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another first 
for 

RAYTHEON 

ELECTRONIC 
TECHNICIANS 

Now eligible for 

OM ° UP UPU INSURAN011i 
from 

SPONSORING BONDED PROGRAM DISTRIBUTORS 
at no added cost 

Registered Bonded Dealers who by preference use 
Raytheon Receiving Tubes are now eligible for valu- 
able life insurance coverage through their sponsoring 
distributors. It is obtainable without the necessity of 
a physical examination. 

This Group Life Insurance Plan for Raytheon 
Bonded Electronic Technicians is underwritten by 
one of America's leading insurance companies for the 
exclusive use of sponsoring distributors of the 
Bonded Dealer Program. 

Any Sponsoring Bonded Distributor who meets the 
necessary requirements for setting up a Group Life 

Insurance Plan for Bonded Dealers may help them 
obtain this important protection. 

Check with your Raytheon Sponsoring Distributor 
and see if he has available to you this automatic way 
to gain personal security for you and your family. If 
you're not already a Raytheon Bonded Dealer, here's 
another wonderful reason why you should call your 
distributor and see if you can qualify. Being a 
Raytheon Bonded Dealer makes you stand out from 
the crowd. And using finest quality Raytheon Receiv- 
ing Tubes for replacement work makes you the 
fair -haired boy with your customers, too. 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

NEWTON 58, MASS. CHICAGO, ILL. ATLANTA 6, GA. LOS ANGELES 7, CALIF. 
55 Chapel Street 9501 Grand Ave. (Franklin Park) 1150 Zonolite Rd. N.E. 2419 So. Grand Ave. 

Raytheon makes t Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, all these S Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. 

RAYTHE Ñ 
excellence in eke/ionic-4 
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NoW o 
REActi THE 
Top 

IN TV 
SERVICING 

/I 

Lean o be a PROFESS ONAL 

TV Technician AT HOME 

N.R.I. SENDS YOU 17" Picture Tube, 
Components for a TV Receiver, 5" Oscilloscope and Signal 
Generator ... all parts for these 4 complete units. 

N.R.I. All- Practice Method Trains You in Spare Time 

to Fix TV Sets Quickly, Correctly, with Confidence 
How many times have you day- dreamed of 
being your own boss? Or thought about what 
you could do if you were the man who made the 
decisions. The man who knows the answers - 
the well trained Technician- enjoys the pres- 
tige, gets the better jobs, higher pay. 
It's time to stop dreaming. Here is the learn - 
by- practice training that shows you the way to 
be the boss, to earn top pay. Television Servic- 
ing needs well trained men. 
Yes, if you have a basic knowledge of radio and 
electronics you can make some Television re- 
pairs some of the time. You can make some 
simply by trial and error. But sooner or later 
you will face Television Service problems you 
cannot solve. All the diagrams in the world 
won't help you then. And you can't get the 
training you need while customers wait. 

NRI Is Oldest and Largest Home 
Study Radio -TV School 

Forty years experience, and the record and rep- 
utation of NRI, back up this learn -by -doing 
Professional TV Servicing course. Instead of 
reading about TV problems, you build and con- 
duct experiments on circuits in a TV receiver. 
Because you learn methods, "tricks of the 
trade" used and proved by top TV Servicemen, 
you recognize and repair defects quickly and 
accurately. Learn to fix any set ... any make, 

any model ... with confidence. Earn a Diploma 
that certifies to your training. 

Television is Forging Ahead with 
More Sets, More Color, Hi -Fi 

TV Servicing has only started to grow in im- 
portance. New sets, portables, color TV, con- 
stant changes, improvements make this a gen- 
uine "gold rush" for the man who is trained 
and ready. Know ... so you can get ahead. 
Learning how to build and use a professional - 
type 5" Oscilloscope is part of the practice you 
get in this NRI All- Practice Training. Install- 

Send for 
FREE 
BOOK 

E 

ing front -end channel selector strips, distin- 
guishing between faulty blocking oscillator or 
a defect in the sync circuit, etc., are just a few 
of the important TV Servicing facts you learn 
through practice. 

Not for Beginners 
Here is a course for men who know basic theory, 
either from Radio or TV Servicing experience 
or planned training, but realize the need for 
more knowledge to be able to forge ah ead. Get 
details of this course now. Mail coupon today. 
Address : National Radio Institute, Dept. 8AET, 
Washington 16, D.C. 

NATIONAL RADIO INSTITUTE 
Dept. 8AET, Washington 16, D. C. 

Please send FREE copy of "How to Reach the Top in TV 
Servicing." I understand no salesman will call. 

Name Age 

Address 

City Zone State. 
L ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL J 

1 

RADIO A TV NEWS is published Monthly by Ziff -Davis Publishing Company. William B. Ziff, Chairman of the Board (1946 -1953), at 64 E. Lake Street, Chicago 1,, Ill. Entered 
as second-class matter July 21, 1948, at the Post Office. Chicago, Ill., under the act of March 3, 1879. Authorized by Post Office Department, Ottawa, Canada, as second-class 

matter. SUBSCRIPTION RATES: one year U. S. and possessions, and Canada $4.00; Pan American Union Countries $4.50; all other foreign countries. $5.00. 
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MAIL COUPON TODAY! 
DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, III., Dept. RN -1 -O 

Please give me your FREE booklet, "Electronics and YOU," and tell 
me how I may prepare to enter one or more branches of Electronics 
as listed below. 

Name Age 
Please Print 

Street Apt 

City Zone State 

Check here if subject to military training. 

DeVry Tech's Canadian Training Center is located 
2025 at 626 Roselawn Avenue, Toronto 12, Ontario 

Men 
Prepare at Home for an Interesting and 
Profitable Future in the Great Fields of 

ELECTRONICS 
as used in 

GUIDED w/IISSILES,Erc. 
There are big opportunities for men 17 to 55 in the 
exciting, profitable fields of Electronics. For more than 
27 years we have been preparing men in their spare 
time at home without interfering with their jobs. 
During these years, to name a few, we have trained 
laborers, farmers, clerks, factory workers and salesmen 
. . . following the same basic method used in our 
Chicago and Toronto training laboratories. So regard- 
less of your experience, why don't you write for FREE 

facts today? There is no obligation. 

Live -Wi re 
Employment 

Service 
DeVry Tech's Placement 
Department is in contact 
with sonne of the best - 
known employers in the 
Electronics field. The serv- 
ite is free to all grad- 
uates-and DeVry Tech's 
record in helping to place 
men has been outstand- 
ing. 

AN INDEX TO A 
BETTER JOB, A BRIGHTER FUTURE 

Communications Radar 

Television Micro -Waves 

Radio Industrial Electronics 

Computers Automation Electronics 

NO ADVANCED EDUCATION 
OR PR VIOUS 

TECHNICAL EXPERIENCE 

Draft Age? Electron,, 
and YOU. 

We have 

valuable in- 

formation for 
every man of 

draft age; so 

if you are sub- 

ject to military 
service, be sure 

to check the coupon. 

Booklet! 
We'll give you 
a free copy of 
an interesting 
booklet, "Elec- 

tronics and YOU." See for 
yourself how you may take 
advantage of the opportun- 
ities in this fast -growing 
field. 

ow a t Aoas 

á 6 DeYry,' 
[), Technical 

f...YEARS - Iññitute- 

Accredited Member 
of National Home 

Study Council 

"One of North America's Foremost Electronics Training Centers" 

January, 1958 

Formerly DeFOREST'S TRAINING, INC. 

il141 ._4 

4141 BELMONT AVE. 
CHICAGO 41, ILLINOIS 
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NEW! SCOTCH Tensilized Double -Play 
BRAND 

a NEW tape that 

There's never been an extended play tape as 
tough as new "Scotch" Brand Tensilized Double - 
Play Tape. It's twice as strong as ordinary mag- 
netic tapes with the same playing time. Invisible 
"muscles" of Polyester, conditioned by an ex- 
clusive process, give new Tensilized Double -Play 

Minnesota Mining & Mfg. Co. 
Magnetic Products Div., Dept. PF -18 
900 Bush Ave., St. Paul 6, Minn. 

Rush me a copy of the free tape test kit; 

Name 

Street 

City Zone State 

6 

Tape super- strength. What's more, it's definitely 
stretch -resistant! Here's a long, long playing tape 
that will give you years of trouble -free use on any 
recording machine -home or professional. Don't 
pamper it ... "Scotch" Tensilized Double -Play 
Tape is made to take it. Better buy a reel today! 

Test its strength 
for yourself 

Mail this coupon for your free test 
kit with sample lengths of all four 
extended play tapes. Pull each tape 

hard! See ... only "Scotch" 
Tensilized Double -Play Tape can 
stand the strain, just as it will even 
after years of use on your recorder. 

RADIO & TV NEWS 
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Magnetic Tape 

has everything! 

Like having two reels of tape on one! That's the 
miracle of new "Scotch" Brand Tensilized Double - 
Play Tape. A single reel of this remarkable super- 
thin magnetic tape actually gives you as much 
recording time as two reels of conventional tape. 
100% more tape on a standard 7" reel. Enough to 

record an entire opera, radio concert or business 
conference on a single reel -without interruption! 
Right now your dealer has new super- strong 
"Scotch" Double -Play Tape in limited supply only 
-but more's on the way and well worth its slight 
extra cost. Look for it in its new, bright blue carton. 

Enjoy "Scotch" Brand's built - 
in dry silicone lubrication 

New "Scotch" Tensilized Double - 
Play Tape protects your recorder's 
head from wear with built -in silicone 
particles. Only "Scotch" Brand per- 
forms this vital lubricating job for 
you - reducing recorder head abra- 
sion and eliminating tape squeal. 

MINNESOTA MINING AND MANUFACTURING COMPANY t 
...WHERE RESEARCH IS THE KEY TO TOMORROW 

The term "SCOTCH" and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by 
MINNESOTA MINING AND MFG. CO., St. Paul 6, Minn. Export Sales Office: 99 Park Ave., New York 16, N.Y. 

January, 1958 

© 3M CO.. 1957 

7 

www.americanradiohistory.com

www.americanradiohistory.com


 

Demand the finest in 
Electronic Test Equipment - 

EMC, of course. You get 
the most quality per 

measurement dollar! 
NEW! EMC Model 301 
Speedi Tube Tester 

Checks tubes in seconds. 
Checks shorts, leakages, and 
quality. Over 375 tubes, in- 
cluding OZ4, now listed. New 
listings available. Checks 
and rejuvenates Picture 
Tubes with Model PTA (Pic- 
ture Tube Adaptor), at only 
$4.50. Model 301P (illus- 
trated), 
with 41h" meter & oak, Carrying case $47.50 
Kit 33.20 
Model 302C, (with We meter) 62.90 
Kit 47.90 

NEW! EMC Model 1.08 
Nandi Tester 
The only appliance and auto bat- 
tery tester in its price class to 
use a D'Arsonval, instead of an 
Iron vane type meter. Gives ex- 
clusive advantages of maximum 
accuracy and scale length, and 
minimum battery replacement 

cost . .. at no added charge. 
Complete with test leads and 
'Instruction manual. 

Wired $15.95 Kit 12.95 

NEW! EMC Model 905 -6A 
Battery Eliminator, Charger, 
and Vibrator Checker 
A MUST for auto radio service. 
Features continuously variable 
voltage output - in either 6 
or 12 volt operation. Checks 
all 6 or 12 volt vibrators. 

Wired $67.90 Kit 44.90 

NEW! EMC Model 601, 
Wide Band Oscilloscope 
for Color& Monochrome TV 
Features full 5 mc band with 
push -pull vertical amplifier 
with sensitivity .02 volts per 
inch, retrace blanking ampli- 
fier for clearer pictures, and 
multivibrator sweep from 15 
cycles to over 75 kilocycles. 
Wired and tested ..4117.90 

NEW! EMC Model 206P 
Dynamic Mutual Conductance Tube Tester 
The lowest priced mu- 
tual conductance tube 
checker on market. 
Checks tubes for mi- 
cromho value and gas 
content. Completely flex- 
ible switching. Your best 
buy in a quality tube 
tester. (Hand rubbed 
Carrying Case) ...$83.50 

N Yes, tell me more, send me -FREE- Ax -1 
a detailed catalog of the complete EMC line. 

NAME 

STREET 

CITY STATE 

Electronic Measurements Corp. 
625 B'way New York 12, N. Y. 
Ex. Dept. 370 B'way, N. Y. 13 

J L 

e 

EMC 

HAM PARTICIPATION IN IGY 

AS A radio amateur, you have an ex- 
citing chance to contribute to scien- 

tific knowledge by participating in the 
International Geophysical Year. The 
period from July 1957 to December 
1958 has been marked for the most 
concentrated assault on the unknown 
that man has yet attempted -and you, 
as an amateur, have been invited to 
assist in this all -out effort. 

If you are wondering why you have 
been asked to play a part in conjunc- 
tion with elaborately equipped "brain 
factories" staffed by highly skilled 
technicians and scientists -here is the 
reason. Your very number is the strong- 
est factor behind the invitation, as well 
as the fact that hams are located in all 
corners of the nation. The cost of dupli- 
cating, with government monitoring 
stations, the thousands of hams capa- 
ble of working as observers would be 
impractical. The average ham is also 
a self- trained observer with a highly 
developed instinct for interpreting the 
odd sounds heard on his receiver. 

The Soviet satellites are but the 
first of many that will wheel through 
our skies -and while you read this the 
U. S. "Vanguard" satellite may be 
coming over the horizon. 

The unheralded Russian launching 
caught the formal scientific world with 
its antennas down. The monitoring sta- 
tions which were alerted found, to their 
dismay, that antennas and equipment 
designed for 108 mc. were ineffective 
on Sputnik's 20 mc. and 40 mc. frequen- 
cies. The higher frequency has been 
earmarked for all U. S. satellite trans- 
missions. There is little doubt that the 
majority of listeners to Sputnik's hyp- 
notic "beep- beep" during the first few 
hours following the announcement of 
Russia's s u c c e s s f u l launching were 
amateurs. Here, once again, was op- 
portunity for you and countless other 
hams to show the way. A few did. 

Satellite signals contain a variety of 
information such as temperature, me- 
teor collisions, and cosmic -ray count. 
Most, if not all, are incomprehensible 
to the amateur observer. To recover 
this information it is necessary to have 
the proper type of telemetering equip- 
ment along with a knowledge of the 
telemetering "code" that is used. Al- 
though this just about rules out the 
ham, he can still play an important 
part since what is vital is the imme- 
diate, and accurate, determination of 
the orbit. Here is where the great num- 
ber of amateurs and their ingenuity 
come into play. Follow -up observations 
are the next most important require- 
ment. 

Also, the possibility of ham assist- 

ance to astronomical observing groups 
-both amateur and professional -can 
not be overlooked. Several hams have 
been working closely with such groups 
and have been instrumental in aiding 
the visual sighting by alerting the as- 
tronomers when visual contact is most 
likely. Your offer of aid to "Moon - 
watch" groups will be accepted. 

The first thing anyone wants to know 
after launching a satellite is -where is 
it ? Visual sighting will most likely con- 
tinue to follow the computation of an 
orbit as first determined by radio bear- 
ings. This involves no simple mathe- 
matics for the scientists and requires 
a great number of radio observation 
points. Hams, because of their random 
locations, are uniquely equipped to pro- 
vide this initial data. Observations 
made throughout the "life" of a satel- 
lite may perhaps explain variations 
such as occurred in both Sputniks' 
timetables and about which everyone 
would like to know more. There was 
even some confusion as to the direction 
in which the first would next rise. The 
greatest possible number of observa- 
tion points are desired as they will 
permit quick detection of orbital varia- 
tions. 

The system which will be used by 
scientists for complete data analysis 
of satellite signals has been designated 
"Minitrack. ". Of very high cost, and 
beyond reach for individual or amateur 
group use, this system has been boiled 
down to a simpler and less costly one 
called "Mark II Minitrack." Here, too, 
the individual ham faces a task that 
only the cooperative efforts of a well - 
organized radio club would be likely 
to see completed. Two clubs known to 
be involved in elaborate projects are 
the Dayton (Ohio) Amateur Radio 
Club, and the San Gabriel (Calif.) 
Valley Radio Club. The latter has a 
Microlock system, which uses a fairly 
simple antenna along with a very high 
sensitivity receiver, in operation. An- 
tennas several hundred feet apart are 
required for the Minitrack system, as 
well as extremely low -noise converters. 
By successfully putting Sputnik's sig- 
nals on 50,000 feet of tape and 1/2 mile 
of paper, the SGVRC became the first 
amateur group to make a satellite re- 
cording and establish important data 
on its behavior. With such elaborate 
equipment necessary, how can you par- 
ticipate in the IGY without hocking the 
family chariot and inviting bankrupt- 
cy ? If you can do any one of three 
relatively simple things -you can con- 
tribute to the observation program by 
providing the vital correlating data. 

(Continued on page 142) 
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ALL ED'S CATALOG 

404 
value -packed 

PAGES 

the only COMPLETE catalog 

for everything in electronics 

Get ALLIED'S 1958 Catalog -it's 
complete, up-to-date-404 pages 
packed with the world's largest selec- 
tion of quality electronic equipment 
at lowest, money- saving prices. Get 
every buying advantage at ALLIED: 

fastest shipment, expert personal 
help, lowest prices, guaranteed 
satisfaction... 

WORLD'S LARGEST STOCKS 

EASY -PAY 
TERMS: 

Only 10% down, 
up to 18 months 

to pay. Available 
on orders over $45. 

Fast handlinç- 
no red tape. 

Latest Hi -Fi Systems and 
Components 

Money -Saving, Build -Your- 
Own KNIGHT -KITS 

Recorders and Supplies 

Public Address Systems and 
Accessories 

TV Tubes, Antennas and 
Accessories 

Amateur Receivers, 
Transmitters, Station Gear 

Test & Lab Instruments 

Specialized Industrial 
Electronic Equipment 

Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 

featuring: 
ALLIED'S money- saving knight -kits: 
Finest electronic equipment in money- saving kit form. 
Over 50 quality kits available -Hi -Fi amplifier, tuner 
and speaker kits, Hobby kits, Test Instruments, Ham 
kits (see our KNIGHT -KIT values elsewhere in this pub- 
lication). ALLIED KNIGHT -KITS are easiest to build and 
they SAVE YOU MORE. 

EVERYTHING IN HI -FI 
World's largest selection of quality Hi -Fi com- 
ponents and complete music systems -available for 
immediate shipment from stock. Save on exclusive 
ALLIED-Recommended complete systems. Own the 
best in Hi -Fi for less! 

oAn.37-ti. cam. 

ALLIED RADIO 
World's Largest Electronic Supply House 

January, 1958 

l 

send for the leading 
electronic supply guide 

IALLIED RADIO CORP., Dept.1 -A8 

I100 N. Western Ave., Chicago 80, III. 

Send FREE 404 -Page 1958 ALLIED Catalog 

Name 

Address 

I City 

10 Et) 

-°- 

Zone State 
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o 
OWL DYNAMIC MICROPHONES 

ERF-ORM 
ALL OTHERS for 
P1A. and RECORDING? 
new acoustic principle - VARIABLE D acclaimed the 
most significant microphone development in 20 years! 
Because of their durability and uniformity of response, dynamic micro- 
phones are almost universally used by recording studios. Electro -Voice 
dynamic microphones are a triumph of electro- acoustics in the recording, 
P.A. and general purpose fields. One of the many reasons for this is the 
Variable D principle which employs three distinct sound entrances, with 
acoustical filters; achieves flat response and excellent back cancellation 
while eliminating boominess caused by close talking -and susceptibility to 
shock. That's why those who want true fidelity, Iife -like recorded tape 
choose Eleetro -Voice dynamic microphones. 

1IEIEUIEIE... 
IIIIII 1.E.IE.IEE. ' ..r` .r 

Your tapes will have a new 
depth of realism when you re. 
cord with Electro -Voice High - 
Fidelity Dynamic Microphones! 

. 
10 

l= 

See your E -V hi -fi dealer today. Write for 
"The ABC's of Microphones." Booklet 
N81 

O E -V MODEL 664 
Utilizing the revolutionary Variable D, this high -fidel- 
ity cardioid dynamic brings broadcast quality to tape 
recording and the P.A. and general purpose field. 
Proper placement of microphone stops unwanted 
sounds, gives accurate, natural pick -up of voice and 
music. Unprecedented ruggedness largely eliminates 
possibility of accidental damage. 

Indestructible Acoustalloy diaphragm and precision 
manufacture assure long -life and dependable perform- 
ance. Frequency response: 40 to 15,000 cps. Pressure 
cast case. Chrome finish. 18' cable. Size: 7- 3/16" long, 
17/e" diameter. Net weight: 1 lb. 10 oz. List price: 
$85.00 (less stand). 

E -V MODEL 636 
This model brings style and quality to the recording 
and public address fields. Slim and trim -only 11 /8" in 
diameter x 101 /" long - it greatly reduces recording 
staging problems. Frequency response: 60 to 15,000 
cps, essentially flat. Adjustable impedance. Gold or 
satin chrome finish. On -off switch standard equipment. 
Net weight: 15 oz. List price Chrome Finish: $72.50 
(less stand). 

© E -V MODEL 623 
Excellent for both speech and music, its small, slim 
size makes it inconspicuous and easy to handle. Swivel 
mounting permits tilting microphone through a 57° 
arc toward the sound source. Acoustalloy diaphragm. 
Frequency response: 60 to 12,000 cps. Satin chrome 
finish. Net weight: 1 lb. List price: $57.00 (less stand). 

a E -V MODEL 630 
This is similar to Model 623 in performance charac- 
teristics but is traditionally styled. Frequency re- 
sponse: 60 to 11,000 cps. Satin chrome finish. Net 
weight: 1 lb. List price: $52.50. 

gieCZ.y01Cc° 
ELECTRO -VOICE, INC. 
BUCHANAN, MICHIGAN 
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how long would it take you 

to solve this service problem? 

Smeared picture 

showing 
SYMPTOM. streaks trailing 

from blacks) 

PH T FACT O O helps you lick problems like 

*A0 per model! 
4.7K 

Let's take a look at this problem: A 
smeared picture such as illustrated above 
is caused by excessive low- frequency re- 
sponse coupled with poor high- frequency 
response. Look for the following possible 
causes: 

SOUND TAKE OFF 

WI 

__a'newirawarno... 

3K 

KEYED 

AGC 

GRID 

3.3K 

RI 

DG 
CONTRAST 

CONTROL 

100 820 

12K 

SYNC. 

MEG 

If 

5K 

240VDC 

(Based on an actual case history taken from the Howard W. Sams book "TV Servicing Guide") 

1. Defective video amplifier, video output, or Picture tube 

2. Low value of coupling capacitor C51 or C53 

3. Low value of grid resistor R46 or R52 

4. Open cathode bypass capacitor C50 or C52 

5. Open series -peaking coil L23 or L21 

6. High value of plate resistor R44, R48 or R49 

With the applicable PHOTOFACT Folder at your fingertips, 
you trouble -shoot and solve this problem in just seconds. 

Here's how: 

Check the Video Detector (V7) and the Video Amplifier (V8). 

Just refer to the Tube Placement Chart (you'll find it in every 
PHOTOFACT TV Folder) for quick location of these tubes. 

Tubes okay? -then: Check the waveform at pin 7 of V7. 

The correct waveform is shown right on the PHOTOFACT 
Standard Notation Schematic. Waveform correct ?-then: 
Check the voltages in the Video amplifier and Video out- 
put stages to determine which part is defective. The cor- 
rect voltages appear right on the exclusive Standard Nota- 
tion Schematic, along with resistances (shown in easy -to- 

read chart form). Exclusive PHOTOFACT chassis photos 
with "call- outs" keyed to the schematic help you locate 
the faulty parts in just minutes. 

Whatever the trouble, you'll locate it faster and easier 
with a PHOTOFACT Folder by your side. Be sure to use the 
complete Replacement Parts List to select the proper 
replacement for the repair. 

Use the servicing method you prefer- checking of waveform, voltage or resistance - 
you'll find all the information you need at your finger -tips in PHOTOFACT. 

For only *21/2¢ per model, PHOTOFACT helps you solve your service 
problems in just minutes -helps you service more sets and earn more daily! 

*Based on the average number of models covered In a single set of PHOTOFACT Folders. 

MONEY BACK 
GUARANTEE! 

Got a tough repair? Try this -at Howard W. Sams' 
own risk: see your Parts Distributor and buy the 
proper PHOTOFACT Folder Set covering the re- 
ceiver. Then use it on the actual repair. If PHOTO - 
FACT doesn't save you time, doesn't make the job 
easier and more profitable for you, Howard W. 
Sams wants you to return the complete Folder Set 
direct to him and he'll refund your purchase price 
promptly. GET THE PROOF FOR YOURSELF - 
TRY PHOTOFACT NOW! 

January, 1958 

FOR SERVICE 

TECHNICIANS ONLY 
Fill out and mail coupon 
today for Free subscription 
to the Sams Photofact Index 
-your up -to -date guide to 
virtually any receiver model 
ever to come into your shop. 
Send coupon now. 

HOWARD W. SAMS & CO., INC. 
Howard W. Sams & Co., Inc. 
2203 E.46th St., Indianapolis 5, Ind. 

Put me on your mailing list to receive the Sams Photo - 
fact Index and Supplements. My (letterhead) (business 
card) is attached. 

I'm a Service Technician: full time; part time 

My Distributor is 

Shop Name 

Attn 

Address 

City lone State 
L J 
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You'll agree- 

it's the 

HANDIEST 

PLIER 

OF THEM 

ALL 

You'll like the all 'round useful- 
ness of the Channellock No. 420 

... its terrific gripping power ... 
its quick, non -slip adjustability 

up to 1 -3/4" size. And you'll find 

it easy to use in hard -to - get -at 
places because of its compact 

design. Mechanics everywhere 

say no other plier does so many 

jobs so well. You'll say so, too! 

CHAMPION DeARMENT TOOL COMPANY 
MEADVILLE, PENNSYLVANIA 

ASK YOUR 

TOOL 

SUPPLIER 

FOR 

CHANNELLOCK 

PLIERS 

Be sure its a genuine CHANNELLOCK 
Look for the trademark on the handle 
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* Presenting latest information on the Radio Industry. 

By RADIO & TV NEWS 
WASHINGTON EDITOR 

TOLL TV's long- awaited trial -run rules 
and regulations to be followed -if Con- 
gress does not intervene before the 
March 1 deadline for formal action on 
applications and if the Commission 
green -lights the propositions offered by 
stations to set up the tests for pay - 
television -have been officially dock- 
eted in Washington. 

Stations which agree to go along 
with the test schedules will be obliged 
to file an encyclopaedic report which 
will detail, in part, the methods of 
transmission which will be used, rates 
which will be followed, hours of trans- 
mission, programs which will be tele- 
cast, and whether or not sponsors will 
be involved. 

In granting approval for the pay -see 
experiments, which would run for a 
period of three years and permit both 
high- and low -band stations to partici- 
pate, the Commission said that it was, 
at this stage, unaided by . . . "any 
meaningful demonstrations of the serv- 
ice in operation . . . Nor are there 
available to the Commission precise 
blueprints of the manner in which the 
operation would be conducted...." 

The FCC noted that the proponents 
had indicated that it would be difficult 
to elaborate further on the basic pro- 
posals submitted . . ." until an an- 
nouncement is made of the conditions 
under which subscription television 
operations would be permissible, there- 
by affording interested segments of the 

industry an opportunity to formulate 
specific plans ..." Such a move, it was 
said, would permit negotiation of busi- 
ness arrangements and contracts 
which would govern the conduct of 
toll -TV operation. What is more im- 
portant, Washington stressed, is a need 
to adapt initial methods in the light of 
experience as it is progressively gained 
to justify, and in fact, necessitate, 
flexibility in the initial operations. 
Accordingly, said the Commission, in 
circumstances which offer no fixed 
guideposts either in past experience or 
in crystallized future plans, the FCC 
is being called on . . ." to rule on 
petitions to permit a service about 
which the proponents and opponents 
have urged the most widely divergent 
views, in a debate which has neces- 
sarily been conducted more on the 
ground of potential implications of the 
service than on the basis of demon- 
strable facts...." 

This is beginning to shape up as an 
interesting fight. 

EXPLAINING FURTHER ITS DECI- 
SION to authorize the tests, the Com- 
mission said that .. . ' proponents, 
claiming large benefits to the public 
from the introduction of a broad new 
financial base and added programming 
resources into television broadcasting, 
urge the immediate, definitive author- 
ization of subscription broadcasting ... 
with a minimum of restricting condi- 

NEW TELEVISION STATION GRANTS 
An additional listing of new construction permits and changes that 
have been made in station call letters. List continued next month. 

STATE CITY CALL CHANNEL FREQUENCY POWER* 
New Mexico Albuquerque 5 76 -82 2 

NEW CALL LETTER ASSIGNMENTS 

STATE CITY 

Florida Orlando 

CALL CHANNEL FREQUENCY 

Mississippi Biloxi 
Montana Butte 
South Dakota Sioux Falls 
Texas Victoria 

WLOF-TV 
(Formerly WTLO) 

WVMI-TV 

KOPR-TV 

KSOO-TV 

KMVA-TV 

9 186 -192 

13 

6 

13 

19 

210 -216 

82 -88 

210 -216 

500 -506 

ERP = (effective radiated power, kw.) 
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NEW 

u p er showman 
A More Powerful version of 

the world's most beautiful indoor antenna 

New Disappearing Dipoles for improved reception on 

Channels 2 -6. 

New Compressed Parasitic Reflector for improved reception 

on Channels 7 -13. 

Metro -Dyne Electronic Tuning reduces "ghosts" ... rejects 

unwanted signals ... filters out electrical interference on ALL 

CHANNELS. 

Available in stunning 
Mahogany and Gold or $1 

Blond and Gold 

9ANNEL MASTER 
) '-'1 1 ODUCT 

I' MlV/V'1S 
You get valuable coupons redeemable for 

distinctive and useful gifts with every order 
for the new Super Showman or T -W kit. 

Pick from more than 135 FREE premiums ... 
featuring America's best known name brands. 

i !' .:j:s WM _ 
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"INSTALL -IT- YOURSELF" 

2v ANTENNA KIT 

An entirely new type of 

City and Suburban antenna 

3 Powerful 2- element T -W antenna 
outperforms a stacked conical. 

Fully Super -Sembled - elements pop 
out in seconds. 

sPooPme r. 

ORIE o 
.1.9111 ,,,O.m,..,,,,,.,. 

A Complete Antenna 
Installation in At- 
tractive 3 -Color Car- 
ton --to help you 
crack the BIG - 
PROFIT "Do -It -Your- 
self" market. 

Promotionally Priced at 

$2995 list 

Including: 
2- elementT -W, 
combination 
aluminum 
mast and 
tripod mount, 
wire, and 
hardware. 
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tions ..." Opponents however, it added, 
have raised the spectre of a . . ." 
gravely impaired free television service 
. . ." insisting that the only proper 
course for the Commission is to forbid 
the service or to refer the question to 
the Congress. 

In the Commission's opinion, the 
proper course does not lie at either 
extreme. Believing that it has full 
jurisdiction in the matter, the FCC 
declared that it can find . . . "little 
justification for carte blanche author- 
ization of the use of the broadcast fre- 
quencies for an untried service of this 
kind." But, on the other hand, it did 
not feel it could refuse a demonstra- 
tion of any system's capacity to render 
a useful service, since it was up to the 
public to appraise its desirability and 
register its reaction -favorable or 
otherwise -to what the service may 
have to offer; and it was for the Com- 
mission to determine what legislative 
recommendations it may be desirable 
to submit to Congress concerning the 
appropriate methods for regulating the 
service, in the event a trial indicates 
it should be permitted on a continuing 
basis. 

The Commission said that it was 
taking this test action because it was 
responsible, under both the Communi- 
cations Act and the Administrative 
Procedure Act, to act on the proposals 
and delay in reaching a decision would 
not be consistent with its duties. 

ACCORDING TO THE COMMIS- 
SION, there are five systems which 
might be used for toll- testing: Phone- 
vision (Zenith Radio), Subscriber -Vi- 
sion (Slciatron), Telemeter (Interna- 
tional Television Corporation), Bi -Tran 
(Blonder- Tongue), and Teleglobe. 

Phonevision, Subscriber- Vision, and 
Telemeter each contemplates the en- 
coding or scrambling of both the visual 
and aural portions of the programs. All 
three of these systems also require the 
use of a decoding device attached to 
the receiver. Phonevision and Sub- 
scriber- Vision contemplate periodic 
billings, while Telemeter would require 
the deposit of coins in a coin box asso- 
ciated with the decoder. All three sys- 
tems provide, in different ways, for the 
dissemination to subscribers of the 
information needed to activate the de- 
coder and for the recording of pay- 
ments and charges. 

Teleglobe calls for the conventional 
transmission, in the clear, of the visual 
portion of the subscription -television 
programs. The aural portion would be 
transmitted by wire and made avail- 
able only to subscribing members. 

Bi -Tran envisages the simultaneous 
transmission, on a single TV channel, 
of two programs, one of which could 
be made available as at present with- 
out the payment of any charge and the 
other of which could be subjected to a 
charge if it were to be used for sub- 
scription operations. (See page 105 of 
last month's issue.) 

DISSENTING TO THE TOLL -TV edict 
in a sharply worded statement, Com- 
14 

Completely new, this manual can open 
the doorway to success for you ... 

Every month our trainees get 
Boyd Daugherty: 
"I am pleased to inform 
you that I recently secured 
a position as Test Engineer 
with Melpar, Inc. (Subsid- 
iary of Westinghouse). A 
substantial salary increase 
was involved. My Cleve- 
land Institute training 

played a major role in qualifying me for 
this position." 

Boyd Daugherty 
105 Goodwin Ct., Apt. C 

Falls Church, Virginia 

James Glen: 
When Jim enrolled, he was 
a temporary employee of 
the City of Tacoma, Wash- 
ington. He was helping wire 
and install an interoffice 
phone system. In the space 
of 14 months, he completed 
the Master Course and re- 

ceived his first class license. He is now in- 
stalling and maintaining mobile and micro- 
wave equipment. 

James S. Glen, Jr., 2920 Knob Hill Road 
Tacoma, Washington 

Top Grade Employers 
look to 

AMERICAN AIRLINES: "We are very interested in receiving applications 
from Cleveland Institute graduates." 

BENDIX RADIO: "We shall look forward to receiving complete 
applications from your students." 

PHILCO: "We have employed a great number of well qualified electronics 
personnel who were graduates of Cleveland Institute." 

WESTINGHOUSE: "We would appreciate your listing our 
current openings in your monthly Job Opportunities." 

RADIO & TV NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


jobs like these .. 
Irving Laing: 
"Your lessons are helping me a lot in my Navy work. You 
cover topics that were not presented by the Navy at the E. T. 

School ... Your course has helped greatly to get my 2nd class 

FCC ticket. I am now a radio and T. V. engineer at WTVS 
and WDTR in Detroit, Michigan." 

Irving L. Laing, 15887 Robson, Detroit 27, Michigan 

Bob Thompson: 
In a year and a half, he received his first class FCC license. He 

isn't through yet. He is continuing his training with Cleveland 
Institute. His goal is much higher than his present position 
with Eastern Airlines, so he is adding technical "know -how" 
to his practical experience. You can be sure he will go far. 

Bob Thompson, 2935 Ironwood Drive, Nashville 14, Tenn. 
ACCREDITED BY THE NATIONAL HOME STUDY COUNCIL 

Cleveland Institute of Radio Electronics 

Cleveland Institute 
Aerojet- General 
American Airlines 
American Telephone & 

Telegraph Co. 

Bendix Radio 
Braniff Airways 
Burroughs Corp. 
Capital Airlines 
Continental Air Lines, Inc. 
Convair 
General Electric 
Glenn L. Martin Co. 

Goodyear Atomic Corp. 
*(Plus Many Others) 

January. 1958 

International Telephone & 
Telegraph Co. 

Mohawk Airlines 
Motorola 
North American Aviation, Inc. 
Northwest Airlines 
Philco 
RCA 
Ryan Aeronautical Co. 

TWA 
Union Switch & Signal Co. 

United Airlines 
Western Electric Co. 

Westinghouse Electric Co. 

Desk RN -1, 4900 Euclid Ave., Cleveland, Ohio 

Please send Free Booklets prepared to help me get ahead in Elec- 

tronics. I have had training or experience in Electronics as indi- 
cated below: 

Military 

Radio -TV Servicing 

Manufacturing 

Amateur Radio 

In what kind of work are you 

now engaged? 

Broadcasting 

Home Experimenting 

Telephone Company 

Other 

In what branch of Electronics 

are you interested? 

Name Age 

Address 

City Zone 
Special Tuition Rates to Members of Armed Forces 

State 
Desk RN -1 
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P 

PRECISION 
...manufacturers of fine 
electronic test instruments 
for over 25 years... 

INTRODUCES 

A C 
quality test 
instruments 
in kit form 
For the first tìme- 
a line of test instrument kits 
engineered and produced under 
the auspices of a major test 
equipment manufacturer ...and 
conveniently available directly 
from your own local 
electronic parts distributor. 

PRECISIO.V's 
25 years of experience 
is your assurance of PACO's 
superior quality, styling, 
performance and value. 

Model V -70 
VACUUM TUBE VOLTMETER KIT 
wide -range peak to peak. 

Net Price: $31.50 

Model B -10; BATTERY ELIMINATOR KIT 
less than 0.3% ripple output. 
no external filter adaptors required. 

Net Price: $41.95 

COMING SOON... 
Model G -30 -RF Signal Generator 
Model Z -80 -Audio -RF Signal Tracer 
Model M -40 -High Sensitivity V -O -M 

Model C -20 
RESISTANCE - CAPACITY-RATIO- 

BRIDGE KIT 
10 mmfd to 2000 mfd 

1/2 ohm to 200 megohms. 
Net Price: $20.95 

Available and on display at lead- 
ing electronic ports distributors. 
Write for descriptive bulletin. 

LPAif C[[6] EL=L TI NILS CO., INC. 
70.31 84th Street, Glendale 27, L. I., N. Y. 

Model S -50 
5" CATHODE RAY OSCILLOSCOPE KIT 

push -pull vertical and 
horizontal amplifiers. 

Net Price: $47.50 

Model T -60; TUBE CHECKER KIT 
full free -point lever selector system. 

Net Price: $36.75 
Matching, hinged, removable cover. 

Net Price: $3.95 

A DIVISION OF PRECISION Apparatus Company. Inc. 

Export: 458 Broadway, New York 13, New York 
Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10, Ont. 
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missioner Bartley said that ... "little, 
if any information has been submitted 
which would indicate how the proposed 
trial demonstrations would assist the 
Commission in resolving the basic 
issues in the case ..." He then went 
on to note that the most critical gap 
in the record lies in the failure of the 
proponents to state the specific ways 
. . . "in which it is believed that the 
conduct of the proposed field demon- 
strations would assist the Commission 
in evaluating the effects, impact, bene- 
fits, and potential hazards or disadvan- 
tages of subscription television, if it 
were subsequently authorized on a 
more general scale." 

This, the Commissioner stressed, is 
the . . . "crucial public interest issue 
upon which the determinations in this 
proceeding must be based." Unless, 
continued Bartley, the Commission is 
in . . . "a position to make a sound 
determination that the service war- 
rants the use of scarce frequencies, it 
cannot go ahead in the absence of fur- 
ther administrative proceedings. One 
has only to recognize that most of the 
recommendations in the report of the 
network study staff stem from the in- 
sufficient number of hours of broadcast 
time available for effective use, to be 
aware of the impact and implications 
of imposing upon this already critically 
limited broadcast structure, another 
system which will deprive the general 
public of programs on their television 
sets unless they pay a fee...." 

It was his belief, the Commissioner 
declared, that if subscription television ... "has the potential of public accept- 
ance prophesied by the proponents, 
then . . . the cost of a wire system 
would be no bar to its success. . . 
With the present shortage of time 
availabilities, all alternative methods 
should first be fully explored.... Time 
is not of the essence for a subscription 
service over television stations. If 
later, no alternative method proves 
practicable and such a service were to 
be found to be desirable, the television 
stations will still be there for use." 

ELECTRONICS IS NOW COMING to 
the aid of the post office. To speed the 
handling of the mails, the Bureau of 
Standards and the Post Office Depart- 
ment have set up a development pro- 
gram which highlights the use of elec- 
tronic equipment. 

In studying the involved problem, 
the Bureau analyzed the size, shape, 
and color of the varieties of letters 
received and also reviewed address 
patterns. Statistical modes of sorting 
systems were surveyed for outgoing 
and incoming mail in post offices. Fi- 
nally, coding systems were developed 
for abbreviating addresses in a stand- 
ardized, yet unique manner, for effi- 
cient use with mechanical sorting 
equipment. It was decided that, if 
envelopes were imprinted with such 
abbreviated addresses in a dot code 
similar to a teletype code, all sorting 
could be done by machinery. Electronic 

(Continued on page 109) 
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E LE CIRON ICS- RADIO 
Learn ALL 8 PHASES in ONE MODERN HOME -STUDY COURSE 

At Home - In Spare Time 

YOU GET ALL THIS NEWEST 

PRACTICAL EQUIPMENT 

Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 

Parts to build a powerful Superhet Receiver, 
standard broadcast and short wave 

Parts to conduct many experiments and build 
Continuity Checker, RF Ocillator, TV Circuits, 
Audio Oscillator, TRF Receiver, Signal Generator 

A Valuable Professional Multitester 

19 BIG KITS 
YOURS TO KEEP 

YOUR NATIONAL SCHOOLS TELERAMA 
1. TELEVISION, INCLUDING COLOR TV 
2. RADIO, FM AND AM 
3. INDUSTRIAL ELECTRONICS 
4. SOUND RECORDING AND HI FIDELITY 

COURSE COVERS ALL 8 PHASES 
5. PREPARATION FOR FCC LICENSE 
6. AUTOMATION 
7. RADAR AND MICRO WAVES 
8. COMMUNICATIONS 

YOU ARE NEEDED IN THE TELEVISION- ELECTRONICS -RADIO INDUSTRY! 

You can build a secure future for yourself if you get into Elec- 

tronics NOW! Today's shortage of trained technicians creates 
tremendous opportunities. National Schools Shop- Method trained 
technicians are in constant and growing demand for high -pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 

icing and Repair, and many other branches. 

Let National Schools, a Resident 
Technical School for over 50 years 
train you for today's unlimited op- 
portunities in electronics! Our Shop 
Method trains you to be a MASTER - 
TECHNICIAN. Completely up to 
date, developed by experienced in- 
structors and engineers, your Tele- 
rama Course will teach you all phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits - even prepare for 
FCC License without taking a special 

- many other materials and services - consultation privilege with our 
qualified staff, and Graduate Em- 
ployment Service. EVERYTHING 
YOU NEED for outstanding success 
in Electronics. 

HGELES 

course. You can handle sales, servic- 
ing, manufacturing, or make good 
money in your own business. SEND 
FOR FACTS TODAY! 

EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 

YOU GET EVERYTHING YOU NEED - 
Clear, profusely illustrated lessons, 
shop -tested manuals, modern circuit 
diagrams, practical job projects - all 
the valuable equipment shown above 

(puR FUZ 
ógE 

TE E 1510Na 
pxsy,vx 

MEMBER 

to take your training in 

If 
our Resident 

School at Los Angeles, 
in 

the world's TV capital, star Labs and 

our big, modern Shops, th 

Radio -TV Studios. Here you work ro es- 

latest Electronic 
equipment 

-p 

sionally installed -finest, most com- 

plete facilities offered by any school. 

Expert, friendly date tEmp Employment 
attention. elp in finding home 

near 

Service. 

Check 

art time lob while you 

school -and P coupod for full 

learn. 
box 

Ill ,y 

information. w 
11' 

II 
II 
rh 

ra 
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NATIONAL SCHOOLS 

FREE! 
Fully illustrated "Career" Book in 

TV- Radio -Electronics. PLUS actual sample 
lesson -yours at no cost, no obligation. 

CLIP COUPON NOW ... MAIL IT TODAY! 

APPROVED FOR 6.1.TRAINING 

NATIONAL SCHOOLS 
4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. 

January, 1958 

TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 

GET FAST SERVICE -MAIL NOW TO 

NATIONAL SCHOOLS, DEPT. RH -18 
I 4000 5. FIGUEROA ST. 

LOS ANGELES 37, CALIF. 
Rush free TV -Radio "Opportunity" Book and sample 

I lesson. No salesman will call. 

I 
NAME 

ADDRESS 

CITY 

D Check if interested ONLY in Resident School training at Los Angeles. 

VETERANS. Give dole of Discharge 

ACE 

ZONE STATE 

1 

I 
I 
I 
I 
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announcing the new CONCERTONE GLOBEMATIC 60 

And the world's greatest opportunity for profit minded dealers. 
You'll convert more lookers to buyers with features like these: 

Stereo -Full Track -Half Track 
Push Button Operation Lightweight 

Takes up to 101/2" Reels 
Directs Hysteresis Synchronous Tape Drive 

Torque Control Switch 
Safety Erase Interlock 

Two High -Speed Take -up Motors 
See your Coneertone Representative today. 

Audio Division 

AMERICAN ELECTRONICS, INC. 
655 WEST WASHINGTON BOULEVARD, LOS ANGELES 15, CALIFORNIA 
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ea n TELEV S ON RADIO 
Servicing or Communications 

by Practicing at Home 
in Spare Time 
WITHOUT EXTRA CHARGE 
you get special NRI kits developed 
to give actual experience with TV- 
Radio equipment. You build, test, 
experiment with receiver or broad- 
casting circuits. All 
equipment 
yours to 
keep. 

rr 

NRI Has Trained Thousands for 
Successful Careers in TV -Radio 

Have the High Pay, Prestige, Good 
Future of a Skilled TV -Radio Technician 
People look up to and depend on the Technician, more than 
ever before. Offices, plants, homes everywhere are obliged to 
buy his knowledge and services. His opportunities are great 
and are increasing. Become a TV -Radio Technician. At home, 
and in your spare time, you can learn to do this interesting, satis- 
fying work -qualify for important pay. To ambitious men 
everywhere here in the fast growing Television -Radio field is 
rich promise of fascinating jobs, satisfaction and prestige as 
well as increasing personal prosperity. 
Increased Opportunities in Growing Field 
A steady stream of new Electronic products is increasing the 
job and promotion opportunities for Television -Radio Tech- 
nicians. Right now, a solid, proven field of opportunity for 
good pay is servicing the tens of millions of Television and 
Radio sets now in use. The hundreds of TV and Radio Stations 
on the air offer interesting jobs for Operators and Technicians. 

More Money Soon -Make $10 to $15 a 
Week Extra Fixing Sets in Spare Time 

NRI students find it easy and profitable to start 
fixing sets for friends and neighbors a few months 
after enrolling. Picking up $10, $15 and more a 
week gives substantial extra spending money. 
Many who start in spare time soon build full time 
TV -Radio sales and service businesses. 

Act Now- See What 

e 

NRI Can Do for You» 
NRI has devoted over 40 
years to developing sim- 
plified practical training 
methods. You train at 
home. Get practical experi- 
ence, learn -by- doing. Ad- 
dress: NATIONAL RADIO IN- 
STITUTE, Washington 16, D. C. 

Studio Engr., Station KATV 
"I am now Studio Engi- 
neer at Televisions Sta- 
tion KATV. Before en- 
rolling for the NRI 
Course, I was held back 
by limitation of a sixth 

Bgrade education." BILLY 
ANCHEZ, Pine Bluff, Ark. 

- 
Has All the Work He Can Do 

"Since finishing NRI 
Course I have repaired 
more than 2,000 TV and 
Radio sets a year. NRI 
training certainly proved 
to be a good foundation." 
H. R. GORDON, Milledge- 
ville, Ga. 

His Good Part Time Business 
"Quite early in my train- 
ing I started servicing 
sets. Now have com- 
pletely equipped shop. 
My NRI training is the 
backbone of my pro- 
gress." E. A. BREDA, 
Tacoma, Wash. 

The Tested way See Other Side 
mom 

I Better Pay - CUT OUT AND MAIL CARD NOW a r MIM MI= MN 

SAMPLELESSON 
NO STAMP NEEDED! 

ANDCATALOG WE 
PAY POSTAGE 

This card entitles you to Actual Lesson on Servicing, shows 
how you learn Television -Radio at home. You'll also receive 

64 -Page Catalog. 

NATIONAL RADIO INSTITUTE, Dept. A B 

Washington 16, D. C. 
Please mail me the FREE sample lesson and 64 -Page 'i 

Catalog. (No Salesman will call.) 

Name Age. 

Address. 

City Zone State 
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 

Job and Career 

Opportunities a 

for 

RADIO -TV 

TF,CKNICIANS 
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Technical "KNOW -HOW" Can Give You Interesting, Important Work 
LEARN -BY -DOING with Kits NRI Sends at No Extra Charge 

YOU BUILD 
Broadcasting Transmitter 
As part of NRI Communications Course 
you build this low power Transmitter, 
learn commercial broadcasting operators' 
methods, procedures. Train for your FCC 
Commercial Operator's License. 

YOU BUILD AC -DC 
Superhet Receiver 
NRI Servicing Course includes all 
needed parts. By introducing defects 
you get actual servicing experience 
practicing with this 
modern receiver. 
Learn -by- doing. 

4),! III 

YOU BUILD Signal Generator 
You build this Signal Generator. 
Learn how to compensate high fre- 
quency amplifiers, practice aligning 
typical I.F. amplifiers in receiver 
circuits. 
Make tests, 
conduct ex- -___. 
periments. 

YOU BUILD Vacuum Tube 
Voltmeter 
Use it to earn extra cash 
fixing neighbors' sets; 
bring to life theory 
you learn from 
NRI's easy -to- 
understand texts. 

For Higher Pay, Better Jobs 
Be a Television -Radio Technician 

Servicing Needs 
More Trained Men 
Portable TV, Hi -Fi, Transis- 
tor Radios, Color TV are 
making new demands for 
trained Technicians. Good op- 
portunities for spare time 
earnings or a business of your 
own. 

Broadcasting Offers 
Satisfying Careers 

4000 TV and Radio stations 
offer interesting positions. 
Govt. Radio, Aviation, Po- 
lice, Two -Way Communica- 
tions are growing fields. 
Trained Radio -TV Opera- 
tors have a bright future. 

FIRST CLASS 
Permit No. 20 -R 

(Sec. 34.9, P. L. & R.) 

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

Washington 16, D. C. 

Train at Home the NRI Way 
Famous for Over 40 Years 
NRI is America's oldest and largest home study 
Television -Radio school. The more than 40 years' 

J. PE Smith, 
experience training men for success, the outstanding 
record and reputation of this school- benefits you 

in many ways. NRI methods are tested, proven. Successful 
graduates are everywhere, from coast to coast, in small towns 
and big cities. You train in your own home, keep your present 
job while learning. Many successful NRI men did not finish 
high school. Let us send you an actual lesson, judge for yourself 
how easy it is to learn. 
No Experience Necessary -NRI Sends 
Many Kits for Practical Experience 
You don't have to know anything about electricity or Radio 
to understand and succeed with NRI Courses. Clearly written, 
well -illustrated NRI lessons teach TV- Radio -Electronic prin- 
ciples. You get NRI kits for actual experience. All equipment 
is yours to keep. You learn -by- doing. Mailing the postage -free 
card may be one of the most important acts of your life. Do it 
now. Reasonable tuition. Low monthly payments available. 
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C. 

as 

Now Quality Control Chief 
"Had no other training 
in Radio before enroll- 
ing, obtained job work- 
ing on TV amplifiers be- 
fore finishing course. 
Now Quality Control 
Chief." T. R. FAVA- 
LORO, Norwich, N. Y. 

NRI Graduates Do Important Work 

NRI Course Easy to 
Understand 
"I opened my own shop 
before receiving my di- 
ploma. I have had to 
hire extra help. I am in- 
dependent in my own 
business." D. P. CRES- 
Say, Stockton, Cal. 

SAMPLE LESSON 

64 -page CATALOG 

both FREE 

Works on Color -TV 
"NRI changed my whole 
life. If I had not taken 
the course, probably 
would still be a fireman, 
struggling along. Now 
Control Supervisor at 
WRCA - TV." J. F. 
MELINE, NewYork, N Y. 

See Other Side 
r for more 

information on 
the Tested Way 
to Better Pay 
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more things to sell... 

and help you sell... 

This service- dealer 

can make your set 

-any make_ 

better than new -Ifre+á 

with CBS tubes 

Reliable Products 

through Advanced - 

Engineering 

January. 1958 

Complete Line 

"Your Future" booklet 

Window display 

Decalcomania 

Outdoor sign 

Indoor clock -sign 

Clock 

DENT 

ÌÓR NTISERVICE ADVERTISING 

of Tie -in Materials 

Flange sign 

Postal cards 

TV and radio scripts 

Ad mats 

Consumer booklet 

Doorknob hangers 

HOW TO GET THEM 

See your CBS Tube Distributor. Or write for PA -187 folder 
and order form illustrating all the tie -in materials for this the 
only complete program selling your Independent Service. Tie 

in today. And be sure to specify CBS tubes, always. Help us 
help you keep your Independent Service Program growing. 

CBS- HYTRON, Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 

FOR THE BEST IN ENTERTAINMENT TUNE TO CBS 
21 
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SAVE $1.25! 
Make your service library complete! Have 
the needed data at your fingertips WHEN 
YOU NEED IT! 

If broken into "lessons" and sent to you 
as a "course," you'd regard this new 
Ghirardi training as a bargain at $100 
OR MORE! Instead you buy BOTH big 
books at the bargain price of only $13.00. 
(You save $1.25!) 

COMPLETE 

A. A. Ghirardi 

More servicemen 
have trained from 
Ghirardi books than 
any other books or 
courses of their kind! 

TRAINING FOR 

These 2 Great Ghirardi Books 
bring you the kind of 

PROFESSIONAL TRAINING 
THAT REALLY PAYS OFF! 

Let these two up -to- the- minute Ghirardi books make it easy for you to handle ALL types of AM, FM and Television receiver service by the very best and latest methods! Learn to handle jobs faster, better . .. and with less testing! Whether you're a service beginner or an experienced technician you'll find the speedy, pro- fessional methods that are so clearly explained can give BOTH your service efficiency and your earnings a big boost! 
Almost 1500 pages and over 800 big, by buying both together! Send no clear pictures and diagrams explain money. Practice from these great books EVERY troubleshooting and repair for 10 full days FREE. operation so simply it's next to impos- 

sible to go wrong. Mail coupon today to Rinehart & Co., Books are sold separately at prices Inc., Dept. RN -27, 232 Madison Ave., indicated. Better yet, you can save $1.25 New York 16, N. Y. 

BETTER RADIO -TV SERVICE JOBS! 
Radio & Television Receiver Radio & Television Receiver 

1 C. "t r & Operation 
by Ghirardi &Johnson by Ghirardi & Johnson 669 pages, 417 clear Y p illustrations $6 75 2 Troubleshooting & Repair 822 pages, 417 

clear 

Throughout its 822 pages. Radio & perienced servicemen, it is a quick way Television TROUBLE-SHOOTING to "brush up" on specific jobs; to develop AND REPAIR is an amazingly coro- better methods and shortcuts; or to find plete, how- to -do -it guide to professional fast answers to tough service problems. service methods ... the kind that help Modern troubleshooting is clearly ex- you handle jobs lots faster and make plained -from quick "static" tests to more money doing it! dynamic signal tracing and all the rest. Backed by the how- to -do -it meth- Special hard -to -fix troubles are fully cov- 
ods and procedures so clearly ex- ered. Step -by -step charts demonstrate 

opera- plained in this big book, you can 
exactly what to do on different 

includes breeze through television and radio everything 
big, 
you need to now for faasst ac- service jobs easier and faster than you curate work on any TV receiver model may have thought possible! or make. 

For beginners, this big book is an eas Sold separately for $7.50 or see ily understood course in locating troubles MONEY -SAVING COMBINA- 
- 

fast and repairing them r- i- g -h -t. For ex- TION OFFER. 

It's lots easier to repair ANY radio or you to recognize each one quickly. Then 
television set when you know all about it shows how to eliminate useless testing 
its circuits and just why and how each and guesswork in making repairs. 
one works! You locate troubles in much Throughout, this book gives you the less time and with less testing. You re- kind of above -average training that pair them faster, better more profitably! takes the "headaches" out of servicing That's why Radio & Television Re- -the kind that fits you for the better - ceiver CIRCUITRY AND OPERA- paid jobs. Covers all basic circuits used TION is invaluable to servicemen who in modern TV and radio as well as want to be well equipped to handle to- phono pick -ups and record players. day's complicated receivers! First it 
gives a complete understanding of basic Sold separately for $6.75 -or see big circuits and their variations. It teaches MONEY- SAVING OFFER. 

SAVE MONEY ON 

INSTRUMENTS! 
Work better with fewer 
Instruments -get more 

work out of your old ones 

Here, at last, is an instrument 
book especially for servicemen, 
amateurs and experimenters! 

Basic Electronic Test Instru- 
ments helps you work better and 

t i faster with fewer instruments; 
shows how to increase the useful- 
ness of old instruments; how to 
choose the right instrument for 
each job; how to understand in- BASIC 

ASIC 
strument readings and put them 

TEST 
to practical use; how to avoid 

INSTRUMENTS buying unnecessary instruments 
.. and lots more. 

254 pages, Over 60 instruments from the 171 illus., old standbys to the very latest Price 34.95 ones are fully described and ex- plained. Work- saving shortcuts are outlined. 
Included are complete details on simple meters for current and voltage; ohmmeters and V- O -M's, V -T voltmeters; power meters; impedance meters; capac- itor checkers; inductance checkers; special -purpose bridges; oscilloscopes; R -F test oscillators; signal gen- erators; audio test oscillators; R -F and A -F measuring 

devices; signal tracers; tube testers and many others. 
This handy book is a complete training course in the latest instruments including grid -dip oscillators, 

TV sweep and marker generators; TV linearity pat- tern generators, square wave generators, distortion 
meters, etc. Dozens of time -savings "tricks" help you 
put old instruments to new uses. 
Check Basic Electronic Test Instruments in coupon for I0 -day FREE trial. 
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Now! FIX ANY - 

ELECTRIC MOTOR! 
Handle ANY job 

from minor 
repairs to 
complete 
rewinding 

f 560 pages -Over 
900 how- to -do -it pictures 

It pays to train for something different! ELECTRIC MOTOR 
REPAIR is a complete 
guide that helps you 
cash in on this vast, rapidly growing field. 
Shows step by step how 
to handle all repair jobs 
(including complete re- 
winding) on practically \ ANY AC or DC motor 
or generator in common 
use -from fractional 

TRAIN FOR BETTER horsepower to giant in- 
PAY IN A FIELD dustrial motors. Special 

THAT ISN'T CROWDED! duo -spiral binding brings 
text and related how-to - do-it diagrams side by side so that you learn fast, easily 

and right. Every job is explained so clearly you cannot 
fail to understand it. Over 100,000 copies in use in motor repair shops, schools and for home study. Fully ap- 
proved by repair specialists, unions and instructors. 

It's the ideal book whether you want to train for a 
good -pay motor repair job or simply want to fix motors 
as a sideline or hobby! 
Order ELECTRIC MOTOR REPAIR in coupon. 
Price only $6.95. 

SHORT CUT TO 
TELEVISION REPAIRS 

No I No. 2 
Eliminate 
useless 

testing ... 
Fix sets twice 

as fast 
Just turn the dial 

of the handy, pock- 
et -size Ghirardi & 
Middleton PIX -O- 
FIX TV Trouble 
Finder Guide. When 
the picture in the 
PIX -O -FIX win- 
dow matches the 
screen image on the 
television net you're 

repairing ... presto! ... you've got your due. 
PIX -O -FIX then shows the causes of the trouble. 

Next it indicates the exact receiver section in which 
the trouble has probably happened. Then it gives step 
by step repair instructions. 

The two PIX -O -FIX units No. 1 and No. 2 cover 
47 different television troubles ... just about any- 
thing you're likely to be called on to fix. No. 1 identi- 
fies 24 of the most common troubles and gives 192 
causes and 253 remedies for them. No. 2 covers 23 
more advanced troubles not included in No. 1. To- 
gether, they are a comprehensive guide to quick 

THE 
u 
PRICE S ONLY 82.00 for the two. Money 

refunded if you are not more than satisfied. Specify 
PIX -O -FIX in coupon. 

Pix -O -Fix TV Trouble 
Finder Guides 

Only S2 for the two 

RADIO & TV NEWS 
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Cash in on HIGH -FI 

SERVICE and BUILDING 

HIGH 
FIDELITY 

TECHNIQUES 
By John If. Newi t t 

.494E pages, 
203 illtas. 

Price 57.30 

A complete guide to better 
High Fidelity methods 

and results 
Get better results from "IIi -Fi" 

by having all the facts and latest 
ideas at your fingertips! 

This big book brings you com- 
plete data on modern sound repro- 
duction methods and equipment. 
It shows Irow to get better results 
at lower cost; how to build your 
own; how to service hi -fi equip- 
ment; discusses all details of coni- 
ponents; compares different 
methods -AND IS CRAMMED 
FULL OF HOW- TO -DO -IT 
'PIPS AND IDEAS. 

Here are just a few of the many 
subjects! How to get the right 
equipment 'for your needs; Hi -fi 
versus P.A. type speaker; Loud- 
speaker construction and perform- 
ance; Adjusting bass -reflex 

cabinets; Controlling distortion; Gett ing rid of "hang- 
over"; Selecting a woofer -tweeter; Sound-proofing 
materials; All about output transformers; Special hi -fi 
circuits; Ways to suppress noise; Negative feedback 
and how to use it; Amplifier construction hints; Mini- 
mizing tuner distortion; Avoiding chatter; Limiter - 
discriminator vs. ratio detector FM circuits; Avoiding 
record wear; Tips for custom builders; Bass -reflex 
charts; Acoustical horn design data; special installa- 
tion problems; pre -amps and equalizers; pick -up reso- 
nance; a novel horn system ... and literally dozens of 
other subjects. 

Order High Fidelity Techniques in coupon 
today for l0 -day FREE trial! 

The book 
that really 

teaches you 
how to use 

'scopes on 
all kinds of 
electronic 

service 

Here's How to Get Started 
in RADIO- ELECTRONICS! 

- More service experts 

got their basic 

training from this 

big book than any 

other of its type! 
Here's basic training you 

can really understand -writ- 
ten by A. A. Ghirardi who has 
probably trained more service 
experts than any other man 
living today! From start to 
finish, it is practical training 
that can help fit you for a BIG 

RADIO PHYSICS PAY job in any branch of 

COURSE radio -television- electronics 
by Ghirardi work. 
972 pages, Ghirardi's RADIO PHYS- 

508 illus., 856 ICS COURSE is the oldest 
self -hest questions book of its kind -and still a 

Price only .36.50 best seller BECAUSE IT IS 
SO AMAZINGLY CLEAR 

AND COMPLETE. You can understand it, even 
without any previous radio or TV training! 

36 COURSES IN ONE! 
Starts with Basic Electricity. Then it takes you 

step by step through the entire field from basic cir- 
cuits, components, instruments, etc. to their final 
application in radio- electronic equipment. You can 
buy newer, costlier training -but you can't buy better 
training at anywhere near the price. Ask the men 
who know! 
Order RADIO PHYSICS COURSE in coupon. 

DON'T THROW OLD 

RADIOS AWAY! 

Covers every 
model made by 
202 mfrs. from 

1925 to 1942 

Here's the data you 
need to flx old sets 

in a jiffy! 
Just look up the how- to -do- 

it data on that old radio you 
want to fix. 

Four times out of 5, this 
giant, 3 !4- pound, 744 -page 
Ghirardi RADIO TROUBLE- 
SHOOTER'S HANDBOOK 
tells what is likely to be caus- 
ing the trouble ... .shows how 
to fix it. No useless testing. No 
wasted tune. Using it, even 
beginners can easily fix old 
sets which might otherwise be 
thrown away because service 
information is lacking. With a 

few simple repairs, most of these old sets can be 
made to operate perfectly for years to come. 

THE ONLY GUIDE OF ITS KIND! 
Cuts service time in half! 

Included are common trouble symptoms and their 
remedies for over 4,800 models of old home, auto 
radios and record changers. Airline, Apex, Arvin, 
Atwater Rent, Belmont, Bosch, Brunswick, Clarion, 
Crosley, Emerson, Fada, G -E, Koister, Majestic, 
Motorola, Philco, Pilot, RCA, Silvertone, Sparton, 
Stromberg and dozens more. Includes hundreds of 
pages of invaluable tube and component data, serv- 
ice short cuts, etc. 

Specify RADIO TROUBLESHOOTER'S 
HANDBOOK in coupon. Price only 96.95. I0- 
day trial. 

Here's everything you need to know ABOUT OSCILLOSCOPES! 
Oscilloscopes are "gold mines" if you learn to use them fully on every job. 

THIS BIG BOOK TEACHES YOU HOW ! 

Here, in a big, revised 2nd edition, is THE 
book that really shows you how to use oscillo- 
scopes! 

Clearly as A -B -C, MODERN OSCILLO- 
SCOPES AND TIIEIR USES gets right down 
to "brass tacks" in telling your exactly when, 
where and how. You learn to locate either AM 
or FM radio or television troubles in a jiffy. 
Even tough realignment jobs are made easy. 
No involved mathematics! Every detail is clear- 
ly explained -from making connections to ad- 

Now! PASS FCC 

LICENSE EXAMS 

easier! faster! 

LICENSE MANUAL 
for 

Radio Operators 

by J. R. Johnson 
(W2BDL) 

A complete, prac- 
tical study guide for 
getting your "tick- 
et" as a commercial 

operator 

January, 1958 

Train for big pay in 
communication's most 

interesting jobs 
Here, at last, is a guide to FCC License 
Examinations ... written so you can easily 
understand AND REMEMBER it. Covers 
ALL EIGHT exam elements... not just 
some of them. Reviews almost 2200 typical 
exam questions with straight -to- the -point 
answers. Includes full data on the recent 
changes in examination elements i and 2. 
(Many folks do not even know these 
changes exist!) Covers all necessary ex- 
amination data from electrical -radio fun- 
damentals to navigation and related 
subjeèts. Anyone who has basic radio 
training will find Johnson's LICENSE 
MANUAL the ideal training book for mak- 
ing this all- important step ahead in his 
career! Price only $5.00. Use coupon. 

justing circuit components and setting the oscil- 
loscope controls. And you learn to analyze pat- 
terns fast and RIGHT! 

Includes latest data on use of 'scopes in color 
TV, industrial electronics, teaching ... even in 
atomic energy work. Over 400 helpful pictures 
including dozens of pattern photos make things 
doubly clear. Price 86.50. 

Practice IO days free. Order MODERN 
OSCILLOSCOPES in coupon. 

Oscilloscope experts 
get the BIG PAY jobs! 

TRY ANY BOOK 10 DAYS FREE! 
Dept. RN -18, Rinehart & Company, Inc. 
232 Madison Ave., New York, 16, N. Yi 

Check here for MONEY -SAVING COMBINATION OFFER 
..on Ghirardi's Radio & TV Receiver CIRCUITRY AND OPERATION, and Radio & TV Receiver 

TROUBLESHOOTING AND REPAIR. Price only $13.00 for the two books plus postage. (Regular price 
$14.25 ... you save $7.25). Payable at rate of $4 (plus postage) after 10 days and $3 a month for 
three months until $13.00 has been paid. If not satisfactory, return books in 10 days and owe nothing. 

Check here to order INDIVIDUAL BOOKS 
Radio & TV Receiver HIGH FIDELITY TECHNIQUES $7.50 
CIRCUITRY & OPERATION $6.75 MODERN OSCILLOSCOPES AND 
Radio & TV Receiver THEIR USES $6.50 
TROUBLESHOOTING & REPAIR ..$7.50 
BASIC ELECTRONIC TEST 

RADIO TROUBLESHOOTER'S 
HANDBOOK $6.95 

INSTRUMENTS $4.95 
ELECTRIC MOTOR REPAIR $6.95 RADIO PHYSICS COURSE $6.50 
PIX -O -FIX TROUBLE -FINDER LICENSE MANUAL for Radio 
GUIDES (Nos. 1 and 2) $2.00 Operators $5.00 

If cash Is sent with order, we pay postage -same 10 day return privilege. Otherwise, postage is extra. 

To order OUTSIDE U.S.A.-Special combination offer, $14.00 for money- saving 
combination offer. For all other books, add 50c each to above prices for handling 
through customs, etc. Sold for cash only. Any book may be returned in IO days and 
money will be refunded. 

Name 

Address 

City, Zone, State 
_I 
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`p " brighter 
TV picture 

Keep your customers sold on you! Use 
the exact same tubes leading inde- 
pendent set makers specify. Tell your 
supplier you'd rather have Tung -Sol 
Tubes. 
Tung -Sol Electric Inc., Newark 4, N. J. 

MAGIC MIRROR ALUMINIZED 
PICTURE TUBES 

RECEIVING TUBES 

Min iat re 
Lamps 

Seated Beam 
Headlamps 

Signal 
Flashers 

Aluminized Special 
Picture Tubes Purpose Tubes 

4 
Radio and 
TV Tubes 

Semkonductor 
Products 

24 

Wi hin h al 
FELIX T. TROILO has been appointed 
sales manager of Circuit Instruments 
Inc., St. Petersburg, 
Florida. This com- 
pany is a subsidiary 
of International Re- 
sistance Company, 
Philadelphia. 

Mr. Troilo joined 
the parent organiza- 
tion in 1955 as office 
salesman and prod- 
uct monitor and was later transferred 
to the Chicago office in the post of 
sales engineer. 

Prior to this, he was associated with 
General Electric Co., Philco Corp., 
Waterman Products Co., and Sharples 
Corp. 

* 
EDWARD A. ALTSHULER, Los Angeles 
marketing consultant and West Coast 
Editor of RADIO & TV NEWS, has been 
named managing director of the Mag- 
netic Recording Industry Association, a 
national organization comprising every 
important manufacturer of tape re- 
corders and tape recording equipment 
in the United States. 

Mr. Altshuler was formerly chair- 
man of the public relations committee 
of the association and national market- 
ing manager of the tape recording divi- 
sion of American Electronics Corpora- 
tion. 

The appointment was announced by 
Irving Rossman, head of the group and 
president of the Pentron Corporation. 

The association's new national head- 
quarters are at 6234 Scenic Ave., Los 
Angeles, California. 

EUGENE F. GRANT has been promoted 
to the post of vice -president, engineer- 
ing, of National 
Company, Inc. 

The firm has 
stated that under 
Mr. Grant's leader- 
ship the organiza- 
tion's engineering 
division has sub- 
stantially increased 
in size, stature, and 
reputation. Many important engineer- 
ing and scientific achievements have 
resulted. 

He joined the company in 1954 and 
in 1955 was appointed director of en- 
gineering. 

* at * 

ELECTRONIC INDUSTRIES ASSOCIATION 
(formerly RETMA) has urged the 
Federal Communications Commission 
to broaden the eligibility base of 
private microwave licensees and to 
assure these users of "freedom of 
choice" in selecting a communications 
medium. 

Contending that there is adequate 
spectrum space to provide a healthy 
private microwave communications in- 
dustry, the association is scheduled to 
present a series of eight witnesses in 
connection with the FCC's fact -finding 
inquiry on the utilization of frequencies 
above 890 megacycles. 

FRED B. SMITH, works manager of 
Western Electric, manufacturing divi- 
sion of Bell Telephone, has received a 
citation for his accomplishments in 
creating employment for the physically 
handicapped. 

This citation was presented in behalf 
of the one hundred handicapped work- 
ers who own and operate Paraplegics 
Manufacturing Company, Franklin 
Park, Ill. 

In presenting the citation it was 
noted that the firm gave the Franklin 
Park organization its first order, en- 
abling the unusual enterprise to begin 
operations. 

* * * 
FRANK HADRICK has joined Simpson 
Electric Company as chief field engi- 
neer (test equip- 
ment). 

He was formerly 
chief television field 
engineer for Ad- 
miral Corporation 
and was instrumen- 
tal in developing its 
color television 
training pi vsa cull: 

With over 14 years of experience, 
Mr. Hadrick has been active in dealer - 
distributor field contact work, technical 
writing, and supervising electronic 
product analyzing and investigations. 
In addition to electronic service experi- 
ence, he has held positions as service 
manager, directing service operation at 
both wholesale and retail levels. 

In his new position, Mr. Hadrick is 
expected to play an integral part in the 
design and development of new test 
equipment and will be available for 
consultation concerning television and 
other electronic testing problems en- 
countered by the company's customers. 

* * 

CLEVELAND INSTITUTE OF RADIO ELEC- 
TRONICS has opened two new offices. 
One is located at 906 -908 Royster Build- 
ing, Granby Avenue at City Hall Ave- 
nue, Norfolk, Virginia, and the second 
is at the Jones Building, Room 711, 
1331 Third Avenue, Seattle, Washing- 
ton ... TELEMATIC INDUSTRIES, INC. 
announces the opening of its new and 
enlarged factory and office at 251 Lee 
Avenue, Brooklyn, N. Y. . . . GENERAL 
ELECTRONIC LABORATORIES, INC. has 
expanded into the rapidly growing 
FM multiplex communication field . . 
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the Fig 

THESE ARE THE REASONS WHY 
Exclusive self -stabilized woofer cone structure 
and dual spider construction ensure lifetime 
centering o moving sÿstent for all extreme 

excursi 

'Le} iversity- controlled processing of imported 
one pulps results in consistently uniform, dis- 

tortion -free response. 

Exclusive, massive fltlx contoured 6 pound 

Gold Dot Alnico 5 rcag -.diet provides efficient 
power drive for deepest low frequencies. free 
of transient distortion. 

Extra -long voice coil ensures purity of rnaxí- 

ow frequency energy conversion Burin 
of extreme cone excursion. 

Exclusive Universityformulat d long polymer 
ds. lattice permeates rim suspension for effective 

acousto- mechanical rim damping. 

DIFFAXIA 

True through -axial cons#r ction permits bal- 
anced tweeter, mid -range and woofer acoustic a-- 
integration without design compromise. 

Exclusive hypersonic tweeter incorporating ra- 

dial phasing equalizer automatically balances 

all high frequencies for smooth, realistic 
reproduction. 

"IIüsspeaker:prote'dteii by U. S. 

Pa1ei i t}orq: ,2,641,329; :2,690,231; 
2,751,99 dÓtherp ntspending. 

ri' 

Exclusive "reciprocating- flare" horn now has 

wave front equalizer for more uniform wide - 
angle treble coverage. 

January, 1958 

Exclusive multi -sectional Diffusicone provides 
controlled diffraction for linear mid -range re- 

sponse and dispersion. 

Continuously variable dual control network in- 
tegrates and blends mid -range and tweeter for 
concert realism regardless of room acoustics. 

Response: 25 cps to inaudibility; Power capacity: 50 watts, integrated program; Total 
magnet wt.: 61/2 lbs. Alnico 5; Impedance: 8 -16 ohms; Depth: 12 "; User net: $156.00. 

UNIVERSITY LOUDSPEAKERS, INC., 80 SO. KENSICO AVENUE, WHITE PLAINS, N. Y. 

LISTEN 
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Convince yourself at no risk that CENTURY instruments are 
indispensible in your every day work. 

SHIPPED ON APPROVAL 
SEND NO MONEY - NO C.O.D. 
Examine instruments for 10 days before you buy ... Only then, 
when satisfied pay in "easy to buy" monthly installments. 

Just 2 settings on the NEW 

FAST -CHECK TUBE TESTER 
Model FC -1 

tests all tubes completely, accurately 
and in seconds - RIGHT ON THE SPOT 

The FC -1 is the only tube tester in its price 
range to give a complete tube test of over 
600 tube types in seconds without multiple 
switching or annoying checking of roll charts. 
You make every call pay extra dividends by 
merely showing your customer the actual con- 
dition and life expectancy of the tube. The 
extra tubes you sell each day will pay for the 
FAST -CHECK in a very short time. 

Save valuable servic- 
ing time and earn 
extra money with 
the FC -1 

handsome 
hand -rubbed 
oak carrying 

case 

Model FC -1W $5850 
factory wired J Net 

Model FC -1K $48 50 
semi -kit Net 

OUTSTANDING VALUE FEATURES 

WIDE RANGE OF OPERATION 
Checks quality of over 600 tube types, which 
covers more than 99% of all TV and radio 
tubes in use today, including the newest series - 
string TV tubes, auto battery -type 12 plate -volt 
tubes, OZ4s, magic eye tubes and gas regu- 
lators Checks for cathode -heater and cathode - 
grid shorts and detects inter- element leakage 
up to 1.5 megohms Checks for life expectancy. 

Model AD -1 PICTURE TUBE ADAPTER -Also 
available for the FC -1. Checks all picture tubes 
(including the new short -neck 110 degree RCA -type 
picture tubes) for cathode emission, shorts and 
life expectancy. Also rejuvenates and restores 
cathode emission of weak picture tubes. 
Model AD -1 (factory wired only) $4.50 

Checks each section of multi -purpose tubes simultaneously. If one section is defective the tube will read "Bad" on the meter scale at 41 tube sockets accommodate all present and future tube types 
Less than 10 seconds required to test any tube Large D'Arsonval type meter is extremely sensi- tive, yet rugged ... with two multi -color "Good -Bad" scales Selection of 12 filament voltages Line isolated t 7 -pin and 9 -pin straighteners mounted on panels Large easy -to -read quick reference chart for over 600 tube types in use today New tube listings furnished periodically. 

Here's an in- circuit condenser tester that does the whole job! 
The IN- CIRCUIT CONDENSER TESTER c;d l Actually steps in and takes over where other in- circuit condenser testers 
fail. The tremendous range of operation makes it an absolute must 
for every serviceman. 

Checks in- circuit: Quality ... including leakage, shorts, opens, and intermittents Value of all condensers 200 mmfd. to .5 mfd. / Electrolytics for quality - any size Transformer, socket and wiring leakage capacity. 
Checks out -of- circuit: Quality ... including leakage, and intermittents to Value of all condensers 50 mmf. 

shorts, 
Electrolytics 

300 megohms New or unknow condensers 
High leakage to 

tubFe 
fFEATUR .SMultiOF aTHEaICT -1 

taneous readings of both catit and value in-circuit 
gives circuit Cannot damage circuits I. E ronic eye 

nee 
indicator 

for -for even greater accuracy Line isolated Fully 
y balance indicator for even y shielded. 

®- .............. - -- -- 
CENTURY ELECTRONICS CO., INC. D"elpt.Roose201velt 

Ave. 
Mineola, N. Y. 

Please rush the instruments checked for a 10 day examination period. If satisfied I agree to pay the 
down payment within 10 days and the monthly installments as shown. If not completely satisfied 
I will return the instrument within 10 days and there is no further obligation. It is understood there will be NO CARRYING CHARGES. Should I fail to make payment when due, the full unpaid balance 
shall become due and payable at once. 

Model FC -1W (wired) $58.50 
$14.50 within 10 days. Balance 
$11.00 monthly for 4 months. 
Model FC -1K (semi- kit) $48.50 
$12.50 within 10 days. Balance 
$9.00 monthly for 4 months. 
Model AD -1 CRT Adapter....$4.50 
Model CT -1W (wired) $34.95 
$9.95 within 10 days. Balance 
$5.00 monthly for 5 months. 
Model CT -1K (kit) $24.95 
$9.95 within 10 days. 3alance 

Prices Net F.O.B. Mineola, N. Y. $5.00 monthly for 3 months. 

Model CT -1W $ 95 factory wired 4Net 
Model CT -1K 95 $24 kit form 2`i Net 

Name 

Address 

City State I 
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CHICAGO STANDARD TRANSFORMER 
CORP. is planning a 25,000 square foot 
addition to its Chicago plant. This ad- 
dition will be devoted exclusively to the 
firm's catalogue division . . . ACE EN- 
GINEERING AND MACHINE COMPANY, 
INC. just announced plans to move into 
its newly completed plant at Hunting- 
don Valley, Pa. The one -floor offices 
and plant enclose an area of approxi- 
mately 18,000 square feet and will house 
the executive offices, engineering, de- 
sign, manufacturing, and testing facili- 
ties . . . Another new section of GEN- 
ERAL ELECTRIC's computer department 
recently began operation. Named the 
Computer Applications Laboratory, this 
latest facility is located on the campus 
of Arizona State College at Tempe 
. . . UNITED ELECTRONICS COMPANY 
has added 6000 square feet to its facili- 
ties in Newark, N. J. This space will 
be occupied by its engineering, re- 
search, and development administra- 
tion . . . RADIO RECEPTOR CO., INC. 
has completed consolidating semicon- 
ductor production under one roof at its 
main plant at 240 Wythe Ave., Brook- 
lyn, N. Y. . . . The newly expanded 
plant of INSTRUMENT SPECIALTIES 
COMPANY, Little Falls, N. J., is now 
in full production . . . CGS LABORA- 
TORIES has contracted to purchase six 
acres of property in Ridgefield, Conn. 
This is part of the company's planning 
for expansion and acquisition of mod- 
ern facilities in pleasant surroundings. 

g . 

FREDERICK H. GUTERMAN has been ap- 
pointed general manager of the techni- 
cal products divi- 
sion, Allen B. Du 
Mont Laboratories, 
Inc. 

Mr. Guterman 
will be responsible 
for over -all sales 
and marketing of 
oscilloscopes and as- 
sociated electronic 
test equipment, automotive test equip- 
ment, industrial television systems, and 
two -way mobile radio systems. 

Formerly assistant vice -president, 
sales and planning, at American Bosch 
Arma Corp., he was also associated 
with the General Electric Company. 

He is a member of the Institute of 
Radio Engineers. 

APPLIED RESEARCH, INC. has changed 
its name to BOOZ, ALLEN APPLIED RE- 
SEARCH, INC. The firm's headquarters 
have been moved to 430 Green Bay 
Road, Kenilworth, Ill. . . . The WAR- 
REN MANUFACTURING COMPANY has 
entered into a cross -licensing arrange- 
ment with WESTERN ELECTRIC COM- 
PANY, INC., New York . . . FAIRCHILD 
SEMI -CONDUCTORS CORPORATION has 
been formed in Syosset, Long Island 
for the development and production of 
silicon diffused transistors and other 
semiconductors. This was announced 
by FAIRCHILD CAMERA AND INSTRU- 
MENT CORP., the sponsoring organiza- 
tion . . . The impending merger of 
MONROE CALCULATING MACHINE 
COMPANY with LITTON INDUSTRIES has 
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**cc. 
DIAMOND 

POWER-POl NT* 
NEEDLE -CARTRIDGE COMBINATION 

January, 1958 

POWER -POINT (U. S. Patents DIOS347, 2793254) is the 
unique miniaturized unit containing BOTH a fresh 
ceramic cartridge and jeweled playing tips. YOU 
can install a POWER -POINT in less time than it 
takes to read this sentence! 

AND NOW A DIAMOND POWER -POINT 
1 

IS YOURS FOR JUST 1 6.50 ! 
Your dealer will install your choice of three 
POWER -POINT mounts. There are seven POWER- 

POINT models, color coded, from $3.95. 

Look at these substantial savings! 
Model 56DS, one 1 -mil, 
diamond tip, one 3 -mil sap- 
phire tip. 
Color code: Orange. 

Was $21.50 

Model 76DS, one 1 -mil, 
diamond tip, one 3 -mil sap- 
phire tip. 
Color code: Pink. 

Was $21.50 

NOW ONLY $16.50 NOW ONLY $16.50 

SEE YOUR DEALER TODAY! 

ELECTRO- VOICE, INC. BUCHANAN, MICHIGAN 
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WE TRADE HIGHER! 

S 
P 
E 
G 
' 
A 
L 

CO 

E 
R 

SPARK! 5445' 
HEY! LOOK! 

HOW ABOUT THIS? 

BUY THIS PACKAGE DEAL AND GET A 
BRAND NEW BC -458 FOR ONLY 500 

PACKAGE NO. 1 

Central Electronics 20A in kit form 
BC -458 conversion kit 
Deluxe case and panel kit 
BC -458 - BRAND NEW 

OUR SPECIAL PRICE 
PACKAGE NO. 2 

Central Electronics 20A in wired form $ 279.50 
BC -458 conversion kit 17.50 
Deluxe case and panel kit 10.00 
BC -458 - BRAND NEW .50 

OUR SPECIAL PRICE $ 307.50 

$ 219.50 
17.50 
10.00 

.50 
$ 247.50 

IT'S EASY TO DO BUSINESS WITH WALTER ASHE! 
1. Just tell us what factory -built 
gear (made since 1945) you have 
to trade, and what new gear you 
wish to purchase. You'll get our 
top dollar quote by return mail. 

2. When the deal is made, you ship your equipment to 
us by prepaid express or, if express is not available, 
by prepaid truck. We check it at once and, in most 
cases, your new gear is on its way to you within 24 
hours after we receive your trade -in. 

HALLICRAF T ERS HT -32 
TRANSMITTER.Net $675.00 

H A L L I C R A F T E R S S X- 1 0 
RECEIVER. No $395.00 

THUNDERBOLT KIT $524.50 
Wired & Tested 589.50 

HAMMARLUND HQ -110. Less 
Cloc . Net $ 229.00 

JOHNSON VALIANT KIT. Net $ 349.50 
Wired 439.50 

DO YOU HAVE OUR NEW CATALOG? ITS FREE! 

WRITE FOR FULL DETAILS ABOUT OUR TIME PAYMENT PLAN 

All prices f. o. b. St. Louis 

Ah 
RADIO CO. 

1125 PINE ST. ST. LOUIS L MO. 
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WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Louis, Mo. 

Rush 'Surprise'. Trade -In Offer on my 

for 

OUR 36TH YEAR 

(show make and model number of new equipment desired) 
Send new FREE 1958 Wolter Ashe catalog. RN -1 -58 

Nome 

Address 

City Zone State 

been announced. An offer to purchase 
the outstanding common stock of the 
calculating machine firm has been 
made and stockholders representing 
approximately 80% of the stock have 
already accepted the offer . . . Acqui- 
sition of the precision products division 
of GRUEN INDUSTRIES has been an- 
nounced by the KDI CORPORATION of 
Rochester, N. Y. The acquired division 
will be known as the PRECISION PROD- 
UCTS CO. OF CINCINNATI, a division of 
the parent corporation . . . RCA and 
AMPEX CORPORATION have signed an 
agreement for the exchange of patent 
licenses covering video tape recording 
and reproducing systems for both 
black- and -white and color . . . EL- 
TRONICS, INC. has acquired PARK - 
CHESTER MACHINE CORPORATION . . . 

GEORGE RATTRAY & CO., INC. has be- 
come a wholly owned division of HARD - 
WICK, HINDLE, INC., subsidiary of 
AMERICAN SEAL -KAP CORP. . . . ELCO 
PACIFIC, subsidiary of ELCO CORPORA- 
TION, has acquired MACSON COMPANY 
. . . The intended purchase of MARY- 
LAND ELECTRONIC MANUFACTURING 
CORP. by LITTON INDUSTRIES was an- 
nounced jointly by the two company 
presidents . . . THE SINGLE CRYSTAL 
CORPORATION OF AMERICA has just 
been formed. The purpose of the new 
corporation is to grow single crystals 
of various materials. The plant address 
is Saxonburg Blvd., Saxonburg, Pa. 

* * * 

A. L. (AL) PEZMAN has been named 
sales manager of the Trio Manufac- 
turing Company of 
Griggsville, Illinois. 

He has been asso- 
ciated with the com- 
pany as legal coun- 
sel prior to assum- 
ing his new position. 

Mr. Pezman 
brings to his new 
position a varied 
background in sales work. His experi- 
ence includes everything from door -to- 
door selling to management of his own 
national sales organization. 

In his new position, Mr. Pezman will 
direct the sales of TV antennas and 
other products fashioned from tube 
aluminum. 

* . 

WALTER J. O'DONNELL has been elected 
vice -president in charge of purchasing 
for Fisher Radio Corporation ... Wes- 
ton Electrical Instrument Corp., a sub- 
sidiary of Daystrom, Inc., has announced 
the appointment of EMIL NICHOLS as 
manager of test equipment sales, A. R. 
WALTHERS, manager tachometer sales, 
and PAUL M. HEILMAN. distributor sales 
manager . . . MARTIN I. ZWERIN has 
been named special representative for 
market development of new products, 
International Resistance Company . . . 

JOHN PRUTTON has joined the capaci- 
tor sales section of Centralab, a divi- 
sion of Globe -Union Inc. . . . GERALD 
E. POTTER has been appointed director 
of field applications for Filtors, Inc. ... O. I. THOMPSON and WALTER W. 
ROSE have been appointed vice- presi- 
dents of DeVry Technical Institute .. . 

(Continued on page 145) 
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Learn "ACTT A.L. RADIO - 

wit L 25 BIG (KITS 

Clip and Mail the Coupon Below -Now! 

you train wit rte ... or va ua 
shop bench experience ... 

Train in Spare Hours at Home 

for the Best Jobs and Big Pay in 

Radio -Television 
-my new, faster way! 

iTt 24 
pIgpUpE1U8E 

Want Proof? Send for my 

big FREE CATALOG and 

Sample Lesson. Let the facts 

speak for themselves! 
Why wait -get into Radio -Television fast! 
I will train you in as little as 10 months 
to step into the top paying Radio -Tele- 
vision field as a much -needed Service 
Technician! You will train entirely at 

Frank L. Sprayberry 
home in your spare time ... which means 

Educational Director 
you can train as fast or as slowly as you 
like. You have a choice of THREE Sprayberry Training Plans ... 
one exactly suited to your needs. My easier -than -ever payment terms 
make it possible for you to get set for the good jobs in Radio -Tele- 
vision without the slightest strain on your budget! Get the true facts 
... just mail the coupon for my big new 56 page fact -filled catalog 
plus actual sample lesson -both FREE. 

REALLY PRACTICAL TRAINING -NO PREVIOUS EXPERIENCE NEEDED 

My students do better because I train both the mind and the hands. 
Sprayberry Training is offered in 25 individual training units, each includes 
a practice giving kit of parts and equipment ... all yours to keep. You 
will gain priceless practical experience building the specially engineered 
Sprayberry Television Training Receiver, Two -Band Radio Set, Signal 
Generator, Audio Tester and the new Sprayberry 18 range Multi- Tester, 
plus other test units. You will have a complete set of Radio -TV test equip- 
ment to start your own shop. My lessons are regularly revised and every 
important new development is covered. My graduates are completely 
trained Radio -Television Service Technicians. 

MAIL THE COUPON -See what's ahead in 
NEWEST 

DEVELOPMENTS 

Your training 
covers U H F, Color 

Television, F M, 
Oscilloscope 

Servicing, High 
Fidelity Sound 

and Transistors. 

Radio -TV ... No Salesman Will Call On You! 

The coupon below brings you my big new catalog 
plus an actual sample Sprayberry Lesson. I invite 
you to read the facts ... to see that I actually illus- 
trate every item in my training. With the facts in 
your hands, you will be able to decide. No salesman 
will call on you. The coupon places you under no 
obligation. Mail it now, today, and get ready for 
your place in Radio -Television. 

SPRAYBERRY ACADEMY OF RADIO- TELEVISION 

1512 Jarvis Avenue, Dept. 25C, Chicago 26, Illinois 

ail This Coupon For Free Facts and Sample Lesson 

ry Taw ... IS re ̂ .tt 
Milliemmeter reld'nis 

P es put meet end condense: 
snd ramer weftitutlon ,t'ectot. 

Average cost per lesson 

$3.42 
ts and Equipment 

January. 1958 

ION TO Mskt 410/Or Ih 

RadiaTelevision 

TRAINIp'ptA ' 

Ifi vtctu roa pp1 es 

SPRAYBERRY ACADEMY OF RADIO- TELEVISION 

Dept. 25C, 1512 Jarvis Avenue, Chicago 26, III. 

Please rush all information on your ALL -NEW Radio -Tele- 

vision Training Plan. I understand this does not obligate me 

and that no salesman will call upon me. Include New Cata- 

log and Sample Lesson FREE. 

Name Age 

Address 

City Zone State 
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Use Delco Radio 
Service Parts! 8 -inch "Hi -Fi' speaker, No. 8007 offers the 

most highs, the most lows, the most watts in a 
medium -price speaker. Designed for replace- 
ment use and high fidelity audio systems. 

Available everywhere through 
Electronic Distributors 

associated with ... 

1111101111MINV 

30 

TRANSISTORS 

Your Delco Radio Electronic Parts Distributor carries 
the complete line, giving you fast, dependable service on the items 
you'll need for Delco Radio and other radio service work. Delco Radio also 
provides: 

Wide selection of special application parts Effective warranty program 
Complete technical training program Dealer identification signs 

Get the facts today on this truly profitable dealer setup, and grow with General 
Motors! 

GM UMS PBAiS 

SALIS 

UNITED MOTORS SYSTEM 

DELCO RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

C^"^^'^'^t^^TO 

TUNER PARTS 

IRON CORES 

RESISTORS 

CAPACITORS 

TRANSFORMERS CONTROLS 
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RCA INSTITUTES offers you the 
finest of home study training. The equipment 
illustrated and text material you get with each 
course is yours to keep. Practical work with very 
first lesson. Courses for the beginner and the 
advanced student. Pay -as- you -learn. You need pay 
for only one study group at a time. 

Send for this 
FREE Book Now p, 

RESIDENT SCHOOL courses in New York City offer com- 
prehensive training in Television and Electronics. Day and 
evening classes start four times each year. 

Detailed information on request 

January, 1958 

RCA INSTITUTES, Inc. Home Study Dept. N -18 

350 West Fourth Street, New York 14, N. Y. 

Without obligation, send me FREE 52 page CATALOG on Home 

Study Courses in Radio, Television and Color TV. No salesman 
will call. 

Name 

Address 

please print 

City Zone State 

Korean Vets! Enter discharge date 

In Canada - RCA Victor Co., Ltd. 
5001 Cote de Liesse Rd., Montreal 9, Que. 

To save time, paste coupon on postcard. 
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pep up the picture with 

Light output is low, focus okay ...but, oh, that "washed -out look "! 
You can fix it quick. Check the front end and video -if tubes, low- and 
high- voltage tubes. If new tubes are indicated, "pep up" the picture 
with the most dependable tubes for TV replacement-TOP QUALITY 
RCA TUBES. 

Selected materials, advanced manufacturing 
processes, costly and painstaking inspection tech- 
niques, combine to give you maximum assurance of 
top -performance when you replace with RCA TUBES. 

For the top -quality brand -always ask your tube 
distributor for RCA, of course! 

32 

mts RECEIVING TUBES i® RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

RCA MICROSCOPIC INSPECTION 

OF POPULAR TV RECEIVING TYPES 

Helps Reduce Costly Callbacks! 

RCA Quality -Control Procedures 
include microscopic inspection of 
popular TV receiving types! Spe- 
cially trained inspectors help re- 
duce costly callbacks in the field. 
You gain the valuable assurance 
from this extra care that you can . 

always service your customers 
with the confidence that RCA 

TV Receiving Types are top 
quality Replacementtubes. 
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NEW! 12 -WATT Williamson -type HIGH 

FIDELITY INTEGRATED AMPLIFIER HF12 
with Preamplifier, 

Equalizer & 
Control Section 

K1Ts3495 WIRED $5795 
Compact, beautifully packaged & styled. Provides 
complete "front -end" facilities and true high 
fidelity performance. Direct tape head & mag- 
netic phono inputs with NARTB (tape) & RIAA 
(phono) feedback equalizations. 6 -tube circuit, 
dual triode for variable turnover bass & treble 
feedback -type tone controls. Output Power: 12 
w cont., 25 w pk. 1M Dist. (60 & 6000 cps @ 4:1): 
1.5% @ 12 w; 0.55% @ 6 w; 0.3% @ 4 w. 
Freq. Resp.: 1 w: -!-0.5 db 12 cps - 50 kc; 12 w: 
-!'0.5 db 25 cps - 20 kc. Harmonic Dist: 20 cps: 
2% @ 4.2 w; 1/2% @ 2.5 w; 30 cps: 2% @ II w; 
1/2% @ 6.3 w; 40 cps: 1% @ 12 w; í/ % @ 9.3 w; 
2000 cps: '14% @ 12 w; 10 ke: I% @ 10'w; í/1t% 
@ 6 W. Transient Resp: excellent square wave 
reproduction (4 usec rise -time); negligible ring- 
ing, rapid settling on 10 kc square wave. Inverse 
Feedback: 20 db, Stability Margin: 12 db. Damp- 
ing Factor; above 8, 20 cps - 15 kc. Speaker 
Connections: 4, 8, 16 ohms. Tone Control Range: 
@ 10 kc, -!-13 db; @ 50 cps, 7716 db. Tubes: 
2 -ECC83 / 12AX7, I -ECC82/ 12AU7, 2 -EL84, 
1 -EZ81. Size: 11WD: 35/ti" x 12" x 81/a ". I3 lbs. 
Mounts in and out of cabinet. 

NEW! 50 -WATT 

Ultra- Linear 
HIGH 

FIDELITY 

POWER 

AMPLIFIER 

HF50 KIT $5795 WIRED 58795 

Like the HF60 shown below, the HF50 features vir- 
tually absolute stability. flawless transient re- 
sponse under either resistive or reactive (speaker) 
load, & no bounce or Hurter under pulsed condi- 
tions. Extremely high quality output transformer 
wigs extensively interleaved windings, 4, 8, & 16 ohm 
speaker connections, grain- oriented steel, & fully potted 
in seamless steel case. Otherwise identical to HF60. 
Output Power: 50 w cont., 100 w pk. IM Distor- 
tion (60 & 6000 cps @ 4:1): below 1% at 50 w; 0.5% 
@ 45 w. Harmonic Dist.: below 0.5% between 20 
cps & 20 kc within 1 db of rated power. Freq. Resp. 
at I w: ±0.5 db 6 cps -60 kc; fO.1 db 15 cps -30 
kc at any level from 1 mw to rated power; no peaking 
or- 5ggedness outside audio range. All other apees 
identical to 11F60 below. Matching Cover E -2 
$4.50. 

NEW! 
50 -WATT 

Ultra- Linear 
HIGH - 

FIDELITY 

INTEGRATED POWER AMPLIFIER HF52 
with Preamplifier, Equalizer & Control 

KIT 56995 WIRED $10995 Section 

Combines a power amplifier section essentially 
identical to the HF50 power amplifier with a 
preamp -equalizer control section similar to 11F20 
below. Provision for use with electronic crossover 
network & additional amplifier(s). See HF50 for 
response & distortion specs; HF60 for square wave 
response, rise -time, inverse feedback, stability 
margin, damping factor, speaker connections; 
HF20 for preamplifier, equalizer & control section 
description. Hum & noise 60 db below rated out- 
put on magnetic phono input (8 my input for 
rated output), Sc 75 db below rated output on 
high level inputs (0.6 v input for rated output). 

Matching Cover E -1 $4.50. 

