announced 
but not heard. (Ridgeway) 

Radio Free Asia, 6.110, Manila, noted 
1000 signing off with announcement is 
using DZI4, Manila, 10 kw. (Pearce, 
England) DYH3, 6.140, Cebu, noted 
0340 -0400, mostly in Filipino but with 
English identification 0400. (Rose - 
nauer, Calif.) 

Poland- Warsaw sent winter sched- 
ule for English broadcasts for Europe 
-1230 -1300, 6.220, 7.205; 1315 -1345, 
6.115, 9.525; 1350-1420, 6.220; 1545 -1615, 
7.205; 1615 -1645, 6.115, 9.525. (Pearce, 
England) Warsaw, 6.15, noted with 
English 2320; bad heterodyne but 
strong signal; talk closed 2335 and 
station signed off English at 2342 and 
continued in foreign language. An- 
nounced that this channel is being used 
four times daily for English broadcasts 
to North America. (Niblack, Ind.) 
These English sessions are 1700 -1730, 
1730 -1800, 2315 -2345, 0030 -0100. (Bel - 
lington, N. Y.) 

Portugal -Radio Free Europe noted 
over the Lisbon 9.604 relay outlet with 
interval 1057 and then signing on 1100 
in Czech. (Pearce, England) Lisbon 
noted on 6.360 to 1900 when signed off 
with "A Portuguesa" after the Lisbon 
clock sequence. (Stark, Texas) CSA21, 
6.374, Lisbon, heard at good level from 
1315 onwards; announces in Portu- 
guese as Home Service; music and 
talks. (Ridgeway, South Africa) This 
.outlet noted signing off 1900. (Saylor, 
Va.) 

Lisbon, 11.963A, noted 1730 -1800 
sign -off, good level; 9.745 is better in 
parallel. (Niblack, Ind.) Bishop, Ohio, 
reports Lisbon signing on 1330 on 
11.996 with strong signal. Lisbon heard 
on measured 15.124 around 0700 to 
closedown 1130; all- Portuguese. 
(Catch, England) 

Reunion Island -Radio Saint -Denis 
gives this schedule in letter- 2145 -2245, 
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0315 -0410, 0900 -1000 (Sat. to 1400) on 
4.797, 7.170. (Radio Sweden) 

Sao Tome- CR5SC, 4.808, noted reg- 
ularly 1500 -1600 closedown; has three - 
note gong; CR5SB, 17.698, heard Sun- 
days 0700 -0800. (Ridgeway, South Af- 
rica) 

Saudi -Arabia -D j e d d a, measured 
5.976, noted recently 2243 with inter- 
val prior to opening broadcast 2245 and 
to closedown 2331; must have changed 
sc edule as formerly was heard 2300 - 
2345A. (Ferguson, N. C.) Noted around 
1150 on 11.95, 11.85, 5.975. (Pearce, 
England) Bluman, Israel, says the 
5.975 outlet is now on the air also at 
0600 -0645. 

South Africa -SABC calling Africa 
noted on 11.937 at 1200 -1505 closedown; 
has news 1500, some days in English, 
others in Afrikaans; usually has news 
1200 followed with weather report 
(English) at 1215. (Pearce, England) 

Southern Rhodesia- Salisbury, 3.320, 
noted 1325 with recordings; call 1330. 
(Pearce, England) 

Spain -Radio Juventud Escuela No. 
17, 7.200, noted around 1726 with varied 
recordings. Sends fine QSL card 
promptly; QRA is Radio Juventud, 
B enos Aires 4, Cadiz, Spain; gives fre- 
qu ncy as 7.200 but sent no schedules. 
At 1500 note good signal from FED, 

llodolid, 7.005, Radio Nacional de 
Es ana en Malaga, 7.025, Radio Medi- 
tel raneo, 7.037, Valencia, all of which 
to e Spanish news relay from Madrid 
at 1545. Spanish -speaking station noted 
ne: r 7.105 at 1430 announcing "Radio 
T llento Murcia." (Pearce, England) 

luman, Israel, says Madrid's Radio 
S U, EDV -10, seems to have settled 
do n now on 7.140 where it has a clear 
channel between Radio Africa, 7.128, 
T. ngiers, and Berlin, 7.150, after hav- 
in:; roamed the 42 -m. band for quite 
so e time. 

adrid, 9.363, continues to have 
st ong signal during its "repeat" ses- 
sion for North America (English) 
2215 -2245. (Mesard, D. C.) 

. panish Morocco -Radio Tetuan, 
E 9AH, measured 6.0625, was logged 
re ently 1745 with poor level; signed 
o ` 1802. (Oskay, N. J.) 

.weden -SDB2, 10.78, Stockholm, 
hard regularly from 1300; English 
13 5 -1400; bad QRM at times. (Ridge- 
w. y, South Africa) This one usually is 
por for English in North American 
se.sion 2000 -2015; 15.155 in parallel is 
m ch better signal in Ohio. (Bishop) 
H and over SBP, 11.705, daily 0815 in 
Er glish ( "Sweden Today ") . (Rodger, 
Sotland) The 15.155 channel is par - 
al el. 

yria- Maurice, N. Y., recently re- 
ce ved this schedule from Damascus - 
66, kc. and 719 kc., m.w., 50 kw., Arabic 
p gram 2330 -0200, 0630 -0800, 1000- 
1 10; on 6.165, 20 kw., dipole antenna, 
A abic 2330 -0200, 0630 -0800, 1000 -1700; 
7. 45, 2 kw., dipole antenna, 0200 -0230 
A .abic; 0230 -0430 French, 0830 -0930 
French, 0500 -0600 English; 11.915, 20 
kw., rhombic antenna, 1530 -1630 
French, and 1630 -1730 English; 17.865, 
2C kw., rhombic antenna, 0945 -1045 
A abic and English for India -Pakistan; 

F bruary, 1952 

nm Tough and rugged. 
but the SWEETEST mike you ever owned!" 

110111G 
Yes, the Turner Model 99 Dynamic is the 
greatest mike in the world for taking hard 
knocks ... yet retains the perfect response and 
sensitivity that make the 99 an outstanding 
microphone value. 

Indoors or outdoors - for ham rig, broadcast 
remotes, sound installations - the Turner 99 
is completely dependable. For mobile public 
address systems, paging systems, communica- 
tions or recording machines, the 99 delivers 
crisp, clear results. Its smooth response is not 
affected by heat, cold or humidity. 

Specify the Turner Model 99 Dynamic micro. 
phone with confidence. Use it with pride. 
Order from your Turner dealer or represent- 
ative, or write direct for complete micro- 
phone literature. 

TURNER 
Model 99 

Response: 60 - 9000 c.p.s. 

Level: 52 db below 1 volt /dyne/ 
sq. cm. at high impedance 

impedance: 50, 200, 500 ohms 
or high impedance 
List Price $36.00 

THE TURNER COMPANY 

IN CANADA: 
Canadian Marconi Co., Ltd. 
Toronto, Ont., & Branches 

EXPORT: 
Ad. Auriema, 89 Broad Street 
New York 4, N. Y. 

900 17th Street N.E. 

Cedar Rapids, Iowa 

PEN -OSCIL -LITE 
Extremely convenient test oscillator for all radio 
servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. Low in cost Used by Signal Corps 

Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 22, N. Y. 

SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST! MANY ADDITIONS! 
Send stamped, self addressed envelope for 
List B. Add 25c for chart explaining AN 
nomenclature. 

R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Thorough training in all phases of radio and elec- 
tronics, open to high school and junior college grad- 
uates. Old established school specializing in Radio 
training exciusively. Modern laboratories and 
courses. Enrollments limited. Approved veteran 
training. 
VALPARAISO TECHNICAL INSTITUTE 

Dept. RD Valparaiso, Ind. 
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USE PHOTOFACT 

the world's best Radio and 

TV Service Data ... 
EARNS MORE 

FOR Y°U 

EVERY 
DAY% 

WELL PROVE YOU'LL SAVE TIME 
and EARN MORE WITH PHOTOFACT 

Service Technicians: 
We'll send you any 
Photofact Folder listed in 
the "PF INDEX and Tech- 
nical Digest." If you 

haven't an Index, get a free copy from 
your local Photofact distributor or write 
for it today. To obtain Free Folder, be sure 
to state Photofact Set and Folder Number 
as shown in the Index. 

NOW -learn for yourself how PHOTO- 
FACT makes your Radio and TV work 
quicker, easier, more profitable! Just get 
and use an actual PHOTOFACT Folder. 
Discover why over 35,000 successful 
service technicians count on this invalu- 
able data daily. No other service gives 
you PHOTOFACT'S completeness, accuracy, 
uniformity and lowest cost. PHOTOFACT is 
the only Radio -TV service data prepared 
from laboratory analysis on the actual 
equipment. Get your FREE Folder now. 
Examine, use, compare. See why you 
can't afford to be without PHOTOFACT! 

FREE 

NOTE: Our FREE Folder offer is limited to 
Service Technicians only. Attach coupon be- 
low to your letterhead and mention your 
jobber's name. Experimenters and others 
may obtain the Photofact Folder by remitting 
amount shown below. 

HOWARD W. SAMS & CO., INC. 

HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 5, Ind. 

I am a Service Technician. Send me Free 
Folder No which appears in 
Photofact Set No. (as listed 
in the PF Index). 

I am an Experimenter. Enclosed $ 

Send me Folder No which 
appears in Photofact Set No. 
(TV- $1.00. AM /FM -50c. Record Changer 
or Communication Receiver -75c) 

Name 

Address 

City Zone State 

EASY 
PAY 

PLAN! 

PAY AS YOU EARN! Ask your 
distributor about this amazing 
plan. Only $18.39 puts the en- 
tire profit- boosting Photofact 
library in your shop now! 
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QRA is General Administration of the 
Syrian Broadcast, Victory Street, Da- 
mascus, Syria. 

Tahiti -Radio Tahiti, 6.135, Papeete, 
noted 0034 in French. (Winch, Calif.) 
With native music 2345 -2355; French 
0000; weak to fair level in Wyoming. 
(Lane) English announcement noted 
0125. (Russell, Calif.) 

Taiwan -Taipeh, 15.235, noted open- 
ing 2300 with news and commentaries 
in English; announced 11.735 in paral- 
lel; good on 15.235, very weak (barely 
readable) on 11.735; has Chinese after 
2400, and is better level then. (Rose - 
nauer, Calif.) Noted opening 0530 on 
7.135A. (Bellington, N. Y.) "Voice of 
Free China," Taipeh, noted on 11.800 
with English 1415 good strength; has 
Chinese after 1515. BED26 has moved 
to 10.050A where is well heard at 0500 
and noted again 0900. (Cushen, N. Z.) 
The 6.095 and 7.02 Taipeh outlets sign 
on 0500, former is best level. (Balbi, 
Calif.) 

Tangiers -Radio Africa, 7.125, noted 
with Spanish music afternoons (EST). 
(Pearce, England) Heard with an- 
nouncement in French by male an- 
nouncer at 1813 recently. (Bellington, 
N. Y.) 

Thailand- HS8PD, 15.918, Bangkok, 
has a good signal (in native) in South 
Africa 0845; music 0900; signal dete- 
riorates at 1015. (Ridgeway) The 6.24 
outlet is heard faintly most days after 
0500. (Balbi, Calif.) 

Trinidad- VP4RD, 9.625, Port -of- 
Spain, noted 0700 and around 1700 at 
fair level; according to verification 
received, station has a 3.275 channel. 
(Gates, Conn.) 

Turkey -ISWC, London, and other 
overseas sources, report a new station 
announcing as "Burasi Ismir Radyosu," 

operating irregularly on 6.500A; is 
likely to be on the air Wed. and Sun. 
only around 1200 to approximately 
1535; programs are relayed from the 
long -wave station of Radio Ankara. 

TAS, 7.285, Ankara, good signal with 
English 1600 -1645. (Foerster, Ill.) 
Often heard from 1330. (Simonian, 
Mass.) Announces TAP. 9.465, is par- 
allel at 1600. 

TAT, 9.515, noted recently 1100 in 
native language; TAP, 9.465, noted on 
the air at 1110 to tune -out 1135. TAV, 
17.820, noted signing on in English 0730 
for Australia -Far East with news, re- 
corded music, Mail Bag. (Pearce, Eng- 
land) This one noted in Georgia with 
news 0730. (Fargo) TAP, 9.465, noted 
with news 1600. (Rodger, Scotland) 
TAT, 9.515, continues with "local- like" 
level in its 1815 -1900 beam to North 
America (English). (Clapp, N. J.) 

Uruguay- CSA21, 6.1612, Montevi- 
deo, noted at good level 2030. (Rus- 
sell, Calif.) 

USI -P a d a n g, 7.24, noted from 
around 0440 to 0600 sign -off. Indone- 

- sian noted lately on 11.935A very weak 
with QRM at 1000; heard signing on 
0430 on this channel announcing as 
Radio Indonesia in Djakarta. (Balbi, 
Calif.) YDC, 15.15, Djakarta, heard 
1010. (Pearce, England) The Indone- 
sian on 11.082 with Dutch announce- 
ments, music -heard 0800 to closing 
0930 with Hawaiian tune -is believed 
YDQ3, Makassar, Celebes. (Ridgeway, 
South Africa) Overseas sources say 
the new 100 kw. transmitter at Keba- 
joran, Java, will use YDF6, 9.585, in- 
stead of YDF7, 11.770, for programs 
1100 -1500 daily beamed to Europe. 

The Djakarta Forces transmitter has 
verified its 7.165 outlet for Cushen, 
N. Z. Transmitter is a new 7.5 kw. job 

CONDENSER TIME DELAY RELAY 
By JOSEPH HOULE 

TIME delays between 1 and 10 seconds 
are easily obtained using parts that 

inhabit most junk- boxes -d.c. relays 
and electrolytic condensers. The circuit 
shown, Fig. 1, can be adapted to door 
openers, lamp flashers, voice -controlled 
transmitter switching, or whatever 
need may turn up. It has been used in 
a circuit for holding a magnetic door 
latch open for 5 seconds after a push- 
button is pressed. 

Momentary closing of the switch or 
push- button, S1 will charge up the 
condenser from the d.c. source. After 
the switch is released, the condenser 
will discharge through the relay coil, 
holding it closed for a time depending 
on the coil resistance, the relay adjust- 
ment, the supply voltage, and the ca- 
pacitance. The relay drop -out current 
and the capacitance are the most im- 
portant factors. To get the longest 
hold -down time, adjust the relay for 
light spring pressure and a small gap 
between armature and pole face when 
the relay is closed. If the relay contacts 
will have to handle more than 1 or 2 
amperes, don't make the spring pres- 
sure too light or the contacts will stick 
together. If necessary,- use a second 
heavier relay, controlled by the sensi- 
tive relay, for handling heavy loads. 

A selenium rectifier working off the 

115 -volt line makes a good d.c. source. 
If this voltage is too high for the relays 
on hand, it is OK to insert some resist- 
ance in series with the coil to limit the 
initial current; this will lengthen the 
hold -down time somewhat, too. 

A relay with a pair of back contacts 
(normally closed contacts), and a con- 
denser across the coil, will close and re- 
lease continuously when the back con- 
tacts are connected in series with the 
d.c. line- making, in effect, a low - 
frequency square -wave generator. The 
frequencies obtainable are in the right 
range for sign flashers. 

A good combination for a 5 to 6 -sec- 
ond hold -down time is a 2000 -ohm sen- 
sitive relay with about 5000 ohms in 
series with the coil, a 110 -volt selenium 
rectifier supply, and a 160 -pfd. con- 
denser. 30 

Fig. 1. Wiring diagram. With a 50 /Lid. 
condenser, 2000 ohm relay, and 110 volt 
d.c. source, delay is about 2 seconds. Up 
to 10 seconds is obtainable with larger con- 
densers or with higher resistance relays. 
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and is directed towards Western Java 
and the Celebes; however, is currently 
usi g 11.940 (replacing 7.165) at 0430- 
063(1 daily. (Radio Australia) 

SSR- Station on 7.10 noted around 
17411 with classical music, off 1757 with 
Ru sian Anthem; woman announcer; 
fai signal but CWQRM'd at times. 
(B- Ilington, N. Y.) Soviet on 6.825 
not d 2300 with usual bells. (Leary, 
Ind ) Soviet noted in native 0745 on 
7.1 . (Stark, Texas) Radio Tashkent, 
6.8.5, heard with English for India - 
Pa istan 1000. (Pearce, England) Mos- 
co heard on 7.340 with talk and news 
aro nd 1650 -1700. (Rodger, Scotland) 
Rideway, South Africa, notes Tash- 
ken , 6.825, also in English 1115 -1130; 
beg ns language session 1130, some - 
tim-s has bad CWQRM. 

oscow, 15.36, noted with news 0930- 
0941 for India -Pakistan; good level in 
Cal f. (Rosenauer) Noted on 7.245 
wit English 0045 and at 0245. (Hoff - 
ma , N. Y.) Komsomolsk, 9.7257, 
not d in English 0050. (Russell, Calif.) 

atican -HVJ, 15.120, heard with 
En 1 lisp 1000 -1010, then in Polish. 
(P-arce, England) Noted 1315 -1330 in 
English on 9.644; often spoiled by bad 
ja ming. (Ridgeway, South Africa). 

enezuela -YDKF, 4,880, noted with 
goo, level to 2300 sign -off. (Foerster, 
Ill. YVMI, 3.370, Maracaibo, noted 
173 -2200; QRA is YVMI, La Voz de 
La Fe, Maracaibo, Venezuela. (Kroll, 
N. Y.) YVMC, 3.350, noted at good 
ley 1 to 2200 sign -off. (Lane, Wyo.) 

estern Samoa -Overseas sources 
say ZM2AP, Apia, is on the air 0030- 
0330 on Sat., Sun., Tues., Thurs.; 0103- 
0231) Mon., and 1500 -1600 Mon., Tues., 
Wea., Fri.; test channels are 3.410, 
6.090; has not been reported as heard 
in SA. 

goslavia -Radio Yugoslavia noted 
wit call 0930 on 6.100. (Pearce, Eng- 
lan ) By this time, Radio Yugoslavia 
should have started an English ses- 
sion; no further details were available 
when this was compiled. A detailed 
list of programs beamed by this sta- 
tio can be had by writing to Yukovich 
Gerge, 6 Mose Pijade, Belgrade 2, 
Yu .oslavia. (WRH Bulletin) 

* * * 

Press Time Flashes 
hen this was compiled, Bellington, 

N. 1 ., was hearing a station in Arabic 
aro nd 2330 on 6.165 which seemed to 
ha e same program as Beirut, Leban- 
on, on 8.026A. 

he Yugoslav Emigrant Radio, 6.887, 
not d around 0030 -0045 in European 
lan uage. (Leary, Ind.) Noted in 
Bri ain on measured 6.888 at 1620 and 
do ing 1635. (Catch) 

he Forces Station, Djakarta, USI, 
is now on 11.940A until 0630 closedown; 
pro:ram is quite similar to that heard 
for I erly on 7.165. (Radio Australia) 

idgeway, South Africa, notes an 
An olan station on 7.800 closing 1430 
wit "A Portuguesa" which he believes 
to e Radio Clube de Benguela; other 
cha nel used by Benguela is 7.080, 
clo ing 1430. 

ongratulations go to John J. Oskay, 
Ne Jersey, who won the recent DX 

February, 1952 

Navy entering type insulator. 
Porcelain flanged bowl with brass 
rod and fittings and aluminum 
shield. Dimensions: 43/4" high, 
6 -5 /16" O.D. at base. 
NEW with Spare Howl...$4.50 

TUSES Prices 
Slashed 

2C34 ..$0.85 BALS ... 
2X2/879.. .65 6AQ5 
3C24 1.95 6ARS 
7C4/1203A .75 6AT6 
101( .45 6AU5 
15R .85 6AU6 
30 SPEC .55 6AV6 
39/44 .40 6BA6 
45 SPEC .35 6BE6 
WE 203A 8.80 
3I6A .65 
WL531 4.95 
713A 1.00 
8016 .45 
803 4.45 
826 .95 
931A 4.95 
864 .40 
CK1007 1.20 
1629 
2051 
7193 
8011 
9006 

.50 

9.75 
CEQ72 ... 1.30 
CK70 .. 4.25 
CRP-72 .. . 1.30 
E-1148 .. . .35 
HY-615 ... .25 
RKR-72 . . . 1.30 
RK-73 .... .65 
5BP4 .... 4.95 
5FP7 .... 1.95 
]J6G .75 
1B3GT .85 
5114G .57 
5W4 .90 

6BQ6GT... 
6J5GT ... 
6J6 
6J7 
6L7 
65D7GT 
6SN7GT 
6U5G . 

6V6GT 
6W4GT 
6X4 
6X5GT 
7C6 
7Z4 
12ÁU6 
12AT6 
12AV6 . 

12BA6 . 

128E6 
12SN7 . 

12SQ7 . 

25Z5 . . 

33 
35W4 . 
50B5 . 

5005 . 

50L6GT 
75 
85 

.66 

.77 

.79 
.59 
.99 
.69 
.75 
.69 
.73 
.99 

1.29 
.63 

1.29 
.85 
.98 
.90 
.79 
.95 
.68 
.66 
.75 
.49 
.90 
.85 
.59 
.75 
.73 
.79 
.89 
.99 
.85 
.75 
.90 
.59 
.96 
.89 
.69 

1.15 
.85 

RELAYS 
12VDC DPST Allied Box 32.51.25 
24VDC 3PDT 8 amp ....... 1.50 
24VDC DPDT Allied D.J6D36. 1.45 
24VDC Solenoid operates 2 

switehettes ... 1.75 
40VDC DPST -SPDT 1000 OHM 1.25 
110VAC DPST 1 amp contacts 

Str'ths Dunn CXA -1970 3.65 
110VAC DPDT 25 AM contacts 

Ward Leonard 3.95 
115VAC DPST Str'ths Dunn 

CXA -2997 3.65 
220VDC DPDT Str'ths Dunn 

CX -2122 4.50 

HI- VOLTAGE 
FILTER CHOKES 

.4 HY 4.5 Amp DC 3 Ohms 1230 
RMS to ground GE 690351...NEW 

1.7 HY 2 Amp DC 9000VDC GE 
Y3464A ... .. .NEW 

.25 HY 4 Amp .5 Ohm 20,000 
Test NEW 

1 HY 3.2 Amp DC 3.5 Ohm GE 
690459 . NEW 

PRICES ON REQUEST 

1949 -1950 -1951 

CUSTOM -BUILT AUTO 
RADIOS 

Ford. Chevrolet, Plymouth, Dodge, Henry J, Hudson, Stude- 
baker. List Price $59.95. Each radio is a six tube superhetero- 
dyne six volt battery operation -three gang tuning condenser 
and tuned RF stage PM speaker Alnico No. 5., wt. 10 lbs.- 
easy installation. 

ATTRACTIVE DISCOUNTS TO DEALERS 

MICROWAVE EQUIPMENT 
10CM Echo B o x Frequency 
Range 2890MC- 3170MC. Di- 
rect Reading Micrometer 
Head. Ring Prediction Scale 
Plus 9% to Minus 9 %. Type "N" Input. Resonance Indi- 
cator Meter with Accessories 
and 10CM Directional Coupler 
and Spares -Brand New. t O 

naa 
2a4r lParabolan Rotating 

in 
360° Span -Brand New 50.3 
Bearing Control. 
PRICES UPON REQUEST 

All Sizes of Crystal Electrodes. 

LINEAR POTENTIOMETERS WW 
Ohms Watts Ea. Te 

500 2 $0.45 $0.40 
1000 2 .50 .45 
3000 2 .55 .50 

10,000 2 .55 .50 
5000 

500 Dual 3 .85 .80 
10,000 3 .55 .50 
25,000 3 .65 .60 
50,000 4 .90 .85 
15 25 .95 .90 
20 25 .95 .90 
25 25 .95 .90 
50 25. .95 .90 
100 25 .95 .90 
200 25 1.20 1.10 
500 25 1.20 1.10 
1000 25 1.30 1.25 
3000 25 1.40 1.35 
15,000 25 1.70 1.60 
20,000 25 2.00 1.95 
150 /Switch 50 AN 3155 -50 2.15 2.00 
200 /8 Switch 50 2.15 2.00 
800 50 2.65 2.50 
10,000 50 2.95 2.75 
15 60 2.95 2.75 
15 75 2.95 2.75 

TIME DELAY SWITCHES 
1 Minute 115 VAC 60 Cy Enc. 

in Waterproof Metal Case. 
New .. ... .....55.25 

3 Micro Switches Make Contact 
at 40 -41 -42 Sec. Time De- 
lay 110 VAC Motor. New.. 4.50 

Thermo Switch 50° to 300° F. 
115 VAC @ 6A. 230 VAC @ 
5A Breaks Contact with In- 
crease of Temperature. New 1.35 

30 -40 Second Mercury Time 
Delay Relay 110 VAC AD- 
lake. New 7.50 

SPECIALS 
80.86KC Crystal with Holder.$2.50 
CD -501A Cord for BC -654 to 

GN -45 .... ..... 1.95 
Balloon with Hydrogen Gen... 2.50 
300 -Ft. Aerial `Wire 2.00 
Box Kite 17 "x17 "x36" 2.25 
33 -440 MMF Variable 

Condenser ... .. 1.10 
7 -100 MMF Variable Condenser .95 
24 -750 MMF Tapered Rotor 

Plates 1.25 

SPECIALS 
BC -357 Marker Beacon 

Rec. New $5.95 
BC -224 Receiver Used 79.00 
BC -603 Receiver Used 24.95 
BC -222 Walkie Talkie 28- 

52MC less crystal 
-tube -ant . Used 19.95 

BC -684 Transmitter 24.95 
BC -AG -229 Rec. only w/ 

t 15.95 
BC -AL -429 

ub 
Rec. 
es .. 

only 
. 

w/ 
tubes ... . 15.95 

BC -659 Transceiver / 
supply New 59.95 
Excellent Used 42.50 

TU -17A 2000- 3000KC 

CAY -47151 800- 15000W 
Use d 4.95 

. New 7.95 
BC -709 Interphone Am- 

plifier New 4.00 

CAPACITORS 
BATHTUB EA. TEN 

4 MFD 50 VDC .45 .40 
2 MFD 400 VDC .60 .60 

.25 MFD 600 VDC .40 .35 

.5 MFD 600 VDC .40 .35 
2X1 MFD 600 VDC 65 .65 

OIL-FILLED AND GE PYRANOL 
1 MFD 600 VDC .85 .80 
2 MFD 600 VDC .95 .95 
4 MFD 600 VDC 1.40 1.40 
5 MFD 600 VDC 1.65 1.60 
1-8 MFD 600 VDC 2.50 ' 2.35 
2 MFD 1000 VDC 1.65 1.60 

.5 i11FD 2000 VDC 2.00 1.90 

.25 MFD 3000 VDC 2.85 2.80 

.1 MFD 7500 VDC 7.50 7.00 
1 MFD 7500 VDC 12.50 12.00 
.1 MFD 12000 VDC 14.95 14.90 
.0008MFD 15000 VDC 12.50 11.75 
.045 MFD 16000 VDC 12.95 12.50 

PAPER 
8-8 MFD 600 VDC 2.25 2.15 

Tobe. Filtermite 
3X8 MFD 600 VDC 2.55 2.40 
8-8-4 MFD 650 VDC 2.45 2.25 

ELECTROLYTIC 
2500 MFD 3 VDC .40 .40 
500 MFD 12 VDC .90 .85 
25 MFD 25 VDC .40 .35 
40 MFD 25 VDC .60 .55 
50 MFD 50 VDC .60 .55 
1000 MFD 25 VDC 1.25 1.15 
150 MFD 50 VDC .50 .45 
160-160MFD 150 VDC 1.50 1.25 

TOGGLE -ROTARY SWITCHES 
Pole Posi- Sec- Shaft Price 

Don lion 
1 3 1 15/16" $0.35 
1 4 2 5/8" .50 

01 3 6 7/8" .60 
.2 4 4 1" .60 
.2 8 2 21/2. .55 
02 8 2 30A OKVA 

Flash Over 
*Ceramic 
DPST 3A 250 Volt W /Hard- 

.35 
DPDT eCenter "OFF" 1 Throw 

Momentary 20A 125VAC... 1.25 3PDT 10A -250 JAC 
DPDT 5A 250VAC 1.30 

H DPST C- AN3023 -2 

TERMS: Minimum order $5.00 -Mail orders promptly filled -All prices F.O.B. Boston, Mass. Send M.O. 
or check. Shipping charges sent C.O.D. 25/ deposit required with all C.O.D. orders. 

COMET ESA 
CI. 

ES COC 
Prices Subject to Change without Notice 

SEND FOIl OUR CATALOGUE 

Inquiries from Dealers, Schools 
and Industrial Firms Invited 22 Washington St. BEacon 2 -7863 Brighton 35, Mass. 

RADIO ENGINEERING 
DEGREE IN 27 MONTHS 

Complete Radio Engineering course, including Telev., 
U.H.F. and F.M. Bachelor of Science Degree, also in 
Mech., Civil, Elect., Chem., and Aero. Eng.; Bus. Adm., 
Acct. Extensive campus, modern buildings, well 
equipped labs. Low cost. Prep courses. Personalized, 
practical instruction. Founded 1884. Placement serv- 

ice. Growing shortage of engineers. Prepare 
now for unlimited opportunities ahead. Enter 
September, January, March, June. Write for 
catalog. 

EASY MONEY.'? 
If you don't get our postcards 
telling the cash we'll paly 
for that surplus gear you 

bought when the buying 
was good, then YOU ARE 
LOSING MONEY! So send us 

our Mme and address NOW your 
GET ON OUR MAILING LIST.) 

G. L. ELECTRONICS 
905 S.VERI ONr AVE.,LOSANGELfS 6 

1622 College Ave. ANGOLA, INDIANA 

I45 
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Send 
for it 
Navel 

YOUR COMPLETE BUYING GUIDE 

for every need in- 
T41 RADIO ELECTRONICS 

You save time and money -with 
this bigger, better 1952 Buying 
Guide! Here is page- after -page full 
of the latest and greatest values in 

Television, Radio and Electronics. 
It brings right to your finger tips 
one of the world's largest stocks of 

nationally -known guaranteed qual- 
ity parts and equipment -High 
Fidelity. TV, and Radios. Phonos, 
and Recorders, Sound Systems, 
Ham Gear, Test Equipment, Elec- 
tronic Tubes. Parts, Books, Kits, 

and Tools. You find it quick and 
easy to get whatever you need -at 
the very lowest prices. Send for 
your FREE Concord Catalog today! 
Have it handy for quick reference. 

F R E E! New 2nd Edition 

HIGH FIDELITY 
GUIDEBOOK 
TELLS ALL you want to know 

about High Fidelity. How to 

bring concert hall realism 
into your home. What makes 

a real H -Fi Music System. 

How to select custom com- 

ponents or complete ensem- 

bles at modest cost. Shows 
= ONCOPD IUDIO various installations and a 

Send for your complete range of famous 

FREE copy today guaranteed Hi-fi units. 

CONCORD 
RADIO CORPORATION 
901 W. JACKSON BLVD. CHICAGO 7 

CONCORD RADIO CORP., Dept. RB -52 
901 W. Jackson Blvd., Chicago 7, III. 

C Rush FREE Big, New CONCORD Catalog 
% C Rush FREE High Fidelity Guidebook 

`- Name 

lAddress 

CCity Zone State ..... 

contest sponsored by the International 
Short Wave League, London. John 
logged 98 countries during the brief 
period of the competition. 

A station on 4.330 heard around 
0830 -0900 with oriental language may 
be Radio Pyongyang, North Korea. 
(Rosenauer, Calif.) 

The new schedule for the "Voice of 
America's" Amateur Program is- 
Latin American Service on Saturday 
2130 on 6.040, 6.060, 9.650, 11.890, 
15.210, 15.350; Far Eastern and Pacific 
Service on Sundays 0745 and 0945 over 
6.060, 6.075, 6.125, 6.185, 6.195, 9.515, 
11.890, 15.245; European and Near 
Eastern Service on Sunday 1415 over 
6.040, 6.170, 9.700, 11.775, 11.830, 15.270. 
(Graybill, Wash. State) 

Guentzler, Ohio, has received these 
schedules from Radio Moscow for Eng- 
lish periods -North American Service 
0800 -0830, 17.83, 15.12, 11.96, 11.91; 
1820 -1930, 15.23, 15.11, 9.70, 9.67, 9.57, 
9.55, 7.24, 7.20; 1930 -2030, 15.23, 15.11, 
9.67, 7.24, 7.20; 2030 -2300, 15.23, 15.11, 
9.70, 9.67, 9.57, 9.55, 7.24, 7.20; 2300- 
0100, 11.88, 9.56, 7.24, 7.20. To Far East 
and Europe- 0300 -0330, 11.78, 11.75, 
11.72; 0400 -0500, 15.36, 11.82, 11.78, 
11.75, 11.72, 9.68, 9.64; 0530 -0600, 15.41, 
15.36, 11.82, 11.78, 11.75, 11.72, 9.68. 