HIGH FIDELITY PREAMPLIFIER 

cHF61A KIT $2495, WIRED $3795 

With Power Supply: 4HF61 KIT $2995, WIRED $4495 

Will not add distortion or detract from the wide - 
band or transient response of the finest power 
amplifiers at any control settings. High quality 
feedback circuitry throughout plus the most com- 
plete control & switching facilities. Heavy -gauge 
solid brushed brass panel, concentric controls, 
one -piece brown enamel steel cabinet for lasting 
attractive appearance? Feedback -type, sharp cut- 
off (12 db /octave) scratch & rumble filters. Low - 
distortion feedback equalization: 5 most common 
recording curves for LPs & 78s including RIAA. 
Low -distortion feedback tone controls: provide 
large boost or cut in bass or treble with mid -freqs 
& volume unaffected. Centralab printed- circuit 
Senior "Compentrol" loudness control with con- 
centric level control. 4 hi -level switched inputs 
(tuner, tv, tape, aux.) & 3 low -level inputs (sepa- 
rate front panel low -level input selector permits 
concurrent use of changer & turntable). Proper 
pick -up loading & atenuation provided for all 
quality cartridges. Hum bal. control. DC super- 
imposed on filament supply. 4 convenience out- 
lets. Extremely flat wideband freq. resp.: -!-1 db 
8- 100,000 cps; -±-0.3 db 12- 50,000 cps. Extremely 
sensitive. Negligible hum, noise, harmonic or IM 
distortion. Size: 4-7/8" x 12-5/16" x 4-7/8". 8 lbs. 

NEW 
60 -WATT Ultra- Linear 

HIGH FIDELITY POWER AMPLIFIER #HF60 
with ACRO TO-330 OUTPUT TRANSFORMER 

KIT $7295 WIRED $9995 

Superlative performance, obtained through finest 
components & circuitry. EF86 low -nm se voltage am- 
plifier direct- coupled to 6SN7GTB cathode coupled 
phase inverter driving a pair of Ultra- Linear connected 
push -pull EL34 output tubes operated with fixed 
bias. Rated power output: 60 w (130 w peak). 
IM Distortion (60 & 6000 cps at 4:1): less than 1% 
at 60 w; less than 0.5% at 50 w. Harmonic Distor- 
tion: less than 0.5% at any freq. between 20 cps & 

20 kc within 1 db of 60 w. Sinusoidal Freq. Resp.: 
at 1 w: X0.3 db 5 cps -100 kc; ±0.1 db 15 cps to 
35 kc at any level from. 1 mw to rated power; no 
peaking or raggedness outside audio range. Square 
Wave Resp.: excellent from 20 cps to 25 kc, 3 uses 
rise -time. Sensitivity: 0.55 v for 60 w. Damping 
Factor: 17. Inverse Feedback: 21 db. -Stability Mar- 
gin: 16 db. Hum 90 db below rated output. ACRO 
TO -330 Output Transformer (fully potted). Speaker 
Taps: 4, 8, 16 ohms. GZ34 extra- rugged rectifier 
(indirectly-heated cathode eliminates high starting 
voltage on electrolytics & delays B+ until amplifier 
tubes warm up). Input level control. Panel mount 
fuse holder. Both bias and DC - balance adjust- 
ments. Std octal socket provided for .pre- amplifier 
power take -off. Size: 7" a 14" a 8 ". 30 lbs. Matching 
cover Model E -2 $4.50. 

NCOMPLETE with FACTORY -BUILT CABINET - 
W 

2 -WAY HI -FI SPEAKER SYSTEM #HFS1 $3995 

See the "BEST BUYS" NOW 
IN STOCK at your nearest 
distributor. Fill out coupon on 

other side for FREE CATALOG. 

Prices 3% higher on West Coast. 

January. 1958 

NEW 
COMPLETE with Preamplifier, Equalizer 

& Control Section 

20 -WATT Ultra- Linear Williamson -Type 
HIGH FIDELITY' AMPLIFIER #HF -20 

KIT $4995 WIRED $7995 
A low -cost, complete -facility amplifier of the 
highest quality that sets a new standard of per- 
formance at the price, kit or wired. Rated Power 
Output: 20 w (34 w peak). IM Distortion (60 & 

6000 cps /4:1) at rated power: 1.3 %. Max. Har- 
monic Distortion between 20 & 20,000 cps at 1 
db under rated power: approx. 1%. Mid -band 
Harmonic Distortion at rated power: 0.3 %. Power 
Response (20 w) : ±0.5 db 20- 20,000 cps; ±1.5 db 
10- 40,000 cps. Freq. Resp. (V4 w): ±0.5 db 13- 
35,000 cps; -!-1.5 db 7- 50,000 cps. 5 feedback 
equalizations for LPs & 78s. Low -distortion feed- 
back tone controls: large boosts or cuts in bass or 
treble with mid- frecis. & volume unaffected. Loud- 
ness control & separate level set control on front 
panel. Low Z output to tape recorder. 4 hi -level 
switched inputs: tuner, tv, tape, aux; 2 low -level 
inputs for proper loading with all cartridges. Hum 
bal. control. DC superimposed on filament supply. 
Extremely fine output transformer: interleaved 
windings, tight coupling, careful balancing, grain - 
oriented steel. 81/2" x 15" x 10 ". 24 lbs. 
Matching cover Model E -1, $4.50. 

Genuine 2-way book -shelf size speaker system. tlensen heavy 
duty 8" woofer (6.8 oz. magnet) & matching Jensen corn- 
pression- criver exponential horn tweeter with level control. 
Smooth clean bass & crisp extended highs free of coloration 
or artificial brilliance. Factory -built tuned bass reflex birch 
hardwood cabinet (not a kit) constructed to high quality 
standards. Neutral acoustical grille cloth framed by a smooth - 
sanded solid birch molding. Freq. Resp. measured 2 ft. Away 
on principal axis in anechoic chamber with 1 watt input 
-Woofer: ±4 db 80 -1800 cps; Tweeter: t2 db 2800 - 10,000 
cps; Crossover Region: 1800 -2800 cps, shift in level over 
this region depends on tweeter level control setting. Power - 
handling capacity: 25 watts. Size: 23" x 11" x 9 ". 25 lbs: Wir- 
ing Time: 15 min. 

33 -00 Northern Blvd., L. 1. C., N.Y. Turn page for other EICO ad. 
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Fib*. I ,, 
NEW! DYNAMI`' 

to T CONDUCTANCE 
a = . . TUBE & TRANSISTOR 

°ftI 
tI 

tart 0 
1 KITTER 

#666 
WIRED 

569'5 $109" 

COMPLETE with steel cover and handle. 
SPEED, ease, unexcelled accuracy & thoroughness. 
Tests all receiving tubes (and picture tubes with adapter). Composite indication of Gm, Gp & peak emission. Simultaneous sel of any '1 of 4 combina- 
tions of 3 plate voltages, 3 screen voltages, 3 ranges 
of continuously variable grid voltage (with 5% accurate pot). New series -string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua "meter. 5 ranges meter sensitivity (I% shunts & 5% pot). 
10 SIX -position lever switches: freepoint connec- tion of each tube pin. 10 pushbuttons: rapid insert 
of any tube element in leakage test circuit & speedy 
sel. of individual sections of multi- section tubes in merit tests. Direct- reading of inter -element leakage 
in ohms. New gear- driven rollchart. Checks n -p -n & p.n -p transistors: separate meter readings of col. lector leakage current & Beta using internal dc power supply. Deep- etched satin aluminum panel; rugged grey wrinkle steel cabinet. CRA Adapter$4.50 

5EIc17L 
for COLOR & Monochrome TV servicing 

FREE C .4T4LOG 
shows you HOW TO SAVE 50% 

on 50 models of top quality 
professional test equipment. 

sic COUPON NOW! 

NEW! 
TV -FM SWEEP 

GENERATOR & 
MARKER #368 

KIT WIRED 
Ñ 

: a '69'5 
$119'5 

NEW! 

COLOR 
and Monochrome 

DC to 5 MC LAB & TV 
5" OSCILLOSCOPE 

#460 
KIT WIRED 

Entirely electronic sweep circuit (no mechanical 
devices) with accurately -biased inereductor for excellent linearity. Extremely flat RF output: new 
ACC circuit automatically adjusts ose. for max. output on each band with min. ampi. variations. 
Exceptional tuning accuracy: edge -lit hairlines eliminate parallax. Swept Ose. Range 3 -216 me in 5 fund. bands. Variable Marker Range 2 -75 mc in 
3 fund. bands; 60 -225 mc on harmonic band. 4.5 
me Xtal Marker Ose., xtal supplied. Ext. Marker provision. Sweep Width 0 -3 mc lowest max. devia- tion to 0 -30 mc highest max. dev. 2 -way blanking. Narrow range phasing. Attenuators: Marker Size, 
RF Fine, RF Coarse (4 -step decade). Cables: out- put, 'scope horiz., 'scope vertical. "Deep- etched satin aluminum panel; rugged grey wrinkle steel cabinet. 

$1995 $1295° 
Features DC Amplifiers! 

Flat from DC-4.5 .mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; input Z 3 megs; direct -coupled & push -pull thruowt; K- follower coupling bet. stages; 4 -step freq -compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps -100 kc (ext: cap. for range to 1 cps); pre- 
set TV V &H positions; auto. sync. ampi. & lim. PLUS: direct or cap. coupling; bal. or unbal. inputs; edge -lit engraved lucite graph screen; dimmer; filter; bezel fits std photo equipt. High intensity trace CRT. 0.06 usec rise time. Push -pull hor. ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built -in volt. calib. Z -axis mod. Sawtooth & 60 cps outputs. Astig. control. Retrace blanking. Phasing control. 

5" PUSH -PULL 
OSCILLOSCOPE 

#425 
KIT $44.95 

Wired $79.95 

7" PUSH -PULL 
OSCILLOSCOPE 

#470 
KIT $79.95 

Wired $129.50 

TUBE TESTER 
#625 

KIT $34.95 
Wired $49.95 

tests 600 
mil series 

string type 
tubes 

illuminated 
roll -chart 

Pis Tube Test Adapter $4.50 

6V & 12V 
Battery Elim 

& Charger 
rí1050: 

KIT 
$29.95 
Wired 
$36.95 

for transistorized eqpt, *1060: 
KIT $38.95,Wired $47.95 

Sep. hi -gain RF 
& Io -gain audio 

inputs. 
Special noise 

locator. Calibra- 
ted wattmeter. 

KIT $24.95 
Wired $39.95 

DELUXE MULTI- SIGNAL TRACER #147 

20,000 Ohms /Volt 
MULTIMETER #565 

KIT 24.95 
Wired $29.95 

NEW! RF 

SIGNAL GENERATOR 

#324 
KIT WIRED 

92695 $39'5 

NEW! PEAK -to -PEAK 
VTVM #232 & UNI- 
PROBE (pat. pend.) 
KIT WIRED 
$29'5 $499$ 

Half -turn of probe tip selects 
DC or AC -Ohms. 
Uni -Probe - exclusive with 
E!CO - only 1 probe performs 
all functions! 

150 0 kc to 435 mc with ONE generator! Better value than generators selling at 2 or 3 times its 
cost! Ideal for IF -RF alignment, signal tracing & 
trouble- shooting of TV, FM, AM sets; marker 
gen.; 400 cps audio testing; lab. work. 6 fund. 
ranges: 150.400 Ice, 400 -1200 kc, 1.2 -3.5 mc, 
3.5.11 me, 11 -37 me, 37.145 me; 1 harmonic 
band 111 -435 me. Freq. accurate to ±1.5 %; 6:1 vernier tuning & excellent spread at most impor- 
tant alignment freqs. Etched tuning dial, plexi- 
glass windows, edge -lit hairlines. Colpitts RF osc. directly plate -modulated by K- follower for 
improved mod. Variable depth of int. mod. 0.50% 
by 400 cps Colpitts ose. Variable gain ext. ampli- 
fier: only 3.0 Jr needed for 30% mod. Turret - 
mounted coils slug -tuned for max. accuracy. Fine 
& Coarse (3 -step) RF attenuators. RF output 
100,000 uv; AF sine wave output to 10 v. 50 -ohm output Z. 5 -way jack -top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
12AU7, 12AV7, selenium rectifier; xmfr- operated. 
Deep- etched satin aluminum panel; rugged grey wrinkle steel cabinet. 

Latest circuitry, high sensitivity & precision, wide ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High 
Z input for negligible loading. 41/2" meter, can't burn -out circuit. 7 non -skip ranges on every function. 4 functions: +DC Volts, -DC Volts, AC Volts, Ohms. Uniform 3 to 1 scale ratio for extreme wide -range accuracy. Zero center. One zero -adj. for 
all functions & ranges. 1% precision ceramic multi- plier resistors. Measure directly peak-to-peak volt- age of complex & sine waves: 0 -4, 14, 42, 140, 420, 
1400, 4200. DC /RMS sine volts: 0 -1.5, 5, 15, 50, 
150. 500, 1500 (up to 30,000 v. with HVP probe & 
250 mc with PRF probe). Ohms: 0.2 ohms to 
1000 megs. 12AU7, 6AL5, selenium rectifier; xfmr- operated. Deep- etched satin aluminum panel, rugged grey wrinkle steel cabinet. 

Send for 
FREE CATALOG 

now 

1000 Ohms /Volt 
MULTIMETER 

#536 
KIT $12.90 

Wired $14.90 

Reads 0.5 ohms 
-500 megs, 10 

mmfd -5000 mfd, 
power factor. 

KIT 
$19.95 
Wired 
$29.95 

R -C BRIDGE & R -C -L COMPARATOR 
#9506 

VTVM PROBES KIT Wired 
Peak -to -Peak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage Probe -1 $6.95 
High Voltage Probe -2 $4.95 
SCOPE PROBES 
Demodulator $3.75 $5.75 
Direct $2.75 $3.95 
Low Capacity $3.75 $5.75 

FICO, LI.r1NNr.t rrl Blvd., R -1 
Show :me HOW TO SAVE 50% on rese Equip- 
ment and Hi -Fi. Send me FREE Catalog and 
name of neighborhood distributor. 
Name 

Address 

City Zane Stati 
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ELECTR O 

-Light 
of the 
Future 

Here is the world's first room with walls and 
ceiling made of light. Square panels are 
the Westinghouse "Rayescent" light sources. 

By PROF. A. V. J. MARTIN 
Carnegie Institute of Technology 

Pittsburgh, Pennsylvania 

NUMBER of solid materials, des- 
ignated under the general (and im- 
proper) heading of phosphors, have 

the property of producing light when 
submitted to some kind of external 
excitation. They are said to be fluo- 
rescent. The oldest known way of ex- 
citing fluorescence is by means of 
x -rays; using a fluorescent panel, it is, 
of course, the basis of radioscopy. 

Another way uses ultraviolet light. 
A number of solids fluoresce under 
ultraviolet excitation (black light) ; a 
very common practical application is 
fluorescent lamps, where the electric 
discharge in a tube produces ultra- 
violet rays; these rays hit a phosphor 
coating deposited on the inside surface 
of the tube and thereby excite its 
fluorescence. 

A third way uses cathode rays or 
high speed electrons. The familiar 
application is the cathode -ray tube, 
where electrons shot by an electron 
gun hit the phosphor screen and pro- 
duce light at the point of impact. 

The fourth and newest way to pro- 
duce light is to apply a strong electric 
field directly to the phosphor itself; it 
is called electroluminescence. Let it be 
pointed out right now that a strong 
electric field does not necessarily mean 
a high voltage; it can also be obtained 
with a low voltage applied over a 
short distance. 

The theory of electroluminescence 
delves deeply into solid -state physics 
and is in its infancy. It is still a 
matter of widely different hypotheses 
and is highly controversial; at best, it 

January, 1958 

Spectacular applications are in store for the next few 

years, perhaps even including the flat TV picture tube. 

may be said to be a rather hazy guess. 
Fortunately, a large amount of ex- 

perimental data is already available 
and increases rapidly, so that it may 
be hoped that a generally accepted 
and satisfying theory will be developed 

in the near future. Meanwhile, this 
absence of solid theoretical grounding 
does not prevent experimental exploi- 
tation of electroluminescence, and a 
number of interesting applications 
have already emerged, while some new 

ELECTRODE 
PHOSPHOR 
ELECTRODE 

Fig. 1. Principle of 
luminescent lamp. 

TRANSPARENT WIRE y 
CONDUCTING ,LEADS 
COATING ON 
GLASS ( 

LUMINESCENI 
PHOSPHOR 
DIELECTRIC \\ 
COATING 

" ! / i i / / / // / / / / / / / / / / / / / / ///// 

.1 11 

FOIL OR FLASHED 
METALLIC COATING 

Fig. 2. Glass- backed lamp construction. 

Fig. 3. Arrangement of Sylvania light. 

C 

A - STEEL BASE PLATE 
B - CERAMIC DIELECTRIC 
C - LUMINESCENT PHOSPHOR 
D - TRANSPARENT CONDUCTING FILM 
E- GLASS PROTECTIVE LATER 

CONNECTIONS 

Fig. 4. Graphs show the variations in the 
relative light output of electroluminescent 
lamps as the input power and the operat- 
ing frequency applied are both increased. 
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Fig. 5. Past and expected improvements in lighting efficiency of three light types. 

ones may safely be predicted for the 
near future. 

The first commercial application of 
electroluminescence is the production 
of luminous panels or "lamps." They 
will serve to illustrate the principles 
involved. Basically, such a lamp is 
simply (Fig. 1) a "sandwich," the 
luminescent phosphor being placed be- 
tween two conducting plates or elec- 
trodes. This arrangement is very 
similar to that used in a plane ca- 
pacitor, the dielectric of which would 
be the phosphor. In fact, the phosphor 
in an actual electroluminescent lamp 
is a powder suspended or embedded in 
a dielectric substance, either organic 
or ceramic. 

When a d.c. voltage of sufficient 
value is applied between the two elec- 
trodes, a burst of light appears in the 
phosphor and dies away after a short 
time, thus exhibiting some remanence 
phenomenon. When the voltage is re- 
moved, the same effects are observed. 
This obviously points to the fact that 
the emission of light depends on the 

variation of applied voltage and leads 
directly to the use of a.c. instead of 
d.c. 

When an a.c. voltage of sufficient 
value is applied to the luminescent 
capacitor, a burst of light occurs for 
each alternation of the voltage. If the 
a.c. frequency is high enough, the per- 
sistence of vision of the human eye 
makes the light emission appear to be 
continuous. 

This is the basis for lighting applica- 
tions of electroluminescence. 

Construction of the Lamps 
Evidently, for the light produced to 

be seen. at least one of the electrodes 
of Fig. 1 must be transparent. Several 
means can be used to this end. The 
simplest is to employ a glass plate 
(commercially produced by Corning) 
bearing a transparent conducting coat- 
ing. Electroluminescent phosphor, sus- 
pended in a plastic binder, is then 
sprayed on the conducting coating. On 
top of this phosphor layer is placed 
another conducting layer, acting as the 

Electroluminescent coffee table changes color and brightness. 
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second electrode of the capacitor. A 
number of processes can be used to 
obtain that electrode, such as flashing 
or evaporating art aluminum film. 
Finally, two contacts are provided, 
generally through silvered areas, to 
allow connection to the two electrodes 
(Fig. 2). 

This basic arrangement lends itself 
to a number of variations. Thus, the 
external conducting coating, or second 
electrode, can itself be transparent 
with the result that the lamp gives off 
light on both sides. 

However, with such a transparent 
second electrode, there is no need for 
the glass base in the usual arrange- 
ment. It can be replaced by any 
conductor, such as a cheap metal, with 
subsequent improvements in the cost 
factor and ruggedness. Such a method 
has been adopted by Sylvania. Fig. 3 
shows the construction of the "Panel - 
escent" lamp. The base plate is made 
of vitreous enameling steel, usually 
20 gauge. It serves as one electrode 
and provides mechanical strength and 
physical rigidity. A layer of solid ce- 
ramic material, similar to white porce- 
lain, is fired onto this base sheet. 
Next, another layer of ceramic is 
applied; it contains the luminescent 
phosphor in suspension. Then a trans- 
parent conducting layer is applied. 
Finally, a protective layer of trans- 
parent glass is added to provide 
insulation and mechanical protection. 
The total thickness of all the layers 
applied to the metal is less than 1/50 
of an inch. 

If an extra protection is necessary, 
the whole lamp may be embedded in 
clear plastic such as Lucite or Plexi- 
glas. 

Luminous Output 
The luminous output of an electro- 

luminescent lamp increases with the 
applied electric field. In other words, 
a given lamp will have a brightness 
increasing with the applied voltage. 
This voltage is, however, limited by 
the breakdown of the dielectric. Thus, 
one of the sought -after characteristics 

Model room has luminescent walls, ceiling, table, and mural. 
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A clock -radio that employs an electroluminescent lamp dial. 

of the ceramic dielectric was a high 
dielectric strength, the desirable mini- 
mum being on the order of 100 volts 
per mm. Present methods of produc- 
tion make for a nearly equal light 
output, at equal voltages, either for 
an organic or for a ceramic dielectric. 
However, the ceramic shows advan- 
tages in durability and temperature 
stability. 

The transparent second electrode is 
made by spraying the heated phosphor 
layer with a tin salt solution. This 
produces a conductive tin oxide film 
with a light transmission factor of 80 
per -cent or better. 

The light output increases nearly 
linearly with the power consumption 
of the lamp. An interesting fact is 
that it also increases with the fre- 
quency of the applied voltage, this 
time very rapidly, and roughly follow- 
ing a parabolic law (Fig. 4). To 
exploit this property, however, a sepa- 
rate oscillator is needed to feed the 
lamp. 

In the interests of simplicity and 
economy, practical lamps are designed 
to work off the 60 -cycle power lines. 
In this case, typical light output is on 
the order of 2.5 footlamberts at 110 
volts and 10 footlamberts at 220 volts. 
This can be compared with the roughly 
40 footlamberts of a television screen 
or the 2000 foot lamberts of a fluo- 
rescent tube. It shows that the elec- 
troluminescent lamp is, for the time 
being, a practical and economical prop- 
osition only when the illumination 
levels are low. 

But then, optimism is the keynote 
with Westinghouse, which exhibits the 
diagram reproduced in Fig. 5. It 
shows the improvements in efficiency 
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Electroluminescent panel, a "Sylvatron," can produce image. 

which have been obtained for the three 
presently available types of lighting, 
namely incandescent, fluorescent, and 
electroluminescent. 

Incandescent lighting exhibits a very 
slow rise towards a practical maxi- 
mum of 22 lumens per watt. 

Fluorescent lighting is presently far 
superior but further radical improve- 
ments are barred, the maximum ex- 
pected efficiency reaching 100 lumens 
per watt. 

Electroluminescent lighting is an en- 
tirely different proposition. While the 
present efficiency is only 10 lumens per 
watt, no theoretical reason limits the 
maximum before 240 lumens per watt, 
which is four times the present effi- 
ciency of fluorescent lighting! 

Long before this figure is actually 
reached, electroluminescent lighting 
will have established itself on the 
market and probably replaced a good 
part of the older fixtures. The service 
technician will then find himself faced 
with rugged and practically unbreak- 
able panels instead of the fragile bulbs 
and tubes of today. Brightness in ex- 
cess of 2000 footlamberts has been 
exceeded in electroluminescence lab- 
oratory experiments. That is, the elec- 
troluminescent panel has already gone 
beyond the surface brightness of a 
typical fluorescent tube. The high 
theoretical efficiency of electrolumines- 
cence is due to the fact that electric 
energy is directly transformed into 
light. In the fluorescent tube, the effi- 
ciency of the discharge used is on the 
order of 50 per -cent only, and there is 
another loss of 50 per -cent in con- 
verting ultraviolet light into visible 
light. In the incandescent bulb, elec- 
tric energy is transformed into heat to 

bring a filament to incandescence. The 
efficiency increases at high tempera- 
tures, but unfortunately the life then 
decreases, because the filament is oper- 
ated near its melting point. 

It must be added that the panel has 
the very practical advantage of being 
an area type of light source, whereas 
the fluorescent tube is linear and the 
incandescent bulb is practically a point 
source. This means that for the same 
level of general illumination in a room 
a bulb will be extremely bright, a tube 
will be bright, and a panel will be 
softly lighted. 

Practical Life and Installation 

Basically, the electroluminescent 
lamp is a capacitor and hence a rugged 
element, electrically and mechanically. 
As with capacitors, the most likely 
cause of failure would be a breakdown 
of the dielectric under excessive volt- 
age. The resulting "puncture" tends 
to be self -healing and leaves a black 
spot on the luminescent surface. Re- 
peated breakdown will reduce the use- 
ful light emitting area and bring the 
light output below a satisfactory mini- 
mum. This, however, should never 
happen if the lamp is operated at its 
standard rating or even with a reason- 
able amount of overvoltage. Under 
these conditions, the useful life is 
thought to be on the order of 25,000 
to 40,000 hours of continuous opera- 
tion, which constitutes an outstanding 
performance when compared to the 
other lighting processes. 

The variation of light output with 
burning time is given by the curve of 
Fig. 6 for the Sylvania lamps. The 
initial light output has been taken as 
100 per -cent reference point. It will be 
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Fig. 8. Color shift multiple cell setup. 

noted that the curve exhibits a marked 
rise of 60 per -cent during the first 
few hundred hours. Then the light 
output tails off gradually towards 100 
per -cent after approximately 10,000 
hours burning time. 

"Panelescent" 
Commercially, "Panelescent" lamps 

are available for 120, 220, and 600 volt 
operation. They operate satisfactorily 
on any a.c. supply with a minimum 
frequency of 25 cps; in particular, 
they can be connected to the 60 cps 
supply. A current limiting device, such 
as a simple resistor, should be inserted 
in series with the lamp to damp out 
any unwanted transients. The curves 
of voltage, current, and light output 
for operation at 60 cycles are given in 
Fig. 7. The burst of light is seen to 
occur for each alternation and is in- 
phase with the power absorbed by the 
dielectric. The phase between current 
and voltage is 80 degrees leading, and 
the luminescent capacitor has a 10 
per -cent leading power factor. Below 
120 volts, the current per square inch 
of lamp is then 0.1 milliampere, which 
corresponds to a wattage of 1.2 milli - 
watts per square inch. The total watt- 
age is proportional to the area of the 
lamp, being, for example, 120 mil- 
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liwatts for a 100 -square -inch lamp. 
The light output does not vary more 

than 10 per -cent for temperatures be- 
tween 32° and 175° F. 

Color and Frequency 

Any type of phosphor can be em- 
ployed, so that any color can be 
obtained. Practically, green, blue, and 
yellow are used on 60 cps and can 
be mixed to produce any intermediate 
shade, including white. 

When the frequency of the applied 
voltage is increased, the light output 
increases, and there is a shift in color. 
With certain phosphors, this shift is 
very marked, and the same lamp will 
be, for example, green at 60 cps, and 
blue at 10,000 cps. Notice that an 
increase in exciting frequency shifts 
the light towards shorter wavelengths, 
i. e., higher frequencies. 

Red phosphor seems to be more 
difficult to excite and needs frequen- 
cies on the order of 10,000 cps. 

This dependency of color on exciting 
frequency opens up interesting possi- 
bilities. For example, four transparent 
electroluminescent cells can be stacked 
together one behind the other and 
connected through resonant circuits as 
indicated in Fig. 8. When one varies 
the frequency of the applied voltage, 
the color of the multiple cell changes. 
For example, at 8000 cps circuit L, -C, 
is resonant and the voltage is applied 
across cell 1, which produces blue 
light. At 10,000 cps, circuit L,-C2 is 
resonant and cell 2 is excited and 
produces green. At 13,000 cps, circuit 
Ls -C3 is resonant and cell 3 is . excited 
and produces yellow. At 18,000 cps, 
circuit L4 -C, is resonant and cell 4 is 
excited and produces red. 

Applications 
The applications of electrolumines- 

cence to lighting, advertising, decora- 
tion, or information are evident and 
are, in fact, already being exploited. 

More exciting are eventual possi- 
bilities, especially in the field of tele- 
vision. It seems that the luminescent 
panel could provide the answer to that 
long- sought goal, the flat TV screen 
with high brilliance. One immediate 
idea, although by no means the only 
or even the best one, would be to re- 
place the continuous electrodes by a 
number of parallel lines, vertical on 
one electrode and horizontal on the 
other electrode. These lines can be 
made of transparent metalizing (Fig. 
9). The vertical lines are switched on 
at point frequency rate and the hori- 
zontal lines are switched on at line fre- 
quency rate. The crossing point of the 
vertical and horizontal line switched 

Fig. 9. Possible arrangement for TV screen 

VERTICAL LINES ON 
BACK ELECTRODE 

HORIZONTAL LINES ON 
FRONT ELECTRODE 

on luminesces according to the applied 
voltage, which is the instantaneous 
video signal corresponding to that 
point. The switching makes the lu- 
minescent point scan the screen. Some 
parasitic effects occur; for example, 
points adjoining the illuminated point 
are capacitively coupled to the signal 
and receive 1 /9th of the voltage, giving 
rise to a spurious kind of halo around 
the wanted point. This can be avoided 
by the use of suitable cancelling volt- 
ages of opposite polarities, or more 
simply by keeping the level of the 
spurious light below the threshold of 
annoyance. 

The switching is the difficult part 
of the idea. Even that can be solved 
by conventional means, using elec- 
tronic delay, phase -, or beam- switch- 
ing. Notice, incidentally, that the 
linearity of the panel scanning would 
be perfect for all practical purposes. 

The next step, to color TV, does not 
seem to be a difficult one to make in 
view of what has been previously said 
about different phosphors and also the 
dependency of color on exciting fre- 
quency. Simultaneous systems can be 
solved at once by the brute force 
method, using several stacked trans- 
parent panels, one for each color. The 
registration of colors would be easy as 
far as the electroluminescent screens 
are concerned. Off -axis misregistra- 
tion effects could be minimized by 
using thin panels. 

Use of a single electroluminescent 
cell of color varying with exciting fre- 
quency would eliminate all registra- 
tion problems. However, in view of 
the fact that the exciting frequencies 
now in use lie in the audio range, the 
switching of color would have to be 
done at a low rate. 

The transition to three -dimensional 
TV does not seem to difficult either, 
since the stacking of a number of 
transparent cells readily provides the 
required third dimension. Simultane- 
ous display of pictures corresponding 
to different depths can be resorted to. 
More economically and less simply, 
some kind of depth scanning and 
switching could probably be used. 

Finally, "3D" and color TV can be 
combined to give the ultimate in enter- 
tainment value. Admittedly a "blue 
sky" or, at most, an advanced labora- 
tory project presently, such a system 
might well be with us much sooner 
than most people think. But the enter- 
tainment field is not the only one 
where such possibilities can be ex- 
ploited. In all probability, they will 
be first used in professional or military 
applications. To give an example, 
"3D" -radar is just behind the door 
(the same door probably bearing a 
large red sign : TOP SECRET) and 
color -radar for identification or coding 
purposes has already been openly dis- 
cussed. In the same fashion, "3D" and 
color oscilloscopes can and will be 
developed. 

The author wishes to thank Sylvania 
and Westinghouse for the data and 
illustrations on which this article was 
based. - 
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Alignment 

of 

Midget 

Radios 

By J. RICHARD JOHNSON 

/.F. ADJUSTMENTS 

THERE ARE many small, table-. 
model radio receivers that are just 
waiting for a good alignment job to 

restore them to satisfactory operation. 
The owners usually don't realize how 
easily they can be fixed. In such re- 
ceivers, alignment follows a set pat- 
tern. By featuring "overhaul" or "re- 
juvenation," the technician can build 
up a profitable adjunct to his ordinary 
run of TV and radio servicing. Let's 
review the highlights of alignment 
problems in "midget" sets. 

Some symptoms of poor alignment 
are not much different from symptoms 
of other receiver defects; but, in most 
cases, you develop a "feel" for mis- 
alignment troubles and can smoke 
them out in short order. A receiver 
has to be severely misaligned to stop 
working altogether. Ordinarily the set 
works, but is subject to weak recep- 
tion, interference effects, or incorrect 
dial readings. Table 1 shows the most 
common symptoms of misalignment. 
Of course, you will run across a few 
cases in which someone has "played" 
with the adjustments and there's no re- 
ception at all. 

I.F. Alignment 
The i.f. amplifier should be checked 

first because, if it isn't right, the other 
sections are harder to check. Usually 
there are two i.f. transformers ("coils") 
and each has two adjustments: pri- 
mary and secondary. Whether the ad- 
justment is a trimmer capacitor or an 
iron -core slug doesn't make any differ- 
ence. In either case they must all be 
lined up on "the nose "; that is, you 
tune them for maximum output. 

The conventional method is to use a 

LOOP ANTENNA 
OF PROPER 

INDUCTANCE 

Rapid, simple techniques produce "miracles" for 

small -set owners and profits for technicians. 

EDITOR'S NOTE : If we may invert an old 
adage, many of us have difficulty seeing 
the trees for the forest. TV receivers have 
pre -empted the attention of the service 
technician to such - an extent that he 
sometimes forgets that there are other 
trees in the forest -like ordinary AM re- 
ceivers. Yet the latter continue to out- 
sell and outnumber TV sets. With so 
many members of the service industry 
looking for that extra margin of business 
that will assure stability, we hope that 
articles like the one on this page will re- 
vive interest in the neglected broadcast 
receiver. 

signal generator which tunes to the 
i.f. (with modulation). Don't worry 
about fancy coupling to the i.f. ampli- 
fier. In most cases you can just lay 
the signal generator leads near the set, 
or connect them to the receiver's loop 
antenna and still get plenty of input. 
Some technicians like to use a sepa- 
rate loop antenna connected to the 
signal generator, which they couple to 
the receiver's loop. If the set has an 
i.f. trap, you may have to couple the 
i.f. signal through a capacitor to the 
grid of the mixer or the i.f. amplifier. 

If you use too much signal, you get 
into trouble with a.v.c. and can't get 
reliable output indications. In fact, it's 
best if you can just hear signal from 
the speaker with volume up at the 
start. Then it's easy to make each i.f. 
adjustment for maximum signal. You 
can use the attenuator on the signal 
generator to adjust amplitude as nec- 
essary, or you can vary the coupling 
to the receiver instead. 

The frequency of the i.f. signal 
should be close to rated value, other- 
wise you can't get good tracking. If 
you're used to your own signal genera- 
tor, you probably know how well it's 
calibrated. Otherwise you can check it 
by beating a harmonic of the interme- 
diate frequency against a broadcast 
station signal. Use another receiver if 
necessary- however, as long as you 
know the transmitted frequency of the 
station you're beating against, it 
doesn't really make any difference 
whether the receiver is aligned or not 
for this test. For example, if you re- 

(Continued on. page 168) 

Table 1. Most common symptoms of misalignment and where to look first for each. 

TROUBLE 
Dial readings incorrect or inconsistent 
Whistles on all stations 
Weak reception 

Sensitivity varies too much over fre- 
quency range 

Interference from off- channel signals 

CAUSE 
Misalignment of oscillator 
Misalignment of r.f. or i.f. stages 
Misalignment of r.f. or i.f. stages; weak 

tube, poor antenna 

Poor tracking 
General poor alignment 
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Measuring 

Tape Recorder 

Wow 

and Flutter 
A typical equipment setup for the wow 
and flutter measurements described here. 

By 

RICHARD GRAHAM 

Simple method checks changes in recorded pitch 
by means of an oscilloscope and audio generator. 

JUST how bad is the wow and flutter 
in your tape recorder? Probably 
ninety -nine out of a hundred of us 

couldn't answer this question, except 
to refer to the manufacturer's original 
claim for the machine. At the mo- 
ment, this figure can probably serve 
only as the low limit for the wow and 
flutter figure for your machine. The 
fact of the matter is that it probably 
is worse now than when the machine 
was factory fresh. This is only natural. 
Everything, including ourselves, wears 
out or needs an occasional adjustment. 
But the important thing here is that 
if you have or can borrow an oscil- 
loscope and an audio signal generator, 
then you can determine the wow and 
flutter figure of your tape recorder. 

Naturally, the method to be de- 
scribed isn't quite as convenient as 
using a commercially built wow meter 
but, on the other hand, wow and 
flutter measurements aren't taken 
every day, so a little inconvenience 
can be tolerated. The only other 
alternative is to take your machine 
to a repair shop having a wow meter, 
for which a fee can be justly charged. 

The wow and flutter figure repre- 
sents a good "figure of merit" of the 
mechanical condition of your machine. 
It will readily indicate any dirt or 
flats on the driving capstan, any loose- 
ness in driving belts or capstan ten- 
sion. Similarly, any varying drag in 
the take -up or spooling motors will be 
reflected in a poor reading. 

This speed variation can usually be 
corrected by cleaning the vital parts 
or an adjustment. However these 
speed variations, which result in wow 
and flutter, can increase in magnitude 
so slowly, that the increasing wow is 
not obvious. When it does become ob- 
vious it will really be bad. 

Wow and flutter are two words used 
to describe the same effect. Basically 
it is a frequency deviation (as com- 
pared to the original recorded fre- 
quency) expressed as a percentage of 
the original recorded frequency. In 
other words wow is: 

Per -cent wow & flutter = 

100 x freq. deviation of a recorded tone 

Average recorded frequency 

FREQUENCY 
CALIBRATED 
AUDIO SIGNAL O 
GENERATOR 

RECORDING ¡ PLAYBACK 
AMPLIFIER i AMPLIFIER 

V H 

OSCILLOSCOPE 

TAPE RECORDER 
(FOR RECORDERS WITH COMBINA- 
TION RECORD B PLAYBACK HEAD - 
USE ERASE HEAD AS TEMPORARY 
RECORD HEAD -SEE TEXT) 

Fig. 1. Here is a 
block d`_agram of the 
equipment setup that 
is employed for the 
wow and flutter meas- 
urements described. 

These frequency variations are quite 
obvious, too -even in the best record- 
ers- including those with a price tag 
of around $1000. For doubters, it's 
only necessary to record a 1000 or 
2000 cps note from an audio signal 
generator and immediately compare 
the signal from the signal generator 
with that from the recorded signal on 
tape. It will be pretty obvious during 
a listening A -B test that the frequency 
being played back has some wiggles 
that the original didn't have. 

While wow and flutter have the 
same effect in a recorder, they are 
defined somewhat differently. In gen- 
eral, wow is a frequency deviation 
which occurs at a rate of .1 to 20 
cps, while flutter is at a rate of 20 to 
200 cps. In tape recorder performance 
characteristic data, they are classified 
together with no differentiation be- 
tween them. 

The method of wow and flutter 
measurement to be described is based 
on the fact that in a machine with 
wow (practically all of them) there 
is a frequency difference between the 
signal being recorded and the signal 
being simultaneously played back. See 
block diagram of Fig. 1. This method 
infers, then, that the machine must 
have separate playback and recording 
heads. This is only partially true. 
Separate playback and record heads 
are required, but since waveform is 
not important in this test, the erase 
head can be made to serve as the 
recording head for the purposes of this 
test. This will be the case in the 
majority of recorders since only some 
home -type and professional machines 
feature separate recording and play- 
back heads. 

To make the check, simply discon- 
nect at least one lead from the erase 
head in the recorder and connect the 
audio signal generator across the two 
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erase -head terminals. For the re- 
mainder of the discussion, the erase 
head will be considered the recording 
head. The oscilloscope waveforms to 
be observed later will be somewhat 
distorted when using the erase head 
as the recording head because of the 
lack of high- frequency bias, but the 
distorted waveshapes do not have any 
effect on the test or its accuracy. 

Now suppose we proceed to record 
a 750 cps tone from the audio signal 
generator shown in Fig. 1. If the tape 
speed is 7.5 inches per second, then 
each inch of recorded tape will have 
100 cycles recorded on it. For the 
purposes of our discussion, let us 
suppose the record head and the play- 
back head are two inches apart. Then 
if we were recording the 750 cycle 
tone, as before, at 7.5 ips, then the 
tape between the two heads will have 
exactly 200 cycles recorded on it. 

Now let's turn our attention to the 
scope pattern which can be observed 
as the audio signal is being recorded. 
Fig. 1 shows that the signal being 
recorded is also applied to the vertical 
amplifier of the oscilloscope while the 
output of the recorder from the play- 
back head is applied to the horizontal 
amplifiers of the oscilloscope. This 
pattern will be a familiar Lissajous 
pattern illustrating a phase shift of 
anywhere between 0 and 180 degrees. 
Fig. 2 illustrates the typical patterns 
which might be observed. The pattern 
you will get in this hypothetical tape 
recorder will depend on the frequency 
being recorded and the distance be- 
tween heads. At low frequencies this 
pattern will be essentially stationary. 
Now as the frequency is increased, a 
characteristic of the waveform will 
be noted which is the basis of the wow 
test. The pattern will "rock" back 
and forth, in other words, the phase 
of the signal being recorded is not 
remaining the same as the signal being 
played back. This phase change actu- 
ally indicates an instantaneous fre- 
quency change between the input and 
output. For example, a shifting phase 
shift pattern of 90 degrees means that 
there is, at times, one -quarter cycle 
more actually recorded on the tape be- 
tween the heads as compared to the 
average number of cycles. 

Now let's get back to the perform- 
ance of our hypothetical tape recorder. 
Suppose at the recorded frequency of 
750 cps, the pattern observed on the 
oscilloscope rocked from a sloped line 
in one direction, to a circle, then to a 
closed line in the other direction, and 
then back again. This would mean 
that a total phase change of 180 
degrees has occurred between the in- 
put and output signals. Since there 
are 360 degrees in one cycle, this 
would mean that there is 180/360 or 
1/2 cycle difference between the aver- 
age number of cycles recorded on the 
tape between the heads and the maxi- 
mum and minimum number of cycles 
recorded in the same distance, due to 
tape speed variations. This statement 
should be studied a bit if you wish 
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Fig. 2. Typical pat- 
terns to be expected 
with the setup of 
Fig. 1. Patterns will 
be stationary at low 
frequency. but will 
shift as generator 
frequency is raised. 

O. 

(REFERENCE) 

SO. 

LISSAJOUS PATTERNS AND PHASE 
SHIFT THEY REPRESENT COMPARED 
TO THE REFERENCE AT LEFT 

to catch the real meaning of what you 
are doing when you perform this test. 
Since our hypothetical tape recorder 
had 200 cycles of the 750 cycle tone 
recorded on the two inches of tape 
between the heads, it follows that our 
tape speed variation was 1/2 cycle out 
of 200 or .25%. This is about par for 
most tape recorders. Expressed as a 
formula, this becomes .. . 

Per -cent wow= 
100 X Tape speed, ips 

2 X recorded freq. X distance, inches, 
between heads 

This formula is valid only when the 
pattern "rocks" as described previ- 
ously and it gives the total wow and 
flutter present in the machine. Many 
recorder manufacturers prefer to give 
the r.m.s. wow figures for their ma- 
chines, which is simply the total wow 
figure just calculated multiplied by 
.707. 

A triple exposure of the scope during 
a wow measurement. The audio signal gen- 
erator was stopped when a circle pattern 
was formed. The circle shifted plus and 
minus 90 degrees to form the two lines 
as shown. This audio generator frequency 
was noted and used in the wow formula. 

Measuring the exact distance between the 
record head and the playback head. An 
accurate measurement should be made be- 
tween the gaps in the heads. Any error in 

I 

the measurement will show up as error of 
similar magnitude in result obtained. 

When making the test be sure to 
observe the rocking action carefully. 
Failure to observe the occasional, but 
sudden, change will result in a very 
pleasant but untrue wow figure. Com- 
mercial wow meters integrate or sum 
up these occasional wows and indicate 
their presence on a meter. We must 
do this visually. However the method 
is so basic, that it can't fail to give 
accurate results if the test is per- 
formed with reasonable care. 

Of course, the accuracy of the test 
depends on the accuracy of the num- 
bers used in the formula, which de- 
pends on the accuracy of the measure- 
ment of the distance between the 
recording and playback heads. The 
results also depend on the accuracy 
of the calibration of the audio oscilla- 
tor. The amount of error in these 
measurements will be reflected di- 
rectly as an error in the wow and 
flutter figure just determined. 30 
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By 

R. G. JORDAN. W9PUK 

an 
T. A. P R.dp IT KT 

30 -Watt Transistor 

Mobile I M dulator 

Over -all view. Chassis is easily made, yet 
rigid due to use of 1/2-inch aluminum stock. 

Simple, well designed hybrid circuit of proven 

performance fully modulates 60 -watt mobile rig. 

NOW that high -power audio tran- 
sistors which will deliver more 
than thirty watts of audio power 

when operated in class B, push -pull 
are available, a transistor modulator 
may be made which is capable of fully 
modulating the largest transmitters 
commonly used in amateur mobile 
service. There are several advantages 
to such a modulator. In contrast to its 
vacuum -tube counterpart, it is far 
more economical of battery power, 
more dependable and rugged, and its 
ability to work directly from a 12- 
volt storage battery allows the use of 

a smaller vibrator pack or dynamotor 
to power the r.f. section of the trans- 
mitter. Alternatively, an e x i s t i n g 
power supply may be used to operate 
the transmitter at a higher plate input. 

The saving in total battery drain is 
easily seen when the primary power 
requirements of the transistor output 
stage are compared with the require- 
ments of a pair of 6L6 tubes, to which 
the transistors are equivalent in mod- 
ulator service. When idling, as be- 
tween words and syllables, the 6L6 
tubes and their power supply will draw 
six amperes from the car battery, 

Complete schematic and parts list of modulator. 

12Vu7 
V 

CI 

12 

P-N-P 
2N278 

V2 

nc 

on 

R2 

C2 + 

RS 

P-N-P 
2N278 

VJ 

PUSH -TO-TALK RELAY 

COIL 
R1-330 ohm, I w. res. ( "Gain Adj.," see text) J,- Two -circuit jack 
R2-470 ohm, 2 w. res. Fí-5 amp. fuse 
Rs -470 ohm, I w. res. T, -Mie. trans., single -button microphone to 
Rs- 20,000 ohm, 10 w. res. push -pull grids (Merit A -2918) 
Rs -120 ohm, 2 w. res. T2- Driver trans., 10,000 ohms c.t. to 2, 4, 8 
Rs-1 ohm, 1 w. res. ohms (Stancor A -3831) 
Cí-100 pfd., 15 v. elec. capacitor Ts -Mod. trans. 5000 ohms c.t. to 2, 4, 8 ohms 
Ca-20 ;dd., 500 r. elec. capacitor (Stancor TA -17, see text; Merit A -3131; or 
Cs-2 std., 100 v. paper capacitor Merit .4-3130, to match 807 or 1625) 
C; -500 µµtd., 2000 r. mica capacitor 171-12ÁU7 tube 
Cs -10 Aid., 600 v. elec. capacitor (not needed Vt, Vs- "p -o-p" high power audio transistor 

if transmitter is powered from dynamotor sup- (Delco Radio 2N278. Available from local 
ply Delco distributors. Specify part #1221071 to St- S.p.s.t. heavy duty switch obtain matched pair with mounting hardware) 

SI 

o 

I 

C4 

MODULATED M.V. 

1 

while a pair of power transistors will 
draw only V/4 ampere. At a power 
output of thirty watts, the tubes re- 
quire 10.3 amperes; the transistors less 
than 4 amperes. This substantial sav- 
ing may be accounted for by the fact 
that the transistors consume no heater 
power, neither do they require an in- 
efficient power supply. 

The modulator described in this 
article was built by W9UKT for use 
with the r.f. unit of a Palco "Bantam 
65" transmitter. To match the 6146 
final in the Palco, it was designed to 
deliver an audio output of thirty watts 
into a 5500 -ohm load. With a different 
modulation transformer (see parts 
list) it will work into a load impedance 
of 6500 ohms for use with either an 
807 or 1625 final. A similar modulator, 
which has been in use for several 
months in a 65 -watt transmitter of 
W9PUK's design, has logged over 400 
contacts to date. The unit as described 
here may be used only in cars having 
12 -volt electrical systems in which the 
negative battery terminal is grounded, 
which includes nearly all American - 
made models except a few produced by 
American Motors. 

Although by now most hams have 
built one or more of the many useful 
pieces of equipment which may be 
made from r.f. and low -power a.f. 
transistors for use around the shack, 
few applications for power transistors 
in amateur work have so far appeared, 
and a word about their unique char- 
acteristics and the precautions to be 
observed in their use is appropriate 
here. The Delco Radio type 2N278 
power transistors used in this modula- 
tor are germanium p -n -p units, in- 
tended for operation from a nominal 
12 -volt d.c. source. Being much 
smaller than vacuum tubes of equiva- 
lent power handling capability, yet at 
the same time less tolerant of temper- 
ature rise, they require special pre- 
cautions in regard to cooling. A 
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vacuum tube, which can operate safely 
at higher temperatures, is cooled by 
radiation and convection from its much 
larger envelope; the power transistor, 
on the other hand, must be cooled by 
conduction into a large metallic sur- 
face called a heat sink which, in turn, 
is cooled by convection and radiation. 
Unlike small hearing -aid type tran- 
sistors, which have insulated cases, a 
power transistor is constructed with 
the collector element at case potential 
to facilitate heat transfer to the 
mounting flange, which is machined 
smooth to provide a close fit with the 
surface of the heat sink. When used 
in other than a grounded -collector cir- 
cuit, a power transistor must be in- 
sulated electrically from the heat sink, 
as will be explained later. Under no 
circumstances should a power tran- 
sistor be operated at full power input 
unless it is firmly attached to a heat 
sink. 

The modulator consists of two 
stages, a 12AU7 push -pull driver, fol- 
lowed by push -pull class B 2N278 tran- 
sistors. Intended for use with a 
single- button carbon microphone, the 
modulator has ample gain and power 
output to modulate a 60 -watt r.f. 
carrier 100 per -cent. The 12AU7 tube, 
which is operated from the same plate 
voltage supply used for the r.f. ampli- 
fier, at first seems out of place in a 
transistor modulator; however, its use 
here is desirable because suitable cou- 
pling transformers for it are more 
easily obtained than those required 
for a transistor driver stage. Perhaps 
more important, the tube, which re- 
quires the same warm -up time as the 
final r.f. amplifier, provides valuable 
protection by preventing the instant - 
heating transistor output stage from 
being operated without load either 
during the first few seconds after the 
transmitter is turned on, or in the 
event of a failure of the high -voltage 
power supply during operation. The 
output stage is operated class B for 
maximum efficiency, minimum battery 
drain, and minimum transistor heat- 
ing. The slightly higher low -level dis- 
tortion of a class B stage is of little 
consequence in this application since a 
modulator is always operated near its 
rated power output level. 

In the circuit shown, the transistor 
stage has a power gain of 27 db, so a 
net driving power of 70 milliwatts is 
required for 30 watts of output. This 
level of driving power, plus losses in 
the coupling circuit, is well within the 
capability of the 12AU7, which is oper- 
ated push -pull in class A for low dis- 
tortion. The magnetizing effect of the 
12AU7 plate current is canceled in the 
center -tapped primary winding of the 
driver transformer. To minimize dis- 
tortion in the transistor stage, the 
driver transformer is matched to pro- 
vide a low value of source impedance. 
A small amount of forward bias is 
used to increase the gain of the class 
B transistor stage and to minimize 
crossover distortion in the region near 
0 and 180 electrical degrees in the 
operating cycle. Emitter stabilizing 
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Top view of modulator. Note square mica insulators used beneath transistors. 

resistors, which are necessary in class 
A power transistor circuits to prevent 
thermal runaway under conditions of 
high ambient temperature, w e r e 
omitted from this modulator in the in- 
terest of greater power output after a 
test had shown that the 50 square -inch 
heat sink provided adequate cooling. 
The operating condition considered 
most severe from the standpoint of 
transistor heating results from leaving 
the car in which the modulator is 
mounted standing in the mid -day sun 
for several hours, then commencing 
operation of the transmitter immedi- 
ately upon entering the car. This was 
simulated in the test by heating the 
modulator in an oven to a temperature 
of +160° F., then carrying it to the 
car, where it was plugged in imme- 
diately and operated continuously for 
ten minutes at rated power output 
with no indication of overheating or 
instability. 

If the modulator is to deliver the 
desired amount of output power, it 
must be matched carefully to its load. 
Since the highest peak -to -peak voltage 
which can be developed across the 
primary of the modulation transformer 
is limited to a value somewhat less 
than four times the battery supply 
voltage, the maximum output power 
of the modulator becomes an inverse 
function of its collector -to- collector 
load impedance. When operated in the 
car with the engine running and the 
generator delivering 14.4 volts, the 
modulator will furnish slightly over 
thirty watts of audio power if matched 
to an 8 -ohm load. This value of im- 

pedance may be obtained easily by 
using as a modulation transformer a 
heavy -duty public- address output 
transformer which has secondary taps 
at 0, 2, and 8 ohms, and a primary 
impedance equal to the load impedance 
of the modulated stage. The 2 -ohm 
tap is connected as a primary center - 
tap, and the 0- and 8 -ohm taps, which 
are electrically symmetrical with re- 
spect to the 2 -ohm tap, are connected 
to the collectors of the two transistors. 
When the high- impedance transformer 
winding, here used as a secondary, is 
terminated in its rated impedance, the 
transistors will work into a balanced 
8 -ohm load. The transformer used is 
a Merit A -3131; which was selected as 
most suitable for this application after 
an extensive search through all the 
available transformer catalogues. The 
Merit A -3130 should be used for a 
better match if an 807 or 1625 is used 
in the modulated stage. 

The modulator is constructed on a 
1/s -inch thick aluminum chassis meas- 
uring 41/2 x11 inches, which provides 
more room than actually needed for 
mounting the parts. However, the 
additional chassis area is desirable be- 
cause it improves transistor cooling, 
and although the shape of the chassis 
may be changed at the will of the 
constructor, its total area should not 
be reduced unless cooling fins are 
added. When drilling the mounting 
holes for the transistors, care should 
be taken to ensure that all burrs are 
removed and the surfaces on which 
the transistors will mount are clean, 

(Continued on page 144) 

Bottom view. Relay at right is part of the control circuit. Microphone jack is just 
above relay. Jack added at left is to measure collector current during tests. 
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Two technicians recall some memorable cases and 
discuss the lessons these puzzlers taught them. 

THE YOUNG man entered the store 
and walked familiarly around the 
counter toward the rear, where the 

service department was located. He 
saw Ed, the owner, seated at one of 
the benches and walked over to him. 

"Hiya genius," he greeted his friend, 
"I got your message that my set's 
ready." 

"Ready it is," Ed replied, "and a real 
dog it was too. There it is over there." 
He gestured toward the 27 -inch Muntz 
checking out on a bench. "All set to 
go." 

"Well, what was it," Jerry asked 
anxiously, "what caused the fuse to 
keep blowing ?" 

"Here, let's take a look at the 

Fig. 1. Defect in the socket of an in- 
terconnecting cable kept blowing fuses. 
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print," Ed replied as he strolled over 
to the set. 

"Come on now," the younger man 
pressed him, "you know how many 
hours I spent on that thing before I 
gave up and brought it over to you; so 
don't keep me in suspense. What was 
it ?" 

"My boy," Ed grinned at him, "there 
are just two rewarding moments when 
you're dealing with a tough dog: one 
is the presentation of the bill (which 
you will receive shortly), and the other 
is relating the step -by -step procedure 
to some other technician. Please don't 
deprive me of fifty per -cent of mÿ 
pleasure, will you ?" 

"All right; all right," Jerry shook 
his head, "I should know you by now; 
let's get it over with." 

"As a matter of fact," Ed went on, 
"I think I'll have you tell me what the 
trouble was, with just a few leading 
questions." 

"I spent two days looking for it; 
what makes you think I'll pick it out 
now, Ed ?" 

"I have every confidence in you, lad, 
let's take a crack at it. Here, look at 
the schematic. (See Fig. 1.) High 
voltage comes on and in a few seconds 
the fuse blows. The oscillator is fed 
voltage from `B-h' and is oscillating - 
you determined that. You checked the 
output circuit -nothing wrong there. 
You decided the trouble was in the 
high -voltage circuit itself, right ?" 

"Right." 
"You checked every component in 

that circuit; you changed the yoke and 

Taming 

Tough 

Dogs 

the high -voltage transformer; then you 
quit. Right ?" 

"Right." 
"Well, you saved me quite a bit of 

probing by doing all that. Knowing 
that you're a pretty good technician, I 
assumed all your findings and replace- 
ments were correct." 

"Were they ?" Jerry asked in a 
worried tone. 

"They were," Ed replied. "Told you 
you're a good man. Now, did you 
notice, each time before the fuse blew, 
the 6V3 would light up overly bright ?" 

"No, I didn't." 
"You should have. What does that 

indicate to you ?" 
"Well," Jerry replied, "it's drawing 

too much current, probably conducting 
continuously." 

"Good. What could cause that situa- 
tion?" 

"Let's see," Jerry went on, "if the 
cathode were grounded, with the plate 
at 340 volts, that would do it for sure." 

"For sure," Ed echoed. "Where could 
it be grounded ?" 

"Well, I eliminated the yoke and the 
transformer. What else is there? 
Wires, sockets, that's it." 

Ed laughed, "yes that's all that's 
left, and after carefully checking the 
wiring, I decided it had to be a socket. 
Notice that the yoke is plugged into a 
socket on the main chassis. Notice 
also, the center tap of the power trans- 
former is jumpered to ground in the 
same socket. Now, the red lead from 
the yoke and the ground lead are on 
adjoining lugs. The socket probably 
crystallized between them, allowing an 
arcover, putting the boosted `B-F' at 
ground potential. I installed the new 
socket and it's been playing fine ever 
since." 

"Now how in the world are you sup- 
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posed to find something like that ?" 

Jerry asked. "Why you could spend 
days and days and not know what's 
causing the trouble." 

"You find it just the way we found 
this one," Ed replied, "after you check 
all the usual suspects you start in on 
the unusual 'til you hit the right one." 

"Yeah, 'til you hit it though, the dog 

can drive you crazy." 
"That's true," Ed nodded, "however, 

this was a rare one; most dogs are not 
dogs at all; the technician makes them 
so. I've found there are certain rules 
to follow which will eliminate a good 
percentage of dogs and place them in 
the routine repair category. One of 
the first of these rules is to develop a 

set procedure for each circuit you 
work on. Follow it every time and 
you'll save many hours of hit -or -miss 
troubleshooting. 

"Recently I learned a good lesson 
along those lines myself. A set came 
into the shop with no vertical sweep. 
(See Fig. 2.) I varied the vertical con- 
trols and changed the 6BL7, but there 
was no effect. Now, my system in 
troubles of this type is to feed a signal 
into the grid of the vertical- output 
tube to pin the trouble down to one 
circuit. I do this by clipping one end 
of a .05 -µfd. capacitor to any one of 

the 6.3 -volt filament connections, and 
the other end to the grid. If I can get 
a certain amount of vertical sweep, 
the trouble is in the oscillator section. 
If I still get none, the output circuit is 

at fault. 
"In the set I was speaking of, I got 

no sweep when I jumpered in my ca- 
pacitor, so I started taking voltage 
checks in the output circuit. The plate 
was high. The cathode and grid meas- 
ured zero volts, which indicated the 
tube was not conducting. Voltage 
checks in the oscillator circuit con- 
firmed this. Everything pointed to- 
ward the filaments, but they were lit. 
Right then and there I threw my sys- 
tem out the window and started check- 
ing parts at random. I went to the in- 
tegrator circuit, then back to the 
oscillator and the output again, 'til 
finally I got up and walked away from 
it. This, incidentally, is another excel- 
lent rule when you run into trouble 
and start to lose confidence in yourself. 
Walk away from it. Grab a cup of 
coffee. Pull out a book and refresh 
your mind on the theory of the circuit 
you're working on. Then go back to 
it, rejuvenated and ready to lick it. 
That's what I did, I started in again 
and, when I came to the filaments, I 
decided to measure them even though 
they were lit. I measured a little under 
4 volts. I soldered both ends of the 
coils, L. and L,, in the filament circuit, 
and got my 6.3 volts -and, of course, 
my sweep. A poor solder joint added 
enough resistance to the circuit to 
drop the voltage to the point where 
the tube would light, but not quite 
conduct. 

"It took me several hours, instead of 
about ten minutes. It proved a point 
once again: stick to your system, don't 
assume anything, let your test equip - 
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ment give you the right answers." 
"Yes that's a good idea," Jerry re- 

plied, "I mean about using the same 
approach every time. I know I waste 
an awful lot of time on sets jumping 
around from circuit to circuit. And 
another thing," he went on, "I find my- 
self getting lazy when it comes to un- 
buttoning a capacitor or resistor to 
measure it. I wind up working around 
it for hours, chasing down false leads. 
Just as you said, I make a dog out of 
it myself. 

"I did just that about a week ago on 
a 17" Artone I was working on. (See 
Fig. 3.) The complaint was distorted 
sound on medium and high volume 
levels. The video was kind of washed 
out too, and since it was one of those 
stacked 'B +' circuits where the i.f. 

voltage is taken off the audio -output 
cathode, I started checking voltages at 
that tube. The plate measured low, 

the screen was OK. The cathode, which 
should have been about 130 volts, was 
50 volts. I measured the grid, which 
calls for 123 volts and got 10 volts. 
That seemed like a good place to start 
resistance measurements, so I checked 
RS6, CVO, R58, C6 , and R5,. All measured 
about right. Then I went into the plate 
circuit and checked the filters and re- 
sistor. Still nothing. I checked the 
cathode resistance to ground to see if 
a high- resistance short might be drop- 
ping the voltage. Everything was nor- 
mal. By then I'd used up quite a bit of 

time and was getting kind of hot under 
the collar; you know that helpless feel- 
ing that comes when you're getting no- 
where with a set." 

"I know it well," Ed re; 'ied, "You 
show me one man in this business who 
doesn't." 

"Well when I get it," Jerry went on, 

"I usually start rechecking what I've 
already done. I went back into the 
grid circuit and started unbuttoning 
capacitors and resistors. When I meas- 
ured R57, it was wide open. A new 
330,000 -ohm unit cleared up the sound 
trouble and greatly improved picture 
quality. I could have kicked myself 
for being too lazy to open one end the 
first time I measured it. The in- circuit 
check measured the parallel resistance 
through the 180,000 -ohm resistor to 
ground, and through the 350 -volt 'B+' 
supply to ground. It had measured in 

the 200,000 -ohm region of the meter, 
near enough to seem that it was OK." 

ent voltage, killed vertical sweep. 

"That's another one of my rules," Ed 
nodded, "if you suspect a part, open 
one end to check it if there's a parallel 
circuit. Oh, I know they wrap the 
leads around lugs and sometimes it's 
hard to get to, but do it anyhow; you'll 
save time and grief in the long run. 
Another thing: if you suspect a part, 
such as a capacitor or transformer, 
jump in a new one when you have an 
intermittent condition. It takes only a 
few seconds." 

"I learned that lesson the hard way, 
too," Jerry nodded in agreement, "I 
fixed a CBS- Columbia with sound 
trouble that gave me quite a hard 
time. Here, let me pull out the print." 
He walked over to the schematic file 

cabinet and soon had the one for which 
he was looking (Fig. 4) spread out on 
the bench. 

"When I first examined the set, it 
was smoking and there was no sound. 

(Continued on page 170) 
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REMOTE- CONTROLLED TV de- 
vices, model planes, boats, amateur 
equipment and home appliances 

are all relay users. The average service 
technician takes relays pretty much for 
granted, hardly ever expecting them 
to be defective and in need of servic- 
ing. This attitude is not so well founded 
as one might think because, especially 
in remote -controlled TV receivers, re- 
lays sometimes are set to operate at 
critical limits. 

The reader may recall a recent arti- 
cle in this magazine on servicing remote 
controls which dealt with some of the 
radio -controlled TV receivers, such as 
the Motorola and Hoffman models. In 
these sets, relays are actuated by the 
plate current of tubes which, in turn, 
are controlled by preceding stages. It 
may be diffiCult sometimes to deter- 
mine if the over -all receiver operation 
is at fault or if the relay is marginal. 

Although relays are designed for 
millions of operating cycles without 
failure, there are many different trou- 
bles that can occur. Most defects are 
caused by some failure in another part 
of the set, but sometimes the relay is 
to blame. A short circuit in the "B +" 
supply, for example, can damage the 
relay contacts through which the ex- 
cessive current passes. Mechanical de- 
fects can cause contact or armature 
misalignments and similar troubles. Re- 
placement with the identical relay is 
not always possible; besides, the re- 
lay itself often can be repaired. In 
this article we shall review the basic 
principles of relay operation, describe 
the important mechanical parts, and 
present some data about adjusting and 
repairing these devices. While there 
are some types of relays as small as 
transistors and others large enough to 
control entire power plants, the types 
discussed here will be of the commer- 
cial variety usually found in such 
electronic equipment as remote con- 
trol units and other home devices. 

The Basic Relay 

Fig. 5 shows the basic components 
which every type of relay uses. The 
winding is shown as a single turn of 
wire, but the number of turns depends 
on the input signal which actuates the 
relay. For low- voltage relays, the 
number of turns will be low. For low - 
current applications, such as vacuum - 
tube plate circuits, the d.c. resistance 
of the coil may be as high as 10,000 
ohms. This means many turns of fine 
wire. 

In general, two types of coils are 
used, the voltage and the current -con- 
trol type. For most electronic control 
operations, the voltage type is used 
and that type has rather high resist- 
ance. Some motor -control relays op- 

Fig. 5. Parts basic to electromagnetic 
relays, with input and output circuits. 

Input 
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Finding increased use in TV and other home equipment, 
these components must now be handled by technicians. 

erate on 24 volts d.c. or less, and may 
require as much as 0.5 ampere, but 
this type is used only in cable -con- 
nected remote- control units. Power 
relays, such as control remote lighting 
in modern homes, are often also of the 
current type. 

The yoke or heelpiece forms the 
magnetic core of the coil, and attracts 
the armature when current flows in 
the coil. In some relay types, the ar- 
mature is directly connected to the 
contacts, making the entire yoke "hot" 
and requiring insulated mounting. A 
typical example is the inexpensive 
model shown in Fig. 3. 

Most relays have some insulation 
between the armature and the moving 

_ contact. Contacts are either mounted 
on insulating strips which are attached 
to the armature, or the armature 
simply moves an insulated bushing 
(shown to the left) against a contact 
spring of the unit shown in Fig. 1. In 
Fig. 5 there is a spring against which 
the coil power operates so that, when 
the coil is de- energized, the armature 
and its contact are pulled away from 
the yoke. This spring is often a flat 
piece of metal or a curved leaf but, in 
many relay types, a coil spring actu- 
ally is used. To prevent the armature 
from going too far away from the 
yoke face, there is a backstop against 
which the armature rests when the 
coil has no current. The spring and 
the backstop are vital parts in the ad- 

justmetìt procedure, as will be shown 
later. 

Contacts are another vital spot on 
the relay. The alignment of two con- 
tacts determines the manner in which 
the relay will control the power cir- 
cuit. For example, if two contacts are 
poorly aligned, arcing or intermittent 
contact can occur. If contacts are dirty 
or worn, poor or no connection may re- 
sult. If contacts are damaged due to ex- 
cessive current through them, they can 
sometimes be cleaned and repaired, 
but it often happens that the contacts 
just cannot be used any more and 
either the entire relay or the set of 
contacts must be replaced. 

Relays are designed either for a.c. or 
d.c. While a.c. relays can be used for 
short d.c. pulses, things do not work 
out as well the other way around. On 
a.c., most d.c. relays will either chat- 
ter or fail to pull in at all, since the 
polarity of the yoke piece changes too 
rapidly. For a.c. operation, a copper 
shading ring or similar arrangement is 
used to avoid chatter. 

One of the most popular relay types 
for electronic application is the tele- 
phone type shown in Fig. 6 in some 
detail. Fig. 2 is a miniature variety of 
this relay, and Fig. 4 shows a high - 
reliability type of telephone relay with 
a multiple contact stack. Note that, in 
this latter illustration, the contact 
leaves are split at the ends, providing 
a double contact for extra reliability. 
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f Fig. 1. The armature of this Pot- 

ter & Brumfield unit moves an insulated 
bushing against the contact spring. 

Fig. 2. A miniature version of the popu- 
lar telephone type of relay for elec- 

I tric applications, by Comar Electric. 

In operation, the moving contact 
springs should exert enough pressure 
on either swing to deflect the station- 
ary contact springs slightly. The spac- 
ing of the contacts, the bending of the 
springs and the adjusting of the back- 
up strips of dead, soft brass which are 
sometimes used to maintain proper 
spacing are all part of the adjustment 
procedure described in a later para- 
graph. 

From the operating principles and 
the mechanical construction, it becomes 
obvious that no grease or oil should 
ever be permitted to enter the gap be- 
tween the yoke and the armature. 
Sticking at that point would cause fail- 
ure. Similarly, the armature spring 
should not be either too loose or too 
tight to prevent the full movement of 
the armature. The armature bearing 
must be free of obstruction and, in 
some relays, might even require lubri- 
cation. Dust or dirt in any of these 
spots or in the contact assembly can 
obviously cause defective relay per- 
formance. While some of the military 
type relays are hermetically sealed, 
most commercial types, at best, have a 
removable dust cover. Unfortunately 
on some smaller relays it is possible to 
damage the relay seriously if the cover 
is forced on the wrong way, or if the 
mounting bracket is bent to accept the 
cover. It is important that the deli- 
cate mechanical nature of relays be 
understood before any work is done on 
these devices. 

Common Relay Defects 

In remote -control units of any type, 
relay defects are usually suspected 
whenever the remote control does not 
work at all or if part of it operates. 
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4 
Fig. 3. This Potter & Brumfield unit 

I has a "hot" yoke, with the contacts 
directly connected to the armature. 

-4° Fig. 4. A high -reliability type of 

telephone relay with a multiple -con- 
tact stack, made by Automatic Electric. 

By 

WALTER H. BUCHSBAUM 
Television Consultant, RADIO & TV NEWS 

The obvious first steps are to check 
continuity between the remote -control 
button and the relay coil it normally 
energizes. In systems using ultrasonic 
or radio link, the reception of the re- 
mote signal should be checked by meas- 
uring grid and plate voltages of the 
control tubes. 

Only after it is established that a 
signal reaches the relay coil can the 
relay itself be suspected. Then it is 
necessary to check the coil continuity 
and the voltage applied across the coil. 
Shorted turns in coils are conceivable, 
but very rare and therefore should not 
be suspected first. The failure of the 
relay may be due to mechanical rather 
than electrical causes. 

If it appears that, with proper coil 
resistance reading and with the cor- 
rect voltage applied to the coil, the 
relay does not pull the armature in, 
gently push the armature towards the 
yoke with an insulated tool while the 
relay is energized. This may be suffi- 
cient to permit the yoke to hold the 
armature or else the armature might 
fall back even though the coil is ener- 
gized. Excessive spring tension may 
be the cause of this defect. In that 

case, if a flat spring is involved, loosen 
the screws holding it; if a coil spring 
is used unhook it. Sometimes the 
spring pressure may be adjusted. Ad- 
justment should be attempted in small 
steps, and then only after the rest 
of the relay parts have been cleaned 
and, if necessary, lubricated. 

Another defect may be failure to pull 
in initially although, once a gentle 
push aids the armature, the yoke will 
hold it in place. In this instance, the 
spring tension may not be too great, 
but some friction may cause the arma- 
ture to move too slowly. Check the 
armature hinges for easy action, pos- 
sibly lubricate lightly with a minute 
drop of fine oil or graphite, but be 
careful to keep oil or grease from the 
contacts and the yoke gap. Occasion- 
ally the mounting bracket or chassis 
has been bent, twisting the relay 
frame so as to increase armature fric- 
tion. In some relays, it is possible that 
the connecting wires might bear 
against some moving part and impede 
the pull -in action. Slightly too much 
spring pressure or too great a gap may 
also cause this type of defect. In the 
latter case, check the position of the 
armature backstop as shown in Fig. 6. 

When the remote -control unit fails 
to shut off or stop operation, then it 
is possible that the relay is stuck in 
the closed position. First check the 
circuits actually controlling the relay 
power and then the relay itself. 
Observe whether the armature drops 
out when no power is applied. If it re- 
mains closed regardless of the coil volt- 
age, pry it off gently and check for 
either a broken spring blade or missing 
coil spring. If the spring is weak, the 
armature may be attracted to the 
yoke when less than the specified cur- 
rent flows through the coil. However, 
even a weak spring should pull the 
armature off when no current at all is 

applied. 
Some relays have a small non -mag- 

netic spacer between the yoke and the 
armature to prevent eventual magneti- 
zation of the armature. Other relays 
avoid this by setting the armature so 
that there is always a small air gap. 
However, some of the less expensive 
relays permit the armature to remain 
in direct contact with the yoke, and 
eventually the magnetization of the 
armature will cause the relay to pull 
in with less than specified current. 
Tightening of the spring tension slight- 
ly is the simplest remedy for this type 
of defect. 

The symptom of failure to shut off 

Fig. 6. Nomencla- 
ture for structural 
parts of the popular 
telephone -type re- 
lays, according to 
Automatic Electric. 
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can be caused by relay failure even 
though the armature moves correctly 
with current applied. Usually this 
type of defect is limited to one partic- 
ular circuit and means that the con- 
tacts on the relay are stuck together. 
When a short circuit occurs and ex- 
cessive current is drawn through the 
relay contacts, either of two things 
may result : the contact surfaces may 
burn off and afterwards make no con- 
tact or intermittent contact; or else 
the heat of the short circuit current 
may weld the contacts together. The 
repair of burnt or welded contacts 
usually requires that the relay be re- 
moved from the chassis, and that it be 
worked on carefully and precisely. 
Some of the methods possible to sal- 
vage such contacts are given later but, 
if at all possible, replacement of the 
relay is preferable. Often there are a 
set of unused contacts on the same re- 
lay, and the wires can be transferred 
accordingly. Repair of contacts should 
only be undertaken as a last resort. 

To round out the most common relay 
failures, we should include the case of 
contacts spaced too far apart or too 
close together. In the first instance, 
the relay may appear to operate only 
after the unit heats up, or not at all, 
on some particular circuit. Occasion- 
ally, contacts that are spaced too far 
apart will arc over when the relay is 
actuated or operate intermittently. To 
check this condition, remove power 
and push the armature into position 
while observing the contacts. When 
they are too close, arcing may occur in 
the off position or else, after warm -up, 
the unit may start cycling by itself. 
The best way to determine whether 
the contacts are too close is to com- 
pare their spacing, while the power is 
off, with the spacing of other contacts 
on the same relay. If no other set óf 
contacts is on the relay, some experi- 
mentation may be necessary. 

Wrong contact spacing may be due 
to metal fatigue, tampering, or arc- 
ing due to overload. The latter effect 
can either remove or add some metal 
to the contact points. 

Repairing Relay Defects 
Repair of contacts should only be un- 

dertaken after it has definitely been 
established which set of contacts are 

defective and that it is not possible to 
switch the wires to an unused set of 
contacts. Many relay manufacturers 
advise against any tampering with 
contact springs or points, because 
these parts require accurate adjust- 
ment and great care. Contact points 
are usually made of coin silver or 
some special hard, protective plating. 
When this surface is scratched, the life 
of the contact is greatly reduced. 
Bending contact springs also is a deli- 
cate job requiring patience and know- 
how. Adjustment of the gap or arma- 
ture travel similarly is likely to change 
the specified performance of the relay, 
and can result in damaging it or short- 
ening its life. We therefore present the 
following relay repair methods for use 
only when a replacement unit is not 
readily available and when the techni- 
cian is prepared to do a careful, pa- 
tient job. 

To clean contacts which appear to 
be dirty, use regular cleaning fluid or 
contact cleaner of the type used in 
tuner servicing. Pass a soft cloth or 
fine brush between the contact area 
after saturating it with cleaning fluid. 
Never use a file or sandpaper to clean 
relay contacts. 

In the case of burned contacts, it 
may be necessary to pry them apart 
gently before cleaning can be started. 
To remove the charred metal and pro- 
duce a good contact area, insert a 
piece of crocus cloth between contacts 
and gently rub it first against one side 
and then the other. As soon as the 
crocus cloth shows bright metal de- 
posits, stop. Before attempting to 
space the cleaned contacts, observe 
their operation both when pushing the 
armature in manually and when power 
is applied. 

Adjusting contact arm spacing is a 
delicate job even for the relay expert. 
The technician can only do an ap- 
proximate job unless he has the neces- 
sary service data, gauges and bending 
tools. Fig. 7 illustrates the use of duck- 
billed pliers in bending a contact 
spring. Gradual bending with only a 
very slight radius is required, since 
springs break easily when bent sharply. 
Many of the more expensive relays, es- 
pecially telephone types, have a dead 
soft back -up piece underneath the 
actual spring; and it is this piece 

Fig. 7. Technique for bending a contact spring with the duck -billed pliers. 
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rather than the spring itself that 
should be bent. On other contact arms, 
this adjustment is best achieved by 
slightly bending the spring leaf at 
several places, thus distributing the 
bending pressure. In general, the cor- 
rect gap in the off position is a con- 
tact spacing of at least 1/32 inch for 
most 117 -volt circuits. 

In the actuated position, the moving 
contact arm should not only touch the 
stationary part, but actually bend the 
stationary spring arm slightly. The 
bending action serves to wipe the con- 
tact a little, assuring good connection. 
Some relays use pin hinges, while 
others use a simple V hinge to mount 
the armature. When these hinges get 
dirty and stick, the relay can become 
defective as noted earlier. This condi- 
tion can usually be cleared up by 
cleaning and possibly lubricating these 
points. Lubrication is frowned on by 
some relay manufacturers; however, 
in relays which are not of the continu- 
ous- operation type, some graphite on 
the hinges may be sufficient to insure 
operation for another year or more. 
No relay parts should be lubricated 
other than the hinges, and those only 
after cleaning them fails to restore 
proper operation. 

Spring tension adjustment is again 
a very tricky job and should be done 
only as last resort. If the spring is 
broken, a direct replacement should be 
ordered if at all possible, else it may 
be simpler to install a new relay. Tak- 
ing a spring from another relay, even 
one that has similar electrical specs, is 
not usually successful. In any in- 
stance where use of a new, untried 
spring is unavoidable, be sure to check 
relay operation at least a few dozen 
times. When a separate backstop is 
used, as in Fig. 6, excessive spring 
tension will result in no pull -in, but, 
in models where the force of the con- 
tact springs serves as backstop for the 
armature, excessive tension can de- 
form these contact springs. When a 
coil spring is replaced, its tension can 
be increased by shortening it and pull 
reduced by adding wire connecting 
links. It is usually simpler to start out 
with a spring which is too long and 
which is then shortened in half -turn 
steps until it appears that the tension 
is just right. Flat springs cannot usu- 
ally be replaced by anything except an 
exact duplicate, because they are 
formed and tempered to fit just one 
model of relay. 

When relay chatter is due to exces- 
sive travel of the armature, it may 
be possible to adjust the backstop. 
This should be bent so that, in the 
unenergized position, the armature in- 
sulator rests slightly against the con- 
tact spring stack. The customer should 
realize that the relay is a component 
somewhat like a transformer or a 
tube in one important respect: often 
the simplest repair is to replace it. 
When the correct replacement is not 
available, servicing a relay can be 
done, but great care should be exer- 
cised in handling the delicate mechani- 
cal adjustment. 30 
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Stabilized 

Stroboscope 
By MORRIS DOLLENS 

The completed stabilized stro- 
boscope is built in a 6 "x6 "x6" 
box, with the SN4 strobe lamp 
in a small 2 "x2 "x5" box shown 
at right. This arrangement 
permits use in tight places. 

ANYONE who has used a flashing 
stroboscope to "freeze" repetitive 
action need not have the advan- 

tages of the instrument explained in 
detail, and for the average use in study- 
ing the motion of motors, fans, turn- 
tables, etc., the simple circuits pub- 
lished in the past serve quite well. Our 
aim was to check instantaneous and 
slow speed variations in film and tape 
recorders and after building one of the 
aforementioned instruments,' we found 
a certain amount of hunting and creep- 
ing when viewing synchronous motors. 
Probably a number of causes combined 
to aggravate matters, such as varying 
line voltage, irregularities in gas den- 
sity within the oscillating strobe tube, 
rectifier and filter capacitor defects, 
and poor supply regulation. 

After replacing a number of parts 
to see if any improvement could be 
effected, with no positive results, we 
decided on a basic change in the cir- 
cuit design. Originally the strobe tube 
(1D21 -SN4) was used as a variable - 
frequency relaxation oscillator and, as 
such, seemed to be vulnerable to every 
slight variation in the accompanying 
circuitry. 

At the suggestion of a friend who 
had experimented with multivibrators 
and recommended a circuit previously 
published in this magazine, we decided 
that here was a more ideal method 
of pulsing our flashing light, although 
this would take some additional parts. 
Fortunately our 6 "x6 "x6" box was over- 
size for the original circuit; a slightly 
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Unit with enough stability to permit checking 

speed variations in film and tape recorders. 

larger one would make assembly easier, 
especially if an isolating power trans- 
former is desired, but there seemed to 
be little need for this, as no part of 

the circuit ever is connected to any- 
thing external. A 6 -volt midget trans- 
former supplies the heaters and this 
might be replaced with a small radio 
output transformer to step down the 
117 -volt a.c. to operate the heaters. A 

test under actual load would tell if 
the transformer would put out under 
the small .45 ampere load. We have 
several others in use this way, with 
good results; using the universal type 
allows the voltage to be adjusted. The 
tube types might be altered to allow 
series wiring direct from the 117 -volt 
line, if desired. 

The voltage doubler puts out about 
260 volts d.c., varying somewhat at 
different flashing rates. Of course, a 
standard power transformer rated at 
250 -300 volts at 100 ma. would allow 
a conventional full -wave rectifier tube 
circuit and might prove more satisfac- 
tory, especially in voltage regulation, 
but a bigger box would be necessary 
and the added weight would be con- 
siderable. Hence the accompanying 
circuit design, to fit into our original 
box, was adopted. 

In action, the multivibrator V, gen- 

erates a square wave. The small .001 

pfd. coupling capacitor Ca passes only 
the high- frequency components result- 
ing in a short pulse amplified by the 
6C4 tube V,, which through transformer 
Ti and coupling capacitor C,, triggers 
the firing of the 1D21 strobe tube at 
each cycle. The OB2 voltage -regulator 
tube assures a fairly constant plate 
supply to the multivibrator, resulting 
in a much more stable operation than 
is obtainable with a simpler circuit. 

As seen in the interior photos, two 
Ms" hard aluminum sheets have been 
mounted behind the front panel and at 
right angles to each other, about 11/4" 

from the bottom and back walls, allow- 
ing this space for terminal boards 
holding most of the smaller compo- 
nents. If it is necessary to use thinner 
metal, mount a pair of brackets from 
the top corners of the front panel to 
the top of the back panel. 

The main central space holds the 
three small tubes, midget heater trans- 
former, voltage doubler selenium rec- 
tifiers, and capacitors. On the front 
panel are mounted the coarse and fine 
tuning potentiometer controls, the 4- 

circuit Jones socket, and the power and 
range selector switches. The back inte- 
rior panel holds the three sockets, one 
9 -pin and two 7 -pin miniatures, a 6- 
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Left oblique view clearly shows the upright panel that holds the heater trans- 
former and the mounting board with its resistors and capacitors. The selenium 
rectifiers may be seen near the bottom of the panel while the fuse is mounted 
directly in front of the rectifiers. The two frequency pots are also visible. 

Complete schematic diagram and part listing for the stabilized strobe unit. 
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1/2124T7 
VI 

Co 
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ASE 
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R8 

R7 

CI 

C2 

R8 

FLASH 
C3 

SI 

I- 

FINE 
FRED. 

R3 

R9 

R13 

RII C6 082 
V2 

R 
CS 

R14 

C9 

V,N1AN1 
R19 

6C4 I521 SN4 
V4 

CIO 0,711 
R17 

a 

R22 R23 

SRI 

R20 

Cl2 

SR2 

R24 

R25 

Re- 100,000 ohm pot 
Re- 20,000 ohm, 1/2 w. res. 
Rs- 10,000 ohm, 1/2 w. res. 
Ri- 10,000 ohm pot 
Rs, RA-400 ohm, 1/2 w. res. 
Rs, Ras, R17-3000 ohm, 1/2 w. res. 
Rs, Rs, Roo, R12-51 ohm, / w. res. 
Rs, Rio- 500,000 ohm, 1/2 w. res. 
Rio -1300 ohm, 1 w. res. (see text) 
Rae- 100,000 ohm, 1/2 w. res. 
Ras -1 megohm, 1/2 w. res. 
Ris- 50,000 ohm, 1/2 w. res. 
Rao- 50,000 ohm, 1 w. res. 
Reo- 12,000 ohm, 1 w. res. 
Roi -3000 ohm, 10 w. res. 
Res -1000 ohm, 1/2 w. res. 
Rai, Ras -10 ohm, 1 w. res. 
C1, Cs-.03 ild., 400 v. capacitor 

R15" 

Ca, Cs-.1 µld., 400 v. capacitor 
C5 -.02 pfd., 400 v. capacitor 
C6-.001 µld., 400 v. capacitor 
Cs-8 pfd., 450 v. elec. capacitor 
Ce-10 pfd., 25 v. elec. capacitor 
Cs, Cia -.01 µld., 400 v. capacitor 
C11 -1 pfd., 600 v. capacitor 
Cis -Ca -20/20 Add., 450 v. elec. capacitor Si- D.p.d.t. switch 
Ss- S.p.s.t. switch 
Fi -1 amp fuse 
SRa, SRe -l00 ma. selenium rectifier 
To- Interstage trans. 1:2 or 1:3 ratio (see text) 
Te -Fil. trans., 6.3 volts @ 1 amp. 
Vs-I2AT7 tube 
Vs -0B2 tube 
Vo-6C4 tube 
V4-1D21 /SN4 strobe tube (Sylvania) 
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point terminal strip, and a terminal 
board, which could be replaced by two 
10 -point terminal strips mounted about 
two inches apart. A 11/2" 6 -32 screw 
through the back of the bottom panel 
acts as a leg to hold the base plate 
off the bottom wall of the box. 

Under the bottom chassis plate are 
Cu, a small terminal board, and the 
midget coupling transformer. In mount- 
ing the bottom plate, be sure to allow 
room for this last item, as a substitute 
transformer may take more room than 
the original one. 

Switch S4 changes the range of flash- 
ing rate, and potentiometer R4 adjusts 
for coarse frequency control, while a 
finer adjustment can be made with R,. 
The OB2 tube holds the 12ÁT7 plate 
supply to around 105 volts, and could 
be replaced with two in series if using a 
power- transformer with a higher supply 
voltage. The value of R15 may have to 
be changed depending on the supply 
voltage and should be adjusted to great- 
est brilliance of the VR tube when the 
load is lightest; that is, when the flash- 
ing rate is slowest. Adjust R45 so that 
the VR tube stays lit even under heav- 
iest load while the strobe unit is set for 
fastest flashing rate. 

The coupling transformer, T4 in our 
model, is a midget surplus 400 -cycle 
power transformer with a 110 -volt pri- 
mary and two 141 -volt secondaries in 
series. This boosts the pulse voltage, 
and allows transposing the secondary 
if necessary for proper phasing, as the 
1D21 flashing grid requires a negative 
pulse to trigger it. Undoubtedly a small 
1 :3 step -up interstage audio or push - 
pull driver transformer would serve as 
well. At the plate voltage applied, it 
was not possible to obtain a high enough 
pulse output voltage from the 6C4 to 
operate the strobe tube without this 
transformer. 

The strobe tube is mounted in a 
home -built box, approximately 2" x 2" x 
5 "; an Amphenol 4 -prong tube socket 
and cap are attached to the bottom end 
with a few dabs of solder. Flexi- 
Mount and Channel -Lok supply alumi- 
num boxes this size. With the difficulty 
of aluminum soldering, the socket would 
have to be attached with a tube mount- 
ing ring. A bulls -eye lens is clamped on 
the outside of a 11/2" diameter hole op- 
posite the strobe tube lighted area, pro- 
jecting a lighted spot a foot or two 
away and obstructing the view much 
less than the usual large reflector. The 
box and socket are connected to the 
power supply box by a 4 -wire cable and 
male Jones plug P- 304 -CCT, fitting into 
a female Jones chassis socket S- 304 -AB. 

Labels were typed on cream -colored 
masking tape, twice over for a heavier 
impression and covered with transpar- 
ent cellophane tape, the combined tapes 
stuck to a scrap of glass sheet and 
trimmed with a razor blade, and then 
stuck on to the metal box. Decals would 
serve as well, if available, and look a 
bit more professional. A plastic handle 
on top facilitates carrying the unit. 

We decided that calibration was not 
necessary for our use, as for checking 
we had synchronous motors and ma- 
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Back view shows upright chassis panel with tube sockets and 

terminal board. The 12AT7 socket is at the center, while the 

OB2 socket is at the top left with the 6C4 socket just below. 

The capacitor across the strobe tube is at the bottom of photo. 

chines which ran at 24 and 30 revolu- 
tions per second to check our most de- 
sired frequencies and some multiples 
and fractions. Other users of this cir- 
cuit may desire dial markings to deter- 
mine number of revolutions. A simple 
method of calibration, using a phono- 
turntable strobe disc, was described 
recently2. A calibrated audio oscillator 
and oscilloscope would enable compari- 
sons to be made. Small synchronous 
motors offer constant speeds, although 
they are not usually on hand in most 
home workshops. Even without cali- 
bration, the stroboscope is extremely 
useful in checking for instantaneous 
speed variations in sound movie projec- 
tors and cameras. 

On tape recorders, an easy method is 
to take a two -foot length of 8 mm 
movie film, trim off a bit of the unper- 
forated side to one fourth inch with a 
ruler and razor blade, splice into a loop, 
and run through the tape feed; the per- 
forations will go by at about 26 per 
second at 3.75 ips, and at about 52 per 
second at the 7.5 ips speed. If the per- 
forations tend to catch on the machin- 
ery, producing their own irregularities 
of motion, a more satisfactory but ex- 
pensive material is the special tape sold 
by some camera stores with strobe 
stripes printed on the back, used nor- 
mally to synchronize home movie pro- 
jectors with tape recorders. 

Other types of machines, such as 
those with reciprocating parts as clip- 
pers and razors can be stopped in mo- 
tion. But a better way of analyzing 
movement is to set the strobe a little 
fast or slow, so that the apparent mo- 
tion of the object being examined is 

slowed down to a crawl. We found that 
our jigsaw was bending the blade on 

January, 1958 

Bottom view of chassis shows the midget coupling transformer 

which is used to boost the pulse voltage and allows trans- 

posing the secondary if necessary for proper phasing to 

the strobe tube. Small terminal board is also seen here. 

would cover our more exacting require- 
ments. the up- stroke, resulting in premature 

breakage, a situation corrected by ad- 

justing the return spring. 
For some of these latter simple an- 

alyzing jobs, a simpler strobe circuit 
would suffice, but we felt that it was 
worth the time and materials to build 
this more stable stroboscope which 
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Right oblique view 
placement of parts. OB2 and 6C4 tubes may be seen 

panels and 
seen s well as t some 

compact 
of s. the 

parts on the front panel. Capacitors C,2 and Cis are on the horizontal panel. 
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Fig. 1. Details of the author's version of the multi -purpose probe, fully assembled. 

The Multi- purpose 
By BOB RUSSELL 

SOONER or later, every technician 
who wisely commits himself to 
getting the most use he can out of 

his oscilloscope, runs into the same 
problem: depending on the circuit in 
which he is applying the scope, he may 
need any one of several different types 
of probes. In some instances, the scope 
will be used direct. For certain align- 
ment applications, a simple isolating 
resistor is advisable. A low- capacity 
isolating probe is preferred in certain 
other circuits that may be detuned or 
otherwise disturbed when the input 
capacitance of the scope is shunted 
across them. At least one type of de- 
tector probe will generally be desired. 
Before the technician is finished, he 
may find himself equipped with an im- 
pressive array of probes that may seem 
to be more of a hindrance than a help. 

Aggravating the problem is the fact 
that, during a single troubleshooting 
sequence, it may be necessary to go 
through the business of changing 
probes more than once. The only solu- 
tion seemed to be, instead of a set of 
probes, a single probe with the features 
of a whole set built into it. This solu- 

Probe 

Scope 

A single housing, carrying several switch- selected 
circuits, eliminates the bother of probe changing. 

tion could also be applied to the 
v.t.v.m. or other meter, as well as to 
the oscilloscope. A single probe case 
that actually will house several differ- 
ent probe circuits, any one of which 
may be selected at will, was success- 
fully built. 

As shown in Fig. 1, a probe casing 
6 inches long has mounted to it a ro- 
tatable head that can be turned to 
select any of the available operations 
built into the probe. The author's ver- 
sion is a 5- position probe. Other build- 
ers may wish to vary probe length to 
accommodate their own circuits. In the 

body he was able to accommodate the 
circuits for the various probes shown 
in Fig. 2. 

Values are shown for most of these 
circuits. Complete values are not given 
for several reasons. Sometimes they 
will depend on the characteristics of 
the scope. Also, different sources de- 
scribing basically similar probes will 
give different sets of values. Still more 
important, the individual constructor 
will decide for himself exactly how 
many probe circuits he wants to in- 
corporate in the single body and which 

(Continued on page 134) 

Fig. 2 (left). Probe circuits used by the author. Other constructors may use other combinations. 
Fig. 3 (center). Detail of plastic parts used in constructing the main portion of the probe body. 

Fig. 4 (right). Detail for the switch -selector assembly and the rotatable probe head. 
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lo%l4attsI 

for Hi -Fi 
ONE of the most recent additions to 

Heath's line of high -fidelity kits is 

the W -6M power amplifier. If you 
are looking for a unit that will give 
you a lot of "sock," this certainly 
qualifies as one of the best on the mar- 
ket today. 

One of the most unusual features of 

this power amplifier is that it uses the 
relatively new silicon rectifiers con- 
nected as a full -wave voltage doubler. 
They provide exceptionally good "B +" 
regulation thus contributing to very 
low harmonic and intermodulation dis- 
tortion. 

The circuitry of this power amplifier 
is simple and straightforward. A 

12A137 tube is used with one of its tri- 
odes as an input stage while the second 
triode operates as a phase splitter. 
The push -pull signal is then fed into 

Using 6550's in push -pull, this power amplifier 

kit will push out 70 watts of good, clean audio. 

the grids of a 12AX7 push -pull ampli- 
fier stage which, in turn, feeds a 12BH7 

cathode -follower driver stage. Cathodes 
of this tube are then direct -coupled 
to the 6550 output tubes operating in 

class AB. 
Variable damping is provided by 

means of a control mounted directly on 

the front panel. This control is a 

dual pontentiometer connected in the 
negative voltage - current feedback 
paths. As the control is rotated, the 

ratio of voltage feedback to current 
feedback changes, thereby changing 
the effective internal resistance of the 
amplifier and hence the damping fac- 
tor. At the same time the total amount 
of feedback remains constant. This de- 
sirable condition holds for all load 
impedance taps. A "quick change" plug 
and receptacle are provided, for select- 
ing the desired impedance taps on the 
output transformer. At the same time, 

(Continued on page 124) 
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The "Picture Pilot," an 
optional extra, is a 
carrier- current, dual - 
function remote control. 

New 

Westinghouse 

TV Circuits The " "Athens, " in the Westinghouse custom TV line, provides 
push -bar channel selection along with automatic fine tuning. 

Features include a new fine-tuning technique, 

automatic fine tuning, and a simplified remote 

control device that operates on carrier -current. 
WITH TV receivers well out of the 

novelty stage, manufacturers have 
had to face up to the same prob- 

lem that eventually confronts every 
consumer -goods industry : how does one 
persuade people to discard satisfac- 
torily functioning equipment, replacing 
it with newer versions of the same 
thing ? The new models, of course, 
must be dressed out with secondary 
"deluxe" features, not previously avail- 
able, to entice the consumer. The prin- 
cipal "extra "_of this type with the TV 
receiver of today is the remote -control 
device. 

With remotely controlled receivers 
available from so many manufacturers, 
it is inevitable that a certain amount 
of similarity should begin to develop 
among all units. Nevertheless, West- 
inghouse engineers have managed to 
come up with a simplified remote de- 
vice that merits special comment. In 
the process, they have introduced some 
complementary changes in the design 
of the receiver itself that are worth 
special attention. 

A problem of no small import in 
achieving a truly convenient remote 
unit is that of providing accurate 
tuning. What good is accomplished, 
after all, by providing a means of 
coarse channel selection if the user 
must go to the set anyhow to clear up 
distortion in the picture or sound 
caused by mistuning? Yet this often 
54 

happens, since remote fine tuning is no 
easy matter to arrange. A variable 
capacitor of very low value is the usual 
means of providing fine tuning: the 
sheer cable capacitance involved in 
placing this facility at some distance 
from the tuner oscillator is a forbidding 
problem. However, a new tuner by 
Standard Coil incorporates a useful de- 
velopment : the circuit is so designed 
that a variable resistance rather than 
a capacitance is used to vary oscillator 
resonance. 

Using this tuner, the Westinghouse 
"Deluxe" line of receivers enables the 
use of a simple potentiometer, at some 
distance from the receiver, for accurate 
tuning. Going one step further, the 
designers of the set have taken ad- 
vantage of the principle on which the 
tuner operates to incorporate a type of 
automatic frequency control circuit on 
the main chassis. This Automatic Fine 
Tuning feature, as it is called, has been 
included in the manufacturer's "Cus- 
tom" receivers. 

With the fine -tuning problem thus 
out of the way altogether, the remote 
unit can be relieved of one more task. 
The result is the "Picture Pilot" re- 
mote control, available as an extra 
accessory for the "Custom" sets. It 
provides only two functions -simple 
channel selection and sound muting - 
in a relatively simple -to -use, uncom- 
plicated way. It also presents an inter- 

esting compromise between the two 
general classes of TV remote- control 
devices in widespread use, the cable - 
connected ones and the completely 
wireless units. Operating as a carrier - 
current transmitter, it need only be 
plugged into the power outlet nearest 
to the user. In this way, there is no 
inconvenient or movement -restricting 
cable between the viewer and the set. 
Wherever the viewer chooses to locate 
himself within reasonable range of the 
TV receiver, he only has to plug into 
the nearest available outlet to power 
the control, which then also uses the 
power line to send signal to the set. 

In Electrical Fine Tuning, as it is 
being called, a fixed capacitor is 
shunted across the tuner oscillator 
tank circuit in place of the usual fine - 
tuning capacitor. A parallel combina- 
tion of a crystal diode and a potenti- 
ometer is placed in series with this 
capacitor to provide effective control 
over its current. The three elements to 
which reference is made are shown as 
Cs, R2, and the diode in Fig. 1B. To 
trace the operation of this arrange- 
ment, however, we start with the 
simplified circuit of Fig. 1A. 

Across the oscillator tank of Fig. 1A, 
we find Ci in series with R.. The func- 
tion of any capacitor in an a.c. circuit 
depends on the current passing through 
this capacitor and the effect the ca- 
pacitor has on that current. If all cur- 
rent through the capacitor can be cut 
off, as when the component becomes 
open, the unit is effectively removed 
from the circuit. Thus, by placing Ri 
in series with Ci, we can provide a way 
for very nearly taking Ci out of the 
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circuit, electrically speaking, by using 
the maximum resistance of the control 
in series with it. If the control is 

rotated to its minimum position, how- 
ever, CT is fully effective. Since the 
setting of Ri determines the effective 
capacitance of CT across the oscillator 
tank, it provides us with the basic 
technique of being able to vary fine 
tuning without directly varying a ca- 
pacitor. 

Any device placed in series with the 
capacitor that controls the current 
through it may be used in an applica- 
tion of this sort in place of the resistor. 
In Fig. 1B, a crystal diode is used. 
Momentarily ignoring the presence of 

R in the circuit, we can see that, once 
the circuit goes into operation, the 
diode will act as a half -wave rectifier 
for the oscillator output. This will hold 
true only briefly, however; for this con- 
duction of the diode will quickly charge 
C2. Fully charged, C> now places a 
negative charge on the anode of the 
diode. Since the diode can only conduct 
when its anode is more positive than 
its cathode, it is cut off. This prevents 
current flow through C2, effectively re- 
moving it from the circuit. 

By bringing the potentiometer back 
to the circuit, this time as R2, we pro- 
vide a discharge path for the capacitor. 
Varying the control also varies the time 
constant of R2C2. This is another way 
of saying that we vary the degree to 
which C2 will be permitted to discharge 
during those alternate half cycles when 
the diode will not conduct in any case. 
Thus we vary the cut -off voltage 
applied by the capacitor to the diode 
during positive half cycles, and now 
have a means again for regulating cur- 
rent through the capacitor. 

One may wonder why it was neces- 
sary to complicate the circuit by intro- 
ducing the diode when the variable 
resistor, which is used nonetheless, 
could have provided the desired control 
by itself. However, having a diode 
about, whose degree of conduction may 
be varied by the application of a volt- 
age, turns out to be quite handy when 
Automatic Fine Tuning must be ap- 
plied. Before that is discussed, how- 
ever, a simpler refinement may be 
added to the circuit of Fig. 1B: by 
shunting another potentiometer across 
the receiver -located fine -tuning control 
(R_), a remote fine -tuning unit is ob- 
tained. This may be done conveniently 
through a remote socket located at the 
receiver. Since there will be inter- 
action between these two controls in 
parallel, Westinghouse recommends 
placing one in mid -position when the 
other is to be used. 

The "added control" of Fig. 1B need 
not be confined to a resistive control. 
As already noted in passing, a voltage 
introduced at this point, effectively 
across the diode, can bias the crystal 
so that it is cut off altogether, or this 
voltage can establish varying degrees 
of conduction. An AFT (Automatic 
Fine Tuning) circuit, shown in Fig. 3, 

is used in the receiver to develop such 
a control voltage. 

If the tuner oscillator is adjusted so 

that, without benefit of the fine -tuning 
circuit, it tends to run too high in fre- 
quency, we have the starting point for 
automatic correction. Then, by shunt- 
ing additional capacitance across the 
oscillator tank to the degree that it is 
needed, the oscillator can be tuned 
down until it is correct in frequency. 
To provide the voltage that will effec- 
tively produce this capacitance varia- 
tion, a circuit is used whose operation 
depends on differences that may be 
sensed in the video detector and ampli- 
fier stages which, in turn, depend on 
whether tuning is correct or incorrect. 

Let us begin with the case where the 
receiver, tuned to an inactive channel 
with its oscillator running slightly high, 
is suddenly switched to an active chan- 
nel. Normally, the sound i.f. in this 
receiver should be 41.25 mc., and would 
occur toward the bottom of the right - 
hand slope of the i.f. response curve 
shown in Fig. 2A, just above the trap- 
ped -out frequency of 41 mc. The video 
i.f., normally 45.75 mc., would fall at 
about the center of the left -hand slope, 
and is also shown in Fig. 2A. 

With the oscillator running too high, 
however, the beat frequencies will also 
be high. Let us say that the oscillator 
is 1.5 mc. above the desired frequency. 
The sound i.f. will then be 42.75 mc. 
and will occur high up on the curve of 
Fig. 2A. The video i.f. will be 47.25 mc. 
Also moving to the left, as the curve 
is drawn, it will drop down the left 
slope, effectively being attenuated out 
of action. With this signal lost, there 
can be no beat between it and the 
sound i.f., thus no 4.5 -mc. intercarrier 
signal is developed. However, the 
42.75 -mc. sound i.f., of very great am- 
plitude, will be rectified by the video 
detector of Fig. 3. 

Since this detector is AM- sensitive 
(Continued on page 138) 
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Fig. 1. The basic fine- tuning circuit. 

Fig. 2. Curves showing behavior of the 
automatic fine -tuning circuit (see text). 
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Fig. 1. Front and rear views of the 
stereo control unit described below. 

By 

IVAN FLORES 

Stereo 

Control 

Center 

Only two controls to set up proper stereo inputs, connect 
speakers, turn on equipment, and provide gain adjustment. 

WHEN the author first arranged his 
equipment for stereophonic opera- 
tion, it was surprising how much 

trouble it was to get it set up properly. 
This is especially true if the equipment 
is not exactly centered between the 
two speakers. And how often is it 
possible to place it thus? It may not 
be a convenient arrangement for asso- 
ciated equipment, or your wife might 
object to this location. 

At any rate, to balance a stereo sys- 
tem, it is necessary to adjust the vol- 
ume of one of the two channels, step 
back to a central listening position, 
notice which side is louder, and return 
and re- adjust one channel. This is the 
procedure if the program material is 
of about equal volume on both chan- 
nels. Sometimes a stereo broadcast is 
tuned in while the selection is in prog- 
ress or during a solo. It is almost 
impossible to know just how to bal- 
ance the two outputs in such a case 
as this. 

Just suppose, after getting all set 
up, someone complains that the vol- 
ume is too loud! Both channels must 
be reduced equally. This means an 
entirely new balancing procedure. 
When the "audiophobe" with the deli- 
cate ears leaves, another balancing 
process is required to restore the vol- 
ume. 

The device to be described will elim- 
inate the balancing procedure. It is 
applicable to stereo tape deck output 
or a broadcast setup using two tuners. 
If you are lucky (or prosperous) 
enough to have both stereo tape and 
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stereo broadcast systems, then this de- 
vice will accommodate and equalize 
both systems. Of course, two complete 
amplifiers and two speaker systems 
are still required. 

Some audiophiles derive a good deal 
of pleasure from-the myriad of knobs, 
dials, and controls which require set- 
ting, 'even in a monaural setup. Stereo 
listening gives this person the added 
fillip of twice as many knobs and a 
complicated tuning procedure before 
proper listening can begin. On the 
other hand, if you belong to the "set 
and forget" school, if you derive more 
pleasure from listening than fussing, 
this simplification should prove very 
gratifying. If you would like to simply 
switch one knob and manipulate one 
control and thereby completely- set up 
your equipment for stereo listening, 
then this is it! 

Of special interest is the dual 
potentiometer for level control of both 
channels. By presetting various vol- 
ume controls, this potentiometer may 
be used for controlling both channels, 
whether the source of the input is 
broadcast or tape. 

The device described has four 
switching positions, each of which will 
be discussed separately. 

Normal Monaural Operation 
In this mode of operation, most of 

the equipment is controlled by the pre- 
amplifier. The choice of input is made 
at the preamplifier, which, in this case, 
has push- button control for monaural 
tape, television, microphone,. phono- 

graph, or the FM tuner. Selection 
of input also turns the power on for 
the respective apparatus. The main 
amplifier is also turned on and its 
output is fed, properly terminated, into 
both speakers. 

AM Monaural 
Since separate AM and FM tuners 

are used in this system, it is necessary 
to have a position on the selector 
which allows the AM power to be 
turned on and the AM tuner output 
to be routed to the "tuner" input of 
the preamplifier. The main amplifier 
and both speakers are on, as was the 
case before. 

Broadcast Stereo 
In this mode of operation, power 

must be fed to the main and auxiliary 
amplifiers. The output of the FM 
tuner is fed into the "tuner" input 
of the preamplifier while the output of 
the AM tuner is fed to the input of 
the auxiliary amplifier. The output 
of the main amplifier is now fed to the 
main speaker and the output of the 
auxiliary amplifier is fed to the second 
speaker. 

Stereo Tape 
In this mode of operation, power 

must be obtained externally for the 
auxiliary amplifier. Power for the 
main amplifier and tape recorder is 
supplied, as previously, through the 
preamplifier power receptacles. "Tape 
Track 1." of the tape recorder is fed 
to the tape recorder input of the pre- 
amplifier through the level control. It 
passes into the main amplifier and 
then to the main speaker. The second 
channel from the tape recorder is fed 
through the level control into the aux- 
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iliary amplifier and then to the second 
speaker. 

A big part of the simplification 
achieved by this device is due to pre- 
setting of controls by indicating their 
proper position with little colored adhe- 
sive dots. Dots of red or green were 
placed on all controls which have to be 
preset before their use in the stereo 
setup. A green dot indicates control 
presettings for all equipment required 
for stereo broadcasts. A red dot indi- 
cates control presetting for equipment 
required for stereo tape use. The dots 
were also placed on the pilot lights 
which must be lit in order that the 
appropriate auxiliary equipment be on 
at the time. They also act as an in- 
dication of the position of the selector 
switch. No numerals or other indica- 
tions are required about the periphery 
of the selector switch. Thus, when 
the pilot lights with the red dots on 
them are lit and all controls with red 
dots on them are set to those dots, 
then stereo tapes may be played. The 
"dots" are obtainable in small pack- 
ages from a good stationery store. 
These dots have adhesive on the back 
and are useful in other applications. 
For instance, they may be used to 
distinguish among various types of re- 
cording tapes. One color could indicate 
half- recorded reels, while another 
would be for tapes to be permanently 
preserved, etc. 

Physical Design 

The unit was designed to fit into 
the decor of the writer's home. A 
cabinet houses the "hi -fi" equipment. 
The tuner and preamplifier each have 
individual open "cubby holes" to allow 
for ease of adjustment. The pream- 
plifier cubby has come room yet un- 
occupied. This was used to house the 
stereo control center. Fig. 1 shows the 
front and rear views of the stereo con- 
trol center. Notice the pilot lights 
with the dots on them. Dots are also 
used on the "tape" and "tuner" inputs 
of the preamplifier. Foam rubber 
strips were cemented to the outside of 
the cabinet to assure a tight fit in the 
"tubby hole." This is necessary so that 
the unit will not slip around when 
being switched. 

The many input and output jacks 
are numbered with "wire labels." A 
similar label appears on each end of 
the connecting wires. This makes for 
ease of removal and reconnection. The 
three jacks on the right and the toggle 
switch on the front are not strictly 
part of the unit. They are used to 
determine whether the tape recorder 
records from the tuner or the pre- 
amplifier. Shielded leads were used in 
some cases, even though this is not 
absolutely necessary. 

Componenfs 
The components used in the con- 

struction will be described in order to 
aid the prospective builder in dupli- 
cating the author's unit. For those who 
do not wish to make an exact copy of 
the author's unit, the operation shown 
should produce some useful ideas. 
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The phono receptacles used in the 
equipment are of the miniature variety 
since so many of them were required. 
Those seen in the photograph may be 
placed as close as five- eighths of an 
inch between centers. Instead of per- 
manently wiring the auxiliary ampli- 
fier and the AM tuner into the setup, 
it was felt that by supplying a.c. 
receptacles for each, the equipment 
could be used more flexibly and could 
be more easily maintained. The switch 
used is a six -pole, four -position ro- 
tary switch. Each of its positions and 
poles will be described later. The 
volume control consists of two 500,- 
000 ohm, 2 -watt potentiometers ganged 
together. Each potentiometer should 
have the same taper and should be of 
the audio taper variety. 

Two flat -type neon bulbs were used 
to indicate power for the additional 
tuner and amplifier since they were 
easily visible. Also, the dot labels 
adhere well. The chassis height was 
such that it would fit into just the 
amount of space left when the pream- 
plifier, in its own little cabinet, was 
placed within its cubby hole. The 
chassis was made from aluminum. All 
the holes were trilled before the 
aluminum was bent. The chassis was 
then bent to break. (This may be 
done in a machinist's vise.) Before 
the components were put in place on 
the chassis, it was sprayed with a gold 
paint, which comes in a spray can 
and is available in any hardware store. 
This was done so that the "control 
center" would match the other equip- 
ment. 

The block diagram of Fig. 2 indi- 
cates the various functions of the unit 
and how they are switched. The "X's" 
in this diagram indicate where switch- 
ing is done. 

The four positions of the switch in 
Fig. 3 are labeled as follows : F for the 
normal position using the FM tuner; 
A for the normal position using the 
AM tuner; S for the stereo broadcast 
position; T for the stereo tape posi- 
tion. The levels or poles of the switch 
are numbered from one to six. For 
example, the notation "A" indicates 
the third level in the normal AM tuner 
position. Fig. 3 gives, in compressed 
form, the entire diagram of the equip- 
ment. The "X's" in this diagram indi- 
cate that a closed circuit exists 
through the selector switch for the 

4 
®INDICATES SWITCH FUNCTION 

Fig. 2. Block }'diagram of entire system. 
The "X's" indicate where switching is done. 

positions listed above and to the left 
of the "X." Thus, at the very top of 
the diagram, the first "X" has an "A" 
and an "F" above it. In these two 
positions a closed circuit exists through 
this contact. This occurs on level one. 
This is shown by the "1" which ap- 
pears to the right of and above the 
"X" in the diagram. The first switch- 
ing level is used to switch the second 
speaker from the main amplifier on 
monaural to the auxiliary output on 
stereo. 

The second level is used to choose 
between the second channel of tape 
and the AM output on stereo opera- 
tion. The arm of this level is fed to 
the rear potentiometer. The arm of 
this potentiometer, in turn, is fed to 
the auxiliary amplifier input. 

The third switching level chooses 
between AM output, FM output, and 
the main tape output. This is applied 
by the arm of this level to the front 
potentiometer. The arm of this poten- 
tiometer is always connected to the 
tuner input of the preamplifier. Note 
here that during stereo tape operation 
the tape output is connected through 
the potentiometer to the tuner input 
of the preamplifier. This tuner input 
to the preamplifier, during stereo tape 
operation, should be open, as one would 
not use the tuner while listening to 
stereo tape; therefore, the connection 
is of no consequence. 

Level four of the selector switch 
connects the tape input of the pream- 
plifier directly to the tape output or 
connects it through the front poten- 
tiometer to the main output of the 
tape recorder. This is so because the 
level setting function is required for 

(Continued on page 100) 

Fig. 3. Complete 
wiring diagram of the 
stereo control unit. 
A single 6 -pole, 4- 

position switch is 
employed for the en- 
tire switching opera- 
tion. A dual pot is 
used for gain control. 

MAIN AMPLIFIER OUTPUTO 

AUXILIARY AMPLIFIER OUTPUTO 

SECOND TAPE CHANNEL 

AM OUTPUT 

FM OUTPUT 

MAIN TAPE OUTPUT 

A.0 POWER INPUT 

A.C. POWER INPUT 2 

X INDICATES SWITCH CONTACT (OPEN 
EXCEPT IN POSITIONS NOTED) 

RI B R2 DUAL GANGED POTENTIOMETERS 
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PLIS PL2 114W. NEON LAMPS 

A.F 1 

S,T 
X 

1 

T 

S 2 

A 3 

F.5 3 

T 3 

*SECOND SPEAKER OUTPUT 
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POWER-AUXILIARY AMP. 

6 -POLE, 4 POSITION SWITCH 
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By GEORGE W. STOLES 
Protect Engineer 

University Loudspeakers, Inc. 

The 

"Ultra- Linear" 

Hi -Fi Speaker 

Systems 
The S -11 15 -inch three -way system is shown in over -all and cut- 
away views. Models may be horizontally or vertically placed. 

High compliance, low efficiency woofers used in compact 

ducred -port enclosures in new wide -range University units. 

GOOD low- frequency response for 
high -fidelity systems is readily ob- 
tainable today with moderately 

large enclosures. Employing such en- 
closures, it is possible to design speaker 
systems utilizing a wide variety of com- 
plementary mid -range and tweeter 
units comprising good hi -fi systems. 

However, there are many occasions 
when such enclosures are not adaptable 
to a particular small room, such as a 
den, alcove, or study and it becomes 
desirable to have a conservatively sized 
system. 

Whereas past practice has made it 
difficult to obtain good bass response 
from small enclosures, recent develop- 
ments in the associated art of amplifier 
design have now made feasible small 
cabinet system designs with good bass 
response. This condition stems from the 

fact that with large amounts of clean 
amplifier power available, previous 
considerations of efficiency are of sec- 
ondary importance. It now becomes 
possible to design systems utilizing new 
approaches to vented cabinets and 
woofer design where the former high - 
level, mid -frequency efficiency of these 
woofers is considerably reduced to a level 
compatible with the normally low- level, 
low- frequency output of woofers, and 
yet with the larger amplifier power 
available, useful sound output levels 
over the entire woofer range may be 
achieved. 

This article will describe two new 
high -performance speaker systems of 
small dimensions, requiring no addi- 
tional components for full -range repro- 
duction. A cross -sectional view and 
equivalent circuit are shown in Fig. 1. 

In these systems the linear bass ex- 
tension is achieved, not only through 
the means of equalizing the mid -fre- 
quency sensitivity with the bass sen- 
sitivity, but through the additional 
principle of utilizing a modified vented 
cabinet to achieve more output over the 
extended bass range than would be pos- 
sible with a sealed enclosure. These two 
systems, although of relatively low - 
efficiency, are more conservative of am- 
plifier power than is the case with a 
totally enclosed box. 

In the design of these systems it is 
recognized that full audible frequency 
range is not readily achieved from a 
single speaker and, therefore, they are 
designed to be multi -speaker systems. 
One of these is a 2 -way system designed 
around a 20 cps- resonance 12" woofer 
with a crossover at 1500 cps, the other 
is a 3 -way system designed around a 
15 cps- resonance 15" woofer, with cross- 
over points at 500 cps for the mid -range 
and 2000 cps for the tweeter. 

As a consequence of the higher mov- 

D WOOFER CABINET 
IMPEDANCE IMPEDANCE 

i 

//////// 
CABINET DIMENSIONS 

12' 

25 26 7/8 

W 14 19 1/2 

D 14 1/2 17 1/2 

SIMPLIFIED EQUIVALENT CIRCUIT OF 
WOOFER SYSTEM 

INPUT 
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MID -RANGE 
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(Top) Fig. 1. The woofer system along with equivalent circuit. 

(Right) Fig. 2. Crossover networks for (A) 15//, (B) 12" systems. 
o 
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ing mass of the 15" woofer its mid - 
frequency response is attenuated, rela- 
tive to the 12" unit, requiring a mid- 
range speaker to bridge the gap be- 
tween the woofer and tweeter as shown 
in Fig. 3. The mid -frequency speaker 
is an 8" direct radiator tightly sealed in 
back to prevent its being driven by the 
high pressures inside the cabinet. The 
network schematics for both systems 
are completely shown in Fig. 2. 

The cabinet designs are of the vented 
type, utilizing a tube whose mass in 
conjunction with the cabinet compli- 
ance results in a resonance frequency 
of 30 cps. (This will hereafter be termed 
the cabinet resonance, to distinguish it 
from the speaker free -air resonance 
which occurs at 20 cps or lower.) The 
use of a vented enclosúre is advan- 
tageous from the point of view of max- 
imum sensitivity and minimum distor- 
tion as will be explained shortly. The 
use of a duct or tube is dictated by the 
requirement of maintaining an adequate 
area of opening so that there will be 
no losses due to viscous effects. A sim- 
ple aperture of the same area would re- 
quire a larger enclosure to tune to the 
same frequency. 

The reasons for choosing a system or 
cabinet resonance of 30 cps are many. 
The statistical distribution of program 
material is such as to make the range 
above 30 cycles more important than 
the range below 30 cps but by placing 
the system resonance at 30 cycles, we 
are, in effect, favoring the response at 
30 cycles. The equivalent circuit shows 
that at the parallel resonance frequency 
between the port mass and the cabinet 
compliance (i.e., cabinet resonance), we 
expect the circuit impedance to be high. 
Therefore, the amplitude of the cone 
motion will be small, thus reducing dis- 
tortion. Since 30 cps is the lowest fre- 
quency we want to favor, it is logical 
to allow the cabinet to exert its maxi- 
mum loading on the speaker at this 
frequency. It would be possible to de- 
sign an enclosure to resonate at a lower 
frequency, such as 20 cps for example, 
with consequent reduction in 20 cps 
distortion. However, there is little, if 

any, useful energy there and by tuning 
to this frequency the 30 cps response 
would be compromised. In addition, 
tuning to 20 cps would reproduce more 
rumble. 

The effective damping of the reso- 
nance just mentioned is accomplished 
electrodynamically. A full discussion of 
this solution to the damping problem 
involves consideration of flux density, 
coil mass, cone mass, and their effects 
in a more complete equivalent circuit 
than the one shown in Fig. 1. Clearly, 
such a discussion is not within the scope 
of this article. 

It is interesting to note in the anal- 
ogous circuit that if the inductance is 

open- circuited (this inductance being 
analogous to the port mass), we are 
left with a circuit having only compli- 
ance, which represents the case of a 
simple closed box. When this is done, 
the otherwise high parallel resonance 
impedance is removed and the cone am- 

(Continued on page 60) 
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HI -FI 

in the 
HOME 

Attractive high -fidelity setup chosen with a view 

toward expansion into a full stereophonic system. 

THIS month's cover photograph shows a 

nicely styled, yet compact high -fidelity 
system which is completely mounted atop 
a long, low coffee +able. Although the 
system as it now stands is basically a mon- 

aural setup, some thought has been given 
to the expansion of the system into a full - 
fledged stereophonic arrangement. Evi- 

dence of this is the fact that a stereo 
tuner has been chosen as one of the pro- 
gram sources. 

This stereo tuner (top unit at the far 
left) has both its AM output and its FM 

output fed into the complete amplifier 
unit. The amplifier, located beneath the 
stereo tuner, is of the popular flat type 
that matches the size of the tuner. The 

unit contains a complete preamplifier so 

that a separate unit is not needed for this 
function. 

Also connected to the input of the corn - 

plete amplifier is the output of a mag- 

netic phono cartridge being used in con- 
junction with a precision turntable. A 
compact, 2 -way speaker system, which is 

on the center of the table, is connected 
to the amplifier output. 

Conversion to Stereo 

In order to convert the system shown 

into a complete stereo setup, certain ad- 

ditional components must be included. The 

stereo broadcast program source, in the 

form of a stereo tuner, is already being 

used. But instead of using either the AM 
output or the FM output alternately, both 

outputs would be used at the same time 
for a stereo broadcast. This requires an 

additional complete amplifier, perhaps 
similar to the one already shown, to handle 
the additional channel simultaneously. 
What is more, an additional loudspeaker 
system, fairly similar to the one already in 

use, must be added for the other channel. 

The two speaker systems should be located 
according to the recommendations made 

by the broadcast station transmitting the 

stereo program. 
Finally, if it is desired to add the facility 

for handling the ever -growing library of 

stereo tapes, it will be necessary to add 

a tape deck that will handle the stereo 

tapes. The two outputs from the stereo 

tape heads must then be connected to the 

two individual amplifiers and speaker sys- 

tems. 
The loudspeaker system being used is the 

new University "Ultra- Linear" S -10L. This 
is a two -way system using a low- efficiency, 
high -compliance 12 -inch woofer and a 

wide -angle tweeter. A complete descrip- 
tion of this new system and details of its 

operation and performance are to be 

found in the adjacent article. 
The cartridge and tone arm used is the 

Shure "Dynetic." In this unit the cartridge 
and tone arm form one integrated design 
which has an optimum tracking force of 
only I gram and a compliance of 6 x 10 -8 

cm. /dyne. A moving magnet in conjunc- 
tion with a fixed coil are used in the head 

to produce the required output signal. 
For the complete story on the cartridge 
and tone arm, refer to the article on the 
"Dynetic" that appeared in our May, 1957 
issue. 

The turntable shown is the Rek -O -Kut 
"Rondine Deluxe" Model B -12H. This is 

a 3- speed, 12 -inch precision turntable that 
uses a hysteresis synchronous motor driving 
a machined, balanced cast -aluminum table. 
Instant speed switching is used, and there 
is a built -in 45 -rpm hub adapter. Turntable 
noise level is said to be 55 db below av- 

erage recording levels. 
The output of the cartridge is connected 

to the low level (high gain) magnetic in- 

put of the H. H. Scott Model 99 -D com- 
plete amplifier. The unit comprises a 22- 

watt power amplifier in conjunction with a 

built -in preamplifier. The preamp has two 
low -level magnetic inputs and three high - 
level inputs. Built -in tape and record 
equalization, and the usual bass, treble, 
and loudness controls are provided in the 
amplifier. 

The AM -FM stereo tuner is the H. H. 

Scot+ Model 330 -C. This unit has com- 
pletely independent AM and FM sections 
for receiving stereophonic broadcasts. The 

tuner features high sensitivity and high se- 

lectivity. Furthermore, the FM section uses 

special wide -band circuitry including 2 -mc. 

detector bandwidth. In the AM section, 
three- position adjustable bandwidth is pro- 
vided along with a 10 -kc. whistle filter. 
Separate AM and FM outputs are avail- 
able for stereo broadcast reception. 

All in all, the complete system, as shown 

here, makes for top quality sound repro - 
duction either from broadcasts or from 
records, with enough flexibility so that the 

system may be expanded, if desired, for 
stereo. (Photo by Ray Cicero) 
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Fig. 3. Comparative response of 12 -inch and 15 -inch woofers. 
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plitude in the region of 30 cycles in- 
creases, with a consequent increase in 
distortion. In addition, the output drops 
because the loss of radiation from the 
port opening is not offset by the in- 
creased radiation from the cone. In 
short, with the port closed, the cone 
must work harder to deliver a given 
acoustic output and, consequently, its 
distortion for a given output will be 
higher. The performance of the vented 
enclosure design in conjunction with a 
woofer of lower resonance than the en- 
closure resonance, is illustrated in Fig. 
4, which shows comparative response 
curves for the open port and the 
blocked port, indicating the increase in 
response due to the vented design, and 
in Fig. 5, which shows a plot of distor- 
tion at comparable output levels for 
the closed versus the open port. Curves 
shown are for the 12" woofer unit. 

Fig. 6 shows a plot of the distortion 
as a function of frequency for different 
power levels. Note that the distortion 
is low for even relatively high power 
levels and that at normal listening lev- 
els, the distortion is practically neg- 
ligible. The data shown is for the 12" 
woofer. The 15" woofer, naturally, has 
less distortion at comparable output 
levels. 

An interesting phenomenon observed 
in our laboratory during listening tests 
on these loudspeakers was the velocity 
of air flow in the duct. When testing for 
pure tones at 30 and 40 cycles, such 
high power inputs were utilized that a 
ribbon placed in the vicinity of the duct 
was caused to stand out at a consider- 
able angle due to the air velocity and 
matches were blown out with ease at 
a considerable distance from the port. 
With even these power levels, the out- 
put had very little harmonic content. 
On the other hand, during listening 
tests where music was the material that 
the speakers were reproducing, a rib- 
bon hanging at the port opening flut- 
tered only slightly even on heavy pas- 
sages. This would indicate that most of 
the time the power input to the speaker 
at the low frequencies is considerably 
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woofer with the port opened and closed. 

light, the middle -frequency sensitivity 
would be too high relative to the low - 
frequency sensitivity. In addition, a 
resonance mode due to the cone mass 
and effective cabinet compliance (the 
latter modified by the shunt mass of 
the port) would occur at a rather high 
frequency in such a small cabinet. If 
the magnet weight were reduced to 
maintain equality of low- and middle - 
frequency sensitivity, this resonance 
would be underdamped with consequent 
excess output and ringing. If, on the 
other hand, a heavier cone were used, 
a large magnet would be required to 
maintain equal sensitivity over the 
whole range. The resonance mode oc- 
curs at a lower frequency and the use 
of a large magnet provides optimum 
damping, with the result that there is 
no excess response or ringing. Conse- 
quently, -the woofer- driver design was 
evolved to utilize a high mass cone and 
a heavy magnet. 

The basic difference in performance 
between the 12" and 15" systems is that 
the 15" size, having a larger enclosure, 
has somewhat greater sensitivity at the 
lowest frequencies and requires a trifle 
less power to drive it. The 15" design 
also has more undistorted power -han- 
dling capacity due to the fact that for 
a given acoustic output, its amplitude 
of cone movement is less than for the 
12" system. 

The remainder of the design was 
predicated on maintaining flat response 
to as high a frequency as possible. Due 
to the necessarily reduced sensitivity of 
the woofer sections as a consequence 
of the small cabinet size, it was found 
necessary to attenuate the response of 
the associated high- frequency compo- 
nents to put them in balance with lower 
frequencies. The result is a response 
which extends with smoothness to 20 kc. 

Many of the design features found in 
these systems, such as the increased 
cone mass, are a consequence of the 
small cabinet size which is considered 
desirable in terms of the needs of a 
large segment of the buying public to 
purchase compact enclosures. 30 

Fig. 4. Twelve -inch 

less than that power level at which the 
speaker was tested and found to be free 
from distortion. 

With regard to the speaker mechan- 
ism itself, the design was based on 
achieving a minimum distortion and 
over -all sensitivity compatible with low 
frequency output. It should be men- 
tioned that over rather wide limits of 
speaker mechanism design, the enclo- 
sure design is the primary determinant 
of sensitivity in vented enclosures over 
a particular lcw- frequency region, and 
the driver and enclosure together de- 
termine over -all flatness, distortion, 
and sensitivity. 

Although the performance of these 
systems is a combined function of en- 
closure characteristics and speaker 
component characteristics, the woofers 
are of special design aimed at accom- 
plishing the smoothest low- frequency 
extension. The woofers were designed 
with as high a compliance as was con- 
sidered mechanically stable, two spiders 
being used on the 15" unit for more sta- 
bility due to the heavier moving sys- 
tem. The desirability of a high- compli- 
ance suspension may also be seen from 
inspection of the equivalent circuit; 
since one of the main sources of non - 
linearity is in the suspension, if its re- 
actance is made negligible compared to 
the reactance of the rest of the system, 
the distortion will be very low. 

The voice coil was designed to over- 
hang the physical length of the mag- 
netic gap so that there would be no 
change in the force on the voice coil 
with changes in its positon as it moves 
in the gap. Thus little distortion results 
from variations in the driving force when 
the coil moves through rather large 
amplitudes. 

The final consideration in the woofer 
design was to achieve a level of sensi- 
tivity at mid -frequencies 'equal to the 
sensitivity at low frequencies. To ac- 
complish this, optimum moving system 
mass and magnet weight had to be de- 
termined for the specified cone diam- 
eter. For example, if a large magnet 
were used and if the cone were very 

Fig. 5. Percentage distortion of the 12 -inch woofer unit. 
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Se 'vice and 

Public 

Relations 
DAY AFTER day, thousands of TV 

set owners scattered across this 
broad land just ask for trouble 

when they phone shop after shop to 
inquire "How much do you get for a 
TV service call ?" A lot of them end 
up in the clutches of free -wheeling 
service gyps who glibly quote the at- 
tractive price of two dollars for the 
"call" and then charge all the traffic 
will bear for "service." 

Some alert dealers have won loyal 
customers for themselves by the man- 
ner in which they handle this type of 
phone call. The standard practice in 
one dealer's organization is to reply : 

"We can send an apprentice serviceman 
to check your set for $2.00. However, it 
will cost five dollars if you want us to 
send one of our experienced techni- 
cians." The response from most custo- 
mers is "I don't want an amateur tink- 
ering with my set. Send one of your 
experienced men." 

In working out this plan for handling 
price shoppers, this dealer was aware 
of the fact that this type of customer 
always feels he did not receive ade- 
quate value for the money he had pre- 
viously paid out for home service. The 
technician who had been called before 
probably dashed in, changed a couple 
of tubes, collected five dollars for the 
call plus the charges for the tubes, 
and was on his way in less than ten 
minutes. The customer, to whom nine 
or ten dollars is important money, felt 
he or she was the victim of a racket. 

This dealer feels that it is his job 
as a businessman to adjust his business 
practices to suit the needs of the custo- 
mers in his market. He cannot change 
set owners, so he trains his employees 
in how to deal with people and get 
along with them. Weekly meetings are 
held to discuss customer relations. As 
a result, customers feel they get honest 
value for the money they pay for serv- 
ice from his organization. 

People are not analytical about how 
much It costs to provide service in the 
home. One dealer discovered the aver- 
age housewife's attitude toward trans- 
portation costs when he tried to explain 
his charges by telling her how much it 
costs to operate service cars. "I don't 
see why you should expect me to pay 

January, 1958 

By WILLIAM 
LEONARD 

The public's opinion of independent service 

controls the future course of the industry. 

for your cars," she said. "Everybody 
has to own a car just to get back and 
forth,froin work. ". 

In questioning the fairness of the 
five - dollar service charge, this set owner 
brought up the fact that two techni- 
cians she had called previously had 
each charged her five dollars for the 
call plus the cost of the tubes. Neither 
had been in her home ten minutes to 
complete the service. She figured they 
were making six calls an hour for which 
they were collecting thirty dollars plus 
the profit on the tubes. At thirty dollars 
an hour, she reasoned, these men were 
making as much money in two days 
as her husband earned in a month - 
and he had to pay for his own trans- 
portation to and from work! 

In another city, a set dealer who 
charges three -fifty per call, and freely 
admits he loses money on service, re- 
ceived an irate letter from a new cus- 
tomer about a $3.50 invoice for a serv- 
ice call. 

"This charge is unfair and outra- 
geous," the letter said. "Your man was 
in my house only a few minutes. My 
TV set did not need service. All it 
needed was an adjustment. While he 
was here you phoned and told him to 
call on a neighbor nearby whose set 
was out of order. I'm sure this neigh- 
bor paid your charges for the service 
call, so I don't see why you should 
charge me since there was nothing 
wrong with my set." 

In discussing this experience, the 
dealer said: 

"We are seriously at fault in the slap- 

happy way we handle service calls and 
in not making adequate charges for 
our time, knowledge, skills, and trans- 
portation. This man did not buy his 
set from us so there is no reason why 
we should be responsible for educating 
him how to adjust it. Yet he is unhappy 
over a charge that is less than our 
cost of operating. The fault is ours, of 
course, because our man did not make 
his efforts look as if they were worth 
the charges we had to have for the 
call. 

"People are inclined to be unreason- 
able when it comes to paying for serv- 
ice," he continued. "We must recognize 
that and find ways and means to make 
them feel they are getting real value 
for the charges we must make. In my 
case, I must raise my charges. In do- 
ing that we are going to give a polished 
type of service that will really look 
like the money. All service dealers 
must do that if they hope to stay in 
business." 

The report labelled "Buttonhook 
Service in the Push -button Age" in 
a recent issue of Time magazine served 
to emphasize the magnitude of the 
public -relations job that faces elec- 
tronic service dealers and technicians. 
Although it took a crack at all types 
of consumer service, the Time article 
devoted most of its verbiage to TV 
service. Relying on "case histories" and 
cartoons that are hoary with age in 
this fast -moving era, the implications 
of the report are that independent serv- 
ice is not adequate to handle the task 

(Continued on page 143) 
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Practical 

--A. Color TV 

for the 

Technician 

By KEN KLEIDON 
National Color TV Manager 

Hycon Electronics 

Part 6. The series concludes with techniques for 

localizing troubles in all parts of the color set. 

NEW TYPES of test equipment in- 
volved in color service techniques 
were noted in the previous article. 

The techniques and procedures them- 
selves will receive primary considera- 
tion here. The theme originally stated 
in the first article of this series is 
worth restatement here : in the com- 
patible color receiver of today, those 
circuits which handle the monochrome 
signal closely parallel their counter- 
parts in a black- and -white receiver. 

Fig. 1, the block diagram of a pro- 
duction -model color set of recent 
vintage, illustrates this parallel. The 
seven blocks at the top of the diagram 
are the all -new circuits which deal ex- 
clusively with the color portion of the 
transmitted signal -color burst and 
chrominance information. The remain- 
ing 23 blocks are either identical with 
their cousins in monochrome sets or 
very familiar. Whatever new develop- 
ments may occur in color- circuit de- 
sign, the basic ratio of 80% familiar 
circuitry to only 20% new circuitry is 
not likely to change much. 

Analyzing a color receiver in this 
manner enables servicing on a more 
realistic basis. A four -part division can 
easily be accomplished and will be a 
definite aid when troubleshooting. This 
four -part division, raster, picture, 
62 

sound, and color circuits, is indicated 
by broken lines. A percentage figure 
is also indicated as a comparison among 
the four parts. These figures were 
based on the number of tubes and 
circuits in each part. The raster 
(40 %), picture (30 %), and sound 
(10 %) circuits account for the familiar 
80% of the circuits. 

This fact can well be used to advan- 
tage by the service technician when 
attempting to isolate a problem in a 
defective color receiver. By analyzing 
picture and sound, a defect can be 
localized quickly. Fortunately the ma- 
jority of the service problems encoun- 
tered will be identical to those experi- 
enced in monochrome receivers or will 
lie in familiar territory. Also remember 
that the first requirement of a color 
receiver is to reproduce a good black - 
and -white picture before a normal color 
picture can be achieved. The mono- 
chrome circuits must be functioning 
normally before proper color reception 
can be obtained. Thus many faults that 
at first appear to involve defective color 
operation will quickly come into the 
category of the familiar, without the 
need to examine color circuits. 

Raster Circuits 
Just by analyzing the face of the pic- 

ture tube and simultaneously using the 
station selector or tuning control, the 
technician can often narrow the loca- 
tion of the trouble. As an example, if 
the receiver is tuned to an unused chan- 
nel and the face of the picture tube 
portrays a normal raster, the raster 
circuits of the receiver are functioning 
normally. If the raster fills the screen 
both horizontally and vertically, has 
adequate brightness and appears black - 
and- white, the raster circuits are in 
proper working order irrespective of 
the impression that may have been 
given by the face of the tube when a 
signal was being received. 

If the raster does not appear black - 
and -white (appears bluish, greenish, or 
brownish), the balance controls, con- 
sisting of the individual electron -gun 
screen and background controls, re- 
quire re- adjustment. If a discoloration 
is observed in one area of the tube's 
screen, the purity controls are not 
properly adjusted. Either condition 
would necessitate following the control 
adjustment procedure outlined in the 
receiver's service instructions by the 
manufacturers. 

Such conditions as no raster, no ver- 
tical sweep, insufficient horizontal or 
vertical size, poor focus, blooming, in- 
sufficient brightness, pin- cushioning, 
and the like, are identical to mono- 
chrome service troubles and can be 
isolated by using the same techniques 
and procedures now employed for 
monochrome receiver service. 

Picture and Sound Circuits 
If the raster circuits are found to be 

functioning normally, the station selec- 
tor control can again be used, this time 
to check the picture circuits. When the 
receiver is tuned to a channel provid- 
ing a monochrome signal, the picture 
tube should portray a stationary black - 
and -white picture with sufficient con- 
trast, detail, and acceptable conver- 
gence if the picture circuits are func- 
tioning properly. These include (Fig. 1) 
the tuner, i.f. amplifier, a.g.c., video, 
sync, and convergence sections. 

If color fringing is observed at a dis- 
tance of eight to ten feet from the face 
of the tube, the convergence controls 
require re- adjustment. The control ad- 
justment procedure outlined in the re- 
ceiver's service instructions should be 
carefully followed when correcting for 
misconvergence. Other possible trou- 
bles include : no picture, no sound -no 
picture, negative picture, smear, no 
horizontal or vertical sync, hum in pic- 
ture, and the like. These are all familiar. 

The sound circuits of a color receiver 
are also similar to the same circuits 
in a monochrome receiver and can be 
serviced in a like manner. 

Color Circuits 
This leaves only about 20% of the re- 

ceiver to be checked. Again, by observ- 
ing the face of the picture tube and 
tuning to a channel providing a color 
telecast (or by connecting a color -bar 
generator to the antenna terminals), 
it can easily be determined whether the 
color circuits are functioning normally. 
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Service troubles in the color circuits 
basically fall into three categories : (1) 
no color, (2) no color sync, and (3) im- 
proper color. Before considering steps 
to be taken to check color circuits, it is 
taken for granted that correct repro- 
duction of a monochrome picture has 
been established, as noted; for even 
with these symptoms a "monochrome" 
circuit defect may be the cause. 

1. No Color: In this condition, the 
face of the picture tube portrays a nor- 
mal monochrome picture with no evi- 
dence of color even when the receiver 
is tuned to a color telecast or when a 
color bar generator is employed to pro- 
vide the signal. This condition could 
actually be caused by a defect in any 
one of the seven color stages of Fig. 1. 
However, as an aid when attempting 
to isolate the defective stage, checking 
the color killer is the best starting 
point. This stage is a dividing point in 
the color circuitry. The bandpass am- 
plifier, burst amplifier, and color -killer 
circuits are closely inter -related. When 
trouble develops in one of these cir- 
cuits, unfortunately, the operation of 
the others is likely to be affected be- 
cause of the action of the automatic 
chrominance control (a.c.e.) circuit. 
(Refer to Part 3 of this series in the 
October issue of this publication.) If 
trouble develops in either the burst 
keyer or burst amplifier, the color -burst 
signal will be lost. The keying voltage 
normally developed by the color burst 
and applied to the color killer will then 
be reduced and the color -killer stage 
will operate to cut off the bandpass 
amplifier. A loss of color on the face 
of the picture tube will result. 

If the color -killer stage is checked 
and found to be operating (preventing 
the development of color information), 
the cause will usually be found in those 
circuits which process the burst signal, 
already noted. If the killer is found to 
be inoperative, as it should be when 
color signal is being received, then the 
circuit defect resulting in absence of 
color probably lies in the remaining 
color circuits : the 3.58 -mc. oscillator, 
the bandpass amplifier, or the demod- 
ulators. 

In either case, a wide -band oscillo- 
scope is virtually an essential tool in 
localizing the defective stage. Probing 
from one stage to the next will indicate 
where the signal is lost or changed in 
shape or amplitude. For this procedure, 
a standardized signal is desirable in 
place of the constantly changing and 
unpredictable signal evident during an 
actual color broadcast. In cases where 
the mere presence or absence of signal 
is at issue, any signal will serve. How- 
ever, there are the many cases where 
shape or amplitude is important and in 
these the standardized output from a 
stable generator, together with the typ- 
ical oscillograms in the instruction 
booklet or in the set manufacturer's 
service data, will be of incalculable 
value. 

There is always the possibility, when 
a no -color condition exists, that the de- 
fect is outside the color circuits even 
though a normal monochrome picture 
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may seem to be in evidence on normal 
monochrome transmissions. Defects 
that are not immediately apparent may 
be altering frequency response in the 
monochrome circuits in such a way that 
color information is not being passed 
through these portions. Involved in such 
cases could be the antenna system, the 
tuner, i.f. amplifier, video detector, and 
video amplifier. The color -bar generator 
is useful in verifying or eliminating 
this possibility. First, the r.f. output 
of the generator is connected to the 
antenna terminals of the receiver. If 
color is now reproduced, the cause lies 
outside the receiver. If a proper color 
display does not appear on the face of 
the tube, the video output of the color 
generator should be connected directly 
to the video detector. Should color now 
be in evidence, the defect must lie 
somewhere in the tuner or i.f. circuits. 
Cases like these will not be usual how- 
ever. 

2. No Color Sync: This symptom will 
be encountered when the receiver is 
tuned to a color transmission. A normal - 
appearing monochrome picture will be 
portrayed on the face of the picture 
tube, but color information will appear 
as unstable stripes, generally diagonal, 
running through the picture. With the 
color information thus obviously out of 
mesh or out of synchronization with 
the monochrome portion of the picture, 
it is obvious that the 3.58 -mc. subcar- 
rier oscillator is not locked to the cor- 
rect frequency. The defect, however, 
could be either in the oscillator itself 
or in one of the other circuits shown 
in Fig. 1 that process the burst signal. 

Again, the oscilloscope can be useful 
in signal- tracing the burst through the 
suspected stages. As a shortcut, the hue 
control (sometimes called the color - 
fidelity, phasing, or shading control) 
may be used to narrow down possibili- 
ties first. If manipulation of this con- 
trol has some effect on the picture, the 

trouble is likely to be in those circuits 
prior to it; that is, preceding the oscil- 
lator. If no effect is evident, the oscil- 
lator, including the control, should be 
examined. 

3. Improper Coloring: The widest va- 
riety of ills falls under this heading, 
and the differences in symptoms are 
the hardest to describe. Causes range 
from simple misadjustment of the hue 
control to failure of one of the demod- 
ulators. The first test point for local- 
ization is the demodulator circuitry it- 
self. A color -bar generator is the best 
device to use for this test. After it is 
connected, the output from each de- 
modulator is observed with the oscil- 
loscope and compared to the reference 
pattern expected at that point. If both 
waveforms are correct, troubleshoot- 
ing moves in the direction of the am- 
plifiers following the demodulators 
(where they exist), to the matrix cir- 
cuits, and to the grid circuits of the 
picture tube, or other circuits belong- 
ing to the separate guns. The possibility 
of a defective gun in the tube must also 
be considered. 

If one waveform only is incorrect 
coming out of the demodulators, then 
that demodulator is defective. If both 
waveforms are incorrect, then trouble 
ahead of the chroma detectors is indi- 
cated. The bandpass amplifier and the 
subcarrier oscillator or the output net- 
works of these stages become suspect. 

Obviously, not every type of fault 
that is likely to occur in a color re- 
ceiver has been catalogued. However, 
the large majority will fall into the cat- 
egories noted and will yield to syste- 
matic service techniques. Of course, 
the same could be said of monochrome 
service; but, after all, color circuits 
merely consist of vacuum tubes, resis- 
tors, capacitors, coils, transformers, and 
the like. All that they demand is an 
extension of present practical proce- 
dures. 30 

Fig. 1. This stage -by -stage block diagram applies to most recent color sets. 
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Series -String Tubes 

and 

Circuits 

By ROBERT M. HUGHES 
Receiving Tube Design Engineer 

General Electric Company 

This TV design is here to stay. Peculiar to it 
are certain service problems and test procedures. 

WHEN A TUBE heater fails in a se- 
ries string, it is traditional for the 
service technician to cuss because 

he has to "waste time" looking for the 
culprit- which, of course, is always the 
last tube he checks. This common atti- 
tude is somewhat short -sighted. After 
all, the increasing use of series -heater 
wiring is one of the more important of 
the money- saving, cost- reduction devel- 
opments that has enabled the television 
industry to reach its present enormous 
proportions. Consequently, the use of 
series heaters may also be considered 
as a factor in the present size and vol- 
ume of the service industry. 

Whereas the first TV receivers were 
bulky, expensive instruments requiring 
a strong signal to produce a small, dim 
picture, today's receiver, costing and 
weighing perhaps a third as much, pro- 
duces a brighter picture, four times 
larger, with half as many tubes. Series - 
string heater circuits have had a great 
deal to do with this remarkable change. 
Especially important has been the rela- 
tively new science of building special 
tubes, designed for just such use, stem- 
ming from the following simple prem- 
ise: the "hot resistance of a tube . 

heater is roughly seven times that of 
the same heater at room temperature. 

Neither technician nor manufacturer 
has been able to devise a simple, eco- 
nomical, and foolproof method of in- 
stantly spotting the one burned -out 
filament in a string. Nevertheless, 
improvements in the design of these 
tubes have yielded dividends for all. 
The best strategy for the alert techni- 
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cian is to soak up as much working 
knowledge as he can on the subject to 
fall back on in puzzling cases. 

Tubes available for the early series - 
string circuits did not have identical 
heater currents and so required a com- 
plicated series -parallel heater circuit 
with current -adjusting resistors instead 
of a simple series circuit. Some circuits 
also used resistors with a negative - 
temperature coefficient of resistance to 
reduce the initial current surge when 
the receiver was turned on. This made 
the receiver warm up so slowly that it 
was well over a minute after the switch 
was turned on before a picture could 
be seen. 

A common cause of tube failure in 
these early series -string circuits was 
heater burn -out, due primarily to surge 
voltage across individual tubes. Surge 
voltage was caused by unequal warm - 
up time of the heaters in these tubes. 

If one tube warms up faster than the 
remaining tubes, this means that its 
heater resistance will increase faster 
than the resistance of the rest of the 
string. Since the current through the 
string is dependent upon the resistance 
of the string, this tube with a high re- 
sistance will have higher- than -normal 
voltage drop across it, resulting in a 
higher- than -normal power dissipation - 
and eventual burn -out. Therefore, for 
surge voltage to be eliminated and for 
the voltage across each tube to be con- 
stant during warm -up, the resistance of 
each tube must be in a constant ratio 
with that of the entire string. This re- 
quires that all tubes in the string take 

the same amount of time to warm up. 
Series -string tubes usually have a 

higher- than -normal voltage between 
the heater and cathode. To prevent 
breakdown of the insulation between 
these elements, they must be designed 
to have a sufficient safety factor to 
withstand continuously this heater - 
cathode voltage. Also, in most early 
series -string circuits, a tube burn -out 
could cause an unbalance of current 
and subsequent damage to other tubes 
in the circuit. 

Tubes designed specifically for se- 
ries- string type heater circuits now 
feature (1) the same heater current in 
all tubes in a given line, (2) a constant 
warm -up time, and (3) an adequate 
heater -cathode volt age rating. The 
heater power required is somewhat de- 
pendent upon the picture tube size. In 
general, the 600 ma. line is intended for 
receivers with a 21" picture tube, 
while the 450 ma. line is for smaller 
receivers which use fewer tubes. By us- 
ing the correct line, an efficient heater 
string using little or no extra dropping 
resistance is possible. Such an example 
is shown in Fig. 1. 

There are construction features and 
testing methods used in the production 
of series -string tubes which were not 
found necessary in the production of 
regular tubes intended for parallel 
heater operation. For example, tubes 
must pass a "warm -up" time test. 
Warm -up time is defined as the time it 
takes the heater voltage across the 
tube to increase to a value equal to 
4 th of its rated value. This time 
should be approximately eleven sec- 
onds. Correlation tests show that the 
surge voltage that a tube will be sub- 
jected to in a series string is inversely 
proportional to warm.up time. 

The warm -up time in a tube is con- 
trolled mainly by the mass of the heater. 
If the heater mass is low, the warm -up 
time will be short and if the mass is 
high, the warm -up time will be long. 
Tube manufacturers control both the 
heater wire and the insulating coating 
on the heater wire to a close tolerance 
to produce a reliable tube for series - 
string applications. 

Whereas the current through one 
tube in a parallel arrangement will af- 
fect neither the voltage nor the current 
in other tubes in the same circuit, there 
is an interaction among tubes in a se- 
ries string. For this reason, tube -test- 
ing methods, for the service industry 
as well as for the manufacturer, must 
be revised somewhat to take into ac- 
count the fact that a tube's electrical 
characteristics, when it is tested in iso- 
lation, may not be the same as when it 
is tied into a string. Fundamentally, a 
tube's electrical characteristics depend 
on emission from the cathode. If emis- 
sion is low, plate current and transcon- 
ductance will also be low. 

Now let us take the case of a tube 
with poor cathode emission whose 
heater also has somewhat lower resist- 
ance than it should. With a fixed volt- 
age applied to this heater, current will 
be higher than normal; thus heater 
power will also be higher. This will 
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bring the cathode to a higher tempera- 
ture than is normal for it, restoring the 
emission capabilities of the cathode. 
This tube would probably work ade- 
quately in a parallel circuit, and would 
also pass test in a conventional tube 
checker. 

If, on the other hand, this same tube 
is placed in a constant -current circuit 
(as in series strings) instead of a con- 
stant- voltage circuit, the low heater re- 
sistance will cause a low voltage drop, 
causing a lower- than -normal heater 
power. This would further aggravate 
the poor emission. Thus, it can be seen 
that the poor-emission tube might not 
be rejected for series -string ñse unless 
the tube was tested with a constant - 
heater current, instead of a constant - 
heater voltage. Some service tube test- 
ers are equipped to test heaters with 
fixed current instead of fixed voltage. 
Where the technician does not own a 
checker of this type, he can avoid many 
puzzlers by keeping this point firmly in 
mind. 

In most ways, the servicing of series - 
string receivers involves correcting the 
same type of faults that other TV re- 
ceivers develop. There are, however, 
some problems which are peculiar to 
series -string sets. 

Series -string sets may contribute an 
additional shock hazard in servicing. 
For greatest safety, an isolation trans- 
former should provide power for the 
receiver and the chassis should be 
grounded. 

In a receiver with parallel- connected 
heaters, all heaters are at ground po- 
tential at one end. Usually the most 
voltage which can be developed be- 
tween any part of the heater and the 
cathode is the nominal heater voltage, 
usually six volts, plus whatever cathode 
voltage is developed across the bias re- 
sistor. However, there are some ex- 
ceptions. For example, the damper 
tube, a cascode tuner tube, or an audio - 
output tube in a stacked "B +" circuit 
has a high voltage on the cathode. In 
a series -connected heater circuit, the 
voltage between the heater and the 
cathode also depends on where the tube 
is connected in the string, being low at 
the grounded end and as high as the 
line voltage at the high end. Note this 
progression from ground, at the bot- 
tom, to high a.c., at the top, in Fig. 1. It 
is this high heater -cathode voltage that 
may make a series -string set develop 
faults different from parallel- heater 
sets. Most set designers keep those 
tubes which would be most sensitive to 
heater -cathode leakage or hum at the 
low or ground end of the string, and 
put the tubes which are relatively in- 
sensitive to leakage or hum at the high 
end of the string. 

Breakdown between the heater and 
cathode may be in the form of leakage 
or a relatively low- resistance short. 
Leakage may cause the set to perform 
poorly or not at all, but seldom causes 
any permanent damage elsewhere in 
the circuit. Heater -to- cathode shorts, 
however, may cause damage to other 
tubes or components. 

- Heater -cathode leakage will develop 
a voltage at power -line frequency on 
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the cathode, the size of the voltage de- 
pending on the amount of the leakage, 
the resistance between the cathode and 
ground, and the position of the tube in 
the heater string. If the cathode is 
connected directly to ground, chances 
are that a great deal of leakage could 
pass unnoticed. There are some syn- 
chronizing and sweep circuits which 
have large values of cathode resistance. 
In thëse, a slight amount of heater - 
cathode leakage can cause picture dis- 
tortion and synchronizing trouble. A 
slight amount of heater -cathode leak- 
age in audio circuits will cause hum. 
Since tube testers may not indicate this 
small amount of leakage, it is some- 
times necessary to determine whether 
a tube is offending in this way by re- 
placing with one which is known to be 
good. In the servicing of series -string 
receivers, a careful analysis should be 
made of the circuit to determine 
whether heater -cathode leakage and 
the developed a.c. voltage in the cath- 
ode could cause the particular trouble 
being repaired. 

When an outright heater -to- cathode 
short develops in a tube in a series 
string, other secondary troubles may 
show up as a result. On the one hand, 
this could be nothing more than a 
burned -out cathode resistor, as could 
occur in the cathode circuit of the 6CG7 
in Fig. 2. However, things may not be 
so easy : in the same diagram, a similar 
short in the 12DQ6 horizontal- output 
stage would burn out a winding of the 
flyback transformer! 

Another chain reaction could be set 
up if the heater -cathode short were to 
develop in the damper stage of many 
receivers. Note that the cathode of this 
stage may be connected to the "B+" 
supply. The direct short could put raw 
a.c. on the filter capacitors in the power 
supply, thus destroying them. Con- 

versely, the high d.c. levels present at 
the cathodes of many damper tubes 
(boosted "B + ") could very well over- 
load other heaters in the string, once 
à heater- cathode short develops in the 
damper, and cause damage to these. 

Heater overload need not occur only 
because d.c. is improperly impressed on 
the entire string through a short in one 
tube; a short of this type may damage 
other heaters because of excessive a.c., 
also. Consider what happens when the 
heater of a tube somewhere in the 
middle of a string is grounded. This 
might happen either because of a short 
in the tube itself or by the shorting of 
a filament bypass capacitor`. Half the 
tubes in the string w=ould be shorted 
out, and thus unlit. The others would 
be carrying increased current and 
voltage. One or more could thus burn 
out. Again, when components burn up, 
a careful study should be made of the 
circuit to determine cause before the 
obvious defect is repaired and an 
attempt is made to restore the set to 
operation. An embarrässingg repetition 
might be avoided. 

Particular care must be used in re- 
placing tubes. Only those designed for 
series -string applications should be 
used, even though the six -volt proto- 
type may have the correct heater -cur- 
rent rating; otherwise set reliability 
may be impaired. 

Tube manufacturers generally pro - 
vide well- engineered tubes for the spe- 
cial requirements of series -heater serv- 
ice. Accumulated field experience has 
indicated that the new tubes are con- 
siderably more reliable in such service 
than the older six -volt prototypes. 
With proper servicing methods by re- 
sponsible technicians, the public will 
continue to enjoy the reliability now 
possible with series- string transformer - 
less receivers. 30 
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Fig. 3. Manner in which sweep and r.f. 
generators are applied to the receiver's 
antenna input through Chromatic Probe. 

Fig. 1. Color -bar display produced 
by a standard color -bar generator. 

Fig. 2. Rainbow pattern comprises grad- 
ually blending reds, blues, and greens. 

Generate your own color -difference signals to 

check bandpass amplifiers and other circuits. 

ALTHOUGH a color -bar generator is 
an essential instrument in any busy 
color -TV service shop, beginners 

and experimenters sometimes wish to 
do color -TV test work with a minimum 
of equipment. You will find that con- 
ventional alignment generators will 
produce reasonably useful color pat- 
terns and signal waveforms, which find 
application in both installation and 
servicing of color -TV receivers. 

One basic difference between a stand- 
ard NTSC color -bar pattern and a color 
spectrum produced by alignment equip- 
ment is shown in Figs. 1 and 2. A 
definite sequence of individual color 
bars is obtained in the NTSC bar dis- 
play; while the color spectrum or rain- 
bow consists of a gradual progression 
and merging of various color -difference 
hues. The color -difference sweep seen 
in Fig. 2 does not display true colors, 
nor does it include many of the familiar 
lighter colors, such as yellow, pink, etc. 
Nevertheless, as we shall see, a color - 
difference sweep is a useful test signal. 

This color -difference sweep to which 
we make reference is variously called 
a rainbow signal, linear -phase sweep, 
color- difference spectrum, side -lock sig- 
nal, or offset color subcarrier. Some of 
the reasons for these various names 
will become apparent as the discussion 
progresses. 

Getting a Rainbow Pattern 
When the outputs from a sweep gen- 

erator and a marker generator are 
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applied to the antenna -input terminals 
of a color -TV receiver through a 
Chromatic Probe (Fig. 3) in a given 
way, a color -difference spectrum may 
be produced on the screen of the color - 
picture tube. 

Such patterns provide much useful 
information concerning the operation 
of the r.f., i.f., and bandpass amplifiers, 
color detectors, and matrix section. In- 
formation is also obtained concerning 
color sync, burst gating, and quadra- 

EDITOR'S NOTE : Recent comparisons 
between the types of various color -signal generators currently available have tend- 
ed to favor the instrument whose output 
is an NTSC type of bar pattern over the 
one that provides a rainbow. That each has its virtues is evident from the fact that some manufacturers make both 
types. Bob Middleton takes note of some 
of the things that can be done with a rainbow signal and also tells how one may be generated with existing equip - ment. 

ture alignment. Some of the tests in- 
volved are discussed here. 

The arrangement of the alignment 
generators with the probe is shown in 
Fig. 4. The Chromatic Probe is a non- 
linear mixing device using a crystal 
diode to permit the output from one 
generator to be modulated upon the 
output from the other generator. To 
adjust the generators and the receiver, 
first tune the channel selector of the 
receiver to a vacant channel. Advance 
the color -intensity control of the re- 
ceiver to maximum, and advance the 

By ROBERT G. MIDDLETON 
Formerly Chief Field Engineer 

Simpson Electric Co. 

brightness control to approximately 
three -quarters of maximum. 

In this application, the sweep or FM 
generator is actually operated as a 
standard signal generator : its sweep - 
width control is turned to zero and its 
blanking control is turned off. In fact, 
this entire procedure could be carried 
out with two standard generators that 
will tune the required frequencies; the 
sweep or FM generator is mentioned 
simply because it is most likely to be 
the only second generator available in 
many shops. In any event, this genera- 
tor is first dialed to the frequency of 
the vacant channel to which the re- 
ceiver is tuned. The technician can 
recognize when he is exactly on fre- 
quency by observing the screen of the 
picture tube : he will note a change in 
brightness when he is correctly in tune. 

In the next step, the AM generator - 
the second one-is adjusted to provide 
output at the frequency of the 3.58 -mc. 
color subcarrier, or 3.579545 mc., more 
closely. This signal is mixed in the 
probe with channel- frequency output 
from the sweep generator. As a result, 
the color circuits of the receiver are 
acted upon so that a solid field of color 
will appear on the screen of the picture 
tube if both generators are accurately 
adjusted to their correct frequencies. 
To achieve the correct display, it will 
probably be necessary to touch up the 
brightness control of the receiver and 
the tuning dials of both generators as 
well. 

To obtain a rainbow pattern, the AM 
generator must now be carefully tuned 
down so that it is 15,734 cps below the 
frequency of the color subcarrier. Its 
frequency will be that of the so -called 
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offset color subcarrier, or 3.563811 mc. 
When this has been done correctly, a 
single rainbow of color will appear on 
the screen of the picture tube. This 
rainbow, shown in Fig. 2, can be used 
to set up the color -phasing (hue) con- 
trol of the receiver quite successfully. 
As it actually appears on the screen 
the rainbow pattern begins with dim 
orange on the screen at the left -hand 
edge, merging into bright red. Blues 
are next in evidence, merging into 
greens at the right -hand edge. When 
the color -phasing control is misad- 
justed, the entire spectrum will shift 
horizontally 'on the screen. One ex- 
ample of this shift is shown in Fig. 7. 

Correct adjustment is obtained when 
the control is manipulated to produce 
the conditions shown in Fig. 2. 

Certain unorthodox patterns may 
arise as a result of improper adjust- 
ment of the generators, but they are 
easily understood and corrected. For 
instance, if the AM or second generator 
should happen to be tuned two scan 
intervals (31,468 cps) rather than one 
below the 3.58 -mc. color subcarrier, two 
rainbows would appear on the screen 
of the picture tube (Fig. 8) rather than 
one. If this lower- frequency generator 
were tuned to three horizontal scan 
lines below the color subcarrier, three 
rainbows would be displayed, and so on. 

If the AM generator were to be in- 
advertently tuned so that it were 15,734 
cps above the color subcarrier instead 
of being below it by the same amount, 
a single rainbow would also appear, 
but it would be turned around. That 
is to say that the color sequence would 
be the same, in reverse : greens would 
be on the left, blending into blues in 
the center, with the red group appear- 
ing to the right. Actually, any of the 
so- called unorthodox displays men- 
tioned here could be used successfully, 
but, for the sake of simplicity and to 
avoid confusion, the standard rainbow 
is generally considered to be the one 
discussed in connection with Fig. 2, 

achieved when the AM generator is 
tuned to 15,734 cps below the sub - 
carrier frequency. 

Rainbow patterns do not have all the 
colors of the spectrum present, and 
those colors which are obtained appear 
somewhat dim, with blue predominant, 
as compared to the colors provided by 
an NTSC generator. The rainbow sig- 

Fig. 7. When the rainbow spectrum 
shifts horizontally on the screen, the 
color -phasing control is misadjusted. 

nal is incomplete, having no Y or 
luminance component. Since the lumi- 
nance level is an important part of the 
"standard" colors that are produced by 
a generator whose output consists of 
separate bars of color, we can thus ac- 
count for the difference in quality of 
color produced by the two types of gen- 
erators. Nevertheless, a rainbow signal 
is an economical signal from which 
considerable useful information may be 
derived. 

Scope Applications 
When a scope is suitably applied in 

the receiver circuits, the rainbow sig- 
nal provides additional useful informa- 
tion concerning the adjustment of the 
chrominance circuits. A vectorimeter 
pattern may be obtained by applying 
the output from the R -Y detector to the 
vertical amplifier of the scope, and 
applying the output from the B -Y de- 
tector to the horizontal amplifier of 
the scope, as shown in Fig. 5. The basic 
pattern obtained, with suitable adjust- 
ment of the vertical and horizontal 
gain controls of the scope, is illustrated 
in Fig. 6. 

The vectorimeter pattern obtained 
from a rainbow signal is circular, ex- 
cept for a "bite" which is taken out by 
the chrominance blanking pulse. As the 
color -phasing control is turned, it will 
be observed that the position of the 
"bite" rotates around the pattern. The 
position of the chrominance blanking 
interval for normal operation is as 
shown in Fig. 6. 

When the AM generator is not set 
very closely to the offset color sub - 
carrier frequency, color sync is lost - 
the rainbow pattern "runs" on the 
screen of the color picture tube and 
the vectorimeter pattern on the scope 
screen becomes a rapidly rotating and 
confused display, as shown in Fig. 9. 

Note that in the case of some color - 
TV receivers, the blanking pulse is dis- 
played outward from the vectorimeter 
pattern, instead of inward. This type 
of display is illustrated in Fig. 10. Note 
also in Fig. 10 that the pattern is some- 
what elliptical, and not quite circular - 
this condition brings up another point. 

If the quadrature transformer in the 
color receiver is in proper adjustment, 
it will be possible to obtain a circular 
vectorimeter pattern by adjustment of 
the horizontal and vertical gain con- 

Fig. 8. Two rainbows will be displayed 
when the color -subcarrier signal is off- 
set by two horizontal scan intervals. 
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Fig. 4. (A) Schematic circuit diagram for 
the Chromatic Probe. (B) How both gen- 
erators drive the set through the probe. 
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Fig. 5. A vectorimeter display is ob- 
tained by feeding the output from the 
R -Y detector to the scope's vertical in 
put and the output from the B -Y de- 
tector to the scope's horizontal input. 

1+(R-Y) 

1 -IR -Y) 

Fig. 6. Normal vectorimeter pattern 
obtained, after adjustment of scope 
gain controls, with the test hook -up 
to the detectors shown in Fig. S. 

trois of the scope. In case a circular 
pattern cannot be obtained, it is indi- 
cated that the quadrature transformer 
is not correctly adjusted; an ellipse 
appears which cannot be brought into 
circular form by scope adjustment. 

Fig. 9. When color synchronization 
has been lost, the vectorimeter pat- 
tern turns into this confused swirl. 
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Fig. 10. In some receiver circuits. 
the blanking -pulse portion of the 
vectorimeter pattern will be displayed 
outward from the center of the circle. 
rather than biting in toward the center. 
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Fig. 11. An elliptical pattern after 
optimum adjustment of scope controls 
indicates the need for re- adjustment 
of the set's quadrature transformer. 
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Fig. 12. Points for connecting gene- 
rators and oscilloscope in making a 
response check of the chroma amplifier. 

Fig. 13. Color- detector output when 
input signal is a rainbow pattern. 
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When an elliptical pattern appears, 
such as depicted in Fig. 11, the slugs 
in the quadrature transformer must 
then be adjusted to produce the cir- 
cular pattern of Fig. 6. The elliptical 
pattern results from incorrect phase 
of color -oscillator voltages fed to the 
R -Y and B -Y detectors, and these phase 
errors are corrected by adjustment of 
the slugs in the transformer. There 
are other methods of checking the ad- 
justment of the quadrature trans- 
former with a rainbow signal, but this 
vectorimeter check is the simplest. 

Another method, preferred by some, 
is to apply the output from one of the 
color detectors to the vertical -input 
terminals of a scope and to display the 
rainbow output signal on 15,734 -cycle 
saw -tooth sweep. A sine -wave display 
with superimposed blanking pulse ap- 
pears, as shown in Fig. 13. As the color - 
intensity (saturation) control of the 
receiver is advanced, the sine -wave pat- 
tern increases in height until the over- 
load point is reached, when one or both 
peaks will start to flatten out, as illus- 
trated in Fig. 14. Proper operation, of 
course, is obtained only below the over- 
load point. 

As the color -phasing control is turned, 
the position of the blanking pulse on 
the sine wave "slides" along the wave. 
When the quadrature transformer is 
properly adjusted, the pulses observed 
at the outputs of the R -Y and B -Y de- 
tectors will be 90° apart on the sine - 
wave displays. 

Bandpass Amplifier Check 
Good quality of color reproduction 

depends, in part, upon proper alignment 
of the chrominance bandpass amplifier. 
The frequency- response limits of this 
amplifier are typically from 3.1 to 4.1 
mc., and the shape required of the re- 
sponse curve depends upon the circuit- 
ry used in the other signal sections 
of the receiver. A typical bandpass- 
amplifier response curve is illustrated 
in Fig. 15. 

Tuning slugs are provided for con- 
touring this curve, and the alignment 
procedure is somewhat similar to that 
encountered in i.f. alignment, except 
that the frequency of operation is con- 
siderably lower. Since many sweep gen- 
erators provide some output down to 
2 mc., the low signal frequencies han- 
dled in this receiver section can be 
swept directly for alignment purposes. 
However, in the case of the many sweep 

Fig. 14. The signal of Fig. 13 is 
shown overloading the color detector, 

generators that do not have adequate 
low- frequency output, the very same 
Chromatic Probe discussed earlier may 
be used to extend sweep output down- 
ward in frequency to the point that it 
will be adequate for the sweep align- 
ment of any circuit in a color receiver 
that is subject to such alignment. 

In this sort of application, the two 
generators are fed into the probe in the 
manner already described, but they are 
set to approximately the same fre- 
quency and the probe acts as a hetero- 
dyning device. In this way, the output 
from one generator beats against the 
output from the other generator, with 
the output from the probe being the 
difference between them. Another dif- 
ference between this setup and the one 
described earlier is that the sweep gen- 
erator, in this case, continues to operate 
as a sweep generator, with the sweep - 
width control being set to cover a band 
of frequencies sufficient to the bandpass 
of the circuit under test. In other 
words, output from the probe is a sweep 
output that has been heterodyned down 
to be low enough in frequency for ap- 
plication to the circuit under test. 

A typical test setup for checking the 
frequency response of a chroma band - 
pass amplifier is shown in Fig. 12. In 
this example, the low- frequency sweep 
signal is applied to the grid of the 
chroma amplifier tube from the Chro- 
matic Probe. Note that a demodulator 
probe is applied at the output of the 
amplifier; its use is necessary in order 
to obtain a standard display of the fre- 
quency response curve, such as pub- 
lished in the receiver service manual. 
An undemodulated type of display can 
be obtained on a wide -band scope if the 
detector probe is omitted, but such dis- 
plays are less conventional and less 
familiar. 

Other Tests Are Possible 

As the operator gains familiarity 
with his alignment equipment, he will 
find other useful tests to be made, such 
as use of a Chromatic Probe to check 
the rejection of the 920 -kc. beat be- 
tween color and audio carriers; use of 
the sweep generator as a low- frequency 
square -wave generator to test video 
amplifiers for phase shift; use of the 
sweep generator to determine the im- 
pedance match of a front end to a 
lead -in, and others. However, such pro- 
cedures cannot all be explained in a 
single article. 30 

Fig. 15. Bandpass amplifier response 
curve for a typical color receiver. 
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"Outboard" Equalizer-Bias 

Amplifier for Tape Recording 

The "outboard" equalizer -bias amplifier 
unit is being used here with the Heathkit 
hi -fi preamplifier and Viking tape deck. 

VP UNTIL about a year ago high - 
fidelity, or extended range, tape re- 
cording was considered something 

for professionals who had the will and 
the means to invest in expensive equip- 
ment. Any other recorder was neces- 
sarily of the "utility" type -not too 
exacting as far as frequency response 
and fidelity was concerned. 

With the advent of low -cost tape 
decks, such as the Viking FF75 series, 
capable of performance comparing 
favorably with expensive professional 
equipment yet priced within reach of 
the hobbyist, a new interest in tape as 
a hi -fi medium has been generated. 
Along with this new concept of tape 
recording came the equally new con- 
cept of using as much of a presently 
existing hi -fi system as possible. Ex- 
cellent tape recording preamplifiers 
are now available in the low- priced 
field, designed to provide the necessary 
tone ejualization, bias current, and 
impedance matching for a tape record- 
ing head. 

But what about that nice preamp you 
now have with the suggestive label over 
one of the jacks on the back : "for tape 
recording" or "tape recorder output "? 
This poses the question, can the hi -fi 
preamp be used for tape recording? 
This is one of the questions most fre- 
quently received by Viking. 

The answer is no -not without some 
extensive modifications that will de- 
stroy the resale value of your unit (if 
you should ever want to trade it for 
something better) or changing it to the 
extent that many of its present func- 

January, 1958 

By EARL E. SNADER 
Customer Service 

Viking of Minneapolis 

Can you use your hi-fi preamp to make tape recordings? 

The answer is yes, with this unit that provides a bias 

oscillator, proper equalization, and impedance match. 

tions might be limited. A tape recording 
amplifier must: (1) include a bias 
oscillator, (2) provide the proper type 
of tone equalization for the magnetic 
tape medium, and (3) match the imped- 
ance of the record head accurately. 
Also, about 32 db of gain is necessary 
for recording from a .6 volt program 
signal source. 

If you would like to use your hi -fi 
preamp for tape recording, you can do 
so with an `outboard" recording am- 
plifier and your preamp. The unit about 
to be described has been designed for 
that purpose. 

General Features 
This `outboard" tape recording am- 

plifier is designed for use with a com- 
mercial preamplifier unit such as the 
Heathkit WA -P2. As such, it provides 
the equalization, bias supply, has im- 
pedance matching for tape recording 
on a Viking FF75R deck. The same 
equalizer -bias amplifier can be used 
with any commercial preamplifier unit 
such as Macintosh, Fisher, Harmon - 
Kardon, or any others which provide 
an output of at least .6 volt for tape 
recording. 

The unit includes three triode stages, 
with one 6AV6 and one triode section 
of a 12AV7 operating as resistance- 

coupled amplifiers. The second section 
of the 12AU7 operates as a tone 
equalization stage providing NARTB 
equalization. A 12AV7 operating as a 
balanced push -pull oscillator provides 
erase and bias current at a frequency 
of approximately 60,000 cps. 

A 6E5 "Magic Eye" tape recording 
level indicator is used because of its 
small size, low cost, and simplicity. Al- 
though it is not as accurate as a vu 
meter it is well adapted for use in a 
unit of this type. The correct imped- 
ance matching is provided for a Viking 
75 -1 half -track record /playback head 
or either section of a Viking 75 -S2 in- 
line stereophonic record /playback head. 
Power requirements are 300 volts d.c. 
at 15 ma. and 6.3 volts a.c. at 1.2 amps. 
Details on a separate power supply, if 
required, will be given later. Connec- 
tions to the erase and record /playback 
heads on the tape deck are made with 
18 -inch shielded leads. The unit, as con- 
structed, is very compact, measuring 
only 61/4 inches long by 41/, inches high 
by 3 inches wide over -all. It includes 
a recording level control and combina- 
tion switch for removing the 300 volt 
d.c. plate supply when the amplifier is 
not being used for recording. All of the 
parts are standard with the exception 
of the special bias oscillator trans - 
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former which is available from Viking 
of Minneapolis. 

A good hi -fi preamplifier becomes a 
high -fidelity tape recording amplifier 
when the "tape recorder output" jack 
of the preamplifier is connected to the 
input jack on this "outboard" record- 
ing amplifier unit. All of the normal 
inputs on the preamplifier can be used 
in the regular way. It is also possible 
to connect the output of a tuner or 
record player preamplifier to the input 
jack of this recording amplifier. This 
eliminates the necessity of going 
through an audio control -preamplifier 
first. 

Fig. 2 shows the recording frequency 
response of this unit when connected 
to the "to tape recorder input" jack of 
a commercial preamplifier. The over -all 
frequency response of a record /play- 
back cycle using an NARTB equalized 
playback system will be flat within - 
3 db, from below 30 to 12,000 cps. 

A tape deck equipped with only one 
erase head and one record /playback 
head can be used. One disadvantage of 
such an arrangement is the necessity 
for changing leads in going from re- 
cording to playback, since no playback 

circuitry is included in the "outboard" 
recording amplifier. This disadvantage 
can be avoided, however, by using a 
tape deck equipped with a second 
record /playback head in addition to the 
erase head and one record /playback 
head normally used. A playback system 
can be permanently connected to the 
one record /playback head and this re- 
cording amplifier to the other. The 
Viking FF75RM deck can be used in 
this type of an arrangement. 

Construction 
The chassis is an aluminum box 2% 

inches high by 514 inches long by 3 
inches wide. The front of this box 
serves as the front panel of the am- 
plifier. The section with the small 
flanges at each end serves as the bot- 
tom. 

Three of the tubes, the 6AV6, 12AU7, 
and 12AV7, are mounted in a straight 
line along the left -hand side with their 
centers 3/4 inch in from the edge. The 
four- section filter capacitor is mounted 
with its center 7/6 inch in from the 
right edge and 1% inches in from the 
front of the chassis. The bias oscillator 
transformer, mounted in the right rear 

corner, is centered with the filter ca- 
pacitor and the 12AV7 tube socket. An 
extra 9/64 inch hole is drilled 7/16 inch in 
from the left edge of the chassis and 
centered between the 6AV6 and 12AU7 
tube sockets. This is for one terminal 
strip. Another 9/64 inch hole is drilled 
on the tube socket center line and 11/16 
inch in front of the 12AV7 tube socket 
center. This is to be used for a second 
terminal strip. Two 9 /64 inch holes are 
drilled between the filter capacitor and 
the bias oscillator transformer to ac- 
commodate the small bracket which 
holds the 6E5 tube socket, inside the 
chassis. 

The 6AV6 and 12AV7 tube sockets 
can be mounted using 4/40 x 1/4 inch 
machine screws threaded into the top 
of the chassis. Since the 12AU7 Vector - 
type tube socket mounting screws can- 
not be threaded into the chassis be- 
cause the shield base mounts from the 
top and the Vector socket mounts from 
the bottom, the holes for these screws 
are made a little larger. 

The filter capacitor is mounted on an 
insulating plate to facilitate the use of 
a minimum number of chassis grounds 
when the unit is wired. It may be 

Fig. 1. Schematic diagram of unit. The 6AV6 and one section of the 12AU7 are operating as resistance -coupled amplifiers. The second section of the 12AÚ7 is the tone equalization stage, while the 12AV7 operates as abalanced push -pull oscillator providing erase and bias current at a frequency of about 60 kc. A 6E5 tuning eye tube is used as recording level indicator. 
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necessary to dress the hole made by a 
standard 1%_ inch punch so the capaci- 
tor mounting lugs do not touch the 
chassis. 

The 6E5 level indicator tube socket 
is mounted on a small bracket. The end 
of this tube projects slightly through 
the 1% inch hole in the front of the 
chassis and to the right of the level 
control. An Amphenol Type No. 78S6 
socket, mounted on the socket bracket 
with a retainer ring, is used for the 6E5 
tube. This bracket should be made from 
fairly heavy aluminum, both for maxi- 
mum strength and also because a shim 
may be necessary to secure the socket 
and retainer ring if the metal is too 
thin. Mount the bracket on the chassis 
with its mounting flange forward. Pins 
No. 6 and 1 of the tube socket should 
be toward the outside edge of the 
chassis when the socket is being 
mounted. 

A series of % -inch holes is provided 
in the front to mount the level control 
and in the rear to mount grommets to 
pass the power cable and leads to the 
tape deck. A standard RCA phono jack 
is also mounted in the rear of the 
chassis, to serve as an input jack. This 
is toward the same edge of the chassis 
as the tubes and level control on the 
top and front respectively. 

Mount a terminal tie point on the 
underside of the chassis and at the bias 
oscillator transformer lug in the center 
of the chassis. 

The following details should be kept 
in mind when mounting the parts: The 
three lugs on the level control should 
be toward the top of the chassis, near- 
est the 6AV6 tube socket. This tube 
socket is mounted with pins 1 and 7 
toward the outside edge of the chassis. 
The 12AU7 and 12AV7 tube sockets are 
mounted with pins 1 and 9 toward the 
outside edge of the chassis. 

Wiring 
The wiring is not difficult even though 

the assembly is very compact. The 
Vector socket, for instance, can be com- 
pletely wired before it is permanently 
mounted and this is a good place to 
begin. 

Use a Vector socket that extends 11/s 
inches below the chassis and is equipped 
with six insulated lugs and one ground 
lug around the bottom. These lugs can 
be identified as follows : "A" below the 
No. 1 pin of the tube socket; "B" below 
pins 2 and 3; "C" below pins 4 and 5; 
"D" below pin 6; "E" below pin 8; and 
"F" below the space between pins 9 
and 1. The ground lug "L" is below the 
space between lug "F" and "A." 

Refer to the schematic diagram Fig. 
1, where the various lug designations 
appear as circled letters. Starting with 
lug "A" we have resistor R,, R,, and 
the wire to one section of the filter 
capacitor. At lug "B" we have resistors 
R.:, R,, and R,,, capacitor C, and ground 
wires to the center shield of the 6AV6 
tube socket and ground lug "L." At lug 
"C" we have one lead from resistor 
R,,, R,,, and R,,, and leads to one section 
of the filter capacitor and to one of the 
terminal strips for connection to the 

January. 1958 

Over -all view of unit with level control and recording level indicator at front end. 

Shielded cables to record and erase heads and the power cable may be seen here. 
The tubes, filter capacitor, and bias -oscillator transformer are atop the chassis. 

bias oscillator coil. At lug "D" we have 
the other end of capacitor C. and resis- 
tors R. and R.. At lug "E" we have R9, 
R,0, and R,,; also C. and C7. At lug "F" 
we have Rm, R., and the other end of 
R. A lead also goes to a section of the 
filter capacitor. No mention is made of 
the connections to the tube socket pins 
because this becomes obvious as the 
lugs are wired. 

After the wiring has been completed 
on the Vector socket, it can be mounted 
and the filament string wired next. 
Then the rest of the wiring can proceed 
normally. 

A terminal tie strip is used for con- 
nection between R, , R,,, and the "B 
plus" lead from the switch mounted on 
the level control. One lug on the second 
terminal tie strip is used for connection 
between R., and capacitors C,., and C,,. 
This is the lug nearest the edge of the 
chassis. The other lug is used for con- 
nection between R. and C and the 
1N294 crystal diode. The end lug of 
the third tie strip nearest the 12AV7 
tube socket is used for connection be- 
tween C,,., R.-., and the center conductor 
of the erase head lead. The next lug is 
used for a common ground connection 
for the brown lead of the bias oscillator 
transformer, resistors R.., R:,, and R.. 
of the bias oscillator circuit, the shield- 
ing braid of the record and erase head 
leads and the ground wire (black) of 
the four -conductor power cable. A 
ground lead is also connected between 

+lo 

+5 

m 0 
5 

this lug and pin No. 5 of the 6E5 tube 
socket. The third lug on this terminal 
tie strip is used for the slate colored 
lead from the bias oscillator trans- 
former and C,,. One lug of a fourth 
terminal strip is used for connection to 
the positive 300 -volt lead (red) of the 
four -conductor power cable and a lead 
to the switch mounted on the level 
control. The other insulated lug is used 
for connection to R,., C,,, and the center 
conductor of the record head connect- 
ing lead. 

Capacitor C. and resistor R. are 
mounted between pins 3 and 5 of the 
6E5 tube socket. Resistor R. is mounted 
between pins 2 and 4 of the 6E5 tube 
socket. It is necessary to allow a slight 
amount of slack in the wiring to the 
6E5 tube socket because this socket 
must be moved slightly to replace the 
6E5 tube. Capacitors C,,, C,:, and C9. are 
mounted directly on the 12AV7 tube 
socket. 

Shielded leads 18 inches long with 
standard RCA phono plugs on one end 
are used between the recording ampli- 
fier and the tape deck. Since it is some- 
times troublesome to mount these 
phono plugs on the end of a lead, a good 
idea is to purchase commercial patch 
cords equipped with the proper type 
plugs on each end and cut them to the 
length desired. The plug to the erase 
head may be colored red and to the 
record head black. Ordinary shielded 
phono wire with a braided insulating 

Fig. 2. The recording frequency response of the unit when it is connected to the 

"to tape recorder input" jack of a commercial high-fide ity preamp ifier unit. 
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View of underside of equalizer -bias amplifier showing locations of some components. 

covering is used between the input jack 
and the level control. The series resis- 
tor, R5, can be fastened to the end of 
this lead at the level control and a short 
piece of spaghetti pushed over it. Ca- 
pacitor Ci is connected across the input 
jack. 

These detailed suggestions do not 
complete the wiring. But from this 
point on it can be done in the conven- 
tional way and so specific suggestions 
are not being made. A lug is mounted 
at one of the mounting screws of the 
filter capacitor to provide a connection 
between the chassis and the electrical 
ground of the circuit. No other ground- 
ing to the chassis is necessary except 
where the input jack is mounted on 
the rear of the chassis. The shielded 
lead from this jack is grounded at the 
jack end only. 

A 4 -prong power plug is connected to 
the end of the 2 -foot long power cord 
with the filament leads soldered to pins 
1 and 4. The ground wire is connected 
to pin 3 and the positive 300 -volt wire 
to pin 2. 

Power Supply 
A conventional power supply, capable 

of delivering 300 volts of well filtered 
d.c. at 15 ma. and 6.3 volts a.c. at 1.2 
amps, can be used with the equalizer - 
bias amplifier with good results. 

It is assumed that the equalizer -bias 
amplifier will be used with a preampli- 
fier that is capable of delivering this 
amount of power to an auxiliary unit; 
or that the preamplifier is powered 
from the power supply of an amplifier 
that is capable of delivering enough 
power to supply the equalizer -bias am- 
plifier in addition to the system pre- 
amplifier. 

In cases where a separate power sup- 
ply is required the circuit of Fig. 3 can 
be used. Voltage regulation is not abso- 
lutely necessary because the drain of 
the equalizer -bias amplifier is rather 
steady. If the VR tubes are omitted it 
may be necessary to increase the value 
of current limiting resistor Ri to 8000 
ohms or more. Two power plugs are 
provided, in case it is desired to use the 
power supply to power a commercial 
preamplifier in addition to the equal- 
izer -bias amplifier. 

Testing 
After all the wiring has been com- 

pleted and the amplifier is ready to 
test, a dummy load jack should be pre- 
pared. This can be a double phono jack 
with a 2 -watt, 6800 -ohm resistor con- 
nected across the jack for the red, or 
erase head, lead and a 2500 -ohm resis- 
tor connected across the jack for the 
black, or record head, lead. 

Fig. 3. Circuit of separate supply with provision for octal or four -pin plugs. 
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Connect the power cable to a suitable 
power supply, preferably at the pre- 
amplifier unit, to minimize the chance 
of "ground loops" that might induce 
hum or cause other difficulties. The only 
modification that might be needed in 
your existing power supply arrange- 
ment is to disconnect the center tap of 
the power transformer filament wind- 
ing or the hum balancing potentiom- 
eter, whichever the case may be, from 
ground and insert a small battery to 
apply a positive potential of 9 to 15 
volts between the filament string and 
ground. Since there is no current drain 
through the battery, shelf life can be 
expected. If there is a power amplifier 
in the system with the cathodes of the 
power amplifier tubes operating at a 
potential of 9 to 15 volts or more above 
ground and these cathodes are bypassed 
with a capacitor of 10 to 15 pfd. or 
more to ground, it is good practice to 
connect the filament center tap to the 
cathodes. This will provide a positive 
potential for the recording amplifier 
filament string and is adequately by- 
passed to ground. A battery is unneces- 
sary in such an arrangement. 

The reason for applying the positive 
potential to the filament string is to 
minimize filament -to- cathode emission 
which can cause objectionable hum, 
particularly in the 6AV6 tube. 

After the tube filaments have had a 
chance to warm up, advance the record- 
ing level control to switch on-the high - 
voltage plate supply. The target of the 
level indicator tube should immediately 
show its normal glow, with a shadow 
deflection of about 90 degrees or slight- 
ly less. Check the potentials at each 
pin of the tubes in the recording ampli- 
fier, using a high impedance vacuum - 
tube voltmeter. These should corre- 
spond, within 15 per -cent, to the volt- 
ages given on the schematic diagram 
shown previously. 

Short the input jack on the equalizer - 
bias amplifier. It should be possible to 
advance the recording level control all 
the way with no change in the record- 
ing level indicator shadow deflection, 
when the input is shorted. If the shad- 
ow is not centered, the 6E5 tube socket 
can be turned enough to center it. Any 
change in deflection when the level con- 
trol is advanced with the input jack 
shorted indicates hum or other trouble 
in the recording amplifier. 

Connect the output of an audio signal 
generator to the input jack and feed a 
0.6 volt signal at 1000 cps into the input 
of the equalizer -bias amplifier. The re- 
cording level indicator shadow should 
close with no overlap when the level 
control is advanced a little less than 
one quarter of a turn. 

The next step is to adjust the resistor 
R25, between the erase head lead and 
the record head lead, for the correct 
amount of recording bias current in the 
record head. If a Viking FF75 series 
tape deck is being used, this should be 
0.8 to LO ma. The manufacturer's spec- 
ifications should be followed for any 
other type of head. 

(Continued on page 127) 
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Subminiature 

Transistor 

Power 

Supply 

FRANK H. TOOKER 

RI 

PLI 

QUITE a lot has been said, but ac- 
tually very little has been done, 
about a.c.- operated power sources 

for transistor circuits. It is hoped 
that the present article will start the 
ball rolling, and in the right direction. 

Transistor power supplies apparent- 
ly got off to a poor beginning when 
filament transformers were recom- 
mended as the voltage -stepdown unit. 
Filament transformers are capable of 
supplying considerably more current 
than transistor circuits require. Thus, 
they are bulky and out of step with 
the trend toward miniaturization that 
has accompanied transistor develop- 
ment. Actually, the answer to the size 
problem has been right under our noses 
for some time. A number of transistor 
audio transformers- principally those 
distributed by Argonne Electronics 
Mfg. Corp. -work very well as minia- 
ture power transformers, and they 
measure only 1" x3/4" x 3/4 "! 

The full -wave power supply circuit 
shown in the schematic diagram, Fig. 
1, is quite conventional in appearance, 
except for the 117 -volt a.c. input. An 
NE -48 neon lamp (PL,) and a 15,000 - 
ohm, 1 -watt resistor (R,) are employed 
at this point as a regulator to wipe out 
line -voltage variations. The regulation 
that can be obtained through the use 
of these two simple components is more 
than adequate for the majority of ap- 
plications. At 5 milliamperes d.c. out- 
put, for instance, the variation is on 
the order of ±0.1 volt d.c. when the 
line voltage is varied over the whole 
range from 90 to 130 volts a.c. 

The d.c. output voltage and ripple 
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The power transformer is cemented in the 
plastic box and clamped until the cement 
has hardened. Then the filter choke is 
mounted in a similar manner in the other 
end of the plastic box as is shown in the 
photograph of the completed unit above. 

Tiny a.c.- operated battery substitute has very low 

ripple along with simple but effective regulation. 

percentage to be expected when vari- 
ous currents are drawn from this min- 
iature power source are given in Table 
1. Note that these are quite adequate 
to accommodate many different tran- 
sistor circuits. 

The Miniature Choke 

The miniature choke, CH,, can be 
made from any of the Argonne 3/4" x 

x N3" transistor audio transform- 
ers. Because Argonne winds its coils 
on little nylon bobbins, the procedure 
is simple and there's very little chance 
of any serious mishaps. Merely dis- 
assemble the transformer, i.e., remove 

the mounting frame and all the "E" 
and "I" laminations which make up 
the core. Remove all the original turns 
of wire from the little nylon bobbin, 
and rewind the bobbin almost full with 
No. 38 Nylclad or Formvar magnet 
wire. It isn't necessary to count turns. 
Leave enough space on the bobbin for 
a couple of wrappings of plastic tape 
as an outer covering, and make sure 
none of the wrapping or the wire ex- 
tends beyond the edges of the bobbin. 
Finish off the coil by using a couple 
of pigtail leads from the original trans- 
former windings. Insulate the solder 

(Continued on page 132) 

D.C. OUTPUT 
Milliamperes 

0 

2 

3 

4 

Volts 
6.6 
5.2 
4.8 
4.5 
4.2 
4.0 

Ripple 

0.03% 
0.05% 
0.10% 
0.16% 
0.23% 

Table 1. Output voltages and ripple 
I percentages for various load currents. 

Fig. 1. Complete schematic diagram.. 
and parts list for the subminiature supply. 

R,- 15,000 ohm, 1 w. composition res. 
C,- Miniature 20 .ufd., 15 v. elec. capacitor 

(Lafayette CF -123 or equiv.) 
C,- Miniature 30 Add., 15 v. elec. capacitor 

(Lafayette CF -124 or equiv.) 
CH,- Subminiature filter choke (see text) 
P14-Type NE -48 neon bulb 
CR,, CR2-1N295 crystal diode rectifier 
T, -Transistor audio trans.. used as power trans. 

(Argonne AR -101, sec text) 
CRI CHI 
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2710.a.\\ 

Service Shop 
By JOHN T. FRYE 

THROUGH THE SAFETY GLASS 

pWINTER cold front had come 
through and swept all the clouds 
from the sky. The weather was 

clear, bright, and cold with a snap to it 
that set the blood tingling. Barney, who 
was very sensitive to changes in the 
weather, came bounding into the serv- 
ice shop in gay spirits to find Mac, his 
employer, holding a mysterious -looking 
black and chrome tube in his hands. 

"Yo, ho, ho, and a bottle of rum!" 
Barney chanted. "What, if anything, 
are you doing with that sawed -off tele- 
scope, Boss ?" 

"As usual, you're about as wrong as 
you can get," Mac retorted as he slid 
the tubes together. "Instead of a 
sawed -off telescope, this is actually a 
long -range microscope. In fact, it's a 
'TV Tubescope' manufactured by the 
Edmund Scientific Corporation of Bar- 
rington, New Jersey. 

"What's this 'long -range microscope' 
jazz you're giving me ?" 

"This microscope is intended for 
viewing the dot pattern of a color 
kinescope through the safety glass. As 
you know, with the ordinary micro- 
scope, the object being viewed must be 
quite close to the front objective lens 
of the instrument, usually less than an 
inch away. But the safety glass keeps 
us from getting that close to the tube 
face, especially where it curves away 
at the edges. The working distance of 
this special job is 414" which is ample 
to allow us to focus on every portion of 
the tube screen." 

"I don't need any microscope to see 
the dots put out by our dot generator." 

"I'm not talking about those dots; 
I'm talking about the individual col- 
ored phosphor dots on the screen of the 
kinescope. On a 21" screen these are 
still only about 1 /100th of an inch in 
diameter, and I doubt that even your 
20/20 vision allows you to see them 
very clearly. But take a squint through 
this microscope at the screen of that 
color set going over there and you'll 
see what I mean." 

"It's no use right now," Barney re- 
marked; "there are no color programs 
on." 

"You're forgetting something," Mac 
chided; "take a look." 

Barney placed the front of the black 
anodized aluminum tube against the 
safety glass and pulled out the chrome 
draw tube until the microscope was in 
focus. 

"Wow, that's beautiful!" he ex- 
claimed. "When I look through the 
microscope at this perfectly white area, 
I see a wonderful mosaic of red, blue, 
and green dots. Of course, now that I 
think about it, I realize this is what I 
should expect to see. I know that white 
on a color receiver is produced by hav- 
ing these closely spaced red, blue, and 
green dots glow with just the right 
amount of relative brilliance. They are 
so tiny and close together that the eye 
cannot see them separately but re- 
ceives a combined impression from 
them so that their primary colors are 
'mixed' to produce white. As I say, I 
know this to be true; but you really 
have to see it to believe it. You're sure 
right about that!" 

"The main use of the microscope is 
in establishing color purity," Mac ex- 
plained. "In order to achieve the best 
possible purity, you want the beam to 
strike the exact center of each phos- 
phor dot as nearly as possible, and you 
need a microscope to see when this has 
been accomplished." 

"What's the power of this gadget ?" 
Barney wanted to know. 

"This particular model magnifies 
twenty -two diameters. Different eye- 
pieces can be had to give 14X or 27X 
magnification, but this is the model, I 
am told, that most technicians prefer. 
Awhile ago I was looking at a ruler 
with it and the field of view seems to 
be about V. As with most micro- 
scopes, the image is inverted and re- 
versed as to left and right." 

"I can see a real need for it in color 
TV work, but color sets are still few 
and far between around here. How did 
you ever talk your Scotch blood into 
letting you buy such a specialized in- 
strument?" 

"It wasn't easy," Mac admitted with 
a grin as he returned the Tubescope to 

its leather case. "You'll probably be 
tickled to know I quizzed the manu- 
facturer as to why it has to cost as 
much as it does. After all, it looks like 
a fairly simple optical instrument to 
me. He reports this microscope is ex- 
pressly designed to well the single 
job of viewing color TV dot patterns. 
That means a color- corrected achromat 
has to be used on the objective lens 
since simple lenses would distort and 
alter the color pattern. Moreover, that 
long -working- distance requirement 
makes it impossible to employ avail- 
able optical systems." 

"That explains why he has to charge 
more for it, but I still want to know 
how you persuaded yourself to buy it," 
Barney probed. 

"Well, I convinced myself I could use 
it for other things around the shop than 
color TV. That long working distance 
makes it mighty useful for examining a 
stylus without removing it from the 
cartridge. Even when the arm will not 
lift up but a short distance, you can 
usually maneuver this microscope and 
the light so that the point of the stylus 
can be thoroughly examined. And let 
me show you another use for it I just 
found before you came in. The printed 
circuit chassis of this a.c. -d.c. set has 
a broken lead in it. I can make the set 
cut on and off by flexing the board. 
You know how hard it is to spot those 
hairline breaks with the naked eye, but 
take a look at this line right here where 
I have marked it with the crayon pen- 
cil. See that crack clear across the 
lead? Sticks out like the Grand Can- 
yon when you look at it through the 
microscope, doesn't it ?" 

"Yeah, and so does the way you twist 
your own arm into buying something 
you want," Barney said with a smile. 
"You're Scotch, all right; but you sim- 
ply can't resist a piece of interesting 
new equipment. Speaking of printed 
circuits, though, I see where one TV 
manufacturer is sending out literature 
saying that out of consideration for 
technicians his company is going to use 
no printed circuitry. He says it costs 
more to make a set without printed 
circuits but that doing it that way 
means greater operating dependability 
and fewer servicing headaches. What 
do you think of that ?" 

"Mostly I think it's interesting that 
the argument over the difficulty of 
servicing printed circuits has reached 
the manufacturers' level. We both 
know technicians have felt pretty 
strongly about this subject for some 
time. It's easy to see the advantages 
of the printed circuit from the manu- 
facturing point of view. It's a natural 
for automation. Human error can be 
largely eliminated. It's easier to 
achieve identical behavior with printed 
circuits, especially where stray capac- 
ity, lead length, etc., are important. On 
the other hand, trying to trace a cir- 
cuit through a printed circuit maze is 
a real headache, and replacing parts on 
a printed circuit board can be a nerve - 
wracking, and often disastrous, expe- 
rience. 