YDG2, 2.310, Sourakarta, Java, USI, 
is heard in New Zealand with news in 
Indonesian to 0945 when closes down. 
(Cushen) 

Bluman, Israel, says ZNR, Aden, 2 
kw., reported operating on 6.085, 6.760, 
12.115, is a radio telephone transmitter 
but at times may be used for special 
relays. At present there is no regular 
radio station at Aden. (WRH Bulletin) 

QRA for the "Voice of Free China" 
outlet on 11.800 is New Park, Taipeh, 
Taiwan; is heard from 1400; asks for 
reports to Near East and European 
Division; appears to be American - 
operated ( ?) ; has Russian 1400 -1420, 
then English 1420 -1440 when fades out. 
(Cushen, N. Z.) 

Radio Sweden says the Chinese sta- 
tion reported heard on 6.430 around 
1900 -2000 may be Radio Hsin -Hua, 
Harbin, Manchuria; that Istanbul, 
Turkey, has been heard 1430 -1457 on 
7.970 and on 7.775; Rome can be heard 
now on 9.780 from 1220 onwards; Radio 
Africa, 7.126, Tangiers, broadcasts a 
short financial bulletin in English 
1630; a Swedish firm has just pub- 
lished "Dux DX -bok," containing a list 
of long -, medium -, and short -wave sta- 
tions; DX -ers can get a copy by send- 
ing eight IRC's to DX Editor, Radio 
Sweden, Stockholm 7, Sweden. 

Lisbon, 11.963, is fairly good signal 
1700 -1800. ( Kessel, Canada) LRA, 
9.69, Buenos Aires, is a fine signal in 
Seattle, Washington, evenings, reg- 
ularly. (Oestreich) Radio Indonesia, 
7.270, Djakarta, noted 0700 -0730 with 
popular American recordings, an- 
nouncements in Dutch; Radio Na- 
cional, 15.145, Lima, Peru, noted 1845- 
2030; BED32, "Voice of the Chinese Air 
Force," 9.775, Taipeh, Taiwan, heard 
0530 -0600. (Rosenauer, Calif.) CR4AA, 
5.900V, Cape Verde Islands, still noted 
1530 -1700 in Newfoundland. (Peddle) 
Prague, Czechoslovakia, noted around 

STAN-BURN 
r /ÿ ,-, 

* ANTENNAE SPECIALS 12 

*DOUBLE V 
1-11 Or More* 

*DOUBLE U 
Dowel $2.98 $2.20 

*DOUBLE V 
%" Dowel 3.45 2.45 
1/2" Dowel 3.95 2.95 * Io Element Conical %" Dowel 3.55 2.55 *Folded Ili Straight Low Quick Rig 

' . elements 4.25 3.25 *WINDOW CONICALS 
MASTS 

4.95 3.75 * 
*5 FOOT SWEDGED .89 .69 4t *10 FOOT PLAIN 1.59 1.29 4, 
* TV WIRE *42 Mil. 300 OHM $15.95 M Ft.* *55 Mil. 300 01131 17.95 M Ft.* *72 OHM COAXIAL 52.50 M Ft.* * CATHODE RAY TUBE SPECIALS ic 
*7JP4 $15.00 I6RP4 /KP4 N.U... 23.00* 
*IOBP4 14.95 I6RP4A 26.00* 
*IOBP4 N.0 19.95 17BP4A 27.00* 
*12LP4A 

N.U. 
19.95 20CP4 Sheldon .... 37.004c *I2LP4A 19.95 I9AP4A 47.9541 

*14BP4 19.95 I9DP4A 47.95 
*16DP4A 26.00 24AP4A 73.00* * *I6GP4 33.00 Single ion traps ... .33 
*16AP4A 39.00 Double ion traps .. .59* 
*CHASSIS 630 K38 VIDEO $139.50* 
*OPEN FACE CABINET 39.00* 

DEFLECTION YOKES * 
COSINE FERRITE * 

TODD YOKE 70° $4.20* 
REGULAR 70° 

YOKE 3.85* 

* TRANSFORMERS 

* RCA 
Nationally Advertised 

4 

*X045 
type for 16" to 

3 85 
*These are very special 
*prices while they last! 
* CONDENSER SPECIALS SPEAKER SPECIALS * BY PASS -ALL GUAR- ALL GUARANTEED * ANTEED 4" P.M. ......$1.64* 
*203420.150 Stan Hurn.50.41 
*2Óz45Ó SO 

Stan 
Stan 

BuBu. 
rns .32 *8 -450 8" P.M. ...... 3.41 4( rn .41 *16 -450 Stan Burn. .49 12 P. M. .... 6.33* 

*a Prong Vibrators each $1.29 6z9 ..... 2.19* 
*Lots of 12 or more.. 1.19 5x7 .. 3.43 *Standard TV Tuners.S18.95 10" P.M. ..... 5.48* RCA Guaranteed Tuners (with tubes) 4t *SPECIAL! While they last 532.00* *4t 

AUTHORIZED DISTRIBUTORS for: General Elec. *trio, Kenred, Tang -Sol. National Union, Jewel, * De Wald, Regal, Automatic and Setchel Carlson. ** 
*we carry a complete line of popular akes of Radio* *and TV tubes, at 50% discount. Also m ny other 
*Spccial 

purpose and transmitting types, antler all lea* tun is parts and equipment at lowest prices- send us* *a list of your requests for quantities and prices. *Terms: 201 with order. Balance COD. All prices* FOB, NEW YORK Warehouse. Minimum order $5.00.* Write for our latest price list to Dept. RN.2 * 

STAN -BURN 
RADIO and 
ELECTRONICS CO. 

(C.B.S. THEATRE BLDG.) 
1697 BROADWAY NEW YORK 19, N.Y. 

EVERY 
RADIOMAN 

Can Use These 

SERVICE HINTS! 
Valuable Manual Yours- FREE! 

Every page of "How to Sim- 
plify Radio Repaira" la 
packed 

w 
ith on -the- bench. practicalideas . Contains 

photos. charts, 
vague theory. In 

plain every-day language it 
gives you priceless sugges- 
tions -new servicing ideas. 
You'll use and benefit from 
the experience of experte. 
Partial list of contents: How 
to Localize Trouble; How to 
Service Amplifiera; How to 
Test for Distortion; How to 
Test Audio Circuits: How to 
Test Speakers: How to Find 
Faults In Oscillators: How 
to Test Radin Parts -and It's 
all yours -FREEI No obli- 
gation. 

SEND COUPON OR PENNY 
POSTCARD FOR YOUR 
FREE COPY TODAY! 

FEILER ENGINEERING CO.. De pl. 2H2 I 8026 N. Monticello Ave., Skokie, 
uburb (Suburb of Chicago) I Please RUSH my FREE copy of "How to Simplify' IRadio Repaira." 

Name 
Address 
CIO' gone.... State ' 1 NO ...... ® t 
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6 200 relaying Moscow after 1430; had 
own program 1400 -1430. 

Copenhagen Radio reports Radio 
Yugoslavia on a new outlet of 7.235 at 
200 -2145 and 2300. (Golden, Mass.) 
Copenhagen, 9.52, is good level in Iowa 
230 -2130. (Lund) Radio Ceylon has 
replaced 3.400 with 9.520 used parallel 
with 7.190, 11.975 at 0630 -1145 (English 
f om 0830) ; the "All- African Service" 
of SABC is now on "summer" schedule 
of 17.748 at 0330 -0700, 0900 -1045, and 
1 .927 at 1100 -1510. (WRH) Haiti's 

N, 6.013, is coming in well now 1800- 
2135 sign -off; 4VPL, 8.984, Petionville, 
i:. heard around 1600 but has bad 

WQRM; 4V2S, 4.951, is heard 1500- 
+45 sign -off; all have French. (Saylor, 
a.) 
FBS, 7.220, Fayid, Suez Canal Zone, 

i heard 1630 with Arabic program of 
world news and native music; BED22, 
7.010, Taipeh, Taiwan, noted 0600 with 
Western music; BED26, 10.080A, noted 
C500 with Chinese news; BED7, 11.735, 
l as news now 0700; Bangkok, 11.910, 

oted 0445 with news; North Shensi, 
.024, China, noted 0445 with Western 
usic. (Sanderson, Australia) 
4VEH, 9.71, Cap -Haitien, Haiti, has 

een off the air for about two months; 
two of its transformers have burned 
cut and it is necessary to rebuild the 
transmitter; hopes to return to the air 
shortly with three times as much 

ower as before. (Hoffman, N. Y.; 
olden, Mass., others) 
Port Moresby, Brt. New Guinea, is 

cheduled over VLT7, 7.280, Mon. -Fri., 
(815 -0745, 1545 -1745; Sat. 0315 -0800, 
545 -1730; Sun. 0315 -1200, 1645 -2000. 
LT9, 9.52, is on the air Sun. -Thur. 
100 -2245, 0100 -0300; Fri. 2100 -0300, 
at. 2100 -2300, 0100 -0300. (Radio Au- 
tralia) 
Short Wave News, London, says by 

his time Radio Goa, Portuguese India, 
hould again be using its 10 kw. trans- 

mitter on 9.260. The Newark News 
Radio Club reports a test was heard 
!;ome time ago from Stockholm's new 
Ugh-powered transmitter on 21.730 at 
500 -0559; the new Stockholm super - 
owered jobs should now be in regular 
Aeration. 
A flash from officials of HCJB, Quito, 

Ecuador, says HCJB will be going to 
100 kw. shortly; more than 100 tons of 
iew equipment have already arrived 
n Quito; new land has been purchased 

Tt a better site in the valley to take 
CJB out of the shadow of Pichincha 
hich should permit signals to get out 

cross the Pacific better; new site is 
n direct line with old one and an FM 
ink will be utilized from studios to 
ransmitters; present plans call for 
wo 50 kw. transmitters which can be 
ub- divided into four 25 kw. transmit - 
ers to be used for four frequencies or 
wo- depending on the language being 
sed and the time of day; new studios 
ill be built, and already new curtain 

eam antennas are being erected. 
* * * 

Acknowledgement 
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oord, 948 Stewartstown Road, Mor- 
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Anyway you look at it 
IT'S THE BEST TV 
LEADLINE BUILT 

ONE OUTSTANDING FEATURE: 
LOWER IN COST THAN OTHER LEADLINES 

PURPORTED TO GIVE YOU THE SAME RESULTS 

OTHERS EQUALLY IMPORTANT 

Sharp, clean "snow -free" pictures. 

Correct impedence for "ghost -free' reception. Nominal 300 ohms. 

Correct spacing for minimum radiation loss. Less than 1% of operating 
wave length. 

Fully insulated- approved by safety experts. 

Pure, unadulterated polyethylene insulation -specially treated by our 
chemists for extreme weather. 

High- efficiency conductors: Flexible, stranded -to insure long life. 

Easily installed -with standard insulators. 

Packaged in convenient lengths: 100', 250', 500', 1,000', 2,500'. 

AT YOUR DEALERS, or Write For Free Samples and Literature. 

*Patent Pending *Trade Mark U.S.and Foreign Patents Pending 
EXCLUSIVE LICENSEE AND SOLE MANUFACTURER 

,INC. 
1014 FAIR OAKS AVENUE 

SOUTH PASADENA, CALIFORNIA 

OTHER OUTSTANDING GOODLINE PRODUCTS: 

VARIABLE TELETRAPS -2 : Highly effective for eliminating interfer- 
ence from FM STATIONS, and DIATHERMY and AMATEUR SIGNALS within 
its tuning range. 

HI -PASS FILTER: Eliminates or greatly reduces interference picked up 
by I. F. AMPLIFIER or TV RECEIVER - interference arising from strong, 
local low- frequency fields : X -Ray, Diathermy Equipment, Neon Lights, 
Etc., Etc. 

RADIO and TELEVISION ELECTRONICS 
Thorough training for men and 

women in all Technical phases 
Enroll NOW for New Classes (Day & Eve.) 
which start 1st of Mar., June, Sept. & Dec. 

Free Placement Service For Graduates 
For Free Catalog write Dept. RN -52 

RCA INSTITUTES, INC. 
A4 Service of Radio Corporation of America 

350 West 4th St., New York 14, N. Y. 

. 

w+ocw *aeon[ ,nçw.n pbvlä aecw 

QUALITY SERVICE DEPENDABILITY 

DUMONT CENTERED 
COMOLDED MPLETELY CAPACITORS 

Sold and Preferred Everywhere 

DUMONT Electric Corp. 
308 Dyckman Street, New York 34, N. Y. 

The GEM STENCIL DUPLI- 
CATOR saves money... gets 

111 results quickly! Hundreds of 
uses for every type of business 

and organization. We ship the 
GEM complete with all supplies, C 

.Guide Board for accurate printing C\ 

and 60 -page Book of Ideas at the 
special low price of only $8.50 
(a $15.00 value) 

FREE TRIAL OFFER 
Use the GEM FREE at our expense! SEND NO 
MONEY. Write and complete GEM outfit will be 
sent you postpaid. After ten days, send us only 

111 
§8.50 or return the GEM. You most be satisfied! 
WRITE TODAY. 
BOND EQUIPMENT CO. Dept. 52 

6633 Enright St. Louis 5, Mo. a 
147 
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NEW 

t_ 

a 'must" book 
for every 

TV Service Technician 

TV 
in the 

Customer's Home" 

Servicing 

TV 
in the 

Customers 
Nome SAVES TIME 

SAVES WORK 

? Earns More 
II for You 

on Outside 
Service Calls 

shows how 

to diagnose trouble using 

capacitor probe and VTVM 

Here's the book you've been asking 
for -practical, proved help to make 
your outside TV servicing really 
effective and profitable. Saves time, 
work and chassis hauling ... shows 
you how to make successful repairs 
on the spot. You learn the follow- 

ing: 1. A simple, effective method 
for tracing down trouble, using your 

VTVM and a simple capacitor 
probe. 2. Methods for finding your 
way around a strange circuit- - 
shows you how to "pull tubes" and 
diagnose trouble by observing audio 

and picture effects. 3. How to judge 

TV set performance by analysis of 

the test pattern. 4. Methods for 

making adjustments in the field. 

You'll want this essential, profit - 

building book. Handy pocket size; 

sturdy cover. $150 
ORDER TC -1. Only 

Pays for itself on the very first job. 

HOWARD W. SAMS & CO., INC. 

Order from your Parts 
Jobber, or write direct to 
HOWARD W. SAMS & CO., 
2201 E. 46th St., Indianapolis 5, Ind. 

Send . copy(ies) of "SERVICING TV IN THE 

CUSTOMER'S HOME," $1.50 per copy. 

(Check) (money order) for $ enclosed 

ORDER 
TODAY 

Name 

Address 

City State 

1 18 
J 

An "Extra" Superhet 
(Continued from page 45) 

denser. Starting with Ta, align the 
tuned circuits of both i.f. transformers 
for maximum output meter response, 
making sure that the receiver volume 
control is on full and that the signal 
generator output is kept reduced to 
the point where the output signal is 
clearly audible but not loud. 

Remove the oscillator short circuit 
and connect the signal generator 
through a dummy antenna of 200 µµfd. 
to the antenna connection. It now be- 
comes necessary to experimentally 
track the oscillator with the antenna 
circuit, using a systematic procedure. 
In following the steps given below, the 
antenna coil inductance and trimming 
capacity must be adjusted at the ap- 
propriate frequencies (600 kc. for the 
inductance, 1400 kc. for the trimmer) 
each time a change is made in the 
oscillator conditions. 

Adjust the padding condenser to its 
minimum capacity setting. Set the re- 
ceiver dial and signal generator to 600 
kc. and adjust the oscillator induct- 
ance until a signal is heard. If no 
signal is heard within the range of the 
oscillator inductance adjustment, 
screw the inductance in as far as pos- 
sible and increase the padding capacity 
until a signal is heard. Attempt to 
align the oscillator trimmer condenser 
to agree with the dial at 1400 kc. If 
the adjustment cannot be made, again 
increase the capacity of the padding 
condenser and reduce the oscillator in- 
ductance (by turning the screw out) 

G2 C3 C4 C5 G6 C7 

600 G. 1000KG 

SI 

1400 KC 

TO VI 
GRID 

TO VI 
CATHODE 

Ci, Ca, C5, C, -7 -45 µµfd. trimmer cond. 
C2 -570 Md. mica cond. 
C, -310 µµíd. mica cond. 
C5 -75 µµtd. mica cond. S,- S.p.4 -pos. ceramic rotary sw. 
Other components same as in Fig. 7. 

Fig. 6. The optional signal generator 
tank circuit for spot frequency use. 

to obtain a new setting at 600 kc. Con- 
tinue this process until both 600 and 
1400 kc. are correctly indicated. Now 
tune the receiver and generator to 
1000 kc. and make a sensitivity meas- 
urement, which should be written 
down. Increase the padding condenser 
capacity slightly, decrease the induct- 
ance to give a 600 kc. signal, align at 
1400 kc., and again measure sensitivity 
at 1000 kc. If the sensitivity is better 
than it was before, repeat the last 
operation until the measurements 
show greatest sensitivity and then 
start falling off again. Return to the 
adjustment giving maximum 1000 kc. 
sensitivity. Throughout the alignment 
process it is important to obtain a 
definite peak in adjusting the antenna 
and oscillator trimmers. 

Fig. 7 shows the circuit of a simple 
but highly practical signal generator 
that may be easily constructed at low 
cost from "junk box" parts, if access 
to a regular generator is inconvenient. 
Using the values specified for C, and 

Fig. 7. Complete schematic diagram of a simple broadcast -band signal generator. 

RI 

R. F. OUTPUT o o 

C5 

R4 

6SK7 s VI 

SI 

R5 

400 n, 
A. F. OUTPUT 

R6 
MOD. 

C6 

RFC I 

03 04 

+250 V. 
8+ 6MA. 

Ri- 22,000 ohm, 1/ w. res. 
R_, Ri5- 100,000 ohm, 1 w. res. 
R5- 100,000 ohm, 2 w. res. 
R, -500 ohm carbon pot. 
R5-500,000 ohm pot. 
R0- 470,000 ohm, 1/2 w. res. 
R5- 47,000 ohm, 1/2 w. res. 
R5, R;,, R,5 -1 megohre, 1/2 w. res. 
R,1 -560 ohm, 1/ w. res. 
R,.,- 390,000 ohm, 1/, w. res. Ci 2 -gang var. cond., 498 µµfd. max. capacity 

per sec., both sections paralleled 
C2 -100 µµfd., 500 v. mica coed. 

cT 

08 C9 

R8 R9 RIO 

VI 

V2 
6.3 V. .6A. 

pfd., 500 v mica coed. 
C5-.1 pfd., 600 v. cond. 
C5-500 µµfd., 500 v. mica cond. 
Ca -.01 'dd., 600 v. cond. C C,-150 µµfd., 500 v. mica cond. 
Cm -10 µid., 25 v. elec. cond. 
C -.05 ¡dd., 600 v. cond. S,- S.p.d.t. toggle sw. 
RFC, -2.5 mh. r. f. choke 
L, -114 t. 2'1'26 en. on 11/4 dia. plug -in form. 

215 µh. inductance. Cathode tap at 44 t. 
from gnd. end 

V, -6SK7 tube V: 6SJ7tube 
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L1, the generator will tune continu- 
ously from about 344 kc. to 2100 kc., a 
more than ample range for broadcast 
receiver alignment. If desired, the 
ccntinuously variable frequency tank 
circuit may be replaced by the one 
sl- own in Fig. 6, in which case the spot 
frequencies of 455, 600, 1000, and 1400 
ke. are available at the turn of a 
switch. This system is convenient and 
desirable for the experimental align- 
ment process just described, as gen- 
erator frequency reset errors are 
avoided. The signal generator r.f. out- 
put voltage may be modulated by the 
400 cycle phase shift oscillator, V_. The 
very pure sine wave voltage output of 
this oscillator is also available for au- 
dio test purposes, the output level 
b ing controlled by R;. 

The signal generator is quickly and 
a curately calibrated by zero- beating, 
i another receiver, standard broad - 
c, st stations of the desired frequencies. 
The 455 kc. frequency is calibrated by 
beating the second harmonic of the 
generator against a broadcast station 
o erating on 910 kc. The generator 
may be powered temporarily directly 
from the receiver described in this 
a-tide by removing the ground con- 
nection from the generator tube fila- 
ment circuit. The receiver filament 
circuit is already center- tapped to 
ground. 30 

Tracer -Amplifier 
(Continued from page 51) 

ever, the volume control and associat- 
ed components should be located as 
c ose as possible to the 6SF5 tube 
socket. The power supply should be 
located on the rear of the chassis and 

moved as far as possible from the 
g id circuit of the 6SF5 to reduce the 
p ssibility of hum pick -up. Further 
i surance against hum is provided by 
u ing shielded wire for grid circuit 
1 ads more than an inch or two long or 
NA here they may pass close to heater 
1 ads. 

Fig. 2 shows the comparative re- 
s onse at audio frequencies of the 
p obe (curve A) and the microphone/ 
p one input (curve B). While the 
c rues are far from what the high - 
fi elity man calls "fiat" still they are 
g od enough --and the results prove it 

to provide good quality when the am- 
plifier is used with a record player or 
when checking for distortion in receiv- 
e.-s. It should be remembered that the 
tracer was designed with maximum 
gain as the primary consideration. Av- 
e age gain with the probe is better 
than 70 db, more than adequate to de- 
tect a weak signal at the front end of 
a receiver in even the remotest loca- 
t ons (North and South Poles except - e ) ! Average gain at the microphone/ 
I ono input J, is better than 40 db, 

s fficient to handle crystal or dynamic 
icrophones and phono pickups. 
As mentioned before the probe pro- 

I uces only slight loading effect to 
t ned circuits. It can actually be made t produce none at all. In receiver cir- 

ebruary, 1952 

Sa`ni Surplui Selb gor °OM 
COMMAND AND /OR ARCS 

TRANSMITTERS and RECEIVERS 
3 -6 MC Receiver. 

Used $.6.95 
New 17.95 

6-9.1 Receiver. 
Used $ 6.95 
New 12.95 

Triple Receiver 
Rack $1.95 

V.H.F. ARCS Trans- 
mitter or Receiver, 
Complete w /tubes 

Used $24.95 
Used New 

2.1 -3 MC Transmitter with tubes 14.95 
4 -5.3 MC Transmitter with tubes 6.95 
5.3 -7 MC Transmitter with tubes 6.95 
7 -9.1 MC Transmitter with tubes 9.95 $19.95 
3 -4 MC Transmitter with tubes 18.95 
28V Receiver Command Dynamotors $0.97 

MODULATORS 
BC -456 with Tubes, less dyn 2.95 
MD -7 /ARCS Plate Modulator 8.95 
MD -7 Modulator Dynamotor, 28V 2.95 
BC -433 Receiver -with tubes $24.95 
MN -26C Compass Receiver 24.95 $39.50 
MN -26Y Compass Receiver 24.95 39.50 
BC -357 Marker Beacon Rec. W.O. Tube 5.95 

BC -223 Transmitter. 30 
watt. Ideal for Ship -to- 
Shore or Ham Rig. Cry- 
stal or MO control on 
four pre -selected chan- 
nels. 2000 to 5250 KC. 
Use of 3 plug -in coils. 
Five tubes: 2 -801, and 
3 -36, and TU 17 -18- 
25 tuning units. 

Transmitter- $39.95. Tubes -5.75. Tuning Units - 
$2.25. Amp Meter. No. 60.0 -60. New -1.29. 

CIVIL AIR DEFENSE or 2 METERS 
ARC -4. W /tubes. Good, used $29.95 
522 Trans. -Receiver. W /tubes. Good, used 69.50 
Modulation Transformer. BC -375. New 2.49 
BC -375 Trans. 100 Watt Voice, CW, MCW, freq. 

range 200 kc to 12 sic, uses Plug -in Tuning 
Units listed complete with tubes, $29.95 less Tuning Units 

Tuning Units for BC -375 or 191 Trans: 
TU- 7 4500- 6200 kc $2.49 
TU- 8 6200- 7700 kc 2.49 
TU- 9 7700 -10000 2.49 
TU- 10 10000 -12500 2.49 
TU- 22 & TU -26 200 -500 kc each 4.50 
FT -151 Shock Mounting for BC -375 or 191.... 2.95 
BC -306 Antenna Loading 1.95 
GP -7 Navy Transmitter: 100 watt master os. Can 
use on any freq. f 350-9050 kc. by 

plug-in. With 

"S" METER 

METER 
"S" METER - SAM'S SPECIAL. 
Illuminated face (suplied with 
miniature lamp). Full scale read- 
ing of 5 ma. A standard value 
for most "S" Meter Circuits. 
Dia. across face - 2,/a". Black 
bakelite face. Reverse -set point- 
er New $2.49 
Vibrators -Mallory For use on 
12 V battery New $0.97 

TRANSFORMERS 
12V 24V tam 110V primary $2.95 
ARC -4 2 Meter Transceiver,tubes,good,used $29.95 
BC -434 Control Used -$1.95 New 2.95 
Code Tapes for TG -10 15 rolls. New 7.95 
BC -906 Absorption Type Freq. Meter Range 

150 -225 mc. 0.500 DC Microm. Used $11.50 
Field Phones E,E 8's Used $19.95 pr. 

New $34.50 pr. 
Relay. SP -ST. Leach 6 V or 12 V New 1.49 

CRYSTALS -CR IA /AR 
8150.000- 8036.25- 8001.43 $1.19 ea. 3 for $2.95 

DYNAMOTORS 
PE103 New Case $29.95 
PE -103 New, 

Less Base 19.95 
DM -32A Input 28V. 

Output 250 DC. 
.06 amps. Used 1.95 

PE -73 29V @ 20 amps. 
output 1000V @ 
.350 amps. New 8.95 

PE -77 14V @ 40 amps output 1000V @ 
.350 amps New 19.95 

SPEC. 27V @ 400V 7.50 mil 750V 350 
mil. New 12.95 

PE -94 or SCR -522 24V. Used -$5.95 New 14.95 
PE -94 Dynamotor only 4.95 
DM -34 12V @ 2.8 amps. Output 220V @ 

160 amps New 9.95 
SPEC. 9V @ 450V output @ 80 ma. New 5.95 
SPEC. 12V C 320V output @ 80 ma. New 4_95 
SPEC. 6V @ 250V output @ 80 ma. New 6.95 
SPEC. 12V @ 440V output @ 200 ma. New 12.95 
ARC -1 DY-9/ARC-1 Used 11.50 
14 Volt Input -425 Volt Output at 163 mils. Start- 

ing Filter and Relays in base. Like New 3.95 
RL -42B Antenna Reel Ass. Less wire. New 9.95 

OIL CONDENSERS 
Standard Makes -New 

2 mfd 600V $0.49 
4 mfd 600V 1.39 
1 mfd 1000V .69 

7.95 3 mfd 4000V 

mfd 
.5 mfd 2500V 

from - c. y using 
10 

2 mfd 2650000 V 
th 1 tuning unit $13.33 2 m d 5000V $ 8.95 '2 mfd 7500V 
LOOP ANTENNAS T -30 Throat Mikes Used -3 for 

DU -1 2 tube. amplifier. New $25.95 CD -307 Head Set Extension Cord 

MM -20 -E New 7.95 \ HEAD SETS 
LP -21 A New 16.95 j HS -30 New $1.95 
Rotatable Loop Unit - Type MN -20E. HS -23 Used -$1.95; New 2.95 
8" diameter -used with MN -26 Com Matching Transformer for 
pass and RA 10 DB. By Bendix. - 

- 1/ HS -30 .69 
Only $7.95 BC -348 Mounting Base 2.49 

FL8 Filters -A's, B's, C's New 1.95 RG7U Cóax Cable, 97.5 ohms foot .08 
FL5 Filters New .95 
Hand Keys -J -38 New 1.19 

MIKE CHEST SET "F -1" button r DECK INSULATORS 
New 2.95 

TSC Transmitter & Receiver with 12V Power 
Supply and Cables. Good -used $179.50 Bowl & Flange type. Heavy gale. 

'Heineman Circuit 115 V., 20 amp 1.39 metal flange-101/2" dia. Porc. bowl 
Breakers 115 V., 5 amp '.97 set in rubber gaskets. Top bell-73/8" 
Prop Pitch Transformer, only new 6.95. dia. Brass feed thru rod L insul. dint. 
RT -7PN -1 Transceiver w/o tubes. Used 9.95 between top bell and flange -61/ ". New $2.95 
Cash with order. Prices subject to change without notice. California orders please include 31/2% Sales 
Tax. Please include approximate postage- Excess will be refunded. What Have You in Surplus? Submit 

ESEGE SALES COMPANY INC. LOSOANGELESS5EECALIFORNIA 

1.49 
7.95 
3.95 

29.59 
$0.50 

1.19 
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TELEVISION NEWS 

Sup the best! 
GARRARD 
Outplays the rest! 

HIGH SPEED WITHOUT 
NERVOUS TENSION 
REVEALING BOOK 
shows how crack" 
operators develop high 
speed and proficiency. 
Learn code for Ama- 
teur or Commercial 
Radiotelegraph L - / fit+ en e. or imp ro e your - 

=ending and 
which 

ing t 
I with the Cavaler System hide champs r 

aio- telegrauA experts and code champions. FREE 
Box 928, Dept.t2 CANDLER SYSTEM 

Denver, Colo. BOOK I - . - - - - - - 

World's Finest 3 -speed 
Record Changer with 
Automatic stop. Quiet 
motor. Heavy turntable. 
Prevents disturbing 
resonance, wows, rumble. 

Ir 

L 

GARRARD SALES CORP., Dept. 2N 
164 DUANE ST., N. Y. 13 

Gentlemen: I am interested In learning what to look for when pur- 
chasing a 3 -speed record changer. Please send me, 
without obligation, your FACT SHEET. 
NAME 
ADDRESS 
CITY 

Can 
be used 

with your 
present set 

ZONE_STATE J 
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Model 
M -51 

for emergency communications 
USED BY HUNDREDS OF MUNICIPALITIES 

poLicALARm 
FROM BOSTON, MASS., TO ALHAMBRA, CAL. 

MONIiAoIO 
Says S. L. Grant, City Manager, Winchester, Virginia . 

"I think you have a receiver that is well 
built, and I see no reason why it should not 
be in demand by all public works depart- 
ments that have a transmitter available." 

5 Models For All Systems 

Users of FM 2 -Way Radio Communications 
equipment throughout the entire nation, find 
Polic -Alarm and Monitoradio a welcome in- 
novation to low -cost mobile communications 
radio . 

[*, 

6 VOLT MOBILE 

M -31 
'Tuneable 30 -50 MC 

M -101 
Tuneable 152 -163 MC 

115 VOLT AC-DC 

PR -31 
Tuneable 30-50 MC 

PR -8 
Tuneable 152 -163 MC 

AIRCRAFT 

AR -I 
AM Tuneable 108 -132 MC 

115 Voll AC -DC 

For Complete Information: See Your Jobber -Or Write Us Today 
RADIO APPARATUS CORPORATION 

55 N. NEW JERSEY ST., INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624 

CRONIIME 
TV 
CO 

ERSIO N 

Be Proud of Your 
Big Tube 

Conversion 
or Custom 
Installation 

3 
Pr 

*upO 
b 

ComPsa`a ts 
1. Metal Mask Tailored for Perfect Fit. 

2. Heavy 1/4" Tempered Safety Glass. 

3. Beautiful Gold Finished Metal 
Escutcheon. 

All Popular Sizes: 14 ", 16 ", 17" and 20" 
Easy Installation Instructions Included 

Order CRONAME TV CONVERSION KITS; 

CRONAME TUNING DIALS, KNOBS and 
ACCESSORIES from Your Parts Jobber. 0 Send for New CRONAME Catalog. 