(Continued on page 162) 
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DYNA-QWK 
Makes Money for 

Servicemen Everywhere 

NEW 
MODEL 

650 
Fastest, Most Complete, Portable 
DYNAMIC MUTUAL CONDUCTANCE 

TUBE & TRANSISTOR TESTER 

Checks over 99% of the tubes most widely used in television 
receivers, plus popular home and portable radio tubes. Tests 

over 500 tube types. Lists over 125 tube types, with settings, on 

socket panels for maximum operating speed. Complete listing in 

fast telephone -index type selector. Includes 16 spare sockets and 

sufficient filament voltages for future new tube types. Tests each 
section of multiple tubes separately for Gm- Shorts -Grid 
Emission -Gas Content -and Life. Provides instantaneous Heater 
Continuity check. Shows tube condition on "Good -Bad" scale 

and in micromhos. Special bridge assures automatic line com- 

pensation. No multiple switching -No roll chart. Includes pin 
straighteners. Transistor Tester checks junction, point contact 
and barrier transistors, germanium and silicon $16995 
diodes, selenium and silicon rectifiers. Net, 

Famous MODEL SOO Money -Making Portable 
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 

Servicemen say: "Best tube tester I've ever owned for speed 
and dependability" "Makes money. Paid for itself several times. 

Really indispensable" "Have two...one for the shop and one for 
house calls:' "Adds income and saves unprofitable call -backs" 
That is why thousands of the Model 500 are now in profitable 
use all over the nation. Tests tubes for Shorts, Grid Emission, 

Gas Content, Leakage, and Dynamic Mutual Conductance -in a 

matter of seconds. Life Test detects tubes with short life expec- 
tancy. Shows tube condition on "Good -Bad" scale and in 
micromhos. One switch tests everything. No multiple switching - 
No roll chart. Special bridge maintains automatic line 
compensation. 7 -pin and 9 -pin straighteners. Net, 9 

NEW MODEL 510 ACCESSORY SOCKET PANEL 

Adds over 50% more sockets to the B &K Model 500 Dyna -Quik. 
Enables you to quick -check many more tube types, old and new. 
Fits inside the cover of the Model 500. The Model 510 Accessory 
Socket Panel comes completely wired, ready to $295 
install and connect. Net, 

January, 1958 

Each Dyna -Quik Tube Tester 
completely tests each tube in seconds 

Eliminates substitution testing 
Shows customer true condition and 

life expectancy of tubes 
Sells more tubes right on -the -spot 
Cuts servicing time, wins customer confidence 

Saves costly call- backs, brings more profit 

One extra tube sale on each of 5 calls a day 
pays for the Dyna -Quik in a few weeks. 

See your B & K Distributor, 
or write for Bulletin AP10 -N 

,B &K MANUFACTURING CO, 
3726 N. Southport Ave., Chicago 13, Illinois 
Canada: Atlas Radio Co`fp., 50 Wingold, Toronto 10, Ont. 

Export: Empire Exporters, 458 Broadway, New York 13, U.S.A 
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everybody's doing it! 

FRANK PERKINS 

Composer and arranger Frank Perkins 
listens attentively to his Decca hi -fi 
album "Music For My Lady" as its 
beautiful sounds are recreated with 
Heath high fidelity equipment. Music is 
a very important part of Frank's life, 
since his background includes composing 
and arranging musical scores for motion 
pictures, and for music publishers. 
Songs he has written include "Stars 
Fell on Alabama ", "Emaline ", "The Scat 
Song ", "The Way I Feel Tonight ", "After 
All These Years ", and "Turn Back The 
Clock ". Frank Perkins has discovered 
the beauty of Heath Hi -Fi sound ... 
and the fun of "do -it- yourself" Heathkit 
construction. So, why don't you! 

You'll get plenty of these detailed pictorial diagrams 
in your Heathkit construction manual to show where each 

and every wire and part is to be placed. Everything you 
do is spelled out in pictures so you can't go wrong. 

That's what makes it such fun! 

and here's why... 
1. You get higher quality at lower cost by 
dealing direct, and by doing your own 
assembly. 

2. You receive personal, friendly, service (be- 
fore and after sale) for complete satisfaction. 
3. You benefit from the latest in engineering 
designs because of our concentration on 
kit -form equipment only. 

4. You may depend on performance as ad- 
vertised- backed by Heath's world -wide 
reputation for quality. 

5. You can take a full year to pay with the 
HEATH EASY TIME PAYMENT PLAN. 
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N eathkití 
B y D A Y S T R O M 

...fun to build 

and a thrill to own! 

(v) Connect a 22 ME resistor (red- red -orange) 
from socket CI (NS) to ground lug C9 (NS). / See Figure 8. 

(V) Connect a .005 µfd disc capacitor from 
socket C4 (NS) to IF transformer Q4 (NS). 

) Bend socket lug C5 and IF transformer lug 
Q3 toward each other until they make con- 
tact and overlap slightly. Solder the con- 
nection securely. (l). 
Install a .005 µfd capacitor from socket 
(NS) to ground lug C9 (NS). Dress th- 
acitor close to chassis, under ft 

capacitor previously instal[ 

Read the step ... perform the operation ... and 
check it off -it's just that simple. These plainly - 
worded, easy -to- follow, steps are combined with 

pictorial diagrams to take you through every phase of 
assembly. Let our experience be your teacher! 
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TIME PAYMENTS . . . 

The Heath Time Payment Plan was designed for 

your convenience. Now, you can order the kits of 

your choice, and pay for them in small monthly 

installments. Write for full details. 

HEATHKIT EXTRA PERFORMANCE 
70 -WATT AMPLIFIER KIT 
For really high performance, with plenty of reserve power, 

the W -6M is a natural. The full 70 -watts output will seldom, 

if ever, be required. However, this reserve insures dis- 

tortion -less sound on power peaks. The W -6M will loaf along 

at normal listening levels and yet is always ready to extend 

itself when program material demands it, without the least 

amount of strain. The output circuit employs 6550 tubes with 

a special- design Peerless output transformer for maximum 
stability at all power levels. A quick- change plug selects 

4, 8 and 16 ohms or 70 -volt output and the correct feedback 
resistance. A variable damping control is also provided for 

optimum performance with any speaker system. Extremely 

good power supply regulation is possible through the use of 

a heavy -duty transformer along with silicon -diode rectifiers, 

which are noted for their very long life, and yet are smaller 

than a house fuse. Frequency response at 1 watt is t1 db 

from 5 cps to 80 k.cwith controlled hf rolloff above 100 kc. At 

70 watts output harmonic distortion is below 2 %,20 to 20,000 

cps and IM distortion below 1 %, 60 and 6,000 cps. Hum and 

noise 88 db below full output. In addition to high perform- 

ance, its fine appearance makes it a pleasure to display in 

your living room. Proper layout of chassis insures ease of 

assembly by eliminating those cramped and difficult places 

to get at. Clear instructions -and top -quality components. 

Get started now and make this amplifier the heart of your 

hi -fi system. Shipped express only. Shpg. 
Wt. 50 lbs. MODEL W -6M 

MODEL W -6: Consists of W -6M kit, plus WA- 
P2 preamplifier. Express only. Shpg. Wt. 59 

lbs. $129.70 
$10995 

HEATHKIT HIGH FIDELITY FM TUNER KIT 
This tuner can bring you a rich store of FM programming, 
your least expensive source of high fidelity material. It 

covers the complete FM band from 88 to 108 mc. Stabilized, 
temperature- compensated oscillator assures negligible 
drift after initial warmup. Features broadbanded circuits for 
full fidelity, and better than 10 uy sensitivity for 20 db of 
quieting, to pull in stations with clarity and full volume. 
Employs a high gain, cascode RF amplifier, and has AGC. 

A ratio detector provides high- efficiency demodulation 
without sacrificing hi -fi performance. IF and ratio trans- 
formers are prealigned, as is the front end MODEL FM -3A 

tuning unit. Special alignment equipment is 

not necessary. Edge -lighted glass dial for $2595 
easy tuning. Here is FM for your home at a 

price you can afford. Shpg. Wt. 8 lbs. 
(with cabinet) 

HEATHKIT BROADBAND AM TUNER KIT 
This AM tuner was designed especially for high fidelity 
applications. It incorporates a special detector using crystal 
diodes, and the IF circuits feature broad band -width, to 

insure low signal distortion. Audio response is t1 db from 
20 cps to 9 kc, with 5 db of preemphasis at 10 kc to com- 

pensate for station rolloff. Sensitivity and selectivity are 

excellent, and tuner covers complete broadcast band from 

550 to 1600 kc. Quiet performance is assured by 6 db signal - 

to -noise ratio at 2.5 UV. Prealigned RF and IF coils eliminate 
the need for special alignment equipment. Incorporates 
AVC, two outputs, two antenna inputs, and 

built -in power supply. Edge- lighted glass 

slide -rule dial for easy tuning. Your "best 
buy ".in an AM tuner. Shpg. Wt. 81ós. 

MODEL BC -IA 

$2595 
(with cabinet) 

HEATHKIT MASTER CONTROL 
PREAMPLIFIER KIT 
Designed for use with any of the Williamson -type amplifiers, 

the WA -P2 has five switch -selected inputs, each having its 

own level control to eliminate blasting or fading while 

switching through the various inputs, plus a tape recorder 

output. A hum control allows setting for minimum hum level, 

Frequency response is within t1 % db from 15 to 35,000 cps. 

Equalization provided for LP, RIAA, AES, and early 78's. 

Separate bass and treble controls. Low im- MODEL WA-P2 

pedance cathode follower output circuit. All 
components were specially selected for their 
high quality. Includes many features which 
will eventually be desired. Shpg. Wt. 7 lbs. 

$1975 

(with cabinet) 

An amplifier 
you will be 
proud to own 

70 -WATT 
AMPLIFIER 

Selects and 
controls sound 
to your taste 

PREAMPLIFIER 

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH. 
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SINGLE -CHASSIS 
20 -WATT AMPLIFIER 

ADVANCED -DESIGN 
25 -WATT AMPLIFIER 

Top performance 
in its 

power class! 
DUAL -CHASSIS 

20 -WATT AMPLIFIER 

Hí -Fi equipment 
for your listening 

pleasure! 

GENERAL -PURPOSE 
20 -WATT AMPLIFIER 

HEATHKIT ADVANCED -DESIGN 25 -WATT HIGH 
FIDELITY AMPLIFIER KIT 

Designed especially to satisfy critical audio requirements, 
the W -5M incorporates the extra features needed to com- 
pliment the finest in program sources and speaker systems. 
Faithful sound reproduction is assured with a frequency 
response of *1 db from 5 to 160,000 cps at 1 watt, and 
harmonic distortion is less than 1% at 25 watts, with IM 
distortion less than 1% at'20 watts. Hum and noise are a full 
99 db below rated output, assuring quiet, hum -free opera- 
tion. Output taps are 4, 8 and 16 ohms. Exclusive Heathkit 
features include the "tweeter saver ", and the "bas -bal" 
balancing circuit, requiring only a voltmeter for indication. 
Years of reliable service are guaranteed through the use of 
conservatively rated, high quality components. KT66 tubes 
and Peerless output transformer are typical. Shipped ex- 
press only. Shpg. Wt. 31 lbs. 
MODEL W -5: Consists of W -5M kit above 
plus model WA -P2 preamplifier. Express only. 
Shpg. Wt. 38 lbs. $79.50 

MODEL W -5M 

$59.5 

HEATHKIT DUAL -CHASSIS 20 -WATT 
HIGH FIDELITY AMPLIFIER KIT 
The model W3 -AM is a Williamson -type amplifier built on 
two separate chassis. The power supply is on one chassis, 
and the amplifier stages are on the other chassis. Using 
two separate chassis provides additional flexibility in instal- 
lation. Features include the famous acrosound model TO -300 
" ultralinear" output transformer and 5881 tubes for broad 
frequency response, low distortion, and low hum level. The 
result is exceptionally fine overall tone quality. Frequency 
response is t1 db from 6 cps to 150 kc at 1 watt. Harmonic 
distortion is less than 1% and IM distortion is less than 1.3% 
at 20 watts. Hum and noise are 88 db below 20 watts. De- 
signed to match the speaker system of your choice, with 
taps for 4, 8 or 16 ohms impedance. A very popular high 
fidelity unit employing top quality components throughout. 
Shipped express only. Shpg. Wt. 29 Ibs. 
MODEL W -3A: Consists of W -3AM kit above 

MODEL W -3AM 

plus model WA -P2 preamplifier. Express 
only. Shpg. Wt. 37 lbs. $69.50 
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$4975 

HEATHKIT SINGLE -CHASSIS 20 -WATT 
HIGH FIDELITY AMPLIFIER KIT 
The model W4 -AM Williamson -type amplifier will amaze 
you with its outstanding performance. A true Williamson 
circuit, featuring extended frequency response, low dis- 
tortion, and low hum levels, this amplifier can provide you 
with many hours of listening enjoyment with only a mini- 
mum investment compared to other units on the market. 
5881 tubes and a special Chicago- standard output trans- 
former are employed to give you full fidelity at minimum 
cost. Frequency response extending from 10 cps to 100 kc 
within t1 db -at 1 watt assures you of full coverage of the 
audio range, and clean clear sound amplification takes 
place in circuits that hold harmonic distortion at 1.5% and 
IM distortion below 2.7% at full 20 watt output. Hum and 
noise are 95 db below full output. Taps on the output trans- 
former are at 4, 8 or 16 ohms. Shipped express only. Shpg. 
Wt. 28 lbs. 

MODEL W -4A: Consists of W -4AM kit above, 
MODEL W4 -AM 

plus model WA -P2 preamplifier. Express only. 
Shpg. Wt. 35 lbs. $59.50. 

Neathkits... 
$39:5 

B y D A Y S T R O M 

bring you the lasting satisfaction 
of personal accomplishment 

HEATHKIT GENERAL -PURPOSE 20 -WATT 
HIGH FIDELITY AMPLIFIER KIT 
The model A -9C will provide you with high quality sound 
at low cost. Features a built -in preamplifier with four sepa- 
rate inputs, and individual volume, bass and treble controls. 
Frequency response covers 20 to 20,000 cps within t1 db. 
Total harmonic distortion is less than 1% at 3 db- below 
rated output. Push -pull 6L6 tubes are used, with output 
transformer tapped at 4, 8, 16 and 500 ohms. A true hi -fi unit 
using high -quality components throughout, 
including heavy -duty "potted" transformers. 
Shpg. Wt. 23 lbs. 

MODEL A -9C 

$3550 

RADIO & TV NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


HEATHKIT "BASIC RANGE" 
HI -FI SPEAKER SYSTEM KIT 
The extremely popular Heathkit model SS -1 Speaker System 

provides amazing high fidelity performance for its size. 

Features two high -quality Jensen speakers, an 8" mid -range 

woofer and compression -type tweeter with flared horn. 

Covers from 50 to 12,000 CPS within t5 db, in a special - 

design ducted -port, bass reflex enclosure. Impedance is 

16 ohms. Cabinet measures 11X" H x 23 ".W x 11X" D. Con- 

structed of veneer -surfaced plywood, X" 
thick, suitable for light or dark finish. All wood 

parts are precut and predrilled for easy, 

quick assembly. Shpg. Wt. 30 lbs. 

MODEL SS -1 

$3995 

HEATHKIT "RANGE EXTENDING" 
HI -FI SPEAKER SYSTEM KIT 
Extends the range of the SS -1 to t5 db from 35 to 16,000 

CPS. Uses 15" woofer and super- tweeter both by Jensen. 
Kit includes crossover circuit. Impedance is 16 ohms and 

power rating is 35 watts. Measures 29" H x 

23" W x 17X" D. Constructed of veneer -sur- 
faced plywood X" thick. Easy to build! Shpg. 
Wt. 80 lbs. 

MODEL SS -IB 

$9995 

Heathkits... 
B y D A Y S T R O M 

let you save up to 1/2 

or more on all types 
of electronic equipment. 

HEATHKIT SINE -SQUARE GENERATOR 

The new AG -10 provides high quality, sine and square 
waves over a wide range, for countless applications. Some 

of these are; radio and TV repair work, checking scope per- 

formance, as a variable trigger source for telemetering and 

pulse work, and checking audio, video and hi -fi amplifier 
response. Frequency response is ' 1.5 db from 20 CPS to 1 

MC on both sine and square waves, with less than .25% sine 
wave distortion, 20 to 20,000 CPS. Sine wave output imped- 

ance 600 ohms, square wave output impedance 50 ohms, 

(except on 10v ranges). Square wave rise time less than .15 

usec. Five -position band switch -continuously variable 
tuning -shielded oscillator circuit -separate step and vari- 

able output attenuators in ranges of 10, 1, and .1 volts for 
both sine and square wave, with extra range of .01 volt on 

sine wave. Both sine and square wave can be used at the 
same time without affecting either wave 

MODEL AG-10 
form. Power supply uses silicon -diode rec- 
tifiers, Shpg. Wt. 12 lbs. $49 

AUDIO ANALYZER KIT 
The AA -1 is actually three instruments in one compact 
package. It combines the functions of an AC VTVM, an 

audio wattmeter, and an intermodulation analyzer, Input 
and output terminals are combined, and high and low fre- 
quency oscillators are built in. VTVM ranges are 0 -.01, .03, 

.1, .3, 1, 3, 10, 30, 100 and 300 volts (RMS), Wattmeter ranges 
are .15 mw, 1.5 mw, 15 mw, 150 mw, 1,5 w, 15 w and 150 w. 

IM scales are 1 %, 3%, 10%, 30% and 100 %. 

Provides internal load resistors of 4, 8, 16 or 
600 ohms. A tremendous dollar value. Shpg. 
Wt. 13 lbs. 

MODEL AA -1 

$4995 

HEATHKIT "LEGATO" 
HIGH FIDELITY SPEAKER SYSTEM KIT 
The quality of the Legato, in terms of the engineering that 
went into the initial design, and in terms of the materials 
used in its construction, is matched in only the most ex- 

pensive speaker systems available today. The listening 
experience it provides approaches the ultimate in esthetic 
satisfaction. Two 15" theater -type Altec Lansing speakers 
cover 25 to 500 CPS, and an Altec Lansing high- frequency 
driver with sectoral horn covers 500 to 20,000 CPS. A precise 
amount of phase shift in the crossover network brings the 
high frequency channel into phase with the low frequency 
channel to eliminate peaks or valleys at the crossover point, 

by equalizing the acoustical centers of the speakers. The 

enclosure is a modified infinite baffle type, especially de- 

signed for these speakers. Cabinet is constructed of veneer - 

surfaced plywood, %" thick, precut and predrilled for easy 

assembly. Frequency response 25 to 20,000 CPS. Power 
rating, 50 watts program material. Impedance is 16 ohms. 

Cabinet dimensions 41" L x 22%" D x 34" H. 

Choice of two beautiful cabinets. Model 
HH -1 -C in imported white birch for light fin- 
ishes, and HH -1 -CM in African mahogany for 
dark finishes. Shpg. Wt. 195 lbs. 

MODEL H11-1 -C 

MODEL 11H -1 -CM 

$32500 
EACH 

"BASIC RANGE" HI -F1 

SPEAKER SYSTEM 

Superlative 
sound reproduction 
through the speaker 
system of your choice 

"RANGE EXTENDING" 
HI -FI SPEAKER SYSTEM 

"LEGATO" HI -FI 

SPEAKER SYSTEM 

SINE -SQUARE 
GENERATOR 

AUDIO 
ANALYZER 

Sine and square 
waves for count less 

applications. 
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Audio 
equipment 
for your 
hi -fi testing 

HEATHKIT "GENERAL PURPOSE" 5" 
OSCILLOSCOPE KIT 
The model 0M -2 Oscilloscope is especially popular with 
part -time service technicians, students, and high fidelity 
enthusiasts. It features good vertical frequency response 
t3 db from 4 cps to over 1.2 mc. A full five -inch crt, and 
sweep generator operation from 20 cps to over 150 kc.Sta- 
bility is excellent and calibrated grid screen allows precise 
signal observation. Extra features include external or in- 
ternal sweep and sync, 1 -volt peak -to -peak calibrating 
reference, 3- position step- attenuated input, adjustable spot 
shape control, push -pull horizontal and vertical amplifiers, 
and modern etched -metal circuits. Easy to build and a 
pleasure to use. Ideal for use with other audio 
equipment for checking amplifiers. Shpg. 
Wt. 21 lbs. 

MODEL 0M -2 

$4250 

HEATHKIT AUDIO WATTMETER KIT 
The AW -1 Audio Wattmeter can be used in any application 
where audio power output is to be measured. Non -inductive 
LOAD resistors are built in for 4, 8, 16 or 600 ohms imped- 
ance. Five power ranges cover 0 -5 mw, 50 mw, 500 mw, 5 w, 
and 50 w full scale. Five switch -selected db ranges cover 
-10 db to +30 db. All indications are read directly on a 
large 4M" 200 microampere meter. Frequency response is 

80 

db from 10 cps to 250 kc. Precision type multiplier re- 
sistors used for high accuracy, and crystal diode bridge for 
wide -range frequency response. This meter is used in many. 
recording studios and broadcast stations as a monitor as 
well as servicing. A fine meter to help supply 
the answers to your audio operating or power 
output problems. Shpg. Wt. 6 lbs. 

MODEL AW -1 

$2950 

HEATHKIT AUDIO SIGNAL GENERATOR KIT 
The model AG -9A is "made to order" for high fidelity ap- 
plications, and provides quick and accurate selection of 
low- distortion signals throughout the audio range. Three 
rotary switches select two significantfigures and a multiplier 
to determine audio frequency. Incorporates step -type and a 
continuously ,variable output attenuator. Output indicated 
on large 4M" panel meter, calibrated in volts and db. Atten- 
uator system operates in 10 db steps, corresponding to 
meter calibration, in ranges of 0 -.003, .01, .03, .1, .3, 1,3 and 
10 volts RMS. "Load" switch permits use of built -in 600 - 
ohm load, or external load of different impedance, Output 
and frequency indicators accurate to within t5 %. Distor- 
tion less than .1 of 1% between 20 and 20,000 MODEL AG -9A 
cps. Total range is 10 cps to 100 kc. Shpg. 
Wt. 8 lbs. $3450 

HEATHKIT HARMONIC DISTORTION METER KIT 
All sounds consist of dominant tones plus harmonics (over- 
tones). These harmonics enrich the quality and brightness 
of the music. However, additional harmonics which originate 
in the audio equipment, represent distortion. Used with an 
audio signal generator, the HD -1 will accurately measure 
this harmonic distortion at any or all frequencies between 
20 and 20,000 cps. Distortion is read directly on the panel 
meter in ranges of 0 -1, 3, 10, 30 and 100% full scale. Voltage 
ranges of 0 -1, 3, 10 and 30 volts are provided for the initial 
reference settings. Signal -to -noise ratio measurements are 
also permitted through the use of a separate meter scale 
calibrated in db. High quality components insure years of 
outstanding performance. Full instructions 
are provided. Shpg. Wt. 13 lbs. 

MODEL HD -1 

$4950 

Heathkits... 
B y D A Y S T R O M 

are well known for 
their high quality 
and reliability. 

HEATHKIT AUDIO VTVM KIT 
This new and improved AC Vacuum Tube Voltmeter is 
designed especially for audio measurements and low -level 
AC measurements in power supply filters, etc. Employs 
an entirely new circuit featuring a cascode amplifier with 
cathode -follower isolation between the input and the am- 
plifier, and between the output stage and the preceding 
stages. It emphasizes stability, broad frequency response, 
and sensitivity. Frequency response is essentially flat from 
10 cps to 200 kc. Input impedance is 1 megohm at 1000 cps. 
AC (RMS) voltage ranges are 0 -.01, .03, .1, .3, 1, 3, 10, 30, 
100 and 300 volts. Db ranges cover -52 db to +52 db. 
Features large 4%" 200 microampere meter, with increased 
damping in meter circuit for stability in lowfrequency tests. 
1% precision resistors employed for maximum MODEL AV -3 
accuracy. Stable, reliable performance in all 
applications. Shpg. Wt. 5 lbs. $2995 
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HEATHKIT COLOR BAR AND DOT GENERATOR 

The CD -1 combines the two basic color service instru- 

ments, a Color Bar Generator and White Dot Generator in 

one versatile portable unit, which has crystal- controlled 

accuracy" and stability (no external sync lead required). 

Produces white -dots, cross hatch, horizontal and vertical 

bars, 10 vertical color bars, and a new shading bar pattern 

for screen and background adjustments. Variable RF out- 

put on any channel from 2 to 6. Positive or negative video 

output, variable from 0 to 10 volts peak -to -peak. Crystal con- 

trolled sound carrier with off -on switch. Voltage regulated 

power supply using long -life silicon rectifiers. MODEL CD -1 

Gain knowledge of a new and profitable field 
by constructing this kit. Shpg. Wt. 12 lbs. $5995 

Ileathkits... 
B y D A Y S T R O M 

are guaranteed to 
meet or exceed 
advertised specifications 

HEATHKIT TV ALIGNMENT GENERATOR KIT 
This fine TV alignment generator offers stability and flexi- 

bility difficult to obtain even in instruments costing several 

times this low Heathkit price. It covers 3.6 mc to 220 mc in 

four bands. Sweep deviation is controllable from 0 to 42 mc. 

The all- electronic sweep circuit insures stability. Crystal 

marker and variable marker oscillators are built in. Crystal 

(included with kit) provides output at 4.5 mc and multiples 

thereof. Variable marker provides output from 19 to 60 mc 

on fundamentals and from 57 to 180 mc on 

Effective two-way blanking to eliminate re- 

turn trace. Phasing control. Kit is complete, 
including three output cables. Shpg. Wt. 

16 lbs. 

harmonics. 

MODEL TS -4A 

$495° 

HEATHKIT "EXTRA DUTY" 5" 

OSCILLOSCOPE KIT 
This fine oscilloscope compares favorably to other scopes 

costing twice its price. It contains the extra performance 

so necessary for monochrome and color -TV servicing. 
Features push -pull horizontal and vertical output amplifiers, 
a 5UPI CRT, built in peak -to -peak calibration source, a fully 

compensated 3- position step -type input attenuator, retrace 

blanking, phasing control, and provision for Z -axis modula- 

tion. Vertical amplifier frequency response is within +1.5 

and -5 db from 3 CPS to 5 MC. Response at 3.58 MC down 

only 2.2 db. Sensitivity is 0.025 volts RMS /inch at 1 kc. Sweep 

generator covers 20 CPS to 500 kc in five steps, five times 

the usual sweep obtained in other scopes through the use 

of the patented Heath sweep circuit. Etched -metal circuit 
boards reduce assembly time and minimize errors in as- 

sembly, and more importantly, permit a level MODEL 0-11 

of circuit stability never before achieved in 

an oscilloscope of this type. Shpg. Wt. 21 lbs. 

HEATHKIT ELECTRONIC SWITCH KIT 
A valuable accessory for any oscilloscope owner. It allows 

simultaneous oscilloscope observation of two signals by 

producing both signals, alternately, at its output. Four 

switching rates. Provides gain for input signals. Frequency 

response t1 db, 0 to 100 kc. A sync output is provided to 

control and stabilize scope sweep. Ideal for 
observing input and output of amplifiers 
simultaneously. Shpg. Wt. 8 lbs. 

$695° 

MODEL S -3 

$2195 

HEATHKIT VOLTAGE CALIBRATOR KIT 

This unit is an excellent companion for your oscilloscope. 

Used as a source of calibrating voltage, it produces near - 

perfect square wave signals of known amplitude. Precision 
1% attenuator resistors insure accurate output amplitude, 
and multivibrator circuit guarantees good sharp square 

waves. Output frequency is approximately 1000 CPS. Fixed 

outputs selected by panel switches are; .03, 0.1, 0.3, 1.0, 

3.0, 10, 30 and 100 volts peak -to -peak. Allows 
measurment of unknown signal amplitude by 

comparing it to the known output of the VC -3 

on oscilloscope. Shpg. Wt. 4 lbs. 

MODEL VC -3 

$1250 

Functional 
styling with 

clean uncluttered 
look 

COLOR BAR AND 
DOT GENERATOR 

"EXTRA DUTY" 
SCOPE 

ELECTRONIC 
SWITCH VOLTAGE 

CALIBRATOR 
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HEATHKIT TUBE CHECKER KIT 
Eliminate guesswork, and save time in servicing or ex- 
perimenting. The TC -2 tests tubes for shorted elements, 
open elements, filament continuity, and operating quality 
on the basis of total emission. It tests all tube types en- 
countered in radio and TV service work. Sockets are pro- 
vided for 4, 5, 6 and 7 -pin, octal, and octal tubes, 7 and 9 
pin miniature tubes, 5 pin hytron miniatures, and pilot 
lamps. Tube condition indicated on 4X" meter with multi- 
color "good -bad" scale. Illuminated roll chart with all test 
data built in. Switch selection of 14 different filament volt- 
ages from .75 to 117 volts. Color -coded cable harness allows 
neat professional wiring and simplifies con- MODEL TC -2 
struction. Very easy to build, even for a be- 
ginner. Shpg. Wt. 12 lbs. $2950 

HEATHKIT HANDITESTER KIT 
The small size and rugged construction of this tester makes 
it perfect for any portable application. The combination 
function -range switch simplifies operations. Measures AC 
or DC voltage at 0 -10, 30, 300, 1000 and 5000 volts. Direct 
current ranges are 0 -10 ma and 0 -100 ma. Ohmmeter ranges 
are 0 -3000 (30 ohm center scale) and 0- 300,000 (3000 ohm 
center scale). Very popular with home experimenters, elec- 
tricians, and appliance repairmen. Slips 
easily into your tool box, glove compartment, 
coat pocket, or desk drawer. Shpg. Wt. 3 lbs. 

MODEL M -I 

9795 

HEATHKIT PICTURE TUBE CHECKER KIT 
The CC -1 can be taken with you on service calls so that you 
can clearly demonstrate the quality of a customer's picture 
tube in his own home. Tubes can be tested without remov- 
ing them from the receiver or cartons if desired. Checks 
cathode emission, beam current, shorted elements, and 
leakage between elements in electromagnetic picture tube 
types. Self- contained power supply, and large 4X" meter. 
CRT condition indicated on "good -bad" scale. Relative 
condition of tubes fluorescent coating is shown in "shadow - 
graph" test. Permanent test cable with CRT socket and 
anode connector. No tubes to burn out, de- 
signed to last a lifetime. Luggage -type port- 
able case. Shpg. Wt, 10 lbs. 

MODEL CC -1 

'24" 

HEATHKIT ETCHED -CIRCUIT VTVM KIT 
This multi -purpose VTVM is the world's largest selling in- 
strumentof itstype -and is especially popular in laboratories, 
service shops, home workshops and schools. It employs a 
large 4X" panel meter, precision 1% resistors, etched metal 
circuit board, and many other "extras" to insure top quality 
and top performance. It's easy to build, and you may rely 
on its accuracy and dependability. The V7 -A will measure 
AC (RMS) and DC voltages in ranges of 0 -1.5, 5, 15, 50, 150, 
500 and 1500. It measures peak -to -peak AC voltage in ranges 
of 0 -4, 14, 40, 140, 400, 1400 and 4000. Resistance ranges 
provide multiplying factors of X 1, X 10, X 100, X 1000, X 10k, 
X 100k, and X 1 megohm. Center -scale resistance readings 
are 10, 100, 1000, 10k, 100k, 1 megohm and 10 megohms., 
A db scale is also provided. The precision 
and quality of this VTVM cannot be dup- 
licated at this price. Shpg. Wt. 7Ibs. 

MODEL V7 -A 

'245.° 

Oeathkîts... 
B y D A Y S T R O M 

let you fill your exact needs 
from a wide variety 
of instruments 

HEATHKIT 20,000 OHMS /VOLT VOM KIT 
This fine instrument provides a total of 25 meter ranges 
on its two -color scale. It employes a 50 ua 4X" meter, and 
features 1% precision multiplier resistors. Requires no 
external power. Ideal for portable applications. Sensitivity 
is 20,000 ohms -per -volt DC and 5000 ohms -per -volt AC. 
Measuring ranges are 0 -1.5, 5, 50, 150, 500, 1500 and 5000 
volts, AC and DC. Measures direct current in ranges of 
0 -150 ua, 15 ma, 150 ma, 500 ma and 15 a. Resistance mul- 
tipliers are X 1, X 100 and X 10,000, with center -scale read- 
ings of 15, 1500 and 150,000 ohms. Covers MODEL MM -1 

-10 db to +65 db. Easy to build and fun to 
use. Attractive bakelite case with plastic 
carrying handle. Shpg. Wt. 6 Ibs. 

$2995 

High quality 
test gear you 

will be 
proud to own 
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HEATHKIT RF SIGNAL GENERATOR KIT 
Even a beginner can build this prealigned signal generator, 

designed especially for use in service work. Produces RF 

signals from 160 kc to 110 me on fundamentals in five bands. 

Covers 110 me to 220 me on calibrated harmonics. Low im- 

pedance RF output in excess of 100,000 microvolts, is con- 

trollable with a step -type and continuously variable atten- 

uator. Selection of unmodulated RF, modulated RF, or 

audio at 400 CPS. Ideal for fast and easy alignment of radio 

receivers, and finds application in FM and TV work as well. 

Thousands of these units are in use in service shops all 

over the country. Easy to build and a real 

time saver, even for the part -time service 

technician or hobbyist. Shpg. Wt. 8 lbs. 

MODEL SG -8 

$1950 

HEATHKIT LABORATORY RF GENERATOR KIT 

Tackle all kinds of laboratory alignment jobs with confidence 

by employing the LG -1. It features voltage -regulated B+, 
double shielding of oscillator circuits, copper -plated chassis, 

variable modulation level, metered output, and many other 

"extras" for critical alignment work. Generates RF signals 

from 100 kc to 30 me on fundamentals in five bands. Meter 

reads RF output in microvolts or modulation level in per- 

centage. RF output available up to 100,000 microvolts, con- 

trolled by a fixed -step and a variable attenuator, Provision 

for external modulation where necessary. Buy and use this 
high -quality RF signal generator that may be MODEL LG -1 

depended upon for stability and accuracy. 
Shpg. Wt. 16 lbs. $4895 

HEATHKIT DIRECT -READING CAPACITY 
METER KIT 
Here's a fast, simple capacity meter. A capacitor to be 

checked is merely connected to the terminals, the proper 

range selected, and the value read directly on the large 

4%" panel meter calibrated in mmf and mfd. 

Ranges are 0 to 100 mmf, 1,000 mmf, .01 mfd, 
.1 mfd full scale. Not affected by hand ca- 

pacity. Shpg. Wt. 7 lbs. 

MODEL CM -1 

$2950 

Ile athkits... 
B y D A Y S T R O M 

are educational 
as well as functional 

HEATHKIT "IN- CIRCUIT" CAPACI- TESTER KIT 
With the CT -1 it is no longer necessary to disconnect one 

capacitor lead to check the part, you can check most ca- 

pacitors for"open" or "short" right in the circuit. Fast and 

easy -to save your valuable time in the service shop or lab. 

Detects open capacitors from about 50 inmf`'up, so long as 

the capacitor is not shunted by excessively low resistance 
value. Will detect shorted capacitors:; up to 20 mfd (not 
shunted by less than 10 ohms). (Does not detect leakage.) 
Employs 60"- cycles -and !19 megacycle test frequencies. 
Electron beam "eye" tube used as indicator. 
Compact, easy -to- build, and inexpensive. 
Test leads included. Shpg. Wt.- 5 lbs. 

MODEL CT -1 

$795 

Use these 
kits for faster 
and more 
efficient testing 

RF SIGNAL 
GENERATOR 

DIRECT-READING 
CAPACITY METER 

CONDENSER 
CHECKER 

"IN CIRCUIT" 
CAPACI- TESTER 

VISUAL -AURAL 
SIGNAL TRACER 

HEATHKIT CONDENSER CHECKER KIT 
This handy instrument uses an electron beam "eye" tube 
as an indicator to measure capacity in ranges of .00001 

to .005 mfd, .5 mfd, 50 mfd and 1000 mfd. Also measures 

resistance from 100 ohms to 5 megohms in 

two ranges. Checks paper, mica, ceramic 
and electrolytic capacitors. Selection of five 
polarizing voltages. Shpg. Wt. 7 lbs. 

MODEL C -3 

$1950 

HEATHKIT VISUAL -AURAL 
SIGNAL TRACER KIT 
Although designed originally for radio receiver work, the 

T -3 finds application in FM and TV servicing as well. Fea- 

tures high -gain channel with demodulator probe, and low - 

gain channel with audio probe. Traces signals in all sec- 

tions of radio receivers and in many sections of FM and TV 

receivers. Built -in speaker and electron beam eye tube in- 

dicate relative gain, etc. Also features built -in noise locator 

circuit. Provision for patching speaker and /or 
output transformer to external set. Shpg. Wt. 

9 lbs. 

MODEL T -3 

$2350 
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HEATHKIT IMPEDANCE BRIDGE KIT 
The model IB -2A employs a Wheatstone Bridge, a Capacity 
Comparison Bridge, a Maxwell Bridge, and a Hay Bridge in 
one compact package. Measures resistance from 0.1 ohm 
to 10 megohms, capacitance from 100 mmf to 100 mfd, iíi- 
ductance from 0.1 mh to 100 h, dissipation factor (D) from 
0.002 to 1, and storage factor (Q) from 0.1 to 1000. A 100 -0 -100 
ua meter provides for null indications. The decade resistors 
employed are of 1% tolerance for maximum accuracy. Com- 
pletely self- contained. Has built in power supply, 1000 -cycle 
generator, and vacuum -tube detector. Special two- section 
CRL dial insures convenient operation. Instruction manual 
has entirely new schematic that clarifies 
circuit functions in various switch positions. 
A true laboratory instrument, that will pro- 
vide you with many years of fine performance. 
Shpg. Wt. 12 lbs. 

MODEL IB -2A 

$5950 

HEATHKIT "LOW RIPPLE" BATTERY 
ELIMINATOR KIT 
This modern battery eliminator incorporates an extra low - 
ripple filter circuit so that it can be used to power all the 
newest transistor -type circuits requiring 0 to 12 volts DC, 

IMPEDANCE BRIDGE 

BATTERY 
ELIMINATOR 

ISOLATION 
TRANSFORMER 

REGULATED 
POWER SUPPLY 

Laboratory 
facilities 

at low cost 

and the new "hybrid" automobile radios using both frail 
sistors and vacuum tubes. Its DC output, at either 6 or 12 
volts, contains less than .3% AC ripple. Separate output 
terminals are provided for low- ripple or normal filtering. 
Supplies up to 15 amps on 6 volt range or up to 7 amps on 
12 volt range. Output is variable from 0 to 8 or 0 to 16 volts, 
Two meters constantly monitor output volt- 
age and current. Will also double as a battery 
charger. Shpg. Wt. 23 lbs. 

MODEL BE-5 

$3995 

HEATHKIT ISOLATION TRANSFORMER KIT 
The model IT -1 is one of the handiest units for the service 
shop, home workshop or laboratory. Provides complete 
isolation from the power line. AC -DC sets may be plugged 
directly into the IT -1 without the chassis becoming "hot" 
Output voltage is variable from 90 volts to 130 volts allowing 
checks of equipment under adverse conditions such as low 
line voltage. Rated for 100 volt amperes con- 
tinuously or 200 volt amperes intermittently. 
Panel meter monitors output voltage. Shpg. 
Wt. 9 lbs. 

MODEL IT -1 

$1650 

Heathkîts... 
B y D A Y S T R O M 

are designed with high- quality, 
name -brand components to 
insure long service life 

HEATHKIT "Q" METER KIT 
At this price the laboratory facilities of a Q Meter may be 
had by the average service technician or home experi- 
menter. The Q Meter permits measurement of inductance 
from 1 microhenry to 10 milihenry, "Q" on a scale- cali- 
brated up to 250 full scale, with multipliers of 1 or 2, ánd 
capacitance from 40 mmf to 450 mmf t 3 mmf. Built in 
oscillator permits testing components from 150 kc to 18 mc. 
Large 4%" panel meter is featured. Very handy for checking 
peaking coils, chokes, etc. Use to determine values of un- 
known condensers, both variable and fixed, compile data 
for coil winding purposes, or measure RF resistance. Also 
checks distributed capacity and Q of coils. 
No special equipment is required for cali- 
bration. A special test coil is furnished, along 
with easy -to- follow instructions. Shpg. Wt. 
14 lbs. 

MODEL QM-1 

$4450 

HEATHKIT REGULATED POWER SUPPLY KIT 
Here is a power supply that will provide DC plate voltage 
and AC filament voltage for all kinds of experimental cir- 
cuits. The DC supply is regulated for stability, and yet the 
amount of DC output voltage available from- the power 
supply can be controlled manually from 0 up to 500 volts. 
At 450.volts DC output, the power supply will provide up to 
10 ma of current, and provide progressively higher current 
as the output voltage is lowered. Current rating is 130 ma 
at 200 volts output. In addition to furnishing B+ the power 
supply also provides 6.3 volts AC at up to 4 amperes for 
filaments. Both the B+ output and the filament output are 
isolated from ground. Ideal unit for use in laboratory, home 
workshop, ham shack, or service shop. A MODEL PS -3 
large 4%" meter on the front panel reads out- 
put voltage or output current, selectable with $3550 
a panel switch. Shpg. Wt. 17 lbs. 
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DX -20 TRANSMITTER 

Terrific values 

In amateur 

equipment! 

DX -40 TRANSMITTER 

DX -100 TRANSMITTER 

HEATHKIT DX -20 CW TRANSMITTER KIT 
The Heathkit model DX -20 "straight -CW" transmitter fea- 
tures high efficiency at'low cost. It uses a single 6DQ6A 
tube in the final amplifier stage for plate power input of 50 

watts. A 6CL6 serves as crystal oscillator, with a 5U4GB 
rectifier. It is an ideal transmitter for the novice, as well as 

the advanced -class CW operator. Single -knob band switch- 
ing is featured to cover 80, 40, 20, 15, 11 and 10 meters. Pi 

network output circuit matches various antenna impedances 
between 50 and 1000 ohms and reduces harmonic output. 
Top- quality parts are featured throughout, including 
"potted" transformers, etc., for long life. It has been given 
full "TVI" treatment. Access into the cabinet for crystal 
changing is provided by a removable metal pull -out plug 
on the left end of the cabinet. Very easy to build from the 
complete step -by -step instructions supplied, even if you 
have never built electronic equipment before. If you ap- 
preciate a good, clean signal on the CW MODEL DX -20 

bands, this is the transmitter for you! Shpg. 
Wt. 18 lbs. $3595 

Healhkîts.. 
B y D A Y S T R O M 

are designed by 
licensed ham - engineers, 
especially for you 

HEATHKIT DX -40 PHONE AND CW 
TRANSMITTER KIT 
A most remarkable power package for the price, the new 
DX -40 provides both phone and CV) facilities for operation 
on 80, 40, 20, 15, 11 and 10 meters, A single 6146 tube is 
used in the final amplifier stage to provide full 75 watt plate 
power input on CW, or control carrier modulation peaks up 
to 60 watts for phone operation. Modulator and power sup- 
plies are built right in and single knob bandswitching is 
combined with a pi network output circuit for complete 
operating convenience. The tight fitting cabinet presents 

a most attractive appearance, and is designed for complete 
shielding to minimize TVI. A 4- position switch provides 
convenient selection of three different crystals or a jack 
for external VFO. The crystals are reached through access 
door at rear of cabinet. You can build this rig yourself and 
be proud to show it off to your fellow hams. MODEL DX -40 
Get your DX -40 now for many hours of oper- 
ating enjoyment. Shpg. Wt. 25 lbs. 

$6495 
HEATHKIT DX -100 PHONE AND CW 
TRANSMITTER KIT 
Listen to any ham band between 160 meters and 10 meters 
and note how many DX -100 transmitters you hear! The 
number of these fine rigs now on the air testifies to the 
enthusiasm With which it has been accepted by the amateur 
fraternity. No other transmitter in this power class combines 
high quality and real economy so effectively. The DX -100 

features a built in VFO, modulator and power supplies, 
complete shielding to minimize TVI, and pi network output 
coupling to match impedances from approximately 50 to 
600 ohms. Its RF output is in excess of 100 watts on phone 
and 120 watts on CW, for a clean strong signal on all the 
ham bands from 10 to 160 meters. Single -knob band switch- 
ing and illuminated VFO dial and meter face add real oper- 
ating convenience. RF output stage uses a pair of 6146 tubes 
in parallel, modulated by a pair of 1625's. High quality com- 
ponents are used throug hout, such as "potted " transformers, 
silver- plated or solid coin silver switch terminals, aluminum 
heat -dissipating caps on the final tubes, copper plated 
chassis, etc. This transmitter was designed MODEL DX -100 

exclusively for easy step -by -step assembly. 
Shpg. Wt. 107 lbs. $18950 

FUNCTIONAL DESIGN . 

The transmitters described on this page were de- 
signed for the ham, by hams who know what fea- 
tures are desirable and needed. This assures you 
of the best possible performance and conven- 
ience, and adds much to your enjoyment in the 
ham shack. 
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Automatically turns off 
transmitter and gives 

visual signal 

"AUTOMATIC" 
CONELRAD ALARM 

"Q" MULTIPLIER 

GRID DIP METER 

COMMUNICATIONS -TYPE 
RECEIVER 

An ideal receiver 
for the beginning 

ham or short 
wave listener 

HEATHKIT "AUTOMATIC" CONELRAD 
ALARM KIT 
This conelrad alarm works with any radio receiver; AC -DC- 
transformer operated -or battery powered, so long as the 
receiver has AVC. Fully complies with FCC regulations for 
amateurs. When the monitored station goes off the air, the 
CA -1 automatically cuts the AC power to your transmitter, 
and lights a red indicator. A manual "reset" button reacti- 
vates the transmitter. Incorporates a heavy -duty six- ampere 
relay, a thyratron tube to activate the relay, and its own 
built -in power supply. A neon lamp shows that the alarm is 
working, by indicating the presence of B+ in the alarm cir- 
cuit.Simpleto install and connect. Yourtransmitter plugs into 
an AC receptacle on the CA -1, and a cable connects to the 
AVC circuit of a nearby receiver, A built -in sensitivity con- 
trol allows adjustment to various AVC levels. Receiver 
volume control can be turned up or down, without affecting 
alarm operation. Build a Heathkit CA -1 in one 
evening and comply with FCC regulations 
now! Shpg. Wt. 4 lbs. 

HEATHKIT "Q" MULTIPLIER KIT 

MODEL CA -1 

$1395 

The Heathkit Q Multiplier functions with any AM receiver 
having an IF frequency between 450 and 460 KC, that is 
not "AC -DC" type. It derives its power from the receiver, 
and needs only 6.3 volts AC at 300 ma (or 12 VAC at 150 
rna) and 150 to 250 volts DC at 2 ma. Simple to connect 
with cable and plugs supplied. Adds additional selectivity 
for separating signals, or will reject one signal and eliminate 
heterodyne. A tremendous help on crowded phone and 
CW bands. Effective Q of 4000 for sharp "peak" or "null ". 
Tunes any signal within IF band, pass without changing the 
main receiver tuning dial. A convenient tuning knob on the 
front panel with vernier reduction between the tuning knob 
and the tuning capacitor gives added flexibility in operation. 
Uses a 12AX7 tube, and special high -Q shielded coils. In- 
structions for connecting to the receiver and operation are 
provided in the construction manual. A worthwhile addition 
to anÿ communications, or broadcast receiver. It may also be 
used with a receiver which already has a crystal filter to 
obtain two simultaneous functions, such as 
peaking the desired signal with the crystal MODEL OF-1 

filter and nulling an adjacent signal with the 
Q Multiplier. Shpg. Wt. 3 lbs. 

$995 

HEATHKIT GRID DIP METER KIT 

A grid dip meter is basically an RF oscillator for determining 
the frequency of other oscillators, or of tuned circuits. 
Extremely useful in locating parasitics, neutralizing, identi- 
fying harmonics, coil winding, etc. Features continuous 
frequency coverage from 2 mc to 250 mc, with a complete 
set of prewound coils, and a 500 ua panel meter. Front panel 
has a sensitivity control for the meter, and a phone jack for 
listening to the "zero- beat." Will also double as an absorp- 
tion -type wave meter. Shpg. Wt. 4 Ibs. 

Low Frequency Coil Kit: Two extra plug -in 
coils to extend frequency coverage down to 
350 kc. Shpg. Wt. 1 Ib. No. 341 -A. $3.00 

MODEL GO-1 O 

$2195 

HEATHKIT ALL -BAND COMMUNICATIONS. 
TYPE RECEIVER KIT 
This communications- receiver covers 550 kc to 30 mc in 
four bands, and provides good sensitivity, selectivity, and 
fine image rejection, Ham bands are clearly marked on an 
illuminated dial scale. Features a transformer -type power 
supply -electrical band spread- antenna trimmer -head- 
phone jack- automatic gain control and beat frequency 
oscillator. Accessory sockets are provided on the rear of 
the chassis for using the Heathkit model QF -1, Q Multiplier. 
Accessory socket is handy, also, for operating other devices 
that require plate and filament potentials. Will supply +250 
VDC at 15 ma and 12.6 VAC at 300 ma. Ideal 
for the beginning ham or short wave listener. 
Shpg. Wt. 12 lbs, 

Cabinet: Fabric covered cabinet with alumi- 
num panel as shown. Part no. 91 -15A. Shpg, 
Wt. 5 Ibs. $4.95. 

MODEL AR -3 

$2995 

(Less cabinet) 

eathkits... 
B y D A Y S T R O M 

are outstanding in performance 
and dollar value 
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HEATHKIT REFLECTED POWER METER KIT 
The Heathkit reflected power meter, model AM -2, makes art 
excellent instrument for checking the match of the antenna 
transmission system, by measuring the forward and reflected 
power or standing wave ratio. The AM -2 is designed to 
handle a peak power of well over 1 kilowatt of energy and 
may be left in the antenna system feed line at all times. 
Band coverage is 160 meters through 2 meters. Input and 
output impedances for 50 or 75 ohm lines. No'external power 
required for operation. Meter indicates percentage forward 
and reflected power, and standing wave ratio from 1:1 to 6:1. 
Another application for the AM -2 is matching impedances 
between exciters or R.F. sources and grounded grid am- 
plifiers. Power losses between transmitter output and 
antenna tuner may be very easily computed by inserting 
the AM -2 in the line connecting the two. No insertion loss is 
introduced into the feeder system, due to the fact that the 
AM -2 is a portion of coaxial line in series with the feeder 
system and no internal connections are actually made to 
the line. Complete circuit description and 
operation instructions are provided in the 
manual. Cabinet size is 7 -3/8" x 4 -1 /16" x 
4 -5/8 ". Can be conveniently located at opera -. 

ting position. Shpg. Wt. 3 lbs. 

MODEL AM -2 

Healhkils... 
B y D A Y S T R O M 

$1595 

are the answer for your electronics 
hobby. 

HEATHKIT BALUN COIL KIT 
The Heathkit Balun Coil Kit model B -1 is a convenient 
transmitter accessory, which has the capability of matching 
unbalanced coax lines, used on most modern transmitters, 
to balance lines of either 75 or 300 ohms impedance. Design 
of the bifilar wound balun coils will enable transmitters with 
unbalanced output to operate into balanced transmission 
line, such as used with dipoles, folded dipoles, or any bal- 
anced antenna system. The balun coil set can be used with 
transmitters and receivers without adjustment over the 
frequency range of 80 through 10 meters, and will easily 
handle power inputs up to 250 watts. Cabinet 
size is 9" square by 5' deep and it may be lo- 
cated any distance from the transmitter or 
from the antenna. Completely enclosed for 
outdoor installation. Shpg. Wt. 4 lbs. 

MODEL B -1 

$895 

HEATHKIT 6 OR 12 VOLT VIBRATOR 
POWER SUPPLY KITS 
These little power supply kits are ideal for all portable ap- 
plications with 6 volt or 12 volt batteries, when you are oper- 
ating electronic equipment away from power lines. By 
replacing the power supplies of receivers, small public 
address systems, or even miniature transmitters with these 
units, they can be used with conventional 6 or 12.volt bat- 
teries. Use in boats, automobiles, light aircraft, or any field 
application. Each unit provides 260 volts DC output at up to 
60 miliamperes. More than one power supply of the same 
model may be connected in parallel for in- 
creased current capacity at the same output 
voltage. Everything is provided in the kit, in- 
cluding a vibrator transformer, a vibrator, 
6X4 or 12X4 rectifier, and the necessary buffer 
capacitor, hash filter, and output filter ca- 
pacitor. Shpg. Wt. 4 lbs. 

6 VOLT 

MODEL VP -1 -6 

12 VOLT 

MODEL VP -1 -12 

$795 Each 

HEATHKIT VARIABLE FREQUENCY 
OSCILLATOR KIT 
Enjoy the convenience and flexibility of VFO operation by 
obtaining the Heathkit model VF -1 Variable Frequency 
Oscillator. Covers 160- 80- 40- 20 -15 -11 and 10 meters with 
three basic oscillator frequencies. Better than 10 volt aver- 
age RF output on fundamentals. Plenty of output to drive 
most modern transmitters. It features voltage regulation 
for frequency stability. Dial is illuminated for easy reading. 
Vernier reduction is used between the main tuning knob 
and the tuning condenser. Requires a power source of 
only 250 volts DC at 15 to 20 miliamperes and 6.3 volts AC at 
0.45 amperes. Extra features include copper -plated chassis, 
ceramic coil forms, extensive shielding, etc. High quality 
parts throughout. VFO operation allows you to move out 
from under interference and select a portion of the band you 
want to use without having to be tied down to only two or 
three frequencies through use of crystals. "Zero in" on the 
other fellow's signal and return hisCQ on his own frequency! 
Crystals are not cheap, and it takes quite a number of them 
to give anything even approaching comprehensive coverage 
of all bands. Why hesitate? The model VF -1 MODEL VF -1 
with its low price and high quality will add 
more operating enjoyment to your ham ac- 
tivities. Shpg. Wt. 7 lbs. $1950 

REFLECTED 
POWER METER 

Insure your 
on the air" 

performance with 
these fine accessories. 

VARIABLE FREQUENCY 
OSCILLATOR 

VIBRATOR 
POWER SUPPLY 
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HEATHKIT ELECTRONIC 
IGNITION ANALYZER KIT 

Previous electronic experience is not necessary to build 
this fine ignition analyzer. The construction manual sup- 
plied has complete step -by -step instructions plus large 
pictorial diagrams showing the exact placement and value 
of each component. All parts are clearly marked so that 
they are easily identified. The IA -1 is an ideal tool for engine 
mechanics, tune -up men, and auto hobbyists, since it traces 
the dynamic action of voltage in an ignition system on a 

cathode -ray tube screen. The waveform produced is affect- 
ed by the condition of the coil, condenser, points, plugs, 
and ignition wiring, so it can be analyzed; and used as a 
"sign- post" to ignition system performance. This analyzer 
will detect inequality of spark intensity, a poor spark plug, 
defective plug wiring, breaker -point bounce, an open con- 
denser, and allow setting of dwell -time percentage for the 
points. An important feature of this instrument is its ability 
to check dynamic performance, with'the engine in opera- 
tion (400 to 5000 RPM). It will show the complete engine 
cycle, or only one complete cylinder. Can be used on all 

types of internal combustion engines where 
Lireaker- points are accessible. Use it on auto- 
mobiles, boats, aircraft engines, etc. Shpg. $5995 
Wt. 18 lbs. 

MODEL IA -1 

IGNITION 
ANALYZER 

Kit includes everything 

you need for 

construction - even 

batteries! 

RADIATION COUNTER 

HEATHKIT PROFESSIONAL 
RADIATION COUNTER KIT 

This Heathkit professional -type radiation counter is simple 
to build successfully, even if you have never built a kit 
before. Complete step -by -step instructions are combined 
with giant -size pictorial diagrams for easy assembly. By 
"building it yourself" you can have a modern -design, pro- 
fessional radiation counter priced far below comparable 
units. Provides high sensitivity with ranges from 0 -100, 600, 
6000 and 60,000 counts -per- minute, and 0 -.02, .1, 1 and 
10 miliroentgens- per -hour. Employs 900 -volt bismuth tube 
in beta /gamma sensitive probe. Probe and 8 -foot expand- 
able cable included in kit price, as is a radiation sample for 
calibration. Use it in medical laboratories, or as a prospect- 
ing tool, and for civil defense to detect radioactive fallout, 
or other unknown radiation levels. Features a selectable 
time constant. Meter calibrated in CPM or mR /hour in 
addition to "beep" or "click" from panel- mounted speaker. 
Prebuilt "packaged" high voltage power supply with re- 
serve capacity above 900 volt level at which it is regulated. 
Merely changing regulator tube type would allow use of 
scintillation probe if desired. Employs five 
tubes (plus a transistor) to insure stable and 
reliable operation. Kit price includes bat- 
teries. Shpg. Wt. 8 lbs. 

MODEL RC -1 

$7995 

Heathkits... 
B y D A Y S T R O M 

are supplied with comprehensive 

instructions that eliminate costly 

mistakes and save valuable time 

HEATHKIT ENLARGER TIMER KIT 

The ET -1 is an easy -to -build electronic device to be used 
by amateur or professional photographers in timing enlarger 
operations. The calibrated dial on the timer covers 0 to 1 

minute, calibrated in 5- second gradations. The continu- 
ously variable control allows setting of the "on" cycle of 
your enlarger, which is plugged into a receptacle on the 
front panel of the ET -1. A "safe light" can also be plugged 
in so that it is automatically turned "on" when the enlarger 
is turned "off." Handles up to 350 watts with built -in relay. 
All- electronic timing cycle insures maximum accuracy. 
Timer does not have to be reset after each cycle, merely 
flip lever switch to print, to repeat time cycle. A control is 
provided for initial calibration. Housed in a 

compact plastic case that will resist attack 
of photographic chemicals. A fine addition 
to any dark room. Shpg. Wt. 3 lbs. 

HEATHKIT BATTERY TESTER KIT 

MODEL ET -1 

$1150 

The BT -1 is a special battery testing device that actually 
"loads" the battery under test (draws current from it) while 
it is being tested. Weak batteries often test "good" with an 

ordinary voltmeter but the built -in load resistance of the 
BT -1 automatically draws enough current from the battery 
to reveal its true condition. Simple to operate with "good - 
weak- replace" scale. Tests all kinds of dry cell batteries 
within ranges of 0 -15 volts and 0 -180 volts. Slide switch 
provides for either 10 ma or 100 ma load, depending on 

whether you're testing an A or B- battery. Not only deter- 
mines when battery is completely exhausted, but makes 
it possible to anticipate failure by noting weak condition. 
Ideal for testing dry cell hearing aid, flash- 
light, portable radio, and model airplane bat- 
teries. Test batteries in a way your customers 
can understand and stimulate battery sales. 
Shpg. Wt. 2 lbs. 

MODEL BT -T 

$850 
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Now you can have radio 

wherever you go - 
with the portable 

that plays anywhere! 

BROADCAST BAND RADIO 

TRANSISTOR PORTABLE 

HEATHKIT CRYSTAL RADIO KIT 

The Heathkit model CR -1 crystal radio is similar to the 
"crystal sets" of the early radio days except that it has been 
improved by the use of sealed germanium diodes and effi- 
cient "high -Q" coils. The sealed diodes eliminate the 
critical "cats whisker" adjustment, and the ferrite coils are 
much more efficient for greater signal strength. Housed in 
a compact plastic box, the CR -1 uses two tuned circuits, 
each with a variable tuning capacitor, to select the local 
station. It covers the broadcast band from 540 to 1600 kc. 

Requires no external power whatsoever. This receiver could 
prove valuable to emergency reception of civil defense 
signals should there be a power failure. The low kit price 
even includes headphones. Complete step -by -step instruc- 
tions and large pictorial diagrams are supplied for easy 
assembly. The instruction manual also provides the builder 
with the basic fundamentals of signal recep- 
tion so that he understands how the crystal 
receiver functions. An interesting and valu- 
able "do -it- yourself" project for all ages. 
Shpg. Wt. 3 lbs. 

MODEL CR -1 

$795 

Heathkits... 
B y D A Y S T R O M 

are easy and fun to build, 

and they let you learn 

by "doing -it- yourself" 

HEATH KIT TRANSISTOR PORTABLE RADIO KIT 

Heath engineers set out to develop a "universal" AM 
radio, suitable for use anywhere. Their objective was a 

portable that would be as much "at home" inside as it is 
outside, and would feature top quality components for high 
performance and long service life. The model XR -1 is the 

result of these efforts. Six name -brand (Texas Instrument) 
transistors were selected for extra good sensitivity and 
selectivity. A 4" by 6" PM speaker with heavy magnet was 
chosen to insure fine tone quality. The power supply was 
designed to use six standard size "D" flashlight cells be- 
cause they are readily available, inexpensive, and because 
they afford extremely long battery life (between 500 and 
1000 hours). Costs you no more to operate from batteries 
than what you pay for operating a small table -model radio 
from the power line. An unbreakable molded plastic was 
selected for cabinet material because of its durability and 
striking beauty. Circuit is compact and efficient, yet corn - 
ponents are not excessively crowded. Transformers are 
prealigned so it is ready for service as soon as construction 
is completed. Has built in rod -type antenna 
for reception in all locations. Cabinet dimen- 
sions are 9" L x 8" H x 33/4' D. Comes in holi- 
day gray, with gold -anodized metal speaker 
grille. Compare this portable, feature 
by feature, to all others on the market, and 
you'll appreciate what a tremendous dollar 
value it represents! Shpg. Wt. 4 lbs. 

MODEL XR -1 

$3495 

(Less batteries) 
(With cabinet) 

HEATHKIT BROADCAST BAND RADIO KIT 

This table -model broadcast radio is fun to build, and is a 

fine little receiver for your home. It covers the standard 
broadcast band from 550 to 1600 kc with good sensitivity 
and selectivity. The 5I/z" PM speaker provides surprisingly 
good tone quality. High -gain IF transformers-, miniature 
tubes, and a rod -type built in antenna, assure good recep- 
tion in all locations. The power supply is transformer 
operated, as opposed to many of the economy- "AC -DC" 
types. It's easy to build from the step -by -step instructions, 
and the construction manual includes information on oper- 
ational theory, for educational purposes. Your success is 
assured by completely detailed information 
which also explains resistor and capacitor 
color codes, soldering techniques, use of 
tools, etc. A signal generator is recom- 
mended for final alignment. Shpg. Wt. 10 lbs. 

Cabinet: Fabric covered cabinet with 
aluminum panel as shown. Shpg. Wt. 5 lbs. 
Part no. 91 -9A. $4.95. 

MODEL BR -2 

$1895 

(Less cabinet) 
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protects against possible 
explosion and fire from 
undetected fuel vapor 

FUEL VAPOR 
DETECTOR 

detects electrolysis 
which cause 

of 
metal 

on your boat 

currents 

deterioration 
underwater 

fittings 

ELECTROLYSIS 
DETECTOR 

.......... 

P 

indicates condition 
and charge of batteries. 

for safe cruising 

BATTERY CHARGE 
INDICATOR 

R.F. POWER 
METER 

HEATHKIT FUEL VAPOR DETECTOR KIT 
Protect your boat and its passengers against fire or ex- 
plosion from undetected fuel vapor by building and using 
one of these fine units. The Heathkit Fuel Vapor Detector 
indicates the presence of fumes on a three -color "safe - 
dangerous' meter scale and immediately shows if it is safe 
to start the engine. A pilot light on the front panel shows 
when the detector is operating, and it can be left on con- 
tinuously, or just used intermittently. A panel control en- 
ables initial calibration of the detector when installed. 
Features a hermetically -sealed meter with chrome bezel, 
and a chrome -plated brass panel. It is very 

6 volt 
simple to build and .install, even by one not 
having previous experience. Models FD -1 -6 
(6 volts DC) and FD -1 -12 (12 volts DC) operate 
from your boat batteries. The kit is complete 
in every detail, even to the inclusion of a spare 
detector unit. Shpg. Wt. 4 lbs. EACH 

MODEL FD -1 -6 

12 volt 
MODEL FD -1 -12 

$3595 

HEATHKIT BATTERY CHARGE INDICATOR KIT 
The Heathkit model CI -1 Marine Battery Charge Indicator 
has been designed especially for the boat owner, although 
it has found use in service stations, power stations, and 
radio stations where banks of batteries are kept in reserve 
for emergency power. It is intended to replace the hydro- 
meter method of checking storage batteries, and to elimi- 
nate the necessity for working with acid in small, below - 
decks enclosures. Now it is possible to check as few as one, 
or as many as eight storage batteries, merely by turning 
the switch and watching the meter. A glance at the meter 
tells you instantly whether your batteries are sufficiently 
charged for safe cruising. Dimensions are 2 -7/8 "W x.5-11/16" 
H x 2" D. Operates on either 6 or 12 volt systems using lead - 
acid batteries, regardless of size. Simple in- 
stallation can be accomplished by the boat 
owner in fifteen minutes. Shpg. Wt. 3 lbs. 

MODEL CI -1 

$1695 

HEATHKIT ELECTROLYSIS DETECTOR KIT 
The Heathkit model ED -1 Electrolysis Detector indicates 
the extent of electrolysis currents between the -boat's 
common ground and underwater fittings, except on boats 
having metal hulls. These currents, undetected, could 

cause gradual corrosion and deterioration of the propeller 
or other metal fittings below the water line. It is particularly 
helpful when installing electrical equipment of any kind, 
or to determine proper polarity when power is obtained 
from a shore supply. Easy -to- build, the model ED -1 consists. 
of a hermetically- sealed, waterproof meter, special sensing 
plate, and sufficient wire to install, including the necessary 
hardware. Mounts on instrument panel 
where it can be easily .seen. Requires no 
power for operation, and gives instant warn- 
ing to guard your boat for a lifetime. Shpg. 
Wt. 2 lbs. 

MODEL ED -1 

$995 

HEATHKIT RF POWER METER KIT 
The Heathkit RF Power Meter Kit is designed to sample the 
RF field in the vicinity of your transmitter, whether it be 
marine, mobile, or fixed. Output meter is merely placed in 
some location close to the transmitter, to pick up RF radia- 
tion from the antenna. Requires no batteries, electricity, 
nor direct connection to the transmitter. It provides you with 
a continuing indication of transmitter operation. You can 
easily detect if power is dropping off by comparing present 
meter readings with past ones. Operates with any trans- 
mitter having output frequencies between 100 kc and 250 
mc, regardless of power. Sensitivity is 0.3 volts RMS full 
scale, and a special control on the panel allows for further 
adjustment of the sensitivity. Meter is a 200 ua unit, mounted 
on a chrome -plated brass panel. The entire PM -1 measures 
only 33/4" W x 61/," L x 2" D. An easy way to put 
your mind at ease concerning transmitter 
operation. Shpg. Wt. 2 lbs. 

Heathkits. 
B y D A Y S T R O M 

MODEL PM -1 

$1495 

now offer you completely 
modern marine equipment with 
outstanding design features 
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HEATHKIT TRANSISTOR 
RADIO DIRECTION FINDER KIT 

The Heathkit Transistor Radio Direction Finder model DF -1 

is a self- contained, self -powered, 6- transistor super heter- 
odyne broadcast radio receiver incorporating a directional 
loop antenna, indicating meter, and integral speaker. It is 
designed to serve primarily as an aid to navigation when 
out of sight of familiar landmarks. It can be used not only 
aboard yachts, fishing craft, tugs, and other vessels which 
navigate either out of sight of land or at night, but also for 
the hunter, hiker, camper, fisherman, aviator, etc. It is 
powered by a 9 -volt battery. (A spare battery is also included 
with the kit). The frequency range covers the broadcast 
band from 540 to 1600 kc and will double as a portable 
radio. A directional high -Q ferrite antenna is incorporated 
which is rotated from the front panel to obtain a fix on a 
station and a 1 ma meter serves as the null and tuning 
indicator. The controls consist of: tuning, volume and power 
(on -off), sensitivity, heading indicator (compass rose) and 
bearing indicator (antenna index). Overall dimensions 
are 7 %" W x 5 %" H x 5 %" D. Supplied with 
slip -in -place mounting brackets, which allow MODEL DE-1 

easy removal from ship bulkheads or other $5495 
similar places. Shpg. Wt. 5 lbs. 

Heathkils... 

r 
Pioneer in 

do -it- yourself" 

electronics 

r- 

B y D A Y S T R O M 

are sold only by direct mail, 
passing middleman 
profits on to you 

HEATH 

radio - compass or 

as a portable radio 

HOW CAN YOU MISS? 

The Heath Company maintains a technical consultation 
service, should you experience some sort of difficulty in 
construction or operation. Although only a very small per- 
centage of our customers ever have occasion to use this 
service (usually only beginners in electronics) it is still 
reassuring to know that technical help is available when 
needed. A service department is also available, should 
you wish a complete factory check of operation and align- 
ment or repair. After you build your first Heathkit you'll 
realize how easy it is. 

Free CaFaloq 
Send for this 
informative booklet 
listing more than 

100 "do -it- yourself" kits. 

C ® IM PA N y A Subsidiàr 

C 
Daytrór», 19c. BE B11'I"® IV HARBOR 15, 81/I I C M. 
r / 

ORDER 
BLANK 
NOTE All prices subject to change 
without notice. 

Enclosed find ( ) check ( ) 

money order for 
Please ship C.O.D. ( ) postage 
enclosed for__ pounds. 
On Express orders do not include 
transportation charges -they will 
be collected by the express agency 
at time of delivery. 

ON PARCEL POST ORDERS in- 
clude postage for weight shown. 
ORDERS FROM APO'S must in- 
clude full remittance. All prices 
F.O.B. Benton Harbor, Mich. 

Name SHIP 
Parcel 

Ti Express 

VIA 
Post 

Way 

Address 

Freight 
City & Zone State Best 

(PLEASE PRINT) 

QUANTITY ITEM MODEL NO. PRICE 

SEND FREE Heathkit Catalog 

POSTAGE 

TOTAL 
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For the name 
and address 
of your nearest 
Norelco dealer, 
write to Dept. 56 

THIS IS THE WAY 
A GREAT 
TAPE 
RECORDER 

IS BUILT., 

the 
new 
imported 

NORELCO® 
`CONTINENTAL' 

world's 
most advanced 
all -in -one 
portable 

RECORDER 
Engineered by Philips of the Nether- 

lands, world pioneers in electronics 
Precision -crafted by Dutch master 

technicians 
Styled by the Continent's top designers 
Three speeds (71, 33/4 and 1I ips)... 

twin tracks...pushbutton controlled 
Special narrow -gap (0.0002 in.) head 

for extended frequency response 
Built -in wide -range Norelco speaker 
Also plays through external hi -fi set 

r 

L 

92 

NORTH AMERICAN PHILIPS CO., INC. 
High Fidelity Products Division 
230 DUFFY AVENUE, HICKSVILLE, L.I., N. Y. 

ANA- °w em, 

o`11)Qu:o Product Review 
"ACCUSONIC" SPEAKER SYSTEMS 
United Speaker Systems, 34 New St., 

Newark 2, N. J., has recently intro- 
duced two new speaker systems which 
retail in the moderate and low priced 
categories. 

The "AccuSonic" Model X -200 em- 
ploys two matched 81/2" drivers coupled 
to an exponential horn with a mouth 
area of 4 square feet. High frequencies 
are reproduced by two integral 3" cone 
tweeters. Over -all frequency response 
is 37 to beyond 18,000 cps. Cabinets are 
of low -boy design suitable for either 

corner or wall placement. Over -all di- 
mensions are 28" x 37" x 161/4" and the 
enclosure is available in pewter walnut, 
African mahogany, or korina finishes. 

The Model X -100 has a single 81/2" 
woofer plus a 3" cone tweeter and cov- 
ers from 45 to 16,000 cps. Cabinets are 
made from 3/4" furniture plywood with 
hand -rubbed finishes in African mahog- 
any, Swedish birch, or pewter walnut. 

Descriptive data sheets giving full 
specifications are available on either or 
both of these units. 

STEREO -MONAURAL PREAMP 
Allied Radio Corporation, 100 N. 

Western Ave., Chicago 80, Ill., is mar- 
keting a new stereo -monaural pream- 
plifier in its "Knight" kit line. 

Designated as the KN -700, the -new 
unit has been designed for use with any 
stereophonic or monaural hi -fi music 
system. It incorporates complete con- 

trol facilities not only for stereo tapes 
and stereo broadcasts but for monaural 
tapes, records, and broadcasts as well. 

The unit features two equalized tape 

head playback preamplifiers for use 
with any stereo tape deck. A fingertip 
control instantly switches the preamp 
from monaural to stereo operation and 
also reverses left and right channels. 
In addition to independent gain con- 
trols for each channel, a master volume 
control simultaneously controls both 
channels. 

Inputs are provided for G -E and 
Pickering magnetic cartridges, ceramic 
phono cartridges, two tape heads, two 
auxiliary sources, microphone, tuner 
tape preamp, or crystal cartridge. The 
unit is listed as Stock Number 92 SX 
406. For further details and price, con- 
tact the manufacturer direct. 

EICO 30 -WATT AMPLIFIER 
Electronic Instrument Co., Inc., 33 -00 

Northern Blvd., Long Island City 1, 
N. Y., has recently released a 30 -watt 
power amplifier which has been desig- 
nated as the EICO HF -30. 

The circuit features four high -power 
EL84 output tubes in push -pull paral- 
lel, high stability margin, and high - 
quality output transformer. The power 
supply uses two EZ81 rectifier tubes. 
Performance characteristics are main- 
tained under either resistive or speaker 
loads (including electrostatic type 
speakers). 

At 30 watts the frequency response 
is ± .5 db from 15 to 50,000 cps and 

± 1.5 db from 15 to 100,000 cps. Power 
consumption is 125 watts. The unit 
measures 5" x 12" x 7" and the shipping 
weight is 17 pounds. Both kit and as- 
sembled versions are available. 

NEW FAIRCHILD CARTRIDGE 
Fairchild Recording Equipment Co., 

10 -40 45th Ave., Long Island City 1, 
N. Y., has announced a new experimen- 
tal cartridge, the XP -3. 

The new unit has unusually high 
compliance and virtually no detectable 
IM distortion, according to the com- 
pany. Part of the unit's performance 
can be attributed to the use of a sub- 
miniature coil of unusual construction. 
The coil is hand wound of special gold - 
plated wire so that the maximum elec- 
trical output can be obtained from its 
small physical size. In addition, the coil 
is Aero -V damped, a new method of 
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build with 
the best... JBL signature 

loudspeakers! 

MODEL D130 
15" Extended 
Range 
Loudspeaker 

The only 15" extended range speaker made 

with a 4" voice coil is the world -famous 
JBL Signature D130. The large voice coil 
stiffens the cone for crisp, clean bass; 
smooth, extended highs. Your basic 
speaker, the D130 works alone at first, 
later becomes a low frequency driver when 

you add a JBL Signature high frequency 
unit and dividing network to achieve the 
ultimate excellence of a JBL Signature two. 
way system. 

MODEL 075 
High 
Frequency Unit 

Another exclusive for James B. Lansing 
Sound, Inc., is the ring radiator in the JBL 

Signature 075 high frequency unit. A ring, 
rather than a diaphragm, radiates into the 
annular throat of an exponential horn. The 

result is high frequency reproduction of 
unmatched smoothness and clarity, abso- 
lutely free of resonances and strident 
peaks. The horn is beautifully machined 
from aluminum, the entire unit a gratify- 
ing, solid piece of fine craftsmanship. De- 

signed for crossover at 2500 cycles with 
the JBL Signature N2500 Network. 

January, 1958 

MODEL 0208 
8" Extended Range 
Loudspeaker 

A precision transducer in every sense of 
the word, the famed JBL Signature 8" D208 

is made with the same care and precision 
as the larger units in the James B. Lansing 

Sound, Inc., line. If space and cost are 

major considerations, the 0208, properly 
enclosed, provides the most lastingly satis- 
factory sound you can get. It is widely used 

in top quality systems where extension 
speakers are desired for areas other than 
the main listening room. 

The careful work you do in building your 
high fidelity sound system will be shown off to 
best advantage if you use precision -made 

JBL SIGNATURE Loudspeakers. These are the 
most efficient units to be found anywhere, 
made with the most exacting care, meticulous 
attention to detail. Remember, it takes no more 

effort on your part to build with the best. 

MODEL 175DLH High Frequency Assembly 

The acoustical lens is only available on 

JBL Signature high frequency units. The 

14 element lens on the 175DLH disperses 
sound within the listening area over a 90° 
solid angle, smoothly, with equal intensity 
regardless of frequency. The acoustical 
lens is the greatest contribution to life- 
like high frequency reproduction in 20 
years, and it was developed for use with 
high fidelity equipment by James B. Lans- 
ing Sound, Inc. In addition to the lens the 
175DLH consists of a high precision driver 
with complex phasing plug and a machined 
aluminum exponential horn. Designed for 
crossover at 1200 cycles with the JBL 
Signature N1200 Network. 

There are many more kits and loudspeakers 
in the JBL Signature line. Whatever your needs, 

you will find exactly the right unit or system 
in the complete JBL Signature catalog. Send for 
your free copy. A limited number of technical 
bulletins are also available. Please ask only for 
those in which you are vitally interested. 

means 

James B. Lansing Sound, Inc. 

MODEL D123 
12" Extended 
Range 
Loudspeaker 

With outstanding "presence" and clean 
response throughout the entire audio spec- 

trum, the D123 features an unusual shal- 
low construction. Only 35 /e" deep, it is 

designed to mount flush with the wall, 
between studding, in any standard wall or 

partition. Frequently, the D123 is used in 

multiples in "infinite baffle" wall instal- 
lations. In this case the JBL Signature 075 

is a logical high frequency unit to add 

when you advance to a two-way system. 

c 

18L Signature 
Two -way 
Systems Are 
Available 
As Kits 

086 KIT This two -way system is made up 

of units which have been acclaimed by 

impartial authorities as the finest avail- 
able anywhere today. Included in the kit 
are the 150 -40 Low Frequency Driver, 
N500H Network, 375 High Frequency 
Driver, 537 -509 Horn -Lens Assembly. These 
are the same units -including the serpen- 
tine acoustical lens -which are used in The 

Hartsfield :.. units designed originally for 
installation in the most modern theaters in 

the world. 

JAMES B. LANSING SOUND, INC., 2439 Fletcher Dr. Los Angeles 39, Calif. 

Please send me the following: 
Frèe Catalog of JBL Name and address of Authorized JBL 

Signature Products Signature Audio Specialist in my community 

TECHNICAL BULLETINS ON 

D130 D123 Li D208 175DLH 075 375 150 -40 

Name 

Address 

1 

City Zone State 
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DYNAKIT 
Amplifier Kits 
A proven circuit of finest sound 
quality in a new deluxe 60 watt 
model and standard 50 watt 
model 

Mark III60 watts $7995* 
4, 8, 16 ohm outputs net 

The new Mark III includes all 
the sensational attributes of the 
popular Mark II plus these out- 
standing deluxe features 
* 60 watts at less than 1% distortion. 

Instantaneous peak power of 140 
matts. IM - less than .05 at average 
listening levels. 

* Choke filtering and low noise cir- 
cuitry reduce hum and noise to 96 db 
below 60 watts. 

* New rugged KT -88 tubes and other 
heavy duty parts used conservatively. 

Mark II 50 watts $6975* 
8, 16 ohm outputs net 

The Mark II is the best buy in high 
power high fidelity kits 
* Ease of assembly due to uniquely 

simple circuitry and printed circuit 
construction with factory- mounted 
parts. 

* Highest stability using patented sta- 
bilizing networks with minimum num- 
ber of phase shifting stages. Suitable 
for all loudspeaker systems including 
electrostatic. 

* Dyna Biaset (patent pending) for 
simplified adjustment and complete 
freedom from effects of unbalanced 
components. No balancing adjust- 
ments required to meet published 
specifications. 

* Dynaco Super -Fidelity output trans- 
former with patented para- coupled 
windings. This is the finest available 
transformer of its type for the most 
critical audio uses. 

Available from leading Hi -Fi dealers everywhere. Descriptive brochure avail- able on request. 

* Slightly higher in West 

DYNACO INC. 
617 N. 41st Street Philadelphia 4, Pa. 
Export Division: 25 Warren St., New York 7. N. Y. 
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coil suspension developed by the com- 
pany which is based on the cushioning 
properties of air. 

Flat response from 10 to 20,000 cps 
within ± .2 db is obtained with vir- 
tually no trace of IM distortion. The 
XP -3 is supplied with a diamond stylus 
of .7 mil tip radius. The unit will track 
any commercial record at from 2 to 4 
grams stylus pressure. 

DIVIDING NETWORK 
James B. Lansing Sound, Inc., 3249 

Casitas Ave., Los Angeles 39, Calif., has 
just issued its Model N2600 dividing 
network for audio applications. 

Either set of output terminals can be 
switched from 16 to 32 ohms. Two 16- 

ohm drivers can be connected in series 
when the appropriate switch is in the 
"32" position. The assembly is centered 
in the network opening and secured by 
driving four screws into the outside 
panel surface when used with the com- 
pany's standard enclosures. 

Complete instructions are included 
with the unit. A catalogue sheet on the 
firm's dividing networks is available 
on request. 

AM -FM STEREO TUNER 
Lafayette Radio, 165 -08 Liberty Ave., 

Jamaica 33, N. Y., is catering to the 
do- it- yourself high -fidelity hobbyist by 
releasing its Model KT -500 AM -FM 
stereo tuner in kit form. 

A companion -piece to the previously 

announced Models KT -300 audio con- 
trol center kit and KT -400 70 -watt 
basic amplifier set, the three units form 
the heart of a stereo hi -fi system. Re- 
ception with the new tuner may be AM 
alone, FM alone, or AM and FM simul- 
taneously. Separate cathode -follower 
outputs and volume controls are pro- 
vided. 

The tuner measures 133/4" x 10%" x 
41/2 ". It comes complete with two 

4 

DYNAKIT 
Preampli ier 

An Outstanding Companion 
Kit fo the World Famous 

Dynakit Amplifiers 

This handsome new control unit gives 
crystal clear, noise -free reproduction 
from any modern program source. Its 
unique all feedback design by David 
Haller sets a new standard of pre- 
amplifier performance. The design of 
the Dynakit preamplifier is a synthesis 
of outstanding features which produce 
smoother, more natural sound. Com- 
pare these features with any other units 
regardless of price. 

* Unequalled performance 
Actually less than .1% distortion under 
all normal operating conditions. Response ± .5 db 6 cps to over 60 kc. Distortion 
and response unaffected by settings of vol- 
ume control. Superlative square wave per- 
formance, and complete damping on any pulse or transient test. 

* Easiest assembly 
All critical parts supplied factory- mounted 
on XXXP printed circuit board. Eyeleted 
construction prevents damage to printed 
wiring. This type of construction cuts 
wiring time by 50% and eliminates errors 
of assembly. Open simplified layout offers 
complete accessibility to all parts. 

* Lowest noise 
Integral dc heater supply plus low noise 
components and circuitry bring noise to 
less than 3 microvolt equivalent noise in- 
put on RIAA phono position. This is 
better than 70 db below level of 10 milli- 
volt magnetic cartridge. 

* Finest parts 
1% components in equalization circuits to 
insure accurate compensation of recording 
characteristics. Long life electrolytic capac- 
itors and other premium grade compo- 
nents for long trouble -free service. 

* High flexibility 
Six inputs with option of extra phono, 
tape head, or mike input. Four ac outlets. 
Controls include tape AB monitor switch, 
loudness with disabling switch, full range 
feedback tone controls. Takes power from 
Dynakit, Heathkit, or any amplifier with 
octal power socket. 

* Outstanding appearance 
Choice of bone white or charcoal brown 
decorator colors to blend with any decor. 
Finished in indestructible vinyl coating 
with solid brass escutcheon. 

* Best Buy 
Available from your Hi -Fi dealer at only 
$34.95 net (slightly higher in the West), 
and yet the quality of performance and 
parts is unexcelled at any price. 

Descriptive brochure available on request 
Pat. Pending 

DYNACO INC. 
617 N. 41st St., Philadelphia 4, Pa. 
Export Division: 25 Warren St., New York 7, N. Y. 
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printed circuit boards, all parts plus 
metal cover, step -by -step instruction 
manual with schematic and pictorial 
diagrams. 

MOVING COIL CARTRIDGE 
Grado Laboratories, 4614 Seventh 

Ave., Brooklyn 20, N. Y., has recently 
put a new electrodynamic, moving -coil 
cartridge on the market which incor- 
porates a built -in static eliminator. 

The coil is wound on a subminiature 
bobbin which is attached to a tempered 
steel shaft. The upper end of this shaft 
is a conical pivot and the lower end is 
a tapered pivot. The upper conical pivot 
turns in a stainless steel cone bearing 
which is threaded and adjustable. The 
lower tapered pivot has 360 degrees of 
contact with a special semi -solid damp- 
ing material into which it is imbedded. 
This damping material is torsionally 
twisted rather than pinched or squeezed 
as in other systems. 

Response is said to be 10 to 28,000 
cps and the output is approximately 6 

millivolts at 10 cm per second velocity. 
Impedance is 600 ohms throughout the 
audio range and the tracking force is 
from 2 to 7 grams. The static elimina- 
tor's half life is estimated at 1600 years! 
It is recessed for perfect safety. 

A data sheet on this new cartridge is 
available from the company on request. 

MODIFIED TONE ARM 
Ronette Acoustical Corp., Lynbrook, 

N. J., has announced that the rear 
mounting post and rear arm rest of all 
of its "Fonofluid" high -fidelity tone 

arms have been raised so that they may 
be used with any American or imported 
turntable. This applies to both the reg- 
ular 12" and 16" transcription arms. 

The new units eliminate the need for 
adapters. 

AMPEREX MINIATURE PENTODE 
Amperex Electronic Corporation, 230 

Duffy Ave., Hicksville, N. Y., is now in 
production on a new nine -pin miniature 
pentode which has been designed spe- 
cifically for preamp and input stages 
having stringent requirements with re- 
gard to minimum hum, noise, and mi- 
crophonics. 

The EF86/6267 is a direct plug -in 
replacement for the older Z729. It is one 
of the new series of "preferred" types 
for high -quality audio applications. 
The low- frequency noise generated by 
the tube is equivalent to a voltage of 
2 microvolts on the control grid in the 
bandwidth from 25 to 10,000 cps. The 
electrode structure is exceptionally 
rigid to keep microphonics to an abso- 
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THEY CREATE 
BEAUTIFUL MUSIC 

THE 
FM -AM TUNER 
MODEL 90 -R 

FISHER 
'IT 

-- -- MASTER CONTROL AND AMPLIFIER 
MODEL CA -40 

WITH THESE two outstanding FISHER units, you can own tomorrow 
today. They represent the ultimate in flexibility, absolute reliability 
and fidelity of reproduction. A perfectly matched audio team. 

THE FISHER FM -AM Tuner Model 90 -R 

Because of its exclusive FISHER Gold Cascode, the 90 -R is uncon 
ditionally guaranteed to be the world's most sensitive FM tuner 

OUTSTANDING FEATURES: 0.85 microvolt sensitivity. Maximum AM 

selectivity. Exclusive pushbutton inter -station muting on FM and push- 
button AM selectivity. Exclusive MICRORAY TUNING INDICATOR. Three 
outputs: MAIN, RECORD and MULTIPLEX. Chassis, $19950 

Mahogany or Blonde Cabinet, $19,95 

THE FISHER 
Master Control and Amplifier Model CA -40 

Complete audio controls and powerful, 25 -watt amplifier on one 
compact chassis. High . reserve power for clean reproduction. 

OUTSTANDING FEATURES: Less than 1% distortion at full output. Six 
input channels. Complete equalization and preamplification for records 
and tape. Exclusive TONESCOPE graphically displays Bass and $13950 
Treble tone control settings. Price, including cabinet shown, 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 

FISHER RADIO 21 -23 44th DRIVE, LONG ISLAND CITY 1, N. Y. 
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NEW RECORD CHANGER 
ACHIEVES HIGH FIDELITY 
TURNTABLE PERFORMANCE 
GLASER -STEERS 

GS98,4,,, 
offers fully automatic operation 
and added record and stylus protection 

At last, the quality performance of a 
turntable has been combined with flawless 
record handling convenience. The result is - 
the new Glaser- Steers GS Seventy Seven. 
Wow and flutter are virtually non -existent. 
Rumble, for all practical purposes, has been 
eliminated, and automatic features such as 
the amazing 'SPEEDJIINDER' mark the GS -77 
as the most advanced record changer of our 
time. 

`SPEEDMINDER' does your thinking - 
prevents you from using the wrong stylus 
with your records; selects the correct turn- 
table speed ... and intermixes and plays 33 
and 45 rpm records automatically, without 
regard to size or sequence. 

Another important GS -77 feature is 
that the turntable pauses during change 
cycles and doesn't resume motion until next 
record has come into play position and stylus 
is in lead -in groove. This eliminates record 
surface wear caused by grinding action of 
record dropping on moving disc -a common 
drawback in other changers. 

Other GS -77 features include - 
CHANGE CYCLE - only 5 seconds - fastest 
in the field. MOTOR -4 -pole induction; dy- 
namically balanced, hum shielded and shock 
suspended. ARM - acoustically isolated; has 
vernier adjustment for stylus pressure, and 
convenient finger lift for manual play, as 
well as indicator to facilitate location of 
stylus on groove; variation in stylus pressure 
between first and tenth record is less than 
1 gram. MUTING SWITCH & R/C NET- 
WORK - maintains silence except when rec- 
ord is being played. IDLER - automatically 
disengages in `off' position to prevent flat 
spots. PRE -WIRED for easy installation, 
replaces most other changers. 

The new GS -77 is absolutely jam - 

proof. A single knob controls all automatic 
and manual speed operations. 

$59.50 less cartridge and base 
(base illustrated, $9.60) 

See and hear the new GS -77 at your local 
high fidelity dealer, or write for information. 

GLASER -STEERS CORP. 
20 Main Street, Belleville 9, N. J. 

Please send me complete information on the 
GS -77. 

NAME 

ADDRESS 

CITY ZONE STATE 
RTN-1 

96 

lute minimum. There are no appreci- 
able internal resonances below 1000 cps 
and vibrations at higher frequencies 
are effectively damped out by the chas- 
sis and the tube holder. 

STABLE AUDIO OSCILLATOR 
CG Electronics Corp., a subsidiary of 

Gulton Industries, Inc., 212 Durham 
Ave., Metuchen, N. J. has developed an 
ultra -stable subminiature adjustable 
audio oscillator which can be used for 
energizing frequency sensitive relays 
in remote locations as well as serve as 
a remote frequency audio decoder. 

Designed for plug -in applications, the 
units are available in frequency ranges 
from 200 to 1000 cps. Short period drift 
is .1 cycle and less than .5 per -cent 
drift over a range of 0 to 150 degrees F. 

70 -WATT AMPLIFIER 
Sargent- Rayment Co., 4926 E. 12th 

St., Oakland, Calif., has added the "Su- 
per Seventy" 70 -watt amplifier to its 
line of high -fidelity equipment. 

Utilizing the new KT88 output tubes, 
which are designed for 100 -watt appli- 
cation, the amplifier is able to loaf at 

70 watts. A pair of GZ34 cathode rec- 
tifier tubes are used in the power sup- 
ply. The circuit itself is an improved 
version of the British "Mullard" design. 
The input stage is an EF86 low -noise 
voltage amplifier which is direct -cou- 
pled to a 6SN7GTB cathode -coupled 
phase inverter which, in turn, feeds the 
KT88 output tubes. 

Rated output power is 70 watts con- 
tinuous and 140 watts peak. IM distor- 
tion is less than 1% at 70 watts (60 and 
6000 cps @ 4 :1) ; frequency response is 
20 to 20,000 cps at any level from 1 to 
70 watts. Damping factor is 15 and out- 
put impedances are 4, 8, and 16 ohms. 

A brochure on this new amplifier is 
available from the manufacturer on 
request. 

PILOT SPEAKER SYSTEM 
Pilot Radio Corporation of Long Is- 

land City 1, New York, is now market- 
ing a new loudspeaker system, the 
Model S -121. 

The S -121 incorporates an acousti- 
cally matched, five -speaker, four -chan- 
nel system consisting of a 12" woofer in 
dynamically vented baffle, 8" low mid- 
range and 6" upper mid -range speakers, 
and two 3" tweeters. It also features a 
separate treble balance control. 

The main speaker enclosure is stur- 

.............. 
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: SERVICEMEN 
make more money with this 
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Model 107 
TUBE TESTER 

3 complete tests in one handy instrument 

Here's the tube tester every serviceman 
has been asking for! Designed for out- 
standing performance and accuracy - 
provides 3 important tests: Dynamic 
Mutual Conductance Test of all popu- 
lar radio and TV amplifier tubes - 
Cathode Emission Test for all tubes 
by free point selector system- nation- 
ally accepted Grid Circuit Test devel- 
oped and patented by Seco. Saves you 
valuable time -quickly pays for itself 
by justifiably culling and selling more 
tubes for you! 

Completely self -contained in com- 
pact portable carrying case. Furnished 
with handy flip -chart for 
fast, easy tube set -up data. 

ti 
'F1.07 n 

net 
Write literature 

MANUFACTURING CO. t/ 5015 Penn Ave. So., Mpls., Minn. 

. 

: 

ROUND, SQUARE, KEY and "D" 

OPENINGS QUICKLY MADE 

with Greenlee 

Radio Chassis Punches 

Save hours of hard, tedious 
work ... cut accurate holes 
in chassis for sockets, plugs, 
controls, meters, panel 
lights, etc. with GREENLEE 
Punches. In 1 -1/2 minutes 

° or less make a smooth hole 
in metal, bakelite or hard 

rubber. Easy to operate ... simply turn with 
ordinary wrench. Wide range of sizes. Write for 
details. Greenlee Tool Co., 1881 Columbia Av- 
enue, Rockford, Ill. 

GREENLEE 
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dily constructed and braced at seven 
key points. It is internally padded with 
acoustical material. It is designed in 
distinctive contemporary styling, using 

hardwoods, hand- rubbed to a lustre fin- 
ish and harmonizing grille cloth. It is 
available in Cordovan mahogany, cher- 
ry mahogany, blonde mahogany, and 
American walnut. Dimensions are 27" 
x 231/2" x 16 ". 

Frequency response is 35 to 20,000 
cps and maximum power handling ca- 
pacity is 25 watts. 

LABORATORY STANDARD MIKE 
EV Instruments, a division of Elec- 

tro- Voice, Inc., Buchanan, Mich., is now 
in production on the Model 6100 lab- 
oratory standard microphone which has 
been designed for free -field pressure 
measurements between extremely wide 
limits of frequency, level, and ambient 
pressure. 

The instrument consists of a trans- 
ducer- cathode -follower probe assembly 
with removable shock mount, a pream- 
plifier-power supply assembly, and all 
necessary interconnecting cables. In- 
corporating four barium titanate gen- 
erating elements in a thickness mode 

it 
vibrating system, the transducer exhib- 
its high sensitivity and an extremely 
flat frequency response characteristic 
to just below its high resonant fre- 
quency. The frequency range of the in- 
strument is 10 to 50,000 cps. 

Write the manufacturer direct for 
full specifications on this laboratory in- 
strument and prices. 

NEW SONOTONE CERAMIC 
To mark its tenth year as a maker 

of ceramic cartridges, Sonotone Corpo- 
ration, Elmsford, N. Y., has just intro- 
duced a new "5" series of low -cost, 
high -performance ceramic cartridges. 

The new line incorporates all of the 
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THEY CREATE 
BEAUTIFUL MUSIC 

FM -AM TUNER 

MODEL 90 -T 

THE FISHER 

30 -WATT AMPLIFIER 
MODEL 80-AZ 

EVERY FEATURE you need today - or may need in the years ahead, 
is incorporated in these two matched FISHER units. For a complete 
music system, simply add a record changer and loudspeaker. 

THE FISHER FM -AM Tuner Model 90 -T 

Because of its exclusive FISHER Gold Cascode, the 90 -T is uncon- 

ditionally guaranteed to be the world's most sensitive FM tuner 

OUTSTANDING FEATURES: Exclusive MICRORAY TUNING INDICATOR. Exclu- 

sive pushbutton inter -station muting on FM and pushbutton AM selectivity. 

Completely versatile AUDIO CONTROL CENTER with new PRESENCE CONTROL 

and three- position NOISE and RUMBLE FILTERS. Chassis, $23950 
Mahogany or Blonde Cabinet, $19.95 

THE FISHER 30 -Watt Amplifier Model 80 -AZ 

A high reserve of power for clean, undistorted reproduction. Con- 

servatively rated at 30- watts, the 80 -AZ handles up to 60 -watt peaks. 

OUTSTANDING FEATURES: Less than 1% distortion at full output. Uni- 

form response from 20 to 20,000 cycles, within 0.1 db. Hum and noise 

virtually non -measurable. Exclusive Z -MATIc Variable Damping $9950 
Control. Input Level Control. Phase Inverter Balance Control 

W RITE TODAY FOR COMPLETE SI'ECII'ICATIONS 

FISHER RADIO 21 -23 44th DRIVE, LONG ISLAND CITY 1, N. Y. ' 
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Custom- crafted 
motors feature 
wear- resistant 
bearings, 
electronically - 
balanced rotors. 

Motor pulley 
machined with motor 
in operation - 
insures permanently 
smooth power 
transmission. 

Special neoprene 
tire on idler wheel 
provides rumble - 
free traction 
and durability. 

Motors and drives 
checked under 
operating conditions - insuring lifelong 
unerring perform- 
ance. 

Self- lubricating 
Spiral- Grooved 
turntable shaft, 
exclusive with 
Rek- O -Kut, provides 
oil- cushioned spin 
on chrome -steel 
ball bearing. 

Cast aluminum 
turntable with 
resonant -inhibiting 
properties... 
machined to 
aircraft tolerances. 

Prices from $59.95 

Write for 
Catalog and 
FREE STROBE DISC 

efi' . ence 

REK- 0 - KUT `Rondine Turntable 
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R 1 REK -O -KUT HIGH -FIDELITY TURNTABLES -TURNTABLE ARMS 
Dept. 123 38 -19 108th ST., CORONA 68, N. Y. 

features of the firm's "2T" cartridge - 
high output, self -equalization, trouble - free performance plus wider, more even 
response and greater compliance. 

Two models are currently available, 
the "5T" a turnover model for both 78 
and 45 -33 speeds with sapphire needles 
and the "5P" single -needle model for 
either 78 or 45 -33 speeds with sapphire 
needle. 

"SECRET RECORDER" 
Amplifier Corp. of America, 398 

Broadway, New York 13, N. Y., has put 
a new battery- operated magnetic tape 

recorder designed for investigative work 
into full production after comprehen- 
sive field testing. 