41 V ELECTRONICS, INC. 
911 N. Larrabee St., Chicago 10, 11i. 

Mfrs. of Replacement Speaker Cone Assemblies 

1.f1 

PHOTOCON SALES 
1062 N. Allen Ave. SYcamore 4 -7156 
Pasadena 7, Calif. RYan I -8271 

WRITE FOR OUR WINTER 

SURPLUS SALES CATALOGUE 
WE WILL BUY YOUR NEW OR CLEAN USED 
ELECTRONIC SURPLUS: ARC -1, ARC -3, BC- 
224, BC -348, BC -312, BC -342, ATC, ART - 
13, APS -13, BC -221, LM's, TS -12, TS -13, 
TS -23, TS -34, TS -35, IE -19A, 1 -222, SCR - 
522. TS -100, or any BC, I, IE, TS, APR. 

WRITE FOR PRICES: 
APR4, APR5A, APR7, TS -34, 804CS2, APA- 
38, BC -348, ART -13, TS -12, APN -9, ARC -1, 
BC -610, TCS. 

DuMont 208 5" Oscillograph 
EXCELLENT $225.00 

804B General Radio Signal Generator 
8 -330 mc. EXCELLENT 300.00 

APN -1 Altimeter Indicator 0 -1 ma. 
shunt. 250° dial NEW 2.95 

LM & BC -221 Frequency Meter with cal. 
book, crystal, and tubes . EXCELLENT 99.50 

SCR -625 Mine Detector NEW 69.50 
USED 39.50 

AN /APN4B Complete EXCELLENT 150.00 
PE -218 Inverter 400N NEW 29.50 
Weston Model 545 Tachometer Meter 

NEW 17.50 
HS -33 600 ohm Headsets USED 3.50 

NEW 5.95 
400 cycle Inverters -G.E. 5D21NJ3A 

Input 24V. DC. Output 115V. AC. 
400 cycles 485 V.A. NEW 24.50 

DuMont 2.11 Oscillograph .. EXCELLENT 300.00 
G.E. Oscillograph CRO5Y..EXCELLENT 225.00 

T3. 148 /UP. Large quantity BC- 348'x, TS -12. 
TS -I3, TS -100, 1050 /APA -1I Indicator, APR -4 
Tuning units. Write for Prices. 

Receiver- Indicator R- 65 /APN9 complete $400.00 
Drafting Machine single scale 16" Fulcrum 

less scale. Exc. 35.00 
CRT -3 Two -Channel Gibson Girl ..NEW 75.00 
DuMont 224 Oscillograph less front 

cover EXCELLENT 125.00 
889R Tubes 100.00 
TS-174 /U Frequency Meter . EXC. COND 400.00 
NOTE: One of the largest and most complete electronic 
surplus stocks in the country. We have thousands of 
tubes. capacitors. plugs, accessories, transmitters-re - 
ceivers, test equipment, etc. Send us your require- 
ments. 
TERMS: Prices F.O.H. Pasadena. California. 29% on 
all 
Prices subjectdtoschangefwithout 

add Sales Tax. 
ice. 

cuits following the first stage, where 
some amplification has been given the 
signal, it is unnecessary to even touch 
the probe tip to the circuit under test. 
Response can be obtained merely by 
bringing the probe close to the circuit 
connection. Strong response can also 
be obtained by placing the probe tip on 
top of glass envelopes of tubes in the 
i.f. and audio stages. 

It will be noted that with the gain 
control full on a slight hum can be 
heard from the tracer speaker. This 
hum originates entirely from free a.c. 
pickup by the short probe tip and can 
be eliminated by poking the probe in- 
side a grounded metal can. The hum 
is of no consequence since under nor- 
mal operation the volume control is 
seldom more than half on, and at this 
setting no hum whatsoever will be 
noticed. 

One precaution should be observed 
in the construction of this instrument. 
All high voltage wiring in the plate cir- 
cuit of the 6F6 power stage should be 
of the high voltage type or at least 
provided with adequate insulation to 
prevent breakdown under certain con- 
ditions of high frequency audio input. 
Actual measurements at 5000 cycles 
input to the probe have indicated an 
output voltage at this frequency of 
more than 600 volts developed at the 
plate of the 6F6. This is practically 
the overload point of the output stage 
and is obtained with the volume con- 
trol full on. Since the control is sel- 
dom more than half on no trouble 
should be experienced from insulation 
breakdown. The point is mentioned 
only to acquaint the reader with the 
fact and perhaps prevent him from 
being knocked on his dorsal posterior 
if he should happen to accidentally be- 
come a part of the output circuit under 
the above conditions. 

An interesting experiment to demon- 
strate the tracer's sensitivity may be 
performed by operating the signal 
tracer as a "wide- band" receiver. This 
may be done by connecting an ordinary 
2.5 mhy. r.f. choke between a receiving 
antenna and ground. The ground side 
of the choke is connected to the tracer 
chassis and the probe touched to the 
antenna side of the choke. The result 
will be a bedlam of broadcast stations, 
police, hams, airlines, beacons, and 
everything else all bursting forth from 
the speaker at the same time. -3[I - 

CONDENSER TESTERS 
By C. D. CHANDLER, W4BO 

HERE'S a kink on the use of con- 
denser testers that I have found 

very useful in the measurement of small 
values in critical crcuits (FM trans- 
mitter pulse, TV receivers, and equal- 
izers) where two condensers must be of 
equal value. 

Using a v.t.v.m., measure the voltage 
across the grid to cathode of the "eye" 
tube, use this voltage as the balance 
indicator rather than the "eye." In 
this manner the values can be meas- 
ured very closely. I have been able to 
restore a circuit to normal with ease by 
"culling" my stock of condensers. 

I hope that this hint will be of some 
use to fellow sufferers. 
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Franklin Oscillator 
(Continued from page 58) 

hat shielded cable be used to minimize 
ossible radiation which might cause 

i terference to television sets in the 
icinity. 

Construction 
If the accompanying photographs are 

arefully studied, there is little that 
an be said regarding construction of 
his exciter. It is assembled in the 
onventional manner. 

The v.f.o. unit may be mounted in 
he three -compartment war -surplus 
ast- aluminum box formerly housing 
he multi -gang tuning condensers for 
he RAK /RAL Navy receivers. With 
his arrangement it is possible to use 
he left -hand condenser and its worm - 
ear drive after the two unneeded sec - 
ions of the condenser have been re- 
oved from the box. This particular 
rrangement for mounting the v.f.o. is 
of necessary, however, for any con - 
entional means of v.f.o. assembly may 
e used. One point should be borne in 
ind. The tank circuit of the oscilla- 

or, as shown within the broken lines 
n Fig. 6, should be mounted in a corn - 
artment of its own, or at least mount - 
d away from the vacuum tubes. This 
s to insure isolation from heat and 
ttendant mechanical changes. 

The v.f.o. is bolted directly to the 
ront panel. The HRO type dial is 
pecified to provide extremely accurate 
alibration facilities. 

The frequency multiplier cascade is 
uilt on a standard 17 x 4 x 3 inch steel 
r aluminum chassis. This chassis is 
ery easily mounted in the exciter 
abinet by means of a pair of chassis 
ounting brackets modified as shown 

-n Fig. 9. The bottoms of these brack- 
ets are bent up at right angles to the 
oody of the bracket presenting a shelf- 
ike support for the ends of the chassis. 

One 6 -32 hole is drilled and tapped in 
each bracket and at either end of the 
chassis on the lip. As the unit is very 
Tight in weight, only one 6 -32 screw is 
needed at each end of the chassis to 
ecure it in place. 

The power supply chassis is secured 
o the bottom rear of the cabinet by 
small angle brackets. 

Fig. 9. Chassis bracket modifications to 
provide a secure and serviceable mounting 
for the frequency doubler cascade circuit. 

THIS SHELF- 
LIKE SUPPORT 
BENT UP FROM 

VERTICAL 

INGLE 6 -32 SCREW 
ON EACH BRACKET 

February, 1952 

REGISTERED 
TRADE MARK 

-first 
CHOICE 

everywhere! 
SUPERIOR PICTURE QUALITY 

...FULL RANGE AUDIO AND VIDEO 

.. ALL -WEATHER CONSTRUCTION 

MODEL 

8X -TV 

-WILL OUTPERFORM 

ANY OTHER ANTENNA 
OR COMBINATION 

THEREOF! 

90% of all Television Antennas being 
produced today are genuine TELREX 

"Conical -V- Beams" or imitations thereof! 

Because TELREX TV antennas are 
designed, engineered and field -tested by 
experts to produce results! You can 
depend on famous "Conical -V- Beams" 
for cleaner, sharper pictures, finer sound 
reception and rugged, weather -durable 
fabrication that means a lasting antenna 
installation! Check on the famous 
TELREX line, today! 

THE ULTIMATE IN HIGH GAIN 
ALL CHANNEL TV ANTENNAS 

The TELREX 8X -TV illustrated is the 
4 bay stacked array that outperforms all 
others at remote -from -transmitter loca- 
tions. "IF THE 8X -TV DOES NOT 
PROVIDE A USABLE 
SIGNAL, RECEP- 
TION IS IM- 
PRACTICAL." 

"CONICAL -V- BEAMS" are produced 
under Re -issue Patent No. 23,346 

CANADIAN AND FOREIGN 
PATENTS PENDING 

THE SKILL 
TO DESIGN.. 

THE FACILITIES 
TO PRODUCE.. 

THE ABILITY 
TO DELIVER 

CONICAL -V -BEAMS 

WANTED! 
ALL TYPES AIRCRAFT, RADAR, RADIO SETS, 
COMPONENTS. DYNAMOTORS AND ASSOCI- 
ATED EQUIPMENT. Such as ART -13, BC -611, 
Test Equipment, ARC -I, ARN -6, ARN -7, RTA -IB, 
Etc. 

WE PAY TOP DOLLARI 
WEST REGION ELECTRONICS, Dept. RW 
1437 South Norton Ave., Los Angeles 19, California 

Another Outstanding Jobber 

THE LUKKO SALES CORP. 
5024. IRVING PARK RD. CHICAGO 41, ILL. 

has all 17 KITS 
EICCINSTRUMENTS Y in stock! 

425K 5" SCOPE KIT $44.95 See EICO ad on Page* 

AA-10' V PEG EERIN 
27 MONS 

Radio engineering is a big field. There's room for 
you in it -if you're good. Get first -class training at 
Indiana Tech. Intensive specialized course, m elud- 
ing strong basis in mathematics and electrical en- 
gineering, advanced radio theory and design, tele- 
vision. Modern laboratory. Low tuition. Also 27- 
month courses in Aeronautical, Chemical, Civil. Elec- 
trical and Mechanical Engineering. Approved for 
G.L's. Enter March, June, September, December. 
You can earn part of your expenses right here in 
Fort Wayne while you are studying. 

INDIANA TECHNICAL COLLEGE 
922 E. Washington Blvd., Fort Wayne 2, Indiana 
Please send me free information on B.S. Engineering De- 
gree in 27 months as checked. 

D Radio -Television Aeronautical 
Civil Mechanical Electrical 

Name 

Address 
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A COMPLETE LINE t 
OF VIBRATORS ... i 

Designed for Use in Standard Vibrator- I 
Operated Auto Radio Receivers. Built t 

with Precision Construction, featuring g :: 
Ceramic Stack Spacers for Longer 

Lasting Life. Backed by more than 
20 years of experience in Vibrator 

Design, Development, and 
Manufacturing. 

NEW MODELS 

I /'NEW 
DESIGNS 

V NEW LITERATURE 

"A" Battery Eliminators, DC -AC Inverters 
Auto Radio Vibrators 

See rue feast es unite óaetmry 

AMERICAN TELEVISION d RADIO CO. 

Quality raaaduetó Siam 1931 
SAINT PAUL 1, MINNESOTA -U.S.A. 

152 

A 72 -ohm cqaxial cable, such as RG- 
59/U, is used for feeding r.f. from the 
v.f.o. to the frequency multiplier cas- 
cade, and from the final doubler or 
multiplier stage to the succeeding am- 
plifier stage of the transmitter. 

Tuning and Operation 
This exciter was designed with fa- 

cility of operation and ease of con- 
struction foremost. Therefore, no corn- 
plicated metering circuits were speci- 
fied, as it was felt that they were not 
needed in equipment of this type. All 
that is actually needed to "tune up" is 
a screwdriver and an accurately cali- 
brated wavemeter with a sensitive r.f. 
indicator, such as a meter with ger- 
manium rectifier circuit. Once initial 
tuning operations have been per- 
formed, the stages may be "peaked" 
with a 1/4 -watt neon lamp. 

Having made certain that all connec- 
tions have been properly made, plate 
voltage may be applied to the v.f.o. 
and the frequency doubler cascade. 
The wavemeter should be set at ap- 
proximately 1.7 megacycles and placed 
near the output of the 6SN7GT /G os- 
cillator tube (V, in Fig. 6). Then, the 
v.f.o. should be tuned until an indica- 
tion is noted on the wavemeter r.f. in- 
dicating device. The wavemeter should 
then be tuned to 3.55 megacycles and 
placed near L, and C (Fig. 6) tuned 
for maximum output as indicated on 
the meter. The 6ÁG5 buffer /doubler 
(V3, Fig. 6) is now tuned to 3.55 mega- 

cycles and is operating as a frequency 
doubler. 

Before proceeding with the adjust- 
ment of the frequency doubler cascade, 
the interstage coupling condensers Co 
C,,, C1, (Fig. 3) should be adjusted for 
approximately half capacity. Now, 
with appropriate coils in their sockets, 
the frequency multiplier cascade may 
be tuned, progressing from one stage 
to the next, in a conventional manner. 
With the wavemeter tuned to 3.55 
megacycles and placed near L, -L,, tune 
C, (Fig. 3) with a screwdriver until a 
maximum meter reading is noted on 
the wavemeter; with the wavemeter 
tuned to approximately 7.1 megacycles 
and placed near L, -L,, tune C,, for 
maximum meter reading; with the 
wavemeter tuned to approximately 
14.2 megacycles and placed near L,-Lo, 
tune C,; for maximum meter reading; 
with the wavemeter tuned to approxi- 
mately 28.4 and placed near L, -L3, tune 
C19 for maximum meter reading. 

If 21 mc. output is desired (when this 
frequency band is opened for amateur 
operation) V, (Fig. 3) may be used 
as a frequency tripler. In this case the 
wavemeter would be tuned to approxi- 
mately 21.300 megacycles and placed 
near Lo-Lo. A commercially wound coil 
for 21 megacycles (such as the "B c W 
JEL 15 ") should then be substituted 
for the 14.0 megacycle coil. Then 055 
should be tuned for a maximum meter 
reading on the wavemeter. 

For 50 megacycle output from V5 and 

Fig. 10. Complete circuit details and parts list for the power supply section. 

TI 
5Y3 VI GHI CH2 

e t 250 V. 
11 11 

fI50V. 
REG. 

CI C2 

T2 
.111 V2 

003 

T 

Irmiz 
U 

4 

T5 

CH3 

t 375 V. 

C3 R3 

6.3V. A.C. T0 
EXCITER HTRS. 

FI 

(C) 

\ 

-1-. 
6.3V A.C.TO 

FREQUENCY 
MULTIPLIER HTRS.' 

T,, R,- 25,000 ohm, 10 w. wirewound res. 
R, -5000 ohm, 2 w. res. R;; 35,000 ohm, 10 w. wirewound res. 

C3-125 aid., 350 v. elec. cond. 
C3 -20 pfd., (two 10 pfd.), 600 v. paper cond. S S -S.p.s.t. toggle sw. 
S3- D.p.s.t. toggle sw. 
PL,, PL, -117 r. pilot light 
F,-5 amp. fuse in 3AG holder 
T, -Plate trans., 325 -0 -325 v. @ 40 ma. 

T5-Fil. trans., 5 v. @ 3 amps. 
T3 -Plate trans., 400 -0 -400 V. @ 200 ma. 
T -Fil. trans., 6.3 v. @ 1.2 amps. 
T -Fil. trans., 6.3 v. @ 4 amps. 
CH, Filter choke, 5 hy. @ 50 ma. 
CH,- Filter choke, 7 hy. @ 50 ma. 
CH3- Filter choke, 4.5 hy. @ 200 ma. 

. v, -5Y3 tube 
V ,-0D3 tube 
V3 -5U4 tube 
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J. it will be necessary to use different 
coils than those specified in the parts 
list of Fig. 3. Coils should be substi- 
tuted as follows: L1 -L, should be re- 
placed by a 7.0 megacycle coil, L3 -L, 
:; hould be replaced by a 14.0 megacycle 
Boil, L, -L6 should be replaced by a 28.0 
Megacycle coil and L7 -L6 should be re- 
placed by a 50 megacycle coil. These 
oils may be the commercially wound 

variety; their exchange in this setup 
does not necessitate technical changes 
in the coils, or the circuit. In tuning 
he stages for 50 megacycles output, 

the v.f.o. should be tuned to approxi- 
mately 1.6 megacycles with V3 tuned 
o approximately 3.25 megacycles. 
hen V, (Fig. 3) should be tuned to 

.5 megacycles, V. to 13 megacycles, V. 
to 26 megacycles and finally V, to 52 
megacycles. Great care should be ex- 
ercised that output is not taken from 
Any coaxial socket but that of V, (J6). 
The 50 megacycle amateur band is not 
harmonically related to any other ama- 
leur band and therefore out -of -band 
Operation will result if the foregoing 
suggestions are not followed. 

It should be noted that 1.7 megacycle 
operation may be obtained by replac- 
ing L. (Fig. 6) and L, -L. (Fig. 3) with 
appropriate 1.7 megacycle inductances. 
In this case V. (Fig. 6) and V, (Fig. 3) 
would act as r.f. amplifiers with 1.7 
megacycle output obtained from Jr, 

To take advantage of the extreme 
accuracy and stability of this exciter, 
it should be calibrated with the aid of 
a very accurate signal generator in 
conjunction with the station receiver. 
However, a "dial scale versus frequen- 
cy" curve may be effectively plotted by 
obtaining frequency reports from sta- 
tions contacted across each amateur 
band. If this procedure is used, the 
unit should only be operated well with- 
in the band edges to avoid receiving 
the not so welcome QSL from the FCC. 
An accurate frequency meter will al- 
low operation close to the band edges, 
and relieve the operator of much 
mental strain. 

Conclusion 
Although many types of variable fre- 

quency oscillators have been intro- 
duced to the amateur world in the past 
few years, they all may be improved 
upon. In these days of congestion with 
the few hundred kilocycles allotted to 
the amateur service, it is more impor- 
tant than ever that we keep our sig- 
nals "put" and to insure that our key- 
ing characteristics are the best that we 
are able to provide. This exciter em- 
bodying the Franklin oscillator pro- 
vides a simple, clean, and dependable 
frequency control. When properly 
built, it is surpassed in stability only 
by a temperature -controlled crystal os- 
cillator. 

No effort has been made to keep the 
exciter down to "miniature" size, but 
there is no reason why the frequency 
doublers as well as the power supply 
could not be converted for miniature 
tubes. Then one would have extreme 
compactness in addition to the very 
desirable features already outlined. 

February, 19 :2 

SEE LEO FIRST FOR ... . 

hallicrafters 
I can SAVE you money ...Liberal Trade -ins 

s 

New S -76 RECEIVER 
Extra selectivity with double super- 
heterodyne circuit. One RF, two con- 

version and 3 IF stages. Range 
550 -1550 Kc, 1.7 -34 Mc in four 
bands. 8 tubes plus voltage regula- 
tor and rectifier. Complete with 
tubes, less speaker. 

R -46 SPEAKER $19.95 

$199.5° 
SX -71 RECEIVER 

Double Conversion sharp selectivity, 
plus built -in NBFM at moderate cost. 
11 tubes plus voltage regulator and 

I rectifier. Low down payment. 

R -46 Speaker $19.95 

NAME YOUR TERMS LOW DOWN PAYMENTS PERSONALIZED SERVICE 

HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 
S -38B $49.50 5 -72 Portable $109.95 
S -40B $99.95 SX -62 $289.50 
S -81 $49.50 S -78A $89.50 
S -82 .... $49.50 S -76 .... $169.50 R -46 Speaker $19.95 

Famous WRL RADIO 
REFERENCE MAP 25c 

CU on 10 -20 & 75 Meters 

NEW LOG BOOK 25c 
For mobile or fixed station. Spiral bind. 
ing. Fun column log listing all FCC re. ioisinfo. Will accommodate 1.525 sta- 
tions. "Q" gna, phonetic alpabet, 
amateur international prefixes. 

JUST OFF THE PRESS! 
WRL 1952 CATALOG 

Send for your copy today. Con- 
tains everything new in radio and 
television. Jam -packed with bar- 
gains. Leo I. Meyerson, W5 GFQ 

PHONE 7795 

lfr.l,tsl 

.. , MN, 

WRITE -WIRE 

I WORLD RA010 LABORATORIES 
744 West Broadway 
Council Bluffs, Iowa 
Please send me: 

Radio Map 
New Catalog 
Used Equipment list 

Name 

Address 

RN-2 

SR -75 Info 
SX -71 Info 
New Log Book 

City State r- --- ------- - ---e- 

BRAND NEW TUBES 
054G ..5 1.49 813 ....5 8.50 
1622 .. 3.25 YOUR a ll R 829 . .. 9.95 
1823 .. 8.95 SURPLUS 8298 .. 12.50 
1824 .. 8.50 WANTED! 832 . .. 5.50 
1822 .. 1.25 832A 9.95 
1N23 .. 1.49 We Pay 836 3.75 
182313 .. 4.50 Highest 837 .. 1.49 
3624 .. 4 50 Prices! 
3E29 .. 13.95 838 .. 2.9 
4E27 . 16.50 717A .5 1.39 860 . .. 3.95 

4 %150A.. 35.00 723A/ß.. 14.50 872A .. 2.75 
5021 ... 22.50 7268 ... 24.95 9318 .. 5.95 5.50 807 .... 1.59 1616 .. .90 663A485....... 

6.50 810 9.50 I.50 
15E 98 1625 .. .45 2508 ... 8.95 Vacuum 1632 .. .89 
307A ... . 3.95 Capacitors 1640 .. .80 

1.75 
7038 ... 4.95 50 -15 .5 5.95 2051 1.50 7158 .. 8.95 12 -20 . 6.50 8025 4.95 
715C ... 22.50 50.32 12.50 9003 .. 1.75 

Complete Line of Transmitting & Receiving Tubes. 

J. S. H. SALES CO. 
Dept. R -9, 7552 Melrose Ave., Los Angeles 46, Calif. 

PHONO NEEDLES 

For Any Type 
Record Player 

Please send me FREE Jenselector. Picks the proper 
replacement needle. 

Name 

Address 

City State_ ,,,,,, Industries, Inc., 3365. wood st., Chicago 12 __------- - - -awI 
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FOR 

CORNER 

FOLDED 

HORN 

ENCLOSURES 

Assemble your own folded horn from 
a Cabinart Kit. All material included. 
Gain a full octave of clean bass that 
is never reproduced by ordinary cabinets. 

MODEL 61 
12" Speaker 

$19.95 
MODEL 63 

15" Speaker 

The Kif includes: 

LUMBER CUT TO SIZE 

BAFFLE PRE -CUT 

FOR 12" OR 15" SPEAKER 

GRILL CLOTH 

HARDWARE 

PLASTIC WOOD 

GLUE 

KIMSUL ACOUSTIC INSULATION 

ASSEMBLY INSTRUCTIONS 

FINISHING INSTRUCTIONS 

$23.95 

SOLD ONLY THROUGH 

RADIO PARTS DISTRIBUTORS 

Your radio parts distributor can obtain this kit from: 

G & H WOOD PRODUCTS COMPANY 
75 NORTH 11th STREET BROOKLYN 11, N. Y. EVergreen 8 -3058 

MAGNETIC TAPE 

RECORDERS 

NETWORK 

RECORDER 

NWR -1 

just like being there 
THE ONLY low cost high 
fidelity tape recorders 
delivering professional 
performance. Professional 
users' net prices begin at 

$34500 
Write for Bulletin #102 
Manufactured By 

Berlant Associates 
4917 W. Jefferson Boulevard 

Los Angeles 16, Californie 
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ag 
170 illustrations 

Symptoms of defec- 
tive operation easily 
recognized, quickly 
corrected by illus- 
trations, diagrams 
and how- to -do -it 
facts in this new 
book. 

TELEVISION 

SERVICING 
by Walter H. Buchsbaum 

Get this brand new, complete 
handbook for sure -fire work- 
ing knowledge of TV in- 
stallation, maintenance and 
troubleshooting. Tells you 
step -by -step procedures for 
audio IF alignment, video IF 
alignment, aligning RF amp- 
lifiers, mixers, oscillators, etc. 
All possible defects classified 
for ready reference, thorough- 
ly analyzed to show what is 
wrong and why . and 
what to do to correct the de- 
fect. No mathematical knowl- 
edge needed ! Practical, au- 
thoritative, up -to- the -minute, 
the perfect handbook for set 
owners, trainees, and repair- 
men. 

USE IT 10 DAYS FREE 
Coupon below brings you "Television Servicing" 
on FREE trial for ro days, without obligation. Mail 
it NOW. 

PRENTICE -HALL, Inc., Dept.M -RN -252 
70 Fifth Ave., New York II, N. Y. 
Send me, for 10 DAYS' FREE TRIAL, "Tele- 
vision Servicing." I will ieturn it in ten days 
and pay nothing -or keep it and send $1.35 down 
(plus postage) and $2 monthly for 2 months. 

NAME 

ADDRESS 

CITY STATE 

IF-1 SAVE! Send $5.35 with this coupon, 
I_ and we'll pay postage and packing. 

Audio Simplified 
(Continued from page 72) 

reversal to drive the second push -pull 
grid with the proper voltage and phase. 
The driving voltage for this phase -in- 
verter- amplifier tube is obtained from 
the voltage divider formed by the two 
resistors in the first push -pull grid. 
The resistances should be chosen so 
that 

A= R, + R_ 

R2 

where A is the gain of the phase in- 
verter tube. The exact value of the 
resistor (now shown as 10,000 ohms) 
must be selected very carefully for sat- 
isfactory balance of the push -pull am- 
plifier. A disadvantage of this circuit 
is that as the tubes age, the gain of the 
phase inverter stage may change and 
cause unbalance in the push -pull am- 
plifier. Cathode degeneration by use 
of an unbypassed cathode resistor can 
help to stabilize the gain to reduce this 
effect, or the use of a variable instead 
of a fixed resistor for the 10,000 ohm 
unit permits periodic readjustment to 
maintain accurate balance. 

Practical Circuits 
All of the sound reproducing sys- 

tems in use at the present time are 
based upon the circuits which have 
been described in this article. Push - 
pull power amplifiers are almost al- 
ways used when good reproduction is 
required, and one of the various phase 
inverter circuits is used to couple a 
single -ended voltage amplifier to the 
power amplifier grids. Good amplifiers 
almost invariably use negative feed- 
back to improve the distortion, fre- 
quency response, and stability, accord- 
ing to the negative feedback design 
equations which have been given in 
this article. 

The circuits which have been de- 
scribed previously in this article are 
redrawn, with practical component 
values, in Fig. 8 for the benefit of those 
who may want to use one of these cir- 
cuits in the construction of an ampli- 
fier. The tubes and components sug- 
gested in these schematics are suitable 
for most applications, and their specific 

Fig. 8. Practical component values for cir- 
cuits described herein. (A) Practical cath- 
ode- follower circuit based on Fig. 4B. (B) 

Cathode -follower phase inverter (Fig. 5). 

4-300V. 

E. 

6J5 

100K 

GAIN.95 
ROUT` 37511 

RINPUT 20 meç. 

(A) 

+300 V. 

1OOK 

TO 
GRID 

NO.1 

ó 

TO 
GRID 
N 

GAIN TO EACH GRID = .90 
RINVUT.10 me9. 
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FEEDBACK 
CONNECTION 

+ 300V. 

109K I00K 

Fig. 9. Application of negative feed- 
back to a two -stage dual -triode amplifier 
to provide a stable gain of 40 decibels. 

requirements will be discussed in fur - 
t Zer detail in connection with power 
amplifiers in a later article in this 
series. 

I A typical use of negative feedback is 
s own in the schematic of Fig. 9, which 
s ows the application of negative feed - 

ack to a two -stage dual- triode ampli - 
er to give a stable amplifier with a 
xed gain. The amplifier without 

feedback would have an amplification 
Of about 70 db, but the application of 
feedback from the second plate to the 
first cathode reduces this gain to 40 db. 

he total amount of feedback is 30 db, 
nd with this amount of feedback the 
ain will remain quite stable with 
ging of the tubes until they fail corn - 
letely. In most audio amplifiers, the 
egative feedback is generally applied 
ver the entire amplifier from the sec - 
ndary of the output transformer to 
ne of the first stages in the voltage 
mplifier. The manner in which this is 

accomplished, as well as the connec- 
ion of the various circuits to form a 

complete audio amplifier, will be dis- 
cussed later in this series. 

,(To be continued) 

The sound line 

that quality built... 

K X-25 

!AMATEUR EXTRA CLASS 
LICENSE 

HE FCC is currently considering a 
proposal to recognize amateurs of 

long experience by modifying the re- 
quirements for the Amateur Extra Class 
license in such cases. 

Any applicant for Amateur Extra 
Class license will be given credit for 
examination elements 1(C) and 4(B) if 

e so requests and submits evidence 
f having held a valid amateur radio 
tation or operator license issued by 
ny agency of the United States Gov - 
rnment during or prior to April, 1917. 

-El- 
TECHNICIANS NEEDED 

MITCHELL 
Air Force Base, N. Y. has 

sent out a call for trained commu- 
nications techni -ians to take part in 
its reserve training program. 

Training takes place one weekend a 
month for which members are paid for 
four days inactive duty, according to 
grade. 

Complete data on this program may 
be obtained by writing: Commanding 
Officer, 914th Air Reserve Training 
Wing, Mitchell Air Force Base, N. Y., 
Att: Recruiting Information. 30 

February, 1952 

There's a Newcomb quality amplifier 
for every sound need, from the low 
cost STANDARD E SERIES, through 
the superb DELUXE H SERIES, to the 
incomparable CUSTOM K SERIES 
illustrated. 

202 .ee I4r1 famett«'z e 

N#VUCOMB AUDIO PRODUCTS.,,, 
DEPT. 6824 LEXINGTON AVE. 
HOLLYWOOD 38, CALIFORNIA 

For GREATER TV ENJOYMENT... 

Cat. No. F -20 
List $3.75 

Cat. No. F -10 
List $3.75 

Install a MOSLEY 3 -WAY ANTENNA SWITCH 
Here's convenience! MOSLEY TV Antenna Switches 

give instant, easy selection of any one of three antennas. 
Special rotary type switch, making silver -to- silver con- 
tact, assures low -loss, constant impedance. 

Cat. No. F -10 is Flush Mounted Switch and Lead -in 
Socket combination for neat, concealed -in -wall installa- 
tion in standard electrical box. Cat. No. F -20 is enclosed 
in attractive plastic case for mounting on wall or back 
of set. Both models available in brown or ivory. 

MOSLEY Low -Loss TV Antenna Accessories Provide 
BETTER TV PICTURES Through More Efficient In- 
stallation! 

At leading Radio Parts Jobbers everywhere 

MOSLEY ELECTRONICS 
2102 

erland' 
akin 

sourd 
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Mandl's 
Television 
Servicing 

gives you detailed, illustrated 
trouble- shooting procedures for 
every flaw or failure you're likely 
to encounter. 

A COMPLETE MASTER INDEX and separate 
lists of trouble symptoms for each circuit defect 
make it easy to locate any particular trouble and 
the exact procedures for correcting it. Unusual, 
hard -to -find flaws as well as all common trouble 
are dealt with. 

THE LATEST CIRCUITS are explained and il- 
lustrated, including servicing techniques for UHF 
and VHF. 

ORIGINAL PHOTOGRAPHS- show actual 
symptoms that appear on the TV screen when 
defects occur. Hundreds of circuit diagrams, il- 
lustrations of station defects, scope patterns, and 
other illustrations aid in the identification and 
location of circuit faults . 

and these are only a few of the features that 
make this the most helpful, practical, and 
complete service manual yet to be published._ 

Are these outstanding 
radio & TV aids on your 
working reference shelf? 

Radio and TV Mathematics 
by Fischer. Step -by -step solutions for hundreds 
of typical problems, arranged under radio and 
electronic headings for quick reference. Shows 
what formulas to use, what numerical values to 
substitute, how to solve each 

Television for Radiomen 
by Noll. Very clear, non -mathematical explana- 
tion of all principles and full instruction on 
installation, alignment, adjustment, and trouble- 
shooting. - 

Television & FM Antenna Guide 
by Noll & Mandl A basic course on theory plus 
a complete handbook on all types of antennas 
and installation procedures. 

Movies for TV 
by Battison. Practical information on all equip- 
ment and experienced advice on the do's and 
don'ts of making newsreels, commercials, fea- 
tures, titles, special effects, cartoons, etc 

The Macmillan Co., 60 Sth Ave., N. Y. U 

Please send me copies of the books checked. 
I will either remit in full or return the books in 
10 days. 

Mandl's TV 
Servicing $S. (prob.) 
Radio & TV Math. 
$6.75 
TV for Radiomen Address 
$1.75 
TV & FM Antenna 
Guide $6.25 
Movies for TV $5.00 

Signed 
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NEW TV PRODUCTS 

on the Market. 
SOUND AMPLIFIER 

Vidaire Television Company, 576 W. 
Merrick Road, Lynbrook, New York 
has introduced a new push -pull sound 
amplifier for use with television receiv- 
ers having a single tube for sound 
output. 

In cases where the receiver has been 
designed without consideration being 
given to sound tone quality, by remov- 
ing the 6K6, 6V6, or 6Y6 sound output 
tube and plugging in the company's 
A -130 amplifier, the over -all frequency 
response of the sound system is in- 
creased. The amplifier is flat within 
1.5 db between 80 and 20,000 cycles. 

TV BOOSTER 
Blonder -Tongue Laboratories of 38 

N. Second Avenue, Mt. Vernon, N. Y. 
is in production on an improved version 
of the company's "Home Antensifier ". 

Designated the Model HA -2 -M, this 
unit covers all channels and is fully 
automatic. It has no knobs or con- 
trols and turns on and off with the 
TV set operation by means of an auto- 
matic, silent thermo -relay power 
switch. 

Featuring an improved 4 -tube chas- 
sis with 4 -stage cascaded amplification 

and.a push -pull circuit, the new model 
has an average gain of 16 times (24 db) 
over all channels. 

The unit is housed in a compact 
metal cabinet finished in mahogany 
hammertone. It may be installed in 
less than 1 minute, concealed or dis- 
played. 

TV CHASSIS 
Regal Electronics Corporation of 605 

W. 130th Street, New York, New York 
has just released a new television 
chassis which has been designed espe- 
cially for fringe area applications. 

The powerful 22 -tube chassis, ca- 
pable of driving 16 ", 17 ", 19 ", and 20" 
cathode -ray tubes, has a horizontal 
automatic frequency control which has 
been tradenamed "Regalok ". It has a 
70 degree yoke with ample sweep to 
cover a 20" television picture tube 
without shadows. 

The set also includes a turret type 
tuner, a high gain video amplifier, four 
stages of i.f. amplification, a power line 

filter, and sync clamping to insure 
absolute sync hold. 

The new chassis are now available 
at parts jobbers and distributors. 

CR TUBE EXTENSION 
General Cement Manufacturing Com- 

pany, 919 Taylor Avenue, Rockford, Il- 
linois, has devised a new picture tube 
extension which is said to speed serv- 
icing work and facilitate custom in- 
stallations. 

The No. 8689 permits the chassis to 
be removed without disturbing the pic- 
ture tube, as the picture tube can be 
mounted away from the chassis, thus 
allowing flexibility in custom -built TV 
cabinets. 

The extension measures four feet in 
length and is heavily insulated with 
positive contact receptacles. 

OPEN LINE ARRESTER 
JFD Manufacturing Company, Inc. 

6101 Sixteenth Avenue, Brooklyn 4, 
N. Y., has developed an open line light- 
ning arrester, the Model AT107. 

The new arrester is constructed of 
high dielectric porcelain. Under its 

-`-,..-- 

clear polystyrene cover positive con- 
tact can actually be seen when in use. 
The unit is permanently sealed against 
temperature and humidity changes. Its 
nickel -plated brass hardware provides 
lasting corrosion resistance. 
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packaged with four feet of ductile 
aluminum ground wire, the arrester is 
egbipped with a perforated steel strap 
fo I 

wall, window sill, or grounded pipe 
mounting. 

TV ATTENUATOR 
International Resistance Company, 

4 North Broad Street, Philadelphia 
8, Pa., has announced the availability 
of a new television attenuator which 
p rmits the quick reduction of unde- 
slable effects on picture and sound 
cused by excessively strong signals. 

Known as the QJ -3, the new unit 
p ovides signal attenuation from ap- 
proximately 0 to 70 db. Easily in- 
st 11ed, the attenuator permits the ad- 
jlstment of signal level to overcome 
such undesirable effects as adjacent 
c annel interference, background pic- 
t re on weaker stations, horizontal or 
v rtical patterns in picture, poor pic- 
t re definition, annoying hum or buzz, 
a d picture and sound breakover, when 
cáused by excessive signal strength. 

The unit may also be used in service 
work to duplicate fringe area signals 

hen the shop is located near a strong 
ldcal station. 

MALLORY U.H.F. CONVERTER 
A u.h.f. converter which is ready to 

be put on the market as soon as chan- 
nels have been assigned for commer- 
cial telecasting in the u.h.f. region has 

been announced by P. R. Mallory c 

C'o., Inc., Indianapolis 6, Indiana. 
The new unit is entirely self -con- 

tlined including the built -in u.h.f. an- 
tenna. No changes need be made in 

ny part of the television receiver with 
hich the converter is to operate. The 

onverter cabinet design and slide -rule 
dial make it suitable for use with any 
' .h.f. receiver. 

Two designs will be available, one 
1 aving an i.f. of 127 mc. for use with 
I. .h.f. receivers employing a Mallory 
six -turn "Inductuner," the second in- 
çorporating an i.f. output at v.h.f. 

hannel 5 or 6 for use with v.h.f. re- 
eivers employing switch -type tuners. 

TUBE REACTIVATOR 
Transvision Inc. of New Rochelle, 

IIT . Y., has just released a new cathode - 
ay tube reactivator which is portable, 
elf- powered, and completely self -con- 
ained. 

Because the unit weighs only 3 
Mounds, the reactivation of the CR tube 
can be performed in the customer's 

February, 1952 

ARROW "The Home of Values!" 
SCR 508 EQUIPMENT 

BC 603 Receiver L /dyn $24.95 Exc. Used 
BC 604 Transmitter L /dyn. 12.95 Exc. Used 
BC 605 Amplifier L /dyn. 4.95 New 
BC 606 Control Box .95 Exc. Used 
FT 237 Mounting 9.95 Exc. Used 
MP 48 Mast Base 2.95 Exc. Used 
DM 34, Dynamotor. 10.95 Exc. Used 
DM 36, Dynamotor 10.95 Exc. Used 
DM 37, Dynamotor 14.95 Exc. Used 
TM 11 -600 Tech Manual 1.95 
Crystals, Set of 80 19.95 

COMMAND 
(SCR 274 N) EQUIPMENT 

Used New 
BC -453, with tubes, $19.95 
BC -454 9.95 
BC -455 6 -9 mc receiver 7.95 $14.95 
BC -457 4 -5.3 mc transmitter 6.95 
BC -458 6.95 
T -19 ARC 5, 3 -4 mc transmitter... 10.95 
T -21 ARC 5, 5.3 -7 mc transmitter. 7.95 11.95 
T -23 ARC 5, 100 -156 mc xmtr 49.50 
BC -496, 2 position Rec. Control Box 1.95 
MC -215 Mechanical Drive Shaft, 

per length ... 
BC-450 3 Receiver Remote Control 
BC -451 Transmitter Control Box 69 
BC -442 Antenna Relay, complete 
3 Receiver Rack 1.95 

2.45 
2.95 
1.50 
3.95 

MIKES and HEADSETS 
HS 23 High Impedance Headset new $4.95 
HS 30 Miniature Headset used .98 
CD -307 Ext. cord for HS 23 -33 like new .95 

T -32 Desk Stand microphone. Good 
used Gond $2.95 

Throat Mike -T 30-New 98c 
Lip Mike -Navy Type -New. 98c 
Extension Cord and Switch Assembly 

for lip and throat Mikes -New 98c 
CW 49505 High impedance headset complete 
with leather headband and rubber cushions. 98C 

Used 
RS -38, Microphone new 4.95 
TS 10 sound powered HAND SET... new $9.95 ea. 

used $5.95 ea. 
HS -38 new $2.29 

WOBULATOR 
I See page 43- December "Radio News" 

$5.95 ea. 
CONDENSERS. 19e each....6 for $1.00 

1 mfd.- 800 VDC 1 mfd. -400 VDC 
.1 mfd. -1200 VDC 1 -2 -.4 mfd. -400 VDC 
1 mfd. -1200 VDC. .1 -.1 -2000 VDC 

39c each 3 for $1.00 
.25 mfd. -1500 VDC 1 mfd. -1000 VDC 

2 mfd. 22OVAC 

CATHODE 
3FP7 - - - 1.95 
5FP7 - - - 1.95 

5BP4 
16JP4 

RAY TUBES 
4AP10 - -$ .95 
5CP1 -- - 3.95 

- 3.95 
$19.95 

16DP4 19.95 
90 DAY GUARANTEE 

Tubes -304TH 
304TL 
830B 
9001 
9002 
9003 

$8.95 
8.95 
2.95 
1.39 
.98 

1.49 

MISCELLANEOUS 
SPECIALS! Used New 

BC 442 Less Condenser $1.49 $1.95 
APS 13 UHF Antenna, Pair .98 
I -97 Bias Meter 3.95 9.95 
RL 42 Antenna Gearbox Motor and 

Reel 
Circuit Breaker 40 Amps 
I 82 F Five Inch 360 degree com- 

pass indicator and Selsyn receiver 
A -81 -2 Transmitters Selsyn for I82 

indicator 
(both I82F & Trans. Selsyn for $11.00) 

PE -101 Dynamotor 
Model 507, Thermal -converter Wes- 

ton Type D, range .12 amp .59 
BC -1023 Marker Beacon Receiver, 

complete with tubes, shock mount 
and instruction manual 9.95 

BC -924 27 -38 MC. FM Transmitter, 
complete with tubes 19.95 

BC -684 27 -38 MC. FM Transmitter, 
less dynamotor 19.95 

SCR -183 complete 12 volt set with 
all coils, tubes, dynamotor and con- 
trol units 49.50 

ARB Control Box 1.95 
BC 1206 Receiver, new 7.95 
BC -375, transmitter only 19.95 .... 
TA -12, transmitter 22.50 
110 volt, 60 cycle blower 7.95 
A27 Phantom antenna 1.95 
PE 206 Inverter 4.95 
Scott Hi -Fi output transformer 1.49 
PE -218 Inverter 19.95 
BC -604, as is 7.95 
SCR -522, transceiver, less tubes... 39.50 
LP 21A ADF Loop 6.95 
BC -709, battery operated, lt. wt., inter -phone 

amplifier, complete with tube, shock mount and 
manual, brand new ea $3.95 

4.95 7.50 
.59 

7.50 

4.95 

2.75 

MONTHLY SPECIAL ! 
BC770 KEYER P/O RC 100 

Standard 19 -inch panel chassis containing many 
valuable parts such as 10 amp 110V 60 cps 
circuit breaker, l0mfd. 600VDC condenser, 6.3 
fil, transformer, etc. $2.45 new less tubes 

VIBRATORS 
2 Volt -7 Prong Synchronous.... 69c 10for$6.00 
6 Volt -4 Prong Non- synchronous.98C 10 for 9.00 

I. D. 6B /APN4 
LORAN INDICATOR SCOPE 

less tubes, like new.$29.95 
ONLY 7 

R9 /APN4, complete with tubes, like new.$17.95 

SCR 625 Famous Army Mine - Detector 
For Prospectors, Miners, Oil Companies, 

Plumbers, etc. 
This unit is being offered now at a considerable re- 
duction in price. Recently advertised at $79.50 it is 
now available in the same brand new wrappings in 
suitcase style carrying case (less batteries) at 

WHILE THEY Used, like 
LAST! new, $39.50 $59.50 

CPR -46 AC." Receiver (ASB7) -509 to 556 
mc, new with tubes $29.50 

CJP -20 ABX Power unit, (ASB7) new with 
tubes 4.95 

used with tubes 3.95 
Shipments FOB warehouse. 20% Deposit 

on orders. Minimum order $5.00. Illinois res- 
idents, add regular sales tax to remittance. 

Prices subject to change without notice. 

ARROW SALES, Inc. Dept. N, 1712 -14 S. Michigan Ave., Chicago 16, III. 
PHONE: HArrison 7 -9374 

ELECTRONIC CIRCUIT KIT 

Form your own electronic circuits with amazing kit. 
Contains resistor and carrier pigments, insulator and 
instructions -complete. Experiment, develop, minia- 
turize. 
Prepaid -$5.50. $5.50 plus C.O.D. 

ALDEN ELECTRO CO. 6760Chieago Island Ave. 

ONTHE BATTERY RECORDER 

WALKIE-RECORDALL sRECORDER- PLAYBACKY 
Continuous, permanent, accurate, indexed recording at 
only Se 
Picks up 

per 
nhd 

ru 
p to 60 

ante oRse, 
c ods 

r mcanent 
epleasback. lec- 

tures, dictation, 2 -way phone & sales talks; while 
walking, riding or flying. Records in closed briefcase 
with "bidden mike"! Write for Detailed Literature. 

MILES REPRODUCER CO., INC. 
812 BROADWAY Dept 8H -3 NEW YORK 3. N. Y. 

EASY TO LEARN CODE 
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. Availa- 
ble tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready -no QRM. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher lit- 
erally takes the place of an operator - 
instructor and enables anyone to 
learn and master code without fur- 
ther assistance. Thousands of successful operators have 
acquired the code" with the Instructograph System. 
Write today for convenient rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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There's a big factor showing up In the tape recording 
world ... it's the tragedy of High Maintenance Costs. 
Many radio stations are confronted with the daily 
ritual of recorder checking and adjusting. Added to 
the time cost of such inspections is the cost of fre- 
quent parts replacements and loss of program time. 

In contrast, Ampex users find their equipment will 
operate continuously eighteen hours a day with but 
infrequent inspection. Upkeep and replacements are 
almost nil; heads have remarkably long life. Ampex 
performance is constant over long periods of contin- 
uous operation. Long life with low maintenance is 
assured in each Ampex recorder by high manufac- 
turing standards and complete test of each machine 
before shipment. It all adds up to one sure fact - 
Ampex quickly pays for itself out of savings from 
lower operating costs and added dependability. 

111111, 

_ A AMPEX ELECTRIC CORP. 
=`p.. Redwood City, California 

Dealers in Principal Cities 

Complete Specifications on Request 
Shown is the time proven Model 300 Console. 
Throughout the field of professional audio 
recording this machine is the recognized 
leader. 

PE 
WeQfitete L2 Dead?/b5 

STAYa VTYfA/R 
WHEN POWER FAILS...with 

an ONAN Electric Plant 

Model10EL, 10KW A.C. 

When storms, floods, or fires interrupt 
electricity and force you off the air, you 
lose listeners and income. Guard 
against loss, assure vital public service 
during emergencies by installing an 
Onan Electric Plant. Onan Standby 
Electric plants serve many network and 
private stations. Automatic models to 
35,000 watts. 
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PORTABLE ELECTRIC PLANTS 
FOR MOBILE RADIO USES 
Supply A.C. power for broad- 
casting at scene of events. 
Light in weight. Can be car- 
ried by hand or in trunk of 
car. A.C. models: 400 to 
3,000 watts. 

W viteAvt FREE ?alde't 
D. W. ONAN & SONS INC. 
4816 University Avenue 
Minneapolis 14, Minneapolis 

* * * * * * * * * * * * * * * * * * * * * * ** * ** 
WE NEED YOUR: 

Surplus * 
Electronic Equipment* 

WE PAY TOP $$$ FOR 
WANTED * * 
-K * * 
* * 
* 
4( WRITE, WIRE TODAY! * TELL US WHAT YOU HAVE 
-1( 

TELL 
COMPANY, INC. 

* Dept. RN, 159 Carlton Ave. 

* Brooklyn 5, N. Y. 

Radio Receivers 
Transmitters 
ARC -1 
ARC -3 
ART -13 
Control Boxes 
Indicators 

An Connectors 
Clamps 
Plugs 
Cords 
Relays 
Telephone Materials 
WE BUY ANYTHING!! 

LEARN CODE NOW!!! 
BE A RADIOMAN . . . cb l;te 
Henized by all Service 

ren 
Br 

is an Electronic Code Trainer 
complete with Army Key- Tube -Phone- 
Variable Note. Simply plug in A.C. 
or D.C. and use. Instructions and 
simplified code training course 
eluded. Factory Guaranteed Com- 
plete as advertised. Nothing else to 
buy. We pay postage. Send Om 11Ç 
Check. Money Order.. . ADD ii!! x.77 Jd 
For Group Training, .eluxe model with $7.75. 
Additional Keys, for either unit, each $1.00. 

MISCELLANEOUS SPECIALS AT GREENWICH 
SURPLUS XMTR -BC1S0 -Freq. 6.2 -7.7 MC- Forerunner of ARC-5 less tubes and meter - with shock ts. good cond. only $ 2.95 
SURPLUS AIRCRAFT RCVR -ABK -5 -good shape. 

Y$ 7.95 
SPECIAL 1-MFO -1000 VDC-CD 4 for 1,00 
25 WATT RHEOSTATS -15, 25 40, 50, 60, 70, 

150 or 200 ohms. Fam. makes each .69 
BATHTUB-Dual .5MFD -600 VDC -S.T. , ,each .65 
VARIABLE -Split Stator -100 MMFD.,.. ea sect. 1.95 
HIGH VOLTAGE COND.-.001 MFD -75000 VDC, 

each 74.95 
CE N -180 MMFD -CEN. 100 for 5.00 
METER for MULTITESTER- (basic 0-1 Mil) 21 /i' 

SQ. used as 1.29 
TV TUBE SPECIAL - 6CD6 - Guaranteed -List 

$6.00. Our Price 
dozen 12.98 

Special- TUBULAR ELECTROLYTIC -Fresh Stock 
8 med. 450 VDC dozen 2.50 

GREENWICH SALES CO. NEW YORK 7D 
TN 

5" Speaker, 

home, if necessary, without removing 
the picture tube from the television 
set. In the majority of cases the re- 
activation is complete and permanent, 
amounting to a virtual rejuvenation. 

The unit will not work on broken fila- 
ments, broken glass, or shorted com- 
ponents. 

Further information on this unit is 
obtainable from Dept. DG of the com- 
pany. 

NEW 21" TUBES 
The Cathode -Ray Tube Division of 

Allen B. Du Mont Laboratories, Inc.,. 
Clifton, New Jersey has made available 
to the trade two new all -glass 21" rec- 
tangular TV picture tubes. 

Designated the Types 21EP4A & 
21KP4A, the new tubes employ the 
same all -glass bulb which results in a 
picture area of 242 square inches, 
larger than the previous metal -cone 
21" tubes. The screen face is made of 
filter -glass for minimizing reflections 
and improving contrast. 

The 21EP4A uses the company's bent 
gun for electromagnetic focusing. A 
single magnet ion trap is used. The 
21KP4A is one of the new "Selfocus 
Teletrons" requiring no focus controls 
or circuity. It provides absolute focus 
at all times. This tube may be used as 
a replacement for either electro- 
magnetic or electrostatic focusing type 
tubes. 

FRINGE -POWER AMPLIFIER 
Raytheon Manufacturing Company, 

Newton, Massachusetts, has developed 
a new fringe -power amplifier which 
has been designed to improve TV re- 
ception up to 38 per cent in rural areas. 

The new amplifier unit may be in- 

stalled by simply plugging it in. It is 
designed to provide added sound am- 
plification where picture performance 
has outdistanced the receiver's ability 
to pick up the accompanying sound. 

DEFLECTION YOKES 
Standard Transformer Corporation, 

3580 Elston Avenue, Chicago, Illinois, 

RADIO & TELEVISION NEWS 
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has added two new deflection yokes to 
its line of TV replacement parts. 

The DY -8 and DY -9, with cosine dis- 
t:ibuted windings designed to provide 
anti -astigmatic focusing over the entire 
picture tube area, are both 70 degree 
ferrite core units with coils wound on 
nylon bobbins. 

The DY -8 has a horizontal inductance 

of 8.5 mhy. while the DY -9 has an in- 
ductance of 13.5 mhy. 

Bulletin 387 describes these new 
$tancor units in some detail. A copy 

available on request. 

INDOOR ANTENNA 
Insuline Corporation of America, 36- 

02 35th Avenue, Long Island City 1, 
New York, is currently distributing a 
new table -top antenna of simple de- 
sign, rugged construction, and attrac- 
tive appearance. 

Tradenamed the "Meteor," the new 
unit has two nickel- plated arms which 
are adjustable in length from 15 to 38 
inches and are hinged so that they can 

be closed in completely or opened out 
flat. A weighted base with a padded 
bottom permits the antenna to be ori- 
ented quickly for best reception. A 
four -foot length of 300 ohm lead, fitted 
with spade lugs, is included. 

SHELDON TUBE 
The Sheldon Electric Company of 

Irvington, New Jersey has recently an- 
nounced the availability of a new, all - 
glass 21" rectangular, low voltage, 
electrostatic focus TV picture tube 
which features a special no -glare cy- 
lindrical face. 

Known as the 21FP4A, the new tube 
eliminates glare by using a cylindrical 
face by means of which annoying re- 
flections are thrown below the level of 
the viewers' eyes by tilting the tube to 
an almost unnoticeable degree. 

Volume production is expected to be 
reached on these tubes in the very near 
future. 

30 
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ELECTRONICS TECHNICIANS 

ELECTRICAL DRAFTSMEN 

CONVAIR IN SUNNY SAN DIEGO, 
CALIFORNIA, INVITES YOU.... 
-to accept a position now in the modern, progressive Convair 
Engineering Department . and live in beautiful San Diego, 

California - land of sunny Winters and blanket -cool Summers. 

Yes, Convair (Consolidated Vultee Aircraft Corporation) will pay 
your moving and travel expenses to a good job . . if you are 
a trained Electronics Technician or Electrical Draftsman. Aircraft 
experience a help . . but not necessary. 

WORKING FACTS: You get two holidays a week at Convair- 
overtime accomplished in 5 -day week. Attractive salary ranges. 
Interesting, challenging, essential, long -range projects of a wide 
variety, including - commercial aircraft, military aircraft, missiles, 

engineering research and electronic development. Excellent patent 
royalty arrangements. Top -notch retirement plan - better -than- 
average life and health insurance. Complete progress -salary 
review for each person twice yearly. Opportunity for continuing 
engineering education. 

MAIL THIS COUPON NOW 
FOR FREE BROCHURE GIV- 
ING COMPLETE DETAILS 
AND APPLICATION FORM. 

THANK YOU 
Mr. H. T. Brooks, Engineering Deportment 5000 

I Convair, 3302 Pacific Hiway, San Diego, California 

My name 

Occupation 

Address 

LCity State 

NICS 
Advance with ELECTRICITY 

You need firm grasp of fundamentals to keen paee with 
these complex. fast- growing fields. In thorough 2-year 
course learn electricity. electronics. physics. mathemat- 
ics. drafting, etc. Other engineering and technical 
courses. Coed. Day. evening. 44th year. Write for Catalog. 

FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16. Mass. 

MARK THESE VALUES! 
6SN7 . 79c 5U4 ...59c 
0Z4 ..$ .64 6A64 5 .89 
183 .. .89 6ÁC7 1.16 
1L4 .73 6AG5 .85 
IRS .. .79 6AH6 1.48 
SSS .78 6885 1.37 60E6 .$ .77 6CD6 .52.25 
1X2A . .95 6AU6. .64 68G6 . 1.89 6.16 .. .98 
SV4G . 1.09 6BA6 .67 60Q6 . 1.29 666 .....64 
5Y3 . .461 6BC5 .78 6C86 . .78 6N7 .. .98 
1000 Kt. CRYSTALS -Laboratory Precision 1 q 
Cut. New. Uncased Each "mu 

WRITE FOR YOUR FREE BARGAIN LIST NOW. 

Another Outstanding Jobber 

LIFETIME ELECTRONICS 
I ,___. 1501 ADAMS STREET TOLEDO, OHIO 

fi has all 17 KITS E /CO Lis 
in T, o k! 

221K VTVM KIT $25.95 See EICO ad on Page 

TOP STANDARD BRANDS ONLY-100% GUARANTEED 
RCA -GE- SYLVANIA-HYTRON_PH ILCO- KENRAD -NU- 

TUNGSOL- WESTINGHOUSE -WESTERN ELECTRIC 

6AL5 ..59c 12AU7..84c 6J6 ....98c 
SELL US YOUR IDLE TUBES AND SURPLUS 

CASH WAITING -TOP PRICES PAID 
65J7 
6567 
651-7 
6T8 

s .79 
.79 
.99 

1.09 

6W4 .5 .65 
7F8 1.49 
12AT7 1.05 
128A6 .77 

12BE6 § .84 35Z5 $ .54 
12BH7 1.07 5OA5 1.09 
12SA7 .79 50L6 .67 
12567 .72 957 . .29 
12507 .64 958A .59 
All Amer. Kit 53.23 

Prices subject to chtnoe. 
25% Dep. Bal. COD. N.Y.C. 

MARK electronics New°Yorrk 7211 N. Y. 
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Sold only thru Radio 

171" 
201, 

Rectangular C.R.T. 

Rectangular C.R.T. 

Mfrs. of 
PICTURE 

TUBES 
and 

Electronic 
Equipment 

Parts Jobbers 

net $211" 

net '32" 
nixes include tax 

EIGHTEEN MONTHS GUARANTEE! 
EBCO offers you a complete line of custom - 
quality picture tubes, manufactured to the 
highest standards, and guaranteed for 18 
months. ASK YOUR JOBBER. If he cannot 
supply, send us his name and we will arrange 
to ship through him. 

"EBCO" Dual- Purpose 
CHECKER -REACTIVATOR 

for TV Picture Tubes 
Check picture tubes 
for shorts. cathode 
emission, leakage. etc., 
without removing tube 
from TV set. Also PUT 
NEW LIFE into weak 
tubes with the REAC- 
TIVATING power of 
this instrument. (Will 
not work on tubes with 
mechanical defects). 
Lightweight, portable; 
110V -60 cycles. Fac- 
tory- guaranteed. ASK 
YOUR JOBBER. 19 95 

net 

FIELD STRENGTH METER 
Want better antenna orientation? Better 
TV performance? Want to save time and 
money? Then use the NEW "EBCO" FIELD 
STRENGTH METER. Measures field 
strength from 50 to 50,000 microvòlts at 
the 300 ohm input ter- 
minals. Many other great net ¡ 
features. 

2 -SET CONNECTOR 
with 

"VISUAL- PROOF" 
LIGHTNING 
ARRESTOR 

Operate 2 TV sets from 1 an- 
tenna with this connector. As 
lightning arrestor. electronic 
discharge is indicated by glow 
of two neon $4,95 lights. You see 
it work! net 

ASK YOUR JOBBER! 

ELECTRONIC BEAM CORP. 
923 Old Nepperhan Ave. 

YONKERS. N. Y. 
Phone: YOnkers 3-3514 
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Geiger Counter 
(Continued from page 37) 

mounting hole of the carrying handle 
also secures the bottom of the lucite 
block and the meter. One other screw 
at the top of the meter provides ade- 
quate fastening. 

Condensers C6 and C, are mounted in 
the top end of the case, adjacent to the 
meter, with their mounting strips spot 
soldered to the case. Flexible leads are 
first attached to the condensers to per- 
mit wiring them into the circuit at 
final assembly. Two condensers are 
used in parallel here to obtain sufficient 
capacity in the available space. 

After all the metal work is com- 
pleted, the finished case is spray 
painted with automobile enamel or 
hammertone lacquer and the result is 
an exceptionally sturdy and finished - 
appearing product. 

All other components, except the 
phone jack, are mounted on a small 
sub -chassis, 21/2 inches wide by 3% 
inches long, with a 1/2 -inch lip at the 
rear and a 11/2 -inch lip at the front. 
The sub -chassis is held to the case by 
three holes in the front lip, through 
which pass the mounting bushings of 
the two toggle switches and the volt- 
age- adjusting potentiometer. This po- 
tentiometer shaft is fitted with a small 
knob and is prevented from accidental 
turning by the guard formed by the 
upper end of the carrying handle and 
a piece of 1/4 -inch diameter metal rod. 
The rod is located so that it just clears 
the knob and is mounted to the handle 
by a machine screw, after first drilling 
and tapping one end of the rod. 

Looking at the rear of the sub - 
chassis, Fig. 4, the three tubes are 
mounted in line across the rear, with 
V4 at the top, V1 in the center, and V2 

at the bottom. The three high voltage 
condensers, C4, C5, and C5, are mounted 
in line between the tubes and the rear 
of the meter case. The particular con- 
densers specified are conveniently 
mounted to the chassis by use of the 
screw terminals provided at either end 
of the units. It is necessary to use in- 
sulating washers when mounting C8, as 
one end of it does not go directly to 
ground. 

The transformer, T1, and reactors, 
CH1 and CH2, are mounted in line on 
the bottom of the sub -chassis, as ob- 
served in the photographs. In Fig. 4, 
Tt is at the extreme bottom, and is 
mounted on an insulating disc of lu- 
cite, 1 -inch in diameter and % -inch 
long. The method is to attach the disc 
to the transformer by two holes drilled 
through the disc and deeply counter- 
sunk for flathead machine screws, to 
provide electrical clearance from the 
screws to the chassis. The disc and 
transformer assembly is then held to 
the chassis by a hole drilled halfway 
through the disc and tapping the hole 
for a machine screw. The transformer 
operates with high peak voltages and 
the windings will break down to the 
case if it is not insulated from the 

chassis. The proper connections for Ti 
are indicated in Fig. 2 by the encircled 
numerals, which refer to the numbered 
terminals on the actual transformer. 

It is most important that well insu- 
lated hook -up wire be used when wir- 
ing the instrument. If the insulation 
is not adequate, undue leakages and 
voltage breakdowns will certainly oc- 
cur. A plastic -insulated wire, such as 
Belden Type 8913, is recommended. 
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DRILLING LARGE HOLES 
By RUFUS P. TURNER, K6AI 

THE technician who must get along 
with a small electric drill will be in- 

terested to learn that clean, "drill press - 
type" large holes can be cut easily with 
counterbores operated in the electric 
drill. Counterbores require small pilot 
holes which keep them running true 
while doing the cutting. They never 
give egg- shaped or triangular holes, the 
woe of electric drill users, whether the 
stock is a thin chassis or 1/4 -inch panel. 

The high -speed type counterbore 
should be used. Essential sizes for radio 
work are %" for volume controls, ro- 
tary switches, pilot lights, and socket 
punches; 1/2" for toggle switches and 
binding post plates; and 3/4" for 9 -pin 
miniature sockets and large pilot lights. 

30 

Using a counterbore in an electric drill. A 
clean, 3/8" hole is being cut. A 3/4" coun- 
terbore is shown at right of the chassis. 
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Readers are asked to write di- 
rectly to the manufacturer for 
the literature. By mentioning 
RADIO & TELEVISION NEWS, 
the issue and page, and enclosing 
the proper amount, when indi- 
cated, delay will be prevented. 

CLAROSTAT CATALOGUE: 
Clarostat Mfg. Co., Inc., Dover, New 
ampshire has issued a concise tech - 
ical catalogue which has been desig- 
ated No. 51. 
Most of the space in the publication 

i- devoted to extensive listings of types 
nd values of resistors and controls. 

]terns listed are standard and include 
carbon and wirewound controls of vari- 
us types and sizes, attachable shafts 
nd switches, rotary switches, con - 
tant- impedance controls and sound 
ystem attenuators, tube -type resistors 
nd ballasts, line voltage regulators, 
xed and adjustable power resistors, 

lower rheostats, glass -insulated flex - 
'ble resistors, TV beam benders, and 
he company's resistor decade box. 

Copies are available from Clarostat 
istributors or from the company 
irect. 

ii 

SERVICE HINTS 
Readers of this magazine are being 

ffered a free copy of a newly pub - 
ished booklet "How to Simplify Radio 
nd TV Repairs" by Feiler Engineering 
o., 8026 N. Monticello Avenue, Skokie, 
llinois. 