The "Secret Recorder" is completely 
self- contained, ingeniously camouflaged 
and concealed in a false compartment 
located in the central section of any 
average size leather briefcase. The re- 
corder weighs only 113/4 pounds and 
measures 16" x 121/2" x 41/2 ". It is sim- 
ple to operate. After the volume control 
has been preset, no further adjustments 
are needed. With the built -in micro- 
phone, normal speech may be recorded 
at a distance of 25 feet. The recorder is 
started or stopped instantly without 
tube warm -up delay by pressing a spe- 
cially patented combination slide -lock 
and switch. Single- and two -speed 
models are available. 

Complete technical specifications and 
descriptive literature on the new "Se- 
cret Recorder" are available from the 
manufacturer. 

HALF -INCH- SQUARE MIKE 
Shure Brothers, Inc., 222 Hartrey 

Ave., Evanston, Ill., has developed a 
microphone so small that it takes a 

hundred of the units to make a handful. 
Designed for use in hearing aids, tape 

recorders, and dictating equipment, the 
new MC30 measures only 1/2" x 1/2" by 
a little over 1/4" thick. It weighs less 
than 1/6 of an ounce and is of the "con- 
trolled magnetic" type. Response rat- 
ing is from 400 to 4200 cps. Output is 
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-76 db at 1000 cps and impedance is 

2000 ohms at 1000 cps. 

AUDIO CATALOGUES 
PENTRON TAPE COMPONENTS 

The Pentron Corporation, Chicago 
24, Ill. has recently issued a four -page 
flyer which pictures and describes its 
line of tape system components for 
stereo and monaural applications. 

Information is provided on three TM 
tape mechanisms, three monaural and 
stereo preamplifiers, a digital counter, 
a conversion kit for stereo, and an elec- 
tronic mike and phono mixer. An in- 
genious chart shows the required com- 
ponents for various operational modes. 

Copies of this publication are avail- 
able without charge. 

HIGH -FIDELITY HANDBOOK 
Heath Company, 305 Territorial 

Road, Benton Harbor, Mich. is offering 
a new 48 -page booklet which covers 
the subject of high fidelity in a practi- 
cal, down -to -earth manner. 

Entitled "The How and Why of High 
Fidelity" and written by Milton Sleep- 
er, the new book answers the questions 
most often asked by novice and experi- 
enced audiophiles alike. In non- techni- 
cal language the author explains the 
true meaning of high fidelity so that 
the reader can evaluate the perform- 
ance of units under consideration for 
his own hi -fi system. 

This lavishly illustrated booklet is 
available from the company for 25 
cents a copy. 

"ELECTRONIC PHONO FACTS" 
A revised edition of Maxmillian 

Weil's popular booklet "Electronic 
Phono Facts" has just been published 
by the Audax Division of Rek- O -Kut, 
Inc., 38 -19 108th St., Corona 68, N. Y. 

The booklet answers hundreds of 
questions about high -fidelity sound re- 
production and covers such varied sub- 
jects as stylus alignment, peaks, turn- 
table and record care, etc. 

The brochure is equally useful to ex- 
perts and amateurs. It also contains 
descriptions and illustrations of many 
types of equipment. The booklet is 
available for a nominal charge of 25 
cents to cover the cost of mailing and 
handling. 

PERMO "KEY" SYSTEM 
Permo, Inc., 6415 N. Ravenswood 

Ave., Chicago 26, Ill. has introduced a 
new merchandising program which car- 
ries the firm's "Key Identification" sys- 
tem on its "Fidelitone" phonograph 
needles direct to the consumer. 

The program is based on a handy 
booklet entitled "There is No Perma- 
nent Phonograph Needle." These leaf- 
lets illustrate 42 of the most popular 
tone arms in use today. The customer 
can determine, by direct comparison, 
just which arm he has. He is then in 
position to pass this information along 
to his hi -fi dealer when purchasing a 
replacement needle. 

The company will supply a sample 
copy of this sales promotion piece on 
request. 30 

January. 1958 

The NEW PEERLESS 

TRANSFORMER CATALOG 

Now available free to audio designers and builders 

This new 12 -page catalog was published for the use of both 

professional and hobbyist designers and builders of high 

fidelity, broadcast, and recording equipment. It provides 

specifications, performance curves, application data, and 

prices on transformers representing the most advanced 

developments in the science of audio transformer design. 

Power, input, output, and impedance- matching transform- 

ers are all shown. 

TYPICAL HIGH -LEVEL 
OUTPUT TRANSFORMER 
This model #S -271 -S is one of the Peerless 20 -20 

Plus group, which indicates a frequency range 
greater than 20- 20,000 cps. Frequency response 
is -1 db; 10- 100,000 cps. Insertion loss is 0.3 db. 

Maximum level, -49 dbm (80 watts). Primary 
impedance at 5000 ohms C.T. and 1250 ohms 
C.T.: Secondary 1, 4, 8, 16 ohms. 

Send coupon or postcard for free catalog 
Peerless Electrical Products A Division of Altec Lansing Corporation IT 

9356 Santa Monica Blvd., Beverly Hills, Calif. 

Please send your free transformer catalog to: 

Name 

Address 

Occupation 

PEERLESS 
Electrical Products 

A DIVISION OF AIRE 

9356 Santa Monica Blvd. 
Beverly Hills, Calif. 

12 -14 
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PENTRON 
high fidelity Tape Recorders 

Each of the new Pentron recorders offers performance, 
simplicity and exclusive features that set it apart from 
the ordinary. Each Pentron is the finest in its price 
class, bar none! See and hear ... then ch9ose the 
Pentron that suits you best. 

BRILLIANT FEATURES exclusively PENTRON 
FINGER FLITE SINGLE ROTARY CONTROL 
ENTIRE LINE AVAILABLE STEREOPHONICALLY (STACKED ONLY) 
BIGGER AMPLIFIERS AND EXTENDED RANGE 
SPEAKER SYSTEMS 
QUIK =FLIP SPEED CHANGE CONTROL 
MODULAR DESIGN HEAD ASSEMBLY 
WITH AZMUR -X HEAD ADJUSTMENT 

SEVEN OTHER PENTRON EXCLUSIVES 

iffsrumiassi 
stake 

Your dealer is now 
demonstrating new Pen - 
tron integrated tape 
components for custom 
installation. See them! 

PLAY AS YOU PAY PLAN 
ONLY 10% DOWN 

UP TO 24 MONTHS TO PAY 

Write for ru11 color literature 

778 S. TRIPP AVE. 

Chicago 24, Illinois 

In Canada: Atics Radio Corp., Toronto 

Stereo Control Center 
(Continued from page 57) 

the tape recorder only during stereo operation. 
The fifth level supplies power to the 

AM tuner in AM monaural and stereo 
broadcast operation. The sixth level 
applies power to the auxiliary ampli- 
fier during all stereo operation. 

Results 
With a flick of the wrist or, at most, 

several flicks of the wrist, all controls 
are set up for the type of stereo listen- 
ing desired. The controls are' auto- 
matically set for proper balance. The 
levels may be set beforehand so that 
no blasting occurs when the power is turned on. Occasionally, a little trim- 
ming will be required of the "dot" set 
controls from one tape to the next or 
from one broadcast to the next, but 
that is about all. Interruptions in 
listening may be easily coped with, as 
both levels may be turned down or off 
by adjusting one knob. 

Associated Equipment 
Now a word about the simplicity of 

setting the controls of the other equip- 
ment working into this selector. First, 
no gain control is required on the aux- 
iliary amplifier. Second, the tuners do 
not require gain controls, since the 
preamplifier gain control may be used 
to equalize the tuners. In this partic- 
ular setup separate controls were 
available for each tuner. These were 
used to equalize the inputs from the 
tuners with the other inputs and to 
equalize between the two tuners. Only 
one dot setting was required and this 
was made on the preamplifier to 
equalize the output of the two ampli- 
fier and speaker systems. 

For the stereo tape orientation of 
the switch, no gain control is required 
on the separate tape outputs. Balance 
is obtained through the gain control 
on the preamplifier. In this applica- 
tion, where gain controls existed on 
the tape outputs, the "dots" were used 
to equalize stereo broadcasts and 
stereo tape. This means that one set- 
ting of the master level control will 
yield approximately equal volume from 
either stereo medium. 

The auxiliary speaker, which is used 
for the second stereo channel is also 
used in monaural. The author has 
dubbed this "bimergent" operation. 
Bimergent operation takes the output 
of two different loudspeakers playing 
the same material from the same am- 
plifier and merges them, through the 
room's acoustical coupling. An over- 
all spacial effect is achieved which en- 
hances the music. There is no need to 
use identical speakers; in fact, a better 
effect may be achieved with entirely 
different speaker characteristics. The 
addition of a second speaker, even a 
cheap one, makes a world of differ- 
ence. To those who cannot afford 
stereo, this is the next best thing. 

30 
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build ALLIED knigtit =kits 
the finest electronic equipment in money- saving kit form 

LOWEST COST 
ALLIED'S giant buying 
power passes biggest 
savings on to you -you 
do the easy assembly 
and your finished instru- 
ment equals the per- 
formance and appearance 
of equipment selling for 
several times the low 
KNIGHT -KIT cost. Your 
savings are BIG. 

EASIEST TO BUILD 

KNIGHT -KIT "Step - 
and- Check" instruction 
manuals with wall -sized 
picture diagrams are 
marvels of clarity -it's 
like having a good in- 
structor at your side. No 
experience required - 
you can easily build any 
KNIGHT -KIT and get 
professional results. 

LATEST DESIGN 

Each ALLIED KNIGHT - 
KIT incorporates the 
very latest circuitry for 
top -quality perform- 
ance. Tried and proved 
professional design and 
the use of premium qual- 
ity parts throughout 
help insure your build- 
ing success to bring you 
quality results. 

MONEYBACK GUARANTEE. When properly assem- 
bled, KNIGHT -KITS fully meet published specifications 
or we refund your money In full. 

COMPLETE KIT 

SELECTION: 

HI -FI 

HOBBY 

INSTRUMENT 

fn AMATEUR 

EASY TERMS. If your KNIGHT -KIT order comes to 
$45.00 or more, you can make your purchase on our at- 

tractive Easy Payment Plan. 

World's Finest Hi -Fi Kits Custom -Styled 

Easiest to Build Hi -Fi Money- Saving 

knight -kit High Fidelity FM -AM Tuner Kit 
Model Y -181 

sq.g95 
Only $4.99 down 

The best -looking, best -performing FM -AM tuner kit your money 
can buy! Carefully designed for quick, easy construction -a tuner 
you'll enjoy assembling and be proud to own, both for its amazing 
musical performance and outstanding beauty. Covers the full AM 

broadcast band and 88 to 108 me FM. On FM, sensitivity is a remark- 
able 2.5 microvolts for 20 db of quieting; hum and noise, -60 db; IF 
bandwidth, 200 kc at 50% down on curve; response, ± 0.5 db, 
20- 20,000 cps. On AM, sensitivity is 3 microvolts for 10 db signal -to- 

noise ratio; IF bandwidth, 8 kc at 50% down on curve; response, 
20 -8000 cps. Outstanding features include: Inertia Flywheel Tuning 
for effortless, accurate tuning; Automatic Frequency Control (plus 
AFC disabling) to "lock -in" FM stations; printed circuit board 
(with most of the kit wiring already done for you) assures time- 
saving, error -free assembly; pre -aligned RF and IF coils; tuned RF 
stage on FM; drift- compensated oscillator; neon glow tuning pointer; 
cathode follower output; two output jacks -one for recorder, one for 

amplifier; rotatable built -in ferrite antenna for AM. Includes beau- 
tiful French -gray case with chrome- finished tapered feet, 4 x 13 x 8 ". 

Ideal for use with 18, 20 or 30 watt KNIGHT -KIT amplifiers. Ready 
for easy assembly. Shpg. wt., 12 lbs. 

Model Y -787. FM -AM Tuner Kit. Net only $49.95 

Latest Time -Saving Printed Circuit Design 

Flywheel Tuning Automatic Frequency Control 

2.5 µv FM Sensitivity True High Fidelity Response 

Beautiful Custom -Styled "Space Saver" Case 

0wt.3.7e.ciplu- 

, 
1 

knight -kit 18 -Watt Complete Hi -Fi Amplifier Kit 

Model Y -786 

$3995 
Only $3.99 down 

The Last Word in Custom Hi -Fi Styling 
Full 18 Watts with Superb Hi -Fi Specifications 
8 Inputs for Every Desired Signal Source 
Printed Circuit Switch and Printed Circuit Boards 
Full Equalization for All Record Types 

Here is a custom -styled, easy -to -build complete Hi -Fi amplifier at a 
price that defies comparison. Delivers full 18 watts output with wide - 
range, flat frequency response for true hi -fi reproduction. Features 8 

inputs for every possible signal source, including NARTB equalized 
tape head input. At full 18 watts output, distortion is only 0.5 %; 
uses new RCA 6973 hi -fi output tubes. Frequency response is ± 1 db, 
20- 30,000 cps; tape head and magnetic cartridge sensitivity, 5 micro- 
volts for 18 watts output; hum and noise level better than 60 db 
below 18 watts. Output taps for 4, 8 or 16 ohm speakers. Controls: 
Input and Record Equalization; Bass Boost and Attenuate; Treble 
Boost and Attenuate; Volume. Simplest assembly is made possible 
through the use of an exclusive printed circuit switch and two 
printed circuit boards -most of the kit wiring is already done for 

you. With custom -styled French -gray "space- saver" case on tapered 
feet finished in chrome, 4 x 13 x 8 ". Complete with case, tubes, 
all parts, and step -b}' -step instructions, for easy, error -free assembly. 
Shpg. wt., 15 lbs. 
Model Y -786. 18- Watt. Hi -Fi Amplifier Kit. Net only $39.95 

EASY TERMS TO FIT YOUR S', T. ALLIED KNIGHT -KITS 

may be purchased under our Easy Payment Plan. Your order need 

total only $45.00 or more -only 10% down, small monthly payments 

thereafter. No red tape -fast handling assured. 

® Registered Trade -Mark of Allied Radio Corporati 

ORDER FROM ALLIED RADIO 100 N. WESTERN AVE. CHICAGO 80, 
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knight -kit 30 -Watt Complete Hi -Fi Amplifier Kit 
Model Y -762 

$7695 
Only $7.69 down 

Full Equalization, ±y db of Recommended Accuracy 
Printed Circuit Switches Printed Circuit Boards 
8 Inputs For Every Possible Signal Source 
Full 30 Watts Output Custom -Styled Beauty 

Comparable to the best in Hi -Fi -at far less cost! Deluxe features 
include: Linear -deluxe Williamson -type circuit for flawless response; 
equalization for all records within % db of recommended accuracy; 
2 exclusive new printed circuit switches in preamp section (no com- 
plex wiring to do); 3 printed circuit boards for time -saving, error -free 
assembly; separate, continuously variable Level and Loudness con- trols; use of premium 12AY7 tube for low noise and hum; DC on all filaments of preamp tubes; exclusive A -AB -B speaker selector switch 
(use speakers of mixed impedances without mismatch). 8 inputs: 
Tape Head direct; G.E. and Pickering cartridges; Ceramic cartridge; Microphone; Auxiliary; Tape Preamp; Tuner (with separate Level 
Set control). Power amplifier response, ± % db, 15- 100,000 cps at full 30 watt level; distortion -harmonic, 0.55% at 30 watts -IM, 0.74% at 20 watts. Separate Bass and Treble controls; rumble filter 
switch; variable damping. Output, 8 and 16 ohms. With smart French -gray cabinet, 4 x 15 x 15 ". Ready for easy, money -saving 
assembly. Shpg. wt., 32 lbs. 
ModelY- 762. 30 -Watt Hi -Fi Amplifier Kit. Net only.. ... $76.95 I 

knight -kit High Fidelity FM Tuner Kit 
Model Y -751 

$3895 
Only $3.89 down 

Here is top value in creative engineering, impressive hi -fi performance 
and distinctive design -a tuner you'll be proud to build and own. 
Covers the full FM band, 88 to 108 mc. Features Automatic Fre- 
quency Control (with disabling feature) to "lock -in" stations and 
prevent. drift; Inertia Flywheel Tuning for velvet- smooth, accurate 
station selection; pre -adjusted RF coils; pre -aligned IF's; cascode 
broad -band RF amplifier; drift- compensated oscillator; neon bulb 
pointer. All critical wiring is already done for you in the form of a 
printed circuit board -assembly is simple. Sensitivity is 4 microvolts 
for 20 db of quieting across entire band; output, 2 volts at 1000 
microvolts input; IF bandwidth, 200 kc; response, 20- 20,000 cps. with 
only 0.6% distortion. Output jacks for amplifier and tape recorder; 
cathode follower output. Ideal for use with the KNIGHT -KIT ampli- 
fiers, or any amplifier with phono -tuner switch. Features custom - 
styled case in French -gray, with tapered chrome- finished feet, 4 x 13 
x 8 ". Includes all parts, tubes and step -by -step instructions for easy 
assembly. Shpg. wt., 12 lbs. 
Model Y -751. Hi -Fi FM Tuner Kit. Net only $38.95 

Authentic High Fidelity FM Response 
Flywheel Tuning Automatic Frequency Control 
Printed Circuit Pre- Adjusted Coils and IF's 
4 Microvolt- Sensitivity Guaranteed 

knight -kit Deluxe 3 -Way Speaker System Kit 
Model Y -937 

$8950 
Only $8.95 down 

Pre- Finished "Quik- Craft" Corner Enclosure 
Klipsch Designed and Licensed 
Famous Knight 12" 3 -Way Speaker 
Easy to Assemble -Top Hi -Fi Quality 
Choice of Enclosure Finishes 

Deluxe quality high fidelity speaker system at a 
money- saving low price. Easy to assemble -all 
you need is a screwdriver. System includes 
KNIGHT "Quik- Craft" corner -type folded -horn 
enclosure kit, and the famous -value KNIGHT 
3 -Way 12 -inch speaker. Just assemble the en- 
closure-no finishing required -all surfaces are 
finished in hand- rubbed Korina blonde, mahogany 
or walnut. The speaker is the new 3 -way type: 
12" woofer cone for bass (full 1% pound woofer 
magnet), conical radiator for mid -frequencies, 
built -in compression -type tweeter (with wired level control and calibrated dial) for highest frequencies. Unex- 

celled enclosure efficiency and superb speaker performance combine 
to cover the whole spectrum of audible sound for true hi -fi response 
from 35 to 15,000 cps, ± 3 db. Kit includes 12" 3 -Way speaker, 
prefmished enclosure panels, grille cloth, hardware and instructions. 
Specify Korina blonde, mahogany or walnut when ordering. Shpg. wt., 
44 lbs. 
Model Y- 937. 3 -Way Speaker System Kit,. Net. only $89.50 

knight -kit 10 -Watt Hi -Fi 

Y -753 
Amplifier Kit 

$2350 
w , uentic 

Lhi -Lofi 

-costamplifaierth. 

Re- 
sponse, ± 1 db, 30- 

$2.35 down 20,000 cps. Input for 
crystal phono or 

tuner; chrome -plated chassis is 
punched for preamp kit below, 
to permit use of magnetic 
phono. Only 0.5 volt drives am- 
plifier to full output. Separate 
bass and treble controls. Only 
1% harmonic distortion. 
Matches 8 -ohm speaker. 7 x 13 
x 6 ". With all parts, tubes and 
instructions. Shpg. wt., 13 lbs. 
Model Y -753. Net only.. $23.50 
Y -235. Preamp Kit $ 3.10 
Y -757. Metal Cover $ 3.95 

agezet?ai P'e:wee, Cieeriale /reef 
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knight -kits THE VERY FINEST MUSICAL QUALITY -SO EASY TO BUILD 

MONEY -SAVING HI -Fl EVERYONE CAN AFFORD 

.x.r- 
eft. 

So Easy To Build 
Anyone can build 
KNIGHT -KIT Hi -Fi. 
No experience re- 
quired to get top 
results! 

knight -kit High Fidelity Preamplifier Kit 

Model Y -154 

X3995 
Exclusive Printed Circuit Switches and Boards 

Equalization ±% db of Recommended Accuracy 
8 Inputs Including Tape Head Self- Powered 

DC on All Tube Filaments Custom -Styled 
Only $3.99 down 

Sensational Hi -Fi design at amazing low cost. Provides precise record 
equalization guaranteed within % db of recommended accuracy! - 
more accurate than all but the most expensive factory -built preamps. 
Includes exclusive new KNIGHT -KIT printed circuit switches for easy, 
error -free assembly; 2 printed circuit boards eliminate all other wir- 
ing, except for power supply and control leads -so easy to build. 
Has built -in power supply; includes premium 12ÁY7 and ECC82 
tubes. Frequency response, ± 0.5 db, 10- 50,000 cps. Has 8 inputs: 
Tape Head; G.E. Phono; Pickering Phono; Ceramic; Microphone; 
Auxiliary; Tape Preamp; Tuner. Level adjustment for tuner input. 
Includes separate Bass and Treble controls; separate Level and 
Loudness controls; Rumble Filter switch; DC on all tube filaments; 
cathode follower output; 2 extra AC outlets. You get every advanced 
hi -fi feature in this easy -to -build preamplifier at the lowest possible 
cost. Includes beautiful custom -styled French -gray case, with 
tapered chrome -finished legs, 4 x 13 x 8 ". With all parts, tubes, step - 
by -step instructions; ready for easy assembly. Shpg. wt., 121A lbs. 

Model Y -754. Hi -Fi Preamp Kit. Net only $39.95 

knight -licit 20 -Watt Hi -Fi 

Y -750 
Amplifier Kit 

$3575 
True hi -fi for less! 

, 
{ {JJ Complete with full 

set of controls and 
$3.57 down built -in preamplifier. 

Response, ± 1 db, 
20- 20,000 cps; distortion 1% at 
20 watts. Inputs for magnetic 
phono, microphone, crystal 
phono or recorder, and tuner. 
Compensation positions for 78 
and LP records. Separate bass 
and treble controls. Output im- 
pedances, 4, 8, 16 and 500 ohms. 
Chrome -plated chassis. 7 x 13 x 
8 % ". Ready for easy assembly. 
Shpg. wt., 20 lbs. 
Model Y -750. Net only.. $35J5 
Y -758. Metal Cover $4.15 

knight -kit 
Model Y -155 

$4450 
Only $4.45 down 

25 -Watt Hi -Fi Basic Amplifier Kit 

Hi -Fi Response, ± 0.5 db, 10 to 120,000 cps 

Only 0.15% Distortion at 30 Watts Output 
Printed Circuit Wiring Board Chrome -Plated Chassis 

Williamson -Type Circuit with Over 25 Watts Output 

Here's superb Hi -Fi performance at less than half the cost of a com- 
parable commercially -assembled unit. Williamson -type linear -deluxe 
circuit delivers over 25 watts of virtually undistorted reproduction. 
Ideal for use with the KNIGHT -KIT preamp at left. Includes printed 
circuit board for simplified, error -free assembly. Remarkable hi -fi 
response, ± 0.5 db, 10- 120,000 cps at 20 watts. Harmonic distortion, 
0.15% at 30 watts; IM, 0.4% at 20 watts. Hum level, 85 db below 
25 watts output. Output impedances, 4, 8 and 16 ohms; output 
tubes, 2 -5881. Includes balance control for precise matching of the 
output tubes; variable damping control for maximum performance 
with any speaker system- prevents low- frequency distortion from 
overdamping or underdamping. Very attractive black and chrome 
styling, 6% x 14 x 9 ". An outstanding engineering achievement in a 

basic hi -fi amplifier, delivering performance equal to the finest com- 
mercially assembled units. Includes all parts and tubes; with step - 
by -step instructions, ready for easy assembly. Shpg wt., 25 lbs. 

Model Y -755. 25 -Watt Amplifier Kit. Net only $44.50 
Y -759. Metal Cover for above; black finish. 5 lbs. Net .... $4.25 

knight -kit 2 -Way Hi -Fi Speaker System Kit 

Model Y -189 

$4995 
Easy to Assemble -Pre- Finished Enclosure 
High Fidelity Response, 45 to 14,000 cps 

12' Woofer and Horn -Type Tweeter 
A Wonderful Money- Saving Speaker Value 

Only $4.99 down 

BIG SAVINGS -assemble your own quality KNIGHT - 

KIT 2 -way speaker system -it's quick and easy! The 
cabinet is pre - finished in full -grained, high luster blonde 
or mahogany -you just assemble 7 pieces, mount the 
speaker components and enjoy rich, thrilling hi -fi sound 
-at incomparably low cost. Special Jensen -engineered 
baffle features "ducted port" construction to bring out 
the full beauty of bass notes, perfectly matching the 
Jensen woofer and compression tweeter; genuine L -pad 
control is rear -mounted to permit adjustment of tweeter 
for best tonal balance Impedance, 16 ohms. The as- 
sembled unit delivers a frequency response of 45 to 
14,000 cps. Enclosure measures 26 x 19 x 14 ". Beauti- 
fully styled to blend in any room. Kit includes Jensen 
12" woofer, Jensen compression -type tweeter, pre - 
finished wood parts (with grille cloth installed), acoustic 
material, glue, hardware and step -by -step instructions. 
Absolutely no furniture finishing required. Specify blonde 
or mahogany finish when ordering. Shpg. wt., 33 lbs. 

Model Y -789. 2 -Way Speaker System Kit. 
Net only $49.95 

Tweeter 
with Controls 

knight -kit HIFI IS AVAILABLE ON EASY TERMS TO FIT YOUR BUDGE 
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Tcutot«q ALLIED knight -kits FOR EXPERIMENTERS 
AND HOBBYISTS 

knight -kit 2- Transistor Pocket 
Radio Receiver Kit 

Model Y -262 Loud, Clear Local Reception 
Newest Printed Circuit Board 
Built -In Loop Antenna 
Complete Kit -Nothing Else To Buy 

a1465 
It's fun to build this pocket -size two-transistor radio -and you'll enjoy its crystal -clear local broadcast - 
band reception wherever you go! Fits in your pocket, 
or with its button -down flap, can be worn from your 
belt. Completely self- contained with built -in ferrite 
loopstick antenna -no external antenna needed. Ex- 
tremely efficient reflex type 2- transistor circuit actu- 
ally does the work of 3 transistors! Printed circuit 
board reduces building time to about one hour. Has 
air -dielectric variable capacitor for easy, accurate 
station tuning. Operates for months and months on 
long -life alkaline battery supplied. Sensitive minia- 
ture earpiece provides crystal -clear tone. Handsome 
tan carrying case, plastic -impregnated, is styled to 
resemble leather; only 4x3 %x1 % ". Kit includes all 
parts, transistors, earpiece, battery and case. Shpg. 
wt., 1% lbs. 
Model Y -262. Net only $14.65 

:1IR\ 

"------_.-- 

knight -kit "Trans- Midge" 
Transistor Receiver Kit 

Model Y -761 

$245 

Tiny, cigarette -pack -size one- 
transistor radio kit- fascinat- 
ing to build -so low- priced. 
This novel miniature receiver 
will provide endless listening 

pleasure the moment assembly is completed. 
Covers the local AM broadcast band with 
exceptional sensitivity and selectivity. Spe- 
cial features include: Efficient, slug -tuned 
coil for excellent station separation; external 
knob for easy station tuning; low -drain 
transistor operating for months from single 
penlight cell supplied; hinged -back, red 
plastic case. Kit includes all parts, transis- 
tor, battery, compact case and easy- to -fol- 
low instructions for quick assembly. (Ex- 
ternal antenna and headphones required.) 
Shpg. wt., 8 oz. 
Model Y -767. Net only $2.45 
J -149. 4000 Ohm Headphones. 1 lb $2.15 
C-100. Antenna Kit. 1% lbs. $1.03 

knight -kit 10- Circuit 
Transistor Lab Kit 

Model Y -299 

9 575 

Sensational experimenters' 
transistor kit -an electronic 
marvel! Perfect for experi- 
menter, student or hobbyist. 
Assemble basic parts once, 

then complete project after project (10 in 
all), by simply plugging leads into proper 
jacks on printed circuit board -no wiring 
changes needed. You learn how transis- 
tors operate by "plugging in" to make any 
one of the following circuits; AM radio for 
strong headphone reception; 2 -stage audio 
amplifier; wireless broadcaster; code prac- 
tice oscillator; electronic timer; electronic 
switch; electronic flasher; photoelectronic 
relay; voice -operated relay; capacity -oper- 
ated relay. Includes all parts, 2 transistors, 
battery, headphones, circuit leads, relay, 
photocell, special guide cards for each proj- 
ect, explanation of each circuit. 3 lbs. 
Model Y -299. Net only $15.75 

knight -kit 5- Transistor Superhet 
Personal Portable Radio Kit 

Model Y -766 

$2995 
Styled to Equal the Finest 
Push -Pull Audio Drives 3%" Speaker 
Printed Circuit for Easy Building 
200 Hour Battery Playing Life 

Beautiful, easy -to-build transistorized personal portable 
with every ultra- modern design feature: 5 Texas Instrtyment 
Co. transistors; latest printed circuit chassis for easy, error - 
free assembly; bigger- than -average 33" speaker; class B 
push -pull audio output; built -in high -gain ferrite loopstick 
antenna; plus phone jack output for private listening. Pro- 
vides sensitive reception of the AM broadcast band with ex- 
ceptional tone quality. Ultra -smart high -impact ivory plastic 
case has handsome gold trim with ebony accents; includes 
pull -out handle; only 73x3%x1% ". With all parts, transis- 
tors, 9 volt transistor radio battery, carrying case and in- 
structions anyone can easily follow. Shpg. wt., 2 lbs. 
Model Y -766. Net only $29.95 

"10 -ln -One" Electronic Lab Kit 
$1 265 Famous experimenters' kit. 

Builds any of 10 fascinating 
projects, including broad - 

mst receiver, wireless phono oscillator, 
code practice oscillator, signal tracer, 
^clays, etc. Shpg. wt., 5 lbs. 
Nodel Y -265. Net only $12.65 

"6 -1n -One" Electronic Lab Kit 
$$45 A favorite with beginners. 

After basic wiring is com- 
pleted, you make circuit 

changes without soldering. Builds any 
of six favorite projects, including radio, 
wireless broadcaster, etc. Shpg. wt., 3 lbs. 
Model Y -770. Net only $8.45 

Crystal Set Hobby Kit 
$215 Entertaining, educational. 

Delivers clear headphone 
reception of local broadcast 

stations. With all parts, ready for easy 
assembly. (Antenna and headphones 
required.) Shpg. wt., 1 lb. 
Model Y -261. Net only, $2.15 

I- Transistor Radio Kit 
$395 Offers excellent AM local 

broadcast headphone re- 
ception. Printed circuit 

board for easy assembly. Operates from 
single penlight cell for months. Com- 
plete with all parts, transistor and pen- 
light cell. (Antenna and headphones re- 
quired.) Shpg. wt., 1 lb. 
Model Y -765. Net only ....... $3.95 

Wireless Broadcaster Kit 
$950 Play music or make an- 

nouncements through your 
radio set -no connection to 

set required! Loads of fun -easy to 
build. Works up to 50 feet from set. 
Shpg. wt., 3 lbs. 
Model Y -705. Net only.. $9.50 

100 N. WESTERN AVE. CHICAGO 80, ILL. 
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FUN TO BUILD ... INSTRUCTIVE ... LATEST CIRCUITS FOR TOP PERFORMANCE 

WIDEST CHOICE OF QUALITY HOBBYIST KITS 

h?; 

interruption of light 
beam triggers relay, 

which in turn sounds 
chime or bell, 

turns on lights, etc. 

knight -kit Photoelectronic 
Relay Kit 

Advanced -design, ultra- sensi- 
tive photoelectronic relay - 
build it yourself and save! 
Dozens of uses: for automatic 
control of lights, door an- 

nouncer, burglar alarm, counting devices, 
etc. Provides dependable operation up to 
250 feet with white light, up to 125 feet 
with "unseen" light (red filter) from Light 
Source Kit listed below. Selectable opera- 
tion, with "trip" for burglar alarm to pro- 
vide continuous ringing of alarm; and 
"auto" if relay is to operate each time 
beam is broken (for chimes, counting de- 
vices, turning on lights at darkness). Has 
SPST relay operated from thyratron; 6.3 v. 
terminals provide power for accessories. For 
105 -120 v. 50-60 cy. AC use. 6 lbs. 
Model Y -702. Relay Kit. Net only ..$13.50 
Model Y -703. Light Source Kit. With bulb 
and red filter. Shpg. wt., 334 lbs. Net. $6.75 

Model Y -702 

$135° 

"Ranger II" Superhet 
Receiver Kit 

$1 725 Popular Broadcast band re- 
ceiver built and enjoyed by 
thousands. Features built - 

in antenna, automatic volume control, 
ball -bearing tuning condenser, PM dy- 
namic speaker. Handsome plastic cabi- 
net. Easy to assemble. AC or DC opera- 
tion. Shpg. wt., 8 lbs. 
Model Y -735. Net only $17.25 

Phono Amplifier Kit 
$945 Build it yourself -and save! 

Ideal for use in a portable 
phonograph -just add rec- 

ord player and 3-4 ohm speaker. 1M 
watts output. Inverse feedback circuit. 
Easy to assemble. Shpg. wt., 3 lbs. 
Model Y -790. Net only $9.45 

knight- kit"Ocean Hopper" 
All -Wave Radio Kit 

Model Y -140 This top -performing regener- 

1195 
ative receiver puts a world of 
listening pleasure at your fin- 
ger -tips. Tuning range (using 

coils listed below) is virtually world -wide; 
covers 155 kc to 35 mc, including every 
type of radio transmission: AM broadcast, 
marine. aircraft, distress channels, direc- 
tion- finding, Amateur, frequency standard, 
foreign broadest, and police. With band - 
spread tuning. For use with headphones or 
3-4 ohm PM speaker. Kit is supplied with 
standard broadcast hand coil and all tubes 
and parts. (Less extra coils, =Headphones, 
speaker and cabinet.) Shpg. wt., 5 lbs. 
Model Y -740. Net only $11.95 
Y -746. Cabinet for above. 1 y lbs. Net $2.90 
Extra coils available: Long Wave Coil 
(155 -470 kc), Net 79e. Short Wave (1.65- 
4.1 mc; 2.9 -7.3 mc; 7 -17.5 mc and 15.5- 
35 mc), Each 66e. 

`T 

knight -kit "Space- Spanner" 
Bandswitching World -Wide Radio Kit 

Model Y -243 Broadcast or Short Wave Reception 
Sensitive Regenerative Circuit 
Convenient Bandspread Tuning 
Built -In Loudspeaker 

Imagine the thrill of hearing overseas broadcasts on a 
precision receiver you've built yourself -and then, at 
the flip of a switch, being able to tune to your favorite 
local broadcast station! Bandswitch selects exciting 
short wave, including foreign broadcasts, amateur 
calls, aircraft, police and marine radio on the 6.5 to 
17 mc range, as well as standard 540 -1700 kc broad- 
casts. Features highly sensitive regenerative circuit. 
Includes built -in 4" PM speaker and beam -power 
tube for strong volume and clear tone. Headphone 
connectors are available for private listening; switch 
cuts out speaker. Controls: Bandspread, Main Tun- 
ing, Antenna Trimmer, Bandswitch, Regeneration, 
Volume. 7x10x6 ". Easy to build from step -by -step 
instruction manual. For 110 -120 v., 50 -60 cy. AC or 
DC. (Less cabinet.) Shpg. wt., 5 lbs. 
Model Y -243. Net only $15.95 
Y -247. Cabinet for above. Shpg. wt. 2 lbs. Net. $2.90 

knight -kit2 Way Intercom System Kit 
Model Y -295 

Low Cost -Easy to Assemble 

1475 
High Gain -Clear Tone 
Handsome Metal Cabinets 
Includes 50 -Foot Cable 

Easy to build at lowest cost -ideal for home, office, shop 
or school. Consists of Master unit and Remote unit. Re- 
mote unit may be left "open" for answering calls from 
a distance, for ` baby sitting ", etc. Remote also may be 
set for "private" operation- cannot he "listened -in" on, 
but it can be called and can originate calls. Master unit 
includes high -gain 2 -stage amplifier, combination volume 
control and on -off switch, plus pilot light. Each unit has 
4" PM dynamic speaker. System responds to even a whis- 
per. Handsome Antique white cabinets, each 4Ux6Mx4 % ". 
With all parts, tubes and 50 -ft. cable (up to 200 -ft. may 
be added). For n0 -120 v., AC or DC. 8 lbs. 
Model Y -295. Master and one Remote. Net only ..$14.75 
Y -296. Extra Remote Station Kit. 3 lbs. $3.75 

Electronic Photoflash Kit 
Ideal for color or black and 

LLXXVV 
white photography. 
1 /700th -of -a- second flash; 

50 watt /second output. Synchronizes 
with any camera with X or O shutter. 
(Less battery.) Shpg. wt., 4 lbs. 
Model Y -244. Net only $28.50 

Code Practice Oscillator Kit 
$395 Ideal for beginners learning 

the code. Transistorized cir- 
cuit. Operates for months 

from single penlight cell supplied. Clear, 
crisp 500 cycle tone. Jacks for head- 
phones; screw terminals for key. 1 lb. 
Model Y -239. Net only $3.95 

Phono Oscillator Kit 
"Broadcasts" recorded 
music through any standard 
radio set up to 50 feet away. 
No direct connection to set 

required. Easy to build -fun to use. 
Shpg. wt., 2 lbs. 
Model Y -760. Net only $5.85 

$585 

FINEST ELECTRONIC EQUIPMENT IN EASY -TO -BUILD MONEY- SAVING KIT FORM 

Take advantage of the most liberal Easy Pay plan in electronics. On Knight -Kit orders totaling $45 or 
more -just 10% down, small monthly payments thereafter. Low carrying charges -no "red tape." 
www.americanradiohistory.com
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knight -kit All -Band Amateur Receiver Kit 
Model Y -726 

$10450 
Only $10.45 down 

Tunes 540 kc to 31 mc 
Built -In Q- Multiplier 
Constant Running HF Oscillator 
Worthy of the Advanced Ham Operator 
Printed Circuit Bandswitch 
Printed Circuit Board 1.5 µv Sensitivity 

A sensational communications receiver value with all the 
selectivity, sensitivity and features of high- priced com- 
mercial units. Uses printed circuitry throughout, includ- 
ing the exclusive new KNIGHT -KIT printed circuit band - 
switch, for remarkably easy assembly. Covers 540 kc to 
31 mc in 4 ranges; calibrated, electrical bandspread on 
80 -10 meter Ham bands; slug -tuned Hi -Q coils; contin- 
uous, VR tube -regulated B+ applied to HF oscillator 
lets you switch from standby to receive with no drift; 
built -in Q- multiplier peaks desired signal or nulls inter- 
ference; delayed AVC; provision for crystal calibrator 
(below). Sensitivity, 1.5 microvolts for 10 db signal -to- 
noise ratio. Selectivity: variable from 300 cps to 4.5 kc 
at 6 db down. Exalted BFO injection. Controls: Main 
tuning, bandspread, band selector, Q- multiplier selec- 
tivity, Q- multiplier tune, null -off -peak, BFO pitch, RF 
gain, AF gain, BFO- MVC- AVC -ANL, off -stby-rec-cal, 
antenna trimmer, and phone jack. Cold- rolled i. " steel 
chassis. Handsome metal cabinet, 10 x 10 x 16W. (Less 
phones, 8 -ohm loudspeaker and S- meter.) 23 lbs. 
Model Y -726. Amateur Receiver Kit. Net $104.50 
Y -727. S -Meter Kit for above. 1 lb. Net $9.50 

knight -kit 100 Kc Crystal Calibrator Kit 
Model Y -256 Crystal frequency standard at very low 

cost. Gives marker every 100 kc up to 
32 mc. A "must" for marking band edges. 
Mounting flanges for installation in or 
back of receiver cabinet. Size only 1.34x 

1x3 ". Requires 6.3 v. at 0.15 amp and 150 -300 v. 
DC at 3 -6 ma. Trimmer for zero-beating with WWV; 
On-Off switch. Complete with tube, crystal, all parts 
and easy -to -follow instructions. Shpg. wt., 1 lb. 
Model Y -256. 100 Kc Crystal Calibrator Kit. 
Net only $10.50 

'10" 

knight -kits FOR THE RADIO AMATEUR 

knight-kit 50 -Watt CW Transmitter Kit 

Model Y -255 
for the Novice 

PI Antenna Coupler 
Bandswitching- 
80 to 10 Meters 

Only $3.89 down 

There's exceptional value in this very 
popular bandswitching transmitter kit. 
Compact and versatile, it's the perfect 
low -power rig for the beginning novice 
as well as the seasoned veteran. Has 
bandswitching coverage of 80, 40, 20, 

15 and 10 meters. Rated at 50 watts-actually operates at up to 60 watts 
on 80 and 40 meters. Oscillator is efficient 6AG7; final is reliable 807. 
Crisp, clean, cathode keying of oscillator and final. Built -in pi coupler 
permits use with random length antennas. Has highly effective TVI sup- 
pression. Other features not usually found in transmitter kits at this 
low price include: Ceramic -insulated final tank capacitor; pre -assembled 
switches; pre -wound parasitic chokes; ceramic coil forms; coax connector; 
crystal and VFO socket on front panel; power take -off jack for accessory 
equipment. Meter reads either plate or grid current of final. Takes crys- 
tal or VFO without circuit changes. Cabinet interior and chassis are 
copper- finished. Size, 834 x 1034 x 8% ". With tubes and all parts for 
easy assembly. (Less crystal and key.) Shpg. wt., 19 lbs. 
Model Y -255. 50 -Watt Transmitter Kit. Net only $38.95 

Model Y -725 

2850 
Only $2.85 down 

knight -kit Self- Powered VFO Kit 
Complete with built -in power supply! Careful design and 
voltage regulation assure high stability. Excellent oscillator 
keying characteristics for fast break -in without clicks or 
chirps. Full TVI suppression. Has plenty of bandspread; 
separate calibrated scales for 80, 40, 20, 15, 11 and 10 
meters; vernier drive mechanism. 2- chassis construction 
keeps heat from frequency determining circuits. Output 
cable plugs into crystal socket of transmitter. Output: 40v 
on 80, 20v on 40. With Spot- Off -Transmit switch for spot 
frequency tuning. Extra switch contacts for operating re- 
lays and other equipment. Attractive metal cabinet, 8% x 
6 x 6 ". Ready for easy assembly. Shpg. wt., 8 lbs. 
Model Y -725. VFO Kit. Net only $28.50 

Model Y -253 

$585 

knight -kit Amateur RF "Z" Bridge Kit 
Measures standing wave ratio (SWR) and impedance of 
antenna systems; ideal for adjusting antenna systems for 
optimum results. Measures impedances from 20 to 400 
ohms up to 100 mc; SWR to 150 mc. Any VOM may he used 
for null indicator. With coax input and output connectors. 
Meters both input and bridge voltage. Calibrated dial gives 
direct impedance reading; includes 1% precision resistor 
for precise calibration adjustment. With all parts and 
handy plasticized SWR chart (less meter). 234 x 3 x 43g. 
Shpg. wt., 13 lbs. 
Model Y -253. "Z" Bridge Kit. Net only $5.85 

ORDER BLANK ALLIED RA 
ALLIED RADIO, Dept. RE, 100 N. Western Ave., Chicago 80, III. 

Mir 
100 N. WESTERN AVE., CHI CHICAGO 80, ILL. 

Owt 37t . 
Ship me the following KNIGHT -KITS: 

FREE N3 Quantity Description Model No. Price 

404 -PAGE 

ALLIED 
CATALOG 

See the 1958 ALLIED 
$ enclosed. (For parcel post, include postage- express is shipped co lect). 

My Down Payment in the amount of $ is enclosed. Send Time Payment form. 

Name 

Address 

City Zone State 
ALL PRICES NET F. O. B. CHICAGO 

404 -Page Catalog for 
complete listings of 

more than 50 KNIGHT -KITS, covering Hi -Fi, 
Hobby, Test Instrument and Amateur Kits. The 
1958 ALLIED Catalog is your complete Buying 
Guide to the world's largest stocks of every- 
thing in Electronics. 

Send FREE 404 -Page 1958 ALLIED Catalog. 

I 

I 
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Spot Radio News 
(Continued from page 16) 

readers for dot codes were found to be 
the answer and several types have been 
developed. 

In explaining the code system, the 
Bureau said that the operator reads 
the address on the envelope and oper- 
ates a keyboard similar to a typewriter 
keyboard. By following certain fixed 
and simple rules of abbreviation, the 
operator imprints on the back of the 
envelope, in dot -code form, a stand- 
ardized abbreviated version of the ad- 
dress on the envelope. The degree of 
abbreviation depends upon the volume 
of mail that is normally sent to the 
address in question. Post offices, streets, 
and individual addresses which receive 
very large volumes of mail can be 
given unique single- character codes to 
save the coding operator's time. 

The same machine can sort either 
incoming or outgoing mail simply by 
changing the information stored in its 
memory. Changes in the distribution 
system do not require altering the dot 
code. Only the information in the 
memory -which can be modified -need 
be changed to keep abreast of a grow- 
ing postal delivery system. 

IMMEDIATE IMPROVEMENT IN 
AIR -TRAFFIC control at major cities 
throughout the country is now being 
accomplished through the use of an 
electronic air -traffic control simulation 
device by the CAA Technical Develop- 
ment Center at Indianapolis, Indiana. 

The studies at the center apply only 
to the technical air -traffic control prob- 
lems involved and do not include other 
items of major importance, such as the 
economic impact on the Washington 
area community, proximity to the com- 
munity, noise, engineering matters 
such as terrain and soil conditions, 
effect on the residents of the locality 
involved, cost of land, and other 
factors. 

The CAA operational simulation 
facilities has already been used to pro- 
vide improvement in many important 
high- density traffic areas, such as New 
York, Dallas, Fort Worth, and San 
Francisco. Substantial increases in air 
traffic capacity have resulted. 

Dynamic simulation is also used in 
other day -to -day CAA problems, such 
as airspace conflict, designation of fed- 
eral airways, predetermination at min- 
imum cost of the location of air - 
nagivation round stations, such as 
vortac. 

The CAA's role in this project, 
through the use of its simulation de- 
vices, is not to select actual sites for 
airports or air navigation stations, but 
to provide pertinent technical data in 
regard to air -traffic control and flight 
operational problems. 

A NUMBER OF EXTREMELY HELP- 
FUL booklets on air -electronic controls 
have appeared recently in Washington. 

In one issue, an 88 -page flight -in- 
formation manual, published by the 

January, 1958 

CAA, there is a detailed report on the 
radar advisory service now available, 
explaining what it is, who can use it, 
and how to use it. This manual, on 
sale at the U. S. Government Printing 
office, Washington 25, D. C., is priced 
at 50 cents. 

PROCEDURES AND PHRASEOLO- 
GIES used in radar air -traffic control 
are outlined in another CAA booklet 
titled "United States Standard Manual 
of Radar Air Traffic Control Pro- 
cedures." 

Designed to standardize radar con- 
trol by personnel of the CAA, Army, 
Navy, Air Force, and the Coast Guard, 
the text covers the methods by which 
radar control can be used by con- 
trollers, radar separation standards, 
radar identification and approaches, 
and departures. 

The material in this booklet will be 
incorporated into the ANC manual 
"Procedures for the Control of Air 
Traffic Control." At present this book- 
let is also available from the Govern- 
ment Printing Office, for 15 cents. 

MERGERS, rather than station authori- 
zations, have dominated the hearing 
rooms of the Commission during the 
past weeks. 

To relieve economic pressure in the 
Wilkes -Barre (Pa.) area, two pioneer 
ultra -high stations - WARM-TV 
(Scranton) and WILK -TV (Wilkes - 
Barre) -asked for permission to merge 
the facilities and channel into a single 
outlet. If approved, WARM -TV chan- 
nel 16 would use the 1.5- megawatt 
power of WILK -TV, and new call 
letters -WNEP -TV -would be adopted 
for the amalgamated stations. 

At press time, the authorizations and 
call changes noted on page 12 of this 
issue, were approved. 

THE TALOS (supersonic surface -to -air 
missile) demonstrated recently fea- 
tures a number of outstanding elec- 
tronic developments. 

One advancement is a traffic -light 
test system that tells when the weapon 
is ready for firing. Another is a beam - 
riding control for the missile, which is 
about 20 feet long and 30 inches in 
diameter, and weighs about 3000 
pounds; and is accelerated to super- 
sonic flight by a solid -fuel booster 
rocket about ten feet long; the latter 
is jettisoned when the missile reaches 
cruising speed. 

Two stages of guidance give the 
Talos system the capability of high 
firepower, as well as high accuracy at 
long range. The first, or mid -course 
range, carries the missile from 
launcher to the vicinity of the target. 
It is at this point that the beam -riding 
or radio system is used. Intelligence for 
the beam -riding phase is received by 
the missile directly from the take -off 
point. As the Talos closes in on target, 
a second or homing guidance system 
in the missile senses the exact location 
of the bull's -eye.... Once more elec- 
tronics has demonstrated its remark- 
able abilities L W 

2 uv for 20 DB quieting, AFC plus Defeat, Full Fre- 

quency Response, 300 KC bandwidth. 

Model KC -400 Less Cage $34.95 (FED. EX. 

Wired and Tested 59.95 *Dv INC.) 

20 -WATT INTEGRATED AMPLIFIER 

Power Response CONSTANT at 20 Watts, 1 *_- DB Fu I 

Frequency Response, Infinite Equalization Bass Treble 

Controls; 3 Hi, 1 Low inputs. 
Model KC -401 Less Cage $46.00 

Wired and Tested 64.95 

AM /FM STEREOPHONIC TUNER 

WITH WIRED FM FRONT END 

NEW DIMENSIONS IN SOUND -Each section used indi- 

vidually or together -0.9 uv for 20 DB quieting, 330 

kc Bandwidth 3 -gang variable AM tuning, 15 uv per 

meter loop sensitivity. - 

Model KB -402 Less Cage $69.95 (FED. EX. 

Wired and Tested 99.50 TAX INC) 

40 -WATT STEREOPHONIC AMPLIFIER 

NEWEST DEVELOPMENT IN STEREOPHONIC SOUND FOR 

THREE DIMENSIONAL LIFE -LIKE REALISM! 

Twin 20 -Watt Channels -Each with FULL PREAMP 

sections and Master Volume Control.. 

Model KB 403 Less Cage $ 82.50 

Wired and Tested 109.50 

For full details, see your local dealer or write 

TELEMATIC INDUSTRIES, INC. 

215 LEE AVENUE, BROOKLYN 6, N. Y. 
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COMPACT 

Amplifier 
Over -all view of the low -power amplifier, showing the volume, bass, and treble 
controls, along with the power switch on the front of the chassis. Both 12AX7 
and 12AÚ7 tubes are shielded and mounted in front of the two electrolytics. The 
6AQ5 power output tubes are to the right and in front of the power transformer. 

By 

LEON A. WORTMAN 

Get started in hi-fi with this simple low -power audio amplifier which includes 
its own preamp and power supply, all constructed on one 5" x 7" x 3" chassis. 
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MEASUREMENTS TAKEN AT 400CP5 
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POWER OUTPUT -WATTS 

REMEMBER the "old world craft" of 
building low -power amplifiers? In 
case you don't, there was a time 

when 10 watts of audio power would 
have been considered adequate for an 
auditorium. But, now the advertising 
emphasis seems to be on high -power 
jobs on the order of 50 to 100 watts. 

f... Fig. 1. Percentage of total har- 
monic distortion versus output power 
taken at a frequency of 400 cps. Note 
that the distortion is 1 per -cent or less 
at power levels of 3 watts and below. 
At 5 watts output, the distortion is just 
under 2 per -cent, while at a power out- 
put of 10 watts, distortion is 10 per -cent. 

Fig. 2. Over -all frequency response of the low power amplifier with tone controls at their extreme settings is shown dashed. Solid line is response 'n ' fla " position. 
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5KC IOKC. 

However, statistics continue to justify 
the sales efforts many of the large hi -fi 
equipment manufacturers put behind 
their small -power amplifiers. Possibly 
it is because so many music lovers still 
must live in close -quarter city apart- 
ments. Perhaps it's that ever- present 
problem of economics. Whatever the 
reason, many continue to buy and build, 
and enjoy immensely, the delightful 
sounds that the smaller units can re- 
produce. 

Here is a 10 -watt unit consisting of 
a preamplifier, power amplifier, and 
power supply, all on one 5 "x7 "x3" alu- 
minum chassis. It offers dollar -econ- 
omy and many excellent listening 
hours. It is, too, a perfect starter -unit 
for those who want to "taste" the new 
experience called "high- fidelity listen- 
ing." 

Two signal -input jacks are provided 
at the rear of the chassis. One is a 
standard microphone -type jack for 
high- impedance, high -level signal 
sources such as provided by high- output 
microphones, cathode follower from a 
tuner, or a crystal phono- cartridge. The 
other is a phono -tip jack for lower 
impedance, low -level signal sources, 
such as from a reluctance or magnetic 
phono- cartridge. A 12AX7 dual- triode 
tube serves as the preamplifier for the 
low -level cartridge. Compensation is 
provided for the characteristic bass de- 
ficiencies of the popular reluctance 
cartridges by C2, R4, and R0, in Fig. 3. 
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JI 

Vlq 

RI R 

J2 

12Ax7 

R4 

R3 

C2 

Vt6 

C3 # 

R 

R6 

6 

Ri -6200 ohm, 1/2 w. res. 
Rs, Rr, 2.2 megohm, 1/2 w. res. 
Rs, R7, Ris, R1a- 47,000 ohm, 1/2 w. res. 
Rs, Ru, Ri, 100,000 ohm, 1/2 w. res. 
Rs -- 15,000 ohm, 1/2 w. res. 
Rs-1 megohm center -tapped pot 
Rs, Rio-1 megohm audio taper pot 
R12- 30,000 ohm, 1/2 w. res. 
Rus-1000 ohm, 1/2 w. res. 
Ris -1.2 megohm,' 1/2 w. res. 
Ris -1500 ohm, 1/2 w. res. 
Ris- 470,000 ohm, 2 w. res. 
Rio, Ris- 470,000 ohm, 1/2 w. res. 
Rie -270 ohm, 2 w. res. 
R2s- 27,000 ohm, 1/2 w. res. 
R2; -2200 ohm, 1/2 w. res. 
R25-5100 ohm, 1/2 w. res. 

R16 

1 
Ci Ca, C;, Cis, Cu, Cis -.05 pfd., 400 v. a- 

pacitor 
C2, Cs -.01 ;dd., 400 v. capacitor 
Cs-.0002 aid., 400 v. capacitor 
Cs, C7- -.001 aid., 400 v. capacitor 
Cs, Cis -50 p.fd., 25 v. elec. capacitor 
C14, Cis, Cis, Ci7-30 µf d., 400 v. elec. capaci- 

tor 
Ti- Universal output trans. (Stancor A -3880) 
T2 -Power trans. 260.0 -260 v. @ 90 ma.; 6.3 

v. @ 4 amps (Stancor PC -8420) 
Ti -Phono tip jack 7i -Phone jack 
Si- S.p.s.t. switch 
Vi -12AX7 tube 
Vs -12ÁU7 tube 
Vs, V3-6AQ5 tube 
V 6X5GT tube 

R24 

SI 

117 V.A.C. 

Fig. 3. Complete schematic diagram and 
part listing for the low -power amplifier. 

The volume control is a center - 
tapped potentiometer. With one shaft 
and one knob it provides separate con- 
trol of volume for both signal -input 
jacks. This is done by connecting the 
center tap to ground, one end of the 
resistance element to the output of 
the preamplifier tube, the other end to 
the high- impedance input jack, and the 
wiper arm to the grid of the next tube. 
Thus, when the wiper arm is at the 
midway point the grid of the tube is 
actually grounded and volume is off for 
both jacks. Rotating clockwise or 
counterclockwise of center gives the 
choice and control of volume for either 
of the two jacks. 

The separate bass and treble controls 
are wired before the first and second 
triode- sections of the 12AU7. The first 
section serves as a stage of additional 
amplification to make up for the volt- 
age losses incurred by the bass -treble 
controls. The second section functions 
as a phase inverter feeding the sep- 
arate control grids of the two 6AQ5 
power -amplifier tubes. A medium -price 
10 -watt output transformer is used. It 
has a universal secondary, allowing one 
to connect to a wide range of load im- 
pedances, speakers singly connected, or 
connected in series or parallel arrange- 
ments. Inverse feedback is provided by 
Ria and stabilizes the operation and im- 

The 6X5GT rectifier can be seen between the power transform- 
er and two electrolytic filter capacitors. Top phone jack is 
for high level input, lower phono jack will accommodate mag- 
netic phono pickup. Multiple -pin socket is speaker connection. 

January, 1958 

proves the distortion versus power 
characteristic. As can be seen from an 
examination of the circuit shown above, 
no unusual or trick circuits are used. 

Frequency response curves are given 
in Fig. 2 and distortion versus power 
curve in Fig. 1. Measurements were 
made with an RCA audio -signal gen- 
erator, Hewlett -Packard distortion 
meter, and a Simpson vacuum -tube 
voltmeter. Statistics are not as good 
as many of the commercial audio - 
giants you can buy ready -built. This 
one costs less than about $25 to build, 
however. It gives quite a bit of the 
same pleasure potential and that's an 
excellent reward for building it. 30 

Bottom view of the low -power hi -fi amplifier is shown here. 
The universal output transformer can be clearly seen mounted 
at the right side of the chassis shown here. The construc- 
tion and wiring is straightforward and presents no problems. 
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HOW FAR CAN YOU GO IN ELECTRONICS 
WITHOUT A DEGREE? 

LESS THAN TWO YEARS AGO, 20 -YEAR -OLD TIM 
WICKHAM HAD ASKED HIMSELF THIS QUESTION. 
Today, firmly established as a Computer Units Field 
Engineer with IBM, Tim knows some of the answers. His 
story of how he assumed important engineering responsi- 
bilities on one of our country's biggest electronics projects 
makes encouraging reading for every technician who feels 
himself handicapped by lack of a formal degree. 

"I always wanted to be an electronics engineer," Tim says, 
"ever since I first tinkered with hi -fi in my high school 
days. But my formal education ended when I entered the 
Marines in 1953. In spite of the excellent radar training I 
received in the Service, I still had doubts as to how far I 
could go in my chosen field without a degree." 

HEARS ABOUT IBM -AND SAGE 

A few months prior to his discharge, Tim began to look 
into the opportunities for a civilian career. He heard 
about IBM, learned that IBM was willing to invest thou- 
sands of dollars training the right men to assume engi- 
neering responsibilities in the Project SAGE program. 
"Could I do it ?" Tim asked himself. To be brief, Tim 
could -and did. Two months later Tim reported to Kings- 
ton, N. Y., to begin training as an IBM Computer Units. 
Field Engineer. 

SAGE -PROJECT OF NATIONAL SIGNIFICANCE 

SAGE -for which Tim was trained -means Semi - 
Automatic Ground Environment. It is part of America's 
radar warning system -a chain of defense that will ulti- 
112 

mately ring our country's perimeter. At the heart of this 
system are giant electronic computers, built for the project 
by IBM. These computers receive data from Texas towers, 
picket ships, reconnaissance planes, ground observers - 
analyze the data for action by the Strategic Air Command 
and other defense units. "These computers are the largest 
in the world," Tim points out. "Each contains 58,500 
vacuum tubes plus 170,000 diodes." 

BECOMES FIELD ENGINEER 

"My five months' training at Kingston were a revelation," 
Tim remembers. "Here were top -notch courses in advanced 
electronics, taught by instructors who really knew their 
business -and had a personal interest in your progress. 
We had classroom lectures in which we learned about basic 
computers, logic, programming, general machine opera - 
tion -how everything worked together. Instead of a lab, 
we worked in actual test areas, along with the regular test 
area personnel. Incidentally, IBM went out of its way to 
make our stay at Kingston pleasant. They helped us with 
housing accommodations and we received a living allow- 
ance over and above salary during our training period." 

INSTALLS WORLD'S LARGEST COMPUTER 

His training completed, Tim was assigned to the Project 
SAGE site at Newburgh, N. Y. "The giant computer was 
ready for installation," Tim recalls, "but before it could be 
moved into its new building, 300 miles of cable had to be 
laid. Then we made interconnections and brought in the 
power. Next came the testing phase -a long procedure, as 
you may imagine for a computer of this size. Then we set 
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up the auxiliary equipment. Finally, when everything was 

ready, the Air Force ran its acceptance tests -a stiff trial 

with no if's, and's or but's permitted. I'm happy to say 

we got an unqualified OK. 

"My present work," continues Tim, "is in the Tape Section 

of the computer. I'm responsible for the maintenance of 

the Central Computer Tape System which includes eight 

tape drives (a means of storing information) and two tape 

adapter frames which adapt information for admittance 
into the Central Computer. A Computer Units Field 

Engineer like myself works about three months in each of 

the computer's three sections, giving him a chance to 

learn the whole computer." 

A NEW ENGINEERING DIMENSION 

"IBM has proved to me," Tim says, "that a degree is not 

the only measure of a man's ability, or the only indication 

of what he can do when given the opportunity. Around me 

at the site I see a lot of men who were once considered 

'just technicians' -men who have had a new engineering 

dimension added to their careers -all because IBM will 

spend time and money to train technicians for engineering 

responsibilities. I know this better than ever, now that 
I'm on the job. I'm on the Education Committee at the 

Newburgh site and I see what IBM will do to train men. 

My job on the committee is to find out what the men 

want. Then, IBM supplies courses, instructors, class- 

rooms- everything that's needed." 

YOUR CAREER OPPORTUNITY WITH IBM 

Since Tim Wickham joined IBM and the Project SAGE 

program, opportunities are more promising than ever. 

This long -range program is destined for increasing national 

importance and IBM will invest thousands of dollars in 

the right men to insure its success. 

If you have two years' education and /or experience in 

electronics - gained through technical schooling or mili- 

tary service -you can become a member of this important, 
permanent, expanding project as a Computer Units 

Field Engineer. 

You'll receive twenty weeks' training at Kingston, N. Y., 

with full pay, plus living allowance, before assignment to 

a permanent location. You'll receive salary, not wages, 

plus overtime pay. And, of course, you'll receive the 

liberal IBM company -paid benefits. 

WRITE TODAY TO: 

Mr. N. H. Heyer 
Room 650M 
Military Products Division 
IBM Corp., Kingston, N. Y. 

You'll receive a prompt reply. Personal interviews ar- 

ranged in all areas of the United States if your résumé of 

experience and education indicates you have the 
qualifications. 

MILITARY 
PRODUCTS 

DATA PROCESSING ELECTRIC TYPEWRITERS MILITARY PRODUCTS 

SPECIAL ENGINEERING PRODUCTS SUPPLIES TIME EQUIPMENT 

January. 1958 

Checking panel wiring of Simplex console 

Trouble- shooting a computer frame 

Discussing a problem in computer magnetic tapes 

,,. s,1PM 

Working on SAGE magnetic input drums 

Classroom lecture in computer logic 
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ON 
SA E 
NOW! 

(compiled by the editors 
of RADIO & TV NEWS) 
Authoritative, comprehensive 
guide to hi -fi construction, main- 
tenance and equipment ... com- 
piled by top authorities in the field. 
Includes complete instructions and 
plans for setting up your own sys- 
tem- covers preamps, equalizers, 
amplifiers, tape recorders, speak- 
ers, enclosures and stereophonic 
sound. 

HI -FI ANNUAL 
Partial Contents 

* Why's and wherefore's of room 
acoustics, speakers, enclosures. 

* How to buy and install pre - 
amps, equalizers, tone controls. 

* Do's and don'ts of amplifiers. 
* Latest techniques and ideas on 

stereophonic sound. 
* Tape recording ideas and re- 

corder guidance. 
* Transistor hi -fi. 
* All about speakers and enclo- 

sures. 
* Building, servicing and im- 

proving hi -fi systems. 

HI -FI ANNUAL 
Now on Sale Everywhere 

Only $1.00 

IMPROVED SYNC. SENSITIVITY 
In the absence of specific defective- 

ness in the sync circuits, sync stability 
may be somewhat critical in some Mid- 
west receiver chassis whose code num- 
bers begin with the following letters: 
DJ, DM, DMA, DR, DX, DXA. The 
change noted here will also be useful 
where some increase in sensitivity is 
desired. The improvement is achieved 
by increasing "B +" voltage to the 
tubes in the tuner and the video i.f. 
section; and this is done by shunting 
an additional resistor across one sec- 
tion of the Candohm resistor used in 
the power -supply voltage divider. The 
end section of this resistor, between the 
terminal supplying 215 volts and the 
terminal supplying 100 volts, is the one 
to be shunted. A 5000 -ohm, 10 -watt re- 
sistor is placed across these terminals 
to effect the desired improvement in 
the sync circuit. 

INSTABILITY AND ARCING 
Irregular, dark patches in the picture 

and erratic horizontal sync, when these 
symptoms appear in the large number 
of Pacific -Mercury receivers using the 
horizontal- output circuit shown in Fig. 
1, may be attributed to arcing, but the 
question still remains as to where the 

MAY ARC 
INTERNALLY 

FLYBACK 
TRANSFORMER 

.03 

WIDTH 
CONTROL 

DAMPER 

Fig. 1. 

actual arcing is taking place. A likely 
culprit, if no other detectable evidence 
can be found elsewhere and the symp- 
tom persists in eluding the investi- 
gator, is the indicated capacitor in the 
cathode circuit of the damper tube. In 
many receivers, this 100 -µpfd. unit is a 
mica capacitor with a rating of 1500 
volts. This type has a tendency to arc 
internally. Since this condition in the 
capacitor in question is very difficult 
to detect, it should be replaced when- 
ever the noted symptoms occur, with 
no other apparent cause. It is also 
recommended that, to avoid possible 
repetition of the symptom, replacement 
be made with a ceramic tubular type 
having the same nominal capacitance, 
but with a rating of 2000 volts. In later 

production, in fact, the manufacturer 
has exercised this very precaution by 
making use of the ceramic tubular 
capacitor himself. 

Another troublesome component in 
the same circuit (Fig. 1) is the .03 -pfd. 
capacitor at the plate of the damper. 
When it shorts out completely, there is 
no "B +," but partial failure produces 
such less definite and less detectable 
symptoms as a lowering of "B +" and 
reduction in picture size. These diffi- 
culties are likely to arise in those sets 
where this capacitor is a 400 -volt unit. 
To replace, use a molded capacitor 
rated at 600 volts for the extra margin 
of safety. 

YOKE LOAD NEEDED 
When chassis in the Model 50 -T 

series of Philco TV receivers are re- 
moved for service, it is customary to 
leave the picture tube, including the 
yoke assembly, in the cabinet. In some 
cases, the chassis is then operated on 
the service bench without a yoke. 
Since disconnecting the yoke removes 
the load from the 6BG6 horizontal -out- 
put tube, this circuit is likely to be dis- 
turbed. Excessive screen current will 
result, with probable damage to the 
screen dropping resistor. To avoid 
complications, it is advisable to load 
the circuit by tacking a yoke in place 
while the receiver is on during service. 
A complete picture -tube assembly is 
not necessary to provide the desired 
operation involving the horizontal -out- 
put stage and its transformer in this 
model receiver. 

DARK SPOT ON CRT 
On some 21 -inch receivers made by 

Stewart -Warner, a condition which 
superficially appears to be ion burn on 
the picture -tube screen is actually due 
to another cause, and may be elimi- 
nated without replacement of the CRT. 
A round, dark spot, about 4 inches in 
diameter, appears at the center of the 
picture -tube screen. This spot may 
easily be the result of the fact that the 
picture -tube face is too close to the 
safety glass. What happens is this : an 
electrostatic discharge to the safety 
glass at this center spot where the tube 
is close to the glass reduces the screen 
voltage just in this area, with the dark 
spot as a result. If there is any ques- 
tion as to whether ion burn has actually 
occurred, removal of the set from the 
cabinet will provide a definite answer, 
as the spot will disappear if it was 
caused by proximity to the safety glass. 
The remedy is simple: the chassis 
should be pushed back away from the 
safety glass in the cabinet as far as it 
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will go. This may be done after 
loosening the mounting bolts holding 
the chassis to the cabinet. 

BUZZ REDUCTION, SEARS 
Predominantly 60 -cycle buzz may 

appear in the sound output of a TV 
receiver from either of two sources. 
True intercarrier buzz will appear only 
when the receiver is tuned to an active 
channel. Buzz may also occur when 
the output from the vertical -sweep cir- 
cuit is picked up directly by the audio 
circuits. In the latter, manipulation of 
the vertical -hold control will vary the 
pitch of the buzz. In Sears -Roebuck 
chassis in the 478 series, buzz pick -up 
may be of either kind. In the case of 
intercarrier buzz, improvement is at- 
tainable by adding a component to the 
grid circuit of the ratio -detector driver, 
shown in Fig. 2A. The 15,000 -ohm re- 

ADD 
15K 

1/2W 

6AU6- RATIO 
DETECTOR DRIVER 

1ST 
AUDIO 

AMR 

(A) 

IOOK 
OR 

470K 

ADD 
50K 
OR 

IOOK 

-7V. 

ADD 
.1ufd. 

le) 

Fig. 2. 

sistor is added, as shown, between the 
top of the 4.5 -mc. sound take -off trap 
and ground, shunting the trap. Also, 
the cathode resistor of the driver stage 
should be changed from 100 to 180 
ohms. It will then be necessary to re- 
align the primary of the ratio -detector 
transformer. 

Where pick -up is from the vertical - 
sweep circuits, a 50,000 -ohm resistor 
should be added, as shown in Fig. 2B, 
between the end of the 100,000 -ohm re- 
sistor that is farthest from pin No. 5 of 
the audio -output tube and the -7 -volt 
supply. A .1- ufd. capacitor is then con- 
nected between the junction of these 
two resistors and ground to complete 
the change. This procedure is followed 
exactly if the audio -output tube is a 
6V6. In some receivers, however, it is 
a 6K6. In that case, the resistor con- 
nected to the grid will be 470,000 ohms 
instead of 100,000 ohms. The added re- 
sistor, then, will be 100,000 ohms in- 
stead of 50,000 ohms. The remainder 
of the remedy is the same as that for 
the 6V6 circuit. -®-- 
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NOW! 
sharper, clearer pictures on. 
1, 2 or 3 tv sets with 1 antenna 

B-23 
TWO-SET 

From B -T comes the most important 
step forward in better TV reception 
for 1958 -a broadband TV amplifier 
that boosts signal strength on all VHF 
channels 2 -13 and operates 1 or 2 or 
3 TV sets with one antenna. No tuning 
is required. 
combines two functions in one 
A single B -23 - 

BOOSTS signal strength on I or 2 
or 3 TV sets - up to 6 db gain operat- 
ing two TV sets from one antenna. 

COUPLES 2 or 3 TV sets -using the 
present antenna. Outperforms non - 
powered couplers in any reception 
area by more than 2 to 1. 

check these B -23 features: 
Ideal for color - add a color TV set and 

keep present black- and -white set, use the 
same antenna - the result, sharper, clearer 
pictures on both sets. 

Low noise figure - designed to work with 
new VHF sets. 

Reduces interference. 
Easily installed at antenna terminals of 

set. Can be mounted out of sight at the rear 
of the receiver. 

Automatically amplifies channels 2 -13. 
Ideal small TV system (motels, multiple 

dwellings, TV showrooms). 

FOR OPERATING 3 TO 8 TV SETS, USE 

THE B -T LABS DA8 -B - MORE THAN 
10 DB GAIN ON ALL VHF CHANNELS. 

The DA8 -B Distribution Amplifier is 
a broadband, all- channel unit that re- 
quires no tuning, impedance matching 
devices, pre -amps or other special fit- 
tings. Ideal for all small TV systems 
including garden apartments, motels, 
TV showrooms serving more than 3 
sets. Approved for color. only $94.50. 

The B -23, the DA8 -B, and a host of 
other B -T quality engineered products 
to improve television reception,are avail- 
able at electronic parts distributors. 

For further information, use coupon. 

461 BLONDER -TONGUE LABS., INC. 
9 Ailing Street, Newark 2, New Jersey 

Please send me literature covering: 
B -T B -23 B -T TV Accessories 

Name 

Address 

City Zone State 

4 
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Superior s New Model lD 55 

EMISSION TYPE 

or,,. * »c 
,N»S 

x,.ucno »c 

ro, 
TUBE TESTER 

fi Streamlined 

TUBE TESTERS 

C Superior's 
New Model TV-40 

ß 
The Experimenter or Part-time Serviceman, who has 
delayed purchasing a higher priced Tube Tester. 
The Professional Serviceman, who needs an extra 
Tube Tester for outside calls. 

The busy TV Service Organization, which needs 
extra Tube Testers for its field men. 

You can't insert a tube in wrong socket. Separate sockets are 
used, one for each type of tube base. "Free- point" element 
switching system Any pin may be used as a filament pin and 
the voltage applied between that pin and any other pin, or even 
the "top- cap ". Checks for shorts and leakages between all 
elements. Provides a super sensitive method of checking for 
shorts and leakages up to 5 Megohms between any and all of 
the terminals. Continuity between various sections is individ- 
ually indicated. Elemental switches are numbered in strict 
accordance with R.M.A. specification. The 4 position fast -action 
snap switches are all numbered in exact accordance With the, 
standard R.M.A. numbering system. 

PICTURE 
TUBE TESTER 

Nit a Gadget -Not a Make -Shift Adapter, but a 
wired Picture Tube Tester With a Meter for 
Measuring Degree of Emission -at Only $15.85 

Of course you can buy an adapter for about $5 
-which theoretically will convert your standa 
tube taster into a picture -tube tester; or a 
neon type instrument which sells for a li tie 

more and is supposed to be as good as ' a 
metered instrument. Superior does not make 

nor do they recommend use of C.R.T. 
adapters or neon gadgets because a 
Cathode Ray Tube is a very complex 

device, and to properly test it, you 
need an instrument designed exclusively to test C. R. Tubes and nothing else. 

Tests ALL magnetically deflected tubes 
. in the set ... out of the set ... in the carton! 

Tests all magnetically deflected picture tubes from 7 inch to 30 inch types. 
Tests for quality by the well established emission method. All readings 
on "Good -Bad" scale. 
Tests for inter -element shorts and leakages up to 5 megohms. 
Test for open elements. 

EASY TO USE: Simply insert line cord into any 110 volt A.C. outlet, then 
attach tester socket to tube base (ion trap need not be on tube). Throw 
switch up for quality test ... read direct on Good -Bad scale. Throw 
switch down for all leakage tests. 

o absolutely complete 
nothing else to buy. Round 

cornered molded bakelite 
case. Only ... 

Superior's 

New 

Model TW -11 

STANDARDPROFESSIONAL 

TUBE 
TESTER 

fII 

116 

NET 

Speedy, yet efficient operation 
is accomplished by: Elimination 
of old style sockets used for 
testing obsolete tubes (26, 27 
57, 59, etc.) and providing sock- 
ets and circuits for efficiently 
testing the new Noval and Sub - 
Minar types. 
Model TD -55 comes complete 
with operating instructions and 
charts and streamlined carrying 
case. 

2695 NET 

Tests all tubes, including 4, 5, 6, 7, Octal, Lockin, Hearing Aid, 
Thyratron, Miniatures, Sub -miniatures, Novais, Sub -minars, 
Proximity Fuse Types, etc. 
Uses the new self -cleaning Lever Action Switches for individual 
element testing. All elements are numbered according to pin- 
number in the RMA base numbering system. 
Model TW -11 does not use combination type sockets. Instead 
individual sockets are used for each type of tube. Thus it is 
impossible to damage a tube by inserting it in the wrong socket. 
Free -moving built -in roll chart provides complete data for all 
tubes. Printed in large easy -to -read type. 

NOISE TEST: Phono -jack on front panel for plugging in either 
phones or external amplifier detects microphonic tubes or noise 
due to faulty elements and loose internal connections. 

EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW -CURRENT TUBES 

Previously, on emission -type tube testers, it has been standard 
practice to use one scale for all tubes. As a result, the calibration 
for low- current types has been restricted to a small portion of 
the scale. The extra scale used here 
greatly simplifies testing' of low - 
current types. 
The model TW -11 operates on 105- 
130 Volt 60 Cycles A.C. Comes 
housed in a beautiful hand -rubbed 
oak cabinet complete with portable 
cover. 

750 
NET 

TRANS -CONDUCTANCE TUBE TESTER 
The new Model TV -12 

ALSO TESTS 

TRANSISTORS! 
mmmmmmmuullilllllllf Í«IÍ III nu II I I I II 111111111 ÌI 11111111 11111111 III IIII II 1 II II II 

TESTING TUBES * Employs improved TRANS- CONDUCTANCE circuit. Ah 
in -phase signal is impressed on the input section 
of a tube and the resultant plate current change 
is measured. This provides the most suitable 
method of simulating the manner in which tubes 
actually operate in Radio &-TV receivers, ampli- 
fiers and other circuits. Amplification factor, plate 
resistance and cathode emission are all correlated 
in one meter reading. 

* NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped 
transformer makes it possible to compensate for 
line voltage variations to a tolerance of better than 
2 %. * SAFETY BUTTON- protects both the tube under test 
and the instrument meter against damage due to 
overload or other form of improper switching. 

* NEWLY DESIGNED FIVE POSITION LEVER 
SWITCH ASSEMBLY. Permits application of 
separate voltages as required for both plate 
and grid of tube under test, resulting in im- 
proved Trans -Conductance circuit. 

TESTING TRANSISTORS 
A transistor can be safely and adequately 
tested only under dynamic conditions. The 
Model TV -12 will test all transistors in that 
approved manner, and quality is read directly 
on a special "transistor only" meter scale. 

Model TV -12 
housed in hand- 
some rugged 
portable cabinet 
sells for only 

$77 50 
NET 

EXAMINE . BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 

i 
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Superior's 7 
New Model 

IT'S A CONDENSER BRIDGE IT'S A RESISTANCE BRIDGE IT'S A SIGNAL TESTER 

V CAPACITY BRIDGE SECTION 
4 Ranges: .00001 Microfarad to .005 Microfarad; 
.001 Microfarad to .5 Microfarad, .1 Microfarad to 
50 Microfarads; 20 Microfarads to 1000 Microfarads. 
Will also measure the power factor of all condensers 
from .1 to 1000 Microfarads. 
V RESISTANCE BRIDGE SECTION 
2 Ranges: 100 ohms to 50,000 ohms; 10,000 ohms to 
5 megohms. 
,/ SIGNAL TRACER SECTION 
With the use of the R.F. and A.F. Probes included 
with the Model 76, you can make stage gain measure- 
ments, locate signal loss in R.F. and Audio stages, 
localize faulty stages, locate distortion and hum, etc. / TV ANTENNA TESTER SECTION 
Loss of sync., snow and instability are only a few of 
the faults which may be due to a break in the an- 

11 
11111 

fl11111»i 

IT'S A TV ANTENNA TESTER 

tenna, so why not check the TV an- 
tenna first? Locates a break in any 
TV antenna and measures the loca- 
tion of the break in feet from the 
set terminals. 

Complete with R.F. and A.F. probes 
and test leads 

$2695 

Superior's 
new Model GENomETER 

A versatile all- inclusive GENERATOR which provides ALL the outputs for servicing: 

A.M. Radio F.M. Radio Amplifiers Black and White TV Color TV 

7 Signal Generators in One! 
R. F. Signal Generator for A.M. Bar Generator Audio Frequency 
R. F. Signal Generator for F.M. Cross Hatch Generator Generator 

Color Dot Pattern Generator Marker Generator 

R. F. SIGNAL GENERATOR: Provides complete coverage for A.M. and F.M. alignment. 
Generates Radio Frequencies from 100 Kilocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 180 Megacycles on powerful harmonics. 
VARIABLE AUDIO FREQUENCY GENERATOR: In addition to a fixed 400 cycle sine - 
wave audio, the Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. BAR GENERATOR: Projects an actual Bar Pattern on any 
TV Receiver Screen. Pattern will consist of 4 to 16 horizontal bars or 7 to 20 

vertical bars. CROSS HATCH GENERATOR: Genometer will project a cross- 
hatch pattern on any TV picture tube. The pattern will consist of non -shifting 
horizontal and vertical lines interlaced to provide a stable cross -hatch effect. 

DOT PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on any 
color TV Receiver tube by the Model TV -50 will enable you to adjust for 
proper color convergence. MARKER GENERATOR: The following markers are 
provided: 189 Kc., 262.5 Kc., 456 Kc., 600 Ke., 1000 Kc., 1400 Kc., 1600 Kc., 
2000 Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Kc. is the 
color burst frequency.) 

MODEL TV -50 comes abso- 
utely complete with 

sh'elded leads and 
operating instruc- 

tions. 
Only 

I 

of the instruments on this or 

on the facing page, for 10 days 

before you buy. If completely satis- 

fied then send down payment and pay 

balance as indicated on . coupon. No 

Interest or Finance Charges Added! 

If not completely satisfied return 

unit to us, no explanation 

necessary. 

January, 1958 

$4750 
NET 

IIIII 11111 11111 I 11111 

MOSS ELECTRONIC DISTR BUT NG CO., NC. 

Dept. D -417, 3849 Tenth Ave., New York 34, N.Y. 

Please send me the units checked. I agree to 
pay down payment within 10 days and to pay 
the monthly balance as shown. It is under- 
stood there will be no finance or interest 
charges added. It is further understood that 
should I fail to make payment when due, the 
full unpaid balance shall become immedi- 
ately due and payable. 

Model TW -11 Total Pr -ce $47 50 
$11.50 within. 50 days. Balance $6.00 
monthly for 6 months. 
Model 76 Total Price $26.95 
$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 
Model TD -55 Total Price $26.95 
$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 
Model TV -40 Total Price $15.85 
$3.85 within 10 days. Balance 54.00 
monthly for 3 months. 
Model TV -12 Total Price $72.50 
$22.50 within 10 days. Balance $10.00 
monthly for 5 months. 
Model TV -50 Total Price $47.50 
$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 

Address 

City Zone 

All prices net, F.O.B., N.Y.C. 

State 
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T ansistorized 

Modulator 
+oi2vq- 

o6v I 

2N256 

2N180 2N255 

v/---- 

10 IV 

2N256 
B+ 

Now radio amateurs and experi- 
menters can build a mobile transis- 
torized modulator. Simple circuit 
features: pre- driver, driver, and 
final amplifier with low -cost CBS 
2N255 and 2N256 power transistors 
... 10 watts output (modulates 
2E26) ... instant -heating ... low 
drain ... for use with transmitter 
or sound system. 

CBS alloy- junction, germanium 
power transistors 2N255 (6 -volt) 
and 2N256 (12 -volt) are useful also 
in many other economical amplifiers ... fixed or mobile. Let the second 
edition of CBS Power Transistor 
Applications, Bulletin PA -16, help 
you put them to work. Free, it gives 
complete data and many detailed 
circuits, including the mobile modu- 
lator. Pick it up along with your 
2N255 and 2N256 transistors at 
your CBS Tube distributor's. 

2N255 ... $1.35 net 

2N256 ... $1.50 net 

CBS -HYTRON 
Semiconductor Operations, Lowell, Mass. 

A Division of 
Columbia Broadcasting System, Inc. 
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Owners of Sylvania or Weston testers will want to 
save this listing on recently released tube types. 

SYLVANIA MODELS 139 AND 140 
TYPE A B C D E F G TEST 

1G3 1.4 0 2457 0 8 - 37 V 
3CY5 3.3 0 4 0 4 36 41 U 

3.3 0 2 0 4 36 41 U 
4AU6 5.0 0 - 0 4 36 3 2 W 4DT6 5.0 0 - 0 4 36 61 T 
6AN6 6.3 2 48 4 0 - 49 T 

6.3 2 48 4 1 49 T 
6.3 2 48 4 4 49 T 
6.3 2 48 4 7 - 49 T 6BK4 6.3 0 - 0 3 - 55 T 

6CY5 6.3 0 4 0 4 36 40 U 
6.3 0 2 0 4 36 40 U 8CN7 7.5 0 5 0 8 7 47 T 
3.3 7 15 3 1 - 46 T 
7.5 0 5 0 1 - 46 T 
7.5 0 5 0 2 - 46 T 8SN7GTB 7.5 0 678 1 7 5 36 W 
7.5 0 278 1 3 3 36 W 12CN5 12.6 0 5 0 3 26 51 T 

12.6 0 2 0 3 56 51 T 12CS7 12.6 0 - 0 1 6 21 W 
12.6 0 - 0 3 7 59 Y 

12DW8 12.6 0 - 0 1 3 47 T 
12.6 0 - 0 3 7 47 T 
12.6 0 - 0 4 - 47 T 12EL6 12.6 0 - 0 1 3 55 X 
12.6 0 - 0 4 - 55 T 
12.6 0 - 0 5 - 55 T 12U7 12.6 0 5 0 1 3 48 T 
12.6 0 5 0 3 7 48 T 
6.3 0 5 3 3 7 48 T 17BY7 12.6 0 45 0 6 39 35 Y 

12.6 0 45 4 6 39 34 Y 25AV5GT/GA 25 0 - 0 3 57 20 Y 25CA5 25 0 5 0 3 26 26 Y 
25 0 2 0 3 56 26 Y 

WESTON MODEL 981, TYPE 3A 
TUBE 
TYPE FIL. MULT. BIAS SELECTORS SENS. EP 

REJ. 
PT. REMARKS 

2C50 13 2 31H 531GP-K760 37 F 970 PIG K1 & 
P2G2K2;X2 3CE5 .6 a. 8 11L 51763-4K00 41 D 1010 Pe;X5 

5CG8 .6 a. 4 17L 00076-3415 40 D 1020 Pent;X3 
.6 a. 8 8L 53176-0000 43 C 770 Tri;X5 

6BA8 .6 a. 8 27L 00076-1543 40 D 1200 Pe; X5 
.6 a. 2 23H 15376-0000 31 F 900 Tr; X2 

6BL4 6.3 R - 00103-0760 18 E 
11L Pe; X5 

6CE5 6.3s 8 51763-4K00 41 D 1010 
6CG8 6.3 4 17L 00076-3415 40 D 1020 Pent;X3 

6.3 8 8L 53176-0000 43 C 770 Tri;X5 
6CN7 6.3 1 27L 00076-1530 38 F 800 Triode 

6.3 D - 3P176-0000 38 A P, & P2 - 
12CT8 13 8 16L 00076-3451 45 D 1170 Pent;X, 

13 4 12L 35176-0000 40 D 1090 Tri ;X3 
CK6485 6.3 8 15L 52763-4100 40 D 1170 
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BELL TELEPHONE LABORATORIES 

DEVELOPS NEW COMPACT 

COMPUTER FOR 

U. S. AIR FORCE 

J. A. Githens, B.S. in E.E., Drexel Institute of Technology, and J. A. Baird, Ph.D. in E.E., 

Texas A. & M., check the control panel of Leprechaun, a new high -speed computer which 

solves extremely complex problems in one -tenth of a second. Small size and low power are 

made possible by new design principles and Bell Laboratories' invention of the transistor. 

The United States Air Force assigned Bell Labs 

an interesting assignment: develop a new kind of 

electronic computer. The major requirement was 

greater simplicity. Of course, no computer is sim- 

ple, but this one (known as "Leprechaun" to its 

designers) is much smaller and simpler than most 

of the computers currently in use. 

It has only some 9000 electrical components; 

5000 of them are transistors. As a result, Lepre- 

January, 1958 

chaun has less than one -third the components of 

conventional computers. This facilitates testing, 

experimentation, assembly and service. 

Even in its experimental state, Leprechaun is 

a stimulating example of great strides in the sim- 

plification and miniaturization of circuitry ... a 

problem of profound interest to all Bell Labora- 

tories researchers as they develop radically new 

equipment for your future telephone service. 

BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
119 
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Your choice of school 
is highly important 
to your career in 

-1 

INDUSTRIAL 
1,(- ELECTRONICS 

_- 3ti 
RA DIO- 
TELEVISION 

ELECTRONICS 
COMMUNICATIONS 

Become an 
ELECTRICAL 
ENGINEER 
or an 
ENGINEERING 
TECHNICIAN 
at 

MSOE in Milwaukee 
Choose from courses in: 

ELECTRICAL ENGINEERING 
Bachelor of Science Degree 
in 36 months - 
Communications or 
Electrical Power. 
ENGINEERING TECHNOLOGY 
Associate in Applied Science 
degree in 18 months - 
Electronics Communications 
Electrical Power or Computers. 
MSOE- located in Milwaukee, one 
of America's largest industrial 
centers -is a national leader in electronics instruction -with com- plete facilities, including the latest laboratory equipment, visual aid theater, amateur radio transmit- ter-offers 93 subjects in electri- cal engineering, electronics, radio, 
television, electrical power, and electricity. 
Advisory committee of leading in- dustrialists. Courses approved for veterans. Over 50,000 former stu- dents. Excellent placement record. Previous educational, military, and practical experience is evaluated for advanced credit. 

QUARTERS BEGIN SEPTEMBER, 
JANUARY, MARCH, JULY 

Choose wisely -your 
future may depend on it. 
Mail coupon today! 

ILWAUKEE 
SCHOOL OF ENGINEERING 

.Dept. RT -158, 1025 N. Milwaukee St. 
Milwaukee, Wis. 
Please send free illustrated career booklet 

(please print) 
I'm interested in 
Name Age 
Address 
City State Are you eligible for veterans educational 
benefits? 
Discharge date 

MS -57 
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FINGER LEVEL 

78 MG LEVER 

i° 

BALANCE ARM `SPEEDMINDER CONTROL 

Novel Features Highlight 

New Record Changer 
A most unusual mechanical type change cycle is 
incorporated in this four -speed record player. 

A NEW record changer known as the 
"GS Seventy -Seven," manufactured 

by the_ Glaser- Steers Corporation of 
Belleville, N. J., attracted considerable 
interest at the recent New York Hi -Fi 
Show. Its most unusual features are in 
its mechanical design and automatic 
change cycle operation. 

With the standard groove stylus in 
operating position, the changer will au- 
tomatically operate at 78 rpm. 

With the microgroove stylus in op- 
erating position, the changer will auto- 
matically operate at 331/3 or 45 rpm 
depending upon record size arid it will 
automatically intermix and play 331/3 
and 45 rpm records without regard to 
size or sequence. 

The turntable comes to a complete 
stop during a change cycle. It will re- 
sume motion only after the next record 
has come into play position and the 
stylus is in the lead -in groove of the 
record. This operation automatically 
eliminates any record surface wear 
that would normally be caused by the 
grinding motion of a record dropping 
on a moving disc. 

Referring: to the photograph above, 
the 78- microgroove lever when away 
from the arm post (microgroove stylus 
in operating position), permits 33% or 
45 rpm operation. When the standard 
78 rpm stylus is in play position, this 
lever then is rotated 180 degrees and 
trips a lever within the post permitting 
only 78 -rpm operation. The finger 
lever moves back and forth when 
tripped by the dropping of various sized 
records and its motion automatically 
determines whether or not 331/3 or 45 
rpm operation is desired. For any size 
record other than seven inch, it will au- 

tomatically choose the 331A rpm opera- 
tion. When a seven inch record drops, 
the finger lever automatically chooses 
the 45 rpm rotation. 

The balance arm normally rests on 
top of the records when in automatic 
operation and when it is rotated 'to the 
right over the tone arm, the record 
changer is in manual position. The op- 
erating control has its normal "on -off" 
operating switch, "Speedminder" posi- 
tion (for automatic operation), and the 
normal manual operation of 16%, 33%, 
45, and 78 rpm. 

The pickup arm has been isolated 
from acoustic feedback by shockproof 
grommet mounting. Stylus pressure is 
adjustable by means of an easily ac- 
cessible knurled wheel, and variation 
in stylus pressure is less than .9 gram 
between the first and the tenth rec- 
ord on the turntable. The tone arm, 
whether or not the changer is in auto- 
matic or manual operation, can be 
physically moved back and forth with- 
out any possible damage to the 
mechanism. 

The over -all design of the unit is, of 
course, attractive. Its electrical opera- 
tion is more or less conventional. It 
employs a four -pole hum -shielded 
motor with balanced rotor for smooth, 
constant speed, shock -mounted opera- 
tion. The unit incorporates a muting 
switch and RC network which main- 
tains silence at all times except when 
a record is being played. The rumble, 
wow, flutter are all at a very low level. 
The changer shuts off automatically 
after the last record has been played 
and a kit of parts is provided for 
mounting almost any popular type of 
cartridge. 30 
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A special Pre - Publication Offer to readers of RADIO & TV NEWS 

& MUSIC REVIEW 
Become a Charter Subscriber to America's newest, 

most exciting magazine for high fidelity enthusiasts 

This is your invitation to become a CHARTER 

SUBSCRIBER to HiFi & Music Review, the 
most important publishing project in the his-. 

tory of high fidelity! 

Five years in the making, this new Ziff -Davis 
monthly brings you a completely fresh ap- 
proach to the pleasure -filled world of hi -fi 
music and sound. For the first time, the vast, 
dynamic field of high fidelity music is show- 
cased in one magazine - authoritatively, 
completely, enjoyably. 

HiFi & Music Review will take you into its 
own test laboratory. In simple, down -to- 
earth language, you will learn what hi -fi 
equipment really is, how to recognize a truly 
hi -fi recording, how to select and place a sys- 
tem for the acoustics of your home. In short, 
you'll learn how to reproduce sound exactly 
as the recording artist intended it to be 
heard. Whether you're a beginner in hi -fi or 
an old hand ... here at last is the magazine 
for you - specifically designed for your 
needs, wants and tastes! 

A Great Parade of Classical and Jazz... 
. Conductors, Composers, Performers 

You'll tour the world of music. Composers 
and musicians, conductors and arrangers, 
classicists and jazz buffs discuss their works, 
their new plans. A panel of experts analyzes 
the best of the 200 recordings and tapes re- 
leased each month. You will learn how to 
build a fine record collection, make your 
own tapes. 

January, 1958 

MONEY -BACK GUARANTEE 

If, at any time, or for any rea- 

son, you are not satisfied with 

HiFi & Music Review, we will 
immediately send you a 100% 

refund on the unused part of 

your subscription. 

First Issue: January, 1958. 

From jazz groups to string quartets . .. the 
New York Philharmonic to the big band of 
Kenton ... the mood music of Gleason ta 
the etudes of Chopin ... Brubeck ... Erroll 
Garner ... Mantovani ... Scarlatti . . . 

Satchmo ... Beethoven ... Stravinsky . . . 

stereo tape or 331/2 rpm- whatever in the 
incredible world of music and sound in- 
terests you most - you're sure to find it in 
HiFi & Music Review. 

8 Months for only $2 I-- 
Because we believe that you are the kind of 
person who will best appreciate a magazine 
of this scope and caliber -you are cordially 
invited to become a CHARTER SUBSCRIBER at 
the special rate of 8 months for only $2. 
Upon publication, HiFi & Music Review 
will cost 35¢ a copy, but this special pre- 
publication offer saves you more than 28% 
over single -copy costs ... brings you 8 big 
issues at only 25¢ each. 

HiFi & Music Review will be lavish ... gen- 
erously illustrated, printed on the finest 
glossy paper obtainable. Because of its costly 
production, it will be published in a limited 
"collector's item" edition. 

If you subscribe right now, you will be cer- 
tain to receive a first -edition copy of Volume 
I, Number 1, and a handsome CHARTER SUB- 
SCRIPTION CERTIFICATE, suitable for framing. 
Again, supplies of first -edition copies will 
be limited, so please fill out and mail the 
application below today. 

rL 

Charter Subscription Application 

HiFi & Music Review, 64 East Lake Street, Chicago 1, III. 

Please enter my Charter Subscription to HI FI & MUSIC 
REVIEW to start with Vol. I, No. 1, in January, 1958 - 
at the special rate of 8 months for only $2. Also send my 

Charter Subscription Certificate. 

Payment Enclosed. Bill me. 

Save us billing costs and we'll add an extra 
issue free- making 9 issues for only $21 Rl 8 

Name 

Address 

City Zone State 
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22 TUBE ESPEY FM - AM HI -FI TUNER - AMPLIFIER S LEE $9995 
A REGULAR $199.50 NET VALUE COMBINATION FOR $99.95 

FM /AM TUNER ESPEY 24 WATT 
ESPEY 14 -TUBE MODEL 700G MODEL 501G AMPLIFIER 

MODEL 700G 
FM -AM TUNER 

AND 
MODEL 50IG 
AMPLIFIER 

SPECIAL 
SALE PRICE 
BOTH FOR 

ATTRACTIVE LEATHERETTE 
TUNER CABINET $7.95 EXTRA 

McGee offers you both the regular $119.50, 14 tube Deluxe FM -AM tuner and the regular $79.50, 8 tube audio amplifier for the special sale price of only 599.95. The Model 700G Espey tuner has its own built in power supply. Performance features are: Sensi- tivity 3mv on AM, 5 my on FM for 30 db quieting. AM selectivity 10kc at 6 db. FM 240 kc at 6db. Audio response flat from 20 
cps to 20,000 cps., with less than t/4 percent distortion with on 

e 
volt audio output. Chassis is 14" long, 8. /2" high and 10" deep. Features a one-piece molded, gold color plastic front which makes a custom installation both extremely attractive and easy at the same time. Full tuned RF stages -AFC on FM with defeating switch for easy FM tuning. Built -in preamplifier for GE or other popular variable reluctance cartridges. Three position equalizer switch for LP, AES or European records. Separate bass and treble tone con- trols with 23db boost. Chassis is equipped with AC outlet jacks, auxiliary input jacks for tape recorder, etc. Has built -in ferrite loop antenna for AM broadcast band and 300 ohm input for FM band. This fine quality FM -AM tuner is 

5o s 
and to none. It has all of the features that you might expect of a tuner that would cost a much as 5200. All f the controls are on the front panel. This isa most desirable feature when the tuner is used in conjunction wi y th a good audio amplifier, such as the 501G which was designed with u 

th no tone control or preamplifier circuits. 
The del 501G, 8 tube ultra -linear high fidelity, 24 watt audio amplifier is made to match the 700G tuner. This amplifier features less than 1/ a percent distortion with high fidelity response from 10 cps. to 20,000 cps. Hum level so low it can be detected by electrical i struments only. Chassis size, 12 "x5 "08 ". Output tubes: 4 -6VGGT in push -pull Williamson circuit. 6SN7GT phase inverter and 2 -5V4G rectifiers. Has an 8 pound potted case output transformer with specially made grain -oriented iron core. Output impedance taps of 4, and d 16 ohms. This output transformer alone is a $20.00 value. 
Buy both the 700G FM -AM tuner and the matching 501G amplifier for only $99.95. Tuner shipping weight 20 lbs. Amplifier ship - ping wt. 22 lbs. See the special deals of the 700G -501G tuner -amplifier mbination with record changer and GE cartridges for extra money saving values. Also, spcu,al discount on speakers and speaker systems when ordered with your Espey tuner and amplifier. 

i 
ESPEY DEAL -1A 

Espey 700G -501G tuner with 24 watt 
amplifier plus VM -956 GE 3 speed VM on 
metal base -1 Mill Diamond $124.95 
Needle $10.00 extra. Net 

ESPEY DEAL -2 
Espey 7000501G tuner with 24 watt 
amplifier plus new 456 Collura changer 
equipped with a GE RPX- 
052A cartridge. Net $144.95 

ESPEY DEAL -3 
Espey 700G -501G tuner with 24 watt 
amplifier plus Garrard RC -98 equipped 
with a GE RPX -052A car- $74 fridge. Net ..7 95 

SPEAKERS RECOMMENDED 
Order any of the following speakers with 
your Espey tuner and amplifier: 
12" coaxial PM, CU- 14Y- $10.00 extra 
15" coaxial PM, P15 -CR- $20.00 extra 
Imperial IV system -$15.00. 
Imperial VI system -525.00. 