The booklet, which normally sells for 
5 cents a copy, contains helpful data 
n radio and TV servicing and outlines 
he advantages of signal tracing tech - 
iques. 
When requesting copies of this pub - 

ication, readers are asked to mention 
ADIO & TELEVISION NEWS. 

L. 

RELAY CATALOGUE 
Advance Electric & Relay Co., 2435 
orth Naomi Street, Burbank, Cali - 

ornia is currently offering a copy of 
is new relay catalogue to interested 
ersons. 
This two -color catalogue illustrates 

nd describes the company's complete 
me of standard and special relays and 
ncludes detail data, dimensions, con - 
act combinations, circuitry, and prices. 

Among the units covered are circuit 
ontrols, radio and h.f. keying, midget, 
ircraft, coaxial, hermetically -sealed, 

and special purpose types. 

RECTIFIER DATA 
A booklet containing a reprint of the 

article "Metallic Rectifier Design and 
Application" is being offered by Radio 
Receptor Company, Inc., Seletron Rec- 
tifier Division, 251 W. 19th Street, New 
York 11, N. Y. to interested persons. 
February. 1952 

Be 

ON WISE with G R EYLG C K TUBE BUYS! 
All tubes listed below carry 6 month Guarantee -excepting only burnouts and breakages. At these 
sensationally low prices, these tubes must be ordered in quantities of AT LEAST 10 ASSORTED 
TYPES -add 10% for orders under 10 tubes. All individually boxed in attractive Greylock Cartons. 

1L4 6AT6 6J5GT 12ÁU6 
155 6ÁU6 6J7GT 12A8GT 
1U4 6AV6 6S4 126A6 
1U5 6BA6 6SK7GT 12F5GT 
3Q4 6BE6 6V6GT 125E6 
3V4 6C4 6W4GT 25Z5 
5Y3GT 6C5GT 6X4 35W4 
6AL5 6C6 6X5GT 35Z5GT 
6A95 6CB6 12ÁT6 11723 

YOUR NET / 9°c 
COST EACH F 

1V2 6BC5 
5U4G 6SA7GT 
6AB4 6SL7GT 
6AS5 12AL5 
6A96 12AV7 

YOUR NET 
COST EACH 

12AX4GT 12SQ7GT 
12BA7 25Z6GT 
12J5GT 35Y4 
12Q7GT 5065 
12S8GT 80 

69¢ 
1LA4 1X2 6BJ6 
1LN5 6ßH6 6J6 
1NSGT 

YOUR NET Q9¢c 
COST EACH Q 

6SG7 
7Aß 
12AT7 

OZ4M 
1R5 
114 
354 
5X4G 

6AR5 
6R7GT 
6SQ7GT 
6SN7GT 
6U4GT 

12AU7 3585 
12AV6 35C5 
12AX7 SOCS 
12SK7GT 50L6GT 
25L6GT 

YOUR NET 59¢ COST EACH 

1LC5 
6AG5 
6AK5 
6AK6 
6BA7 

6BQ6 
618 
6Y6G 
7A7 
7E5 

7N7 12SN7GT 
7X7 25BQ6GT 
12K8GT 35L6GT 
12SA7GT 

YOUR NET 79¢ COST EACH 

12BH7 6AC7 14C5 7C7 
1918 32L7GT IA7GT 

YOUR NET 99¢ COST EACH 

6BG6G $1.09 
196G6G 1.09 
B3GT 1.19 

6AG7M 1.19 
6CD6G 1.29 
6BL7GT 1.29 

12AZ7 $1.29 
6AH6 1.29 
6597 1.49 
6V3 1.59 
807 1.79 
7JP4 CRT 16.50 

SPECIAL -6ÁR6 $2.49 
SPEAKER SPECIALS 

Perma ent Magnet -Alnico No. 5 Slugs 
3" PM .68 oz. $1.09 
4" or o" PM .68 oz 1.29 
C" PM 1.0 oz. 1.59 
5x9" 1M 3.10 oz. 3.49 
8" PM 2.15 oz. 3.69 
10" PM 6.8 oz. 5.95 
12" PIE 3.2 oz. 4.95 

AUTO SPEAKERS 
714" 4 -ohm dynamic less output $2.19 
Ty," l'M les., output 4.95 

4 ELEMENT 
CONICAL 

ANTENNAS 
Constructed of r e i n- 

` i forced butt seam alu- 
minum elements and strong steel cross bars; 
ruggedized insulators. $3.99 SINGLE Order #P-003 003 

STACKED Order #P -004 $8.29 
Extra elements for conicals to make fan- flector 
type. 
P- 009 -Low Band Elements. each 49c 
P- 010 -High Band Elements, each 35e 

CHIMNEY MOUNTS E -1585 Only 99e 

TERMS: Net C.O.D., F.O.B. 
New York City. 25% De- 
posit on all C.O.D. orders. 

GREYLOCK "BONDED" ELECTROLYTIC 
CONDENSERS 
Guaranteed 
Fresh Stock 

Lots of 10 -Your Assortment 
Mfd. W.V.DC Net each Mfd. W.V.DC Net each 
16 150 $0.29 40 s 40 150 .45 
24 150 .35 50 a 30 150 .45 
30 150 .35 S 450 .29 
40 150 .39 8 X 8 450 .49 
20 a 20 150 .39 10 450 .39 
20 x 40 150 .39 30 450 .44 
30 x 30 150 .44 40 .450 .49 
Above prices are for minimum quantities of 10 asstd 
condensers. Deduct additional 10% discount in lots 
of 100 assorted condensers. 

FAMOUS MAKE TV BOOSTER 
Regular List $32.50. 
No. Q- 001 -WHILE THEY LAST!.... $7695 

FOR ADDITIONAL VALUES: 
Radio Names. Radio & TV Servicemen, Elec- 
tronics Experimenters -write for Greylock's 
Great New Catalog N -2, crammed full of money- 
saving values for you! 

GREYLOCK ELECTRONICS SUPPLY CO. 
115 Liberty Street - New York 6, N. Y. 

MAKE THIS YOUR HOME FOR IMPORTANT 
WORK UNDER IDEAL CONDITIONS 

TEST & INSPECTION ENGINEERS FIELD ENGINEERS 
ELECTRONIC ENGINEERS LAB. TECHNICIANS 

TV RECEIVER DESIGN ENGINEERS 
NEEDED TO WORK ON: YOU BENEFIT FROM high wages, a 
Radar, G. C. A., Mobile modern, air -conditioned plant, paid 
Radio, Auto Radio, Airborne vacations and holidays, group insurance 
Communication & Naviga- and a good chance for advancement. tion Equipment, Television, 
Antennas, Microwave Housing immediately available in the 
Equipment, Servo Mechan- beautiful suburban and country areas 
isms and Guided Missiles. that surround the Bendix Radio plant. 

Write, Phone or Wire Mr. E. O. COLE, Dept. 0 

RendAl Radio 
DIVISION OF BENDIX AVIATION CORPORATION 

BALTIMORE 4, MARYLAND 
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ELECTRONISC MADE EASY WITH THE 

ELECTRONIC TRAINING UNIT 

¡u/ o LFl4f773'=TBZ 6ñCST1TUF 
[LtßrAmltC á`3óHtii 4N81Mfbe:Eia^YII9LLtt% 

Model 101 
for 

Experimenters 
Servicemen 
Hobbyists 
Students 
Schools 

L.A1ú 

RADIO RECEIVER 

SIGNAL GENERATOR 

CONDENSER 
TESTER 

SUB. TUBE TESTER 

uhf 
An A &A. 

AVAILABLE IN EASY TO AS- 
SEMBLE KIT FORM complete 
with ILLUSTRATED instruction 
manual Wired and assembled 
only 12.50 additional. 
Please send 25% plus postage with 
C.O.D. Postage prepaid wit1i check 
or money order' 

237 Washington Street Newark 2, N. J. 

SHOOT TV TROUBLE. 
FAST! 

With H. G. Cisin's Copyrighted RAPID 
"TV TROUBLE SHOOTING METHOD" 

Without experience or knowledge, this guaranteed 
new method of servicing TV sets enables you to DIAG- 
NOSE TV troubles as rapidly as an expert. NO 
THEORY -NO MATH -you can locate all faults in 
record -breaking time, regardless of make or model. 

"TV TROUBLE SHOOTING METHOD" is the 
most valuable aid to TV servicing ever written. Be a 
TV Trouble Diagnostician. Increase your present earn- 
ings. Open your own Profitable Business or get a 
high -paying skilled job. 

It's all in this book . 
Nothing more to Pay -Nothing else fo Buy 

Alphabetically listed, there are 85 picture troubles, 
over 58 raster and 17 sound troubles and by this 
unique copyrighted method you know EXACTLY 
WHERE the trouble is; plus step -by -step instruc- 
tions, including 69 RAPID CHECKS, enabling you 
to find the faulty part. 

13 IMPORTANT PRELIMINARY CHECKS NEED 
NO INSTRUMENTS! Of the 69 Rapid Checks, OVER 
65 ALSO REQUIRE NO INSTRUMENTS! Rapid 
checks include emergency checks for distorted pic- 
tures, defective tubes including PIX tube, plus 57 
others. ALL EXPLAINED IN SIMPLE LANGUAGE. 
PERFORMED WITHOUT INSTRUMENTS, MANY 
CHECKS USE THE PICTURE TUBE AS A GUIDE. 

FI. G. Cisin, the author, is the inventor of the 
AC /DC midget radio. He licenses RCA, AT &T, etc. 
He has also trained thousands of technicians now own- 
ing their own prosperous TV service organizations or 
holding highly paid TV positions. His years of ex- 
perience are embodied in this remarkable new TV 
TROUBLE SHOOTING METHOD. 
Guaranteed. Money Back in 5 Days if Not Satisfied! 
Send your name and address 
today with 51 for your post- 
paid copy; you'll say it's worth 
hundreds! 

1 
Postpaid 

H. G. CISIN- CONSULTING ENGINEER 1 

(Dept. N -4), 200 Clinton St., Brooklyn 2, N. Y. 1 

1 

1 

1 

Name 

Address 

City Zone.... State 
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The March Issue of 
RADIO & TELEVISION NEWS 

Will Be on Sale February 29 

TWIN- 
TRAX* 

TAPE 

RECORDERS 

... give you more 
MORE MODELS 

the most complete variety of recorders 
for professional, semi -professional and 
experimenter use. 

MORE FEATURES 
for better quality, smoother perform- 
ance and easier operation. 

MORE VALUE 
because our direct sales policy saves 
you dealer markups. 

Send today for our catalog 5109 which lists complete 
technical specifications and performance ratings for 
all recorder models and accessories. :Trademark Reg. 

AMPLIFIER CORP. OF AMERICA 
398 Broadway New York 13, N. Y. 

BARGAIN RADIO NNW 
SERVICEMEN! 

Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROOST KANSAS CITY, MO. 

Written by Julian Loebenstein, the 
article is thoroughly illustrated with 
application photographs, drawings, dia- 
grams, and charts. It reviews the 
background of metallic rectifiers and 
clarifies the various factors in their 
application to electronic circuits. 

Copies will be forwarded without 
charge to persons making their re- 
quests direct to the company. 

TV -RADIO CATALOGUE 
Star Electronics Distributors, Inc., 

7736 S. Halsted Street, Chicago 20, Illi- 
nois, has announced a new 52 -page 
"Winter- Spring Bargain Catalogue." 

Designated Catalogue No. 12, the 
new publication lists a complete line of 
both standard and bargain merchan- 
dise. Thousands of items for service 
technicians, manufacturers, experi- 
menters, amateurs, and engineers are 
listed. 

Included are speakers, baffles, anten- 
nas and accessories, TV components, 
receivers, cabinets, record changers, 
and many other items. 

TRANSFORMER CATALOGUE 
The Halldorson Company, 4500 N. 

Ravenswood Avenue, Chicago 40, Illi- 
nois has issued a new and comprehen- 
sive catalogue -manual which includes 
not only a complete television and auto 
replacement guide but also other use- 
ful information to make it handy sales 
manual as well as a catalogue. 

Items have been renumbered for 
quick selection and easy use. The pub- 
lication features the latest develop- 
ments, including an up -to -date listing 
of television replacements such as fly- 
back transformers, deflection yokes, 
focus coils, and other components. 

A copy of the new catalogue may be 
obtained from any of the company's 
authorized distributors or from the 
company direct. 

TV SERVICE GUIDE 
General Electric Company's new and 

comprehensive television service guide 
is currently available to service tech- 
nicians, dealers, and distributors. 

This 80 -page publication is designed 
for easy "on- the -bench" reference, 
each page opening flat, the paper dirt 
and fingerprint- resistant. 

The new guide contains schematic 
diagrams with circuit symbol numbers, 
tube locations, top and bottom chassis 
views and cabling diagrams on combi- 
nation sets, accurate information on 
102 G -E chassis, plus 10 r.f. tuners 
used in 86 TV chassis. A picture sec- 
tion identifies every postwar G -E tele- 
vision set made from 1945 through 
present production models including 
the 24 inch chassis, plus color code 
charts for resistors and condensers. 

The guide is priced at $1.00 and is 
available from the company's distribu- 
tors or from the company at Syracuse, 
New York. 

COLOR CODE CHART 
The first color chart to include all 

the color- coding requirements of the 
entire electronic industry has been 
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prepared by Centralab Division of 
Globe -Union Inc., Milwaukee, Wiscon- 
sin. 

Printed in eleven colors with over 
3300 color dots or marks, the new color 
code chart is especially suited for use 
by electronic engineers, in research 
and educational laboratories, by pur- 
chasing and production men, by radio 
and TV service engineers, and by dis- 
tributors of electronic equipment. 

Color coding outlined on the new 
chart includes that of transformers, 
battery cables, , antenna and ground 
leads, telephone switchboard cable, 
RTMA and JAN mica, paper, and 
ceramic condensers, standard values 
of fixed composition resistors, miscel- 
laneous condensers and resistors, elec- 
trodynamic speakers, and radio and 
television chassis. 

Initially, distribution will be made 
through the company's representatives 
and jobbers. Later it will be made 
available to anyone at a nominal 
charge. The chart measures 36 inches 
high and 30 inches wide. 

RECTIFIER HANDBOOK 
The Rectifier Division of Sarkes Tar - 

zian, Inc., Bloomington, Indiana has 
compiled a new "Selenium Rectifier 
Handbook" which has been designed 
for engineers, service technicians, 
hams, and experimenters. 

The handbook contains 48 pages 
which cover radio -television type recti- 
fiers, and schematic diagrams on how 
to use these units. Seven pages are 
devoted to replacement information, 
while 25 pages cover power and high 
voltage selenium rectifiers with iso- 
thermal, frequency, and reverse char- 
acteristics. 

The booklet will be sent free to en- 
gineers but service technicians, ama- 
teurs, and experimenters may obtain 
a copy by sending in 50 cents with 
their requests. 

ALLIED CATALOGUE 
Of interest to service technicians and 

custom builders is the new special sup- 
plement No. 128 recently released by 
Allied Radio of 833 W. Jackson Blvd., 
Chicago 7, Illinois. 

This 16 -page booklet lists latest tele- 
vision and radio releases and includes 
tuners, boosters, tape recorders, con- 
verters, a.c. -d.c. receivers, record 
changers, phonograph components, 
television accessories, TV antennas, TV 
chassis, test equipment, communica- 
tions equipment, tools, and cabinets. 

POCKET REFERENCE BOOK 
The Tube Department of Radio Cor- 

poration of America has again pub- 
lished its "Pocket Reference Book" 
which is issued annually for the benefit 
of dealers, service technicians, and in- 
dustrial users. 

Available at all RCA distributors, 
the new book has been completely re- 
vised and expanded to include infor- 
mation on RCA products introduced 
during the current year. The booklet 
also contains complete product listings 
and comprehensive data on the char - 
February, 1952 

THE JUNIOR SUPER -METER 
THE MOST COMPLETE AND COMPACT 

MULTI- SERVICE INSTRU- 
MENT EVER DESIGNED! 

Measures: 
Voltage 
Current 

Resistance 
Capacity 
Reactance 

Inductance 
Decibels 

Plus Good -Bad scale for checking the qual- 
ify of electrolytic condensers. 

Handsome round cornered molded A 

0 Bakelite case 3%"x5% "x2 %" com- Y 
plete with all test leads and instruc- 
tions. 

Specifications: 
D.C. Volts: 0- 7.5/75/150'750/1500 Volts. 
A.C. Volts: 0 -15j 150 ¡300 ¡15003000 Volts 
Resistance: 

0- 10,000/100,000 ohms. 0 -10 Megohms. 
D.C. Current: 0- 7.5%75 Ma. 0 -7.5 amperes. 
Capacity: .001 Mfd. -.2 Mfd..1 Mfd. -20 Mfd. 
Electrolytic Leakage: Reads quality of electro- 

lytics at 150 Volt test potential. 
Decibels: -10 Db. to + 18 Db. +10 Db. to 

+38 Db. +38 Db. to +58 Db. 
Reactance: 15 ohms -25 K ohms 15 K ohms 

-2.5 Megohms. 
Inductance: .5 Henry -50 Henries 30 Henries 

-10 K Henries. 

SOLD ON EASY PAYMENTS 
AT THE NET CASH PRICE 
No interest or carrying charges added. Simply remit $5.40 with order, pay balance 
$4.00 per month for four months. 

MOSS ELECTRONIC DIST. CO., INC. 
Dept. B -11, 38 Murray St., New York 7, N.Y. 

The Sensational New 

WEATHERS One -Gram 
Capacitance Pick -Up 

(Cartridge Form) 

I 
WEATHER/1 

PAT. PEND. 

Adjudged Sen- 
sation at No- 
vember New 
York Audio 

Show. 

Will Improve and Replace Any Modern Phonograph Pickup 
One gram stylus pressure with ideal tone arm 
Two grams pressure on modern Webster changers 

A/ Very low pressures with other players, including RCA 45 changer 
s/ Will operate properly with most good quality tone arms 

Constant Amplitude Response, 20 to 20,000 cps. 
1 volt into 1/2 megohm at 1000 cps. 
AES Response Equalization from separate out- 
put connection, for LP records. 

WEATHERS CARTRIDGE 

AT A NEW LOW PRICE 

WEATHERS power supply, complete with power 
Oscillator requires 6.3 volts ac at 0.3 amp, and 250 

cord, for 117 volts, 60 cps._ -__net $14.50 volts dc at 2ma. Available from most amplifiers. 

Replaceable 1 -mil sapphire stylus (choice of 
1 -mil or 3 -mil sapphire stylus on request). 
Records last thousands of plays. One sapphire 
plays thousands of records. 

Complete with ultra -flexible 
cable, oscillator unit, tube, 
installation hardware and 
instructions net 

$37.50 

Check or Money Order. No. C.O.D.'s Please 
Shipments postpaid in U.S. 

WEATHERS INDUSTRIES 
510 RICHEY AVE., W. COLLINGSWOOD 6, N. .1. 
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BUILD YOUR 

OWN RADIO 

with these 

ALLIED 
quality 

easy -to- assemble kits 
tatas reufls f;nest' ¡sorts 

uRANGER" SUPERMET 
Complete with Cabinet 

Learn radio while you 
build and enjoy this sensitive AC -DC 
broadcast receiver. 
Tunes 535 -1620 kc; 
includes built -in an- 
tenna, 5" PM dynamic 
speaker, automatic 
volume control, hand- 
some walnut plastic 
cabinet. Easy to as- 
semble from detailed 
instruction manual. 
Complete kit includes 

punched chassis, all parts, tubes and cabinet- 
quality components throughout. Shpg. wt., 8 lbs. 
83 -275. "Ranger" Kit, only $17.85 

FAMOUS RADIO LAB KIT 
10 RADIO KITS IN 1 

Here's the most in- 
structive Experiment- 
er's kit you can buy. 
With it, you can build 
a broadcast receiver, 
phono amplifier, phono 
oscillator, signal tracer, 
electronic timer, photo 
cell relay, home broad- 
caster, electronic 
switch, etc. Fascinat- 
ing, instructive. Com- 
plete with all parts, 
tubes, microphone and 

12 -page manual. Shpg. wt., 10 lbs. 
83 -265. Radio Lab Kit, only. $14.25 

"SKY- ROVER" PORTABLE 
With Carrying Case 

Build this powerful 3- 
way superhet portable 
for AC, DC or battery 
operation. Covers 535- 
1650 kc AM broadcast; 
has built -in antenna, 
PM speaker, automatic 
volume control, hand- 
some carrying case. 
Easy to assemble from 
8 -page illustrated 
manual. High -quality 
kit includes all parts, 
tubes and case (less 

batteries). Shpg. wt., 6 lbs. 
83 -276. "Sky- Rover" Portable Kit, only... . .$17.95 
80 -596. Battery Kit for above set, only..... $ 2.11 

FREE 212 -Page 
1952 Catalog 

For everything in Radio, TV 
and Industrial Electronics at 
lowest money- saving prices, 
see ALLIED's complete Buying 
Guide. Write for your FREE 

copy today. 

acteristics, interchangeability, and 
socket requirements of more than 450 
RCA receiving tubes, including kine- 
scopes. It provides similar data on 75 
dry batteries. 

Fundamentals of television and some 
helpful hints on television trouble- 
shooting, compiled by John Meagher, 
are also included along with a 56 -page 
daily diary for 1952, calendars for 1952 
and 1953, and 16 pages of full -color 
maps. 

WIRING DEVICES 
Over 1000 individual electrical wir- 

ing devices are listed and described in 
the new 40 -page catalogue just issued 
by Rodale Manufacturing Co. of Em- 
maus, Pa. 

Known as "General Catalogue No. 
51- 1952," the new publication includes 
hundreds of items that are of particu- 
lar interest to the radio and electronics 
industries. 

A copy of the catalogue may be ob- 
tained from the company without 
charge. 

"HIGH FIDELITY GUIDE" 
Lafayette Radio, 100 Sixth Avenue, 

New York 13, New York is currently 
offering copies of its new 1951 -1952 
"High Fidelity Guide." 

This new, fully- illustrated, 32 -page 
manual and catalogue is one of the 
most complete publications of its kind. 
It lists high fidelity components of all 
the leading manufacturers, complete 
radio -phonograph and television sys- 
tems, home installations, and finished 
cabinets. The booklet also carries a 
complete explanation of the term "high 
fidelity," the requirements of a high 
fidelity system and its components, and 

details on how to plan such a system 
for the home. 

REPLACEMENT MANUAL 
Sprague Products Company, North 

Adams, Massachusetts now has avail- 
able for distribution the 4th edition of 
its "TV Replacement Capacitor Manu- 
al." 

Containing accurate, up-to- the -min- 
ute condenser replacement data on a 
total of 1561 receiver models made by 
63 companies, the new book is printed 
in dark brown ink to distinguish it 
from earlier editions. 

The publication gives complete, set - 
by -set listings of original equipment 
condensers and their recommended 
Sprague replacements. Rating data 
and manufacturer's part numbers are 
listed for the original unit while the 
Sprague catalogue numbers and elec- 
trical specifications are given for the 
replacement unit. 

Free copies of the new manual, pub- 
lication M -481, are available from lo- 
cal Sprague distributors or may be ob- 
tained from the company direct upon 
receipt of 10 cents to cover mailing 
and handling. 

ANTENNA MOUNTS 
South River Metal Products Co., Inc. 

of South River, New Jersey has pub- 
lished a comprehensive catalogue cov- 
ering its line of antenna mounts and 
accessories. 

Designed especially for dealers, serv- 
ice technicians, and jobbers, the new 
catalogue lists chimney mounts, wall 
brackets, adjustable wall brackets, a 
combination wall bracket, and a duo - 
pipe mount. Other types of hardware 
are also featured. 30. 

Microwaves, in a vast communications system. span the rugged terrain of the Pacific 
Northwest for the Bonneville Power Administration. At the present time they have 
200 miles of microwave circuits in operation and expect to have at least 1400 miles 
during the next five years. Workmen in the picture are shown completing installation 
of a giant parabolic antenna on microwave tower near Squak Mountain in north- 
west Washington. Like TV, microwaves are reflected and beamed from station to station. 

ALLIED RADIO CORP., Dept. 1 -R -2 
833 W. Jackson Blvd., Chicago 7, III. 

Send Kit No. 83 -275 ) $ 
Send Kit No. 83 -265 } enclosed 
Send Kit No. 83 -276 ) prices FOB Chicago 
Send FREE 212 -Page Catalog 

Name 

Address 

City Zone State 
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Quality Control 
(Continued from page 49) 

e new electrostatic focus, magnetic 
I eflection tubes can be tested fully 
n this test set. An Indian -head pat - 
ern generator supplies a uniform 
ideo picture for making quick resolu- 
ion tests. Since electrostatic focus 
ubes such as the 17HP4A, 20HP4A, 

and 21FP4A, vary in focus voltage with 
the ion trap position, a uniform method 
of testing these tubes must be estab- 
lished. The procedure is to first set 
the brightness at a low level and ad- 
just the ion trap for maximum light 
output. This operation assures the 
tester that the beam is clearing the 
gun apertures. If the ion trap is not 
adjusted for the maximum light con- 
dition, there is a possibility that the 
electron beam will actually melt a new 
"aperture" into the electrón gun parts. 
When the ion trap has been set up, the 
focus anode voltage is then varied to 
achieve the best line structure (ver- 
tical resolution) and the best horizon- 
tal resolution as evidenced by the ver- 
tical wedge in the Indian -head pattern. 
The voltage for best over -all focus 
should occur within the limits speci- 
fied. Focus voltage also varies slightly 
with grid No. 2 voltage and with anode 
voltage. In order that a complete en- 
gineering analysis can be made on the 
various types of electron guns, a vari- 
able width pulse generator and syn- 
chronizing unit are available. 

Besides its use in development work, 
production recorded readings, and life 
test data, the engineering test set is 
also used to analyze all test rejects. 
Data on these rejects is supplied to the 
engineer concerned so that he may take 
immediate steps to correct the process 
or material at fault. 

The use of such an engineering test 
set by engineers and production men 
results in an over -all increase of the 
product quality level. Every attempt 
is made to ensure its full use, and low 
scrap rates are proof of its benefits. 

30 

1'IIOTO CREDITS 
Page Credit 
38, 96. The Radio Craftsmen 
99 Rlytheon Manufacturing Company 

50 (right) Radio Corporation of America 
59 (left) Msjestic Radio & Television 
59 (center). Argos Products Co. 59 

General Electric Company 
70 D,vid Bogen, Inc. 

ERRATA . 
In the International Short -Wave Depart- 

ment appearing in the December, 1951 issue 
an error was made in the item "Stability of 
BBC Outlets." Mr. H. F. Smith, editor of 
'Wireless World." has pointed out that the 
BBC transmissions are maintained to within 
one part in one million (100) of their nominal 
values instead of the one part in ten as 
stated in the column. Our apologies to BBC 
and our thanks to Mr. Smith for calling this 
error to our attention. 

In Fig. 3 (Page 49, November, 1951 issue) 
of the article "An Audio Amplifier with 
'Presence; " the pin numbers for the 6SD7 
tube have been inadvertently interchanged. 
Pin 4 should be numbered 6 and vice versa. 

In the article "A Combination Phonograph - 
Tape Recorder," the diagram of Fig. 3 ap- 
pearing on Page 46 of the November, 1951 
issue shows resistor R,2 connected to ground. 
It should. of course, be connected to "B+." 

Fehr- n.ir -, I 952 

, 
NO OTHER CARTRIDGE CAN 

PERFORM LIKE A PICKERING 

?\i 

patented design 

.17rce 4e4Aotail)42 

p` 
°vide"DI'11JIIC COUPLING' 

throughout the entire audible range 
Well- inforpsi engineers and technicians, schooled in 
the seieß ce of electro- mechanics, know that only wide - 
ralige frequency response' provides full transient re- 
sponse; the electroniç >Ahenomena which enables the 
reproduction of prhestral music with all the subtle 
sounds that gisc each musical instrument its individual' 
character. 

* DYNAMIC 
COUPLING 
ASSURES 

constant stylus contact 
with the record grooves 
over the entire audio 
spectrum (20- 20,000 cps) 

full frequency response 
full transient response 

NO RESONANCES 
NO M1'STRACKING 
NO GRINDING OF 
GROOVE WALLS 

Pickering Cartridges transmit 
all of the sounds in the musi- 
cal spectrum, without loss of 
definition, just as a fine opti- 
cal lens passes all of the col- 
ors in the rainbow. 
For literature address Dept. C 

Pickering engineers and designers have but one objec- 
tive . .. to produce products that will please the music 
lovers' insatiable appetite for the - flawless recreation of 
recorded music ... for the utmost in quality insist upon 
Pickering Audio Components. 

8 COMPANY, INCORPORATED 

OCEANSIDE, NEW YORK 

PERFORMANCE 
Not Size 

IS WHAT COUNTS 

"LITTLE GIANT" 
LIGHTNING 
ARRESTER 

PROTECTS 

Against Lightning Hazards 

No. AT 105 $125 
For ribbon -type and oval LIST 
jumbo twin lead. 

ONLY JFD lightnirg Arresters offer you these 
exclusive parented features... 
1. Strain -relief Retaining Lip prevents pulling 

or straining of lead against contact points. 
2. You actually see positive contact made with 

lead -in wire. 
3. No wire stripping or cutting. 

Write far Fori, No. 84 showing the damage 

lightning ran do to a Television Installation. 

MANUFACTURING CO., Inc. 
6127M táth AVENUE, BROOKLYN 4, H. Y. 

sill, s t.,.faon Anl.nnOi led *.tutoriu 

LEARN 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 

?fawiy aifd Olden jWevc ... . 

Come to the Great Shops of Coyne in Chicao. Get 
practical training in TELEVISION -RADIO or-ELEC- 
TRICITY- vital in Defense Program. Prepare now 
for a better job or better service rating. 

START NOW -PAY LATER 
You can finance most of your tuition, pay for it later 
in easy monthly payments. Special plan for men of 
Draft Age. Part time employment service available. 

FREE BOOK Clip coupon for Big Free Illustrated. 
Book. Indicate below, course that 

interests you. No salesman will call. Act NOW. 
B. W. Cooke, President C __' A TECHNICAL 

Cooke. President 
TR 

CHARTERED r rSCT' INSTITUTE CHARTERE `t ® NOT FOR PROFIT 
Established 1899 

500 S. Pauline, Chicago 
ELECTRICITY * TELEVISION 

RADIO * REFRIGERATION * ELECTRONICS 

I B. W. COOKE, Pres. 
COYNE School 

1 500 S. Paulina St., Chicago 12,111. Dept. 22 -85H 

I Send FREE BOOK and full details on: 
TELEVISION -RADIO D ELECTRICITY 

NAME 

ADDRESS 

CITY STATE 
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Rep /ace Your Old TV 
With Snyder's Amazing 

Aerial 
New 

360° MOTORLESS 

TV AERIAL 
Same Clear Pix 
As Motor Rotating g 
Aerial Systems 
Costing Triple 
This Price 
FOR ULTRA FRINGE 

Only $1595 
Complete with beam 
selector switch and 
75 ft. 3 conductor 
cable. 
Electronically beams in 
to give clear picture on 
direction with Directronic 
on or near TV set. Complete 
rays with 18 hi- tensil double 
ments. 

Flick 
c \ 

- --, í 
{ / - ' '! ' 

of switch 
/earapi 

instantly y 

- 

'. 
B 

-- 

i 

, 

Model " AX -599 
complete 360° rotation 

all channels. You choose 
selector switch mounted 

double -stacked ar- 
-alloy aluminum ele- 

Snyder's Powerful 5 Element 

YAGI 
TELEVISION 

For Fringe & 
Ultra Fringe 

Highly directional and 
closely tuned to each 

Channels channel. Cuts inter- 
, tt 7 -RY7 ference and noise to 

Channels S 8 -RY8 a minimum. Five ele- 
tt3 -HY3 It 9-RY9 ments; one folded di- 
tt 4 -HY4 tt10 -RYI0 pole, three directors tt 5-HY5 tt 11 -RY11 
..6 -HY6 1212 -RY12 and one reflector. In- 

tt 13 -RY13 dividual array for each 
$7.95 $4.95 channel. Specify model 

desired. 
TIE RODS for stacking 2 Vagi arrays. Specify 

8G C Hi or Lo Band pair U 

TV ANTENNA ACCESSORIES 
STEEL EXTENSION POLES. Weather treated. 
10 ft. long. 1'/I" dia $2.19 
5 ft. long. 114" dia. Crimped End 1.35 
3v0 ft. long. 114" dia. Crimped End 1.19 
CHIMNEY MOUNT BRACKETS. 
Complete with strap CM -1 1.59 
HEAVY DUTY MAST BRACKETS WB -2. 
Adj. to 18" from wall 3.75 
ANTENNA SWIVEL BASE. Aluminum. 
Fits 1144" O.D. mast section .45 

Get Full 
Latest Design DEFLECTION 

For TV Replacement 
Anastigmatically 
are 
sharp 
area. 
tivity 

70° Focus! 

and Conversion! 
corrected 

used in all units 
focus over entire 
The high deflection 

makes conversions 
without further 

circuits. 
round and rect. 