-Norelco 9762 -12" regularly $59.50 at 
$30.00 extraEV84 

-15W system-$150.00 extra. 

* TWIN CONE CONTROLS 

* INPUTS FOR CRYSTAL OR 
V.R. PHONO, TAPE OR TV 

* WILLIAMSON TYPE CIRCUIT 
* ULTRA- LINEAR RESPONSE 

ESPEY -MODEL HF -250C. A FULL HIGH FI- 
DELITY AUDIO AMPLIFIER AND FM -AM 

TUNER -ALL ON ONE CHASSIS 
REGULAR $119.50 VALUE 

SALE $ 95 LESS SPEAKER 
PRICE AND CABINET 

Espey Model HF -250C, 14 tube FM -AM chassis with push -pull 6V6, 10 watt audio. A true Hi- Fidelity receiver built by a nationally famous maker of fine custom chassis. Ultra- linear output used in Williamson type circuit cuit gives frequency response of 10 to 22,000 
o 

cps. Output taps of 4, 8, and 16 ohms. Separate RF stages for FM and AM sure 
e 

o high sensitivity. Temperature compensated FM front end for minimum drift. Separate bass and treble tone controls. Pre -amp for all types of magnetic cartridges. 2nd input for crystal phono, tape recorder or TV. 3 position equalizer for accurate reproduction of all records. Built -in antennas for both FM and AM. Response plus or minus 1 tlb from 10 to 22.000 cps. Harmonic distortion less than 1%. Sensitivity: FM, 8 v for 30 db quieting; AM. 75 my for 6 db signal to noise ratio. Off -on- volume and equalizer are combined on a concentric controll. Has 2 AC outlets on rear of chassis. Beautiful edge lighted flywheel inertia slide rule dial, Size: 73/4 "x13 ./2 "x10" deep. Ship. wt. 24 lbs. (not mailable). Model HF -250C Sale price, $69.95. Espey chassis with our P15 -CR, 15" coaxial PM speaker, both for 589.95. Espey chassis with $54.95 list, model 9760M, 12" Phillips speaker, both for $89.95. Espey chassis with $99.95 list, model 9762M, 12" Phillips speaker, both for $104.95. 

LEATHERETTE COVERED 
CABINET $7.85 EXTRA 

Beautiful moderntone tan leatherette cov- 
ered cabinet to house the HF -250C Espey 
chassis for custom installations. Also, 
will fit the 500G Espey tuner shown on 
the opposite page. High quality, sturdy 
plywood cabinet expertly covered with 
modern tan leatherette material. Size, 15" 
long, 8./2" high and 103/4" deep. Stock 
No. LEC -50, Custom leatherette covered 
cabinet. Ship. wt. 7 lbs. Order with 
your Espey chassis for only $7.95 extra. 

HALLICRAFTERS S -78A 
Now, buy a complete FM -AM chassis with push -pull audio built -in, at less than you 
would pay for a tuner without audio amplification. We offer you this nationally known 
Hallicrafter 5 -78A, 11 tube FM -AM radio chassis complete with escutcheon plate and 
knobs, to be put in your own cabinet or unted in your recreation 

o 
r wall. Features 

a 11 power transformer operated superhet circuit it with automatic frequency control 
on FM, 

push 
-pull 6K6 audio o gives up to 12 watts peak output with response to 15,000 

cps. 
ohms. Full bass 

good 
tone os control. Chassis 

speaker 
71/2".12./2" 3 

Output matches 3.2 or o 

back. Input for record changer with 
long and Im front or 

G.E. variable reluctance cartridge available at $2.95 exta)). Model es 78Ae 11 
pre-amplifier 

FM- 
AM chassis. Ship. wt. 22 lbs. Sale price, $49.95. 
5 -788 chassis with our CU -14Y, 12" coaxial PM speaker. both for 559.95. 
S -78A chassis with our P15 -CR, 15" coaxial PM speaker, both for 569.95. 

II-TUBE FM-AM HALLICRAFTERS 

REGULAR, SALE 
$89.50 VALUE: PRICE $4995 

WITH MONARCH 4 -SPEED RECORD 
CHANGER. 12" COAX. SPEAKER 

VALUE 
$132.40 

ALL FOR $8695 

McGee's Famous 
12 AND 15 INCH COAXIAL P.M. 

HIGH FIDELITY SPEAKERS 

1295 SZ395 
12 -Inch 15 -Inch 

Model CU -14Y Model P15 -CR 
Model CU -14Y, 12" high fidelity coaxial PM speaker. Response from 30 to 17,500 cps. Full 6.8 oz. Alnico V magnet in the 12" woofer. Special c i ll high frequency tweeter. Built -in network. Only two wires t ycsnnectd to 

yourradio o amplifier. Matches 3.2 to e8 ohm output. Don't confuse this speaker many cheap speakers that are ffered. This is a fine quality speaker. Stock No. CU -14Y. Sale price 512.95 each, two for 525.00. Model P15 -CR, 15" high fidelity coaxial PM speaker. Response down to 20 cps. and up to 17,500 cps. Full 21./2 oz. Alnico V magnet in the 15" woofer. Specially made 
c xially suspended 5" high frequency tweeter. Built -in crossover network. Only two wires to n ct. Matches 3.2 to 8 ohm output transformer. A regular $62.50 list speaker. Model P15 -CR. McGee's Sale Price, $23.95. McGee's new 15" Junior coaxial PM speaker. 15" woofer has 6.8 oz. Alnico V magnet. 5" 
radio 

ìallI suspended 
2 

tweeter with crossover. r Only two 
n 

wires to connect to any 8 ohm amplifier. Frequency response from 40 to 15,000 cps. Model No. M15 -CR, 15" Junior coax PM speaker, Sale price, $16.95. 

FAMOUS 12" NORELCO PM SPEAKER 
MODEL 9762 -05 McGEE 
REGULAR NET SCOOP 
WAS $59.97 PRICE 

McGee Scoop. Genuine Norelco 9762 -05 extended range 
high fidelity 12" PM speaker. 11,000 gauss. Heavy 37 z 
Alnico V magnet. Rated 20 to 30 

a 
tts audio. Response 

35 to 18,000 cps. Regular $60.00 net Has extended 
range bakelite dispersion feature built -in center of core to 
extend high frequency) range. Never before have we had 
such a terrific value o this genuine Norelco 12" speaker. 
Made in Holland. Stock No. 9762 -05. McGee's Sale Price, 
529.95. 

$2995 

VM HI -FI CHANGER. SALE PRICE $29.95 LESS CA T. 

VM -936HF COLLARO MONARCH 
$32.95 456 - $34.50 UA8H $27.95 

$45.90 RP 
WIXTH GE 

052A 

4 Speed Monarch 
SALE $2795 PRI 

with 222 Ronette 
Ceramic Cart, 
Diamond 1 Mil 

Stylus $10.00 Extra 
New offering of VM Hi- Fidelity, 3 speed record changer with or without metal base. 
A large special purchase makes this low sale price possible. Reg. net on VM -935 less cartridge was 538.97. Reg. net on VM -936 less cartridge was s 545.47. The VM- 935 -936 Hi -Fi Series changers are equipped with two plug -in tone arm heads which will hold popular G.E. single or dual play cartridges. Both have 4 -pole motors for constant speed, hum free operation with a VR cartridge. Plays all 3 speeds and all 3 sizes. Will inter- mix 10" and 12" records of same peed. Shuts off after last record plays. Switch silences pickup during change cycle. Furnished with large 45 RPM spindle. Chassis 
size 130/2 x 131/4 x 81/2" high, 41/2" above plate. Ship. wt. 12 lbs., with base 18 lbs. 
VM- 935HF, 3 speer Hi -Fi changer, less cartridge and base, only $29.95. VM- 935HF -GE with G.E. RPX -050A VR cartridge, $35.90. VM- 935HF -GED with "Golden Treasure" RPX -052A VR cartridge; 1 mil diamond and 
3 mil sapphire stylii, only 545.90. 
VM- 936HF, 3 speed Hi -Fi changer with metal base, less cartridge, Sale price, $32.95. VM. 936HF -GE with G.E. RPX -050A VR cartridge, 538.90. VM- 936HF -GED with G.E. RPX -052A "Golden Treasure" cartridge; 1 mil diamond, 
3 mil sapphire stylii, only $48.90. 

4 -SPEED COLLARO Playstail94 speeds,) 45and 78 RPM both autocmat,cal- ly and manually. Inter -mixes records of the same speed and shuts off after last record. Fast 
oots 

tecnd change cycle. Automatic disengagement of idler wheels eliminates flat that s cause and flutter. Base ize; 131/2" wide, 12" deep. 41/2" above motor board and 3" below. Model RC -456 Collaro 4 speed automatic record changer, less car- tridge, Sale price, $34.50. RC -456 with G.E. variable reluctance cartridge with 3 mil sapphire and 1 mil diamond stylus. Sale price, $46.95. 45 RPM spindle, 53.30 extra. 

New Model UAB, Monarch 4 speed imported High Fidelity record changer. Features a high fidelity 4 pole motor, 9" turntable with molded rubber pallet. Balanced tone arm 
c 

will accept any of the popular Hi -Fi cartridges. Plays all 4 speeds and all 3 sizes. Inter -- s10" and 12" records of the same speed and shuts off after last record plays. Size, 30 / " o 12 / ". Ship. wt. 15 lbs, Spindle for 45 RPM records, $1.88 extra. 
Model UA8 -H with -222 Ronette Hi -Fi flipover ceramic cartridge, $27.95. Model VAR -HD, same as above but with 1 mil diamond stylus, 537.95. Model UA8 -U with =500 Gol dring variable reluctance cartridge, 529.95. 
Model UA8 -UD, same as above but with 1 mil diamond stylus, $39.95. 

4 -SPEED WEBCOR NeW'd4cñánger.MCoe,1,, t'wth`.E. RPXOSOA vaari blearteÇ 
l uctance cartridge. Plays all e4 speeds 16, 33, 45 and 78 RPM automatically. 7 ". 10" 
and 12" LP records can be inter -mixed. Magic -Mind feature will switch speeds auto- matically between 33 and 45 RPM depending on the size of the record. Has heavy 4 pole motor and 8" turntable with rubber pad. Shuts off after last record plays and has neutral Position to prevent flat spots on drive wheels that cause wow and flutter. Base size, 
13%a "x12 ". Ship. wt. 13 lbs. Sale price, $31.95. Large 45 RPM spindle, $2.94 extra. 

3 SPEED HI -FI COLLARO Cel lard Rrecorrd changer. 
(33./3 le models Highh 

RPM) 
Fidel- ity r ord changer With 

r 
crystal cartridge (no pre -amplifier required). Features 

diamond 1 mil and sapphire 3 mil needle, 4 pole motor. Base size, 12" x 131/4 ". For 110 volt 60 cycle AC operation. These hangers were intended for use 

substantial saving. 
by a nationally known Hi -Fi set manufacturer. McGee bought them at 

. Our bargain passed on to you. Stock No. RC- 54 í 
Coliaro changer with crystal cartridge, equipped with diamond 1 mil and - 
sapphire 3 mil n edle. McGee Sale Price, $27.95. 
Attractive tan leatherette covered wood m for base, 13 x 141/ x 37/a ", shipped separate 
at $3.65 extra. 

McGEE RADIO COMPANY 
PRICES ` °.B. KANSAS "TM TELEPHONE VICTOR 2 -5092 

SEND 250/ OR FVLL 
REMITTANCE WITH ORDER. 1903 Mc ST., KANSAS CITY, MISSOURI AL. SENT C.O.D. 
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SAVE UP TO 75% ON GENUINE R.C.A. RADIATION COUNTERS 

WF-10A W F-12A 

MODEL WF -10A Regular $119.50- McGEE'S PRICE- $29.95 
RCA Model WF -10A, Radiation Geiger counter for amateur and professional use. Explore for Uranium or check for atomic 
fall -out radiation. Complete with test sample. Simple to use, weighs my 5 lbs. In aluminum case, 73/4 "x81/z "x31'2". Indi- 
cates presence of radioactivity in 3 ways, by meter, neon light and headphones. Requires 2 -671/ 

e 
volt Burgess XX4S "B" 

batteries and 3 =2 flashlight cells. Battery kit, $5.29 extra. 3 sensitivity ranges, 0 -100, 0 -1000 and 0- 10.000 counts per 
minute. A terrific value from McGee. RCA Model WF -10A with tubes and headphone, less batteries, $29.95. Battery kit, 
$5.29 extra. 

MODEL WF -12A Regular $149.50 - McGEE'S PRICE- $34.95 
RCA Model WF -12A. Radiation Geiger counter. Similar to WF -10A, except has an external probe. Priced with tubes and 

headphones at $34.95, less batteries. Kit of 2 -XX45 Burgess "B," plus 3 =2 flashlight cells, $5.29 extra. 

MODEL WF -11A Regular $154.50 - McGEE'S PRICE- $37.95 
RCA Model WF -11A, Radiation Geiger counter. Explore for Uranium or check for atomic fall -out. Uses extra sensitive 
Bismuth tube. Test sample included. Simple to use weighs only 5 lbs. Weatherproof case 73/4 "x81 /2 "x31/ ". Indicates 
presence of radioactivity 3 ways, by meter, neon light and headphones. Requires 2 Burgess XX45 "B" batteries and 3 =2 
flashlight cells. Battery kit $5.29 extra. 3 sensitivity ranges, 0 -200, 0 -2000. 0- 20,000 counts per minute. A terrific value 
from McGee. RCA Model WF -11A, Sale price, 537.95 with tubes and headphone. Battery kit, $5.29 extra. 

WE-11A 

Model WF -15A 

RCA REG. $47500 PRICE $9 50 

COMPLETE WITH 10 SENSITIVE TUBES 
RCA Model WF -15A, Radiation Geiger counter for schools, labs, pro- 

fessionals. etc. A super sensitive Geiger counter with 10 Geiger 
counter tubes. Three counting ranges, 0 -1000, 0- 10.000 and 

0- 100,000 c unts per minute. Special features include background 
control, battery test. Weighs only 8 lbs. Price includes all tubes, 
headphone and leather c 

3 

rrying c Measures z res 11 "x47/8 "x7t ". Re- 

quires 2 Burgess XX45, volt "B" batteries, plus 3 =2 flash- 
light cells and 1 pen cell. RCA Model No. WF -15A, with test sa mple. 
McGee's Sale price. 599.50. less batteries. Battery kit, $5.37 extra. 

RCAModel 

PRICE 9 REG. $ 00 SALE 
T 
s 5O 

COMPLETE WITH 10 BISMUTH TUBES 
RCA Model WF -16A is the most sensitive of all, having 10 super 
sensitive Bismuth tubes. Measures up to 200,000 counts per Minute 
in ranges; 0 -2000, 0- 20,000 and 0- 200.000 CPM. 2 step switch 
permits fast or slow meter indication. A professional Geiger counter 
that was priced at $750.00. Now offered by McGee for only $149.50. 
Weighs 8 lbs. 11 "x41/2"x71 /2" Requires 2 -XX45 Burgess 671/2 
volt "e," plus 3 =2, 11/ volt flashlight cells and 1 pen cell. A 

terrific value for $149.50, with tubes and headphone, less batteries. 
Battery kit, 55.37 extra. 

McGEE'S 1958 MODELS OF HIGH FIDELITY AMPLIFIERS -SPEAKER SYSTEMS 
FACTORY WIRED AT KIT PRICES- 

SLIM LINE SL -20 

16 WATTS 
PUSH PULL EL -84 

53495 
RESPONSE 15 CPS TO 22,000 CPS 

ORDER WITH A SPEAKER AND SAVE 

* WITH CU -14Y 12" COAX $44.95 * WITH B -125X SPEAKER $51.95 

* WITH P15 -CR 15" COAX 54.95 * WITH B -347 SPEAKER 69.95 
WITH NORELCO 12" 9762 -M $69.00 

New, 1958 model Imperial Slim -Line 16 watt high fidelity amplifier (20 watts peak), 
with b u i l t - i n pre -amplifier. Full r nge audio response from 15 to 22,000 cps. Dual 
tone controls; full 18 db bass and full 15 db treble boost. Input for radio tuner, tape 
recorder and phono. Input compensation for the ne 

w 
1958 model, 4 gram General 

Electric variable reluctance cartridges, as well as the famous G.E. RPX -050, RPX -052 
and crystal phono cartridges. 5 position selector switch selects inputs and record 
compensation. Compensation for AES and RIRA phono records. A factory built ampli- 
fier at less than kit prices. Output impedance matches 8 r 16 ohm high fidelity PM 
speakers. Price includes tubes: 2- 12AX7, 1- 12AU7, 2-EL-84 and 5Y3GT. Modern 
multi -color leatherette 

g 
ov red wood cabinet at no added cost; matches blond or 

mahogany finish speaker sys Lems. Size: 51 /4" tall. 111/4" wide, 8" front to back. Ship. 
wt. 15 lbs. Model SL -20 Imperial, List price, $69.50. McGee's Sale price, $34.95. 

SLIM LINE SL -10 

12 WATTS 
PUSH PULL 6V6 

S2495 
RESPONSE 20 CPS TO 11,500 CPS 

ORDER WITH A SPEAKER AND SAVE 

* WITH CU -14Y 12" COAX $34.95 * WITH B -125X SPEAKER $41.95 
* WITH P15 -CR 15" COAX 44.95 * WITH B -341 SPEAKER 59.95 

WITH NORELCO 12" 9162.05 $49.95 
New, 1958 model Imperial Slim -Line, 12 watt high fidelity amplifier (16 watt peak), 
with built -in pre -amplifier- Full range audio response from 20 to 17,500 cps. Dual 
tone controls, full 12 db bass boost and full 15 db treble boost. Input for radio tuner or 
tape recorder and phono. Input compensation for the new, 1958 model 4 gram General 

a 

as Electric variable reluctance cartridge a well as RPX -050, RPX -052 and c ystal phono 
cartridges. Compensation for AES and RIBA phono records. A factory built amplifier 
at a price you might pay for a kit that actually included less material. Output im- 
pedance matches any 8 ohm high fidelity PM speaker. Price includes tubes: 2- 128X7, 
2 -6V6GT and 5Y3GT. Modern multi -color leatherette coveretl wood cabinet, matches 
blontl mahogany finish speaker systems. Size: 51/4" tall, 111/4" wide and 8" front 
to back' Ship. wt. 12 lbs. 
Model SL -10 Imperial, List price, 549.50. McGee's Sale Price, 524.95. 

COMPLETE SPEAKER SYSTEMS 
MODEL H -4H. 4 SPEAKER 

SYSTEM IN BAFFLE 

MODEL Z -4Z SYSTEM $4995 
New, 1958 Hollywood 4- speaker systems are designed 
to give realistic reproduction from your Hi -Fi amplifier 
or FM -AM radio. Juke box full bass with variable bril- 
liance control. Genuine LC crossover network built -in. 
Ideal for use with our Slim-Line 12 and 20 watt high 
Fidelity amplifiers, as well a 

s 
r Espey and Hallicrafters 

m chassis. Small in e to be attractive, yet large enough 
to baffle properly sFally enclosed and acoustically lined. 

35" tall, 19" deep, 25" wide. Take $3.00 discount if you order with any amplifier 
or the Espey chassis. Specify mahogany, walnut or blond when ordering, otherwise 
we will ship mahogany. 

MODEL H -4H SYSTEM $39.95 MODEL Z -4Z SYSTEM $49.95 
Model Z -4Z, Hollywood 4 speaker high 
fidelity speaker system. 25 watts, re- 
sponse from 18 to 17,500 cps. Choice 
of Mahogany or Walnut or Blond finish 
enclosure. Features a 15 ",211 /2 oz. Alnico 
V Utah heavy duty wdbfer, plus 6" mid- 
range and 2 -5" tweeters. Built -in vari- 
able brilliance. L -C crossover v r network. 

s Model Z -4Z, Ship, wt. 57 lbs. Sale price, 
$49.95. 

n larger baffle shown at right for $5.00 extra. 

Model H -4H Hollywood 4 speaker high 
fidelity speaker system. 20 watts, re- 
sponse ponse 20 to 17,500 Choice of Ma- 
hogany or Walnut or Bond finish enclos- 
ure. Features a 12" General Electric 
68 oz. Alnico Vmagnet, aluminum voice 

woofer, plus 6" mid -range and 2 -5" 
tweeters. Built -in variable brilliance L -C 
crossover network. Model H -4H, Ship. wt, 
55 lbs.Price, $39.95. 
Either of above systems can be ordered i 

TREMENDOUS McGEE VALUE 
NEW 1958 HI -FI SPEAKER SYSTEMS 

ON BAFFLE BOARDS 
Model B- 125 -X, high fidelity 15 -watt, 5- SALE 
way speaker system, mounted on an 18" PRICE 
square baffle board. Has 12" High Et- 
ficiency woofer, 2 -4x6" mid -range T` 

speakers, plus a 4" high -range and 3" 
tweeter; all with Alnico V magnets. 
Built -in LC crossover network with variable bril- 
liance control. Ship. wt. 11 lbs. Stock No. B- 125 -X, 
5 -way, 1S -watt HI -Fl speaker system. AUDIO- 
PHILE VALUE $30.00. SALE PRICE $18.95. 
Model B -347, high fidelity 30 -watt, SALE 
5 -way speaker system, mounted on an PRICE 
30" x24" baffle board. Has 150 UTAH 
211/ -oz. woofer, 2 -new high fidelity 
extended range 6 x 9" speakers, plus 
2 -5" tweeters; all with Alnico V mag- 
nets. Built -in LC crossover network with variable 
brilliance and presence controls. Ship. wt. 22 lbs. 
Stock No. B -347, 5 -way, 30 -watt HI -Fi speaker 
system. AUDIOPHILE VALUE $59.95. SALE 
PRICE $39.95. 
Mount these Hi -Fi speaker systems in your own binet 

e for custom installation. Ideal for u with any or 
adio or amplifier. Completely wired, with only 2 -wires to connect to any 8 -ohm 

output. (Take 10% discount if ordered with any radio dio or amplifier listed hereon.) Grill 
cloth, 750 extra. 

IN BAFFLES 

IMPERIAL 80 SPEAKER $6995 
IMPERIAL 90 SPEAKER $8995 

FULL 10 CU. FT. 
Choice of Blond, Mahogany or Walnut, speaker enclosure used 
with the 2 Imperial systems described below. Size 39" 
high, 24" wide and 231/2" deep. Over 10 cu. ft. of volume 
in this fully enclosed speaker cabinet. Beautiful finish with 
matching grill cloth covering entire front. Speakers are 
rnounted on a heavy plywood baffle. Enclosure is lined with 

acoustical an o material. Speakers and c network are 
wired up, ready to connect to 8 ohm output, Mahogany 
shipped if no color is specified. 

IMPERIAL 80 $69.95 
25 watts response, 18 to 20.000 cps. A 
complete speaker system in the above de- 
scribed nclosure, eady to connect to 

your Hi -Fi amplifier' Built -in L -C, 3 way 
crossover network. Speakers included are 
15 ", 211/2 oz. Utah woofer, 8" 6.8 oz. 
mid -range and horn type Pioneer PT -3 
tweeter. 8 ohms impedance. Stock No. 
Imperial 80, speaker system. Ship. wt. 
80 lbs., Sale price, $69.95. 

IMPERIAL 90 $89.95 
Imperial 90, -30 watt speaker system with 
5 speakers. Response, 18 to 20,000 cps. 
A complete speaker system in the above 
enclosure, ready to connect to the 8 ohm 
output of your high fidelity amplifier. In- 
cludes the 21 oz. Utah 15" woofer, two 
of the 8 ", 6.8 oz. mid-range speakers and 
two of the PT -3 Pioneer horn type 

s 

e 

tweeters. Built -in L -C type, 3 way cross- 
over network. Imperial 90, peakersys- 
tem, Ship. wt. 90 lbs., Sale price, 
589.95. 

8" -9750 $15.95 8'r -9770 $7.95 12 "- 9762 -M 12" -9760 
World Famous Hi -Fi Imported From Holland 

12" Model 9762 -M reg. $59.97 Sale Price $39.95 
12" Model 9760 reg. $32.97 Sale Price $19.95 

8" Model 9750 reg. $22.17 Sale Price $15.95 
8" Model 9770 reg. $ 9.90 Sale Price S. 7.95 

NORELCO Model 9762 -12" wide range Hi-Fi 'PM speaker, res. 35 to 18.000 cps at 
30- watts. Voice Coil imp. 8 ohms-new Alnico VI magnet gives 11,000 gauss. Regular 
$59.97 net, on sale at McGEE for only $39.95. 
NORELCO Model 9760 -12" wide range Hi -Fi PM speaker, res. 35 t 

gauss. Regular 30- watts. Voice coil imp. 8 ohms -new Alnico VI magnet gives 8,000 C gu l at 
532.97 net, on sale at McGEE for only $19.95. 
NORELCO Model 9750 -8" wide range Hi -Fi PM speaker, re 

s 
50 to 20.000 cps at 

10- watts. Voice oil 6 ohms -New Alnico VI magnet gives 13,500 gauss. Regular 
$22.17 net, on sale at McGEE for only $15.95; or 2 for $30.00. 
NORELCO 

11,000 
Model 

auss.7 Reg. 59.90 nt, aeM McGEE 
res. 

for only 57.95; Or2 for 
Alnico 

$15.00magnet gives 9 g ne o 

McGEE RADIO COMPANY 
PRICES F.O.B. KANSAS CITY TELEPHONE VICTOR 2 -5092 

SEND CC FULL 1903 McGEE ST. KANSAS CITY, MISSOURI REMITTANCE WITH ORDER. 
[AL. SINT C.O.O. 
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don't stand 
on your 
head 

THE ONLY BOOKS OF THEIR KIND 
These books really help you solve the toughest 
problem in auto radio servicing. They give 
you step -by -step instructions for the easy 
removal of radio, power supply and speaker 
units from all 1955, 1956 and 1957 standard 
and sports model automobiles. Complete in- 
formation is provided for each car covered: 
tools required for removal; phantom view of 
dash panel with radio in place (quickly locates 
chassis mounting nuts, bolts, cables, antenna 
and speaker leads); photo showing actual re- 
moval of radio. Includes rear -deck speaker 
data for each model; shows if cutout is pro- 
vided, speaker size, and whether speaker con- 
trol is included or required. Includes summary 
of preliminary servicing procedures which 
should be performed to determine whether 
radio removal is required to effect repair. 
ARR -57. Covers all 1957 American stock and 
sports models. 120 pages, 534 x 834". 
ARR -56. Covers all 1956 American stock and 
sports models. 104 pages, 534 x 83- ". 
ARR -55. Covers all 1955 American stock and 
sports models. 104 pages, 534 x 834". 

EACH VOLUME $295 
ONLY 

SEE THESE BOOKS AT YOUR 
ELECTRONIC PARTS DISTRIBUTOR 

OR MAIL COUPON TO 
HOWARD W. SAMS TODAY 

FREE TRIAL COUPON 

Howard W. Sams & Co., Inc. Dept. I -AA8 
2201 E. 46th Street 
Indianapolis 5, Ind. 

Send me the book(s) checked below, for 10 days FREE 
examination. In 10 days, I will pay for the book(s), 
plus small delivery costs, or return them postpaid. (We 
pay delivery costs if you remit with this coupon; same 
return privilege.) 

ARR -57. ARR -56. ARR -55. 

Name 

Address 

City Zone. State 

(outside U.S.A. priced slightly higher) 
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SENSITIVITY: 
1.05 volts for 70 watt output 

HUM & NOISE: 
-63.6 db from 2 watts with input open circuited 
-74.4 db from 2 watts with input short circuited 

FREQUENCY RESPONSE: 
±.25 db from 10 to 100,000 cycles with 2 watts output and damping factor minimum ±.05 db from 10 to 100,000 cycles with 2 watts output and damping factor maximum ±1 db from 10 to 100,000 cycles with 70 watts output and damping factor minimum ±1 db from 10 to 78,000 cycles with 70 watts output and damping factor maximum 

DAMPING FACTOR: 
Variable; .60, 1.05, 1.66, 2.9, 7.1, 13.3 from minimum to maximum 

IM DISTORTION: 
.12% at 2 watts 
.81% at 70 watts 
For 1% IM distortion, output rated at 80 watts 

HARMONIC DISTORTION: 
.03% at 1000 cycles, 2 watts 
.21% at 1000 cycles, 70 watts 
For 2% distortion at 20 to 20,000 cycles, output rated at 65 watts 

Table 1. Performance characteristics of power amplifier as taken in our laboratories. 

70 Watts for Hi -Fi 
(Continued from page 53) 

with this arrangement, the proper cur- 
rent- feedback resistor is automatically 
placed in the circuit for the particular 
speaker impedance desired. 

Another feature which is a con- 
venience item to the user is the inclu- 
sion of a plate- current balancing meter 
mounted on the front of the chassis. 
This meter, with its associated switch, 
permits the user to quickly and accu- 
rately adjust for proper current bal- 
ance in the output tubes. 

As is the general practice with units 
of this type, a standard kit was built 
and tested irr our own laboratory. De- 
tails on the performance of this partic- 
ular unit are given in Table 1. 

The sensitivity measurement is taken 
at 1000 cycles and the hum and noise 
figures as indicated are for two con- 
ditions, with the input grid open- and 
short -circuited. 

In taking measurements of the fre- 
quency response, we noted that there 
is a variation for minimum and maxi- 
mum positions of the damping factor 
control. Frequency response for both 
2- and 70 -watt output are listed. The 
IM distortion (for equivalent sine - 
wave power) was taken with 60 and 
6000 cycle signals at a ratio of four to 

one. If one were to assume that the 
1% IM distortion figure is a criterion 
for determining power output of an 
amplifier, we would have to class this 
unit as an "80 watter." 

The harmonic distortion is being re- 
ported for both 2- and 70 -watt con- 
ditions at 1000 cycles. Again, if one 
were to consider 2% distortion as being 
a criterion for determining the power 
output of an amplifier, one would have 
to class this as being approximately 
65 watts. 

According to the manufacturer, this 
amplifier shows no ringing and negli- 
gible overshoot in the presence of a 
10 kc. square wave and that the over- 
shoot amplitude is well below that of 
sustained oscillation. This unit should 
be able to tolerate shunt capacities up 
to 1 microfarad without oscillation, 
with no other load connected. 

All -in -all, the characteristics as ob- 
tained in our laboratory are in almost 
all cases slightly better than those pub- 
lished by the manufacturer. The only 
point of discrepancy is in the harmonic 
distortion characteristics at the 2% 
level for 20 to 20,000 cycle coverage. 
Our figure is slightly below rating. 

The actual construction of the unit 
is extremely simple and in view of the 
use of a balance meter indicator, this 
power amplifier can be built and put 
into operation without the use of any 
test equipment whatsoever. 30 

This giant u.h.f. broadcast transmitter is at the nation's most powerful TV station - 
WDAU-TV, channel 22 in Scranton, Penna. The G -E transmitter has an output of 
45,000 watts which, when coupled to the high -gain antenna, can radiate 2 megawatts. 
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... but you can't qualify because you lack 

ADVANCED TECHNICAL KNOWLEDGE .. . 

SEND NOW FOR 

CREI'S NEW FREE BOOKLET 
It's crammed with facts and data - containing a time -proved plan to make 

you ready for the big jobs and a high -salaried career now being offered in I% 

ÜTERS 

ELECTRONICS - TELEVISION - BROADCASTING - GUIDED MISSILES - INSTRUMENTATION 

RADAR - COMPUTERS - AUTOMATION - ASTRONAUTICS - SERVOMECHANISMS 

AERONAUTICAL ELECTRONICS -TELEMETERING- COMMUNICATIONS -MANUFACTURING 

The want ads above are real ones ... they 
appear almost daily in magazines and 
newspapers -all over the country. They 
show how desperately the electronics in- 
dustry needs trained men. On the other 
hand, they give you a good idea of what 
opportunities await you -if you get ad- 
vanced technical training now. And no 
wonder trained men are needed! Look 
what's happening in "astronautics," of 
which the earth satellite is just the most 
recent, but by no means ultimate example. 
Computers, Radar, Aeronautical elec- 
tronics -all are booming -all need trained 
electronics men. Top manufacturers sold 
upwards of 13.5 billions of dollars worth of 
electronic equipment in 1957. By 1965 it's 
expected the radio- electronics industry 
will do about 22 billion dollars of business 
per year. 

What do these figures mean to you? 
They mean that thousands of new electron- 
ic jobs have been added to the great, 
expanding field of electronics. 

LITERALLY THOUSANDS ARE NEEDED! 

You are needed -for development, re- 
search, design, production, testing, inspec- 
tion, manufacture, broadcasting, tele- 
casting, servicing. But you can qualify 
only if you take time to advance your 
knowledge ... if you take 2 minutes right 
now to write for the free CREI booklet, 
with no obligation. 

SHORTEST DISTANCE TO A GOOD CAREER 

IS CREI TRAINING 

If you follow the plan outlined in our free 
booklet, you will be in line for promotion 
and pay increases in short order. Read 
what these typical CREI graduates have 
to say: 
"In this time of less than two years, I have almost 
doubled my salary and have gone from wire -man to 
engineering assistant and now to junior engineer. I 
have CREI to thank." -Frank A. Eckert, 22 Clover 
Lane, Levittown, Pa. 

"I chose CREI training upon recommendation of 
two top engineers. Before I completed the course, I 
became transmitter chief of a 5 kw station. I am now 
employed as a technician at a 100 kw TV station and 
in spare time have a good TV sales and service 
business." -Arlie D. Patton, 203 Burke Ave., San 
Antonio, Tex. 

By method, experience, and personnel - 
CREI is equipped to teach you what you 
will need when you translate your study 
into work. As proof that CREI knows what 

industry wants, many leading companies 
recommend CREI training for their 
own personnel. Among them: United Air- 
lines, Canadian Broadcasting Corporation, 
Trans- Canada Airlines, Douglas Aircraft 
Co., The Martin Co., Columbia Broad- 
casting System, All- American Cables and 
Radio, Inc., Gates Radio Co., Canadair 
Ltd., Federal Electric Corp., and U. S. 
Information Agency (Voice of America). 

TOP FIRMS LOOK FOR CREI MEN 

A CREI diploma itself is ample proof to 
many leading companies that a man is 
worth hiring. Moreover, employers contact 
us regularly for graduates to fill good jobs. 
Our placement bureau cannot keep up with 
the demands. 

What do you want? To pass FCC exams? 
Start your own business? CREI has helped 
others reach these goals, and can help you. 
Or, do you want to go after good -paying 
electronics jobs, secure, permanent careers 
like those advertised above? Whatever your 
choice, CREI can help you as it has helped 
thousands of men -provided you have the 
ambition to follow the plan. 

If you have the equivalent of a high school 
education, and are good at mathematics, 

and have some electronic experience -you 
can qualify for CREI training and for the 
fruits which await you upon graduation. 

CREI ALSO OFFERS RESIDENCE TRAINING 

CREI Residence School in Washington, 
D. C. offers training at same high technical 
level. Classes start at regular intervals. 
Qualified residence school graduates earn 
degree: "Associate in Applied Science." 
Check coupon if you prefer residence study. 

WAR VETERANS 

If you are eligible for training under the 
new G.I. Bill of Rights, check the coupon 
for full information. 

DON'T WASTE ONE MINUTE, 

INVEST TWO MINUTES ... 
and fill out the postcard below com- 

pletely, to help us answer your requests 
intelligently, -mail it right away. No ob- 
ligation -you have nothing to lose but your 
present job in exchange for more money, 
a bright future and job security in a wide 
choice of electronic fields. Act today -and 
you'll receive your free booklet and the 
CREI plan by return mail. No obligation. 

FREE BOOKLET! MAIL THIS POSTAGE -FREE POSTCARD TOD 

1 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula Founded 1927 

3224 16th St., N.W., Washington 10, D. C. 

Dept. 1 1 1 -E 

(R. E. Feb. 58) 

Please send me your course outline and FREE illustrated Booklet 
"Your Future in the New World of Electronics" . . . describing 

opportunities and CREI home study courses in Electronics Engineer- 

ing Technology. 

CHECK 
Radar, Servo and Computer Engineering Technology 

FIELD OF 
Electronic Engineering Technology 

GREATEST 
C Broadcast (AM, FM, TV) Engineering Technology 

INTEREST 
Television Engineering Technology 
Aeronautical Electronic Engineering Technology 

Name Age 

Street 

City Zone State 

Check: Home Study Residence School Korean Veteran 

G2A2 

To help us answer your reque 

intelligently, please give the fc 

lowing information: 

EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

EDUCATION: 

YEARS HIGH SCHOOL 

YEARS COLLEGE 

IN WHAT BRANCH OF ELECTRONIC 
ARE YOU MOST INTERESTED 
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CREI prepares you 
quickly for success in 

The future is in your hands! 
The signs are plain as to the future of the trained men in the electronics industry. 
It is a tremendous industry, and -at the present time there are more jobs than 
there are trained men to fill them. But -when there's a choice between a trained 
and untrained applicant, the trained man will get the job. Your biggest problem 
is to decide on -and begin the best possible training program. 

CREI Home Study... 
The Quick Way to Get There. 

Since 1927, CREI has given thousands of 
ambitious young men the technical knowl- 
edge that leads to more money and security. 
The time- tested CREI procedure can help 
you, too -if you really want to be helped. 
CREI lessons are prepared by experts in 
easy -to- understand form. There is a course 
of instruction geared to the field in which 
you want to specialize. You study at your 
convenience, at your rate of speed. Your 
CREI instructors guide you carefully through 
the material, and grade your written work 
personally (not by machine). 

Industry Recognizes 

CREI Training. 
CREI courses are prepared and taught 

with an eye to the needs and demands of 

industry, so your CREI diploma can open 
many doors for you. Countless CREI grad- 
uates now enjoy important, good -paying 
positions with America's most important 
companies. Many famous organizations 
recommend CREI training for their 
radio -electronics -television personnel. To 
name a few: All American Cables and Radio, 
Inc.; Canadian Broadcasting Corporation; 
Columbia Broadcasting System ; Gates Radio 
Company; Federal Electric Corp.; The 
Martin Company; Douglas Aircraft Co.; 
U. S. Information Agency (Voice of 
America) ; Canadair Limited ; Trans- Canada 
Air Lines; United Air Lines. Their choice 
for training of their own personnel is a 
good cue for your choice of a school. 

Benefits Felt 

Right Away. 

Almost immediately you feel the benefits 
of CREI training. Your employer, when 
informed of your step toward advancement 
(only at your request), is certain to take new 
interest in you and in your future. What you 
learn in CREI Home Study can start helping 
you do a better job immediately. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed in United States 

1st Class 

Permit No. 288 -R 

Sec. 34.9 P.L.R. 

Washington, D. C. 

3c Postage Will Be Paid By 

CAPITOL RADIO ENGINEERING INSTITUTE 

3224 16th Street, N.W. 

Washington 10, D. C. 

I 
I 
1 

1 

I 

10 RADAR 
II GUIDED MISSILES 

SERVO- 
MECHANISMS 

u COMPUTERS 
AERONAUTICAL 
ELECTRONICS 
BROADCASTING, 
AM, FM, TV 

I. MILITARY, NAVY, 
CAA ELECTRONICS 
COMMUNICATIONS I ELECTRONICS 
MANUFACTURING 

PAYS FOR ITSELF QUICKLY. Your very first 
raise could repay your investment in CREI 
training, and leave you a profit the very first 
year. Your increases in pay thereafter are all 
pure profit, and you'll be prepared for many 
more promotions and pay raises in the 
future years of your life. 

CREI also offers 
Resident Instruction 

at the same high technical level -day or 
night, in Washington, D. C. New classes 
start once a month, If this instruction meets 
your requirements, check the coupon for 
Residence School catalog. 

S 

N 

st 

ELECTRONIC 
TECHNICIANS 

Growing Peninsula Co. has 
c- 

openings for 1st class elec- 
tronic technicians to 

directly with engineering in 
development of new p 
Only those with CREI 

or and equal training erï- 
minimum commercial experi- 

ence will be considered. Top 

salaries to qualified appli- 

cants. Call Mr. McQueeney 

DA. 4 -4733 for appointment. 
ALTO SCIENTIFIC Co., Inc. 

855 COMMERCIAL ST. 
ALTO 

r- _ us P 
From San Francisco Examiner 

the 
A 
Ant 
C 

Digi 
F 
L 

Industry Calls for CREI 
Training by Name ... 
So Should You! 
Here you see an actual help -wanted ad, one 
of many which specify "CREI or equal" 
training. This proves that industry approves 
CREI training, even insists on it! 

Send card today for 
this fact -packed 

booklet. it's free. 

Take 2 minutes to send for this booklet right 
now. We'll promptly send your copy. The 
rest -your future -is up to you. 
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Equalizer -Bias Amplifier 
(Continued from page 72) 

An excellent way to determine the 
amount of bias current in the record 
head is to insert a 100 -ohm resistor in 
series with one side of the record head 
lead. Use a high impedance v.t.v.m. to 
measure the a.c. voltage across this 
resistor. A reading of .08 or 0.1 volt 
indicates a bias current of .8 or 1.0 ma. 

The recording amplifier is ready for 
use after the testing has been com- 
pleted and the bias current adjusted to 
the right volume. 

Operation 
Let us assume that the recording set- 

up is to include a tape deck such as the 
Viking FF75R -LP with one erase head 
and one record /playback head and that 
the "outboard" equalizer -bias amplifier 
is to be used with a hi -fi preamp that is 
equipped with a "to recorder input" 
jack to provide a minimum of 0.25 
r.m.s. from any normal program source. 

Connect the leads from the equalizer - 
bias -- amplifier to the erase and record/ 
playback heads on the tape deck. Run 
a short patch cord from the "to 
recorder input" jack of the system 
preamplifier to the input jack on the 
"outboard" equalizer -bias amplifier. 
Connect the output of the preamplifier 
to the system power amplifier and 
speaker in the normal way. Connect the 
power plug of the equalizer -bias am- 
plifier to a socket provided for the 
purpose. It is assumed that a tuner, 
record -player, or other program source 
is connected to the system preamplifier. 

Turn on the system in the normal 
way and adjust the signal level to the 
power amplifier and speaker. This will 
function as a monitoring amplifier dur- 
ing recording, because most commercial 
preamps are designed to provide the 
normal output signal when the "to re- 
corder input" is being used. 

Advance the equalizer -bias amplifier 
level control to apply plate power to 
that unit. Then adjust this control for 
a setting which closes the recording 
level indicator shadow on program ma- 
terial peaks, with no overlap. Once the 
proper setting has been found it should 
not be changed, except to "fade in" and 
"fade out" at the beginning and end of 
a recording. Tape such as 3 -M No. 111 
will be recorded at approximately 12 db 
below saturation with the level control 
adjusted as described. If the hi -fi sys- 
tem preamp does not seem to be de- 
livering enough signal to close the level 
indicator shadow on peaks, even with 
the control turned on full, it may be 
necessary to increase the input level 
at the hi -fi preamp or audio control 
unit. Most commercial preamps are 
equippéd with an independent input 
level adjustment for each channel. 

If you are using a hi -fi preamplifier 
or audio control unit which includes 
tone equalization controls between the 
input and the "to recorder input," these 
controls should be set for flat response. 
If experience indicates that a different 
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setting is desirable, they can be 
changed accordingly. 

Always be sure to turn the equalizer - 
bias amplifier off before disconnecting 
the lead to the erase and to the record/ 
playback head. Also, do not forget to 
turn it off before playing back a tape, 
otherwise the tape will be erased. 

Troubleshooting 
If the unit has been wired correctly 

and the bias level carefully adjusted 
for the value specified by the manufac- 
turer of the particular recording head 
used, there should be no trouble in 
recording. 

Hum can result from a noisy tube, 
improper grounding of some part of the 
system, an inadequately filtered power 
supply, or an error in the filament 
wiring. 

Any tendency toward "motorboating" 
can be corrected by the use of a decou- 
pling filter in the high -voltage power 
supply lead. This can consist of a 2- 
watt, 2500 -ohm resistor with a 15 or 20 
pfd. capacitor connected between the 
load end of this resistor and ground. 
The capacitor should have a rating of 
300 volts or better. 

Distortion is most frequently caused 
by overloading or incorrect bias current 
in the recording head. Proper settings 
of the level controls in the system will 
usually eliminate overloading. General- 
ly speaking, it is best to keep the input 
signal level down to the minimum re- 
quired for satisfactory operation, rather 
than feeding a strong signal into the 
system and attempting to cut it down 
after two or three stages of amplifica- 
tion. 

The recording bias current adjust- 
ment is very critical. Severe "breaking 
up" of the recorded program material 
indicates a low bias condition. Low - 
frequency distortion, generally low out- 
put, and extended high- frequency re- 
sponse can be the result of low bias. 
Reduced high- frequency response may 
be the result of excessive bias. For good 
over -all frequency response the bias 
oscillator should operate at a frequency 
around 60,000 to 70,000 cps and provide 
good waveform output. Make sure the 
two triode sections of the 12AV7 bias 
oscillator are operating in a balanced 
condition as indicated by grid, cathode, 
and plate voltages and the output wave- 
form as observed on an oscilloscope. 

The crystal diode should be checked 
first in case of trouble in the recording 
level indicator. 

When this unit has been completed 
and connected to a good tape deck and 
your hi -fi system, it will produce re- 
cordings that match the original pro- 
gram material so closely it may be 
difficult to tell them apart. An "out- 
board" equalizer -bias recording am- 
plifier such as this is an excellent 
answer to the need for professional 
quality recording equipment at con- 
siderably less than professional cost. 

Yòur dream of a good tape recording 
system can now become a reality 
through the maximum use of your pres- 
ent hi -fi system and this "little gem." 

TRANSFORMER 

`T E` s FROM TRIAD 

YOKE SERVICING 
SIMPLIFIED 

CHANGE THIS 

This is caused by improper value of 
horizontal damping network -or 
network mounted on wróng terminal. 

TO THIS 

WITH THIS 

m 
Correct yoke servicing* 
information as listed in 
Triad's Television Re- 
placement Guide TV -57. 
It is available at your 
distributor. 

"Bonus information to the 
PTM offered only by Triad. 

14055 REDWOOD AVENUE, VENICE, CALIF. 
812 E. STATE STREET, HUNTINGTON, IND. 

A SUBSIDIARY OF LITTON INDUSTRIES 
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Eckc t'te MSa»tu VoLitti 
PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS-DAMPED TONE ARM 

THE FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE 
PK300 TURNTABLE. 
PK -90 TONE ARM 
AND G.E. CART- 
RIDGE WITH GEN- 
UINE DIAMOND. 
AND SAPPHIRE 
STYLI. 

ILLUMINATED BUILT -IN 
STROBOSCOPE & VIEWER 

72.50 
PK-300 

COMBINATION 
DEAL 

LATEST IMPROVED MODEL PK -300 TRANSCRIPTION TURNTABLE 
New 3 -speed instrument with built -in stroboscope and viewer for exact speed determination, and magnetic 
brake for instantaneous speed variation. Precision engineered to meet professional standards for wow, rum- 
ble and flutter content. Heavy 12" cast aluminum rim- driven turntable. Variable speed control permits adjustment.of each speed within ± 7 ;b using efficient frictionless magnetic brake. Heavy -duty constant 
speed 9 -pole induction motor freely suspended and isolated by shock- mountings to eliminate vibration 
transferral. R -C filter network suppresses "pop" in speaker. Truly a delight for the connoisseur. Size: 
13í/z" x 14" and requires 2.3/4" clearance above and 33/a" below motorboard. For 110 -130V and 60/50 
cycle AC. Power consumption 12 watts. Handsome hammertone gray finish. - S`pg. wt., 20 lbs. 
PK -300 Net 49.50 

PIC-90 VISCOUS -DAMPED TONE 'ARM 
This transcription arm assures dependable and stable operation, utilizing the "floating action" principle of "viscous- damping." The arm is supported at a single point by a pivot and jewet bearing having negligible friction. Damping is accomplished by a silicone fluid occupying the gap between a ball and socket. This damping control permits high compliance and negligible tracking error, and prevents- damage to either record or stylus should the tone arm be accidently dropped. Low frequency resonance, skidding and groove - jumping are likewise minimized. The tone arm accepts all records up to 16" and accommodates virtually all hi -fi cartridges by means of precisely engineered adapters which simplify installation and provide proper stylus pressure. 
This tone arm is a quali y companion to the PK -1300 with matching finish. Shpg. wt., 2t /2 lbs. PK -90 Net 1 1.95 

TRANSCRIPTION 
MANUAL PLAYER 

with TONE ARM and 
TWO PLUG -IN HEADS 

MAGNETIC BRAKE FOR FINE 
ADJUSTMENT OF EACH SPEED 

4 -POLE, HEAVY DUTY TRANSCRIPTION - 
PK- TYPE MOTOR 
160 ACCOMMODATES ALL POPULAR CARTRIDGES 

STYLUS WEIGHT ADJUSTMENT SCREW ON TONE ARM 
All the important features of professional transcription players have been in- 
corporated in this precision turntable. Extremely smooth and quiet heavy duty O- 
pole motor plays 78, 45 and 331/3 RPM records. Exclusive magnetic brake, con- 
trolled by knob on base plate, permits instantaneous fine adjustment of each 
speed. Stroboscope disc included checks speeds. Speed selector safety switch pro- 
tects mechanism by making it necessary to pass through OFF position when switching 
from one speed to another. 10" weighted turntable has rubber traction mat. 
Mounting plate has pickup rest and ON -OFF switch. Size 12- 15/16" left to right. 
107 /e" front to rear. Requires 23/4" clearance below motor board and 3" above. 
With AC line cord, 2 plug -in heads, output cable, 45 RPM adapter. For 105- 120V., 
60 cycles AC. Shpg. wt., 12 lbs. (NOTE: For protection in shipping, tone arm is 
separate. Jus.? fasten to mounting plate.) 
PK -160 -Less cartridge and base Net 25.95 
PK- 164 -Same as above except equipped with new genuine 

GE VRII Triple Play Magnetic Cartridge with diamond - 
sapphire cartridge Net 37.50 

PK- 162 -Wood base for PK -160. Shpg. wt., 5 lbs. Net 3.95 
PK -163- Unfinished mounting board only. Shpg. wt.. 1 lb. Net .95 

TV -FM SWEEP & MARKER ALIGNMENT 
GENERATOR 

Compare it with instruments at twice the price! 
SWEEP RANGE 3MC -260MC 
MARKER RANGE 3MC -225MC 
COMBINATION CRYSTAL AND VARI- 
ABLE MARKER -1 % ACCURATE 
SUPPLIED WITH 4.SMC CRYSTAL 
0.002% ACCURATE 
SWEEP WIDTH O -12MC CONTINU- 
OUSLY VARIABLE 
2 -5" DIALS 

LSG -50 79.50 
FACTORY WIRED 
AND TESTED 

The Lafayette LSG -50 is a factory -wired and calibrated precision instrument. for 
fast alignment of IF and RF stages of TV and FM receivers. Accurate, linear 
electromagnetic sweep system covers 3MC -120MC and 140MC- 260MC. Sweep width 
continuously variable 0 -12MC. 3 volts RES, 60 spa sine wave (for oscilloscope) 
available from front panel Marker covers 3111C -225MC in 4 ranges. Combina- 
tion of crystal and variable marking. Marker calibration accuracy better than 1 %. 
4.5MC crystal mounts on front panel and accurate to 0.002 %. Extra input for 
external marker. The built -in marker may be used independently of the sweep. 
RF output 100,000 microvolts. controlled by 3 -step (Xl, X10, X100) and continu- 
ously- variable fine adjustment attenuators. Output impedance 75 ohms, unbal- 
anced. CONTROLS: Sweep Width, Horizontal Phase. Retrace Blanking with Off 
position, Marker Amplifier, RF Attenuators, Sweep Range Selector, Marker Range 
Selector. Crystal socket, pilot light, external marker input also on front panel 
2 -5" easy -to -read dials with vernier- driven dial pointers. Sturdy gray wrinkle 
metal cabinet with handle. Complete with tubes, 75 ohm output and external 
marker input cables, 4.5MC crystal. Size 9" x 131" z 6 ". Shpg. wt., 20 lbs. 
MODEL LSG -50 Net 79.50 

6 TRANSISTOR 
SUPERHET RECEIVER KIT 

100% SUBMINIATURIZED 
SENSITIVE, SELECTIVE, STABLE 
PUSH -PULL OUTPUT - PLENTY OF POWER 
AN INCOMPARABLE VALUE 

The Lafayette KT -119 6 Transistor Superhet Transistor Kit provides superior com- mercial quality with maximum sensitivity, selectivity and stability. The circuit 
features 6 selected transistors and crystal diode, a specially matched set of 3 IF's, 
Oscillator coil, high Q loop, and audio transformer coupling. Has efficient 2%" speaker and earphone jack for private listening. Complete with all parts, transistors, pre - punched chassis and easy to follow step -by -step instructions. 6%" z 3%" z 13¢ ". Shpg. wt., 3 mn. 
KT -I10- Complete Kit -Less Case & Battery - Net 29.95 
BATTERY RCA VS300 Net 1.23 BURGESS P6 Net .77 
MS -339- Sturdy, attractive brown leather case with carrying strap for KT- 

119. Shpg. wt., 1 lb. Net 2.95 
MS- 366 -Sensitive matching earphone Net 1.29 

NEW POCKET AC -DC VOM MULTITESTER 
2,000 ohm per volt sensitivity on both DC and AC 

160 ua 3" METER 1% PRECISION RESISTORS 
SILVER CONTACT SELECTOR SWITCH 

FULL SCALE RANGES 
D.C. Volts: 0 -10; 0 -50; 0 -500; 0 -1000 Volts -A.C. Volts: 
0 -10; 0 -50; 0-500; 0 -1000 volts -D.C. Current: 500 ua and 
500 ma- Resistance: 0 -10K; 0 -1 Meg - Decibels: -20 to 
+22; +20 to 36 db (0 db -0.775 V)- Capacity: 250 mmfd. 
to .2 mfd -.005 mfd to 1 mfd- Output Ranges: 0 -10; 0 -50; 
0 -500: 0 -1000 volts. 

Best Buy in Americal A very accurate and sensitive VOM. This Multitester is a com- 
plete instrument (not a kit) with high quality and sensitive 160 mieroamp meter; 2000 
ohm per volt on both AC and DC. Single selector switch, 1% precision resistors. 3" 
meter. Features extreme versatility, accuracy and ruggedness. In attractive plastic front 
panel, with metal bottom for ruggedness and shielding. First capacity range requires 
50 volt AC source. Second capacity range requires 10 volt AC source. Size 4)/s" z 3%" 
z 1% ". Complete with test leads and batteries. Shipping weight 4 lbs. 
RW-27A Complete 8.95 

3 TRANSISTOR SUPERHET 
POCKET RADIO KIT 
A TRUE POCKET SUPERHET 
RECEIVER 

NO EXTERNAL ANTENNA 
NO EXTERNAL GROUND 

A remarkable sensitive, super- selective pocket superhet receiver with astonishing per- 
formance over the complete broadcast band. Uses '2 high- frequency and one audio 
transistor plus efficient diode detector and features 2 specially matched IF trans- 
formers for maximum power transfer. The components are housed in a professional 
looking beige plastic case. The receiver's appearance enhanced by attractive maroon 
and silver station dial. Sensitive built -in ferrite antenna eliminates need for external 
antenna. A designer's dream in a true pocket superhet receiver! Complete with all 
parts, transistors battery, case, dial and easy to follow step -by -step instructions. 
43á" z 21(s" a 1- 1/16 ". Shpg. wt.. 1 lb. 
KT -116- Complete Kit, less earphone Net 16.95 
MS- 260 -Super Power Dynamic Earphone Net 3.95 sly 
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HIGH SENSITIVITY 20,000 OHM 
PER VOLT DC 10,000 OHM 
PER VOLT AC MULTITESTER 
LOOK AT THESE FULL SCALE RANGES! 

D.C. Volts: 0 -6; 0 -30; 0 -120; 0 -600. 0 -1200. 0 -6000 Volts - 
A.C. Volts: 0 -6; 0 -30; 0 -120; 0 -600; 0 -1200 Volts- Resist- 
ance: 0 -10K; 0 -100K; 0 -1 Meg; 0 -10 Megohms -D.C. Cur- 
rent: 0.60 Microamp; 0 -6; 0 -60; 0 -600 Milliamps- Decibel: -20 to +17 db ( Odb- 0.774V)- Capacity: .0001 -.01; .005- 
15 mfd -Inductance: 20 -2000 millihenry -Output Ranges: 

0 -6; 0 -30; 0 -120; 0 -600; 0 -1200 Volts. 
The new Lafayette high sensitivity Multitester is a complete instrument (not a kit). 
In addition to its unusual sensitivity of 20,000 OHMS PER VOLT ON D.C. AND 
10,000 OHMS PER VOLT ON A.C., and the extraordinary -number and scope of its 
ranges, it is packed with features that would make it cost at least twice as much if 
made in this country. Uses 1% precision resistors, silver contacts on selector switch, 
35 ua 3" meter. Dependable, rugged and accurate. Even the test leads are heavy duty 
with high voltage insulation. Voltage source required for low capacity range is 120V 
for high range capacity and inductance scale is 6V A.C. Attractive plastic front with 
metal botton. Size 6%" z 44á" x 2'A ". Complete with batteries and leads. Shipping 
weight 4% lbs. 
RW -30A Singly, Each 19.95 

in lots of 3, Each 19.25 

165-08 Liberty Ave, 100 SIXTH AVE.. NEW YORK, N. Y. 

&v.JJAMACA 33 N. Y. 
SOSTON, MASS., 110 Federal St. PLAINFIELD, N. J., 139 West 2nd St 

L Ls 
r NEWARK, N. J., 24 Central Ave. BRONX, N. Y., 541 E. Fordham Rd. 

INCLUDE POSTAGE WITH ORDER 
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FREE. 
\epFAYETTF 

CATALOG 

A Must For 
Erery Hi -Fi 

Enthusiast 

NEW 180 PAGE ELECTRONIC 
CATALOG FEATURING 

THE BEST BUYS IN THE BUSINESS 
The newest and largest assortment of Electronic, Radio 
and TV parts, Hi -Fi and Public Address Components and 

systems, Test Equipment, tubes, Transistor Kits and minia- 

turized components for transistor circuitry, Ham Equip- 

ment, Builders Kifs, Tools, Books, Microscopes, Binoculars, 

Telescopes, Cameras, and Drafting Equipment. -ALL AT 
LOWEST PRICES- Catering to the economy minded 
dealer, serviceman, engineer, technician, experimenter and 

hobbyist. CRAMMED FULL OF MONEY SAVING BUYS. 

SEND FOR YOUR FREE COPY TODAY. G fai. ez& 
V 

fit-Ft Genti 
... at prices everyone can afford 

KT -300 
IN KIT 
FORM 

39.50 

KT-400 
IN KIT 
FORM 

69.50 

LT -40 
FM -AM 
"MUSIC 
MATE" 
TUNER 
64.50 
LESS 

CAGE 

NEWI "MUSIC .MATES" TUNER AND AMPLIFIER 

COMPLETELY WIRED AND TESTED 

LA -40 
15 WATT 
"MUSIC ' 

MATE" 
AMPLIFIER 

43.50 
LESS 

CAGE 

LAFAYETTE MASTER AUDIO CONTROL CENTER 

with BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 
Self-Powered DC On All Filaments 24 Positions of Equalization 
Tape Head Input, High Impedance Dual Cathode Follower Output Stages 

This is not only the finest hi -fi preamp characterized by unmatched features, but it has been 

functionally designed to keep pace with the conversion of your present hi -fi system to binaural 
(Stereophonic) sound. Incorporates an extra channel and dual volume control for binaural 
reproduction. Features include DC on all tube filaments, negative. feedback in every stage, 

dual cathode follower output stages and latest printed circuit construction. Less than 0.09% 
IM distortion and less than 0.07 harmonic distortion at IV. Hum and noise level better than 

80 db below 3V. Uniformly flat frequency response over entire audible spectrum. 7 inputs for 
every type of phono, tuner or tape. Tasteful styling, brilliantly executed. Size 123/4 x 9t /e x 

33/a ". Shpg. wt., 101/2 lbs. 

KT- 300 -Lafayette Master Audio Control Kit Complete with cage and detailed assembly in- 

structions. Net 39.50 
LT -30 -Same as above completely wired and tested with cage and instruction manual. 

Net 59.50 

DELUXE 70 WATT BASIC AMPLIFIER 
Conservatively Rated At 70 Watts Inverse Feedback Variable Damping 

Metered Balance And Bias Adjust Controls Available In Kit and Wired Form 

Here's ultra -stability in a 70 watt basic power amplifier employing highest qualify components 

conservatively rated to insure performance and long life. Features matched pair KT 88's and 

wire range linear Chicago output transformer, variable damping control, meter for bias and 

balance and gold finish chassis. Frequency response 10- 100,000 cps ± 1db. Hum and noise 

90 db below full output. IM distortion less than 11/2% at 70 watts, less than 0.3% below 30 

watts. Harmonic distortion less than 2% at 70 watts from 20 to 20,000 cps ± 1 db. Output 
impedance 4, 8 and 16 ohms. Handsome decorative cage perforated for proper ventilation. 
Size 141/2 x 10 x 73/e" including cage and knobs. Shpg. wt., 40 lbs. 

KT- 400 -1.afayette 70 watt Deluxe Basic Amplifier Kit complete with cage and detailed 

assembly instructions. Net 69.50 
LA -70 -Same as above completely wired and tested with cage and instruction manual. 

Net 94_50 

Lafayette CUSTOM HI -FI "MUSIC MATES" 
STYLE MATCHED TUNER AND AMPLIFIER 

MODEL LT -40 "MUSIC MATE" DELUXE FM -AM TUNER 
ARMSTRONG CIRCUIT AFC DEFEAT FOSTER -SEELEY DISCRIMINATOR 

TEMPERATURE COMPENSATED OSCILLATOR MEETS FCC RADIATION RE- 

QUIREMENTS 
A sensitive, selective, stable FM -AM tuner. Temperature compensated oscillator and AFC 

assure drift -free performance and "locking -in" of stations once they are tuned. The Armstrong 

circuit with limiter and Foster- Seeley discriminator uses 6 tubes, a rectifier and 2 long -life 
matched germanium diodes. Superior frequency response, hum and distortion specifications 
assure excellent reception. Has built -in antennas for both AM and FM as well as provision for 

outdoor antenna. Finished in attractive dark maroon and gold. Size 131/z" W x 5r /e" D x 

4- 3/16" H. Shpg. wt., 10 lbs. Available with cage for shelf use or without cage for custom 

mounting. 
Lafayette LT- 41 -FM -AM Tuner (Less Cage) Net 64.50 
Lafayette LT- 40 -FM -AM Tuner (With Cage) Net 67.50 

MODEL LA -40 15 WATT "MUSIC MATE" AMPLIFIER 
20-20,000 CPS ± .5DB TAPE HEAD AND RECORD EQUALIZATION 
LESS THAN 1 % DISTORTION PUSH-PULL EL84 OUTPUT TUBES 

RUMBLE FILTER 5 INPUT CHANNELS LOUDNESS CONTROL 

Brilliantly engineered, beautifully styled and moderately priced, this deluxe amplifier matches 

the tuner in both decor and performance. Utilizes new premium quality EL84 tubes in push - 

pull. In addition to separate bass, treble and volume controls, has 3 position loudness switch 
to retain correct tonal balance. 5 inputs, fully equalized, for Crystal or Ceramic Phono, Mag- 
netic Phone, Tape, Tuner and Aux. A hum adjustment control minimizes subsidiary hum. Rumble 
filter switch to eliminate motor vibration. Speaker and tape output. Output impedances 4, 8 

and 16 ohms. Has all of the prerequisite features for a fine hi -fi system. Size 121/e" W x 

83/4" D x 41/4" H. Shpg. wt., 12 lbs. 

Lafayette LA- 41- Amplifier (Less Cage) 

Lafayette LA- 40- Amplifier (With Cage) 

NEW "DYNA- SLIM" MICROPHONE 
HIGH IMPEDANCE - 50,000 OHMS 

ON -OFF SWITCH "QUICK- SLIP" ADAPTER 

New dynamic, high output microphone with all the 
features of "mikes" costing 3 times Lafayette's price! 
Output level -55db. Smooth response from 60 to 
10,000 cycles. Omnidirectional head. External on -off 
switch. Slips on or off stand adapter in a wink. Stand- 
ard 3 /8° - 27 adapter permits tilting mike for multi - 
angle use. Satin black and chrome finish. Complete 
with detachable cable and connector. 8" long, 11/4" 
max. dia. tapered panel. Shpg. wt., 2 lbs. 

PA -43 Net 6.95 

January. 1958 

r 

Net 43.50 
Net 46.50 

DEPT 
RA 

P. 0. BOX 511 

JAMAICA 31, N. Y. 
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ADDRESS 

CITY - -- - __ZONE_._ 
STATE- --- __- _ -_ - - -- 

SEND 
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HARVEY has a... 
FOR IMMEDIATE DELIVERY 

THE LATEST FROM 

aelied 

Miò KWMi 

first SSB transceiver for 
complete Mobile or 
Fixed use 
The revolutionary KWM -1, the first mobile trans- 
ceiver to offer SSB. And this 14 -30 me 175 watt 
package is equally adaptable to fixed use with 
simple removal from a convenient mounting tray 
under the dashboard. 
Utilization of common components in both transmitting 
and receiving functions results in Cr saving of both space 
and cost and, in the cose of frequency -determining com- 
ponents, assures exact coincidence of transmitted and 
received signals. Frequency stability and readability is 
comparable to that of the KWS- 1/75A -4. The panel meter 
serves as an S -meter during receive and multimeter dur- 
ing transmit. Break -in CW using VOX circuits is built -in, 
as is a side tone for monitoring CW. Ten 100 Kc bands 
are available anywhere in the 14-30 me range. 
NET PRICES 
KWM -1 Transceiver .............. ............................... ........................$770.00 
516E -1 12 vdc Power Supply .. 248.00 
516F -1 115 vac Power Supply ....... ........._............... .... 103.00 
3128.2 Speaker Console with phone patch 

and directional wattmeter ................ ................... ........... 146.00 
3128-1 Speaker in cabinet .. .... .........._...._......_...,,_ 25.00 
3510.1 Mobile Mounting Tray ........ ............................... 22.00 

Cotebt6 
SC -101 
STATION 
CONTROL 

For Smooth 
Coordination of 

Complete SSB Station 
The SC -I01 provides the necessary equipment to connect 
the Collins 75A4 and KWSI with beam direction indi- 
cator and control, phone patch circuit, standing wave 
ratio meter and remote selection of any one of six 
antennas. There are three units included in the system: 
SPEAKER /CONTROL UNIT ... 312A -2 

ANTENNA SELECTOR ... 68Y -1 

WIRING DUCT & HARNESS ... 534A4 

$695.00 
KWS -1 TRANSMITTER $2095.00 
75A4 Receiver $ 695.00 

Prices Net, F.O.B., N.Y.C. 
Subject to change without notice 

Visit Harvey's New Greatly 
Enlarged Ham Center and see 
the most complete display. 
of up -to -date Ham equipment. 

We're Generous 

on Trade -Ins 

If You Want to 

Talk SWAPS 

and DEALS 

write, or call 
W2D10 

Established 1927 

HARVEY RADIO CO., INC. 
103 West 43rd St., New York, N.Y. 

JUdson 2-1500 
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Addi Tonal Notes on 
"Testing FM Tuners 

at Home 
More information along with some limitations on the 
alignment instructions given in November, 1957 issue. 

OUR recent article "Testing FM 
Tuners at Home (November, 1957 

issue) by Julian D. Hirsch has received 
some interesting comments which your 
editors feel have enough value and im- 
portance to bring to our readers' atten- 
tion. The purpose of the original article 
was to help the owners of FM tuners 
perform a simple alignment without 
using elaborate test equipment. It was 
not expected that the owner of a prop- 
erly operating, factory -aligned tuner 
would attempt to improve on its per- 
formance. We believe that most of our 
readers know when to "let well enough 
alone." After all, a good many of our 
readers who are professional techni- 
cians, know full well the havoc that 
can be wrought by the "screw diddler" 
who decides to service his own set by 
tightening up all the screws he sees. 
But in those cases where misalignment 
is clearly indicated, we feel that the 
information presented produces a defi- 
nite improvement in operation that is 
certainly worth a trial. 

This is not to say that the method 
described (which is, essentially, peak 
alignment) will produce results that 
are better or even equal to those ob- 
tained from an exact factory alignment 
using elaborate instruments. As a mat- 
ter of fact, if we were to take a tuner 
that had just been accurately factory - 
aligned and change the alignment in 
accordance with the suggestions made 
in the article, the performance would 
certainly be impaired. But there are 
some tuners that are given just a 
cursory alignment at the factory, 
others that may have gone out of 
alignment after a period of use, and 
still others that may have been built 
by, their users. All these may be im- 
proved by using the suggestions given 
in the original article. 

Perhaps the author of our article 
was guilty of not having stressed 
strongly enough the limits of the 
simple method he described. We are 
indebted to D. R. von Recklinghausen, 
Chief Research Engineer of H. H. 
Scott, Inc. for having enumerated these 
in a recent letter. Following is a 
resumé of some of Mr. von Reckling- 
hausen's comments. 

Limits of Simple Method 
It is always a noble thought to try 

to test equipment in the home. The 
more suitable equipment that is used 
the better the results of the test will 

be. The difficulty is that when trying 
to adjust or change the performance 
of an FM tuner there is grave danger 
ahead. It is one of the easiest things 
in the world to perform a misalign- 
ment. 

Before any alignment is attempted, 
tubes should be.checked and replaced 
where necessary. The presence of a 
single weak tube may so impair the 
tuner's performance as to make the 
user believe mistakenly that a re- 
alignment is needed when such- may- ~ --- 
not be the case at all. 

The use of a built -in tuning meter 
or eye may be a cause of misalignment. 
The indication given on these devices 
depends on signal strength, tuner sen- 
sitivity, line voltage, performance of 
indicator, and other factors. As such 
they are intended for use as tuning in- 
dicators having only a short time 
stability. 

The use of radio stations as align- 
ment signals may pose many problems. 
Reception from a weak station should 
be used in order to get peak perform- 
ance. But the signal strength of such 
a station may vary rapidly over a 
range of as much as 100 to 1. Hence 
these would be quite difficult to use 
properly in any alignment procedure. 
Signals from local stations are too 
strong for alignment and even these 
vary over a period of time. 

It is necessary that whoever per- 
forms the alignment knows exactly 
what he is doing and knows all the pit- 
falls of trying to connect various types 
of equipment to a tuner. It is very 
easy to find some form of misalign- 
ment just because a voltmeter lead 
happens to be draped along the wiring 
side of the tuner. Feedback of signal 
occurs through that lead from some 
high -level circuit to a low -level circuit. 
There are hundreds of other ways to 
have apparent malfunctioning of the 
tuner only because some piece of test 
equipment was not connected properly 
to the tuner. 

If it is felt that alignment of a tuner 
is necessary, then the manufacturer's 
suggested alignment procedure should 
be followed as closely as possible. 

The editors wish to thank Mr. von 
Recklinghausen for his interest and 
comments and for his reminder that 
most present -day hi -fi FM tuners are 
precision units that are designed to 
operate very close to the theoretical 
limits of sensitivity. 30 
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If you are building a Hi -Fi System, SEND US 
YOUR LIST OF COMPONENTS. We will give you 
a PACKAGE QUOTATION ON THEM. 

AIREX 
HIGH - FIDELITY KITS ... Do It 
Yourself & Save -Top Quality- Leading Mfrs. 

IEICO' HI -FI KITS 
20 WATT 

HI -FI 

AMPLIFIER 

HF 20 

W KI OVER 
$41ITH .95 

ANY 
WE GIVE 

T 
YOU A 

WELLER SOLDERING SET 

WITH KIT UNDER $47.95 -UNGAR SOLDERING SET 

ARKAY HI-FI KITS 
Mi.3,i1> :, 

ST11 STEREO TUNER 
KIT $47.95 WIRED $69.95 
A complete FM -AM chassis with separate channels 
for Stereo recording or Binaural listening. FM 
section has 4 ay sensitivity for 20 db quieting. 
200 kc bandwidth. Response: .5 db 20- 20,000 
cps. Hum -65 db, AFC, Cathode follower output 
with level control. 
AM section has narrow band (3 Ice) and wide 
band (8 kc) reception. Sensitivity 2uv for 20 db 
AGC, whistle filter, response 20 -8500 cps. Cath- 
ode follower output with level control. Self pow- 
ered. 10 tubes plus rectifier. 40 watts. 12 lbs. 
Complete with cover. 

SA25 STEREO PREAMP -AMP 
KIT $59.95 WIRED $89.95 
Dual channel. Channel 1 has a built in 25 watt 
super linear Williamson amplifier and preamplifier 
and Channel 2 has a fine quality preamplifier to 
be used with your present amplifier. Response 
20- 30,000 cps. Loudness control, volume control, 
controls dual channel, bass & treble control. 
Speaker selector switch, 2 position low cut filter, 
& 2 position hi -cut filter. Complete equalization 
inputs with NARTB tape head on both channels. 
8 tubes, 120 watts, 29 lbs complete with cover. 

ACROSOUND HI -FI KITS 

ULTRALINEAR 60 WATT 
POWER AMPLIFIER 

KIT $79.50 WIRED $109.50 

Acrosound Ultra Linear II is a 60 watt power ampli- 
fier with a new feedback circuit design to provide 
stability in feedback amplifier performance. Ad- 
justable damping factor from .05 to 10. All critical 
wiring preassembled. Uses the new Acrosound TO 
600 output transformer. 120 watt peak. IM dis- 
tortion less than 1% at 60 watts. Response 18 -30 
ke at 60 watts. Undistorted square wave response 
from 20- 20,000 cps. Input 1.8 v for 60 watts. 4, 
8, & 16 ohm outputs. Hum 90 db below rated output. 
7 s 15 x 8, 30 lbs. 

RECORD CHANGER SALE 
Webster 4 Speed MAGIC MIND 
With 4 pole motor & GE 
RPX050A Reluctance Cartridge, 
dual sapphire needles. . 

Above changer with GE RPX052A $31.95 diamond & sapphire needles Wv 

$29.95 

GE Reluctance Cartridge Buy 
RPX052A with diamond & sapphire 
clip -in styli. Reg. $23.37 $ 1 2.95 

IMPORTED BRITISH FM TUNER -- UNEXCELLED RECEPTION 

DYNAMIC "V" BEAM TUNING 
Compare Our Specifications With Other Tuners Costing 
Up To Twice Our Price. Reception To 150 Miles. Factory 

Wired and Tested. Plug In And Play . . . 

Sensitivity: .9 microvolt for 20 db quieting; 1.8 uv for 30 db. 
Frequency response 20- 20,000 cps +1/2 db. Inputs: 300 OHM 
balanced. IF band width 200 KC. Stability: only 20 RC. 
Stable after 1 minute. 6 Mullard high gain, low noise tubes; 
10 tuned circuits. Front end completely shielded in a solid 
casting. Better than FCC requirements. Frequency range: 88 to 108 MC 
with 0 -100 logging scale. Grounded grid RF amplifier & reflex con- 
verter completely sealed -eliminates microphonics. Output level control: 
styroffex & ceramic condensers used throughout with carbon deposited 
resistors. "V" beam tuning indicator. Illuminated, unbreakable precision - 
calibrated dial assembly. Phono input connection: set is off when 
phono is on. 1 year warranty on all part defects. Tubes carry standard 
90 day. 110/125V AC; 50 -60 cycles; 30 watts. 101 /z" wide; 51/4" 
high; 61/2" deep. 12 lbs. 

s 9 95 
Wood Cabinet in 
Mahog. or Blonde $8.95 

TSL SOUND CORNER WALL MOUNTED SPEAKER SYSTEM 
Now you can add a true Hi- Fidelity 2 -way speaker system to your present amplifier at new low cost without sacri- 
ficing fluor space. These units are ideal for u in Stereo systems where 2 separate speakers are desired on the 
same wall. Excellent for extending your present loudspeaker system, or can be used to replace your present speaker 
in your radio 

r 
phonograph. Hangs on the corner f thewail and uses the sides of the wall as part of the en- 

closure. Uses Lorenz LP215 bass speaker, Lorenz LPH65 tweeter unit and associated crossover twork. Waldorf 
nit Is mounted on a beautifully finished multiple ply bonded hardwood in mirror polished alnut. Carlton model 

has gold frame with neutral color grill cloth to blend in with any wall Color and is washable. Every unit is fully 
guaranteed to give you the finest in listening pleasure. Specifications: Size: 27" high, 24" wide at top and 111 /2" at 
the bottom. Frequency range 35 to above 17,000 cps. Power rating 15 watts. Impedance 8 ohms. $44,50 
No intcrmodulatlon distortion. Comes complete ready to use. Either Model 

IAll merchandise is brand new, factory fresh & guaran- 
teed. Mail & phone orders filled on receipt of certified 
Check or MO of 20% of items as a deposit. Balance 
C.O.D., F.O.B. N. Y. Prices & specifications subject 
to change without notice. 

AIREX RADIO CORP. 
64 CORTLANDT ST., NEW YORK 7, NEW YORK CORTLANDT 7-2137 

ULTRA LINEAR WILLIAMSON -TYPE 
With Preamp, Equalizer, Control Sect. 

KIT $49.95 WIRED $79.95 
A low -cost, complete- facility amplifier of the high- 
est quality. Rated Power Output: 20 w (34 w 
peak). IM Distortion at rated power: 1.3 %. Max. 
Harmonic Distortion between 20 & 20,000 cps at 
1 db under rated power: approx. 1¶1. Power Re- 
sponse (20 w): ±0.5 db 20- 20,000 cps. 5 feed- 
back equalizations for LPs & 78s. Low- distortion 
feedback tone controls: Loudness control & separate 
level set control on front panel. Low Z output to 
tape recorder. 4 hi -level switched inputs: tuner, tv, 
tape, aux; 2 low -level Inputs for proper loading with 
all cartridges. Hum bal. control. DC superimposed 
on filament supply. 8r/2" x 15" x 10,. 24 lbs. 
Matching cover Model E -1, $4.50. 

50 WATT ULTRA -LINEAR HI -FI 
INTEGRATED POWER AMPLIFIER HF52 
With Preamp, Equalizer, Control Section 

KIT $69.95 WIRED $109.95 
Combines a power amplifier section essentially 
identical to the HFSO power amplifier with a pre - 
amp- equalizer control section similar to HF20. 
Provision for use with electronic crossover net- 
work & additional amplifier (s). Hum & noise 60 
db below rated output on magnetic phono input. 
Matching Cover E -1 $4.50 

60 WATT 

HI -FI 

POWER 

AMPLIFIER 

Ultra- Linear HF60 

With Acre TU -330 Output Transformer 

KIT $72.95 WIRED $99.95 
Rated power output: 60 w (130 w peak). IM 
Distortion: less than 1% at 60 w; less than 0.5% 
at 50 w. Harmonic Distortion: less than 0.5 % at 
any freq. between 20 cps & 20 kc within 1 db 
of 60 w. Sensitivity: 0.55 v for 60 w. Damping 
Factor: 17. Inverse Feedback: 21 db. Stability Mar- 
gin: 16 db. Hum 90 db below rated output. ACRO 
TO -330 Output Transformer (fully potted). Speaker 
Taps: 4, 8, 16 ohms. GZ34 extra -rugged rectifier. 
Input level control. Both bias and DC- balance ad- 
justments. Std octal socket provided for pre- 
amplifier power take -off. Size: 7" s 14" x 8 ". 30 
lbs. Matching cover Model E -2 $4.50. 

HI -FI 
PREAMP 
KIT $24.95 

WIRED $37.95 

With Power Supply -Kit $29.95; Wired $44.95 

Will not add distortion or detract from the wide - 
band or transient response of the finest power 
amplifiers at any control settings. Feedback -type, 
sharp cutoff (12 db /octave) scratch & rumble fil- 
ters. Low- distortion feedback equalization: 5 re- 
cording curves for LPs & 78s including RIAA. Low - 
distortion feedback tone controls. Centralab printed - 

circuit Senior "Compentrol" loudness control with 
concentric level control. 4 hi -level switched inputs 
(tuner, tv, tape, aux.) & 3 low -level inputs. Proper 
pick -up loading & atenuation provided for all qual- 
ity cartridges. Hum bal. control. DC superimposed 
on filament supply. 4 convenience outlets. Extremely 
flat wideband freq. resp.: -1 db 8- 100,000 cps; 
±0.3 db 12- 50,000 cps. Extremely sensitive. Negli- 
gible hum, noise, harmonic or IM distortion. Size: 4 /s ff x 12 -5/16" x 4v /s". 8 lbs. Cover included. 
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Your First Class Commercial 

F.C.C. LICENSE 

12 Weeks! 

F.C.C. License -the Key to Better Jobs 
An FCC commercial (not amateur) license is your ticket to higher pay and more interesting employment. This license is Federal Government evidence of your qualifications in elec- tronics. Employers are eager to hire licensed technicians. 

Learn by Mail or in Resident Classes 
Grantham School of Electronics spe- cializes in preparing students to pass 
F.C.C. examinations. Correspondence training is conducted from Washing- ton and Hollywood; resident DAY and EVENING classes are held in both cities. Either way, we train you quick- ly and well -NO previous training re- quired. A beginner may qualify for 
his first class F.C.C. license in as little as 12 weeks. 

qiele. el P144 , .. . 
that Grantham Students prepare for 
FCC examinations in a minimum of time. Here is a list of a few of our recent graduates, the class of license they got, and how long it took them: 

LicenseWks. 
Douglas Moore, 5102 Flambeau Rd., Madison, Win. 1st 11 
Bernard Kirschner, 504 E. 5th, New York, N. Y 1st 12 
Craig Stone, 3039 44th St, NW, Washington, D. C 1st 22 
Albert D. Meeleib, Box 136, Elrama, Pa 1st 12 
Dan Breece, Station KOVE, Lander, Wyo 1st 12 
Richard Meelan, 166 Jerome St., Brooklyn, N. Y. 1st 10 
Leo Bishop, 37 Calle Contenta, Flagstaff, Ariz 1st 12 
Carl Deare, Jr., P.O. Box 467, Jeanerette, La 1st 11 
E. W. Hale, 6024 - 16th St., NW, Washington, D. C 1st 19 
Edwin Harman, 6162 Bonner, N. Hollywood, Calif 1st 12 
Guido Elias, 66 S. Elliott Pl., Brooklyn, N. Y 1st 12 

The Grantham 
Communications Electronics Course 

offers you complete preparation for 
F.C.C. examinations required for a first class P.C.C. license. Even though it is planned primarily as preparation for 
F.C.C. examinations, it is not a "cram course" but prepares you by TEACH- 
ING you electronics. 

OUR GUARANTEE 
If you should fail the 
FCC exam after finishing 
our course, we guarantee 
to give you additional 
training at NO ADDI- 
TIONAL COST. Read de- 
tails in our free booklet. 

FCC -TYPE EXAMS 
FCC -type tests are used 
throughout the Grantham 
course. Constant practice 
with these FCC -type tests 
helps you prepare for the 
actual FCC examination. 

TWO COMPLETE SCHOOLS: To better 
serve our many students throughout 
the entire country, Grantham School 
of Electronics maintains two com- 
plete schools -one in Hollywood, 
California and one in Washington, 
D. C. Both schools offer the same 
rapid courses in FCC license prep- 
aration, either home study or res- 
ident classes. 

MAIL TO SCHOOL NEAREST YOU 

(mail in envelope or paste on postal card) 

Grantham Schools, Desk 86 -A 

505 N. Western Ave. 820.09th street N.W. Holly. rood 27, Calif. OR Washington B, n. C. 

Please send me your free booklet telling how I can get my commercial F.C.C. license quickly. I under- stand there is no obligation and no salesman will call. 

Name 

Address 

I City State 
I interested in: D Home Study, Resident Gasses 
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Subminiature Power Supply 
(Continued from page 73) 

connections between the coil and these 
pigtails, and wrap a layer of the plas- 
tic tape over the whole thing. The d.c. 
resistance of the finished coil should 
be about 115 ohms. 

The method by which the lamina- 
tions are restacked in the core has con- 
siderable influence on just how well 
the choke will work in the d.c. circuit. 
The author's transformer had a total 
of 14 "E" -type laminations and 12 
"I" -type laminations. These were re- 
assembled into a core by the combina- 
tion of interleaved and butt stacking 
shown in Fig. 2. The material used in 
making these laminations has a per- 
meability variation of such nature that 
neither 100% interleaved stacking nor 
100% butt stacking will produce the 
best results in this particular choke. 
Thus, the configuration of Fig. 2 con- 
sists of 3 butts of 4 laminations each, 
arranged in interleaved fashion, with a 
single "E" -type lamination at each end 
to fill out the core and to help hold it 
together until it is re- assembled into 
the frame. After re- assembly, the 
choke is squeezed moderately in a vise, 
in a direction from top to bottom, to 
pull the butting ends of the lamina- 
tions snugly together. Removal of most 
of the wax from the laminations and 
the mounting frame will make re- 
assembly considerably easier. Give the 
completed choke a couple of heavy 
coats of clear plastic spray over -all, to 
improve its appearance and to seal out 
moisture. 

Assembling the Supply 
The miniature battery- substitute 

shown in the photos was assembled to 
demonstrate how very little space the 
unit occupies. It is built entirely in one 
of the little 21/4" x 13/4" x 114" plastic 
boxes in which the Argonne transform- 
ers are supplied! It is actually smaller 
than the battery it replaces- especial- 
ly if the life of the battery- substitute 
and the battery are taken into consid- 
eration. 

Miniature Fahnestock clips are used 
for the positive and negative terminals 
and for the two 117 -volt a.c. input ter- 
minals. The supply runs cool, even 
over extended periods of operation. Of 
course, assembling a unit of this size 
requires a certain amount of dexterity 
and considerable patience. If you are 
not so inclined, you can assemble your 
supply in a somewhat larger box or 
even breadboard style. In many in- 

LAMINATIONS LAMINATIONS 

COIFORM L 

U 

SINGLE 
,.E" 

LAMINATION 

"I" LAMINATIONS "E" LAMINATIONS 

Fig. 2. A combination of interleaved and 
butt stacking of "E" -type and "I" -type lam- 
inations is used for the construction of the 
miniature choke that was made from one 
of the author's transistor transformers. 

stances it will be most convenient to 
make the power supply a part of the 
device with which it is to be used. 

As a result of a certain amount of 
capacitive coupling across the trans- 
former windings, plus stray fields, the 
ripple percentage across the d.c. out- 
put terminals may change with the 
way the a.c. power plug is inserted in 
the outlet, especially when small cur- 
rents are being drawn from the sup- 
ply. In this case, the plug should be 
rotated for minimum hum. At maxi- 
mum current, i.e., 5 milliamperes d.c. 
output, this effect may not be quite so 
noticeable. 

Table 2 lists the characteristics and 
the approximate maximum d.c. output 
voltage to be expected when various 
Argonne transistor audio transformers 
are used as miniature power trans- 
formers in the full -wave center -tapped 
circuit of Fig. 1, and also in half -wave 
and bridge rectifier circuits. 

In using a power supply of this con- 
struction, it should be kept in mind 
that the transistor transformers were 
not originally assembled for operation 
on 117 volts a.c. Thus, the primary -to- 
secondary insulation may not be quite 
up to all it should be for this type of 
service. Nevertheless, the author has 
made hi -pot tests at 300 to 500 volts 
r.m.s. across a number of these trans- 
formers, and no breakdowns have been 
obtained to date. 30 

Table 2. Characteristics of three transistor transformers which the author used 
as power transformers in half -wave bridge and full -wave rectifier circuits. 

Argonne 
No. 

Nom. Imped. Primary 
Connection 

OUTPUT (Volts D.C. Max.) 
Pri. Sec. Half- Wave /Bridge Full -Wave C.T. 

AR -101 100K 3000 
c.t. 

Neon Lamp 
Regulated 13.0 6.6 

AR -102 100K 1500 
c.t. 

.. 8.0 4.0 

AR -145 100K 2000 
c.t. 

IS 
10.0 5.0 
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SEND for our FREE complete 
TUBE & PARTS LIST and order 
blank. 

FREE BONUS AN- 
TENNA GIVEN 
WITH ANY TV SET 

ORDER!! 

We have OVER 1000 
USED TV SETS 

At All Times In Our Huge Warehouse 
Buy one or more of these WORKING TVs 
to sell or 

u 
se as your own second set! 

All Sets in GOOD WORKING condition! 
Your Choice- Console or 

Table Model 
lo" ... $23.00 19" ...$58.00 
12" .$28.00 20" ...$64.00 
140 ..$33.00 21" ...$72.00 
16" ...$40.00 24" ...$99.00 
17" ...$46.00. 
When ordering TV' state whether ta- 
ble model or console is desired. Also 
preference on make of set. All TV's 
sent railway express F.O.B. Newark. 
On any quantity WIRE or CALL today! 

Janucry, 1953 

Brand New Factory 
Seconds! Electrically 

Perfect Fac- 
tory Seconds! 
Used Tubes! 
New and Used 
Jan Surplus 
Tubes! 

FREE POSTAGE in U.S.A. and Terri- 
tories on orders over $5.00. 250 han- 
dling charge on orders under $5.00. 
25% deposit required on C.O.D.'s. 
Please send approximate postage or 
freight on Canadian and foreign orders. 
Subject to prior sale. 

ELECTRIC COMPANY Phone 

79 CLINTON PL. NEWARK, N. J. HUmboldt 4 -9848 
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it's easy 
to solve your 

TV SYNC 
problems 

with this new 
SAMS BOOK 

"Servicing TV Sync Systems" 
by Jesse Dines 

Valuable time -saving book for Serv- 
ice Technicians. Covers fully the 
theory of operation, circuit function 
and circuit variations of the 18 differ- 
ent types of sync systems used in 
TV receivers. Explains various types 
of sync separator, horizontal and ver- 
tical oscillator, and horizontal AFC 
circuits used in sync systems. Meth- 
ods of analyzing and troubleshooting 
these circuits are supported by actual 
picture tube photos and waveforms 
illustrating types of sync troubles. 
Includes valuable data on oscillator 
coils, transformers and printed elec- 
tronic circuits used in sync systems. 
Has chapter on practical servicing 
hints. This book will definitely help 
the technician to better understand 
and more easily service any type of 
sync system trouble. Written clearly 
and simply for quick and easy under- 
standing. 320 pages; 221 illustra- 
tions, 51A x 8% ". 

PRICE $395 
ONLY 

SEE THIS MONEY -EARNING BOOK 
AT YOUR ELECTRONIC PARTS 

DISTRIBUTOR OR MAIL COUPON 
TO HOWARD W. SAMS..- 

Howard W. Sams & Co., Inc., Dept. 1 -A8 
2201 E. 46th Street 
Indianapolis 5, Indiana 

O Send me Jesse Dines' book "Servicing TV Sync 
Systems" for 10 days FREE examination. In 10 days 
I will pay for the book, plus small delivery cost, or 
return postpaid. 
We pay delivery costs if you remit with this coupon. 
Some return privilege. 

Name 

Address 

City.. Zoe.... 
(outside U.S.A. priced slightly 

n 
hlgher) 

State 
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The Multi- purpose Probe 
(Continued from page 52) 

ones are important to him. The pri- 
mary interest of this article is the 
mechanical casing that will hold the 
chosen circuits and provide the basic 
convenience, without regard to what 
the particular circuits are. Suitable 
circuits have appeared many times in 
manufacturers' service literature and 
in many magazine articles. 

( EDITOR'S NOTE : For a comprehen- 
sive treatment of probe types and cir- 
cuits, refer to such texts as "How to 
Use Test Probes," by Ghirardi & 
Middleton, published by John F. Rider, 
"Probes," by Zucconi & Middleton, 
published by the Gernsback Library, 
or "How to Understand and Use TV 
Test Instruments" published by How- 
ard W. Sams. Other information on 
special types of probes can frequently 
be picked up from service literature 
or from test equipment instruction 
books.) 

In the main, the probe is made of 
various lengths of plastic tubing. Two 
pieces of tubing having a 1 inch diam- 
eter are used. One piece is 6 inches 
long (the body of the probe, shown to 
the right in Fig. 1 and again as Fig. 
3A) ; the other piece is 11/4 inches long. 
This latter length is part of the 
rotating head, shown as the center 
portion of Fig. 1 and shown separately 
in Fig. 3B. 

Two pieces of solid plastic rod having 
3/4 inch diameter are also needed. One 
is also 3/4 inch long, used to seal up the 
tail of the probe body. This is shown 
in Fig. 1, to the extreme right, and in 
Fig. 3C. The other length of 3/4 inch 
diameter rod is 5/8 inch long. It is 
shaped to form the stationary member 
about which the movable probe head 
rotates. Details are shown in Fig. 4A. 
This shaping will be discussed later. 
Another piece that requires some tricky 
shaping is the conical tip, detailed in 
Fig. 4B. It is shaped from a length 
of plastic rod having 1 inch diameter 
and 11/4 inches long. The length of rod 
in Fig. 3C used to close up the end has 
a hole drilled in it large enough to 
accommodate the coaxial cable that 
will be used. 

The solid piece % inch long, having 
a diameter of 3/4 inch, is brought to 
the desired shape (Fig. 4A) as follows: 
first, a hole with a 5/a inch diameter is 
drilled in one end to a depth of % inch. 
Through the center of the remaining 
portion, another hole, 1/s inch in diam- 
eter, is drilled. The other end must be 
shaped with a file. It will have a wavy 
or hill- and -dale shape, with the num- 
ber of hills and depressions correspond- 
ing to the number of circuits that will 
be incorporated. Since the author's 
version used the five circuits noted in 
Fig. 2, he shaped out five hills and five 
valleys. These must be smoothly 
rounded to permit ease of switching 
and the metal contacts are placed in 
the valleys to go through to the body 
of the probe. The author used five 

contacts from the channel strips in an 
old TV tuner, but small round -head 
screws would do. 

To make the conical head, the solid 
piece of 1 inch plastic, 11/4 inches long, 
should be brought to a conical shape 
before any holes are drilled. This is 
best done on a lathe with a chisel. 
Dimensions are given in Fig. 4B. Then 
holes of 5 /s, 1/2, and 1/8 inch diameters 
are drilled through the center to the 
depths shown. The narrowest hole is 
to accommodate the probe's contact 
tip, which can be made from an or- 
dinary nail. 

A 1/8 inch thick slice of a 3/4 inch 
solid plastic rod, with a hole 1/s inch 
in diameter drilled through its center, 
is shown in Fig. 4C. This is used to 
support the spring contact (which may 
be salvaged from a tuner) against the 
contacts in the valleys of the selector 
mechanism, as shown in Fig. 1. As 
shown in Fig. 4C, an extra wedge of 
plastic may be used to hold the contact 
spring firmly in place. 

A hole should also be drilled toward 
the rear of the probe to accommodate 
a common ground connection, possibly 
terminating in an alligator clip. 

Each of the individual probe circuits 
should be tested before final assembly 
of the probe. Assembly should begin 
with the hill- and -dale contact plate 
shown in Fig. 4A, with each of the 
circuits being connected to one of the 
contacts. Then a 1/s inch bolt is in- 
serted through the center of this piece 
in the position shown in Fig. 1. This 
bolt is also passed through the plastic 
disc shown in Fig. 4C. Spring, washer, 
and nut are then added to the bolt. 
Destruction of the last two or three 
threads after the bolt is tightened is 
to prevent future loosening. 

The length of wire from the spring 
contact shown in Fig. 4C to the metallic 
tip of the probe is then soldered se- 
curely to the spring contact, with the 
other end free. 

The section of tubing shown in Fig. 
3B is then slipped over this assembly 
and the center disc is positioned inside 
the tubing and glued in place. Ideally, 
there should be a sufficient wait be- 
tween each gluing operation and the 
next to permit drying. A quick- drying 
glue will help. 

Next, the free end of the contact 
wire is securely soldered to the metal 
contact tip and the plastic cone may be 
glued to the 11/4 inch section of tubing. 

Work now proceeds in the other di- 
rection : with the circuitry fed into the 
probe body, the contact plate shown in 
Fig. 4A is glued to the main probe tube. 
The piece used to close off the end of 
the probe (Fig. 3C) may be slipped on 
the end of the coaxial cable used to the 
rear of the probe and slid up to position, 
then glued in place. Then, whatever 
type of connector is most suitable to 
the user is affixed to the coaxial cable. 

Although some careful work is neces- 
sary to assemble this probe, the great 
time -saving it enables when it is in use 
more than makes up for the effort. 
Increased use of the scope is the worth- 
while result. 30 - 
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NOW YOU CAN ORDER 

p recise KITS BY MAIL... 
from Your Local Parts Distributor! 

Precise 
Engineered 

QUfCK -TEST 
TUBE TESTER 

Only 3 Knobs for 
GM, EM, Short and 
Gas Tests. 

This is the finest 
fast -check tube 

tester and dollar- earning traveling companion 
for a Serviceman ... or for use in the factory. 
You can plug in 5 tubes of the some type and 
check each one individually by rotating the 

Tube Bank switch. It actually checks 5 tubes 
in 20 seconds... or 4 seconds per tube. By 

rotating the function- switch, each triode of a 

dual triode is checked individually, each 

diode and the triode of a duo -diode -triode is 

separately tested and not lumped as in other 
testers ... and a pentode is tested as a 

pentode -not a diode. Transistors, shorts, gas, 
life, mutual conductance and emission can 

be tested with this model. Includes a deeply 
etched panel, beautiful Moleskin covered 
wood carrying case and cover. Easy to carry. 

Precise Model 116K Kit Form 5 79.95 

Precise Model 116W Factory Wired 139.95 

Engineered POWER LA B 
For all your electrical needs! 