70° deflection 
resistance -13.5 

YOKE 

coils 
to provide 

picture 
sensi- 

in most 
changes in 

Designed for 
tubes with 

angle. Hor. 
ohms. Vert. 

ohms. Hor. 
Vertical in- 

$4 
a 50 

cases 
"t y- deflection 

all 
app. 
DC 
DC 
inductance `` duc 
Instructions 

resistance -65 
-8.3 rah. 

ance -50 mh. 
included 

Specie! 
FLYBACK 

TRANSFORMER 
For 10"-12" tubes. 
Type 2111T3, 

$2.95 type $2.95 

J 

Replacement 
for 10-12" 

Tubes 

FOCUS 1.49 COIL COIL 

Write for 

F R E E Yours Now 

LATEST FYI BULLETIN 
Special Values New Equipment 

WHOLESALE 
IV RADIO PARTS CO., Inc. 

311 W. Baltimore SP. 

BALTIMORE 1, MD. 
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Rafe 50c per word. Minimum 1.0 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. 

SALE 
WIRE recorder foundation mechanism, Webster 
Chicago 78,- $30.00. Wurlitzer Jute Box 16, record 
mechanism, $15.00. Henry H. Jensen, UGD, 
Ogden, Utah. 

TOWERS : 100 -foot galvanized steel, bolted, sec- 
tional, 12 -foot square base, pyramidal. Ideal for 
long distance TV and FM antenna mounting. Penn 
Albert Hotel, Greensburg, Pa. 

DIAGRAMS Radio, Record Changers, Recorders, 
75c ; Television with Service Data, $1.25 up. State 
manufacturer and model number. Kramer's Radio 
Service, Dept. N8, 36 Columbus Ave., New York 
23, N. Y. 

HOTTEST surplus list in the country. Elec- 
tronics- Hydraulics, Aircraft -Gadgets, Dick Rose, 
Everett, Wash. 

HEARING aids, used. Zeniths, less accessories, 
$7. One -piece Nationals, $10. One -piece over- 
hauled, with accessories, $20:00. Shelby Instru- 
ment, 321 W. 7th St., Long Beach, Calif. 

TUBES, surplus, bought -sold. Free list. Betz, 73 
Caroline Ave., Yonkers, N. Y. 

AMERICA'S favorite, "The Tuffy Tower," 20' 
television tower, easy to erect and safe to climb. 
May be made 40' by telescoping pipe through 
tower. Complete with peak roof saddle hinged 
mount. F.O.B. $25 net. Youngstown Steel Towers 
Co., 1825 Wilson Ave., Youngstown 8, Ohio. 

TV and FM Antennas. Yagi, Conical, Bow -Tie. 
Mounts, accessories. Lowest prices. Wholesale 
Supply Co., Dept. H, Lunenburg, Mass. 

WANTED 
RG -8 -U, RG -11 -U or RG -59 -U coaxial Cable, any 
lengths, any quantities. Write : Television Serv- 
ice Co., 249 N. 48th St., Lincoln, Nebr. 

AN /APR -4, other "APR -," "ARR -," "TS -," 
"IE -" ARC -1, ARC -3, ART -13, everything sur- 
plus ; Tubes, Manuals, Laboratory equipment. De- 
scribe, price in first letter. Littell, Farhills Box 
26, Dayton 9, Ohio. 

WANTED : The following sets, parts or equipment 
associated with : BC -611 handie -talkies ; ARC -1 ; 
ARC -3 ; ARN -7 BC -342, 312 ; R -89B /ARN -5 ; T -47, 
47A /ART -13 & dynamotor ; F- 21 /ARA -9 audio 
filter ; RT-7A/APN-1 ; APN -2 ; APN -9 ; BC-348; 
MG -149 ; BC -733D ; BC-966A; DM -32A ; BC -453B ; 

CRT -3 ; SCR-522; plus all types test equipment. 
Top Dollar paid. Write : Robert Sanett, Dept. WC, 
4668 Dockweiler, Los Angeles, Calif. 

WANTED: ARC -1, ART -13, TCS -12, BC -348, 
BC -342, BC -312, BC -221, BC -654A, RA -34, PE- 
103A, PE -104A, manuals, Radar, tubes, test 
equipment. Arrow Appliance, 525 Union, Lynn, 
Mass. 

HELP WANTED 
RADIO Officers, $7,200- $10,000 annual earnings, 
top union conditions, 6 months Radio Operating 
experience U.S. Merchant ships on FCC License 
since Jan., 1935, can get emergency FCC License 
to sail at once. Also experienced U.S.N. Radio- 
men with 2nd class Radiotelegraph license & 6 
months sea Radio time. Phone, write, wire Ameri- 
can Radio Association, CIO, 5 Beekman St., New 
York. CO 7 -6397. 

CORRESPONDENCE COURSE 
USED Correspondence Courses and Books sold 
and rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 

RADIO Servicing Course shows latest short cut 
methods. Lessons easy to follow. Only $3.00, 
postpaid in U.S.A. Buyers Syndicate, 30 Taylor 
St., Springfield, Mass. 

MISCELLANEOUS 
SPEAKERS repaired, wholesale prices, guaranteed 
workmanship. Ainprite Speaker Service, 70 Vesey 
St., New York City 7. 

RADIO Television, Trade Gazette ; stamp please. 
Trowbridge, 655 W. 81st St., Chicago. 

The most complete of all capacitor analyzers, 
Solar's famous Model CF is a sturdily constructed, 
reliable instrument designed to simplify electronic 
servicing. 

Has exclusive patented Quick -Check circuit for 
qualitative tests and intermittent checks with- 
out unsoldering capacitors 
Capacitance bridge -10 mmf to 2000 mf in 
4 ranges 
Power factor -O to 50 percent 
Insulation resistance -3 to 10,000 megohms 
Electrolytic leakage current reads directly on 
41/2" meter 
Built -in d -c power supply continuously adjust- 
able from 0 -550 volts for electrolytic tests 
under rated voltage 
100 ohms to 7.0 megohm A -C resistance bridge 
0 -600 volt, D -C vacuum -tube voltmeter 
10 -50 volt A -C vacuum -tube voltmeter 
Quality Components for Long, Trouble -free Serv- 
ice 115 V. 50 -60cy 
Complete with test leads 
Instruction manual 

F. O. B. Ready to operate Price: N. Y. 
20% deposit with order. Balance C.O.D. Jobbers - Write for discounts. 

ARCEE ELECTRONICS CO. 
96 WARREN ST., N.Y. 7, N. Y.-Dept. A 

95 

NEW ELECTRONIC MATERIALS GUARANTEED 
RELAY SPECIALS 

Type Coil Contacts Features Price 
Sigma f5 2 -24 VDC $2.45 
Sigma f5 65 (2) SPDT CASED 3.45 
Sigma #5 5000 (2) SPDT 114 ma plate 4.75 
Leach 1077BF 160 DPDT CERAMIC 2.45 
G. E. 2000 SPDT 4 ma plugin 2.95 
Clare SK -5032 32 DPDT 6VDC plugin 3.45 
W. E. KS -9665 2000 IA, 1B, IC 9 ma 4.45 
A -B B5 100 SP solenoid 50 A 24V 1.85 
A -B BBB 65 SPST 100 A 24 V 2.95 
Hart B5 100 SP solenoid 50 A 12 -24 V 1.95 
Allied B0D35 200 VDT 10 A cont. 3.25 
Allied 009D 28 14 3PDT 6 VDC 2.15 
GM 13016 200 4PDT 10 A cont. 3.75 
GM 5000 (2) 4PDT 8 ma plate 5.75 
Allied BL 42 SPNO 6 VDC mini .85 
1 RPM 110 V 60 cy MOTOR HI GEAR RATIO 1.85 
5 Amp 110 VAC, Kw Hr meter 4 95 

OIL CAPACITORS 
2 of bathtub $0.85 1 of /1000 VDC ...$1.65 
4 uf/ 50 VDC .65 5 uf/ 600 VDC ... 1.85 
4 of /600 VDC L45 8 uf/ 600 VDC ... 2.45 

20 of /600 VDC 5.95 15 uf/ 100 VDC ... 3.75 
COMPONENT KITS OF QUALITY 

100 INSULATED CARBON RESISTORS $2.75 
100 NON- INSUL. CARBON RESISTORS 1.75 
50 RF CHOKE COILS all useful types 1.75 
50 MICA CONDENSERS -over 20 values 1.95 
25 PRECISION WIRE WOUND RESISTORS 2.95 
POTENTIOMETER KIT -15 types 2.25 
50 CERAMIC CONDENSERS -over 25 values 2.45 
50 BYPASS CONDENSERS -tubular 2.75 
20 ELECTROLYTIC CONDENSERS 2.95 
40 TUBE SOCKETS- 4- 5 -6 -7 -8 prong 1.90 
50 TIE POINTS STRIPS- 2 -3 -4- 5.6.7 -8 term 1.45 
20 BATHTUB CONDENSER- assortment 1.95 
HOOKUP WIRE ASSORTMENTS -cut lengths 1.00 
EXTRA BONUS-10% OFF ON 5 ASSTED KITS 

ELECTRONIC SPECIALTY SUPPLY CO. 
56 -A Lispenard St. Barclay 7 -2684 New York 13, N.Y. 

with ARMY FIELD 

TELEPHONES and 

TELEPHONE WIRE 
All-purpose-all-weather 

This is genuine W11OB Army Field 
Wire on original steel reels. In- Reeonditioned sulated, 2- conductor, copper -steel LIKE-NEW strands. Excellent for all types of 

EE-8 Phones , communication. Used extensively 
by telephone companies, industry, 
engineering projects, ranches, pub- 
lic address systems. 

GRADE I- Unused, excellent condition. 
Mile reels (wt. 160 lbs.) $22.50 
Half -mile reels (wt. 80 lbs.) I2.50 
500 ft. reels (wt. approx. 18 lbs.) 4.95 

W -130- Lightweight Assault Wire -2 Con- 
ductor. Excellent inter -com wire. Un- 
used, excellent condition. 10,500 ft. reels. 57.50 
Approx. 3.300 ft. reels 1 9.50 

Send for FREE FOLDER 
All prices F.O.B., Sacramento. No C.O.D. (Calif, resi- 
dents add She for sales tax.) Prices subject to change 
without notice. Send check or money order. 
LORIS SALES, P. 0. Box 1896 M -2, Sacramento, Calif. 

pair. $36.50 
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YOU GET and keep mod - 
ern large screen Television 
receiver. 
YOU DO actual testing, 
servicing, trouble shoot - 
ing and repairing 

MAIL NOW FOR FREE BOOKLET 

While every precaution is taken to insure 
accuracy, we cannot guarantee against 
the possibility of an occasional change or 
omission in the preparation of this index. 

NAME 
Acorn Electronics Corp 136 
Airex Radio Corp. 8i5 
Alden Electro Company 157 
Allied Radio Corporation 9, 106, 164 
American Electronics 128 
American Phenolic Corporation 92 
American Television & Radio Co.- 152 
Ampex Electric Corporation 158 
Amplifier Corporation of America-162, 168 
Arces Electronics Co. 166 
Arrow Sales, Inc. - 

15'7 
Ashe Radio Co., Walter 113 
Astatic Corporation 30 
Atlas Sound Corp. 114 
Barry Electronics 118 
Belden Mfg. Co. 21 
Bell Telephone Laboratories, Inc. 89 
Bendix Radio 161 
Reliant Associates 154 
Blonder - Tongue Laboratories 139 
Bond Equipment Company 147 
Brook Electronics, Inc. 104 
Brooks Radio & Television Corp. 129 
Burstein -Applebee Company 167 
Candler System Co. 149 
Capitol Radio Engineering Institute 83 
Centralab loc. 26-27 
Channel Master Corp. 19 
Chicago Transformer Company 115 
Cisin, H. G. 162 
Cleveland Institute of Radio Electronics 109 
Collins Audio Products 18 
Columbia Electronic Sales 84 
Comet Electronics Sales Co. 145 
Communications Equipment Company 97 
Convair 159 
Coyne Electrical School 165 
DeForest's Training Inc. 5 
Dakoline Chemical Co., Inc., The 142 
Davis Electronics 126 
Dow Radio Inc. 114 
Dull's Electrical Translation 168 
DuMont Laboratories, Allen B. 24 
Dumont Electric Corporation 147 
Editors & Engineers, Ltd. 140 
Edlie Electronics, lnc. 102 
Eitel- McCullough, Inc. 132 
Electronic Beam Corporation 160 
Electronic Expediters, Inc. 124 
Electronic Instrument Co., Inc... 

151, 159, 3rd Cover 
Electronics Institute, Inc. 1':8 
Electronic Specialty Supply 166 
Electro Voice, Inc. 135 
Erie Resistor Corporation 124 
Esege Sales 149 
Fair Radio Sales 141 
Feiler Engineering Co. 146 
Finnegan, H. 168 
Forest Sales 130 
Franklin Technical Institute 159 
G & 11 Wood Products 151 
G. L. Electronics 126, 145 
Garrard Sales 119 
Gen Radio & Television Corp. 16 
General Cement Manufacturing 22 
General Electric Company 13, 31 
General Test Equipment 143 
Good, Don, Inc. 147 
Goodheart, R. E. 143 
Grayburne Corporation 142 
Greenlee Tool Co. 167 
Greenwich Sales Company 158 
Greylock Electronics Supply Co. 161 
Hallicrafters Company, The '32 
Harvey Radio Company, Inc. 134 
Heath Company, The 74 thru 81 
Henry Radio Stores 104 
Renshaw Radio Supply 162 
Hytron Radio & Electronics Co. 17 
Indiana Technical College 151 
Instructograph Co. 157 
J.F.D. Manufacturing Company 130, 165 
J S H Sales Company 153 
Jackson Electrical Instrument Co. 119 
Jensen Industries, Inc. 153 
Kaar Engineering Company 126 
Kester Solder 116 
Key Electronics Division 130 
Labco Electronics, Inc. 142 
Lafayette Radio Corporation 123 
La- Pointe I'lascomold Corporation 25 
Lectronic Research Labs. 138 
Leotone ILadio Co. 116 
Loris Sales 166 
Lowell Metal Products Corp. 110 
Luther, Otto 136 
Mac.Millen Company 156 
M e('onncll's . 168 
tle(Cre Radio Company 90, 91 
)liGraw -Hill Book Co. 98 
Mallory & Co.. P. R. 4th Cover 
Mark Electronics 159 
Martin Mfg. Co. 1118 
Mattison Television Co. 122 
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Let MftTON S. ROVER Help You 

Prepare For U.H.F. -TV 

And... 

Easy to TRAIN AT HOME This Practical Way! 
Men with the right training in Television Servicing are 
in big demand ... pull down big pay. T.C.I. TRAINS 
YOU RIGHT with easy -to- follow technical training 
designed by servicemen, for servicemen! You learn prac- 
tical, professional type Television Servicing without 
leaving your present job. Included are money- making 
extras such as set conversion, master antenna installation, 
U.H.F. -TV and field servicing short cuts. You can start 
earning Television money after the first few lessons. You 
learn to test, trouble shoot and repair all types of TV 
sets the proven, practical way! 

HERE'S HOW YOU GET EXPERIENCE! 
You train on your own large screen modern television 
receiver, furnished as part of your course. This set is 
yours to keep! As an optional feature you can get two 
weeks of actual field experience out on service jobs 
and on the repair bench for Chicago's largest independ- 
ent servicing organization. You learn Television Serv- 
icing by actually doing Television Servicing ... you 
get the practical know -how you need to qualify for BIG 
MONEY in this fast -growing field! Age is no barrier. 
Many TCI students are over 40! 
ACT NOW! Fill out and mail coupon for FREE Catalog 
and SAMPLE LESSON. Write TODAY! 

TELEVISION 
COMMUNICATIONS 

205 W. Wacker Dr.,, Dept. ® Chicago 6, III. 

CUTHOLES1/2ïa3Yí' 
IN RADIO CHASSIS 

WITH A GREENLEE 

RADIO CHASSIS PUNCH 

Save hours of work ... no reaming or 
tedious filing. Punch cuts through chas- 
sis quickly ... makes accurate, clean 
holes for sockets, plugs, and other 
receptacles. Just turn with an ordinary 
wrench. There's a GREENLEE Punch in 
each of these sizes: i/ "; % "; % "; % "; 

Ito "; 1 %"; 10,2"; "; 1%"; 1M"; 1h"; 
21f ". Write for complete facts. Also get 
information on Knockout Punches and 
Cutters for conduit and meter holes up 
to 3M ". Greenlee Tool Co. 1882Colum- 
bia Avenue, Rockford, Illinois. 

GREENLEE 

MILTON S. KIVER, President 
TELEVISION COMMUNICATIONS INSTITUTE 
205 W. Wacker Dr., Dept. 1 -7, Chicago 6, III. 

Rush full facts on the course checked below. I am 
not obligated. Salesman will not call. 

( ) TV Servicing ( ) TV Broadcasting 

Name kge 

Address 

City Zone.... State 
( );BEGINNERS check here for information on 

Pre -Tel Radio Course. _I 

DID YOU GET IT? IF NOT . . 

SEND NOW FOR B -A's 
136 BIG PAGE 

CATALOG FREE 

-10 1952 

ÌÉiEORÓñ1L1 
EL ELTna.rr (( ac s. ro.u v 

. uno,oncs 
l.iiiäwp+l"i.unoe,n 

LI? 

/NCLUDING 21 PACES OF 

1\0 D011/11?-541/1110 B4R64111.57 N 

.?J 

BURSTEIN -APPLEBEE CO. 
1012 -14 McGee St. 
Kansas City 6, Mo. 
Send your 1952 catalog to: 

Name 

Address 

City 

-r 

FREE 

State 

BURSTEIN-APPLEBEE CO. 
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COMPARE THIS NEW 10 -POUND 
PORTABLE TAPE RECORDER 

7lß MAGNEMITE* 
MIGHTY MIDGET BATTERY - 
OPERATED TAPE RECORDER 
Compare the Magnemite* with other 
so- called portable recorders. Self - 
powered by inexpensive batteries 
that last and last. Always ready for 
instantaneous use -in or away from 
home, office or studio. Yes, the 
Magnemite* is America's first truly 
portable tape recorder. 

Net Factory Price $18950 
Supplied with tubes; batteries; micro- 

Compare the Weight. 
Pounds lighter than any other tape recorder. 

Compare the Size. 
Measuring only 111/2 x 81/2 x 51/2 inches it's actually 
the world's smallest tape recorder. 

Compare the Motor Drive. 
Driven by a constant -speed spring -wound motor 
that runs 15 minutes per winding. A tremendous 
advantage over DC motors with varying speeds. 

Compare the Battery- Operation. 
100 operating hours per set of inexpensive dry cell 
batteries. No wet cells to recharge daily. 

Compare the Playback. 
Yes, a playback preamplifier actually built -in. Listen 
through earphones or external amplifier. 

Compare the Price. 
More features than other portable recorders, yet 
a far lower price. Reason? Our direct selling policy 
and expanded production facilities. 

phone; crystal earphones; reel of tape; takeup reel; instructions. 

*Trade Mark Reg. Order today, or write for additional literature to: 

AMPLIFIER CORP. of AMERICA 398 Broadway New York 13, N. Y. 

Will buy all ART13 /T47A $220.00, ART13 /T47, 
$150.00, BC348's (not B's or C's) $65.00, 
ARC -3 complete $750.00, R77 Receivers only 
$400.00, ARC -1's $600.00, BC312's $65.00, 
BC342's $60.00. SHIP VIA EXPRESS C.O.D. 
SUBJECT TO INSPECTION -to : 

H. FINNEGAN 
49 -57 Washington Ave., Little Ferry, N. J. 

BENDIX 4- CHANNEL E.C.O. 
Channel 1 1050 -1700 KC I Channel 3 3000 -4800 KC 
Channel 2 2000 -3400 KC I Channel 4 4370 -7000 KC 
Unit is front end of TA -12B transmitter by band switching 
each channel is a complete oscillator uses a 6SK7 or 
12SK7 in each channel by adding an 807 driver and a 
pair of 807's for a final you have a 50 watt trans. each 
nu, section is completely shielded and mounted on an 
aluminum chassis with var. cond. shafts extended ready 
to add voltage. GOVT. COST OVER $150.00 NEW. WHILE 
THEY LAST. For That New Ham Band 3700 KC....50.95 
MC i'ii LL'S Phi o., Peona.ma ̂ t' RA 5 -6033 

"CATHETTE" 
is the ONLY CRT Tester* 

that checks ALL the following: 

HIGH VOLTAGE BREAKDOWN 

BEAM CURRENT MEASUREMENT 

ELECTRON GUN CONDUCTANCE 
SHORTS BETWEEN ANY 

ELEMENTS 

MODEL 108 POWER 
SUPPLY (Pocket Size, 
same above), used 
in conjunction with 
Cathette CRT Tester, 
permits testing of 
Picture Tubes in car- 
ton: 

net, $19.95 

e Pat. Applied for. 

Ask to see this INDISPENSABLE 
new tool at your nearest jobber. 
You'll agree that it's a MUST for 

TV 
MODEL $ 

g 
day! MODEL 106 "CA- 
TH ETTE" CRT Tester, net 

Check these additional features: 
Checks gas between elements in Elec- 
tron Gun 
Checks gas between High Voltage 
Anode and Electron Gun 
Checks conductance between Cathode, 
Control Grid, and Screen Grid 
Checks filament continuity 
Checks high voltage on Anode 
Checks Screen to Control Grid voltage 
from set 
Checks Control Grid to Cathode volt- 
age from set 

Send NOW for your copy of our com- plete n w Catalog, illustrating and de- scribing the above equipment, as wl as all other OAK RIDGE TV Test In 

Cable Address: "UNIONTEX" N. Y. 

OAK RIDGE PRODUCTS 
37-01 Vernon Bivr' long Island City 1, N. Y. 

Mfg Division of VIDEO TELEVISION, INC, 

168 

Checks leakage 
Tests and positions Ion Trap 
Checks brightness control voltage 
Easy -to -read calibrated DC Voltage 
scales (0 -500V, 0 -15KV) 
Easy -to -read tube test scales 
Supplied with duo -decal plug and 
socket. (Special adaptors available as 
accessories) 
Pocket size: 5i /2 x 3' /a x 21/4 ". Shpg. 
wt. 3 lbs. 

rOAK RIDGE PRODUCTS, Dept. N 
37 -01 Vernon Blvd., Long Island City I, N. Y. 

Please send your complete new OAK RIDGE 
Catalog at once, to: 

Name 

Address 

City State 

NAME PAGE 
Merit Coil & Transformer Corp. 136 
Midway Company 136 
Midwest Radio & Television Corp 140 
Miles Reproducer Company, Inc. 157 
Milwaukee School of Engineering 9G 
Mosley Electronics 155 
Moss Electronics Distr. 163 
National Electronics 128 
National Radio Institute 3 
National Schools 11 
Newark Surplus Materials 94 
Newcomb Audio Products 155 
New England Television Corp. 110 
Niagara Radio Supply Corporation 105 
Oak Ridge Products Company 168 
Offenbach & Reimus Company 134 
Ohmite 511g. Company 33 
Olson Radio Warehouse 86 -87 
Onan & Sons, D. W. 158 
Peak Electronics Company 88 
Penn Boiler & Burner Mfg. Corp. 99 Pfanstiehl Chemical Company 124 
Photoeon Sales 150 
Pickering and Company, Inc 165 
Platt Electronics 108 
Poly -Tech Company . 112 
Precise Development Company 132 
Premier Radio Tube Co. 117 
Prentice -Hall, Inc. 163 
Progressive Electronics Company 133 
Pyramid Electric Company 28, 34 
RCA Institutes, Inc. 93, 147 
Radcom Engineering Co. 139 
Radio Apparatus Corp. 150 
Radio Corporation of America 

73, Second Cover 
Radio Craftsmen, Inc., The 94 
Radio and Television News 131 
Radio Ham Shack, Inc 125 
Radio Parts Co. 101 
Rauland Corporation 10 
Raytheon Manufacturing Company 15 
Relay Sales 121 
Rider, Publishers Inc., John F.....111, 118 
Rinehart Books, Inc. 127 
Roger -Phillips Research Labs 140 
Sams & Company, Howard W.....144, 148 
Simpson Electric Co. 20 
Snyder Manufacturing Company 107 
Sprague Products 103 
Sprayberry Academy of Radio 29 
Stan Burn Radio & Electronics 146 
Star Electronics Distr., Inc. 104 
Steve -El Electronics 137 
Sun Radio of Washington, D. C. 120 
Superior Instrument 116 
Sylvania Electric Products . ' 

Tab 169, 170 
Tallen Company 158 
Television Communications Institute 167 
Television Supply Company 132 
Telrex, Inc. 151 
Thompson Products 12 
Transvision, Inc. 95 
Trio Manufacturing Co. 23 
Triplett Electrical Instrument Co. 6 
Tri -State College 145 
Tung -Sol Electric Inc. 100 
Turner Company 143 
Ungar Electric Tool Company, Inc. 133 
United Radio Television Labs 162 
United Technical Laboratories 128 
V & H Radio & Electronics 110 
Valparaiso Technical Institute 143 
Waldom Electronics Inc. 150 
Ward Products Corp. 14 
Weathers Industries 163 
Weller Electric Company 8 
West Region Electronics 151 
Wholesale Radio Parts, Inc. 166 
World Radio Laboratories, Inc. 153 

Amaze Yourself and Your Friends! 
By Adding Pipe- Organ -Type Bass 

to your present Amp. and Spkr. 
without muffling highs & middle 

REVOLUTIONARY CIRCUIT INVENTION 
only 4- resistors & 4- condensers 

No. A25 Schematic S Data $2.00 

DULL'S ELECTRICAL TRANSLATIONS 
702 N. Brancroft Wilmington. Del. 

EASY WAY to PRACTICE RADIO CODE 
NEW amazing Telegraph Code 
Practice Set. Light touch of DU- 
PLEX PRACTICODE telegraphkey 
produces LOUD PROFESSIONAL 
"BEEP" thru Its large 4 -inch 
Permanent Magnet Speaker. Works 
6lÌ months 

parts to l burn out! Safel 
COMPLETE WITH REAL PRO- 
FESSIONAL TELEGRAPH KEY 
AND BATTERY- Nothing else 
needed! As many as 6 sets can 
operate on one line! Colorful 
Wood Cabinet, 3r /z x 5 x 101/2 ". 
in red. green, yellow or blue pas- 
tels. One -year factory guarantee. 

For full details and prices, write NOW for FREE 
Catalog 2 -N 

MARTIN MFG. CO., Dept. 2 -RN, South Road 
Poughkeepsie, N. Y. 
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TRANSFORMERS 

115 V 60 Cyc Input TV & 
CR Pwr Xfmr for 7" to 20" 
Tubes. Hi VOLTS to 20KV 
(w /quadrupler ckt). ALL 
Tubes, PL & FIL wndgs 
dlvrng; 300 VDC /275Ma 

Full -Wave. 6.4V/10.3A, 5.4/8A, 2 5V/3A 
Hypersil Core, Oil impreg $7.98 
2500V FOR CRT 6.3V /.6A, 2.5V/ 
9.75A CSD KENYON HVINS d /BC412. 7.88 REPLMNT .. .. 
1320V & 375VCT /110MA, 5V /3A, 
2.5V/3.25A; 6.3V/2,75A HSLD 00V. 9.98 
1100VCT /200MA, 6.3VCT /4A, 5V /3A 5.98 
1000VCT /200MA, 18V/.55A, 6.3V/ 
5A, 5V /6A 6.98 
1000VCT /150MA, 300V BIAS. 6.3V/ 
5A, 5V /3A 2X6.3V/.65A, 6.3V/1.25A 4.98 
1000VCT /125MA, 500VCT /100MA, 
2X5Y /3A, 18V /1A, 6.3V /8A U.T.C. 5.98 
1000VCT /45MA, 795VCT //SOMA, 
360VCT /55MA, 3X5V /3A 6.3VCT/ 
IA, 6.3VCT /.3A CSD HYINS CAN BE 

SED 2X RATING RAYTHEON USN 4.98 
00V /35MA, 2X2.5 /2A,XCLENT 1800 
'DB TWO 2X2 FIL. WNDGS HSLD 3.49 
0OV /3MA, 6.3V /2A, 2.5V/3A 2.98 
4OVCT/110MA, & 530VCT /21MA, 

2.5V/3A, 6.3V /1A, 6.3V /.3A CSD 4.98 
7OVCT /85MA, 5V /2A, 6.3V/3.5A 3.98 

770V/2.5MA. 2.5V/3A HVINS HMSLD 3 69 
60VCT /120MA, 2.5VCT /10A & 

6.3VCT /2A, 5V /3A, 10V/3.25A. 6.98 
720V /85MA, 5V /3.5A, 6.3V /3.5A 2.98 
700VCT /125MA, 6.3VCT /4A, 5V /3A 3.98 
7OOVCT /120MA, 2X6.3V/3A, 6.3V /A 3.98 
700VCT /85MA, 6.3V /.3A, 6.3V/ 

.5A, 5V /2A 3.25 
SOVCT /150MA, 5V /3A, 6.3V /2.1A 2.98 

570V/150MA, 5V /3A, 12V /4A HSLD 4.49 
50VCT /275MA, 5V /4A, 6.3V/6A 4.49 

500VCT /60MA, 6.3V/4A HSLD 2.98 
48OVCT /80MA, 6.3VCT /4A, 5V /3A 2.69 
20VCT /90MA, 6.3V /1.9A W /INPUTS 

6, 12, 24 115VDC & 115 230VAC @ 
$1.98; 2 for 3.49 

SOVCT /150MADC, 5V /3A. 6.3V /5A 3.49 
20V /50MA, 6.3V/2A, 6.3V /SA, 5V/ 
.5A 1.89 

1 -F TRANSFORMER 
56 Kc Double Slug Tuned. Shielded. 

3 for $ 8 for 52 
10 to 14MC FM &TV Double Slug Tuned, 
Shielded 2 for $1; 5 for 52 

PULSE TRANSFORMERS 
led, KPermalloy PCeree.. 

VW. 1000 0514.98 
ulee Blocking Osc. 3 wndgs. Video Inter - 

stage, 1:1 ratio, 32 rah wndgs, H'Sld. 
IVins, GE $1.98 

Pulse Blocking Ose. 3 wndgs. 1:1:1 ratio, 
1 rah dgs, GE. H'Sld. HiVins.. .$2.98 
Pulse Blocking Osc. Video Interstage, 3 
wndgs, 1:1:1 ratio, 4.3 mh wndgs. GE. 
H'Sld, HiVins, 1, s rise time $2.98 

FILAMENT TRANS. 
.5V /2A e 79c, 2 for $1.49, 10 for $6.98 

2.5VCT /10A, 10KVINS 4.98 
5VCT /20A /12KV INSUL CSD HSLD 7.98 

5VCT /10A /4KV INSUL CSD HOLD 5.95 
SVCT /1OA /12KV INSUL G.E. 6.98 

V /60A HVINS KENYON 13.98 
5V/115A, CSD KENYON HVINS.... 16.95 
6.3VCT /,6A /1KV INS CSD HVINS. . 1.98 
6.3VCT /.7A NAVY HOLD HVINS. 1.98 
6.3VCT /1A THORDASON IIVINS CSD.1.98 
6.3V /2A @ 1.39 2 for 2.69 
6.3VCT /4A USN USABLE 6.5A HVINS 2.69 
7.5VCT/12A CSD KENYON 15 KVINS.10.98 
12.6VCT/1.25A CSD HMSLD 1.98 
24V /2A CSD $1.98 2 for 3.49 

4V /6A CSD $4.98 2 for 9.49 
42.5V/2A SEL ECT TRANS 5.98 
2X5V /10A GE 12.5 KVINSI 10.98 

.3V /.6A, 2X2.5V/1.75A HOLD 3.49 
X2.5VCT /6A, 2.5VCT /1 2A /12KVINS 8.49 

6.4V /12A, 6.4V/10.6A. 3x5V /3A, 
5V /1.75A STANCOR HMSLD 5.98 

2X6.3V/.3A, 5V /6A, 5V /3A, 7V /14A 
147 KVA 55.98; Two /4 11.49 

PLATE TRANS. 
X330VCT /25MÁ or 660VCT CSD..$ .98 

75OVCT /6$OMA 500V TAP....... 11.95 
1100VCT/212MA: PRI 115 or 230V 
CSD Collins Trans 6.50 
3000V /10MA CSD WE D161913 8.95 
5500VCT /650MA 'CON WSTGHS COD 69.95 
15000V AS V'DBLR WE. SIG 
3H5629/7500V/35MA 19.95 

50V /3.2KVA HVINS 12.98 

STEP UP OR STEP DOWN 
110V to 220V or 440V/185 Watt 4.98 
110V to 220V/200 Watt.55.98;2for 10.98 
Isolation 11593115V /185Watts . 3.98 
90. 