For the first time in the industry, one instrument 
takes the place of more than 11 pieces of equip- 
ment.... Here's what you get: 

A BATTERY ELIMINATOR 
for 6v and 12v radios 
A BATTERY CHARGER up to 24 volts 
A HIGH CURRENT LINE VOLTAGE VARIAC - up to 10 amperes 
AN AC LINE VOLTAGE METER 
AN AC LINE AMMETER 
AN AC LINE WATTMETER 
AN AC LINE ISOLATION TRANSFORMER - 100w or 300w 
A LOW VOLTAGE, HIGH CURRENT 
AC SUPPLY - 24v at 10 amperes 
A DC LINE VOLTAGE VARIABLE SUPPLY 
A DC HIGH CURRENT AMMETER 
AN AGC BIAS BOX 

Precise 
Engineered 

5" SCOPE 
UP to 9 mc 

FLAT to 5 nit 
for color work 

After you've built this 
'scope, you'll be amazed 

at its versatility. No other 'scope below a 

$100.00 can meet all of its specifications. De- 
sign features include push -pull vertical and 
horizontal ... high sensitivity ... 5CP1 tube 
with post acceleration ... frequency compen- 
sated stepping attenuators for both vertical 
and horizontal ... focus, intensity and astig- 
matism controls . . . and calibration output 
voltage. Vertical amps are flat through 5 mc ± 
8 db through 9 mc. Sensitivity is 10 mv/cm. 
Horizontal amps within ± 6 db through 500 kc, 

have frequency compensated stepping attenua- 
tor input and cathode follower to assure linear 
horizontal trace. Hard vacuum sweep frequen- 
cies with sufficient expansion to see color bursts 
clearly, and a sensitivity approximately 40 
mv/cm, made this instrument the exceptional 
buy of the year. 

Precise Model 3151N Kit Form $ 59.95 

Precise Model 3151W Factory Wired ..... 109.95 

* Printed- Circuit 

* Voltage -Regulated 

* Peak -to -Peak 

VTVM 
featuring the 

TILTING METER 

MOVEMENT and 

MAGIC LEAD 

SWITCH 

Precise Model Isolation 

711K KIT FORM $49.95 100w 

711W FACTORY WIRED .._ 64.95 100w 

713K KIT FORM 62.95 300w 

713W FACTORY WIRED 79.95 300w 

You benefit from faster delivery, lower price, postage savings, and the personal local 

service of your nearby parts distributor when you order by mail ... if you are close 

enough, drop by and see the top quality parts included in each kit. Here are 8 of the 

many PRECISE distributors who are ready to serve you. Use the handy coupon to 

order your PRECISE kit by mail. 

DAVIS ELECTRONICS BOULDER DISTRIBUTING 

204 Main Street 1840 - 24th Street 

Hempstead, New York Boulder, Colorado 

FEDERATED PURCHASER 
11275 Olympic Blvd. 
Los Angeles, Calif. 

VARIETY ELECTRONICS 
Bloomfield Ave. at State St. 

Bloomfield, New Jersey 

FISTELLS ELECTRONIC 

SUPPLY CO. 
1001 Bannock Street 
Denver 4, Colorado 

WARREN RADIO 
1002 Adams Street 
Toledo, Ohio 

Ask your dealer about New ULTRA -STYLED HI -FI 

AM -FM TUNER and 35 -WATT AMPLIFIER 

January. 1958 

Here's another all -new precise- engineered in- 
strument, designed with you in mind ... to 
make it easier and convenient as you test. 
Along with the all -new features of voltage 
regulation, printed circuitry and etched front 
panel ... you have the exclusive Meter Move- 
ment Tilt, which permits you to turn the meter 
face to your eye level for more accurate read- 
ings no matter where on the bench you place 
the VTVM ... plus the MAGIC LEAD SWITCH 
that permits you automatically to short and 
open leads for zero or infinite adjust without 
removing the leads from the circuit under test. 
Compare this meter with any other available 
today, and you'll know that precise- engineered 
means engineered to give you your dollars 
worth. 

Frequency Range: Up to 250 me with Precise 

Model 912 Probe (available at extra cost) 
Voltage Range: Up to 30,000 V with Precise 
999 HV Probe (available at extra cost) 
Special true zero alignment scale for FM and 
TV discriminators 
Burn -out proof Meter Circuit 
Complete with test leads and internal battery 
RUGGED Oversize 4i/2" TILT Meter 
Reads p -p and RMS voltages 

RANGES: 
DC: 0- 1.5- 5 -15 -50 -150- 500 -1500 V. 

AC: (RMS) 0- 1.5- 5 -15 -50- 150 -500 -1500 V. 

AC: (P -P) 0 -4, 14, 40, 140, 1400 V. 

OHMS: Rxlx10x100x1000x10,000x100,000 Meg 
from .2 ohms to over 1 Billion ohms, 

Input Impedance of DC w 11 Megohms 

Tube Complement: 12AU7, 6ÁL5, Selenium 
Rectifier Transformer Supply 

Precise Model 904K Kit Form $34.95 

Precise Model 904W Wired Form $49.95 

Mutual Conductance 

and Emission 

TUBE TESTER 
Here is a tester that 
actually checks a tube 
for its applications, 
not whether it is 
just good or bad. 
On the Model 
111, GM and 
Emission are 
checked separately. 
It is the first and only device 
that measures 600 -mil tubes on 
a meter Sweeps from 0 through the normal test- 
ing range when making measurements, which 
gives an average evaluation for the tube over 
an extended range of operation. Connects test 
voltages to each tube element. Uses a single 
rotary switch to check each element against 
every other element for shorts, whether they're 
hot or cold. Measures tube bias directly on a 
meter. Features a no- backlash roll chart. In- 
cludes provisions for testing all prong types. 
Cathode -Ray tubes may also be checked with 
the use of an adaptor. An exceptional instru- 
ment for the shop, one that has won an impar- 
tial independent scientific survey hands down. 

Precise Model I11K Kit Form $ 79.95 

Precise Model III W Factory Wired 139.95 

Mr. Precise Distributor: 
I would like to order the following Precise kits: 

904K Model 711K Model 111K 
904W Model 711W Model 111W 

3151 Kit Model 713K Model 116K 
3151 Wired Model 713W Model 116W 

Please send kits COD Bill my account 
Remittance Enclosed, Ship Prepaid 

Print Name Clearly 

Street Address 

i City & State 

I- - 
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This Handsome 
CAR -TRAILER -BOAT 

COMBINATION 
Can Be Yours -FREE! 

Worth more than $2,000, this complete rig 
can be yours free! Simply drop by the POP- 
ULAR BOATING booth at either the New 
York or Chicago National Boat Shows, fill 
out a ticket and enter the free drawing. 
This stunning car -trailer -boat combination 
will be given away by POPULAR BOAT- 
ING at each show! 
1. A brand new BMW ISETTA "300 " -Eu- 

rope's car sensation 
2. A brand new 121/2' "Tech" Sailing Dinghy, 

safe, easy -to- handle 
3. A brand new Master Craft boat trailer, solid 

and reliable 

ZIFF -DAVIS PUBLISHING COMPANY, 366 

Drive home from the Boat Show with 
a rig that will add countless hours of 
boating enjoyment to your life. Be 
sure to visit: 
* POPULAR BOATING Booth C -199 

National Motor Boat Show 
Coliseum 
New York, New York 
January 17 -26 * POPULAR BOATING Booths 314 -315 
Chicago National Boat Show 
International Amphitheatre 
Chicago, Illinois 
February 7 -16 

Madison Ave., New York 17, N. Y. 

FREE! 360 pages of the 
Newest in 

ELECTRON ICS 
HIGH FIDELITY RADIO TV 

NEW 1958 
CATALOG 

Offers you a fast, efficient, dependable 

way of selecting the finest components 

in the field at the lowest prices. 

[TiWARIc 
ELECTRIC COMPANY 

Write Dept. RI 

223 W. Madison St. Chicago 6, Illinois 
4736 W. Century Blvd. Inglewood, Calif. 
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AMAZING 
WUERTH 

TUBE 

- 

-SAYER 

ON Y$V.95 List 

Eliminates Costly Service Calls 
By absorbing damaging in -rush current so 
destructive to television and Hi -Fi tubes, the 
Tube -saver eliminates 2 out of 3 Service Calls 
by more than tripling the life of all tubes ... 

PROTECTION 

WUERTH SURGISTOR 

Model 1 01 -2- 100 -300 watts, $1.85 List 

WUERTH SURGISTOR 
A new component easily installed by a service- 
man to reduce call -backs by eliminating surge 
current damage to television and Hi -Fi tubes. 

Servicemen can earn $50 to $100 
extra profit per week by installing 
a Surgistor on every service call. 

Wuerth Tube -Saver Corp. 
9125 Livernois Ave., Detroit 4, Mich. 

The complete timer for use across a 117 - 
volt a.c. line comprises timing cartridge. 
small rectifier, and series resistor. 

Electro -Chemical 

Elapsed Time 

Indicator 
Subminiature unit shows 

equipment operating time 

as a direct scale reading. 
A SUBMINIATURE elapsed time indi- 

cator which operates on the electro- 
plating principle has been introduced 
recently by Bergen Laboratories, 247 
Crooks Ave., Clifton, N. J. It can be 
used for indicating the total number 
of hours during which any electrical 
instrument, appliance, or component 
has been in operation. The indicator it- 
self, called a "Chronistor," is a minia- 
ture electro- plating bath, the size of 
a glass cartridge fuse, containing an 
anode, cathode, and electrolyte. When 
a d.c. current of about 1 ma. passes 
through the unit, metal ions are car- 
ried from anode to cathode, which will 
then change in length with time. A time 
scale alongside the anode can then be 
calibrated directly in hours. Ranges up 
to 2000 hours are available. 

The small current required by the 
"Chronistor" may be obtained from the 
equipment whose operation is being 
timed. Or the company has available a 
"Chronistat," made up of a "Chronis- 
tor," a rectifier, and limiting resistor 
that may be connected directly across 
the 117 -volt a.c. power line. 30- 

Circuit diagram of the Chronistat timer. 

LOW CURRENT 
RECTIFIER LIMITING 

RESISTOR 

IITV.A.C. 

ANODE--b. 

CATHODE-4 

CHRONISTOR 

4-- ELECTROLYTE 
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our specifications 
a completely encased fm tuner with 3 microvolt sensitivity your price: $.475Q 

Allegretto';:3,¿,,,, 

Al 1e; r e 

t1lL 1-1 F 1 C' E L-i'n,,. 

AN ENGINEERING AND PRODUCTION FEAT 

UNMATCHED IN HIGH FIDELITY HISTORY! 

Guaranteed 3 Microvolt Sensitivity! 

Double -tuned Armstrong AFC Circuit! 

Tuned RF Stage! Metal Cabinet FREE! 

Attach to Any Hi -Fi Amp., TV Set, 

Phonograph! 

Only $5 Down, Only $5.00 Monthly 

Order No. 36-888-2 Ship. wt. 9L'2 lbs. 

INTRODUCING THE NEW 1958 REALISTIC FM 
It's Ready for Delivery NOW ! The Tuner that amazed the experts at the Audio Show ... The Tuner that surpassed 
$80 tuners in blindfold listening tests! Two years in the design and prototype stage, the new REALISTIC FM II 
maintains or improves every function which earned for the previous model such rave reviews as it received in High 
Fidelity, Audio League, The Nation and other national publications. Luxuriously encased in smart, dignified gold, 
maroon and ivory toned metal, it looks and performs in a manner that belies its strikingly modest price tag. 

ALL REALISTIC SPECIFICATIONS GUARANTEED BY CUSTOM ALIGNMENT 
CIRCUITRY: Armstrong, double -tuned limiter and triode mixer, balanced AFC, tuned RF stage, incorporating 6 tubes (2 dual for 8 -tube function); 
180 kc bandwidth, 3 -gang condenser. SENSITIVITY: 3 microvolts for 30 db quieting. CONTROLS: power on -off, tuning 88 -108 mc, phono feed -thru 
switch. INPUTS -OUTPUTS: audio output, tape recorder output jack, phono input. ULTRA -COMPACT SIZE: measures just 9s" W x 43,g" H x 6 %g" 

D- fits anywhere without building in. Accessories include pilot light, audio output cable. Attach to any amplifier, sound system, console, or TV set. 

REALISTIC HYSTERESIS- VISCOUS 
TÜRNTABLE System 

FIRST TRULY PROFESSIONAL 3 -SPEED 
TURNTABLE SYSTEM BELOW $190.00! 
COMPLETE SYSTEM INCLUDES: Realistic Hysteresis- Synchronous 
motored 3 -speed turntable; Rock Maple Base; 16" Realistic Viscous - 
Damped Tone Arm; New GE 4G/052 Diamond and Sapphire Variable 
reluctance Cartridge. Ship. Wt. 30 lbs. Reg. Total Net Price SI14.95. 
Order No. R- 7903SYS SHIPPED BY EXPRESS ONLY 

60 DAY INTRODUCTORY PRICE $97.50 

It's the newest and the greatest HYSTERESIS Motored 
Turntable Ever! There is no compromise when you use 
a hysteresis -synchronous motor: wow, rumble, wobble 
and flutter disappear. Speed accuracy is guaranteed re- 
gardless of voltage fluctuations! Maintains speed from 
90 to 130 volts - 60 cycles. Wow and flutter content below 
0.2%! Noise level 50 db below avg. recording level. All 
moving surfaces are precision machined, hardened and 
polished to a Micro -finish to assure long life and friction - 
free performance. Guaranteed by Radio Shack to com- 
pletely satisfy you ... or your money back! Speeds: 33%, 
45 and 78 rpm. 13" x 15 ". Ship. wt. 16 lbs. 

REALISTIC HYSTERESIS MARK VII 
TURNTABLE ALONE $6:.5O 

Order No. R -79038 

Rock Maple Base for Above. 

Ship. wt. 7 lbs. 
Order No. R- 7903RC .512.00 

REALISTIC HYSTERESIS MARK VII 

MEETS NARTB- BROADCAST STANDARDS FOR 

SPEED REGULATION AND "WOW" CONTENT! 

SEND ORDERS TO: 
RADIO SHACK CORPORATION 
Please send FREE 1958 CATALOG. 

167 Washington St. 
Boston 8, Mass. 

Please Send 36-888-2 $ Enclosed 
Please Send R- 7903SYS S Enclosed 
Please Send R -7903a S Enclosed 

TO: 

Address 

City State. RAT SHACK CORP. 
167 Washington St., Boston 3, Mass. I 230 Crown St., New Haven, Conn. 
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QUALITY 
CUT QUARTZ 
FOR EVERY SERVICE 

All crystals made from Grade "A" imported 
quartz- ground and etched to exact frequen- 
cies. Unconditionally guaranteed! Supplied 
in: 

FT -243 holders 
Pin spacing t/" pin diameter .093 

DC 34 holders 
Pin spacing 1/4" 

Pin diameter .156 

MC -7 holders 
Pin spacing 1" 

Pin diameter .125 

FT -171 holders 
Pin spacing 1/4" 

Banana pins 

MADE TO ORDER CRYSTALS 
1001 KC to 2500KC: 

.01% Tolerance..$1.75 .005% Tolerance.$2.50 
2501KC to 9000KC: 

01% Tolerance..$1.50 .005% Tolerance.$2.50 
Specify holder wanted. 

ANY AMATEUR BAND CRYSTAL 
.05% Tolerance 

NOVICE BAND CRYSTALS 
80 meters 3701- 3749KC 
40 meters 7152- 7198KC 
15 meters 7034- 7082KC 

6 METER TECHNICIAN BAND CRYSTALS 

9c 
each 

ASK YOUR LOCAL PARTS DISTRIBU- 
TOR FOR TEXAS CRYSTALS ... LOOK 
FOR YELLOW & RED DISPLAY BOARD. 
SEALED OVERTONE CRYSTALS supplied in metal 
HC /6U holders -pin spacing .486, diameter .050. 
10 to 30 MC .005 tolerance $3.85 ea. 
30 to 54 MC .005 tolerance $4.10 ea. 
55 to 75 MC .005 tolerance $4.25 ea. 
75 to 90 MC .005 tolerance $5.50 ea. 

STOCK OVERTONE CRYSTALS in FT -243 holders 
$1.00. Frequencies listed in megacycles: 
15.01 16.7 17.15 18.225 
15.11 16.8 17.16 18.325 
16.335 16.9 18.025 18.475 
16.435 17.0 18.125 18.925 

MARINE FREQUENCY CRYSTALS 
All marine frequencies from 2000- 3200KC 
.005 tolerance $2.50 
(Supplied in either FT -243, MC -7, or FT -171 
holders.) 

RADIO CONTROL CRYSTALS 
27.255 MC sealed crystals $2.50 ea. 

Stock crystals in FT -243 holders from 5675KC to 
8650KC in 25KC.steps 50ç 

FT -241 lattice crystals in all frequencies from 
370KC.to 540KC 504 
Matched pairs ±25 cycles $2.50 per pair. 
200KC Crystals ...$2.00 500KC Crystals ...$1.00 
455KC Crystals... $1.00 
1000KC Frequency Standard Crystals $3.50 
Dual Socket for FT -243 Crystals $ .15 
Ceramic socket HC /6U Crystals $ .15 

(Add 5C per crystal for postage and handling.) 
WRITE FOR CATALOG AND QUANTITY PRICES. 

Texas Crystals 
The Biggest Buy in the U.S. 

8538 W. GRAND AVENUE RIVER .GROVE;. ILL. 
ALL PHONES - GLADSTONE 3 -3555 

Terms: All items subject to prior sale and change of 
price without notice. All crystal orders MUST. be ac- 
componiedby check, cosh or M.O. WITH PAYMENT 
IN FULL. NO C.O.D.s. Postpaid shipments mode in 
U.S. and possessions only.- Add Se per crystal for 
postage and handling charge. 
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only, the frequency -modulated sound 
i.f. will appear to be a full- strength, 
continuous -wave signal of high carrier 
amplitude. The negative d.c. voltage 
developed by this signal at the output 
of the detector will thus be high. Since 
this voltage is directly coupled to the 
grid of the AFT amplifier in Fig. 3, the 
latter stage is cut off, permitting its 
plate voltage to rise. This high d.c. is 
coupled to the plate of the AFT diode, 
permitting that tube to conduct. The 
voltage developed at its cathode by this 
conduction is then applied across the 
reactance circuit (crystal) in the tun- 
er's oscillator to be used for fine tuning 
in the manner discussed earlier. 

This correction process, however, is 
not permitted to go all the way through 
to complete retuning because other 
things happening in the receiver must 
be taken into account. As the sound 
and video i.f. carriers begin to approach 
their correct frequencies, moving to the 
right in Fig. 2A, the sound i.f. goes 
down the right side of the response 
curve, reducing in amplitude, but the 
video i.f. moves up the left side, in- 
creasing in amplitude. The latter now 
becomes strong enough to beat with 
the former to produce a 4.5 -mc. output. 
At the same time, the average d.c. 
developed at the detector by the de- 
creasing amplitude of the sound i.f. is 
also reducing, as shown in Fig. 2C. 
This voltage change is coupled to the 
grid of the AFT amplifier, which begins 
to conduct. However, the 4.5 -mc. beat 
signal, amplified by the video amplifier, 
is then also coupled to the AFT ampli- 
fier (as Fig. 3 indicates, this is quite 
natural since the AFT amplifier is also 
the sound i.f. amplifier). 

While this 4.5 -mc. output is prin- 
cipally intended to be passed on to the 
FM detector, some of it is tapped off 
by the AFT diode, which rectifies it, 
filters it, and then passes it on as a 
d.c. control voltage to complete the 
retuning of the local oscillator. The 
relative strength of this 4.5 -mc. beat 
output at different conditions of oscil- 
lator tuning is shown in Fig. 2B. 

The composite response of the AFT 
system, shown as Fig. 2D, is influenced 
by curves A, B, and C, where, super- 
imposed over it, we also have the curve 
showing the correction current applied 
to the fine tuning circuit by the AFT 
diode. The circuit is adjusted so that, 
with the oscillator at the correct fre- 
quency (F), the current applied to the 
crystal fine -tuning circuit, or reactance 
circuit, is just enough (I.) to keep the 
system in equilibrium. If the oscillator 
should begin to creep up in frequency 
(Fh), then the influence on relative 
amplitude of i.f. signals (curve A), am- 
plitude of the 4.5 -mc. beat (curve B), 
and amplitude of the developed d.c. 
voltage at the output of the video 
detector can be seen, as well as the 
over -all influence on the AFT system 
(curve D). Correction current in- 

creases, tuning the oscillator down- 
ward. 

If oscillator frequency should tend to 
move downward, say, to Ft, correction 
current is reduced, permitting the 
oscillator frequency to rise. 

With the critical function of fine 
tuning thus entrusted to an automatic 
circuit, a great stride is made in the 
direction of simplifying remote opera- 
tion. To keep this operation from be- 
coming an elaborate affair, reliance is 
placed on a pre -set volume control and 
the a.g.c. circuit to take care of sound - 
level and brightness- contrast differ- 
ences. Also contributing to this uni- 
formity from channel to channel is an 
indexing wheel on all remotely con- 
trolled, power -tuned receivers. Adjust- 
ments can be made on this program 
wheel for individual channels to com- 
pensate for differences in signal 
strength. 

The "Picture Pilot" has thus been 
simplified to handle only two tasks. 
One is the obvious job of switching 
channels. The other is that of reducing 
sound level by a fixed amount, either 
when the receiver is being turned to 
another channel or, independently, 
when it is merely desired to reduce 
volume. Accordingly, the simplified 
control has a two -position switch. In 
the "select" position, the channel -se- 
lecting mechanism is actuated and 
sound is muted as well. In the "soft 
sound" position, only the sound level 
is reduced. 

The hand -held control, which is 
plugged into the nearest a.c. outlet for 
power, contains a single -stage 3V4 
oscillator. This may be permanently 
adjusted to any one of four operating 
frequencies, to avoid mutual interfer- 
ence in the event that another receiver 
using the same device is nearby. In the 
"select" position, the output from the 
oscillator is an unmodulated (c.w.) 
r.f. signal, which is coupled back into 
the power wiring. In the "soft" posi- 
tion, some of the 60 -cycle a.c. from the 
power line is applied to the oscillator, 
and a modulated r.f. signal results. 

A 3 -tube carrier -current receiver in 
the cabinet of the TV set picks up 
these signals from the power wiring, 
processes them, and feeds them to two 
relays. 

Adjustment of the relays and the 
circuits in which they are located is 
such that the sound -muting relay is 
more easily triggered than the channel - 
selector relay. When detected, an un- 
modulated r.f. signal will produce a 
higher average d.c. voltage than a 
modulated carrier, since the unmodu- 
lated signal is of constant strength, 
whereas a modulating signal will cor- 
respondingly reduce carrier amplitude 
to conform to its shape. Thus, the 
modulated r.f. signal will activate only 
the more sensitive muting relay, 
whereas the stronger, unmodulated 
signal will activate both relays. 

When tripped, the muting relay 
shunts a fixed resistor across the re- 
ceiver's volume control. The channel - 
selector relay operates the power 
tuning mechanism at the set. 30 
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LORAN APN /4 
OSCILLOSCOPE 

Easily converted for use 
on radio -TV service bench. 

Completely Assembled 
BRAND NEWT 

Supplied 
w i t h 5" 
Scope type 
5CP1 only.. $1595 

SCR -625 MINE DETECTOR 
Locates buried metal objects up to 2411 or more. 
Detects by means of tone. Operating wt. 15 lbs. 
Shpg. wt. 40 lbs. $29.50 Complete with batteries W v 

MN26Y BENDIX DIRECTION FINDER 
150 -325 Kc; 325 -695 Kc; 3.4 -7 Mc. Complete 
with tubes, motor. $26.95 BRAND NEW..... .. . .... .... 
Used, like new. incl. tubes and dynamotor ..$18.95 rrrrrrum rrrrrte.r% 
1 BENDIX DIRECTION FINDER 1 

For commercial navigation on boats and planes. I Complete installation comprises: 
1 MN -26 -C Receiver, used, with $16.50 1 12 tubes.. ................ 
1 MN -26 -C With 12 Tubes, SRAND NEW $24.95 1 

MN -20 -E Rotatable Loop 4.25 
1 MN -52 Azimuth Control Box.. .. 2.95 1 All necessary accessories for above in stock. 
B .......... r r 

ASB -5 'SCOPE INDICATOR 
BRAND NEW, including 
all tubes, together with 
5BP1 'Scope Tube. 
Originally used in Navy 
Aircraft RADAR equip- 
ment. Easily converted 
for AC operation. 
VALUE $250.001 
OUR 

LOW $15.55 PRICE 

ARB NAVY RECEIVER -TRANSMITTER 
Receiver 4 band 195 -9050 Kc. Transmitter 3000 -9050 
Ke and 2300 -4200 Kc. 28 V Dynamotor. $88.50 ALL BRAND NEW, complete 44 ! 
NAVY "HANDY- TALKY" TRANSCEIVER 
Two way communication by voice or MCW up to 30 
miles. Xtal controlled transmitter 140.58 Mc. Super - 

gen. Receiver. Telescopic Antenna. Press-to-Talk 
Switch. Overall 15í/s "x25 /a" diam. BRAND $0.1,50 
NEW, our low price. less batteries each LL V 

ASB -5 RECEIVER FOR 420 Mc BAND! 
Complete with ten tubes: 2 -955, $1495 
1 -6H6, 5 -6AC7, 1 -6AG7, 1- 
6B6. OUR LOW PRICE......... 
Tuning Knob for ASB -5 Receiver $1.29 

BRAND NEW SPECIAL PURPOSE TUBES 
In Original Individual Packing 

Type Each Type Each Type Each 
RK65 $7.25 829B $7.95 6A7 $ .35 
2J724B .35 832A 5.95 6AG5 .33 
VR1O5 .79 837 1.15 6J6 .33 
V R 150 .79 1625 .26 125A7 .34 CRPA 45 CRP-730A 2.95 1626 .16 12507 .33 
815 2.99 1629 .95 5026 .33 
828 .44 8002R 5.95 SOLO .33 

NEW! Cathode Ray Tubes NEW! 
3CP1 $1.18 SBP4 $2.22 
3FP7 1.18 5CP1 2.45 

SFP7 1.44 
5BP1 2.22 9LP7 1.88 

LORAN APN -4 
FINE QUALITY 

NAVIGATIONAL: EQUIPMENT 
Determine exact geographic position of your boat or 

plane: Indicator and receiver complete with all tubes 
and crystal, 

, and 
RECEIVERRR 9B A/PN- 4,4BRAND NEW..only $48.49 
Complete Kit of Accessories for Above: PE -208 Inverter, 
Set of Plugs, Visor for Indicator, Operation $49.50 
Manual, ALI. BRAND NEW 

SPECIAL 
APN -9A LORAN Receiver Indicator, 
less tubes, NEW Z 
(demilitarized) 9.50 

BC -221 FREQ. METER 
Special Buy! Complete with operating $, 19.90 
manual, LIKE NEW only 7 

BC -221 FREQ. METER CASE 
Aluminum Case for BC-221 or TS -184 Freq. $3.99 Meters. Shock Mounted. BRAND NEW .11 

(add 50C for packing) 
Original 1000 Kc Crystal for BC -221. BRAND NEW $8.45 

LM FREQUENCY METER 
Crystal calibrated modulated. Heterodyne. 125 Kc 
to 20,000 Kc. With Calibration book. $49.50 
Exc. Cond. 
Less Calibration Book $29.50 

2 VOLT BATTERY "PACKAGE" 
1 -2V. 20 Amp. Hr. Willard 

Storage Battery $2.79 
1 -2V. 7 prong Synchronous 

Plug -in Vibrator 1.49 
1 -Quart Bottle Electrolyte 

(for 2 cells) 1.45 
ALL BRAND NEWI $5.45 Combination Price. .. 

WILLARD 6 -VOLT MIDGET 
STORAGE BATTERY 

3 Amp. Hour. BRAND NEW. 3s /s"; 
1- 13/161 x 23/8". Uses Standard Elec 
trolyte Only $2.6: 

.... 

!_ 
" 

ARC -5/R28 RECEIVER 
2 -meter Superhet, 100 to 156 Mc in 

-- 

4 crystal channels. Complete 'th 

11R0 V AC Power Supply KiorOr45 
above $9.75 

li 
D 
Ir 

o 

C 

b 
E 

E 

ARC- 5/T -23 TRANSMITTER 
100 -150 Mc Includes 2 -832A, 2 -1625 $19.95 
Tubes. BRAND NEW 
SPECIAL Limited quantity ARC -5/T23 xmitters. 

BRAND NEW, less tubes $7.95 
OFFER! Excellent Used. less tubes $5.95 

ARC -5 MARINE RECEIVER -TRANSMITTER 
Navy Type Comm. Receiver 1.5 to 3 $16,951 
Mc BRAND NEW with 6 tubes 

Mc BRAND NEW with 4 [tubes and $12.451 
Xtal 

FAMOUS BC -645 
TRANSMITTER 

RECEIVER 
Makes wonderful mobile rig -' -" ` 
for 420 -500 Mc. Easy to \' 
convert for phone or CW 2- 

-- 
r. 

way communication. This NEW 
BRAND 

swell rig originally coot ., 
over $1000 -yours for practically a song! You 
get it all, in original factory carton, BRAND NEW, 
complete with 17 tubes, less power supply. Con- 
version Instructions Included. $29.50. Shpg. wt. 25 lbs. L., J 
PE-101C DYNAMOTOR for BC -645, has 12 -24V 
input (easy to convert for 6V Battery $195 .only 95 operation) . 
UHF ANTENNA ASSEMBLY, for BC- 645.... $2.45 
Complete set of 10 Plugs $5.50 for BC -645 l J 
CONTROL BOX for above $2.25 
SHOCK MOUNT for above 1.25 
CONVERSION BOOKLET. Instructions for $2.50 most useful surplus rigs 'PL J 

BC -659 TRANSMITTER & RECEIVER I 

27 to 38.9 Mc F.M. Two preselected channels 1 

crystal controlled. 5 to 10 watts. Corn- $ f 1.95 
plete with speaker, tubes. Excellent Used 
POWER SUPPLY for above, 117 V 60 Cycles AC. 
Excellent used $16.95 

BC -603 FM RECEIVER, 10- channel push button 
tuning or continuous tuning, 20 -28 Mc. Complete 
with speaker, tubes, squelch, 12 -V $14.95 Power Supply. Exc 
BC -683 same as above except 27 to $24,95 
38.9 Mc 

RADIO RECEIVER NAVY TYPE RAY -3 
Model AN -PR6N is for 14V DC operation. 

These receivers are supplied complete with built -in 
dynamotor, I1 tubes. Weston output meter on front 
panel, as well as coax antenna and output connec- 
tion, phono oì switch. 

Our Price $13.95 
234 -258 MC 

RECEIVER \` 
AN ARR -2, BRAND NEW, 0.1 
tubes included: 7 -9001, 3- l ` 

OAKS, 1 -12A6. Schematic . included. Complete with 11 r 
tubes, our low 99 $9s7 
price .7.377 . 

With 28 V. 1.6A Dynamotor, complete ... $12.98 
110 VOLT AC POWER SUPPLY KIT for above $9.75 

DYNAMIC HANDMIKE, with "Press -to- talk" Switch, 
cord and plug -BRAND NEW, only $2.95 

DYNAMIC HEADPHONES, 600 -ohm impedance, with 
large earphone cushions, cord and phone plug. 
BRAND NEW, special $3.95 
HI -1.0 IMPEDANCE MATCHING TRANSFORMER for 
headphones. 600 ohms to 8000 ohms. With plug pie 
and jack, Instructions included. BRAND NEW. D 

Hi -Fi DYNAMIC HEADSET with Cushions 
Freq. Range: 40 -14000 CPS. No Distortion. $5.95 
BRAND NEW {7 Y - ON r r r r NN r r r r r r r NE 

MICROPHONES 
Used 

HONES Exent BRAND 1 Model 
T -17 Carbon Hand Mike $5.45 $7.95 

1 T -30 Carbon Throat Mike. .39 .79 
T -45 Army and Navy Lip Mike .. 1.33 1 
RS -38 Navy Type 2.45 4.95 
T -24 Carbon Mike - .... 5.95 I TS -9 Handset .... 4.95 

HEADPHONES I Excellent BRAND 
Model Description Used NEW 1 
HS -23 High Impedance $2.25 $4.95 
HS -33 Low Impedance 2.79 4.95 1 
HS -30 Low Imp. (featherwt.) 1.49 2.25 
H -16/U High Imp. (2 units) 3.75 7.95 1 
CD -307A Cords, with PL55 plug 

.99 1 and ,H {26 Jack 
ra m s- sw .- r .- r r r r m r s_, 

SCHEMATIC DIAGRAMS::rth sypage, each`. 50C 
Please include 25% Deposit with order -Balance C.O.D. 
50e Handling Charge on all orders under 55.00. All 
shipments F.O.B. Our Warehouse, N.Y.C. 

G 8,G Radio Supply Co. 
Telephone: CO 7-4605 

51 Vesey St., New York 7, N. Y. 

ADIO DYNAMOTOR 
Y-25/AXT-2 
put: 
26.5 V.D.C. @ 25 A. 

utput: 
775 V.D.C. @ .225 A. 
405 V.D.C. @ .035 A. 
-53 V.D.C. @ .050 A. 
18.3 V.A.C. @ 3.7 A, 

95 cy. 
omplete with mounting 
ase, cable and plugs, 
{RAND NEW in original $7.95 acking s7 

Weight 26 lbs. 

SCR -274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Excellent Brand 

Type Description Used NEW 
BC -453 Receiver 150 -550 KC...$12.95 $16.95 
BC -454 Receiver 3 -6 Me 8.29 11.95 
BC -455 Receiver 6 -9 Mc 7.95 1 1.95 
BC 456 Modulator 3.45 4.95 
BC 450 3-Receiver Control Box 1.49 1.95 
BC 451 Transmitter Control Box 1.25 1.49 
BC 696 Xmtr 3 -4 Mc (like new) 6.95 8.88 

with 
TRANSMITTER-4-5.3 

crystal. BRANDe 
complete 

NEW ,P.5 
BC -458 TRANSMITTER -5.3 to 7 Mc. Complete with 
all tubes and crystal. $1.88 BRAND NEW v 
BC -459 TRANSMITTER -7 -9.1 Mc. complete with all 
tubes and crystal. $11.95 BRAND NEW 
ARC- 5/T -19 TRANSMITTER -3 to 4 Mc. BRAND 
NEW complete with all tubes k $0,00 
crystal a av 

110 VOLT AC POWER SUPPLY KIT 
For All 274 -N and ARC -5 Receivers 

Can be assembled quickly and easily, on pre - 
drilled chassis. Plugs into the rear of any model 
274 -N receiver and delivers 24 volts d as well as "B" voltage. Complete kit 

$ 1 .95 of parts with metal case, instructions. T I t! 
Factory wired, tested, ready to operate $11.50 
SPLINED TUNING KNOB for 274 -N and ARC -5 
RECEIVERS. Fits BC -453, BC -454 and 49c others. Only 

McElroy 
Automatic 

KEYER 
Suitable for keying transmitter, or for code prac- 
tice. Has photoelectric cell and sensitive relay. 
Variable speed motor operates on 110 volts 60 
cycles AC. complete with tubes, excel- $ 1 6,95 lent rond., your cost 

BC1206 -C BEACON RECEIVER 
195 to 420 Kc. made by Setchel- Carlson. Works on 
24 -28 volts DC. 135 Kc. IF. Complete with 5 tubes. 
Size 4" x 4" x 6". Wt. 4 lbs. $8.88 
BRAND NEW 
Brand New, less tubes $5.95 
USED, with tubes.. 5.95 USED, less tubes 2.95 

SCR -522 2 -METER RIG! 
Terrific buy! VHF Transmitter -receiver, 100- 

156 Mc. 4 channels. Xtal- controlled. Ampli- 
tude modulated voice. They're going fast! 
Excellent condition. 

SCR -522 Transmitter- Receiver, complete with 
all 18 tubes, top rack and 
metal case. 
COMBINATION Special $33.33 
Receiver only, with all tubes $19.50 
Transmitter Only, with all tubes $22.25 
Accessories for above available. 

DYNAMOTOR VALUES! 
Excellent BRAND 

Type Input Output Used NEW 1 
DA -19 -A 28V 11A 400V .400A $4.99 $6.95 
0M -28 28V 224V .07A 2.95 4.95 
DM -32A 28V 1.1A 250V.05A 2.95 5.95 1 
DM -33A 28V 5A 575V .16A 

28V 7A 540V .25A 1.95 3.95 I 
DM- 34012V 2A 220V .080A 4.25 5.50 I 
0M -37 25.5V 9.2A 625V .225A 5.95 8.95 

. DM -40 14V 3.4A 172V.138A 1.75 3.45 
DM -53A 28V 1.4A 220V .080A 3.95 5.95 I 
DM-64A 12V 5.1A 275V.150A .... 7.95 
PE -73C 28V 20A 1000V .350A 8.50 11.50 
PE-86 28V 1.25A 250V .050A 2.95 5.24 I 
BD -11C DYNAMOTOR, ii n39 1 o t Dç I 
1000V DC '@ .35 A. With Filter. Like New! I 
Special $22.50 r r r r r r r r r r mamma 

RADAR ANTENNA AS- N /AP -3 
1311 reflector, complete with 24 V.D.C. motor, posi- 
tion indicator and wave guides. BRAND $ 2.95 
NEW. Our low price s7 1 

BC 4142 ANTENNA RELAY 
Wonderful Value! Consists of 3/4 amp 
211 RF Ammeter (antenna current in- 
dicator), 0 -10 scale. Transmitter -Re- 
ceiver Switching relay, in aluminum 
case with associated compo- 
vents. BRAND NEW $2.49 
FL -5 FILTER 79c 
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What's 

New in Radio 
NEW MINIATURIZED TUNER 

The F. W. Sickles Division of General 
Instrument Corporation, Chicopee, 
Mass. has announced the development 

of a new miniaturized tuner which 
offers the advantages of reduced -cost 
u.h.f. sets and greater standardization 
of production. 

The unit is designed to be used in 
either black- and -white or color receiv- 
ers in any size set down to the smallest 
portable. According to the company, 
the tuner eliminates the problem of 
drift in u.h.f. receivers and reduces in- 
terference- causing tuner radiation. 

The new device measures 211 /16" 
square and 1%" deep and weighs 13 
ounces. It includes compensation for 
temperature rise as the set heats up. 
For full information on the new Model 
204, manufacturers are invited to write 
the company direct. 

TUBE TESTER KIT 
Paco Electronics Co., Inc., a division 

of Precision Apparatus Co., Inc., 70 -31 
84th St., Glendale 27, New York has re- 
cently introduced a new tube checker 
in kit form, the Model T -60. 

The new unit is expected to find wide 
application in radio and TV servicing, 
hi -fi custom building and service, elec- 

tronic hobbies and amateur radio, 
schools, and industrial plants. 

The checker features a free -point 
lever selector system; an extra -large 5" 
acrylic cased meter; illuminated, high- 
speed, brass -geared three -column roll 
chart; a rugged, ripple- finished steel 
cabinet; and a two -color panel with 
140 

contrasting knobs. It will handle all 
new AM -FM -TV tubes, including 
series -string types. 

Dimensions are 101/2" x 1514" x 43/4 ". 
Accessories available include a stand- 
ard picture tube test cable, 110 degree 
picture tube adapter, and a matching, 
hinged removable cover to make the 
instrument portable. Write the com- 
pany for prices. 

TRANSISTOR RADIO KIT 
Superex Electronics Corp., 4 -6 Rad- 

ford place, Yonkers, N. Y. has just an- 
nounced a new transistor radio kit, the 
Model TR4 -K. 

Featuring four of the latest type 
transistors, a diode, and the company's 
exclusive flat transistor Loopstick, the 
receiver offers exceptional sensitivity 
and power. 

The kit comes complete with tran- 

sistors, portable case, and all parts in- 
cluding a pre -punched printed circuit 
board and 21/2" loudspeaker. Other 
features include a jack for private 
listening, simplified assembly instruc- 
tions, and low battery consumption 
circuitry. 

PC ROTARY SWITCHES 
Knight Electronics Corporation, 210 

S. Desplaines St., Chicago 6, Ill. is now 
offering its recently announced plug -in 
printed circuit rotary switches to the 
trade as individual components for use 
in computers, test instruments, hi -fi 
gear, and any other electronic circuits 
requiring multiple switching. 

Consisting of a standard rotor and 
XXXP phenolic wafers, the new 
switches differ from conventional ro- 
tary units in that they eliminate man- 
ual wiring and soldering of each indi- 
vidual contact terminal. This saving of 
time and labor is achieved by using 
etched foil on the wafers to connect 
the contacts to the terminal prongs on 
the base of each wafer. Since the con- 
tacts are the same as those used on 
conventional switches, they are appli- 
cable in any circuit where rotary 
switching is required. 

The line can be supplied in either 8- 
or 12- position types in single or ganged 

assemblies to meet specific require- 
ments. Write the company direct, giv- 
ing specifications required. 

COLOR BAR GENERATOR 
Simpson Electric Company, 5200 -18 

W. Kinzie St., Chicago 44, Ill. is now in 
production on a 
new color bar 
generator of the 
type which pro- 
duces a true, 
100% saturated 
NTSC signal. 

Designated as 
the Model 430, t he 
unit will handle 
any color TV re- 
ceiver irrespec- 
tive of age or design, including future 
models. All standard outputs are pro- 
vided, plus G -Y at 90 degrees, which is 
essential to effectively test the new 
color sets. 

An important feature of the new unit 
is a single master control by means of 
which outputs are selected. Each po- 
sition on this control is identified by a 
color picture of the actual pattern 
which would appear on the screen of a 
properly adjusted receiver. 

In addition, the. Model 430 has a 
hinged side panel which gives quick ac- 
cess to internal controls for fine adjust- 
ment and maintenance. The side panel 
also allows the instrument to be op- 
erated on either a shelf or bench. 

NEW ERIE "PAC" UNITS 
Erie Resistor Corporation of Erie, 

Pa. has widened the field of application 
for its "PAC" modular system by using 
V4 and 1/2 watt deposited carbon re- 
sistors. 

These pre -assembled components con- 
sist of interconnected capacitors auto- 
matically assembled into a unitized 
module for quick, easy installation by 
the set manufacturer. The company 
will supply full details on the new units 
to those writing direct. 

GENERATOR FOR MOBILE WORK 
The Communications and Industrial 

Electronics Division of Motorola Inc., 
4501 W. Augusta Blvd., Chicago 51, Ill., 
has announced the availability of a 

new, moderately priced r.f. signal gen- 
erator which has been especially de- 
signed for servicing land mobile com- 
munications systems. 

Providing complete coverage of all 
land mobile communications bands 
presently used for two -way mobile and 
base station radio operation, the in- 
strument features six individually cali- 
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brated direct -reading scales covering 
the 25 -54, 140 -175, 400 -470, and 890 -960 
mc. bands. 

The new signal generator weighs 26 
pounds and measures only 10" x 14" x 
71/4x'. In portable applications, the face 
of the instrument is protected by a 
sturdy drawn aluminum cover having 
a black wrinkle finish to match the 
rest of the case. 

Further information on the Model 
TU576 will be supplied by Dept. SG of 
the company on request. 

ALL -PURPOSE SIGNAL GENERATOR 
Lafayette Radio, 165 -08 Liberty Ave., 

Jamaica 33, N. Y. is now offering a new 
all- purpose signal generator for align- 
ment of TV and FM receivers. 

The Model LSG -50, imported from 
abroad, provides a range of sweep fre- 
quencies of 3 mc. to 260 mc. in two 
bands and marker frequencies of 3 mc. 
to 225 mc. in four overlapping bands. 
The linear and shielded electromag- 
netic sweep provides a continuously 

variable sweep width of 12 mc. or more. 
Built -in variable retrace blanking is 
also provided. 

A 4.5 mc. crystal with accuracy of 
.002% is supplied with the generator 
and plugs into the front. The crystal 
provides a means of checking generator 
calibration accuracy and also provides 
a second marker for r.f. or i.f. align- 
ment as well as a 4.5 mc. signal 
for alignment of intercarrier sound 
channels. 

The instrument is housed in a grey 
wrinkle metal cabinet which measures 
9"x131/2 "x6" and weighs 20 pounds. A 
convenient carrying handle is also pro- 
vided. Write the company for com- 
plete specifications and price. 

CAPACITOR ANALYZER 
Sprague Products Company, North 

Adams, Mass. has developed a new 
"Tel -Ohmike" capacitor analyzer which 
is being marketed as the Model TO -5. 

Designed for TV service work, the in- 
strument measures capacitance, power 
factor, leakage current, insulation re- 
sistance of capacitors, as well as the 
turns ratio of iron -core transformers. 

Compact and easy to use, the new 
Model TO -5 has many unique features 
designed to facilitate servicing opera- 
tions. It has push- button range selec- 
tion, extended capacitance ranges from 
1 i fd. to 20,000 pfd., direct meter 
reading of insulation resistance up to 
20,000 megohms, direct leakage cur - 

(Continued on page 163) 
January, 1958 

MONEY - MAKING 

METERS 
That's what hundreds of Mobile -Radio Engi- 
neers call their Lampkin Test Equipment! 

LAMPKIN 105 -11 MICROMETER 
FREQUENCY METER. .Measures all 
nearby crystal -controlled transmitters, 
0.1 to 500 mc. No additional crystals 
or coils needed. Price $220.00 net. 

LAMPKIN 205 -A FM 
MODULATION METER. Measures 
peak FM swing ±-12.5 kc. or ±25 
kc. on transmitters from 25 to 500 
mc. in :. one band. Price $240.00 
net. 

Wouldn't you like a guaranteed income in this 
competition-free field? To learn more ask for 
free booklet, "How To Make Money in Mobile - 
Radio Maintenance." 

MAIL COUPON 
TODAY 

Easy monthly payment plan 
availablei 

LAMPKIN LABORATORIES, INC. 
MFM Division 

BRADENTON, FLORIDA 

HI -FI COMPONENTS 

ELECTRONICS 

ACCESSORIES 

PRE-AMPLIFIER 

Model PA- 110... List $12.95 
You can now convert your HI -FI ampli- 
fier or RADIO- PHONOGRAPH (with con- 
trols) for use with any VARIABLE 
RELUCTANCE CARTRIDGES or TAPE 
RECORDER. Frequency response 11- 
25,000 CPS ±1.5 db. Noise and hum 
level 60 db below 10 milivolts- 
overall gain 34 db. 

Shielded Cable with Molded -on Pin 
Plug 
Phono Input Jack 
On -Off Switch 
Pilot Lite 
110 -117 volts 60 cycle AC . . . 15 
watts 
Handsome Copper and Black Enclosure 

Manufactured By .. . 

DYNAMIC ELECTRONICS -NEW YORK, INC. 
Forest Hills, Long Island, N. Y. 

r 
LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 
At no obligation to me, please send 

Free booklet Data on Lampkin meters. 

Name 

Address 

City State 

COYNE 
TRAINS YOU 

IN SPARE TIME 
AT HOME 

Rrvo - co 1-.°11 

Only from famous COYNE do you get this 
modern up -to -the minute TV Home Training. 
Easy to follow instructions -fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 
cludes UHF and COLOR TV. Personal guid- 
ance by Coyne Staff. Practical lob Guides to 
help you EARN MONEY QUICKLY IN A 
TV-RADIO SALES AND SERVICE BUSI- 
NESS -part time or full time. COSTS 
MUCH LESS -pay only for training -no costly 
"put together kits." 
SEND COUPON FOR FREE BOOK 
SEND COUPON BELOW for Free Book 
and full details including EASY PAY- 
MENT PLAN. NO COST OR OBLIGA- 
TION-NO SALESMAN WILL CALL. 

B.W.COOKE,JR. C OYN E FOUNDED 1899 

PEES. 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. Paulina Dept.18 -H8 Chicago 12, Illinois 

COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, Ill., Dept. 18 -H8 

Send FREE BOOK and details of your Television 
Home Training offer. 

Name 

Address 

City St'ue - - 
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A 

Min. Order S3.O0 -25% with Order -F.O.B. New York 

I I 

PLATE SUPPLY KIT 
2000 VDC @ 680 Ma 

2 plate transformers. 1 Rectifier Fil. trans. for 
866 tubes. A 630 mil choke and Four 1 MFD 3000 
VDC Oil Condensers. (Transformers, chokes and 
condensers described below.) 
ALL FOR $35.00 

PLATE TRANSFORMER 
Primary 110 V. 60 y. i5 /m KW. secondary 
2350 -0.2350 V. AC @ 680 Is full w e by 
using two transformers. Each -Sizes 7 "x7 ̂ x7 ". 
Weight 40 lbs. each with Porcelain $r14r95 

r. 
Insulator. 2 for LLY l 
Eaeh 

above 2350 V. AC @ 340 MA 1/2 av 
$14.95 

FILAMENT TRANSFORMER 
Primary 110 volt 60 ycle. Secondary 2% 2 V. 
10 amps 10,000 V. Insulation. Suit. $ able for pair of 866 tubes ár95 

OIL CONDENSER 
BRAND 

2 MFD 600 VDC .50 
4 MFD 600 VDC .75 
6 MFD 600 VDC .85 
8 MFD 600 VDC .95 -S 10 MFD 600 VDC 1.19 

12 MFD 600 VDC 1.50 
1 MFD 1000 VDC .60 
2 MFD 1(100 VDC .85 
8 MFD 1000 VDC 1.95 

30 MFD 1000 VDC 2.95 
1 MFD 1200 VDC .45 
i MFD 1500 VDC .75 
2 MFD 1500 VDC 1.10 S e MFD 1500 VDC 2.95 

10 MFD 1500 VDC 3.50 
24 MFD 1500 VDC 6.85 

1 MFD 2000 VDC .85 

SPECIALS 
NEW 
2 MFD 2000 VDC 1.50 
4 MFD 20(10 V11C 3.50 
6 MFD 2000 VDC 4.95 
2 MFg 2500 VDC 2.50 
4 MFD 2500 VDC 4.95 
1 NIFD :1(11111 VI1C 1.85 
4 MFD 3000 VDC 6.95 
1 MFD 7500 VDC 6.95 
2 MFD 10 0010 

DC 2.95 
VDC 39.95 

1 MFD 15,0(10 
VDC 34.50 

1 MFD 25,00n 
VAC 69.50 

30 MFD 330 AC. 1.95 
8 MFD 680 AC 

(2000 DCl 2.35 
16 MFD 660 AC. 2.95 

S CHOKE -FULLY CASED 
S 10 HENRY 80 Mil (unshielded) 900 . 6 HENRY 150 Mil $1.50 

8 HENRY @ 200 Ma 1.95 
10 HENRY @ 315 Ma 3.50 

3 HENRY @ 630 Ma 3.50 
8 HENRY 500 Mil 5.95 

S 20 HENRY 500 Mil 9.95 
7.5 HENRY 650 Mil (Thordarsen 

com. series) 6.95 

SIGMA SF RELAY 
1,2;20.0i ohm in dual 6,000 ohm coils. ( Can be 5 ed) SPOT adjustable s Ives ontaets Ad- l table armature tension. 'Operates on 500 S. microamperes or less. Ultimate in a sensitive 
relay. Ideal for precision control $s work e r 95 40 

Write for quantity prices. 

REDMOND BLOWER 
110V. 60 cyc. .3 Amp. 1600 Rpm. 324" Blower '' A wheel- Outlet 2" Diameter. Suitable for $ír95 cooling Transm. tubes, etc. r 7 ea. 

for $15.00 -. 

RELAYS I. 
Sealed Claire SPST. Norm. closed 3000 ohm 95c 
coil a ma. ea 

@q Claire 
DPDT cont.p10 amp 125V, Se s.d4MA`ea. $$r95 

R Cutler Hammer Contactor -110V 60 ey. 4 co oc pole s.t. Norm. open 25 amp contacts . ea. 
Hermetically Sealed Relay Coil 110V AC e 

...WU 60 ey SPOT Contacts 5 Amps ea. 'P 
12 Volt DPDT DC Relay $ír35 Each J 
Cramer Time Delay Relay, 220V 60 cy. 

ee oc 45 see. adj. 2 pole DT ea .7 
G.E. Plug in Relay 5 prong 2000 ohm 

$2r50 . Coil 4 mil. SPOT (Sigma 4F) ea (2. 
Telephone type relay 12 V. DC @ 10 ma. 

$1 
rí15 , 

triple pole single throw. Normally open. L 
Dynamotor Starting Relay, 12VDC 20 $1.50 amp contacts 
G.E. Relay control, contains 8000 ohm 01 r1 n relay, sensitivity 2 mils.10 for $9.25. ea. V 

PANEL 
G.E., WESTINGHOUSE, 

211 METERS 
0 -5o Micro DC. 
0.25 Ma OC 
0 -200 Ma DC 
0 -100 Mil DC . 

0 -500 Mil DC. 
1.0 -1 Amps DC 

' 0 -5 Amos DC 
-25 Amps DC 

0 -50 Amos DC 
18 -36 Volts DC 
n.nn Volts nC 
0 -150 V. AC 
0 -4 Amps RF . 

3" METERS 
20 -0 -20 Micro. 
0.50 Micro 
0 -100 Micro 

O). 

(Scale 0 -31 ....5.95 

..5.95 
2 95 

..2.95 

..2.95 

..2.95 

..2.95 
.2.95 

..2.95 
..2.95 
..1.99 
..2.95 

3 49 
..2.95 

...8.95 
"'6.95 

METERS 
W.E., SIMPSON, etc. 
o -3 Mil 3.5 KV 

O 
seal 4. 

-5 Mil DC 3 95 
0 -50 Mil DC 3 95 
0 -100 Mil DC ....3.95 
0-200 Mil DC 3.95 
0 -25 Amp DC 3.95 
50 -0 -50 Amp DC 4.50 '. 0 0.500 Volts DC 4.50 
0 -1 KV DC 

.5 KV DC 
. 5.50 

5 00 
0 -1 ,. 

0 -7.5 V. AC 3 95 
0 -30 Amps RF with 

Ext. Thermo- 
co.ple 12.95 1,q, Running Time Meter ,} 
0-9,999.9 hrs. 
110 
removed 0from 

equip.) 9 95 - 
MISCELLANEOUS SPECIALS 
NON- INDUCTIVE RESISTORS 

100 ohm 100 watt 2 for 51.75 50 ohm 6 watt.......... .ea. 35e V HEINEMANN CIRCUIT BREAKER 
AM12MT 110V. 60 cy 20 Amps' ea. $1.10 

PEAK 
I ELECTRONICS COMPANY I 

166 W. Broadway, New York 7, N. Y., WO -2 -5439 I 

I- 1 
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Ham Participation in IGY 
(Continued from page 8) 

With simple receiving equipment 
you can easily determine the starting 
and ending times of satellite transmis- 
sions. These should be established as 
accurately as possible, and the use of 
an auxiliary receiver, tuned to WWV, 
would be highly desirable in arriving 
at this schedule. 

Accurate amplitude readings of sig- 
nal levels would be most useful in in- 
dicating a satellite transmission or 
pass over your meridian of longitude. 
For this purpose, a signal strength 
meter calibrated in microvolts may be 
rigged to your receiver in lieu of the 
exisiting S- meter. Such a simple proj- 
ect is well within the technical means 
of countless amateurs. Again, these 
readings should be correlated with 
WWV to fix, precisely, the time of 
maximum signal strength. If you have 
a home tape recorder, your contribu- 
tion can be even more valuable. With 
it, you can freeze, for evaluation by 
scientific groups, the complete record 
of each pass the satellite makes within 
range of your station. Tapes may be 
sent to the Naval Research Labora- 
tory, Washington 25, D. C. If possible, 
WWV time -signals should be super- 
imposed on the tape. It is anticipated 
that your tapes will be returned to you 
after the information has been ex- 
tracted. 

Other than these essentials, the only 
piece of equipment needed that might 
not already be in the shack is a con- 
verter or receiver that will operate 
on 108 mc. Amateur literature con- 
tains many descriptions of designs that 
may be adapted and there is a great 
deal of latitude here for the experi- 
menter to improvise. Practically any 
two or six meter converter can be 
modified to cover the satellite trans- 
missions. 

For the advanced ham or amateur 
radio club seriously interested in track- 
ing the earth satellite, project "Moon- 
beam" has been set up by the Naval 
Research Laboratory. Requests for 
technical information and consulting 
assistance on equipping, establishing, 
and operating stations in the "Moon- 
beam" volunteer radio network should 
be directed to the Satellite Office, IGY 
Committee of the National Academy of 
Sciences, Washington, D. C. For com- 
plete details on the two amateur track- 
ing systems mentioned above, address 
Mr. Roger L. Easton, Naval Research 
Laboratory, Washington 25, D. C. re- 
garding Minitrack Mark II; or Dr. H. 
L. Richter, Jr., Jet Propulsion Labora- 
tory, California Institute of Technol- 
ogy, Pasadena 3, California regarding 
Microlock. 

The American Radio Relay League, 
national amateur radio organization, 
operating under a contract with the 
U. S. Air Force, has established a pro- 
gram to collect v.h.f. data on a world- 
wide scale. If you experience freak 
operating conditions above 50 mc., you 

have another opportunity to aid in 
furthering knowledge in this part of 
the spectrum. All observations of an 
unusual nature should be reported to 
Mason Southworth, W1VLH, ARRL- 
IGY Project Coordinator, 530 Silas 
Deane Highway, Wethersfield, Con- 
necticut. Amateurs interested in tak- 
ing an active part in this program may 
register now. A monthly bulletin con- 
taining news of the IGY and reports 
of special interest will be sent to par- 
ticipating amateurs. 

Amateurs living in the Southwest 
have an unprecedented opportunity to 
aid in one of the most imaginative 
experiments yet conceived. Operation 
"Smoke- Puff" has as its goal the crea- 
tion of an artificial ionosphere -the 
necessary ingredient for long distance 
communication. Success in this area 
could point the way to the eventual 
control of the one factor that dictates 
when hams, and the commercials too, 
are likely to work DX. Previous work 
has indicated that it is possible to 
create ionized "patches" by releasing 
chemicals from high -altitude rockets 
shot into the upper atmosphere. Future 
experiments will attempt to determine 
how far communication might be ex- 
tended by this means and for what 
length of time. Interested amateurs 
living in Wyoming and states to the 
south, may contact O. G. Villard, 
W6QYT, Radio Propagation Labora- 
tory, Stanford University, Stanford, 
California. 

Any ham tired of working DX or 
pounding brass need look no further 
to find again that grand feeling of 
doing something as new as tomorrow. 
Why not join in the IGY -man's great- 
est scientific endeavor? 

Satellite Stories 
Since RADIO & TV NEWS is so vitally 

interested in the entire IGY program 
and especially the important part that 
can be played by the radio amateur, we 
are inviting all our ham readers to re- 
port to us on any unusual experiences 
and activities encountered pertaining 
to satellite tracking or other phases of 
the IGY program. We are also inter- 
ested in feature articles on equipment 
that can be used in the program, such 
as a good 108 -mc. converter. If you 
have any worthwhile information to 
pass along, let us hear from you. 

Integrated Speaker System 
In our editorial that appeared in the 

December, 1957 issue we promised our 
readers a further report and additional 
information on the Integrand servo - 
speaker system that was first intro- 
duced in our October issue. Unfortu- 
nately we have not as yet heard a 
demonstration of the unit so that we 
cannot report further on it. As was to 
be expected with such a new product 
with its highly specialized design, the 
manufacturer has had some difficulty 
in obtaining suitable parts that would 
match the design of the transistorized 
circuits. We intend to keep our readers 
informed of any further develop- 
ments W.S. 

RADIO & TV NEWS 
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Service & Public Relations 
(Continued from page 61) 

and the consumers' hope lies in the 
expansion of direct manufacturers' 
service. 

While the natural tendency is to rise 
up in righteous wrath and "tell the 
editor off" when articles like that ap- 
pear, such venting of personal dis- 
pleasure does nothing to solve the 
problem of bad public relations. It is 
a big problem that must be studied 
realistically by every set dealer and 
by every service dealer. The way it is 
handled and the extent of the dealer 
cooperation in a program to improve 
public relations will play a vital part 
in shaping the entire future of inde- 
pendents in the electronics distribution 
and service fields. 

Contrary to the Time statement that 
dealers are glad to be "relieved of the 
expensive burden of service, " -a state- 
ment apparently picked up verbatim 
from the dealer -promotion material of 
one large manufacturer -TV- appliance 
retailers have found that sales are 
geared directly to service. They have 
discovered that, when they farm out 
their service work, they cut loose from 
their most important contacts for new 
business. 

Service shops, too, have discovered 
that sales and service are Siamese 
twins. In a recent issue of the "Hoosier 
Test Probe," service dealers were ad- 
vised that "Strictly service shops are 
becoming a thing of the past. If you 
don't trade that customer into a new 
piece of goods when he's ready, some 
smart service dealer will, and walk off 
with your customer. Remember, when 
the old set blows up, you're the first 
man on the scene." 

It is well known throughout the in- 
dustry that well managed, competently 
staffed, independent service shops can 
provide more economical and efficient 
service than either distributor- or 
manufacturer -controlled service depots. 
However, competent service talent and 
equipment transported to the home for 
on- the -job servicing is expensive, and 
home owners must be educated in the 
realities of maintenance costs in push- 
button homes. The virtually fool -proof, 
maintenance -free gadgets visualized in 
the Time piece may be a reality some- 
day, "when and if," but, until that time, 
home owners had better be prepared 
to pay adequate charges for the serv- 
ice of products produced by profit - 
minded manufacturers competing for 
their favor and business. 

The thousands of set retailers and 
service dealers represent a tremendous, 
latent force. If their public and cus- 
tomer relations efforts could be welded 
together in a common program, the 
entire sales and service atmosphere 
would improve immeasurably. Until 
such time as a common program is 
developed, each service dealer will have 
to solve the problem of public relations 
on an individual basis in his own 
community. 30 
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HEED 
THIS 

GIANT 
ALL NEW 1958 

A COMPLETE BUYING GUIDE FOR EVERYTHING IN 

RADIO TV 
ELECTRONICS 

172 
ICING-SIZED 

PAGES 

EVERYTHING 
IN RADIO 
TV AND 

ELECTRONICS 

100'S OF 
NEW ITEMS 
LISTED HERE 
FOR 1sT TIME 

21 PAGES 
OF BARGAINS 
NOT IN ANY 
OTHER CATALOG 

WWI 5 x BURSTEIN- APPLEBEE CO. Dept. M, 
Tesis, s 1012 -14 McGee St., Kansas City 6, Mo. 
cgs, MOM. p Send Free 1958 B -A Catalog No. 581. 

INDEX PAGE ACNE BAlti 

BURSTEIN-APPLEBEE 

NAME 

ADDRESS 

CITY STATE 

LOWEST PRICES ANYWHERE! 
TELEGRAPH SET -TG5 with 
Key and Case $5.95. Sputnik 
the II Key w /cover and 4' cord 
and PL55 and adjustable straps, 
special $1.95. Thigh Code Key 
J45 w /3' CD201 and plug, 
$1.98. Telegraphers Key w /cover 
J48 w /line and PL55, $1.98. 
DYNAMOTORS -DM28 good 
$4.75, D32 good $1.95, DM34 
good $4.55, DM36 good $4.55, 
DM37 good $5.75, PE101 ,00d 
$5.95, PE101 Brand New $7.95 
28V input, 250V /60MA output 
$1.95. Aviation type 377 -12 
to 14V input, 425V/.163 AMP - 
Special, Brand New $8.00. 

CONTROL BOX -WE HAVE 3# OF THEM 
Government cost in excess of $200 each. Our catalog #1100, 
$1.00 -#1200, $3.95 -#1300, $4.95. Sample parts -Re- 
lays, Motor Relays, Rheostats, Resistors, Switches, Coils, 
Condensers. 

Pulse XFMR- U12920 or 9318 -$3.95 each. Varistor 163906 
or 1618710 -53.95 each. Thee- 
mister D163298- 53.95. 
TUNING UNIT for BC61O- 
TU47.48- 49- 50- 51- 52 -53- 54. 

53.95 each 
ANTENNA FISHPOLE -3' -394; 
6' -894; 9'- 81.39; 12'- 
Bases MP 

15'-52.29; 
37 157 -54 95 

each. 
o 

RES Field Telephone Set. 
Special 513.95 

CIRCUIT BREAKERS - 115V 
each. 220 Ma-51.95; p 

4Amp Dual 

All shpts. F.O.B. whs. Send 25% dep. wi h all C.O.D. orders. Item sub. 
to prior sale & change of price without notice. Min. order $2.50. 

EAST MEADOW SURPLUS CO. 
462 Chestnut Lane Dept. R -1 East Meadow, N. Y. 

-at I= ea me M M to- --to -M M - - - -1 to e1 

MIKES -T17 Carbon Hand $4.95; 
T30 Carbon Throat 296; MO /UR 
Boom Mike for Headset $3.50; 
CD3O7A Est. Cord w /PL55 & 
JK26 -894. 
HEADSET -FI63U Headset w /Boom 
Mike $6.95; 11S33 Lo Imp $3.95; 
11530 Lo Imp $1.95; H16U Hi 
Imo $2.75; Coll Cord 7 to 8' long 
3 conductor for Mike 994; MC385A 
Adapter Hi -Le Imp for HS33 or 
38 694. 
HANDSETS -w /PL55 & 68 -TS10- 
Sound Powered $7.95; set of Two 
(2) $14.95; T513 & TS9 -$4.95 
each. T515- $5.95. 

WE ARE SUPPLIERS OF MAIN- 
TENANCE PARTS FOR ALL 
ARMY GROUND EQUIPMENT. 
SEND US YOUR INQUIRIES. 
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BE QUALITY WISE .. BUY QUAL -KITS! 

HI -FI AMP. KIT 
Complete 6 tube -10 watt 
amplifier. Push -pull 
beam power output, 
built -in pre-amp. 5 posi- 
tion selector switch, 3 
position record equaliza- 
tion, LP, RIAA, Eur. Re- 
sponse 1/2 db. 20- 20,000 
cps. Output 10 watts at 
less than 2% IM. Low 
noise level and harmonic 
distortion. $28.50 

Every kit complete 
with 28 page fully illus- 
trated instruction and 
assembly manual. Cov- 
er and legs optional. 

0 
HI -FI AM -FM TUNER KIT 

Advanced 7 tube circuit 
plus Rectifier for full 
sensitivity and selectiv- 
ity. Distortion less than 
1 %. Sensitivity is 5 uv 
for 30 db quieting on 
FM, 25 uy AM. Armstrong 
FM Circuit with limiter. 
Foster -Seeley Discrimi- 
nator. 20- 20,000 cps re- 
sponse. Full AFC control - no drift. Easy assem- 
bly. $28.95 

Add 10% Fed. Tax 
Write for FREE catalog 
and name of nearest 
dealer carrying these 
remarkable units. 

QUALITY -ELECTRONICS 
319 Church St. Dept. T -1, New York 13, N. Y. 

Radio experts solve your 
engineering problems 
Save $6.50 on newly revised 

RADIO ENGINEERING LIBRARY 

At your fingertips in one convenient source -facts, 
standards, practices, data for the whole field of radio 
engineering. Highlights current developments 
in transistors, other semi -conductors, micro- 
wave tubes, pulse techniques, color TV, and 
more. Covers everything from tube and cir- cuit fundamentals through essentials of ma- 
jor fields of application. 
OVER 4000 PAGES OF PRACTICAL MATERIAL! 
Five fact - packed volumes of 
data, graphs, charts and 
tables give information quick- 
ly. Includes material on 
UHF, frequency modulation, 
instruments and methods for 
measuring high frequency, 
etc. Selected by radio spe- 
cialists as most helpful ma- 
terial for engineers, design- 
ers, and others in communi- 
cation, broadcasting, aircraft 
radio, and related fields, this 
Library is yours at a special 
price on easy terms. 

10 -DAY FREE TRIAL! r 

Pay as you use on 

E ASY TERMS 
3rd Ed.-- Fundamen- 
tals of Vacuum Tubes 
(Eastman); 3rd Ed. - Electronic & Radio 
Eng'g. (Terman); 
2nd Ed.- Communi- 
cation Eng'g. (Ever- 
itt); 2nd Ed. -High 
Freq. Measurements 
Ulundi ; 4th Ed.- 

Radio Eng'g. Ilndbk. 
(Henn). 

McGraw -Hill Book Co., Dept.RTN -1 
327 W. 41 St., New York 36, N. Y. 
Send for 10 days' FREE trial, the Radio Engineer- 
ing Library. In 10 days I will send (check one) 

$49.50; or $7.50 in 10 days and $7.00 a 
month until $49.50 is paid -a savings of $6.50 over 
regular price of $56. Otherwise, I will return books 
postpaid. 

Name 

Home Address 

City & State 

Employed by 
For price and terms outside USA, 
write McGraw -Hill Intl., N.Y.C. 
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Transistor Modulator 
(Continued from page 43) 

flat, and smooth. The transistors are 
insulated from the chassis by 0.002 - 
inch mica spacers, which will be found 
in the mounting hardware kit fur- 
nished with the transistors. A drop of 
silicone oil or a small amount of 
silicone grease (such as Amphenol 
53 -307) should be placed on both sides 
of the mica insulators for better heat 
transfer to the chassis. Use great care 
in handling the mica insulators during 
assembly as they break very easily. 
Assemble the transistors to the chassis, 
using shoulder washers on the under- 
neath side of the chassis to center 
the transistors in their mounting holes. 
Tighten the mounting nuts to about 
ten inch -pounds of torque, then place 
solder lugs on the mounting studs. A 
second nut on each stud completes the 
assembly. Before connecting any tran- 
sistor leads, make an ohmmeter check 
for shorts between all terminals and 
ground. When wiring, remember that 
the collector terminal is the solder lug 
attached to the mounting stud. The 
base lead is green, and the emitter 
lead yellow. The leads may be sol- 
dered directly into the circuit, using 
normal soldering procedures. 

After the wiring is completed, 
double -check the transistor stage for 
wiring errors before applying power, 
paying particular attention to the base 
and bias circuits, since shorts or opens 
here may damage the transistors. 
Also, before connecting the modulator 
to the power source, be sure that the 
load is connected and the battery 
polarity is correct. Performance may 
be checked on the bench by discon- 
necting the secondary circuit of the 
modulation transformer from the high - 
voltage supply and connecting a test 
load consisting of two 2500 -ohm, 20- 
watt resistors in series across the 
secondary. Do not at any time operate 
the modulator without a load con- 
nected to its output. Temporarily 
break the primary center -tap lead of 
the modulation transformer and insert 
a 0 -5 ampere meter between center - 
tap and ground, with its negative ter- 
minal grounded. Remove the 12AU7 
tube from its socket and apply 12 volts 
d.c. from a storage battery to the 
modulator. The ammeter, which reads 
total collector current, should indicate 
between 0.10 and 0.25 ampere idling 
current. If there is no reading, or a 
high reading, turn off the power im- 
mediately and recheck the circuit for 
wiring errors or defective components. 
If the current is only slightly outside 
the limits given, and you are certain 
your ammeter is accurate, correct it 
by changing the value of R5, reducing 
it to increase the current and vice 
versa. The exact setting is not critical 
in this application. After the collector 
current has been set, plug in the 12AU7 
tube and speak into the microphone. 
The collector current should rise to 2 
amperes or more on sustained voice 

peaks. If an audio oscillator and oscil- 
loscope are available, apply a 400 -cps 
sine -wave test signal through a ca- 
pacitor to the microphone jack and 
observe the waveform between either 
collector and ground. Normal opera- 
tion is indicated by -a clean sine wave 
which increases in amplitude as the 
input is increased, finally clipping on 
both peaks at about the same time. 
The peak -to -peak amplitude of the sig- 
nal at the point of clipping should be 
slightly less than twice the battery 
voltage, and the collector current 
should be between 3 and 4 amperes. 
While testing, avoid touching the 2500 - 
ohm load resistors, since a peak volt- 
age of over 500 volts will exist across 
them. While bench testing the mod- 
ulator, it is well to operate it into the 
dummy load for several minutes at 
full power, while checking the temper- 
ature of the transistor cases at fre- 
quent intervals. When operated at 
normal room temperature from a 1.2- 
volt source, the transistors should not 
become too hot to touch with the 
bare hand. 

After completion, the modulator 
should be installed temporarily in the 
car and the transmitter loaded to 
rated plate input. Make a check of 
modulation percentage, using the 
method of measurement best suited to 
the equipment on hand. Reduce the 
gain if necessary by increasing the 
value of R1 or omit it entirely if 
maximum gain is required for the 
operation of a low- output microphone. 
Once set correctly, the gain of the 
circuit should remain constant over 
long periods of time. 

If a vibrator pack is to be used as 
a power supply for the r.f. portion of 
the transmitter, another capacitor, C5, 
should be added as shown in the 
schematic. Its purpose is to decrease 
the rate of change of the d.c. current 
in the secondary of the modulation 
transformer when the push -to -talk 
switch is released, thereby reducing 
inductive voltage spikes which might 
exceed the maximum voltage ratings 
of the transistors. It may be omitted 
if a dynamotor power supply is used. 

At the last moment, the authors 
have obtained and tested samples of a 
newly announced Stancor modulation 
transformer, designated as type TA -17. 
Developed especially for use in this 
circuit, the Stancor transformer has 
an 8 -ohm center -tapped primary wind- 
ing and secondary taps to match either 
an 807, 1625, or 6146 r.f. amplifier 
tube. 30 

Output waveform at 30.6 -watt power level. 
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Within the Industry 
(Continued from page 28) 

The appointment of ROLLAND V. ROBI- 
SON as product manager, semiconduc- 
tor sales, for Sylvania Electric Products 
Inc. has been announced . . . EDWARD 
ALPERT has been advanced to the posi- 
tion of communications field sales ad- 
ministrator and JOSEPH J. SEDIK to 
the post of communications product 
planning manager for Raytheon Manu- 
facturing Company's commercial equip- 
ment division . . . DONALD HAMILTON, 
JR. has been named president of The 
Audograph Company . .. The appoint- 
ment of ALVARO D. BIAGI as executive 
engineer at Federal Telecommunication 
Laboratories has been announced . . . 

ROBERT BURNS has been appointed sales 
manager of the catalogued products di- 
vision of Chicago Standard Transformer 
Corp. . . . SEYMOUR WINUK has been 
promoted to the post of assistant sales 
manager for selenium rectifiers, semi- 
conductor division, Radio Receptor 
Co. . . . JOSEPH L. HELLER, sales man- 
ager of Todd Products Co. Inc. and its 
affiliate Todd -Tran Corp., announced 
his resignation as a director and officer 
. . . ROBERT J. HIGGINS has been ap- 
pointed to the newly created position 
of advertising supervisor, high -fidelity 
phonograph and radio, Sylvania Elec- 
tric Products Inc.... Allen B. Du Mont 
Laboratories, Inc. has appointed ROB- 
ERT E. RUTHERFORD SR. and KENNETH 
F. HOAGLAND staff assistant to the 
vice -president, tube operations, and di- 
rector of engineering, respectively . . . 

DR. G. H. BROWN has been named chief 
engineer, industrial electronic products, 
RCA ... Atlas Precision Products Co., 
division of Prudential Industries, Inc., 
has appointed JERRY CUMMINS general 
sales manager . . . LEON KNIZE has 
joined Stromberg- Carlson as sales man- 
ager of high -fidelity components . . . 

ROBERT J. REIGEL has been elected 
vice -president in charge of sales of 
Adorn Plastic Specialists, Inc. . . . 

JOHN ANDERSON has been elected vice - 
president of National Electronic Plas- 
tics, Inc. . . . MARVIN KULLBACK has 
joined CGS Laboratories as a project 
manager in the engineering depart- 
ment . . . DR. RAYMOND L GARMAN 
has been elected to the office of vice - 
president, engineering and research, 
General Precision Equipment Corp... . 

Announcement has been made of the 
appointment of DON WERTER as pur- 
chasing agent for Clary Corporation ... ERNEST L. HALL. has been named 
staff assistant to Benjamin Abrams, 
president of Emerson Radio and Phono- 
graph Corp. . . . JOSEPH W. LEWIS has 
been appointed an assistant to the 
president of Beckman Instruments, Inc. 

. . . E. L. BRAGDON has been named to 
the newly created position of trade 
news editor, Radio Corporation of 
America ... M.T.E. GOLDUP of Mullard 
Ltd. has been elected president of the 
British Institution of Electrical Engi- 
neers for 1958. He is a specialist in 
tube design. 30 

LEARN BAS C 

ELECTRICITY first! 
BASIC 

ELECTR 

BRAND NEW: 
No matter what kind of radio, elec- 
tronic, communications or electrical 
work you plan to do, this is the most 
important training of all. 

Only $6s° 
for the complete training . 

NO LESSONS TO WAIT FOR 

Includes BASIC 
ELECTRONICS . . . 

both general and industrial . . . 

even covers transistors and 
their uses. 

Brings you the complete 

"KNOW -HOW" of: 
Circuits & Currents; Con- 
trols; Magnetism & Electro- 
magnetism; Capacitance; 
Inductance; Resistance; 
Phase Relations; Genera- 
tors; Motors; Transformers; 
Rectifiers; Wiring Illumina- 
tion; Instruments and Meas- 
urements; Electronic Tubes; 
Amplifiers; Oscillators; 
Transistors; Industrial Elec- 
tronics and Automation; X- 
Rays; Power Factor; Servos 

. . . and dozens of 
other subjects. 

396 PAGES OF BASIC 

Your Key to Success 
in Radio - Electronics 

Every piece of electrical equipment from giant 
industrial units to TV sets; from guided missile con- 
trols to hi -fi systems and all the rest are based on the 

same fundamental electrical principles. 
That's why we say: Learn your Basic Electricity first 

. learn it thoroughly ... then everything else comes 
10 times as easy! 

You'll read advanced technical literature with new 
understanding. You'll have a firm grasp of ALL elec- 
trical electronic matters that will amaze you. And you'll 
be far better fitted for interesting, good -paying jobs along 
almost any electrical line. 

PRACTICAL TRAINING that puts you ahead! 
This new 396 -page BASIC ELECTRICITY Manual by 

Rufus Turner brings you the kind of intensely practical, 
diversified training that can pay off in a dozen different ways! 

From basic currents and circuits to electromagnetism . . . 

from polyphase systems to 'phone fundamentals . from 
ammeters to oscilloscopes . right down the line to tran- 
sistors, tubes, sound reproduction, industrial applications and 
even telemetering, BASIC ELECTRICITY covers the field. 

PRACTICAL TRAINING that shows you how! 
300 pictures and charts make things doubly clear. 
You get practical examples of such things as reactance, 

phase relations, impedance ... even power factor. 
You see how and why to make measurements by various 

methods. You learn about all instruments in common use. 
"Set up" diagrams teach you to extend meter ranges or to 

measure temperature, speed. strain, thickness, etc. Essential 
elements such as motors, generators, batteries, polyphase, etc.. 
often neglected by ordinary electronic books are fully covered. 
Complicated controls are explained with no need for 
advanced mathematics to understand them. 

BASIC ELECTRICITY is "must" training for beginners - 
and is equally ideal as a "brush up" course for experienced 
technicians. Send coupon today. You be the judge! 

ELECTRICAL -ELECTRONIC "KNOW- HOW "! 

Dept. RN -I8, Rinehart & Co., Inc. 
232 Madison Ave., New York 16, N. Y. 

Send Turner's 396 -page BASIC ELECTRICITY for 10 -day FREE EX- 
AMINATION. If book is satisfactory, I will then send you $6.50 (plus 
postage) promptly in full payment. If not, I will return book within 10 days 
and owe nothing. (Save! Send $6.50 with order and we pay postage. Same 
10 -day return privilege with money refunded.) 

Name 

Address 

City, Zone, State 

OUTSIDE U.S.A. -Price $7.00 cash with order. Money back if you retain 
book within 10 days. 
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IF YOU will read the introduction to 
my record column, you will know 

that a stereo disc is on the way. Well, 
friends, no sooner did the news of the 
stereo disc come out than the prophets 
of doom were busy. "Stereo on tape is 
dead," they cried ... "the tape machine 
boys have had it," and other similar 
junk. They figured that the stereo disc 
would most likely retail for the old 
LP price of $5.95 and tape simply 
would not be able to compete. During 
the show I talked to most of the tape 
machine manufacturers and the stereo 
tape producers. For people who were 
supposed to be going out of business 
they had a most cheerful mien. As far 
as I could determine, almost without 
exception the tape people feel that the 
stereo disc will help, not hinder and 
that it will stimulate stereo on tape. 
Most felt that co- existence was cer- 
tainly possible and probable. After all, 
one party said to me, tape is still in- 
herently the best medium for stereo 
and there will always be people who 
want their stereo in the specialty class. 

If any real threat should arise, the 
tape people won't be caught napping. 
In the works are new oxide formula- 
tions that will enable today's frequency 
response at 71/2 to be reproduced at as 
little as 17/s ips. This would obviously 
bring stereo tape costs down. Also in 
prospect is the idea of dual -track 
stereo, in other words, a total of four 
stacked heads, two per each half of 
tape. This would double playing time 
of stereo tapes and also result in lower 
prices. It is claimed that the smaller 
gap areas of these heads will be able 
to maintain as good a signal -to -noise 
ratio as presently exists. Of course, in 
any final showdown, tape always holds 
the ultimate trump in that they can al- 
ways go to true three -channel stereo, 
something the disc cannot! 

Unless otherwise noted all tapes re- 
viewed herein are stacked stereo re- 
corded at 7.5 ips on 7" reels according 
to NARTB standards. 

SCHUBERT 
SYMPHONY #8 

Philharmonic Symphony Orchestra of 
London conducted by Artur Rodzinski. 
Sonotape SWB8024. Price $11.95. 

This tape arrived in one of Sono - 
tape's handsome new packages which 
are much easier on the eye than the 
previous containers. The second per- 
formance of the "Unfinished" to appear 
on stereo tape, this has the virtue of 
Rodzinski's deft, sympathetic conduct- 
ing and exemplary sound. This is re- 
corded less close -up than most Sono - 
tapes and, with the use of a moderately 
146 

"live" hall, gives a fairly broad acoustic 
perspective. Detail is somewhat sub- 
limated to the achievement of what 
you might call a "25th row" effect .. . 

a musical spaciousness that is quite 
natural. Probably won't appeal to all 
tastes and for those who want a more 
massive, more detailed sound, we urge 
a listen to the Munch /Victor tape. 

Stereo effects here were excellent, 
with good instrumental separation, and 
good directionality including that 
which emanated from the "ghosted" 
middle channel. Add wide dynamics 
and a reasonable signal -to -noise ratio 
as plus virtues of this fine tape. 

MOZART 
CONCERTO FOR CLARINET AND 

ORCHESTRA 
Benny Goodman, clarinetist. Boston 
Symphony Orchestra conducted by 
Charles Munch. Victor DCS39. Price 
$ 12.95. 

Every once in a while the "King of 
Swing," Mr. Benny Goodman, invades 
the classical field and the results are 
invariably interesting and most often 
musical. Here Benny crosses swords 
with Mozart and while he cannot hon- 
estly be compared to a Reginald Kell, 
for instance, neither is there much in 
his playing of this concerto to criticize. 
His technique is very assured and his 
tone clean -lined throughout the score. 
In short, a good performance lacking 
somewhat in warmth but wholly honest 
in presentation. 

Of course there is the matter of 
stereo to reckon with and the sound 
produced by Benny and the Boston 
Boys is really gorgeous. Very full, 
highly detailed recording, with excel- 
lent projection of all orchestral ele- 
ments. Acoustics here are spacious, but 
not to the full extent of the Boston 
Symphony hall, in keeping with the 
"smaller- boned," classical nature of the 
score. The Boston string sound is 
smooth and clean whether it be first 
violins or celli. Benny's clarinet is 
heard quite bright, perhaps over - 
shading the orchestral support a mite. 
Benny plays just left of center and, 
happily in this tape, there is little of 
the "speaker jumping" that is the bane 
of so many concerto recordings. All - 
in -all a very live- sounding tape with 
wide dynamics and low hiss level. 

CARPENTER 
ADVENTURES IN A PERAMBULA- 

TOR 
Eastman -Rochester Symphony Orchestra 
conducted by Howard Hanson. Mercury 
MDS5 -2. Price $12.95. 

This tape, in terms of totality of 
stereo effect, is quite the most out- 

standing yet issued. This is a rare and 
happy combination of the right kind 
of music, performed by an orchestra 
and conductor most sensitively attuned 
to the demands of the music, in a hall 
where the acoustic perspective is so 
perfect for the music as to seem almost 
contrived, and recorded with such mir- 
rored faithfulness as to give the term 
"high fidelity" new meaning. 

The music itself is turn-of- the -cen- 
tury "modern," by American John 
Alden Carpenter ... meaning that it 
isn't self -consciously full of atonalities 
and dissonances and is really very easy 
to assimilate. At any rate it is thor- 
oughly delightful and entertaining. 

Howard Hanson and the Eastman - 
Rochester Symphony seem to be as en- 
tranced by the score as this writer and 
their performance embodies a true 
virtuosity. From the moment you first 
hear this recording, you instinctively 
sense that you are going to have an ex- 
citing musical experience. The piece 
opens with woodwind and celli very 
obviously emanating from the right 
channel and with some "ghost" center - 
fill as well. A moment later the first 
violins steal sweetly onto the scene 
from the left and thus begins a work 
where the stereo interplay between the 
various choirs and instruments is about 
as pronounced as you can find. Yes, 
directionality is most evident here but 
at the same time the score is such that 
with the hall reverb, there is a sense 
of superb sonic proportion, a sort of 
lovely -sounding blend. 

This concert -hall "bloom" is en- 
hanced by the sharp instrumental de- 
tail and the very big and forward 
projection of the sound. The tonal 
pallette here is tremendously varied, 
from the soft, pastel colorings of the 
woodwind, to the brazen brilliance of 
the brass, the strings both sharp -hued 
and soft, the dark and weighty accents 
of the percussion. Yes, here is stereo 
the way it should be with all its 
vaunted spaciousness and its ability to 
convey the very soul of musical 
meaning. 

Frequency and dynamic range on 
this tape were extremely wide. I might 
add in this connection that the low - 
frequency response of many stereo 
tapes is quite poor, probably due to a 
combination of poor recording tech- 
nique to begin with and poor dubbing. 
The really low stuff, big bass drum 
for example, just doesn't have the 
proper sock to it. Not so in this tape 
where in the "policeman" section there 
is a bass drum of awesome sonic pro- 
portions. 
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GUIDE 

AUTIRØI'J 1c-EYE 
TRAINING COURSES 
MEAN MORE 
BUSINESS FOR YOU 

Courses for experienced service 
technicians provide latest repair 
information - enable you to do the 
job faster and more efficiently. 

Quick, accurate circuit diagnosis and repair to factory 

specifications boosts your profits. That's why so many quali- 

fied auto technicians attend these Guide training courses 

at no cost other than transportation and living expenses. 

The Guide Lamp diploma, awarded only to those who 

successfully complete the course, is proof that you're 

equipped to give more and better service to more 

people -and that means business. 

If you're an auto radio service dealer, come yourself, or 

send your technicians. There's one of 30 GM Training 

Centers near you. Apply through your local United 

Motors Service Division Distributor or write 

GUIDE LAMP DIVISION GENERAL MOTORS CORP. ANDERSON, INDIANA 

Jumbo -size operational panel of Guide's Autronic- 
Eye Circuit puts all parts out front for better, more 
efficient instruction. 

a á ¡r, 

Thirty modern GM 7rß 

newest agyipmnt an c 
ntttu$. Ter. ** One ni 
where you 
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Mischa Elman 
makes his home recordings on 

That's not the reason 
why you should use 

Y 

It's the best -engineered tape 
in the world... 

...gives you better highs...better lows... 
better sound all around! Saves your tape 
recorder, too - because the Irish FERRO - 
SHEEN process results in smoother tape 
...tape that can't sand down your mag- 
netic heads or shed oxide powder into your 
machine. Price? Same as ordinary tape! 

Available wherever quality tape is sold. 
ORRadio Industries, Inc., Opelika, Alabama 
Export: Morhan Exporting Corp., New York, N. Y. 
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario 
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If you are one who has yet to be 
convinced of stereo's merits, listen to 
this tape over a reasonably good sys- 
tem and, brother, you should get the 
message ... loud and clear! 

TCHAIKOVSKY 
FRANCESCA DA RIMINI 

Boston Symphony Orchestra conducted 
by Charles Munch. Victor DCS51. Price 
$12.95. 

Munch has always had a way with 
this flamboyant music and to hear him 
and the Boston Symphony in this 
stereo version, literally "full cry," 
proves that he still enjoys the exercise. 
Surprisingly few hi -fi fans are aware 
of this score which is one of Tchaikov- 
sky's most bing, barn, and purple 
passion epistles. If this is a frenetic 
experience on a monaural disc, the fury 
of the stereo version leaves one speech- 
less. In the finale, the hysterical ulula- 
tions of brass, woodwind, string, and 
percussion as the lovers descend into 
the Inferno is a nerve -shattering thing 
and has to be heard to be believed! 

This is big music and it's played by a 
big orchestra, in a big hall. As you 
might expect, such massive sounds are 
particularly effective in the stereo 
medium. Good direction throughout, 
with fine center -fill ... very forceful 
projection of the sound into the huge 
acoustic liveness. Close -up recording 
gave excellent detail and afforded tre- 
mendous orchestral impact. Wide dy- 
namics and good signal -to -noise ratio 
were notable features of this tape. If 
you enjoy Tchaikovsky's "Romeo and 
Juliet" and "1812 Overture," this is 
your dish of tea! 

IBERT 
ESCALES (PORTS OF CALL) 

Boston Symphony Orchestra conducted 
by Charles Munch. Victor ACS -57. Price 
$6.95. 

Another work with which Munch 
has enjoyed considerable success, 
Ibert's lovely "Ports of Call." This is 
surely the other side of the coin from 
the "Francesca" described above! This 
is obviously programmatic music tell- 
ing of the composer's visits to various 
Mediterranean ports. Each port is de- 
picted in music suitable to its char- 
acter, thus we have a very sensuous, 
dreamy sort for Palermo, a busy quasi - 
oriental clatter for Tunis, and the fiery 
dance of Valencia. Good stereo record- 
ing here, with fine directionality, crisp 
instrumental definition, and a "live - 
ness" afforded by the superb Boston 
acoustics. Wide dynamics, especially 
in the finale. Recommended to those 
who like a touch of the exotic in their 
music. 

MUSIC FOR HI -FI BUGS 
Pete Rugolo and his Orchestra. Mercury 
MDS3 -1. Price $12.95. 

Here is a tape in the pop vein, this 
time Mercury style. Pete Rugolo is 
of course the formidable talent who 
was responsible for the fabulous ar- 
rangements of the old Stan Kenton 
band. He is holding down both ar- 
ranger and conductor spots, on this 
tape and you can hear the weird and 

wonderful things he has done with such 
old favorites as "Once in a While," 
"These Foolish Things," "Snowfall," 
and others. 

By far the most unique is his treat- 
ment of the title song, "For Hi -Fi 
Bugs." Blasting out of your right hand 
speaker you will hear the doggondest 
battery of baritone and bass saxes ever, 
playing in a very low register with 
power so tremendous, they're almost 
palpable! Then come massed sharp 
staccato trumpets and away we go! 
Brass and percussion on this tape are 
shattering. The whole was recorded 
via the new multi -mike, three -channel 
stereo setup being used by some firms 
to give exaggerated liveness. Here, 
however, the projection in this close -up 
recordings is fabulous. The orchestra 
is literally sitting at the end of your 
listening room, albeit almost blowing 
you out of it! You will also find a 
tricked up directionality on this tape, 
but if you will accept it as part of what 
really is a new musical medium, you 
can do nought but enjoy this tape. 

STEREO TAPE "CONCERTS" 
THE Stereophonic Sound League Inc., 

Steinway Hall, 113 W. 57th Street, New 
York City has announced the inaugura- 
tion of a stereo tape demonstration serv- 
ice whereby the general public may 
audition a variety of recorded tapes from 
all manufacturers. 

The concert demonstration room, Suite 
1007, is specifically designed in size and 
decor to create the exact atmosphere, of 
the living room. The music played is 
reviewed by the League's editor and 
guests' questions and comments are in- 
vited. 

In connection with the demonstration 
service, interested persons are invited to 
enroll as members of the League without 
charge. The following gifts and benefits 
accrue to members: Free dustproof tape 
storage albums for every two tapes 
purchased; a complete tape catalogue 
four times a year; a subscription to 
the monthly house organ, "The Inside 
Track," wherein the new tapes are re- 
viewed; and up to $50.00 worth of tapes 
with the purchase of a tape recorder or 
stereophonic player. 

Demonstrations are held daily from 
12 noon to 2 p.m. and in the evenings 
by appointment. 

Stereophonic enthusiasts in the New 
York area are invited to contact the 
League for further information. -El- 

AR OPEN HOUSE 
ACOUSTIC RESEARCH, INC., maker of 

the AR -1 and AR -2 speaker systems, 
will hold open house at its factory from 
Monday, January 20th through Wednes- 
day, January 22nd. 

Visitors to the plant at 24 Thorndike 
St., Cambridge 41, Mass. will be welcome 
and tours through the plant conducted 
at 11 a.m. and 2 and 4 p.m. 

Laboratory, university, and other 
groups are welcome to visit the plant at 
any time providing arrangements are 
made, in writing, prior to the trip. 

This "open house" is primarily for 
individuals and others interested in 
seeing speaker systems made and tested. 
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Now -See How to Save Hundreds of Dollars, 

Get More Fun Out of High Fidelity! 
e '958 

NI -FI Edition GUIDE 
AND YEARBOOK 
Latest Ideas for Buying, Improving, Using Hi -Fi 
Systems & Components * Ways to Make 
Monaural & Stereo Tapes * Best Records 
Rolloff, Turnover Settings r FM Stations & 
Listings * "Do -it- Yourself" Techniques * New 
Inventions & Improvements in Speakers, Amps, 
Preamps, Tuners, Crossovers, Tape, Stereo, 
Controls, Turntables, Heads * FREE Strobe 
Test Disc * Where to get Free Hi -Fi Litera- 
ture * 164 Pages * Hundreds of Pictures! 

1. IMPROVING YOUR HI -FI. How to use tone 
controls. How crossovers work. Ways to boost speaker performance. 

Why you need loudness controls, how to add them. How to add extra 
speakers to your rig. How to add a spotlight with presence control ... tricks of 

accenting a vocalist or soloist by accenting the middle sound frequencies. Effects of 
variable damping in amplifiers. How to check your phono's pickup and keep it 
working at peak efficiency. Ways to check a stylus. 
2. TAPE TECHNIQUES. How to get the most out of tape. How to keep 
tape in top shape. How to tape programs directly off the air ... step -by -step instruc- 
tions and pictures. Expert hints and shortcuts on making good tape recordings. 
How to check a tape recording head to ascertain alignment. Complete guide to 
tape splicing for interesting effects. 

3. GETTING INTO STEREO. What stereo is. Latest advances. What the 
different stereo systems are. What stereo equipment is available. How to add 
stereo to your present rig. Merits and drawback of different systems. What they 
cost. Tricks of the trade. 

A RICH SOURCE OF PRACTICAL INFORMATION 
Many thousands of hi -fi fans knew a good thing 
when they saw the first edition of the Hi -Fi 
Guide and Yearbook. Newsstands were cleaned 
out in a matter of days and the book became 
a collector's item. 

The new 1958 Edition of the Hi -Fi Guide and 
Yearbook will go on sale soon. It contains com- 
pletely new material on every facet of high 
fidelity ... from an advance report on 16 -% rpm 
( "The Fourth Speed "), to guidance on adding 
stereophonic sound to your present set -up. 

This new Hi -Fi Guide and Yearbook will 
return many times the $1 you pay for it . . . 

by showing how to shop wisely for equipment, 
how to save on repairs, which records are best, 
and money- saving techniques and ideas available 
nowhere else. 

It will be a continually entertaining companion 
providing you with fascinating, useful lore, 

showing you how to get more pleasure out of 
hi -fi, helping you explore the different worlds of 
high fidelity and music. 

Reserve your copy today. This new edition 
will sell fast! A word to your newsdealer now 
will assure you of your copy of this handsome, 
practical book. 

COMING SOON- Reserve Your Copy Today at Your 
Newsstand * Only $1 

Ziff -Davis Publishing Co., 64 E. Lake Street, Chicago 1, 1H. 
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EKTACOM 

Intercommunication Systems 

Engineered for 

the most critical user - 

High fidelity circuit techniques 

45 ohm balanced lines 

Intermix masters and remotes 

Remote to remote conversations 

100% AC operation 

Instrument quality components 

Conference calls 

All metal cabinet 

18 db. negative feedback 

Etched circuit board amplifier 

Adjustable feedback 

noise cancellation 

Tubes: EL84, 6CM8, 6X4 

Pentode pre -amp stage 

Write for new brochure 

FISHER BERKELEY CORPORATION 
4224 HOLDEN STREET 
EMERYVILLE 8, CALIFORNIA 
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By BERT WHYTE 

MY GOSH, it's January already ! Yessir, an- 
other new year and a year which will 

probably be one of the most significant in 
the hi -fi era. The publishing business being 
what it is, this is the earliest time available 
to report on the recent New York Hi -Fi 
Show. Or perhaps it should have been called 
the stereo show, for stereo was everywhere. 
There were new stereo tape transports, pack- 
aged stero amplifiers, stereo preamps, stereo 
tuners, etc., etc. The crowds were huge . . . 

too huge in fact for the overtaxed facilities 
of the Trade Show Building. Many prospec- 
tive hi -fi -ites were observed looking aghast 
at the milling throng and muttering to them- 
selves, "t'aint worth it." 

The Institute of High Fidelity Manufac- 
turers has à king -sized problem on its hands 
trying to figure out where it can hold this 
annual show, to cope with the crowds, and 
yet provide adequate demonstration facilities. 
The huge New York Coliseum would be fine 
except that there is no compartmentation or 
individual sound control facilities. 

Like many shows, the matters of real mo- 
ment went on behind the scenes. In this 
case, stereo was being shown everywhere . . . 

stereo on tape, that is ... but unbeknown to 
the public, stereophonic sound on disc was 
being demonstrated to the select few. The 
Westrex Corp. a subsidiary of Western Elec- 
tric used the concurrent sessions of the AES 
Convention at the New Yorker Hotel to in- 
troduce its version of the stereo disc, and at 
the downtown offices of London Records, 
their stereo disc entry was being shown by 
invitation only. Thus, as I have predicted for 
some months in this column, stereo discs of 
the monogroove variety are finally on the 
scene. Did they work? The answer is a great 
big resounding "yowsah "! The Westrex sys- 
tem uses an adaptation of the vertical /lateral 
system its parent company tried so hard to 
perfect way back in the early '30's. Essen- 
tially, the stereo cutterhead drives a stylus 
connected in a unique fashion to two moving 
coils, so that a cut is made with groove walls 
at a 45 degree angle to the perpendicular. 
Each of the groove walls carries a "sum and 
difference" vertical and lateral modulation. 
On playback, a single stylus picks up the 
modulations from both sides of the grooves 
and, depending on the set -up, translates the 
information into a stereo signal, or a balanced 
compatible monaural signal. 