05 100 
105, 110, 115, 120, 

39.95 220V 
220V to 440V/250W Amer Trans 5.98 

MODULATION and AUDIO XFMRS 
MODUL /240 Watts Peak PP Par 807's to 
PP807's RF /2000 ohm Load STANCOR/ 

SN H'Sld .. ... .$6.95 
UNIV OUTPUT /12 Watts Any Tube Any 
Voice Coil UTAH 5999.$1.29. 2 for 51.98 
Line 
Mike Lice to Grid 

Lr" 
UTC 0-14 

50 -1/200 ohms to 1/ eg $13 List.$1.98 
OUTPUT /300 Watts Hi -Fi PP805 to 9 ohm 
VC. Weco H'Sld HiVins $12.98 

400 Cyc /115V Inpt Xformers 
G -E 3140, 3030, 2920, 2810V /35Ma.$4.98 
WECO 1233vct /350ma, 114Ovct /7OMa 6.98 

-E 788V /200Ma,210V /15Ma,5V /2A 4.95 
G -E 6.3V7A, 6.7V /.9A, 6.3V/.3A... 3.98 

Eco 6.3V /4.65A, 6.3V /.3A 3.49 
WEeo 6.3V/1.25A, 6.3V/1.25A 1.98 
WEeo 6.3V /3A, 5V /2A 2.49 

Eco 6.3V /lA 51.95; 6.3V/.6A 1.49 
FREED 
FREED 2 5VCT /1O 9 Acsd 

WEm 5V /4A. 4995 

S ig 
tell 

Corp. toc I k Numbers. 
Give Mfgs. & 

Si Corp 

CHOKES 
DUAL 30HY /6OMA CSD.$0.98 
3HY/ 4OMAHIQCSD 2for .98 
15HY /4OMA AC /DC SETS 

3 FOR .98 
12HY /8OMA CSD . .. 2.25 
10HY 85MA @ 98e;2 OR 1.79 
SHY /100MÁ HMSLD 1.39 
8HY /100MA /160 OHMS CSD/ 

HSLD /2KVINS /USN 1.49 
1OHY /100MA 80...-UTC HSLD 1.69 
59HY /100MA /CSD 3KVINS /HSLD 1.98 
DUAL 5HY /12OMA /2000VTEST 2.89 
SOHY /125MA /CSD /HSLD 2.89 
DUAL 12HY /150MA /CSD /2KVINS 2.98 
8HY /200MA UTC CRK /BKLT. 2.25 
12HY /300MA /CSD /3KVINS /HSLD 3.95 
12HY /200MA UTC TAPPED 3.65 
8HY /225MA THORDASON 3.65 
DUAL 2HY /300MA HMSLD USN @ 

$1.25 2for1.98 
2OHY /300MA, or I5HY /400MA /12 

KVINS . ... .... 8.95 
3 HY MA 15 KVins HMSLD.... 3.49 l OHY /135 135MÁ 1.35 

MERCURY THERMO REGULATOR 
DUAL CKT. 105 °F & 32 °F. Extremely 
sensitive & accurate for most exacting re- 
quirements-Research, 

Control, o or 
Fire Prev., 

-Min Tem Control. ol. 
Brand New. Individ- Boxed /data & ckt. 
SPECIAL Ea. 98e; 12 for $10.00 

February, 1952 

THAT'S A BUY 

Type A, B, 
C, D are glazed brown, others 
steatite. 
Length height in ches, 
then base diam. or width if square. Ball -end type (not 
shown) s 
screw ratel. 
STANDOFF 
& PILLAR TYPES all tapped both ends 

taps). Type S has 4 [hd,eholes on 5%Rscrew rad. 
ea. end. Type F is ridged hi- voltage hollow 
type. LEAD -IN & THRU PANEL TYPES- 
size of 2- section types is top section only. 
Type D is single cup with metal mtg. 
Songe & hardware, Type P is ridged single 
cup with 3 -hole mte. SPACER, BUSHING 
& COUPLER TYPES have shoulders. Type 
G is coax fish- spine" bead type. Type Q 
( "Beehive ") 

' 
4 -hole mtd, 1/4" I.D. Type 

R has 2 thd. holes, en each of 4 wings. 
Type Size Each Typel Size 

I 
Each 

Stand -Off, Pi lar N 4%x% 350 
N 6% xl 450 

S 1x1% 120 

INSULATORS 

E 

E 

F 

F 
F 
K 
M 
M 
N 

N 

N 

N 

N 

N 

N 

N 

N 
N 

N 

N 

N 

N 

N 

N 

N 

N 

890 
$1.49 

2.98 
3.49 
3.98 
120 
90 

12c 
4e 
4c 

50 
90 

190 

90 
10C 
lle 
12e 
15e 
18e 
23e 
254 
257 
25ç 
35C 

Strain Types 
A 394xYs 100 

Ball End, 3x19. 100 

Lead -In, Thru Panel 
C z 120 
D 1'/402% 490 
L )H,x," hole 70 
L IH, " hole 70 
L 'H, 3e hole 100 
P 194x294 200 
T ?H, hole 120 
U 1H, i" hole 100 

15H, ," hole 120 
W %4x194 200 
W 194x1% 250 
X 1%4x294 490 

Spacers, Coopl no 
H '/ 094 40 
I s /6x98 40 

1 9x%4 40 

R Yex294 100 

OIL CAPACITORS 
Mfd Each 
2 1.69 
5 2.98 
10 3.98 
15 4.98 

1400wvde 
.25 1.29 

1.39 
1500wede 

.5 1.59 
.75 1.69 
1 1.79 
2 2.29 
5 3.49 
6 3.98 
.05 79 
2000wvde 

.1 1.49 
2x.1 1.75 
1 1.98 
2 2.49 
3 3.98 
4 4 
8 9.49 

2500wvdc 
25 2.29 

3000wvde 
.1 2.49 

2.98 
20 4.49 
3 5.39 
4 6.49 

4000wvdc 
2 8.98 

5000wv8dc 
2 4.49 
2 10.98 
4 19.98 

7000wvde 
.002 1.69 
.0075 1.98 
.1 4.98 

dc 
.03 2.98 
.05 3.49 

100600 
wv 

.03 3.49 
12000 
w dc 

.02 4.98 

Mfd Each 
25wvde 

50 $6.98 
50wvdc 

4 
150wvdc 

9 

1 -1 -3 -5 .69 
250wvdc 2,25 .35 
300wycle 

1.400wvde9 
.1 .49 
.25 .55 
.5 .59 
1 .69 
4 1.69 
6 2.29 
8 2.49 
10 2.89 
20.1 .75 2,5 .94 
30.1 .91 
30.25 .99 

600wvde 
.034 .49 
.1 
25 .71 
S .75 

1 .85 

3 

5 
6 
7 
10 
20.1 
20.25 

2x2 
208 
30.05 3,22 
30.25 

.99 
1.08 
1.89 
2.29 
2.69 
2.89 
3.29 
.79 
.85 
.90 

1.19 
1.39 
3.49 
.89 
.98 

1.09 
80owvde 

.1O00wvtic9 

.1 .73 

.45 .79 
.99 

4 

Mfd Each 
12500 

.65 
v 

16.98 
2 95.00 

15000 
dc 

.0016 9.98 
25000 

tic 
.00025 7.49 
1 95.00 
A22Óvac/ 

600dc 
2 .69 

.89 4 
1.29 5 

225vae/ 
3.3 .79 

330vac / 
1000dc 

1.25 .79 
1.5 .89 
1.75 .98 
2 1.03 
2.5 1.09 
2.8 1.15 
3 1.19 
4 1.29 
5 1.49 
12 3.49 
15 3.98 
25 6.49 
40 9.98 

1200dc 
.15 1.29 

600vac/ 
1800dc 

16 6.98 
660vac% 
2000tic 

5 4.49 
6 4.98 
10 6.98 
16 7.98 

ELECTROLYTIC CNDSR SPECIALS! 
50 mf /350vdc FP 3 for 98e 
30- 15- 10mf /250vdc 3 for 98e 
40 -20mí /250 -25vdc 4 for 98c 
30.2x2Omf /450 -25vdc FP 2 for 98c 
10- 2X20mf /450 -25vdc FP 3 for 98c 
4mf /450vdc "Typee- Dry " 2 for 98c 
6000mf /15vac SPECIAL $1.98 

HIGH CURRENT MICA CNDSRS. 
CYLINDRICAL SIMILAR TYPE G 

Mfd. Kv Amps Mc Each 
.09 1.5 35 1 $14.98 
20.003 1.5 7 1 2.98 
.0002 6 5 3 5.98 
.01 10 30 3 49.50 
.0005 35 13 3 39.95 
.0025 20 22 3 45.00 
.004 20 22 3 45.00 
.005 15 30 1 48.00 
.0025 

TELL1 US WHAT YOU NEED 
28.95 

LINE FILTERS 
10Amp /130vacdc 0.1 to 1000 Mc's.$1.29 
30Amp /250vacdc 0.1 to 1000 Mc's. 3.98 
50Amp /600vac /250vac. "Elim - O - 

Stat" 9.98 
100Amp /usable 110 vacdc GE..2 for $1.98 

PRECISION 
RESISTORS 

Over 21/2 Million in Stock 
"TAB " -Specialists in Precision Resistoro 
No Mfrs Choice -We Ship Types in Stock 

0.116 271 1225 3333 16500 110000 
0.42 275 1250 3384 16800 115000 
0.425 
.607 286 1300 3509 17500 120000 

0.7 289 1350 3600 17977 130000 
1.03 299 1355 3700 18000 135000 
1.3 300 1400 3730 18300 140000 
1.75 310 1488 3760 18380 141000 
2.5 311.5 1495 3900 18500 145000 
3 320 1500 4000 18800 147000 
3.83 325 1510 4030 19000 150000 
4 330 1518 4200 19500 155000 
4.35 340 1600 4220 20000 160000 
5 350 1640 4280 20441 165000 
5.025 360 1646 4300 20500 166750 
6.25 366.6 1650 4314 21000 167000 
6.5 370 1670 4440 21500 169200 
7 375 1680 4444 22000 175000 
7.8 380 1710 4500 22500 180000 
7.9 389 1712 4700 22990 180600 
8 390 1740 4720 23000 185000 
10.38 400 1770 4750 23150 186600 
11.25 410 1800 4850 23325 190000 
12 414.3 1818 4885 23400 198000 
13.52 418.8 1830 4900 23500 200000 
14.2 425 1850 5000 24000 201000 
14.25 426.9 1865 5100 24600 205000 
14.5 427 1892 5210 25000 210000 
15 430 1894 5235 25200 215000 
16 440 1895 5270 25400 220000 
17 450 1896 5300 25833 225000 
19 452 1897 5500 26000 229000 
19.2 460 1898 5600 26500 230000 
20 470 1899 5730 26600 235500 
22 475 1900 5770 27000 238000 
23 478 1901 5910 27500 240000 
24 480 1902 6000 28000 245000 
25 487 1903 6100 28430 250000 
26 500 1904 6125 28500 265000 
28 510 1905 6140 29000 268000 
30 520 1906 6200 29500 270000 
31.5 525 1907 6300 29990 275000 
37 540 1908 6495 30000 294000 
48 550 1909 6500 31000 300000 
49 560 1910 6800 31500 307500 
50 575 1911 6840 32000 311000 
51.78 580 1912 6990 33000 314000 
55 588 1913 7000 35000 316000 
56.7 600 1914 7320 36000 325000 
60 612 1915 7500 37000 330000 
63 620 1916 7700 38140 333500 
68 625 1917 7717 38500 350000 
74 633 3918 7900 39000 353500 
75 640. 1919 7930 39500 375000 
80 641 1922 7950 40000 380000 
81.4 645 1924 8000 41400 390000 
88 649 1920 8094 42000 400000 
89.8 650 1960 8200 43000 402000 
95 657 1980 8250 45000 420000 
100 665 2000 8500 47000 422000 
101 670 2045 8700 47500 425000 
103.2 673 2080 8770 48000 430000 
105 675 2095 9000 48660 450000 
105.7 680 2141 9100 49000 458000 
107 681 2142 9445 50000 470000 
110 684 2145 9500 51000 472000 
120 689 2150 9710 52000 478000 
121.2 697 2160 9800 55000 500000 
125 699 2180 9900 56000 510000 
130 700 2187 9902 57065 520000 
135 711 2195 10000 58333 521000 
147.5 733 2200 10430 60000 525000 
150 740 2250 10500 61430 543000 
160 750 2300 10600 62000 550000 
165 800 2400 10900 64000 560000 
170 806 2450 10936 65000 570000 
175 820 2463 11000 66600 575000 
179 850 2485 11400 66650 600000 
180 854 2490 11500 67500 620000 
182 899 2500 11690 68000 650000 
200.4 910 2500 12500 72000 660000 
200 910 2600 12500 72000 660000 
209.4 917 2625 12800 73500 680000 
210 946 2635 13000 75000 690000 
216 978 2700 13100 80000 700000 
220 1000 2750 13500 82000 750000 
225.4 10 2860 13600 85000 800000 
225 1055 9 2860 13600 85000 800000 
230 1059 2870 14000 85750 813000 
235 1067 2900 14250 88000 820000 
240 1110 300 14500 90000 860000 
245 1110 3100 14500 91000 860000 
250.4 1155 3259 14600 9300 90000 
250 1155 3259 15000 93300 910000 
260 1162 3290 15000 95000 930000 
270 3300 16000 950000 
Any Size Above, Each 35c; Ten for $3.29 

MEGOHMS 
1. 1.579 2.7 4 6.7 10 
1.1 1.65 2.75 4.23 7 11.55 
1.2 1.75 2.8 4.25 7.5 12 
1.25 1.8 2.855 4.5 7.62 12.83 
1.3 1.9 3 5 7.74 13 
1.35 2 3.3 5.1 8 13.85 
1.39 2.11 3.5 5.5 8.02 30 
1.4 2.2 3.673 6 8.5 51 
1.91 2.25 3.75 6.5 9.05 
1.57 2.5 3.9 6.6 9.5 
Any Size Above, Each 70e; Ten for $6.49 

RHEOSTATS 
2 ohm 50W Ohmite $2.59 
6 ohm 25W Ohmite 1.98 
15 ohm 25W W. Leon 1.98 
15 ohm 75W Ohmite 3.74 
20 ohm 50W Ohmite 2.35 
60 ohm 50W W. Leon 2.69 
100 ohm 50W - 2.25 200 ohm 50W Ohmite Model D.... 2.40 250 ohm 25W H.H. . $1.39; 4 for 5.00 h 300 ohm 200W Ohmite Model P. 549 350, 500, 1500, 5000 ohm IRC Slotted Shaft 25 watt 79c..3 for 2.00 1000 ohm 25W Ohmite Model J.... 2.19 7500 ohm 50W Ohmite Model J.... 2.59 10000 ohm 50W Ohmite Model J 2.89 
ALLEN BRADLEY POTENTIOMETERS 
5 ..ti Type J 3/4" Flatted Shaft $1.45 200 Type J 1 /e" Slotted Shaft. 1.25 1000 ..ti Type J 11//4" Flatted Shaft 1.45 
3500 ,.L Type J o /4" Shaft 1.45 
7000 Type .1 1/4" Slotted Shaft 1.25 25,000 ..,. Type J 1/g" Slotted Shaft 1.25 50,000 ...- Type J Flatted Shaft 1.45 100,000 .,- Type J /e" Flatted Shaft 1.45 
1 Meg Type J 1 /e" Slotted Shaft 1.25 
1 Meg Type JJJ (Triple) 13/8" Shaft 4.69 
50 ...- Type J 3/e Flatted Shaft 1.45 
30,000 Type J 1/0 Slotted Shaft 1.25 
5000 Type J a/e Flatted Shaft 1.45 

ATTENUATORS -TOP MFGS. 
DUAL 5000 ohm ̂ 20 step Bridged "T" . 54.98 
7470 & 1063 ohm 12 step W. W 3.98 
DUAL 25000 ohm 20 step 3.98 
DUAL, 13000 ohm 20 step 3.98 
100,000 ohm 20 step 3DB /Step 4.98 
SWITCHES AND MICROSWITCHES 
SPNC /10A / W Z -RQ 11 /Plunger $0.69 
SPNO /10A /YZ -7RTC /Pin Plunger .54 
SPNO /1OA /G -7Rß1 /Plunger .59 
SPNC /30A /B -1 /HI- ALT /Cased 1.25 
6 AMP /125V Removed from Equip Bktt. 
CSD CLEAN SPST..4 /51; DPST 3 /51 

US Navy Version BC645 Ideal Citi- 
zens Band Conversion, NEW, less 
tubes, connector & Dyn. $12.95 
RADIO COMP RCVR Less Tubes, Asls 5.98 
EE8 set (Tß-9) sy, Like New, Less 
Handset (TS -9) 7.98 
RM-53 TEL CONTROL 4 e r 5.49 
R9 /APN4 Receiver, Less Tubes, ABIS 14.98 
TG30 Code Unit, Less Tubes & Cab - 
net, as is 19.95 

RM29 Control Unit. BRAND N-EW., 12.98 
RT34/AP513 30 Me IF Less Tubes, 
As Is. Good Condition 7.98 
R59 /TPS3 Good, As Is- Less Tubes 29.98 
EE65 Telephone Test Set, Fine Gond, 24.98 
BE65 Time Interval Signal, Used 3.98 
R74 /CRW Stev, Less Tubes, As Is 2.49 
1 -81 Compass Indicator, Like New 7.95 
1-82 Compass Indicator. Like New 4.95 
PE97 Plate Supply Unit, Less Tubes 9.98 
1 -108 Range Calibrator. Metal Case. 29.98 
Mackay dioXmitter, w /Metal 
Case- Less Vihr apack & Tubes. As Is 2.98 
1 -198 Sig. Gen,Good eeo Tubes 14.95 
ART SPCH AMP New Less Tubes 12.98 
6C456 Mod. Less Tubes. Dyn. As Is 1.98 
SCR595 IFF Unit. Less Tubes. As Is 3.98 
BC602 Coot Box for 522, As Is 1.29 
BC605 Amp, Less Tubes. As Is 3.98 
8C906 Freq.MtrExcCond.Less Tubes 29.95 

1 

SELSYNS 
2JIGI GE As Is No Returns 

2 for 49e 
2JIHI GE Selsyn..2 for $6.98 

2JIF5GE 115V /400Cy Brand New ea. 9.75 
C78248 Sync Trans 115V /60Cy..2 for $18 
C78249 Sync Diff 115V/60Cy...2 for $18 
Synchro Repeater 115V /60Cy Type 11 -4. 

Brand New @ $13.95 2 for $25.00 
Bendix Autosyn AY1 &AY5 2 for $4.95 

FRACTIONAL H.P. MOTORS 
1/40Hp lor3 Ph 3450Rpm w /cndsr cont. 

2 /30Hp 
co,Diehl 

34V $ 471063 Cy 5/ 35A 
2600 -3100 Rpm $5.98 

Motor &p Switch Assy028RDC /.6A 20 ORpn91 
cams, dry, 14 silver p1 swtch $4.98 
40 oz -in Torque Sync inductor motor 5 smy 
50H36 /75Rpm 514.95 

6 -VOLT CARTER GENEMOTORS 
BRAND NEW! WAY BELOW LIST 

Model Output 
,400V375Ma Int Each S29.95 4037AS 
590V/150Ma Int Each $29.95 5919AS 
590V /250Ma Int Each $34.95 5925AS 
All 

General RE ect Electric Filter FREE! 
SELENIUM RECTIFIERS 

115V/150MA Fed 1005 .Ea. 98e; 6for$5.00 
Full Wave Bridge Selen for Relays or Pwr 
Inpt 115 to 130VAC; Outpt 115VDC /40Ma. 
Ea. 69e....... ..... . ...10 for $5.98 
3OVin /26Vout /1ß0M0. Selen. w /mtg flange 

Ea. 36c; 2 for 60e; 4 for $1.00 
FULL WAVE 

Current 
(Cont.) 

18/14 
volts 

36/28 
volts 

54/40 
volts 

130/100 
volts 

I amp 1.95 
2 amps 2.20 3.50 6.50 9.95 
4 amps 3.65 6.75 8.75 17.50 
6 amps 5.40 8.95 14.00 27.50 

10 amps 6.70 10.75 24.00 45.00 
12 amps 7.50 14.00 29.95 56.00 
20 amps 12.75 20.25 47.50 89.00 
24 amps 14.00 26.00 
30 amps 18.50 29.90 59.50 139.50 
36 amps 25.00 42.50 
50 amps 39.50 59.50 105.50 224.00 

Full Wave Selenium Rect & Trans with 
Ageing -Taps, in Kit Fo'm. At Fraction of 
Usual Price, All 115V /60Cyc Inpts. 
Up to I6VDC at 12 Amps 529.50 
Up to 32VDC a t 12 Amps 36.50 
Up to 32VDC at Amps 142.98 
Up to 6 Amps = 

ageing 
12.98 

=This 6amp supply her no ageing tape, 
We specialize in Rectifiers & Pwr. Supplies 
to your Specifications. 

METER SPECIALS 
Best Buy -5 Ma DC Tuning Me- 
ter. G.E. 21/2" dia. ....$1.29 
SPECIAL -0.15 VAC. 2 1 /16" 
Rd., GE. 800 eye. USN. .$1.69 

DC MICROAMMETERS 
0.50 ua Weston 3" sq. 16.98 
0 -500 ua, 21/2" DeJur 6.98 

DC MILLIAMETERS 
0 -1 Ma 3" sq. Weston.. 7.50 
0 -10 Ma & 0 -5KV (Basic 1 11e). 31/2" 4.98 
0 -10 Ma & 0-1KW (Basic 1 5101, 31/e" 4.98 
0-25 Ma, Weston 3" sq 6.98 
0 -300 Ma, Weston 3 " sq 5.98 
0 -1A, 31 /e Wstghs 
O -SA, 21/ " Triplett 3.49 
0 -10A, 3" sq. Triplett 3.98 
0 -15A, 2)/5" Triplett. .. .. 3.49 
030Á, 21/2" Shunt WECO. Wstghs 2.98 
0 -60A, 21/e" Int. Shunt, WECo. .. 3.49 
0 -120A, 21/2" Ext Shunt WE/Wstg 3.98 
0 -240A, 21/2 ", Less Shunt 3.98 
0 -300A, 3 ", Less Shunt, WECO 4.49 
30- 0 -30A, 23/8 ", Weston 203P &Wstg 4.98 
60- 0 -60A. 2//e". NV/Shunt. WE /Wstg 4.98 
620-0 -120A, 21/2" Shoot.. WE /Wstg. 3.98 
240- 0 -240A, 21/a." Less Shunt, GE 3.69 
480- 0 -480A, 21/e" Less Shunt: Wstg 3.69 

DC VOLTMETERS 
0 -800 Volts, Weston 3" sq. Bilt -in 

Mult. 12.98 
RF METERS 

0 -IA. 21/2" G.E. USN -B'Csd 3.95 
O -3A. 2)/z" Simpson............ 5.00 
0 -8A, 3" Triplett Hi- Freq.; Int.0 duple 4.98 
0 -9A, 21/2" Wstghs USN 2.49 
0 -5A. 21/e" Rnd Wstghs 3.79 
0- 120MA. Weston 3L ". Model 301 14.98 

AC VOLTMETERS 
0 -8V. 31/4 ", Weston 3.49 
0 -150V, Weston, 3" sq., Rect. Type 8.98 

VOLUME LEVEL INDICATOR -20 + 3VU. Weston, 3 sq 16.98 
KITS 

Silver & Mica Cndsrs........ 30 for $2.50 
Controls, 50 ohm to 2 MegS ..10 for 2.98 
Resistors, 1 / &1W, to 2 Megs,100 for 3.98 
Vitreous WW Resistors 5 for .69 
Sockets, Asstd, 8, 7, 5. 4P...25 for 2.49 
Rotary Switches, Asstd 6 for 1.75 
G &P Tube Caps, Asstd 50 for 1.49 

50 for 1.00 
50 for 1.00 

Elastic Stop Nuts, Asstd SO for 1.00 
Knobs, Asstd, w /Insert 10 for .98 
Spaghetti Sleeving, Asstd..75 ft. for 1.00 
Ceramicon Cndsrs, Asstd 12 for 1.00 
Fuses, Asstd. LF & Buss 75 for 1.95 
Grommets, Rubber Asstd 50 for 1.00 
Resistors, 2 W Asstd 25 for 3.98 
Tie -Point Lugs, Asstd 25 for .98 

4.98 

Coil Forms, Th'd Sm HF 
Iron Core Slug & Screw 

THAT'S T B // TA HAT'S 
EUY BUY 

DEPT. 2RN, SIX CHURCH ST. NEW YORK 6, N.Y. U.S.A. - CORNER CHURCH 2ó BERTY STS. 

Write for Your FREE 
"TABOGRAM" 

Money Back Guarantee (Cost of 
Mdse Only) 55 Min. Order FOB 
NYC. Add Shpg. Charges & 25% 
Dep. Prices Subject to Change 
Without Notice. 

Phone: Worth 2.7230 
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"WILLIAMSON" 
IOW HI -FI KIT 

10 to 20000cyeles with Ease! 
Internationally Famous; For 

HiFi enthusiasts. Incl. Pwr supply, se- 
lected parts; Balanced resists. ....529.95 
W'mson PreAmp Kit & Tone boost Ampli- 
fier, chassis, parts, pwr supply....534.95 
SUPER -Wide -Range HiFi TRIODE 10W KIT. 
10t020000 ycles, 6B4G's, Max Harmonic 
Distortion 13 /y% at full outpt & only 1/2% 
at 5W outpt. Includes Bass & Treble tube 
boost & Tone ckts 4PreAmp G.E. pickup 
5duel & 2outpt (7) tubes, Parts, RCA chas- 
sis & info., less outpt former.... 529.95 
UTC Hi -Fi Outpt Xfrm for P.P. 2A3, 6134, 
6A5 & 6L6. Csd cap 30W; Sec 5 taps 21/ 
to 250 ohms 56.98 
GE Relue Cartridge perm dle 51.98 
GE Dual Relue Cartridge RPX 050 57.29 
GE Relue Cartridge RPX040 or 041 57.29 
GE 512010 Hi -F. 12" PM Spkr...518.98 
Phono Motor 33RPM w /ADJ- Speed 54.69 
Sensational 10" HiFiSpkr Ideal 10 Watt 
Home Size, Concentric, Separate Driver 
Woofer & Horn Driver Tweeter -30 to 16000 
cps Range English Speaker........$18.98 
Electro Voice EV16H dual twill Cart.53.98 
"LP" Anti -Static fluid GUD 1000 plays.69c 
Extra dual needle for Twilt Cart 51.20 

Hi Gain Dynamic Mike & Xfrm. 
Buy Comb. Spel. Dyn Mi$1. 8 
XFMR Hmt -sld UTC /SuperElect 
3 wdg. 600..- et & 4000tappPed 250 
& 150,-,can be used Mike to Grid, 

Line to Grid & Line to Line. Csd & Hmt 
Sld SPECIAL 49e; Ten for $4.49 

BLOWERS 
Cool That Tube! 

40 CFM 28vacdc...55.98 
70 CFM 115v/400 
250 CFM 28vacdc.. 9.95 
250 CFM & 28 to 115 

vac Transformer.. 11.95 
100 CFM 115 vacdc 7.98 
175 CFM 220vec...11.98 

"TA B" 
THAT'S A BUY 

SELENIUM POWER 
eu, SUPPLY 

0-12 
cased 

Ì)1151r &Com completely 
supply, uilt-115 

VAC input. for lab, 
nP Plating, charging model railroad. In- 

cludes voltage or speed control - w /center 
off reversing switch. Ideal for two HO" 
locomotives. Special $10.95; 2 for $20.00 
SOLDERING IRON GUN 

Sensational value, light weight, 
heavy dty soldering -gun. w/ 
removable alloy tip will not corrode. Tip 
is flat, can be used for soldering small and large parts. 
"TAB" Special - $9.95 

CIRCUIT BREAKERS 
Heinmann Magn Bkrs, Amps: 0.22, 2. 3, 5, 
7, 9, 12, 15, 20, ach $1 69; 40, 

0 
80, 

$15.98 
Sq.D. & CH Toggle Sw Brkrs, Amps: 5, 10, 
15, 20, 25. Each 98c ......10 For $8.98 
Klixon Thermal Push Button Erkrs, Amps: 
5, 10, 15, 20, 25, 30. Each 89c 
Infrared Snooperscope 

Image -Converter Tube Risen - 
sitivity simplified design 2" 
dia. Willemite, Screen- Resolu- 
tion up to 350 lines /in. Com- 
plete TAB 

Each $4.98; 2 for $9.49 
BAND PASS FILTER XFORMERS 

SHARP CUTOFF HiQ CASED & SHIELDED 
60, 90, 150 cys....ea. $2.25; 3 for $5.95 

866A KIT and XFORMER 
2 Tubes, Sekts, xfmr 115v 
60cyc Inpt, outpt 2.5vet/ 
10a /1OKvins $6.98 

DIODE PROBE TUBE! 
Unexcelled f o r NO -LOSS 
VHF Testing. Ultra- Sensitive 
BRAND NEW w /Data, VR92..25c; 5 for $1 

TUBE SOCKETS. ALL TYPES 
A. RCA 5 -pin GIANT, 803, etc..... 51.49 
B. Johnson 4 -pin Bayon, 866. etc.. .85 
C. 304TL Socket ........ ... 1.15 
D. Johnson 7 Pin Steatite 829B 

69e; 10 for 5.00 
D. Johnson 122 -237, HK257. 813 .63 
E. Small Shell DUODECAL. 2BP1 ... .75 
F: Med Shell DIHEPTAL Cinch MICA .89 
G. 5 -pin ACORN 1-9/16" dia... , .39 
H. Johnson 122.234, w /tube Lock, 
I. 4-prong STEATITE Johnson, 866 .30 
J. 5 -prong STEATITE Johnson, 807 .30 
K. 7 -pr. STEAT Johnson, 1625.... .36 
L. 7 -pin NATIONAL CIR7L Steatite .30 
M. MINI 7 -pin Mica 'B-HF & Shield .30 
M. MINI 7 -pin Mica 'B Top- Mtg &1/z 

Shld B .23 
M ..MINI 7 -pin Bot Mtg Bklt .13 
M NOVAL 9 -pin Mini. 1/a Shld Base, 

- 

M. NOPt g 
9 -pin Min. 1/2 Shld. Top .45 NOVAL 

M. NOVAL Shld. 11/2 ", 12c; 1- 15/16" .14 
N. AMPH fern 78F Pin 4,5,6.8 .17 
O. 4 -pin AMPH49RSS4 &mt Ceramic .27 
P. OCTAL 8 -pin & plate B91te .10 
Q. -OCTAL 8 -pin & plate Steatite .25 
Q. OCTAL 8 -Pin & elate Mica 'B .11 
R. LOKTAL 8 -pin & lock Mica 'B HF .10 

Magnal Cermac 5BP1 .69 
Mykroy Safety HiVins 866 .98 

STORAGE BATTERIES 
36 Volt Willard Mini -BRAND. NEW! 5 oz. 
Designed Portable Equip Models. 
ONLY 98c; 4 for $3 
2V/274H Willard PLUS 2 V, Vibrator.$2.39 
6V /64H Willd NT6 /Bß21411 1.98 
Battery Acid. (R'Exp) 1 pt. 59e; 2 pts .98 
Hydrometer 1.06 to 1.24 Sp Gray 1.98 
Electrolyte Meas Tube, 12" Ig .25 
Spec Gray Ind & Mere. Thermom .98 

NEW THRIFT -LITE r`' 
Lifetime Photo -Flash 

Not a kit. Incl Pwr pck, 
Life gtd Lamp, Rfictr & 15' 
cord 1/1000 Sec flash every 
7 sec. True daylite color. 
Usable all cameras Oper ' 

115VAC w /lite Type AC40 .J :V\ 
. $41,98 

Compute Outfit for AC & Battery opr. Incl 
AC4O&BP25 portopak & all accssrs for KO- 

for 
Shutters Complete ..$69.95 

Write for Complete 
lites, Units 

Data 
Boosterpacks, Ext lites, Units for Focal 
plane shutters & accessories. WE BUY, 
SELL & SWAP. 

TAB "SUN- FLASH" LAMPS 
"TAB" W -Sec. 

No. Replaces Max. Each 
U10 GE FT114 100 5 9.98 
No. 1 AMGL05804X 100 10.98 
23ST GE FT210 200 10.98 
53GT GE FT403 500 16.98 
VA SYLV.4330 200 11.98 
23MT FT 214 250 10.98 
22ST FT 110 200 10.98 ° 
353GTQ FT 503 5000 54.98 IIIDII 
R4340 FLASH TUBE -SPEC.. - $36.00 
X -400 Air Corps Lamp 14.98 
BOOSTER PACKS EXTERNAL LIGHT AND 
COMPLETE LINE OF ACCESSORIES IN 
STOCK. 

UHF ANTENNA 
UHF ANTENNA 12" /30CM AT5 /ARAI Usa- 
ble Citen & Ham Band Ins Coax Term Silv 
PI Cont Wpf Gask & H'ware Mobile Mtg. 
New 39e; 4 for $1.00 
PL259 for above.. ......... .65 
TV CONICAL ANTENNA (Dubl -X) Sturdy 
Prefab Const Versatile 72, 150 or 300 ohm 
Match. Intl 8 elements & 100 ft. All -Cop- 
per Twinex, Cross Bar & H'ware. Brand 
New. Only $8.49 
MICROWAVE ANT AS125 /APR, 1000 to 
3400MC w /UG58U Term InBuilt HiPass Fltr 
Flange Mtg Intl H'ware. SPECIAL $6.98 
ANT 45130B 33" Whip 1.98 

042 51.29 
0A3/VR75 1.42 
0A4G 1.45 
082 1.45 
OB3/VR90 1.23 
0C3/VR105 1.43 
0133/VR150 .98 
0Y4 2.53 
0Z4 .79 
VS-1 12.49 
CIA 9.75 
01A .69 
143 1.10 
1A4P .79 
1A5GT . .79 
146 1.49 
IA7GT 1.32 
1B3%8016, 1.98 
1B4P . .89 
165/255 .99 
11321T471A 2.85 
1622 3.23 
1B23 9.90 
1624 17.49 
1826 2.65 
1B32/532A23.900 
1B35 11.98 
1836 29.95 
1840 
1541 49.95 
1842 18.00 
1846 
1B53 49.95 
11356 
B58 ..3580.5000 

1660 69.75 
ELIC 2.70 
ICSGT .89 
IC6 .79 
1C7G . .89 
I05GP .99 
107G .89 
1D8GT .89 
1E5 .99 
1E7G .99 
1F4 .69 
1F5G .79 
1F6 .89 
1F7G .89 
1G4GT .89 
1050 . .89 
10607 .79 
1H4G .89 
1HSGT 89 
1H6GT .79 
IJSG . . 1.20 
1J6GT .79 
11.4 .69 
1L6 .98 
1LA4 . 1.19 
1LA6 .99 
1L84 1.29 
ILCS . .79 
1LC6 1.39 
1LDS .99 
1LE3 .99 
1LH4 .89 
1LN5 .79 
1NSGT . . .99 
1PSGT 4.75 
1QSGT .89 
1Q26 .69:00 
1134/1294. 1.29 

.79 
1.19 
.79 

6.90 
.79 
.99 
.69 
.79 
.79 
.70 
.99 

6.98 3.98 
1.78 

. 1.19 
.69 
.69 

154 
155 
1521 
1T4 
ITSGT 
1U4/5910. 
1115 
IV 
1V2 
1X2 
1Y2 
1Z2 
243 
2440 
245 
2A6 
2A7 
2AC15 ... 4.98 
24515 ... 4.98 
2B7 .89 
2C23/1642 3.67 
2C22/7193 .33 
2C26A .47 2C33/ 

RX233A. 3.49 
2C34/RK34 .69 
2C39 33.98 
2C40 9.98 
2C40 JAN .19.90 
2C43 26.75 
2C43/464A. 9.49 
2C51 7.98 
2C52 5.98 
2021 1.49 
2E5 1.19 
2E22 1.25 
2E24 4.85 
2E2S/HY65 5.15 
2E26 3.49 
2E30 2.19 
2121 10.69 
21214 9.25 
2.122 7.90 

170 

2J31 ...29.75 6AU6 . .69 
2J31A ...79.95 6AV5GT .. 1.29 
2J32 . . .59.95 6AV6 . . . . .59 
2J33 ...39.39 6AW6 .. 1.89 
2J34 ...38.50 6AX5GT... .79 
2J36 ..120.00 6B4G .. 1.78 
2J37 ...12.70 655 1.19 
2J38 ...17.75 668G 1.09 
2J39 ...49.50 6546 .79 
2J42 ..250.00 6BA7 1.19 
2J48 ...28.50 6BC5 .69 
2J49 ...39.45 6BC7 1.23 
2J50 ,. .27.50 66D$GT.., 1.65 
2J52 ..249.50 6BD6 .89 
2J56 ..199.50 6BE6 . .79 
2J62 . . .49.45 68F5 . . . 1.06 
2K25 . . .31.95 65F6 1.49 
2K25/ 6BF7 2.55 723AB..29.45 6806G 1.65 
2K29 ....23.95 6607 1.98 
2V3G .... 1.29 6856 .89 
2W3GT .. . .98 6BJ6 .99 
2X2 .69 6131(7 .. 2.15 
2X24 . . . 1.89 6BL7GT .. 1.45 344 .99 6BN6 .... 1.49 
345 1.69 6BN7 . 1.69 
3A8GT 1.59 6BQ6GT .. 1.29 
3B4 2.69 61307 ... 2.15 
367/1291 .69 6C45G 

.. 1.69 

3623/RK22 4.95 6C5GT ... .79 
3B24 5.40 6C6 .. .79 
3625 4.50 6C7 1.26 3626 3.70 6C8G 3628 8.80 6C21 ...29.45 3C6/XX8. 1.49 6CB6 .. 89 3C22 125.00 6CD6G .. 2.49 
3C23 . .10.98 6D4 2.85 3C31/C1B. 3.45 6D6 .89 
3C33 14.98 6D7G 
3C34/HK24 5.49 6E5 
3C45 ... .19.90 6E7 306'19. .69 6F4 
3D21A ... 2.39 6F5 3023 :... 4.90 6F6 3E29 ....14.95 6F6GT .79 
3LF4 .... 1.29 6F7 1.39 

3Q5GT ... 1.29 606G 1.39 354 .79 6H4GT ",. .98 3V4 -75 656 .89 4-125A ...29.95 C6J 6.95 4.2504 ...40.95 6J4 7.65 
4-1000A .108.50 6JSGT .59 
4627 4.98 6J6 1.29 
4C25/HH54 5.98 4J7 1.09 
4C33 .. .59.00 6J8G 1.19 
4C36 . . . 15.98 6K4A . . 4.75 
4C35 .28.65 6K5GT . . 1.09 4E27/257 .14.98 6K60T .79 
4J22 . . 148.50 6K7 
4J31 95.00 6K8 .99 
4J34 194.00 6LSG .79 4J42/700 .27.00 6L6 2.43 
4J47 . 260.00 6L6G 1.69 
4J47C-%..198.00 6L6GA 1.69 
4J52 .. 350.00 6L6GAY 2.29 
4T4/2 . . 5.95 6L7 1.19 
4X1504 .45.00 6N4 2.39 
4X-500F .85.00 6N6G . 

1.69 
5AX4GT .54 6N7GT 1.29 
5424 . . 

. 

C22 .53.35 6P07GT .8899 5C30/C56. 3.95 6R7 .99 
5021 . . .24.30 688 1.39 
5023 . . .24.95 654 98 
5J29 .12.40 657G .89 5R4GY. . 2.20 658GT .99 
5T4WGY . 

2.49 65A7GT .89 
5U4G .77 6567YTY 1.19 
5V4G . . 1.39 65C7 1.39 

W4 5 . . .89 65D7GT .99 
5Y3GT . . 49 6507 . .89 
5Y4G . .79 6507 1.39 
523 45 
5Z4 3.29 65J7 .89 
C6A 6.75 6SK7GT .. .89 
643 1.59 6SL7GT .. .89 
644 1.89 65N7GT .79 
6A7 
6A5G 2.39 65N7WGT. 2.25 

648GT , 1,3029 65Q7GT .. .79 UN GT:: .69 

6AB5/6fi5. 1.33 6557 
.... 1.09 

881-7 
6487/1853 1.39 65U78TY.. 3.37 6AC5GT 1.09 6527 ,.. 1.05 

64C7G. 1 99 
0.7G .... .89 

.09 

6AD7G 1.49 6U4/64X4 1.79 
678 

6AF6G 1.33 6U6 /6G5 .99 

2,133 

6U6GT ... 1.09 

G7 . . . 1.99 GU 7G . ' ' 2.25 6AH5G 1.49 6V6GT ... .69 

6AJ5 . 2.16 6W4GT ... 1 69 6485 1.39 
641(5W 2.98 6W7GT.... 1:88 
64 K6 . 3.49 6X4 mn 
6AL7GT .. 1.29 6X5GT ..: 1.27 
6AN5 . . . 5.95 6Y7G . . . . .89 
taw .. 5.98 6Z7G ... 89 
64AQ7GT .. 1.19 7A4/XXL .89 

6AR5 . . .79 746 - 79 6AR6 . . 2.98 7A7 6455 . . .79 
6456 . .. 2.79 74 

.99 
8 .89 

6457G . 4.98 7407 1.49 
6AT6 . .82 74F7 .89 
6AU5GT .. 1.49 7407 1.99 

.89 
1.39 
6.35 
.79 

.85 

TUBES 
7AH7 .... 1.19 
7134 .79 
755 .79 
756 .79 
7137 .89 
7C4/1203A .79 
7C5 .98 
7C6 .99 
7C7 1.49 
7C23 72.00 
7C29 69.95 
7E5/1201 1.29 
7E6 .89 
7F7 1 25 
7F8 2.19 
707/1232 1.29 
7H7 .89 
7J7 1.09 
71(7 1.29 
7L7 1.19 

14147 
14Q7 
14R7 
1457 
14W7 
14X7 
I5E 

. 1.09 
1.19 
1.09 
1.09 
1.98 

FG17/5557 475 
18 .98 
19 .69 
19BG6G 1.79 
19V8 1 62 T20/1623 3.79 
TUF20 5.19 
7220 3.79 
20 1.17 
RK204 8.95 
RX21 3.75 
22 .99 
24 .85 

"TAB" TESTED 
& GUARANTEED 

PRICES SUBJECT TO CHANGE 

755 8.79 3506 ... 5.90 861 23.95 
55 1.06 3534 4.65 864 .39 
56 .85 HK354 ...24.98 865 1.29 
57 .79 3554 ...14.15 8664 . 1.69 

.79 36845 7.75 868 /CE1C.. 3.49 
. 1.45 3716 .. .90 869 36.95 

59, 1.78 380A .,.. .79 8724 .. 3.65 
T60 10.49 3ß8A ... 1.49 GE- 8724... 5.49 
HY69 .. , 4.98 393A . , . 8.90 874 1.39 
7047 .. 1.59 3944 ... 4.90 878 1.95 
70L7GT .. 1.59 FP400 ...15.98 884/6050 1.80 
734 .79 X400 ...14.98 885 1.45 
72 .95 4174 . 8.95 893A ...250.00 
CRP72 1.37 GL434A .29.95 922 1.75 
CRP73 ... 1.49 44612C40. 1.19 923 1.00 
73 1.67 446B .. 3.89 927/CE25 . 1.49 
NR74 ... .29 450TH ...44.00 929 1.33 

G L471Á 2.69 956 

H Y75 . 4.59 4507L ...47.00 930 1.25 460/ 9314 6.90 
HF200 ..15.95 954 .29 WL468 ..13.95 955 .40 

.39 

RK59 ... 

7STL .... 6.89 
76 .79 
77: .69 

Top Dollar Paid for You, Surplus Tubes -Send_ List and Prices 

7Q7 
7R7 
757 
7T7 
7V7 
7X7/XXFM 
7Y4 
7Z4 

10 15 
12A 
1245 . 

12A6 . 

1247 
1248GT 
12AC7 
12AH7GT., 
1241(5 . 
12AK5W . . 
12AL5 
12476 
12477 
12AU6 
12AU7 
12AV6 
12ÁW6 
124X7 
12AX4GT . 
12477 . 

12846 
12BA7 

1.19 
.79 
.99 

1.09 
1.03 
1.19 
1.39 

1.19 69 
.69 

4.98 
.45 

1.39 
.89 

1.799 

1.45 
1.99 
1.98 2.98 
1.11 
.59 

1.49 
.89 
.95 

9 
1.6.79 
.99 

1.20 
2.95 

.79 
.79 

24 1.10 
1.90 

25A6 1.09 
25A7 2.98 
254C5GT 1.59 
2$AVSGT. 1.29 
25BQ6GT. 1.19 
25C6 , 1.18 
25L6GT .69 
25W4GT .89 
25Y5 .79 
2525 .79 
25Z6GT .99 
26 .79 27 .69 
FG27A . 8.70 
RK28A 4.89 
28D7 1.39 
30 .79 
31 .59 
HY31Z 2.75 
32 
FG32/5558 49 

13.85 
32L7GT 1.49 
33 .59 

.69 
35/51 .89 
35135 .79 
35135 .79 
35C5 .69 
35L6GT .79 
35T 4.89 

78 1.05 
79 .89 
80 .69 
81 1.69 
FG81A 3.90 
82 1.19 
82V . 1.39 
83 15 
83V 1.79 
84/6Z4 .99 
85 .79 
89. .75 
VR92 .. .25 
F095/ 

5560 24.85 
0098 .,19.95 
100TH 8.89 
1020 . 2.98 
102G . 2.98 
FG104 37.98 
F0105 18.98 
VÚ111 1.45 
HY115//145 .79 
117L /M7GT 1.59 
117N7GT 1.79 
117P7GT 1.39 
117Z3 .59 
117Z4GT 1.39 
11726GT 1.19 
117Z7GT, 1.49 
F1234 8.49 
T125 I2.49 

GL502A .. 1.79 
RH507 ... 9.98 
GL530 ...22.00 
531 6.98 
WL532 . . 3.89 
550P1 - 19.95 
5754/975 13.75 
WL579 10.49 
WL579B 12.98 
616 37.00 
KU627 18.00 
WL670A 11.98 
WL676 39.95 
WL677 34.00 
701A . 5.89 
702A 3.29 
7028 5.98 
703A . . . 5.98 
704A 

2.79 
707A 10.49 
707B 17.49 
710A/8011 .95 
7134 1.00 
NL714 5.95 
714AY 5.90 
7154 6.45 
715B 9.65 
715C . . . 24.25 
717A . . 1.49 
718BY 48.45 
718CY 48.45 
719A 49.95 

957 
958A 
973 
991 
CK1005 
CK1006 
CK1007 
CK1090 
R1100 . 

R1130 . 

E1148 
HY1231Z 
1612 . 

1616 . 

1619 . 

1620 
1622 
1624 
1625 
1626 
1629 
1630 . .97 
1631 . . 1.25 
1632 
1633 
1634 
1635 
1636 
2000T 
2050 

45 
67 

"33 
. .85 
. 3.49 
. .89 
. 2.69 
. 5.00 .12.00 
. 1.35 
. 5.39 
. 1.98 

.25 

.90 

2.5.7 . . 69 
5 

. . 1.90 

. . 73 
. 1..49 

3.19 
. 149.50 

1 
1..79 19 

54340 ...36.00 
5516 .... 5.98 

Use Your Priority for SPEEDY DELIVERY- Extend Your DO & Contract Nos. 

12806 
1213E6 
12BF6 
12BH7 
12BY7 
128Z7 
12C8 
12F5GT 
12X6 
12J5GT 
12J7GT 
12K7GT 
12K8 
12Q7GT 
125ßG7 
12SA7GT 
12ßC7 
12SFSGT 
125F7GT 
12507 . 

1.75 
. .89 
. .85 
. 1.29 
. 1.35 
. 1.25 
. 1.39 

.79 
. .89 

69 
. .99 
. .89 

.99 

.79 

.98 

.89 
. 1.39 

.79 

.59 

125H7 . 1.10 
125J7GT.. .79 
í25K7 . .89 
I25L7GT . .79 
125N7GT . .89 
12SQ7GT . .79 
125127 . . .98 
12X3 .. .90 
12Z3 .. 
1447//2137 1.99 
144F7 /XXD 1.19 
1486 ... .99 
1488 ... .89 
1405 ... 1.09 
14C7 ... 1.09 
14E6 ... .99 
14E7 
14F7 
14F8 
14H7' 
14.17 

35T0 .... 3.45 F127A 
35W4 .... .59 VT1274 
35Y4 .... .69 CV148 
35Z3 .. .79 150T 
35Z4GT .. .69 VT158 325. .59 FG16 
R5EL38%6J4 .49 FG172 
36 .65 182B . 

FG19Q 
T200 . 
201A . 

. 37 69 
38 .59 
RK39 2.89 
39/44 .59 
CRC40 . .59 
T40 4.29 
7240 .. 3.98 
40 1.09 
HY402 . 3.75 
41 7 
42 . . . .69 
43 .85 
45 .69 
455/VT52. .65 
45Z3 .69 
45Z5GT .89 
46 
47 .99 

.89 
48 1.99 
RK4811 14.85 
RK49 7.50 
49 1.19 

.98 
. 1.19 

50 
EF50 
SORS 
5065 
SOCS 

. 1.49 
SOL6GT . .69 

1.09 50Y6GT .. .7913164 
. . 1.29 50Z7G ... .98 !323A 

.99152 .99,327A 
,,.. 1.19:53 .6913504 

..19.98 .- 3.90 .. 4.98 ..14.50 ..14.49 ..49.00 ..42.50 .. 1.20 ..12.80 ..22.98 
.98 

205B/1%T2. 1.69 
CE206 . 3.15 
211/VT4C. .45 
CE215 .. 8.98 
RX215 . 9.95 
WE215A .. .18 
217C .. 8.75 
227A .. 4.98 
242C .. 8.49 
244A .. 4.15 
247A .. 9.95 
250R .. 9.90 
250TH ..22.25 
250TL ..18.50 
HK254 ..14.49 
274B/5134. 1.90 
276A .... 9.89 
T300 ....26.98 
304TH ...10.50 
304TL 10.50 
307A/RK75 4.85 
310A . . . 6.75 
311A ... 7.90 
313C ... 2.98 

...24.25 

... 6.50 

721A ... 2.49 
722A/287. 2.45 

7234/6 ..14.49 
724A ... 3.95 
724B 

726A 
726B 
726C 
801A 
802 
803 
804 
805 
807 
808 
809 
810 
811 
812 
814 

...59.95 ...69.95 .. .45 
3.98 
3.89 
8.95 
3.90 
1.67 
2.98 
2.43 

10.98 
2.90 
2.90 
8.65 
2.90 

816/866Jr, 1.09 
826 .95 
828 11.29 
829 11.49 
829B 13.45 
83013 
832 
832A 
833A 
834 
836 
837 
838 
843 
845 
849 
852 
860 

9.75 
9.75 

42.50 
5.95 
4.75 
1.55 
3.98 

.39 
4.90 

29.45 
19.98 

4.90 

5517 
5594 
56084 
5637 
5638 
5651 
5654 
5656 
5663 
5670 
5684 
5686 
5687 
5692 
5693 
5694 
5718 
5719 
5840 
5726 
5744 
5749 
5751 
5763 
5812 
5814 
5881 

. 19.98 
4.79 

...14.98 

..10.15 ...12.75 .12.75 
... 

. 4.39 
6.49 

X6030 ... 4.49 
8002R ...99.50 
8005 

08 .. 6.49 
8012 ... 2 75 
8013A . 6.45 
8014A ...28.95 
8020 ... 1.25 
8025 
9001 
9002 
9003 
9004 
9006 

... .59 
... .29 

Sub-Miniatures 
14D4 .... 2.95 
2E36 . . . . 1.49 
2E41 .... 2.39 
2E43 . . . . 1.39 
2021 ... 2.39 
CX501X .. 1.26 
C K501AX . . 1.26 
CK502AX.. 1.79 
CK503AX.. 1.79 
CKSOSAX . . 1.79 
CK506AX . . 1.79 
C K509AX . . 1.26 
CK512AX. . 1.79 
CK522AX . . 1.79 
C K525AX . . 1.79 
CK526AX.. 2.98 
CK528AX,. 2.39 
CK529AX. , 2.98 
CK531DX.. .98 
CK532DX . . .98 
C KS33AX . . 1.39 
CK534AX.. .89 
CK536AX.. .89 
CK537AX . . 4.98 
CK5380X.. .89 
CK539DX.. .98 
CK541DK. . 1.98 
CK542DX.. .98 
CK543DX.. .98 
CK544DX.. .98 
C1(54613)(.. 18 .98 
CK547 DX . . 1.98 
CK571AX.. 6.98 
CK573AX.. 2.98 

CK1. 027 . 3.35 
CK1028... 9.98 
CK1089... 4.69 
CK1090 .. 4.69 
CK5672 .. 3.15 
CK5676 . . 2.98 
CK5678 . . 2.45 
CK5697 .. 5.98 
CK5702 . . 7.25 
CK5703 .. 2.35 
CK5704 .. 5.79 
CK5783 .. 6.69 
CK5784 .. 7.40 
CK5851 . 4.98 
5829 .. 5.98 
CK5875 .. 1.98 

C'Ray Tubes 
2AP1 ....11.90 
3461 ....12.95 
3AP1 ....14.25 
3BP1 .... 7.95 
3BPIA ...14.98 
3CPI . 2.20 
3DP1 . 4.85 
3EP1 / 

1806P1. 4.98 
3FP7 . .. 1.69 
3FP7A ..14.98 
3GP1 . .. 470 
3HP7 . .. 3..85 
3HP14 ..14.98 
3JP7 ..12.50 
3JP12 ..19.95 
3JP14 ..16.95 
4AP10 .. 4.69 
SAP1 . .. 5.98 
SBP1 .. 4.49 
5BPIA ..14.98 
5CP1 . . . 4.75 
SCP7 . .. 4.95 
5CP74 ... 9.98 
SFP7 ... 1.89 ...18.95 

9.75 ... 9.75 
...24.40 
...29.95 

FP14 
5HP1 
SHP4 
5JP2 
5LP1 
5MP1 
5NP1 
76P1 
7BP7 
7JP4 
9GP7 
9LP7 

...18.39 ... 14.89 
5.95 

10BP4 ..18.29 
10FP4 ..24.50 
120P7 ..16.89 
120P74 ..49.50 
12GP1 ..49.98 
12GP7 
12HP7 
12JP4 
12KP4 
12LP4 

..16.89 ..27.00 ..47.00 
.21.25 ..47.29 

16LP4A ..36.98 
16MP4A ..43.98 
16RP4 ...36.49 
16TP4 ...39.98 
16YP4 ...43.98 
17BP4 ...43.45 
17BP4A ..36.49 
190P44 ..67.65 
20CP4 ... 68.25 
902 10.65 

THAT'S \A T B TA HAT'S 

B üY BUY 4I) 

DEPT. 2RN, 

905 3. 
912 89.948 

9 

913 11.98 
914A 45.00 

Vacuum 
Capacitors 

MMF KV Each 
25 7.5 3.49 

100 7.5 6.95 
50 7.5 1.29 
12 20 9.98 
SS 20 9.98 

300 20 12.98 
150 20 14.98 

12 32 12.98 
25 32 14.98 
Tungar Bulbs 

36x897 . 3.49 
20x672 . 2.95 
195528 . 2.49 
199698 . 4.49 
206501 ..3.59 
217283 . 6.75 
289881 . 2.50 
859483 . 2.95 
45X674 12.95 

Mazda Pilots 
49, box 10. .60 
51, box 10. .55 
55, box 10. .50 
56/T4/3W. .18 
100W/20V. .25 
291, box 10 .36 
311/28V .15 
313/28V .15 
323/3V .25 

Sylvan i a 
S6/6W120V .15 
WStghs C7/ 
7W /120V .15 

Neon Bulbs 
NE16/991. .40 
NE20 .10 
NE21 .45 
N E45 /2W .27 
NE51 /NE20 .10 

Xtal Diodes 
Many Late Dates 
1521 .89 
1N214 1.98 
152113 3.98 
1N21C 27.45 
1522 1.25 
1N23 1.49 
15234 . . 2.98 
15238 . . 4.98 
1525 8.45 
1N26 9.15 
1527 1.65 
1529 3.50 
1N32 24.50 
31434 . .69 
1N34Á .98 
1N35 1.95. 
1538 1.65 
1N39 6.15 
1540 9.98 
1N43 1.69 
1N44 1.21 
1N45 1.39 
1546 .69 
1548 .59 
í .45 
íN52 

N51 
1.85 

1554 .89 
1H55 2.99 

1X57 .89 
1H58 1.19 

1561 . 2.10 
1N63/K63. 2.49 
1N64 . .69 
1567 . 1.95 
1N69 . 1.98 
K34 1.39 

.77 
CK706 .54 
CK707 1.80 

Thermistors 
WEco IDA. .90 
WEco 12A. 1.10 
0167019 Vol 

Limiter 2.95 
D168391 Ther- 

mal Comp 2.95 
D170396 HF 

Pwr. Meas. .90 
ICDBulb Time 

Varistors 
CW20259/ 

USN38C. 2.95 
WEco 40A. 1.50 
WEco 41A. 1.50 

Xtal Freq. Stds 
200Ke .. 4.50 

1000KC .. 3.49 
4700Ke .. .98 
5000KC .. 3.98 

Money Back Guarantee 
(Cost of IVl0se Only) 
SS Min. Order FOR 
NYC. Add Shpg. Charges 
& 25% Dep. Tubes 
Gtd. via R -Exp, only. 

SIX CHURCH ST. NEW YORK 6. N.Y., U.S.A. CORNER CHURCH 
ROOM 200BERTY 

STS, Withoutu Note. Phone; 
WOrth 2 -7230. 

PRINTED IN U.S.A. RADIO I& TELEVISION NEWS 
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nW,011 
TEST INSTRUMENTS 

HIGH STANDARDS OF 

TELEVISION PRODUCTION QUALITY 

In the Majestic design laboratories, Frank J. Dieli end 
assistant, Paul Smith, discuss with Harry R. Ashley, some 

important prototype -circuit measurements just taken with 
the 425 Oscilloscope, #221 VTVM and üHVP -1 HV Probe. 

Frank J. Dirk, Majestic's Chief Engineer, and Harry R. Ashley, President of 
EICO, inspecting the use of the EICO Model 425 5" Push -Pull Oscilloscope, Model 

221 Vacuum Tube Voltmeter and Model HVP -1 High Voltage Probe at the important 

Final Test Position on the Majestic Television production lines. 

.KIT $29.95. WIRED $34.95! 
20,000 ohms /volt I 

r precision at LowesCost- 

Or Laboratory took to EICO! other 

the Leaders to The Wilcox Gay Corp., CorpÖ 

TV Division of 
manufacturers, 

specify orp 
Majestic TV manufa design laboratories? 

wHy 
does The leading lines and in its 
one of America's 

both its production CBS Columbia and 
ents on Tele -Tone, that 

Instruments Tele -King, Majestic -Col knows 
Usj Emerson, coast to coast, 

FEATURES r/A -like manufacturer 
EICONOICAL 

another famous 

Q TEST EQUIPMENT 
DELIVERS 

AL 

Engineering 
ONLY EICO 7. Latest Eng lifted Assembly 

and 

Precision g. Super-Simplified 
1, Laboratory Use Instructions Appearance 
2 Lowest 

Dependability 9. Laboratory-Styled 
3. 

Speedy 

Dep EICO 

eedy Operation 10. Exclusive 
4- 

Rugged Construction 
Guarantee look at 

6. 
Rugg Components equipment, 

be sure product 
6. Quality Cmp riced equipm 

r Each EICO P 
higher-priced Kit form. judge-compare, buy any well as be the ] 

Before You Wired value. YOU our local jobber - and 

the EICO line-in unbelievable stock unb at y 
acked today -in Catalog 2-R. 

is jam-p ents 
see EICO ice 

-NOW 
for F 

THE LEADERS 
...INSIST 

ON EICO. 

SAVE Write 
N 

FOLLOW 

NEW 950K R -C BRIDGE 3, 

R -C -L COMP. KIT $19.95 
WIRED $29.95 

KIT $14.95 

NEW 425K 5" PUSH -PULL 

SCOPE KIT $44.95. WIRED $79.95 

NEW 221K VTVM 

KIT $25.95 WIRED $49.95 

HIGH VOLTAGE 
PROBE $6.95 

WIRED $17.95 

20K SIG. GEN. 

WIRED $29.95 

NEW 322K SIG. GEN. 

KIT $23.95. WIRED $34.95 

NEW 625K 
ESTER KIT $34.95 

WIRED $49.95 

360K SWEEP GEN. K. 
WIRED $49.95 NEW 315K DELUXE SIG. 

GEN. KIT $39.95 
WIRED $59.95 

95 

145K SIG. 
al 

TRACER KIT 

$19.95 
WIRED 

$28.95 

NEW 1040K BATTERY ELIM 
KIT $25.95. WIRED $34.95 

NEW 526K MULTIMETER 
KIT $13.90 WIRED $16.90 

1000 ohms /volt 

NEW1171K 
RES. DECADE BOX V?_ 

KIT $19.95 WIRED $24.95 

Prices 5% higher on West Coast. Due to unstable conditions, prices and specifications are subject to change without notice. 

ELECTRONIC INSTRUMENT CO.,Inc. 
276 NEWPORT STREET, BROOKLYN 12, NEW YORK 

©1951 
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RN- 9I- J88296 -82 
SOUTHERN STATE TEACHERS 
COLLEGE -LIBRARY 
SPRINGFIELD SO DAK 

y y t, La.a.iiv Aance ? 

Some people make their living 

by taking chances. But you 

must make your living by earn- 

ing customer satisfaction -so 
why take chances by ordering 

capacitors by rating only? 
Order by rating and brand! 

Make Sure! Make it Mallory! 
Customer satisfaction with your service pays off in repeat business ... word -of -mouth 
advertising ... cash in the bank. You can build it by using Mallory capacitors on all 
your service work. 

Top -notch TV and radio set 

makers accept Mallory FP's 

as the standard of capacitor 

quality. You get longer life even with 

higher temperatures and greater ripple 

current ... dependable operation even at 

185° F. (85° C.). 

Mallory Plas caps* leave 
ordinary plastic tubulars 

far behind! Dependable performance . . . 

no leaks ... no premature "shorts" . . . 

no off- center cartridges ... and no unsol- 
dered leads. It will pay you to use Mallory 
Plascaps -the first completely engineered 
plastic tubular ! 

Back of every Mallory capacitor is the knowledge and experience gained in 25 years of 
research and development work. Mallory produced the first dry electrolytic capacitor...pio - 
neered in making smaller, longer- lasting capacitors with outstanding heat -resistant qualities. 
There's just no sense in taking chances on capacitor performance. Always be sure . . . 

always order Mallory capacitors for all your service work. 

Depend on your Mallory Distributor for quality products at competitive prices. 

P. R. MALLORY EL Int. 

MALLORY 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTOR 

RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS 
*Reg. U.S. Pat. Off. ENKROVED PRECISION PRODUCT 

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