Let me elucidate a little further. In a 
straight vertical /lateral system, a person using 
an ordinary conventional 1 mil pickup car- 
tridge, magnetic or otherwise, would get 
from the stereo disc only the lateral modula- 
tion. Therefore he would be getting just the 
left channel and would be "off axis" or un- 
balanced. In the Westrex system both ver- 
tical and lateral information is picked up 
and the monaural user thus has a balanced 
signal. The London system was a straight 

vertical /lateral system, but varied from the 
recent Sugden version in that a magnetic 
cartridge was used as a pickup rather than a 
crystal or ceramic. In the London system, 
the pickup is said to be "compatible" in that 
it will play the special stereo discs and play 
regular monaural discs as well. The London 
people claimed a cross modulation figure of 
better than minus 30 db, which is more than 
adequate for stereo usage and a hearing 
seemed to support this figure. The stylus on 
the pickup is of the half mil variety and 
stylus pressure is on the order of 2 to 3 
grams. Record wear is evidently a factor in 
both systems as low stylus pressure was em- 
phasized. 

Which system sounded better ? Under the 
conditions which they were shown, which was 
a long way from ideal, the London system 
had the edge. It had definitely a cleaner, 
more musical sound probably in large part 
due to the excellent demo material London 
had available. The stereo effects were excel- 
lent and I can tell you that London stereo 
when it comes, in whatever form, will be a 
very potent, top -notch product in keeping 
with its reputation on monaural discs. In all 
fairness to Westrex, its demo was held in 
the very large ball room of the New Yorker, 
a room with abominable acoustics. The 
demonstration was convincing and it showed 
that the stereo effect was working very nice- 
ly. Unfortunately, there was noise and dis- 
tortion on the discs, occasioned by the nec- 
essity of high levels necessary to cover such 
a huge room. And not being a record com- 
pany, their demo material was not the equal 
of the London discs. 

The significant thing, of course, is that both 
systems worked. And for once, the record 
industry is determined to establish a stand- 
ard of stereo recording, rather than precipi- 
tate a situation analagous to the "speed war" 
in the early days of LP. The attitude of all 
parties is most commendable. London Rec- 
ords says, "We have a workable stereo disc ... use it if you like ... but we are in the 
record business and whatever system of stereo 
disc is adopted, we will make our stereo 
records to conform." Incidentally, London 
spokesmen revealed to me that they have 
well over 400 stereo masters "in the can," as 
they have been recording everything in stereo 
for some years. 

As of this writing, the Westrex cutter has 
been purchased by Victor, Columbia, Capitol, 
and Decca. This does not necessarily mean 
adoption of the system, since the Westrex 
cutter is a versatile instrument which can 
cut either its own "45 -45" stereo or straight 
vertical /lateral stereo. It does mean that 
these companies are cutting both types ex- 

The opinions expressed in this column are 
those of the reviewer and do not necessarily re- 
flect the views or opinions of the editors or the 
publishers of this magazine. 
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perimentally with their own material and the 
evaluation of this will determine which sys- 
tem, (or other possible systems) will become 
the industry standard for stereo discs. 

What does all this mean to the record con- 
sumer? The consensus is that stereo discs of 
the monogroove variety will probably be 
available within a year's time. The most edu- 
cated guesses on the cost of a stereo disc 
pickup lie somewhere between 45 and 60 dol- 
lars. One thing is fairly certain and carries its 
own warning ... because the stereo pickup 
will have to be very compliant vertically, it 
will of course emphasize rumble which is a 
vertical noise component. Therefore turn- 
tables for stereo use will have to be quite 
free from rumble and people using changers 
will probably have a major headache with 
this probeem. 

Another stereo development not shown to 
the public was the arrival of multiplex FM 
stereo. As you probably know, multiplexing 
is a method of super- imposing or "piggyback- 
ing" a subcarrier FM signal on top of a prime 
FM signal. In stereo usage, the prime signal 
would carry the left channel and the subcar- 
rier would furnish the right channel. The 
problem up to now has been that a monau- 
ral listener is "off axis" and gets an unbal- 
anced "left- channel only" signal. Actually 
all AM -FM stereo broadcasts are unbal- 
anced in the ear of the monaural listener and 
presumably the FCC just "looks the other 
way" as a gesture toward progress. Another 
problem of AM -FM stereo has been the de- 
graded quality of the AM channel, with its 
noises and restricted frequency range. Nat- 
urally a double FM signal obviates the qual- 
ity problems, but until the disclosure of the 
Crosby multiplex stereo system during the 
Show, the compatibility factor for the mon- 
aural listener was the drawback. 

In the paper presented by Murray Crosby, 
inventor of the system, a method was de- 
scribed in which the monaural listener re- 
ceived a balanced "left- right" signal, and the 
stereo listener the necessary separated chan- 
nels. With this obstacle removed, the stereo 
multiplex was ready for commercial exploi- 
tation and Mr. Crosby announced to the con- 
vention that New York FM station WBAI 
had purchased the system and it was expected 
to be in operation by March of next year. 
Adapter units for picking up the multiplex 
signal are expected to be on the market by 
that time. 

Whew ! This stereo business is fascinating in 
its fast moving developments and one could 
yak on and on about it ! But space just won't 
permit, so I'll clam up. 

BEETHOVEN 
SYMPHONY #9 (CHORALE) 

Frances Yeend, soprano; Martha Lip- 
ton, mezzo; David Lloyd, tenor; Mack 
Harrel, baritone, with The Westminster 
Choir. New York Philharmonic Orches- 
tra conducted by Bruno Walter. Colum- 
bia ML5200. RIAA curve. Price $3.98. 

This is an extraordinary recording in many 
ways. As a whole the recording is quite a 
few years old. But the first three movements 
are older than the choral finale which was 
recorded separately some years later ! Vow 
the entire recording has been remastered and 
the engineers have managed to get it all on a 
single LP and Columbia has made it a monu- 
mental bargain by pricing it at $3.98 ! Son- 
ically it is still not equal to the best of today, 
but the quality is more than acceptable and 
with the superb performance of Bruno Wal- 
ter it is a highly desirable item. Those music 
lovers who have cherished their old LP's of 
this performance will find that $3.98 is a 
small price to pay for the greatly improved 
sound quality. Getting the 9th all on one 
LP involved a slight diminution of dynamics, 
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BEST BUY IN HI -FI 

NEW PG SERIES 
HIGH FIDELITY AMPLIFIERS 

20PG 20 Watt High Fidelity Amplifier 

A deluxe amplifier with new styling and exceptional performance ... the best buy 

in the medium priced field. The new 20PG has greater flexibility of controls, new 

advanced circuitry and the highest quality components. Features: Feedback throughout, 

separate turnover and roll -off record compensators, new loudness control, wide range 

bass and treble controls, rumble and scratch filters and six inputs including tape 

head. The 20PG is designed for the audiophile who wants all the features and flexibility 
of the finest amplifiers built and knows that 20 watts is all the power he can utilize in 

his home. 

SPECIFICATIONS 
Frequency response: ±- 0.5 DB. 20 to 30,000 CPS. at 1 watt. 
Power response: ± 1. DB. 20 to 20,000 CPS. at 20 watts. 
Distortion: 1% harmonic and 2% intermodulation at 20 watts. 
Feedback: 70 DB. plus throughout; 15 DB. around output transformer. 
Outputs: 4, 8 and 16 ohms plus high impedance for tape recorder. 
Sensitivity: Aux.; tuner; tape amp. channels -.4 volts. Phono channel -.008 volts at 20 watt 

output. 
Hum and Noise: 75 DB. below rated output on high level inputs. 
Tubes: 3.12AX7, 2 -6L6GB and 5U4GB. 
Cabinet: In charcoal gray with brushed brass control plate. 

13 "W x 5 "H x 9 "D. Weight 21 lbs. 

Net Price $89.50 

15PG8 15 Watt High Fidelity Amplifier. The all new deluxe 15PG8 has less power but the same 
advanced circuitry, the highest quality components and greater flexibility of controls. Features 
feedback throughout, record compensators, new loudness control, wide range bass and treble 
controls, rumble and scratch filters, and six inputs including tape head. Frequency Response: 
± 0.5 DB. 20 to 20,000 CPS. Distortion: 2% harmonic and 3% intermodulation at 15 watts. 
In charcoal gray and brass. 

Net Price 69.50 

10PG8 10 Watt High Fidelity Amplifier. Here is new styling with a full set of controls providing 
exceptional flexibility in a moderately priced amplifier. The simple efficient flat compact de- 

sign features modern feedback circuitry, record compensator, loudness control, wide range 

bass and treble controls, rumble and scratch filters, and five inputs, including one for tape 
head. Frequency Response: -±- 1 DB. 20 to 20,000 CPS. Distortion: 2% harmonic and 3% inter- 
modulation at 10 watts at 1,000 CPS. 

Net Price 55.00 

Ask your High Fidelity Dealer to demonstrate the 
New PG Series or write for complete details and 
where to buy. 

Gronmes Div. of Precision Electronics, Inc. 

Dept. R -1 9101 King Street, Franklin Park, III. 

Send details on "Little Genie" kits. 

Send Free Hi -Fi Equipment Brochure. 

Name 

Street 

City Zone State 

t 41° 4, a:Fe :0 

LAYER -BUIL 

COLOR -GUIDE 

Write for details before 
you build another kit! 
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HEW STANDARD 

Of PERFORMANCE 

ST LJ:G'tO 

P H O N O R E P R O D U C E R 

IT TRACKS AT ONE GRAM! 
ITS FREQUENCY RESPONSE IS 

20 TO 20,000 CPS ( ±2db)! 

ONLY WITH THE STUDIO DYNETIC 
Record and needle wear are drastically 
reduced! 
You can completely avoid record scratches! 
You never have to level your turntable! 
You don't have to worry about groove - 
jumping! 
You can get superb fidelity, even from 
warped records! 

You get the excellent response, low distortion 
and high compliance of dynamic cartridge 
construction, plus high output, minimum 
hum pick -up and the elimination of tone arm 
resonance and needle talk. There are also 
the additional benefits of the elimination of 
the pickup of low frequency rumble and 
motor noise. This superb unit sells for $79.50 
net. Your hi -fi dealer will be happy to ar- 
range a demonstration. 

Write to Sales Department for 
reprints of informative, 

published articles. 

IN ELECTRONICS SINCE 1925 

SHURE BROTHERS, INC., 210 HARTREY AVENUE, EVANSTON, ILL 

but with the aid of modern variable groove 
cutting the sonic integrity of the recording 
is well maintained. 

BRAHMS 
SYMPHONY #2 IN D MAJOR 

Berlin Philharmonic Orchestra con- 
ducted by Karl Bohm. Decca DL9933. 
RIAA curve. Price $3.98. 

Before you say "who needs a seventeenth 
recording of the Brahms 2nd," and pass this 
by . pause a little and take a listen for 
this has much to offer. For one thing Bohm 
remembers what many other conductors seem 
to forget . this is the quiet Brahms, the 
amiable Brahms, and thus this symphony 
hardly needs the tension and the drive so 
many conductors impose on it. Bohm essays 
a leisurely tempo in the opening movement 
and hardly varies throughout the rest of the 
score. He lets the work carry on seemingly 
under its own impetus, yet underneath there 
is a firm hand ... he is never sloven of de- 
tail, realizing its importance in this score. 

Above all he manages to elicit from the 
Berliners, playing of great warmth and rich 
expression. Couple this gemutlichkeit ap- 
proach to the score with a lushly sonorous 
"big hall" type of recording and you have a 
Brahms 2nd symphony of uncommon merit. 
The Deutsche Grammophon engineers, past 
masters of acoustic perspective, have afforded 
a recording with just the right balance be- 
tween the various orchestral choirs, the 
proper leaven of instrumental detail and the 
whole richly caparisoned in just the right 
amount of reverb. 

GRIEG 
HOLBERG SUITE 

MOZART 
LES PETITS RIENS (Ballet) 

Stuttgart Chamber Orchestra conducted 
by Karl Munchinger. London LL1685. 
RIAA curve. Price $3.98. 

Here is a treat for lovers of the string 
orchestra, a rarely heard ballet of Mozart 
and Grieg's fresh and charming "Holberg 
Suite." Both are highly listenable and the 
prelude to the "Holberg Suite" has a melodic 
phrase in it that is exquisitely beautiful. 
Munchinger revels in this type of repertoire 
and his performances show his obvious rel- 
ish. The orchestra displays its superbly 
smooth, well -balanced string tone and the 
London engineers have afforded a recording 
that excels in clean crisp, definition and yet 
with an acoustic liveness that limns the 
strings with great "presence." 

DUKAS 
THE SORCERER'S APPRENTICE 

LISZT 
LES PRELUDES 

STRAUSS 
DANCE OF THE SEVEN VEILS 

(SALOME) 
WEd BERGER 

SCHWANDA POLKA AND FUGUE 
New York Philharmonic conducted by 
Dimitri Mitropoulos. Columbia ML5198. 
Price $3.98. 

A real mixed bag this, with one thing in 
common . . . they are all display pieces for 
conductor Mitropoulos. This is the sort of 
repertoire he can sink his teeth in, and if you 
have ever seen the athletic Mitropoulos in 
action you know what I mean ! There is 
nothing definitive here ... but one can truly 
say that Mitropoulos never fails to hold your 
interest. 

The "Sorcerer" is quite good, the most 
straightforward of the group . his "Sa- 
lome's Dance" is taken at breakneck speed, 
surely fast enough to exhaust Salome herself ! 

"Les Preludes" is grandiose, with very force- 
ful dynamic expression . and Schwanda 
stomps out his Polka with typical Mitro- 
poulos-ian vigor. 
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ONLY $18.75 

P A - 3 T 

01. 

The highly efficient new Adjust -A -Volt 
PA -3 is a modern, deluxe variable auto - 
transformer designed for servicemen, 
model shops, laboratories or other ap- 
plications where variable A.C. voltage is 
needed. Max. load rating 0.4 KVA. 
Max. output current 3.0 A. Delivery 
from stock of your jobber. 

STAN DARD 
ELECTRICAL PRODUCTS CO. 
2240 E. THIRD ST. DAYTON, OHIO 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Veterans and Non -Veterans -Get practical training 
in lop opportunity Melds. Prepare now for a better job 
and a real future. Advanced education or previous 
experience not needed. Employment service to 
graduates. 

Enroll NOW -Pay Later 
Finance Plan and Easy Payment Plan. Also Part 
Time Employment help for students. Training in 
Refrigeration and Electric Appliances can be included. 

FREE BOOK Clip coupon for Big Free Illus- 
trated Book. No obligation and 

No Salesman Will Call. Act NOW. 
B. W. Cooke, Jr., President 

C OYN E 
OPERATED 

NOT FOR PROFIT 
Established 1899 

SOO S. Paulina, Chicago 
Dept. 18 -6C 

r B. W. COOKE, Jr., Pres. 
COYNE Electrical School 
500 S. Paulina St., Chicago 12, III. Dept. 18 -60 

Send FREE BOOK and full details on: 
TELEVISION -RADIO 
ELECTRICITY -ELECTRONICS 

NAME 

ADDRESS 

CITY 
I- 

STATE J 
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The recorded sound throughout was excel- 
lent with especially sonorous brass, clean 
string tone. Recorded quite close -up but with 
judicious reverb to smooth things out. Level 
of sound on the disc is very high for a classi- 
cal recording. A little more bass definition 
would have been helpful. A good value for 
the money and a fine record for hi -fi neo- 
phytes. 

THE ORCHESTRA 
Symphony Orchestra conducted by Leo- 
pold Stokowski. Capitol SAL8385. RIAA 
curve. Price $3.98. 

I have listened to this recording at least 
three times in its entirety and some of the 
sections must have been heard at least six 
times. Why such extended listening? Frank- 
ly, I wanted to be very sure of my ground 
before I spoke. I most carefully checked my 
equipment, changed pickups and speakers 
several times just for a possibly different 
appraisal. Even though this is Stokowski's 
first recording under the Capitol label and 
would ordinarily demand close listening, I 
would not have gone so far unless I felt 
something was amiss. Other critics have 
waxed lyrical about the quality of this 
recording. While I will admit there are 
some remarkable sections in this record, in 
much of it I was not just disappointed . . . 

I was astonished that Dr. Stokowski ap- 
proved of it. 

Way back in the dark ages of stereo, in 
1951 -52, I had the pleasure of meeting Dr. 
Stokowski and I recorded him in stereo with 
several orchestras in a variety of works. I 
know what an expert ear he has for tonal 
balance, how meticulously the orchestra was 
set -up to achieve the proper balance. And 
of course, I realized that his knowledge and 
ability had come from long years of experi- 
ence and experiment. His passion for bal- 
ance and especially the pains he took to 
achieve the proper bass sonorities can be 
heard in his old 78 rpm recordings with the 
Philadelphia Orchestra . . . recordings that 
are remarkable even today. 

Knowing this, I can't fathom what has 
happened in certain sections of this record- 
ing. My criticism is that where there should 
be a huge, full, rich, orchestral sound it is 
texturally very thin. Tonal balance seems 
to favor middles and highs at the expense of 
really low bass sonorities. The really inex- 
plicable thing is that this seems to happen 
most with Stokowski specialties . works 
with which he has been long associated. Oc- 
casionally some piece will sound all right 

it is very variable and only tends to 
cloud the issue further. To give specific ex- 
amples found on this disc ... Barber's "Ada- 
gio for Strings," simply beautiful, very full 
lush string tone, plenty of dark sonority in 
celli and contrabassi. Faberman's "Evolu- 
tion," in the percussion section is a terrific 
feast of transients, recorded with exceptional 
clarity and dynamics. Tympani and bass 
drum here have plenty of "sock." Then we 
come to Vaughn Williams scherzo from his 
8th symphony . very small -boned . . . 

thin . . . then the "Perischetti March" . 

again very thin, no body, no real drive, not 
the robustious work that it is. Finally the 
full orchestra in Mussorgsky's "Pictures at an 
Exhibition." Some very fine sound here, but ... no huge sonority, no great brazen brass 
sounds, no soul -satisfying thud of really low 
percussion. 

In still another new Stokowski /Capitol 
recording, the Maestro performs his famous 
transcription of the Bach "Tocatta and 
Fugue." This one really shocked me. It 
seemed all middle and high strings, the con - 
trabassi which in the old Philadelphia record- 
ings made such a magnificent full- bodied, 
richly resonant swell of sound, were greatly 
subdued, a pallid shadow of the remembered 
substance. On some numbers in the same 
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Garrard models change. Garrard ideals do not. Meaningful new features are 
added. Time- proven features are carefully retained. Gadgets, for the sake of 
gadgetry, are sternly rejected. The all- important fact to remember is that thirty - 
five years of experience in designing, testing, and building fine record players, 
guide us in offering you the present Garrard models. 

WORLD'S FINEST 
RECORD PLAYING 

EQUIPMENT 

(, 
Model 301 PROFESSIONAL 
TRANSCRIPTION TURNTABLE 

Each speed variable! 
Each unit with its own 

performance test report. $00.00 

There's a Garrard for 
every high fidelity system 

Model RC98 4-SPEED SUPER 
AUTO -MANUAL CHANGER 

Continuous -U or - variable 
control on all speeds. $67.50 

Model TPA /10 TRANSCRIPTION TONE ARM 
-Professional performance, 

jewel-like construction 
and exyeptal 

tilitr. $29.50 

Model T Mark 00 

4-SPEED MANUAL PLAYER 
A superior unit for quality 

budget systems. $32.50 

Model RC88 4.SPEE$ DELUXE 
AUTO- MANUAL CHANGER 

Exclusive pusher platform 
protects your records. $54.00 

Model RC121 4-SPEED MIXER 
AUTOMANUAL CHANGER 

Fine performance with economy 
and compactness. $42.50 

For Information Write: GARRARD SALES CORPORATION, Dept. GA -48, PORT WASHINGTON, N.Y. 

The Original, Dependable 
QUALITY + ECONOMY = NO -NOISE TUNER -TONIC 

With Perma -Film 

BRd+n 

BEWARE OF 
IMITATIONS! 

Cleans, lubricates, restores all 
tuners, including wafer type 
Won't change o affect capaci- 
ties, inductance o resistance 
Won't harm insulations or pre- 
cious metals n or attack plastics 
Eliminates all noise, oxidation 
and dirt indefinitely 
Use for TV, radio and FM 
Non -toxic, non -inflammable 
Insures trouble -free performance 

6 oz. Aerosol $325 Can, Net to i 7 
Servicemen ... 

VOLUME 
CONTROL 

AND 
CONTACT 

RESTORER 
With Perme Film 

Cleans 
Lubricates 
Protects 

NOT A CARBON 
TET SOLUTION 

so=- 225 Bottle, $100 Spray Can, 

service- Service- 
men 

Also availAat b lY 
oiun r 

8 
N eoar. e sbt 

o tDliess 
iabnud t oqart cans 

ELECTRONIC CHEMICAL CORP. 813 COMMUNIPAW AVENUE 
JERSEY CITY 4, N. J. 

153 

www.americanradiohistory.com

www.americanradiohistory.com


i 

POWERING 
4 OUT OF 5 
of the world's 
greatest amplifiers 

I! 

Amperex$ 
6CA7f EL34 

HIGH -POWER OUTPUT PENTODE 
High -fidelity authorities are not In agreement 
as to which Is "best" among the handful of 
genuinely great power amplifier designs 
available today. But one thing they know for 
sure -at least 4 out of 5 of the contenders 
have 6CA7/EL34's in the output stage. 
No other comparable tube combines to 
the same degree the 6CA7's exceptional 
linearity, high power dissipation and low 
drive -voltage requirements. It is a true 
pentode design, with a separate suppressor 
grid that controls the space charge, resulting 
in greater linearity on reactive speaker loads 
than is possible with competitive beam -power 
tetrodes. A single pair of 6CA7's in push -pull 
has been successfully used In power amplifiers 
delivering up to 100 watts undistorted output. 

OTHER Amperex TUBES FOR 

HIGH- FIDELITY AUDIO APPLICATIONS: 

EL84/68Q5 9 -pin power pentode; 17 W P9 
EF86/6267 Low -noise high -A pentode 
ECC81 /12AT7 Low -noise medium -µ dual triode 
ECC82 /12AÚ7 low -noise low -A dual triode 
ECC83 /12AX7 Low -noise high -A dual triode 
GZ34 Cathode -type rectifier; 250 ma. 
EZ80/6V4 9 -pin rectifier; cathode; 90 ma. 
EZ81 /6CÁ4 9 -pin rectifier; cathode; 150 mq, 

At All Leading Electronic 
Parts Distributors rl 
Amperex ®_ 
ELECTRONIC CORP. 
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recording, the sound was excellent. What's 
the answer? I profess I just don't know. 
Maybe the Maestro has changed his ideas of 
balance in the last few years, but I doubt it. 
I do know I have checked everything care- 
fully at my end. I know that what I de- 
scribed to you I heard and other ears of 
known merit concur with me on this matter. 
An unusual review, I know.... I felt I had 
to take issue with those critics who praised 
this recording unreservedly and mentioned 
nothing of that which disturbed me deeply. 
I'd be interested in hearing anyone's ideas on 
this problem. 

HIFI A LA ESPANOLA 
Eastman -Rochester Pops Orchestra con- 
ducted by Fred Fennell. Mercury MG- 
50144. RIAA curve. Price $3.98. 

The ubiquitous Freddie Fennell is at the 
helm of his "Pops" orchestra once again and 
this time he is on a "south of the border" 
kick. This disc is a collection of numbers of 
Latin derivation and includes such well - 
known items as the "Ritual Fire Danse," 
" Malaguena," "Goyescas Intermezzo," "Ja- 
maican Rhumba," "The Bullfighter's Pray- 
er," and others. Now let it be known that 
this is no hackneyed warmover of these 
works. Fennel is too original and too good 
a craftsman to espouse such treatment. Each 
work was carefully arranged or modified for 
maximum orchestral color. Each gets the full 
symphonic treatment and the results are 
phenomenal. The "Goyescas Intermezzo," 
for instance, is played with searing intensity 
and the climactic moments are heartbreak- 
ingly beautiful. The "Malaguena" begins 
with the most simple plucking of a guitar and 
before it is finished it is a blazing swirling 
riot of orchestral color. 

The dynamics on this disc are really fantas- 
tic, almost frightening through a big speaker 
system. In a number called "Batuque," the 
dynamic range probably approaches SO db. 
Needless to say with these works of Latin 
persuasion there is brass aplenty and a great- 
ly enhanced percussion battery. Hi -fi fans 
can have the demonstration ball of he year 
with this one ! There are myriads of hard 
sharp high percussives and low percussion in 
profusion including a bass drum with an 
awesome whump recorded at very high level 
on this disc. 

Fennell takes the complexities of these 
works as easily as he drives his MG. He 
elicits from his orchestra playing that is not 
only almost metronomically precise, but 
playing full of heart and great high spirits. I 
think one of the reasons for Fred Fennell's 
success is the enthusiasm he is able to impart 
to the musicians in his orchestra. It is easily 
apparent that these musicians aren't just sit- 
ting down to a recording session at so much 
per, union scale ... one listen and you know 
these men are enjoying themselves. Don't 
miss this one! -®-- 

DISC SIZE STANDARDS 
D IAA has prepared a new set of dimen- 
lt standards for phonograph rec- 
ords which supplements the electronic 
standards promulgated in 1954. 

Such dimensions as outside and cen- 
ter hole diameters, thickness of playing 
and label surfaces, and recording groove 
contour are included in the new stand- 
ards covering 331//ja and 45 rpm discs. 

Dimensions are also recommended 
for such reproducing equipment as the 
pickup stylus: ideal tip radius, angle of 
stylus, and pressure applied to disc sur- 
face in playing. 

The RIAA, numbering 54 members, 
represents 80 per -cent of the total record 
industry sales volume. -- 

if surplus electronics can meet your needs, 

get it from our new location, 7035 Laurel Canyon, 

No. Hollywood, Cal. -the largest, most ex- 

tensively stocked electronics warehouse in 

the world! (Moving date: on or about Jan. 

1, 1958.) Send for free Catalog 116. 

ARROW SALES, INC. 
Box 3007 -RN No. Hollywood, Calif. 

SCHEMATICS- CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST DI MANY ADDITIONS! 
seed stamped, self addressed envelope for List D. Add 25e for chart explaining AN nomenclature. DO IT TODAY! 

R. E. 

GOODHEART 
BOX 1220 

BEVERLY HILLS, CAL. 

a TERRIFIC BARGAIN in a 
SOLA CONSTANT - 

VOLTAGE 
TRANSFORMER 

Ends fluctuating line 
voltage: 

Big Discount Off .., 
the factory price at a 1 -input 2,000 VA uniti And h:re's another bonus! This Air Forces 2,000 VA over stock. Solo Cat. No. 30768, has 4 inputs! 90-125 V., 190 -2so V., 60 ny. or 50 ey. Isolated secondary is constant 115.0 V. 2 1% from no -load to full -load of 17.4 amp. So. if you choose, use it as a 220:115 V. 

p -down. And slash 597.50 off the factory 1 -input 
4 . new i p. wt. wood bas. iP147 50 4 R. Ship. t. 254 lbs. 
F,O. 9. Pasco. Wash. Only 

THE M. R. COMPANY 
P. O. Box 1220 -A Beverly Hips, Calif. i 

IS U. S. POLICY 

GIVING RUSSIA 

THE UNIVERSE? 

Yes!, says Gill Robb Wilson, famed 
aviation authority and editor and 
publisher of FLYING magazine. Be- 
cause we have allowed the Russians 
to obtain a lead in the conquest of 
space, we are in grave danger. 
Don't miss Wilson's "OPEN LET- 
TER TO THE CONGRESS" in the 
January issue of FLYING. 

ON SALE EVERYWHERE NOW! 
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Color TV Programs 

on Tape 
New RCA system for color broadcasting 
ready for market by the end of 1958. 

THE use of magnetic tape as a practical method of tele- 
casting color programs was demonstrated recently by the 

Radio Corp. of America. The recorded programs can be 
re- broadcast the instant they are taped, without any 
processing required. The demonstration consisted of a 
program of video tape recordings of a recent network color 
show, transmitted by closed circuit from RCA's Camden, 
N. J. broadcast engineering studio to an audience in New 
York. It was produced by an engineering prototype of a 
color video recorder which RCA plans to start making com- 
mercially by the end of 1958. Meanwhile, construction of 
several additional prototypes is under way. The tape re- 
corder, which records the sound signals along with the color 
signals, will permit broadcasters to store color programs for 
use any time they desire. In the system demonstrated, an 
hour -long program can be stored on, and played back from, 
a 121/2-inch reel of 2 -inch tape. 

The tape speed used is 15 ips, which is the speed employed 
in standard sound tape recording systems. In order to re- 
cord the high video frequencies required, a special head 
mechanism consisting of four separate heads is used. These 
are placed at an equal distance from one another on the 
perimeter of a narrow disc or wheel placed at right angles 
to the tape. As the disc rotates, the four heads pass, one 
after the other, across the two -inch width of the tape, as 
the tape itself moves past. The resultant magnetic tracks 
then extend from one edge of the tape to the other, rather 
like the arrangement of rungs in a ladder. The TV signals 
are fed to the tape through the head that is in contact with 
the tape at any given instant. As a head approaches the 
bottom edge, the signals are also fed onto the tape through 
the next head as it begins its sweep from top to bottom. A 
slight overlapping insures recording of all of the pictures. In 
playback the process is reversed. The disc carrying the 
heads rotates at 14,400 rpm, so that each head crosses the 
tape 240 times each second. During each crossing a single 
head records slightly more than 16 lines of a color TV 
picture. -3Ó- 

T. A. Smith (right), Executive Vice -President of RCA Industrial 
Electronic Products, and Dr. G. H. Brown, Chief Engineer of 
Industrial Electronics, examine the color tape recorder below. 

January, 1958 

YOU CAN BUILD A 
TOROID TRANSISTOR 

POWER SUPPLY* 
(D.C. to D.C. Converter) 

*using this 

TOROID 
TRANSFORMER 

$1600* 
*Plus 50c for packing and mailing 

Quantity prices on request 
Delivers 225 and 450 volts 
D.C. simultaneous. Available 
in 12 or 24 volts. Maximum 
power 90 watts (transmitter 
intermittent service). 40 watts 
continuous. 

AND 

TRANSISTORS 
2 Recommended Types -Both for 

$1100 

MORE EFFICIENT! 

(80 -90 %) 

LESS WEIGHT! 

(1 /10 weight of 

equivalent Dynamotor 

Power Supply) 

LESS SPACE! 

(90 -watt output from 

2 "X 2 "X 4" unit) 

LOW HEAT 

GENERATION! 

GREATER 

RELIABILITY! 

Designed especially for mobile and portable equipment. 

\\ Each transformer tested in actual power supply unit 

and FULLY GUARANTEED! 

8\ Complete construction details furnished. 

Special TOROID units and components to specifica- 
tions on request. 

Manufactured by makers of world -famous Sun Air 
Aircraft Transceivers. 

SUNAIR ELECTRONICS, INC. 
Dept. 08 
Broward International Airport 
Fort Lauderdale, Florida 

I am enclosing check money order in the amount of 
$16.50 for a TOROID TRANSFORMER, or in the amount of 
$27.50 for a Toroid Transformer and two matching power 
Transistors. 12 volts 24 volts 

Name 

Address 

City Zone State 
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4,44,44.********************** 
*POWER SUPPLY KIT BARGAIN * * Primary 115V, 60 Cy. Sec. 400- 0 -400V. @ 200 

Ma., 6.3V @ 5 Amp., SV @ 4 Amp. Std. 
Mounting, plus 6 Hy, 200 Ma. choke 4. ll , 25 * and Two 8 Mfd. Oil Condensers.. 

STEPPING RELAY * Resettable type. 3 deck 10 posi- C 4. ir * tien with additional lA and 1B 77 * contact at reset position. Step- ea. 
* ping coil 4s VDC. 10 for $95.00 

* OIL CONDENSER BARGAINS * * I Mfd 600 VDC$ .25 2 Mfd 2000 VAC$1.50 * * 2 Mfd 600 VDC .45 3 Mfd 2000 VDC 2.75 ( 4 Cl 600 VDC .75 4 Mfd 2000 VDC 2.95 * 8 Mfd 600 VDC .95 6 Mfd 2000 VDC 4.75 * * 25 MI 600 VDC 3.40 
10 

6 Mfd 2500 VDC 5.25 * * 20 Mftl 650 VDC 2.75 8 Mfd 2500 VDC 5.75 * * i Mfd 1000 VDC .60 10 Mfd 2500 VDC 6.25 '( 2 Mftl 1000 VDC .75 1 Mfd 3000 VDC 1.85 * 4 Mfd 1000 VDC 1.25 4 Mfd 3000 VDC 3.74 * * 10 gift 1000 VDC 1.75 8 Mfd 3000 VDC 8.75 i( 
4 Mfd 4000 * 10 Mfd 1500 VDC 3.75 1 Mfd 5000 VDC 33.25 * 

* PANEL METERS * * 2" METERS 3" METERS * * 0 -1 Amp 
- 52.95 

0 -10Ma 
Micro ....55.95 * * 0 -5 Amp RF 3.95 0 -5 Ma 3.95 * 0 -10 Ma DC 3.95 0-25 Ma DC 3.95 * 0 -15 Ma DC 3.95 0 -50 Ma DC 3.95 i( 

0-10 Ma RF.... 3.95 0 -200 Ma DC 3.95 * 0 -500 0 Ma .3.95 0 -150 VDC 3.95 * * 0 -120 Ma OF it 200 -0 -200 V. DC 3.95 -4( 

* couplea) 
Thermo 

0.2 Amps MDC 3.95 * * 0 -150 V. AC.... 3.95 0-1.5 Amps DC 2.95 i( * 0 -300 VAC 3.95 O -2 Amps RF.... 4.95 * * -10- O -+SDB 4.95 0-15 Amps RF... 4.95 1( * 0:15 2OC KV 3" With shunt $8.95 * 
3 KV ,thy hunt.. $6.95 * 2" Dual ale /high and low /switch 0.150V. DC. 'J( * 0.500V MaC4" Fan type $5.95 * * G.E. SELENIUM * * SYNCHRONOUS RECTIFIER * * MOTOR DRIVEN Full wave bridge. 30- * 

36V. input. 24 -28V. DC * TIMER output. 500 $1.09 * Adjustable to $6.50 Ma.... ..ea. * 5 i te.. , a. p 3 for $3.00 

* * ISOLATION FILAMENT * * TRANSFORMER _ TRANSFORMER * * Sec 1í5V/ 15ó0 Watts Primary 115 v. 6o Cy. * * Dual AC receptacle. Sec. 24 Volts @ 3 

_ 

Amps. ' 
BRAND NEW.. $2.49 S 

Stac123. $24,50 ea. * 
* 0 -200 FILAMENT * * MICROAMMETER TRANSFORMER * * 2 ", Mounted in Rubber 6.3V 10 Amp 115V- * * case with e 60cy Primary - rr /( * cable Ea. $2.95 Each $2.19 

* G. E. RELAY CONTROL * * (Ideal for Model Controls, Etc.)e ' 
*Contains sigma m dget 8,000 ohm, lay (trips 

at less than 2 MA) high impedance choke, bi- * metal strip, neon pilot and any useful rparts. The 
*sensitive slay oalone is worth much more than the total low q 
3* price of $1.10 Each 10 for $9.25 i( 
* AUTO * TRANSFORMER * 750 Watt -110/220 V. * 60 Cycle. 

ea $5.95 

ANTENNA RELAY 
12 Volt DC., DPDT plus 
extra SPST 10 amp con- 
tact. 

ea. 
Low loss $1.39 

* 
i( 

* 
i( 

BIG BARGAINS IN LITTLE TYPE * 
Kit of 10 ASSORTED SWITCHES $1.49 * Kit of 10 ASST'D WAFER SWITCHES 1.49 i( Kit of 25 WIRE WOUND RES. 5 to SO watt 1.95 Kit of 10 TRANSMITTING MICAS 1.00 * 500 MMF CERAMIC CONDENSERS 10 for .50 
15 MEG 1% METER MULTIPLIER 1.49 
1 MED 40(H/DC OIL COND 10 for .95 
LINE CORDS with Molded Plugs (8 Ft each). i( 

3 for 1.00 Type 3518/2 3 for 1.00 * 
Min. Order 53.00-25% With order F.O.B. New York * 

10 DAY GUAR. PRICE OF MDSE. ONLY * 
ADVANCE ELECTRONICS 

* * 
6 WEST BROADWAY, NEW YORK 7, N. Y. 

Phone REctor 2 -0270 i( 

GET INTO 

ELECTRONICS 

INS 

Valparaiso Tech trains for top flight positions. 
Technical representatives, field engineers, sales 
and specialists in communications, missiles, com- 
puters, radar, automation. color television. Basic 
and advanced theory and laboratory. Major com- 
panies visit school for our graduates. 21 months' 
course. High school graduate or equivalent. Dor- mitories- campus. Start February or September. 
G.I. approved. Write for catalog. 
VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 
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"PIGGY BACK" ANTENNA 
Clear Beam Antenna Corporation, 

21341 Roscoe Blvd., Canoga Park, 
Calif., is now 
offering a new in- 
door antenna 
which eliminates 
the necessity of 
having an anten- 
na on top of the 
TV set. 

The new an- 
tenna, which has 
been tradenamed 
the "Piggy Back," 
attaches to the 
back of the TV 
set and is coln- 
pletely out of 
sight when not in 
use. The dipole 
elements, which 
are raised for re- 
ception, are constructed of four, highly 
plated, telescopic sections, mounted in 
a pivot -ball base for adjustment to any 
length or angle. 

The Model #PB4 is housed in a re- 
inforced polystyrene case and is avail- 
able in either a mahogany or blonde 
finish. It comes complete with lead -in 
wire and mounting screws. 

TV FRINGE ANTENNAS 
Telco Electronics Mfg. Co., 400 S. 

Wyman St., Rockford, Ill., is market- 
ing a new type TV antenna which has 
been especially designed to operate in 
v.h.f. fringe areas and u.h.f. primary 
areas. 

All- aluminum construction is incor- 
porated to permit ease of handling and 
installation. Tradenamed "Invader," 
the antenna utilizes the uni -plane de- 
sign to facilitate sharp directivity. 
Available as single or stacked two -bay 
models, the antennas come completely 
preassembled and feature the new 
snap -lock construction. 

The manufacturer will supply addi- 
tional details and performance speci- 
fications on request. 

AMPHENOL'S INDOOR ANTENNA 
Amphenol Electronics Corporation, 

Chicago 50, Ill., has announced the 
availability of a new indoor TV an- 
tenna featuring "slender line" styling 
and marketed as the "Vi -Fi." 

The trim modern shape of the new 
antenna was made possible by a new 
and compact electrical design. A "slide 
rule" tuner inductively matches the 
antenna to channel frequencies for 
fine picture adjustments. Transformer 
coupling matches the "Vi -Fi" to the 
impedance of the TV set. The antenna 
is said to eliminate TV ghosts and 

snow from the picture in many areas. 
A compact, three -color countertop 

display carton is provided to help deal- 
ers merchandise the antenna. °Mailers 
and ad mats are also being offered. 
The antenna is available in v.h.f. and 
v.h.f.- u.h.f. models. It can be mounted 
on top or behind the set. It is offered 
in cloud grey, sandalwood, and black 
marble finishes. 

SEMI- REMOTE LOOP 
Kaar Engineering Corporation, Mid- 

dlefield Road, Palo Alto, Calif., has de- 
veloped a unique loop extension kit for 
boat owners with a space problem and 
heavy metal -work interference. 

The new kit permits the user to 
mount his DF receiver against the 
overhead and extend the loop through 
the cabin on a 14" support column. 
This puts the top of the loop a total of 
32 inches from the bottom of the re- 
ceiver cabinet. 

Complete installation directions are 
furnished with the new 8230 kit, along 
with the necessary hardware and 
water -tight bushing for the exterior 
mounting. 

ANTENNA -TOWER CATALOGUE 
The 2 -Way Mobile Radio Division of 

Communication Products Company, 
Inc., Marlboro, N. J., has just issued a 
40 -page catalogue which lists an ex- 
tensive line of mobile radio antennas, 
accessories, and towers. 

Catalogue No. 457 includes photo- 
graphs, specifications, and polar pat- 
terns on a complete line of antennas, 
antenna mounting clamps, styroflex 
cable connectors, whip insulators and 
feed cable assemblies, swivel base 
mounts, vehicular spring mounts, com- 
mercial antenna towers, etc. 

Operators of mobile communication 
equipment, law enforcement agencies, 
etc. are invited to write for a copy of 
this new catalogue. 

NEW CDR ROTOR 
The Radiart Corporation, 3455 Vega 

Ave., Cleveland 13, Ohio, is now offer- 
ing two new rotor models which fea- 
ture several unique construction fea- 
tures of interest to both service tech- 
nicians and customers. 

The Model TR -16 comes complete 
with thrust bearing and handsome 
modern -design plastic cabinet that fea- 
tures a meter control dial with finger- 
tip lever. The Model TR -15 is the same 
as the TR -16, without the thrust bear- 
ing, but with all the other improved 
features. Both models are newly de- 
signed and engineered, and feature a 
quick- mounting antenna mast collet 
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JUST PUBLISHED! 

164 PAGES- 

OVER 1,000 LISTINGS 

WITH ILLUSTRATIONS 

Of ALL HI-FI PRODUCTS 

ON THE MARKET! 

World's First Complete 

HI -FI DIRECTORY & BUYERS' GUIDE! 
Here's the one indispensable book in your hi -fi library . . . the first corn - 
plete listing of all hi -fi equipment on the market, plus dollars- and -cents ad- 
vice on how to pick the right unit for your needs ! Call it a shopping cata- 
log, a sourcebook of practical hi -fi ideas, an encyclopedia of hi -fi values, a treasury 
of practical material you'll use over and over again -the 1958 Hi -Fi Directory 
& Buyer's Guide is the biggest bargain on your newsstand ! 

ALL HI -FI EQUIPMENT COVERED...INCLUDING 

PRICES, MANUFACTURERS AND SPECIFICATIONS! 

Facts on preamps & amplifiers Illustrated guide to enclosures & cabinets 
Buying a record changer Special section on tape recorders 
Phonograph accessories Guide to speaker systems 
Wise shopping for a turntable Records on a budget 
Complete facts on speakers Choosing AM and FM tuners 

Selecting a hi -fi console 
PLUS Records recommended by Eugene Ormandy . . . and a 

full list of hi -fi dealers in the U.S.A. -where 
to buy hi -fi in your community ! 

Pick up a copy of the 1958 Hi -Fi Directory & Buyers' Guide 

at your newsstand now while supplies last. Only $1. 

Ziff -Davis Publishing Company 

64 E. Lake St., Chicago 1, Ill. 
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You'll enjoy .. . 

THE CHALLENGING NEW 
THEME OF THIS YEAR'S 

PHOTOGRAPHY 
ANNUAL! 

The 1958 edition of the PHOTOG- 
RAPHY ANNUAL is the brightest and 
most imaginative ever published. Its 
theme, its contributors, its 250 pages of 
striking photographs are certain to de- 
light you! 

"WHAT IS A CAMERA ?" 
is the exciting theme. 

In answer to that question, the Edi- 
tors Of POPULAR PHOTOGRAPHY have 
compiled "an illustrated definition of 
photography " -including a selection of 
the most entertaining and original pic- 
tures you've ever seen. 

The wonderful world of photography 
will be yours to enjoy through the lens 
of : 
The Roving Camera 
The Playful Caméra 
The Workaday Camera 
The Romantic Camera 
The Realistic Camera 
The Intimate Camera of Harold Fein- 

stein 
The Nighttime Camera 
The Story -Telling Camera 
The Portrait Camera 
The Nature Camera 
The Glamour Camera of Don Ornitz 
The Casual Camera 
The Color Camera 
The Action Camera 
The Imaginative Camera 
The Adventurous Camera 

BEST OF ALL -you'll profit from a 
special section on the most important 
camera of all -Your Camera. A help- 
ful guide to learning from the photo 
masterpieces of others! 

BUY YOUR COPY OF 
THE 1958 

PHOTOGRAPHY ANNUAL 
on sale now -only $1.00. ó 
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for speedy installations with no loose 
parts to assemble; take antenna masts 
up to 11/2" o.d. with self- centering saw - 
tooth clamps; provide instant locking; 
will not drift; and have mechanical 
brakes that are released magnetically. 
In addition, the rotor is instantly re- 
versible and makes a complete revolu- 
tion in 45 seconds. 

The rotor comes in a choice of ma- 
hogany or blonde finish. Write the 
manufacturer direct for full details on 
these two new models. 

HELIX MAST GRIPPERS 
Helix Rotor Company, Marlin, Tex., 

is now marketing a new line of mast 
grippers for use in antenna installa- 
tions. 

These lightweight clamps are de- 
signed to be used in pairs. They in- 
stantly convert any 114" tubing into a 
slidable trombone mast. With them, 
one man can easily raise, lower, or 
turn an antenna, while having control 
of the mast and antenna at all times. 
Their use adds extra strength to the 
mid -section of tall installations permit- 
ting from 25 to 28 foot heights to be 

attained using the grippers and three 
ten -foot sections of 11/4" tubing. 

Shaped like a reinforced figure -8, 
the mast gripper is made of strong, 
weather -resistant, cast aluminum alloy 
31/2" x 21/s" x 5 /s" with rust- resistant set 
screws. 

TWO -SET COUPLER 
Snyder Mfg.. Co. of Philadelphia has 

recently released a handy two -set 
coupler which can be attached quickly 
to a windowsill, inside a closet, or a 
TV set. 

The new coupler (Model AC -700) is 
wafer- shaped and made of gray Bake- 
lite. Lead -in terminals are clearly 
marked so there is no chance of con- 

necting the unit incorrectly. The unit 
is only 3" in diameter and provides 
maximum gain for each receiver while 
minimizing interaction. 

ANTENNA POSITIONING TABLES 
Scientific- Atlanta, Inc., 2162 Pied- 

mont Road, N.E., Atlanta, Ga., is now 
offering a series of rugged, weather- 

proof, remotely controlled antenna 
positioning tables which have been 
especially designed for use in making 
antenna pattern measurements. 

The Series 411 antenna positioners 
are designed to support loads up to 800 
pounds with a maximum unbalance of 
2000 foot -pounds. The positioner is 
driven in azimuth by a variable speed 
reversible motor. Synchro output sig- 
nals are provided for driving remote 
indicators and antenna pattern re- 
corders. Remote control and indicator 
units are also available. Other posi- 
tioner models include azimuth over 
elevation rotation and elevation over 
azimuth. 

For more information on these units, 
manufacturers are invited to write the 
company direct. 

GOLD ANODIZED "COLORTENNAS" 
JFD Electronic Corporation, 6101 

Sixteenth Ave., Brooklyn 4, N. Y., has 
announced that a new line of gold 
anodized "Colortennas" is now in pro- 
duction. The line includes all of the 
eleven "Helix Colortennas" as well as 
the single and stacked "Fireball" 
models. 

The new gold anodized arrays are 
said to be impervious to weathering 
and fading. The process employs a se- 
lected electrolyte to obtain a dense 
adherent coating of aluminum oxide. 
The hard transparent coating, as ini- 
tially formed, has a minutely porous 
structure to accept the gold impregna- 

INSURANCE FOR TECHNICIANS 
THE Raytheon Manufacturing Company 

has just announced a rather novel 
good -will plan which provides group life 
insurance to all its registered bonded 
electronic technicians. Administered and 
underwritten by one of the country's 
largest life insurance firms this new pro- 
gram will be made available to Ray- 
theon's bonded dealers through the com- 
pany's receiving tube distributors who 
sponsor them under the company's bond- 
ed dealer program. 

This group life insurance program is 
of special interest to the service dealer 
trade in that it is the first ever made 
available nationally for service dealers. 

The insurance is provided at no added 
cost to the technicians. All who qualify 
under the Raytheon "Bonded Dealer 
Program" and by preference use the 
firm's tubes are eligible to obtain this 
valuable protection. One of the many 
important features of the program is 
that coverage is provided without med- 
ical examination. 

Complete and specific details regard- 
ing this insurance program are available 
from the local Raytheon "Sponsoring 
Bonded Distributors" who meet the nec- 
essary requirements for establishing a 
Group Life Insurance Plan in each area. 

30 
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tion. When gold absorption has been 
attained, the coating is completely and 
permanently sealed rendering it imper- 
vious to staining, spotting, tarnishing, 
fading, and corrosion, according to the 
company. 

A set of bulletins on this new line, 
providing complete engineering and 
installation data, is available from the 
company's distributors. 

BOOSTER FOR CAR ANTENNA 
Wren Products, Inc., 915 E. Jefferson 

(Suite 140), Detroit, Mich., has devel- 
oped an antenna booster which is 

claimed to double the normal range of 
reception of a car radio receiver. 

The MV2 is housed in a machined 
and knurled aluminum case and comes 
with 64 inches of shielded antenna 
wire and rubber insulated capacitor. 
Installation is a five- minute job with a 
screwdriver the only tool required. The 
original antenna lead wire is pulled 
out, the MV2 is plugged in, and the 

antenna is plugged into the booster 
socket. Detailed instructions for trim- 
ming the radio and the booster capaci- 
tor are included on the package in 
which the unit is housed. 

The carton containing six packages 
makes a colorful and eye- catching 
counter display. A bulletin is available 
for distributor and dealer counter cata- 
logues. Write the manufacturer direct 
for full details and literature. 

TWO -IN -ONE B.C. ANTENNA 
The Broadcast and TV Equipment 

Department of Radio Corporation of 
America, Camden, N. J., is now offer- 
ing a two -in -one broadband FM radio 
antenna designed for use in both stand- 
ard and multiplex FM broadcast 
service. 

Engineered to provide low standing - 
wave ratio over the entire 200 kc. 
channel, the new antenna assures per- 
fect match essential for eliminating 
cross -coupling between standard and 
multiplex channels. 

The antenna features sectionalized 
construction and can be erected with 
as many sections as are required for a 
given application. Each section, meas- 
uring 12" high, consists of four spaced 
stainless steel collars 131/2" in diameter 
which are mounted on 31/2" coaxial 
line. When mounted, the individual 
sections are spaced approximately one 
wave length apart. 

The two -in -one antenna operates 
over the frequency range of 88 to 108 

mc., has an input impedance of 50 
ohms nominal, features a power input 
rating of 3 kw. per section, and pro- 
vides a power gain approximately 
equal to the number of sections 
stacked. 

TACO "TOPLINER" PROMOTION 
Technical Appliance Corporation of 

Sherburne, New York, has developed a 
complete promotion kit to stimulate 

the sale of its 
antenna line. 

Included in the kit are envelope 
stuffers, cloth banners, a decal for 
truck or window, golden balloons, 
counter easel, posters, catalogue sheets, 
and golden aluminum chips to demon- 
strate the antenna's finish. 

Various "Treasure Chest" offers are 
being made. 30 

new "Golden Topliner" 

FEATURING FAMOUS FACT± 

INDIVIDUALLY BOXED! 
GUARANTEED ONE YEAR! 

FACTORY BOXED 

FACTORY IRREGULARS 

NEW JAN SURPLUS 

EQUIPMENT TUBES 

ALWAYS 1000 
TYPES IN STOCK 

EXPORT ORDERS MANUFACTURERS 

INVITED ORDERS INVITED 

FREE 
12" TY SET 
with every re- 
ceiving tube or- 
der of $100.00 
or more! 

FREE 
16" TY SET 
with every receiv- 
ing tube order of 
$200.00 or more! 

Bonus TV sets are 
shipped complete with 
cabinet and picture 
tube F.O.B. our ware- 

house. With 
slight adjust- 
ments and mini- 
mum labor they 
can be restored 

like new. 

We Are Not Selling Price - 
We Sell Only Qualify 

Used Tubes, Electrically Perfect Factory Sec- 
onds, Brand New Factory Seconds and New 
and Used Jan Surplus Tubes. 

REMEMBER -You Buy Quality When 
You Buy Standard. Quality Never 
Shouts -It Always Whispers. 

January, 1958 

1A7GT 
1B3GT 
IC5GT 
106 
1C7G 
1D5GP . 

1H4G . . 
SJ6GT 
1L4 
1L6 
1LA4 
1LA6 
1LB4 
1 LC5 
1LC6 
1LD5 
ILE3 
1LH4 
1LN5 
1N5GT 
IRS 
155 
174 
1U4 
105 
1V2 
1X2 
243 
2A7 
2D21 
3A4 
3A5 
3ÁL5 
3AU6 
3BZ6 
3605 . 

3BN6 . 

3CB6 . 
3Q4 
305GT 
3V4 
4807 
4027 
5ÁM8 
SANS 
5495 

Below Is A Partial List -Send For 

FREE Complete List and Order Form 
.42 
.42 
.66 
.40 
25 

.25. 

.42 
;.45 
.46 
45 
54 
.55 
.46 
.58 
.48 
.46 
.56 
.56 
.63 
.46 
.49 
SO 
45 
50 

.46 

.45 
70 

.66 
49 
54 

.95 

.50 

.50 

.52 

.52 

.57 

.57 

.57 

.57 

.55 
56 
46 
55 

.75 

.75 

.79 

.79 

.49 

5478 ... 79 
5J6 79 
5T8 79 
5U4G ... 48 
SUB .79 
5V4G .57 
5V6GT .49 
5X8 .79 
5Y4G 
523 
6A7 
6A8 
6ÁB4 
6ÁC7 
6ÁF4 
6ÁG5 

.42 
44 

.56 

.46 

.68 
6AH4G2.. .69 
6AH6 . .70 
6405 .. .53 
6AL5 .. .41 
CAMS .. .79 
6AN8 .. .79 
6405 .. .45 
6455 .47 
6A57G ..2.25 
6476 .38 
6478 . .79 
6AU4GT.. .64 
6AUSGT. . .60 
6AU6 ... .42 
6AUB . .79 
6AVSGT.. .64 
6AV6 ... .38 
6AW8 .. .89 
6AX4GT.. .65 
6AXSGT.. .56 
6946 ... .46 
6BC5 ... .49 
6BC8 .. .89 
6B13SGT .. .52 
68E6 ... .45 
6BF5 .39 
6006G ..1.17 
6BH6 ... .50 
60J6 .... .46 
6065 ... .67 

6BK7 
6BL7GT 
6BN6 
6BQ6GT.. 
6007 
6BY5G 
6BZ7 ... 
6C4 
6CB6 
6CD6G 
6CU6 
6D6 
6E5 
6F5 
6F6 
6H6 
6J4 
6J5 .... 
6J6 
6K6GT 
6K7 
6L6 
6N7 
6Q7 
654 
658GT 
65A7 . 
65137Y Y 
65C7 ... 
64G7 . 
65117 . 
6517 . 
6507 ... 
65L7GT 
6507 GT 
6557 
6T4 
6T8 
6U5 
6118 
6V3 
6V6GT 
6W4GT 
6W6GT 
6X4 
6X5 
6X8 

. .75 .. .74 

. .57 
.79 .. .75 .. .57 
.75 
36 

.50 
..1.17 

.79 

.47 
43 
36 
37 
.37 

1 59 
.38 
48 
.38 
.38 
67 
.59 
39 
.39 .. .70 .. .47 .. .75 
.47 
.40 
.42 
.42 
.49 

. .56 

. .40 

. .40 
.85 
.67 
.54 
.79 
.79 

. .45 

. .39 

. .52 
.38 
.38 

. .74 

7A4 
745 
7A6 
7A7 ., . 
7A8 
7AU7 

7B5 
786 
7B7 
788 
7C4 
7C5 
7C6 
7C7 
7E5 
7E6 
7E7 
7F7 
7 
7G7 

F8 

7N7 
" 

7X7 
7Y4 
7Z4 
12A4 
1246 
12AB5 
12A05 
12476 
12477 . 
12AU6 . 
12AU7 
12AV6 .. 
12AV7 . 

12AX4GT, 
124X7 . . 

12AZ7 
1264 . 
121146 6 
121147 
1213E6 
12BH7 . 
12BY7 . 

12CA5 . 

17CU6 .. 
121306 .. 

.46 

.52 
.44 
.44 
.44 
69 
40 
41 
42 
46 
40 
41 
42 
44 
44 
44 
48 
58 
65 
.74 

58 
.64 
34 
39 

.59 

.40 

.59 

.49 

.40 

.65 

.42 

.58 

.41 

.66 

.64 

.62 

.62 

.67 

.45 

.59 

.45 

.59 

.63 

.59 

.79 

.79 

1215 .... 
12L6 
12547 
125G7 
125J7 ... 
12587 
125L7GT 
125N7GT 
12507 
12V6GT.. 
12W6 
12X4 
1447 
1486 
1407 
1978 
19BG6G 
25BQ6GT. 
25CA5 
25006 
25CU6 
25L6GT 
25W4GT.. 
25Z6 ... 
27 
3585 ... 
3505 
35L6GT 
35W4 
35Y4 ... 
35Z3 
35Z5GT 
39/44 
5045 
5085 ... 
SOCS 
5OL6GT 
80 
84/6Z4 
117L7GT. 
117N7GT. 
117P7GT. 
11723 
117Z6GT 

.39 
.59 .. .47 .. .54 
.44 
.47 

, .59 
.56 

. .39 
.44 
.59 

. .36 
.. .44 .. .44 

.69 
.1.17 

.84 

.79 
..1.29 .. .99 
.. .46 

.42 

.36 
24 

.47 
. .47 

.46 ... .38 

.38 
. .40 .. .38 

.. .25 ... .47 
.47 

. . .47 
. .44 ... .39 

.45 
1.25 
1.25 
1.25 

. .36 
. .61 

Receiving Tubes Sent Parcel Post 

FREE! TWO SET COUPLER 
50 

WITH 
MORE!ITUBE 

ORDER OF 

FREE POSTAGE! On All Orders Shipped in U. S. A., Territories and A.P.O.'s. 
Send 25c for handling on orders under $5.00. Please send approx. postage on 

Canadian and foreign orders. Excess will be refunded. 

STAND ELECTRIC COMPANY 
432 HARRISON AVENUE, HARRISON, N. J. Phone: HUmboldt 4 -4997 
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RECEIVER -TBS. Self contained. 115V -60 Cy. 
P.S. 12 tubes. 60 -80 Mc. 26X9X17. Exc. op. 
cond. FB 6 meters. Lim. Quant $19.95 
SEXTANT- Aircraft bubble type. Designed for aerial navigation. Records angular altitude for a 
heavenly body with reference to a bubble arti- 
ficial horizon. Contains spare 2X telescope for 
use on faint stars. Battery case, marker discs, 
etc. Housed in instrument carry case. 9X9X5. 
No instructions. Used -good cond $12.95 
PORTABLE AUDIO AMPLIFIER- 1141F. Used 
with 625 mine detector. Compi. w /tubes, schem., 
cable. L.N. 12 x 4 a 4. 9 lbs $3.95 
LO -PASS CONSTANT K Type. 3 section. Trans- mission line filter #CW53155. Provide max. atten. 61/ x 11/ x 11/z. Thousands sold in our store. New w /spare button cond. $1.95 
TORSIONAL RELAY -Wallace & Tiernan Fre- 
quency selective. For use in applications where 
radio waves are control medium. Unique principles 
used permit this relay to be used for most exacting conditions. Reg. Price $30.00. Special while they last $3.95 
ARC -5 XMTR -3 -4MC w /tubes. Exc. ... $5.95 
TRIPLETT MICROAMMETER -0 -500 u/a Dc, 
31/2, rd, bakelite case, white scale. Brand new. 
Special Sale ea $3.49 
G. E. METER-21/2 rd, 0 -500 mils. New $2.95 
DUAL RECEIVER RACK (ARC -5) Br. new $1.95 
METERS: O -1 Mil (3KV scale) 31/2° rd. 

Marion -new $3.95 
0 -1 Mil (0- 1000u /a scale) 41/2 clear plastic -new $5.95 
Carbon Deposit PRECISION RESISTOR - 
Kit $1.00 
115VAC POWER RELAY -Leach 6104 - 
DPST 30A-new $4.95 
ISOLATION & FILAMENT XFORMERS- 
115V to 115V +6.3V.... ... $1.00 
COLLINS 20 Watt MODULATION XFORMER 
3 for $5.00 each $1.95 
807W /5933 - Ruggedized 807 - worth $14.00. Br. new Sylvania. doz. $15.00 

each $1.59 SCOPE SIGNAL GENERATOR & POW. 
SUPPLY (115V 60CPS) all in one unit= 

/tubes, meter. L.N. 60 lbs. $19.95 
COLLINS CARB. MIKE XFORM. .3 for $2.00 
TUBE TYPE 1625 (for SSB Cony.) ..doz. $2.75 
RADIO SOND. TRANSMITTER-T 69F/AM 2 -390- 41QMC -w /2 tubes, ant. New $1.95 
INTEGRATOR TUBES: 6107/BS212 or 6108/BS213 -worth over $10.00. ...ea. $2.95 
BETA GAMMA COUNTER TUBE BS -6 $6.95 
GAS SWITCHING TUBE -type 1960 -new $1.00 
RETRACTABLE PHONE CORD -latest type -3 cond $1.00 
RCA INVERTER DYNAMOTOR ASSEMBLY 
For TRC -121. Inverter input 115VDC 1.A , 
Output 115VAC 60 Cy. .5A., Dynamotor 
input 115VDC 2A., Output 630VDC .230A. 
On single chassis with relays & filters 
Brand New $79.95 

REX RADIO SUPPLY CO. 
88 Cor +land+ Street New York 7, N. Y. - tirif- riri- ---- 

¡NEW! IMPROVED! 
SENCORE I 

TRC4 I 

TRANSISTOR 
CHECKER 

America's 
newest, 

most popular test 

instruments 

NOW CHECKS: * Transistors 
Ifor opens, shorts, 

Ileakage 
and cur. 

rent gain. In 
Idudes new 
Igain test on 
power, transistors. 

I * Crystal Diodes 
checks forward to reverse 
current ratio on all 
diodes. 
* Selenium Rectifiers 
Ichecks forward and re- 
Iverse currents. 

IControls are accurately 
set for each transistor 

ri SIM 
r 

OpERPLE o 

r $Ì 
Depler Net 

Cannot 
become tÿ obsote/e 

Appë 
ved by 

;monufod rers... 

I 

Iby referring to replaceable set-up chart on rear. 
ITest leads or socket provides for fast hook-up. I 

I See your parts distributor. 

ISENC bYg SERVICE 
INSTRUMENTS CORP. 

171 OFFICIAL RD., ADDISON, ILL. 1 
Cut out this ad now for further information 
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ASSOCIATION SLIDE FILM 
The Association of Electronic Parts 

& Equipment Manufacturers, Inc. has 
a hit on its hands with its slide film, 
"What Beats Competition." 

The film dramatizes the role played 
by each member of the distributor's 
organization to contribute to a sale and 
a satisfied customer. 

Letters from distributors who have 
been using the film at sales meetings 
attest to the value of the film and 
many have suggested that a sequel or 
follow -up film be produced. Contact 
S. I. Neiman, 1 N. LaSalle St., Chi- 
cago, Ill. 

NEW COUNTER DISPLAYS 
Two dramatic single can displays 

have now been made available to all 
dealers for the "No -Noise Volume Con- 
trol and Contact Restorer" and the 
"No -Noise Tuner -Tonic" products. 

These attractive, two -color counter 
pieces are certain to prove valuable at- 

téÚt 

"",10 
i[111,), 7,NiC1I 

tention -getters and the manufacturer, 
Electronic Chemical Corporation, 813 
Communipaw Ave., Jersey City, N. J., 
is hopeful that they will aid dealers to 
actually treble the present sales of 
both products. 

* BUSINESS BUILDER PROGRAM 
A completely new and unique "Good - 

Will Business Builder Program" has 
been announced to independent service 
dealers by the officials at Raytheon 
Manufacturing Company's tube dis- 
tributor division. The program has 
been designed to assist the independent 
service dealer in the stimulation of 
service business. 

This specially created package is 
provided with a collection of personal 
and useful promotion items available 
at low cost and supplied with each 
service dealer's personal imprint. Along 
with the knowledge and skill offered 
by dealers to their customers, distri- 
bution of these items after making 
service calls creates a good impression 
and aids in assuring repeat calls. 

Complete information regarding the 
program may be obtained by writing to 

the company, Good -Will Builders Sup- 
ply Station, Post Office Box 30, Milford, 
Connecticut. 

* * * 

DISTINCTIVE TAPE BOX 
The announcement of a brand new 

box for the "Irish" acetate -base long - 
play tape has been made by the man- 
ufacturer, ORRadio Industries, Inc., 
Opelika, Ala. According to the firm, 
this is a new concept in recording tape 

box design in that it associates the 
product with its primary use -the re- 
cording and reproduction of fine music. 

The design utilizes sheet music as a 
background for reels of recording tape. 
The box is an attractive grey with the 
firm's brand name blazoned across the 
face in green. There are 24 square 
inches of indexing space on the back 
of the box which also carries a con- 
venient playing time chart. 

The distinguishing RETMA seal 
(now EIA) also appears on the back 
of the box as does the company's "guar- 
anteed" warranty. This warranty 
reads: "Irish tape is 100% guaranteed 
against defects in manufacture, label- 
ing, and packaging. This guarantee 
warrants replacement of merchandise 
which does not meet specifications of 
the manufacturer." 

* 

TAPE INDUSTRY PROMOTION 
Dealers who stock recording tape 

are being given a new opportunity to 
expand sales with a big "Tape It Off 
The Air" promotion which is sponsored 
by the recording tape industry. 

ORRadio Industries, Inc., Shamrock 
Circle, Opelika, Ala. has found that the 

I. 4 
-"".^.. 

(FE) tT O 

.._. i`' . ;s 

FF THE AtR., 
1 

'J 
tT OFF 

T}ts qIR" 

---- 

\..--"",..,. 
biggest consumers of tape are music 
lovers and hobbyists who record on 
tape such things as operas, FM broad- 
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casts, and TV spectaculars. This pro- 
motion is aimed particularly at this 
group. 

In order that dealers may take ad- 
vantage of this widening interest in 
new uses of tape, special kits are now 
available. They include a two -color 
easel display card with pocket contain- 
ing detailed instructions on recording 
programs off the air, a two -color win- 
dow streamer identifying the store as 
"Tape It Off The Air" headquarters, 
and promotional literature showing 
how the dealer can increase his own 
tape and tape recorder business by 
cooperating in this promotion. 

Dealers may obtain these kits by 
writing to the above- mentioned firm 
or by contacting any of the sponsoring 
manufacturers. 

s: * * 

NEW SOLDERING AIDS 
CBS- Hytron Inc., Danvers, Mass., 

has introduced two miniaturized sol- 
dering aids for printed circuits. 

The new tools -one with straight 
tip, the other with angled tip -are 
especially designed for servicing the 
compact and delicate printed boards of 
modern miniaturized equipment. 

Both tools offer features of the com- 
pany's original standard soldering aids. 
The fork end, like two tiny metal fin- 
gers, easily disconnects soldered joints. 
The spade end reams solder from lug 

R A D -T E L' S rerzery-Saue, 

Powerhouse Of Values! 
TRANSFORMER PRICE RIOT!! 

All 117V 60 Cycle Primary 

Lots of 3 Transformers 
DEDUCT 5% May Be Asstd. 

Lots of 10 Transformers DEDUCT 10% 

PHONO MOTORS 
All 60 C 105 /Il1 V 

No. Mad. RPM Lit 
388 M4 78 $15 
341 M15 33 516 

Your A( 
Choice V ea. 

Port No. H.V. Sect. MA Rect. Fil. Fil. Volts Triod 
Equip. 

Stoncor 
Equip. 

List 
Prices 

PRICE 

455 
454 
456 
458 
451 
442 
488 
443 
490 
508 
509 

710 VCT 
696 VCT 
560 VCT 
560 VCT 
700 VCT /412 VCT 175 
512 VCT 
440 VCT 
520 VCT 
156 V 
686 VCT 
640 VCT 

250 
250 
300 
300 
100 
54 
50 
52 

125 
300 
130 

5.0 @ 3A 
5.1 (a 4A 
5.0 (n 5A 
5.0 (1 5A 
5.0 (q 3A 
6.4 (t 2.4 
6.4 (+ 2.4 
6.4 (q 2.3 
6.4 day 5.1 
5.0 Ot 6A 
5.0 (i 3A 

6.4 (r 2.5 
6.4 @ 2.5A 
6.8 CI 10.1A 
6.8 (a 6A 
5. G 2A 

6.4 ( 0.6 
6.5 (n 7.5A 
6.4 Ct..3A 

R40 
R37 - - 
R40 - - - - 
R62 - 

18169 - - - - - - - - 
P8340 - 

$25.00 
27.50 
37.70 
37.50 
37.50 
7.00 
5.75 

12.50 
21.25 
37.50 
21.75 

$2.20 
3.20 
3.50 
3.20 
3.20 
2.20 
2.20 
2.30 
2.20 
4.20 
3.00 

5FP7 CATHODE RAY TUBE 
162. Magnetic focus and deflection. 53° 

deflection angle, neck diameter, 13/ Base 
shell octal B pin. Other special features. 

98e Lots 79c each of 3, \a each 

CHASSIS PUNCH 
Cut rectangular hale in metal 2 7 16" x 11/2 ". 
Turns with regular r nch. Has four cu ttin,l 

$1.50 each edOes. as" pilot hole. 

UHF CONVERTORS -TUNERS 
Lots of 3, 99C each 

- 1H6. Well -known manufaCturnr 
I,t =76. 9053 -2, complete with 

6APa .Ind CP1 crystal. 

$2.98 each 

Lots 
of 3, $2.4 each 

Not Affil. 
With Any 
Other Tube 

Mail Order Co. 

55 Chambers Street 

Write For FREE C.It.t- 
log Of Tubes & Parts. 

Subject to prior sale. 
No C.O.D.'s. please 

TUS! CO. on this sale. Allow 
for postage. 

Newark, N. J. 

holes. Many other uses include prob- 
ing, scraping and cleaning, positioning 
wires, lugs, contacts, and parts. The 
tips are of tool steel tempered to with- 
stand heat and hard -chrome plated to 
shed solder. 

These aids are now available from 
the firm's tube distributors. 

* * * 

NEEDLE THAT REMEMBERS 
Duotone Co., Inc., Keyport, N. J. has 

come up with a completely different 
method of needle merchandising. 

This new type of merchandising aide 
actually reminds the person using it 
when it is time to check or change 
his needle. When the retailer sells 
the firm's "Needle That Remembers," 
the customer receives, inside the box, 
a card which he fills out and returns 
to the company's home office. Six 
months or a year later the customer 
receives in the mail a reminder card 
advising him to bring his needle in to 
his dealer and have it checked for wear 
condition. On the card is the actual 
number of the customer's needle so 
that the dealer need only check the 
number when the customer brings in 
the card. 

A complete merchandising kit is 
available to dealers. 30 

Jcnuary, 1958 

Leo it 
says: 

LEO I. MEYERSON 

wf1GFE1 

buy q&w t'ku qW 

from World Radio Laboratories!" 
"The World's Largest Distributor of Amateur Radio Equipment" 

ha llicrafters 
SX -707 

$39.50 22 pe70 r ma. 

New,, Improved WRL,Transmitters 

Globe Chief 90A Kit $59.95: $5.00 per 

Globe Scout 680A $119.95: $9.90 per mo. 

Globe Champion 300A $495.00: 
$28.47 per mo. 

Globe King 500C $795.00: $45.72 per mo. 

MO. 

Rugged is the word for the SX -101 re- 
ceiver - and its all amateur ! Heaviest 
chassis in the industry. Full gear drive. 
Complete coverage of 7 bands : 160: 80, 

40, 20, 15. 11 - 10 meters. Special 10 

mc. pos. for WWV. Tee -notch filter. 
S -meter functions with A.V.C. off. Se- 
lectable side band Model SX -101 - 5395.00 
amateur net. 

SX -99 $149.95: $12.91 per mo. 

SX -100 $295.00 : $16.97 per mo. 

HT -32 5675.00: $38.82 per mo. 

HT -33 $775.00: $44.57 per mo. 

In 
Dear Leo: Please send your latest catalog . . . and more information 

Hallicrafters, WRL Transmitters! 
wocLDS MOST PERSONALIZED ELICT0ONIC SUPPLY HOUSE 

~ Z0714,aaló, 
LABORATORIES 

PH. 2.0277 

3415 W. BROADWAY COUNCIL BLUFFS IOWA 

NAME: 

ADDRESS: 

CITY Cr STATE: 

on 

1 ' 
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BUILD 16 RADIO 
Reg. CIRCUITS AT HOME WITH THE NEW 

U. 5. DELUXE PROGRESSIVE RADIO Pat. Off. "EDU-KIT" 

/ {(f its. ß1Q 
-'N ` 

- il -ie . ,` 
- 

' .- - 

A Practical 
Home Radio 95 

Course 
Radio 

FREE: Set of Tools, Soldering 
Iron, Tester, Membership i Ra- 
dio -TV Club: Consultation Serv- 
ice, TV, Radio, Hi -Fi, Quiz- 
Books, FCC Amateur License 
Training, Printed Circuitry, 
Pliers- Cutters, Alignment Tool. 

The "Edu -Kit" offers you an outstanding PRACTI- 
CAL HOME RADIO COURSE at a rock-bottom price. 
You will learn radio theory. Construction and servic- 
ing. You will learn to build radios, solder and wire 
a professional manner, trouble -shoot radios. Yo ll 
build 16 Receiver, Transmitter, Code Oscillator, Sig - 
al Tracer and Signal Injector circuits, and learn how 

to operate them. You will receive an excellent back- 
ground for TV. In brief, you will receive a basic edu- 
cation in Electronics and Radio, worth many times the 
s mall price you pay. 

You will receive all parts, tools and instructions 
necessary to build 16 different radio and electronic 
circuits, each guaranteed to operate. Our kits contain 
tubes, tube sockets. variable. electrolytic and paper dielectric condensers, resistors, tie strips, coils, hard- ware, tubing, punched metal chassis, Instruction Man- 
uals, etc. In addition, you receive Printed Circuit ma- terials, including Printed circuit chassis, special tube 
sockets. hardware and instructions. You also receive 
a useful set of tools. pliers- cutters, an alignment tool, 
a + ofessional electric soldering iron- and a self -pow- 
ered dynamic Radio and Electronics Tester. The "Edu - Kit" also includes Code instructions and the Progres- 
sive Code Oscillator. You will also receive lessons for 
servicing with the Progressive Signal Tracer and the Progressive Signal Injector, TV, Radio, Hi -Fi and 
Quiz Books. FCC Amateur License Training. 

All parts, components, etc. of the "EdueWit" are 
guaranteed, brand new, care- 

fully selected, tested and matched. Everything is yours to keep. The complete price of this practical home 
radio and electronics u is only $22.95. Sold only by Progressive "Edu- Kits." 

You will learn to trou- 
ble -shoot and service ra- 
dios. using the prates- 
sional Signal Tracer, the 
nique Signal Injector, 

the dynamic Radio 
and Electronics Tester. 
Our Consultation Service will help you with any technical problems. 

J. Stasaitis, of 25 Pop - 
lar Pl.. Waterbury, Conn., 
writes: I have repaired several sets for 
friends, and ado money. 
The Edu-Kit' paid for 
itself. I was ready to 
spend $240 for a Course, 
but I found your ad and 
sent for your kit." 

PROGRESSIVE ' EDU -KITS" INC. 
497 UNION AVE., DEPT. 73 -E, BROOKLYN 11, N. Y. 
ORDER FROM AD- RECEIVE FREE BONUS RESISTOR 

& CONDENSER KITS WORTH $7 
UNCONDITIONAL MONEY -BACK GUARANTEE 

I enclose full payment of $22.95 for "Edu -Kit" sent postpaid. 
I will pay postman $22.95 plus postage for "Edu - Kit" sent COD. 
Rush me. FREE descriptive literature concerning 'Edu -Kit." Also send me FREE valuable Radio, TV literature. 

NAME 
ADDRESS 

* * * * * * * * * * * * * * * * * * ** 

E NTER 

The Place fo Get Your 
Holiday Specials 

STROMBERG Net CENTER'S 
CARLSON Price PRICE 

12 Watt Amplifier - 
Model AR 411 

12 Watts at less than 
I% harmonic distor- 
tion . hum and 
noise level 80 db be- 
low rated output. Out- 
put taps for 4, 8, 16 65.00 $48.50 ohms 

New -NORELCO 
Twin -Cone 8" Speaker 

-Model 3800 M 
This new Norelco 
Speaker replaces No- 
releo #9770M. Fre- 
quency Response 75. 

9.90 $ 5.95 19,000 CPS 

COLLARO 
4 Speed Record 

Changer -RC 456 
Powerful 4 -Pole Mo- 
tor . plug -in head 

weighted steel 
turntable . 12" x 
131, " x Ws" above, 34,50 $26.50 2s /e" below 

The RECOTON- 
GOLDRING 

Magnetic Turnover 
Cartridge -500 SD 

.001 Diamond for LP, 

.RO0P3N Sapphire for 78 31.20 $15.00 
Mail Orders 25 % Deposit, Balance C.O.D. BASIC AMPLIFIERS TUNER AMPLIFIERS PRE - AMPS PICKUP ARMS "PE.IiERS SPEAKER ENCLOSURES RECORD CHANGERS TAPE RE- CORDERS CARTRIDGES TURNTABLES ETC. GET OUR SPECIAL PRICES. 

CENTER ELECTRONICS CO., Inc. 
Dept. N4, 72 Cortlandt Street, New York 7 -CO 7 -6474 * * * * * * * * * * * * * * * * * * ** 
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Mac's Service Shop 
(Continued from page 74) 

"But now they have the production 
problems whipped, some of the manu- 
facturers are turning their attention to 
methods of making these printed cir- 
cuits easier to service. Plainly marking 
key test points on the board is one 
helpful step ahead. Knowing just 
where you can pick off an a.g.c. voltage 
or a sync signal makes for faster serv- 
icing. Another innovation has been the 
printed circuit tube sockets recently in- 
troduced by one manufacturer. From 
the top side of the printed board each 
of the pin connections on the socket 
can be reached through a guide open- 
ing. Now there's something you can't 
do with the sockets in a conventional 
wired circuit!" 

"I notice, too, that some of the manu- 
facturers are starting to use thicker 
circuit boards," Barney remarked; 
"and they are mounting the heavier 
parts at points where the weight will 
not flex the board." 

"That's right. I'll admit that some 
of the printed circuit equipment on the 
market is junk to begin with and 
terrible to service; but I'm not ready 
to say printed circuits are a failure 
from the service point of view yet. I've 
got a hunch manufacturers realize the 
service technician can be their best 
salesman and that they're going to 
make these printed circuits far easier 
to service. After all, wire has been 
around for a long time, but the printed 
circuit is just a baby. Let's give it time 
to grow a bit before we judge it." 

"Say, Mac, not to change the subject, 
but I had an interesting chat with one 
of our competitors at the bowling alley 
last night. It was 'C. W.' who does the 
shop service over at Acme. He was 
telling me about a real queer job they 
had just got out. It seems the com- 
plaint on this TV set was something 
wrong with the horizontal circuit 
After the set was on for a few minutes, 
the horizontal sweep would conk out 
altogether; but if you let the receiver 
cool down, the sweep would come back 
for a short time. 

"Before they pulled the chassis, 
C. W. noticed something mighty funny : 

every time he got near the cabinet he 
could feel the hair on his arms lifting 
up the way it does when you get close 
to high voltage. This happened even 
when he was close to the side of the 
cabinet. He called in the boss, who 
experienced the same thing. They even 
placed pieces of paper on the side of the 
cabinet, and they would stick right 
there until the receiver was turned off. 

"The picture tube was supposed to 
have around 12,000 volts on it, but 
when the high voltage was measured 
with a probe it was found to be 25,000 
volts. They checked and double- 
checked to make sure they were not 
seeing things. After all the other com- 
ponents seemed to be all right, they re- 
placed the horizontal output trans- 
former, and everything reverted to 

normal. What do you suppose happened 
to that transformer to hop up the 
voltage like that ?" 

"It's hard to be sure, but I'd guess 
an insulation breakdown had shorted 
out a portion of the primary winding 
and changed the turns ratio drastically. 
I know if we had the job I'd return the 
transformer to the manufacturer for 
his examination and request that he let 
me know what he found. That would 
satisfy my curiosity, and it might help 
the manufacturer. In the past I've 
done that with other components that 
failed in some puzzling manner, and 
I have always received an appreciative 
letter from the manufacturer. In fact, 
in a couple of cases, although I did not 
expect it, I've received new compo- 
nents. But I think we've killed about 
enough time for one day. Let's go to 
work!" 30 

DROP RADIO GUARD ON 2670 
EFFECTIVE January 1, 1958, the First 

Coast Guard District Stations will dis- 
continue its present guard on 2670 kc. 
During the years prior to 1947, the Coast 
Guard made available to the boating 
public the U.S. Coast Guard calling fre- 
quency of 2670 kc. for use in the event 
of disaster, potential distress, or report- 
ing aids -to- navigation outages. 

This was done since no national or in- 
ternational radio frequency existed for 
these purposes. In conformance with the 
agreement at the Atlantic City Conven- 
tion of the International Telecommuni- 
cations Union in 1947, the international 
radiotelephone calling and distress fre- 
quency, 2182 kc. has been slowly imple- 
mented by the boating public in accord- 
ance with the rules and regulations of 
the FCC. As a result, all newly licensed 
and replacement shipboard transmitters 
authorized by renewal of license after 
January 1, 1955 must be capable of 
transmitting on 2182 kc. 

It is now deemed that the shift to 2182 
kc. by the boating public has advanced 
to the point where the radiotelephone 
guard on 2670 kc. by First Coast Guard 
District ship and shore stations is no 
longer necessary after January 1, 1958. 

In lieu, thereof, Coast Guard Radio 
Stations Boston (NMF) and Argentina 
(NJN), practically all lifeboat stations, 
and vessels of 125 feet and over while 
underway or at anchor, will maintain 
continuous watch on 2182 kc. for receipt 
of calls from the boating public. 30 

Walter Toscanini, son of the late Maestro, 
received the Audio Devices' "Golden Reel" 
award in recognition of his outstanding work 
toward preserving and helping prepare for 
release recordings of the NBC Symphony 
conducted by his father. To preserve the 
recordings and edit them into final form, 
Mr. Toscanini and his staff are transfer- 
ring the recordings onto magnetic tape. 
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YOUR COPIES OF 

RADIO 
&TVNEWS 

ARE VALUABLE! 

Keep them neat . . . 

clean ... ready for 
instant reference! 

Now you can keep a year's copies of 
RADIO & TV NEWS in a rich -looking 
leatherette file that makes it easy to 
locate any issue for ready reference. 
Specially designed for RADIO & TV 
NEWS, this handy file -with its dis- 
tinctive, washable Kivar cover and 16- 
carat gold leaf lettering -not only 
looks good but keeps every issue neat, 
clean and orderly. 
So don't risk tearing and soiling your 
copies of RADIO & TV NEWS -always 
a ready source of valuable informa- 
tion. Order several of these RADIO & 
TV NEWS volume files today. They 
are $2.50 each, postpaid -3 for $7.00, 
or 6 for $13.00. Satisfaction guaran- 
teed, or your money back. 
Order direct from: 

JESSE JONES BOX CORP. 
Dept. RN 

Box 5120, Philadelphia 41, Pa. 
(Established 1843) 

SACRIFICE! 
$50,000 WORTH OF STOCK GO- 
ING FOR 5; ON THE DOLLAR! 

GIANTKITS Forpairmmeimenters 

Our Loss is your gain! Two sizes of Giant Kits, 
each with BRAND NEW, usable parts for Ham 
Transmitters and receivers. Consist of: Wire 
wound and metalized resistors; By -pass and 
filter condensers; Input, output, Power trans- 
formers; Variable, padding and trimming con- 
densers; RF and Audio -filter chokes; Volume 
Controls; Assorted knobs; Hook -up wire; Gang 
switches; Chassis; Voltage dividers; Receiving 
and transmitting sockers, all sizes . . . 

TOTAL RETAIL VALUE OVER $100 

60 -lb. kit Freight or express 50 -lb. kit 
shipments only, 
FOB Newaam 

une 1295 
der. 

Write 995 
ch 

UNITED RADIO COMPANY 
58 Market Street Newark, N. J. 

ELECTRONICS 
PREPARE FOR A GOOD JOB: 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING 
BLACK & WHITE -COLOR 

APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 

BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 

January. 1958 

What's New in Radio 
(Continued from page 141) 

rent ratings of electrolytics at rated 
d.c. working voltage, and a three -range 
power factor measurement of electroly- 
tics. In the interest of safety, all ca- 

pacitors are automatically discharged 
upon release of the range selector 
push- buttons. 

The unit which weighs 121/ pounds 
is housed in a sturdy two -color gray 
cabinet measuring 87/8"x145/8"x61/8". 

The manufacturer will supply addi- 
tional details and information on price 
and distribution on request. 

7 -BAND TRANSISTOR RADIO 
Philco Corporation of Philadelphia 

has recently introduced an all -tran- 
sistor, short -wave receiver which oper- 
ates entirely on ordinary flashlight 
batteries. The unit covers the six most 
frequently used short -wave bands as 
well as the standard broadcast band. 
The T -9 "Trans -World" portable weighs 
less than 20 pounds and uses a total of 

nine transistors, five of which are of 
the surface -barrier type. 

The design features an exclusive os- 
cillator circuit, stabilized for both cur- 
rent and voltage. Four of the flash- 
light batteries power the r.f., i.f., and 
audio circuits while two power the os- 
cillator circuit. The volume output is 
250 milliwatts. The total range of the 
loudspeaker and audio amplifiers ex- 
tends from 100 to 8000 cps. 

The set covers two general coverage 
short -wave bands (2 -4 and 4 -8 mc.) 
and four high- frequency short -wave 
spread bands; 31, 25, 19, and 16 meters. 

30 

POLICE CD FIRE CAP 
Communication Equipment 

20 TO 50 -150 TO 172 MC 
FM RECEIVER -30 TO 50 MC 

Gov't. surplus, converted to receive 
any frequency in 15 MC spread. Con- 
tinuous tuning & 10 preset push but - 
tons. 10 tubes, speaker, squelch cir- 
cuit, phone jacks, etc. Size: III /z "x 

`0s /a "x12yz ". Used, Checked. Specify 
,freq. spread. $34,95 BC -3050 

AC Power Supply $17.95 
12 V Dynamotor -Used: $4.95 
BC -603 FM RECEIVER -20 -27.9 

,MC -Same as above; not converted. 
iPrices: Used: $14.95; Excellent: 

$19.95. 
BC -683 FM RECEIVER -27 -38.9 MC -Same as 
above; not converted Used: $24.95 

RECEIVERS: 
30 -50 MC FM -Fixed Frequency Crystal Con- 

trol; Less Crystal -6 VDC Used: $49.50 
30-40 MC FM -Fixed Frequency Crystal Con- 

trol; Less Crystal -6 VDC Used: 39.50 
152 -172 MC FM -Fixed Frequency Crystal 

Control; Less Crystal -6 VDC Used: 69.50 

TRANSMITTERS: 
30 -50 MC FM -Fixed Frequency Crystal Con- 

trol; 30 Watt, Less Crystal -6 VDC Used: $49.50 
30 ---40 MC FM -Fixed Frequency Crystal Con- 

trol: 30 Watt. Less Crystal -6 VDC Used: 39.50 
152 -172 MC FM -Fixed Frequency Crystal 

Control; Less Crystal -6 VDC Used: 59.50 
30-40 MC AM -Fixed Freq. Crystal Control; 

30 Watt; Less Crystal; w /Cables & An- 
tenna New: 69.50 

TRANSMITTER -RECEIVERS: 
t50 -172MC FM -Fixed Freq. Crystal Control; less 
Crystal. Both units on a common chassis. Transmitter 
30 Watt- Separate 6 VDC Power Supply -Complete 
with Cables, Control Unit, etc Used: $79.50 

1 -208 FM SIGNAL GENERATOR 
1.208 FM SIGNAL GENERATOR- Standard of Volt- 
age Frequency and Frequency Deviation for the test 
alignment, calibration, sensitivity measurements of FM 
Receivers, Frequency Range 1.9 to 4.5 MC de 19 to 45 
MC. Frequency Deviation can be adjusted 0 to 5 KC 
for 1.9 to 4.5 MC and 0 to 50 KC each side for the 19 
to 45 MC Band. Stability .03 percent through use of 
crystal calibrator. Modulation Freq.: 150.400. 1000, 
2500, & 5000 CPS. With Output Meter & Speaker; 
115 Volt 60 cycle or 12 VDC input -Used $59.50 

6 VDC DYNAMOTORS: 
640 VDC -260 MA-Reconditioned by G.E $12.95 
420 VDC -260 MA- Reconditioned by G.E 9.95 

12 VDC DYNAMOTORS: 
NEW: USED: 

625 VDC -225 MA DM -35 $11.95 
540 VDC -450 MA DA -12 $14.95 11.95 
225 VDC -100 MA 0-402 5.95 8.95 
220 VDC -80 MA DM -34 2.95 
230 VDC -90 MA PE -133 4.95 
150 VDC -I00 MA DM -310X 2.95 
250 VDC-60 MA DM- 32.12V 4.95 
250 VDC-50 MA DM -25 4.95 2.95 
Send us your Specifications and requirements for 
other type Dynamotors -Inverters- Generators! 

SEND FOR FREE CATALOG 
All items previously advertised are still 
available. Send us your requirements. 
Write for new Free Catalog! 

POWER SUPPLIES For SURPLUS 
RECEIVERS 

117 Volt 60 cycle Power 
Supply for Comm /ARC -5 
Receiver -with 4" Speak- 
er, On -Off & CW Switch. 
No conversion of receiver 
required, plugs directly to 
set. Also can be used for 
other sets requiring 250 
VDC 50 MA & 24 VAC 
IA. Gray hammertone fin- 
ished 
cabinet 

1.17 Volt 60 cycle Power Supply for various sets re- 
quiring 220 Volts 80 MA & 24 VAC 2 A., such as BC- 
603, 683, 348, etc. Gray hammertone finished Cabi- 
net -Less Speaker: $17.95 - 
With Speaker 

$18.95 

$19.95 
TG -34A KEY,ÊR 

Automatic unit for reproducing audible code practice 
signals previously recorded in ink on paper tapes - 
complete with speaker and phone jack for plugging 
in headset. Variable speed motor control to 25 WPM; 
keying oscillator for use with hand key -Complete 
portable unit with Tubes and Manual. $29.7 .95 

New: L .7 

OSCILLOSCOPE 5" INDICATOR 
25 Tubes, consisting of: 12/6SN7; 5 /6SL7GT: 
7 /6V6GT; & I /5CPI. Part of SCR -584 Radar Set. 
All controls on Front Panel. Size: 24" L x 20" D x 

101 /z" H. A truly terrific Buy -BC- 1268.. New: $14.95 

AC BEACON RANGE BC -1206 RECEIVER - 
195 -420 KC. 117 V 60 cycle Power Supply & 
4" speaker, On -Off Switch, etc $27.95 

AC Power Sup. & Speaker in cabinet - 
cabinet only Only: 18.95 

BC -1206 Receiver only 9.95 
Dynamotor, to operate above from 12 V 4.95 

Address Dept. RN $5.00 Order Minimum, & 25% 
Deposit on C.O.D.'s Prices are F.O.B. Lima, Ohio 

FAIR RADIO 
132 So. MAIN ST. LIMA, OHIO 

163 

www.americanradiohistory.com

www.americanradiohistory.com


EARN TOP SALARIES! 

'BUILD AN EXCITING 

FUTURE! READ: 

YOUR 

CAREER 

IN 

ELECTRONICS 

A NEW 

ZIFF -DAVIS 

PUBLICATION 

:YOUR CAREER IN 

frirflOWCS 

This fact -filled volume prepared by 
the combined staffs of RADIO & 
TV NEWS and POPULAR ELEC- 
TRONICS is written for men who 
have a stake in the fastest -growing 
industry in the world -electronics! 
If you're eager and ready to move 
into a more advanced, higher - 
paying electronics specialty or want 
to begin an electronics career, don't 
miss this informative 132 -page 
publication. 

IT TELLS YOU 

what job opportunities are 
available in electronics 
how to prepare for a job in 
electronics 
how to get a job in electronics 

CONTENTS 

ELECTRONS, SLIDE RULES AND YOU - 
Careers in Electronics ... Am I Too Old to 
Learn Electronics ... Women in Electronics 

. What About Tech Writing? ... Electronics 
Stands Guard 

CAREERS IN PROGRESS -I am an Atomic 
Engineer ... I Ride the Satellites and Rockets 

I Make Electronic Brains ... Thank Me 
for Safe Air Travel ... We Make Color TV 

. . We're Looking for Tomorrow 

SURVEY OF THE JOB MARKET -Personnel 
requirements of the largest electronic manu- 
facturing firms -number of technicians, en- 
gineers needed, kind of background required, 
salaries offered, training given and oppor- 
tunities for advancement. 

COURSES, CREDITS AND DEGREES - 
Training for a Career . . . Home Study .. . 
College Training ... Resident Schools 

ELECTRONICS IS A PROFITABLE HOBBY - 
Spare Time TV Servicing ... Use Your Hi -Fi 
Know -How ... Build Gadgets for Money .. , 

Kits For Sale . .. Profit From P.A. Rentals 

BASIC ELECTRONICS -A brief course in the 
fundamentals of electronics. It gives the be- 
ginner a knowledge of terminology and some 
familiarity with the electronics field. 

Buy a Copy of 
YOUR CAREER IN 

OELECTRONICS 

ON SALE NOW AT ALL 
NEWSSTANDS -only 75c 

"COMMERCIAL RADIO OPERA- 
TOR'S LICENSE GUIDE -ELEMENTS 

I & 2" by Martin Schwartz. Published 
by American Electronics Co., 1203 Bry- 
ant Ave., New York 59. 48 pages. Price 
75 cents. 

This is the first of an announced new 
series of study guides covering the ele- 
ments of the FCC commercial radio 
operator's license examination. The 
first volume covers elements 1 and 2 
and gives complete answers for each of 
the FCC's study questions as well as 
FCC practice examinations using the 
FCC -type multiple choice questions. 

The advantage of this type of presen- 
tation is that the prospective operator 
need buy only the texts covering the 
elements in which he expects tb take 
his license exams. 

* * * 

"STEREOPHONIC SOUND" by Nor- 
man H. Crowhurst. Published by John 
F. Rider Publisher, Inc., New York. 
115 pages. Price $2.25. Paper bound. 

Readers of this magazine have long 
been aware of the author's early and 
continuing interest in stereophonic 
sound and have enjoyed his interesting 
and enlightening articles covering new 
developments in this field. 

The book, said to be the first in Eng- 
lish devoted exclusively to stereophon- 
ic sound, covers the existing field fairly 
extensively and even "projects" the art 
into probable future uses. The style is 
informal yet informative. Any inter- 
ested audiophile will find much mate- 
rial of use in guiding his choice of 
stereo equipment and /or in making the 
original decision to convert to stereo 
sound in his own home. 

The lavish use of diagrams supple- 
mented by numerous photographs of 
available commercial units comprising 
stereo setups add to the over -all picture 
which should be valuable to those who 
like their "fidelity" high and realistic. 

* * * 

"CLOSED CIRCUIT TV SYSTEM 
PLANNING" by M. A. Mayers & R. D. 
Chipp. Published by John F. Rider Pub- 
lisher, Inc., New York, 242 pages. Price 
$10.00. 

The staggering impact of closed -cir- 
cuit television on the economy -rang- 
ing in scope from the introduction and 
promotion of new products to the train- 
ing of future doctors and the protection 
of plants engaged in classified work - 
has generated a need for some defini- 
tive work covering the things that 
closed -TV can and cannot do and how 
it can be applied for specific tasks. 

This is not a handbook for the tech- 
nicians who will install and service 
such systems but rather a source book 
for management, school boards, hospi- 

tal administrators, the executives of re- 
tail establishments, offices, banks, etc. 
to help them decide just how closed - 
circuit television could increase efficien- 
cy, speed work, reduce losses and re- 
jects, etc. 

The text is divided into three sec- 
tions covering possible applications of 
such systems, a non -technical explana- 
tion of how closed- circuit TV works, 
and the equipment required. Actual in- 
stallations and commercially available 
units are shown in a series of excellent 
photographs. A pp e n di c es covering 
closed- circuit producers, syndicators, 
and service organizations; manufac- 
turers of equipment; and cost data 
complete the treatment of the subject. 

* 

"RCA VICTOR 1957 -58 TELEVISION 
SERVICING INFORMATION" com- 
piled by M. N. Beitman. Published by 
Supreme Publications, Highland Park, 
Ill. 95 pages. Price $1.50. Paper bound. 

Technicians whose work involves the 
installation and servicing of a great 
number of RCA Victor television re- 
ceivers will find this compact compila- 
tion of service data on the firm's 
1957 -58 line helpful and handy. 

As is this publisher's custom, each 
unit is pictured, controls are located, 
special test and adjustment points are 
identified, and rear and front chassis 
views are given in addition to the usual 
schematic and troubleshooting hints on 
the particular chassis model under dis- 
cussion. 

"PROFITABLE TELEVISION TROUBLE- 
SHOOTING" by Eugene A. Anthony. 
Published by McGraw -Hill Book Com- 
pany, Inc., New York. 466 pages. Price 
$6.95. 

Radio service technicians and stu- 
dents wishing to make the transition to 
television receiver work will find the 
"learn- and -use" method adopted by the 
author a real time and money -saver in 
obtaining their objectives. 

Written by a consultant to General 
Electric's Product Service Department, 
the author having started more than 
17 years ago as a technician himself 
knows whereof he speaks. The contents 
are presented progressively so that by 
the time the student reaches the third 
chapter he has already acquired "sale- 
able" information on TV servicing. The 
introductory chapter on the opportuni- 
ties in television is quite heartening to 
the individual technician who questions 
the advisability of competing with the 
larger service organizations. He points 
out the many facets of the service in- 
dustry where sheer size is no guarantee 
of success and the areas in which the 
individual or operator of a small shop 

1 64 RADIO & TV NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


CONVERT TO COLOR TV 
COLORDAPTOR -A simple 10 -tube circuit and 
rotating color wheel converts any -size black -and- 
white TV, direct view or projection, to receive com- 
patible color TV. COLORDAPTOR is simply 
attached to TV set, does not affect normal operation 
and can be built from parts experimenters have 
on hand. 
Complete specifications including theory of opera- 
tion, complete simplified construction 

$1 plans, schematic and sample color 
filters 
Essential parts kit containing all special parts - 
coils, delay line, crystal, color filters - 
Up fo 16" 17" and eon ac 
sets- , i 19.95 larger -a 
All other COLORDAPTOR parts, kits, 
motors, etc. available. Write for infor- 
mation and prices. 
COLORDAPTOR, 1198 Santa Cruz, Menlo Park, Calif. 

.95 

30 Watt Hi -Fi Super Lin Kit 
AMP- PREAMP with 
TRANSISTORIZED 

FRONT END 
FREQUENCY RESPONSE: 

- 1 db 10- 40,000 cps., 
TUBES: uses (1) 6A116, 
(II 12AT7, (1) 12AU7, 
(21 E1.34's, (1) 5V4 -GB. 
SHIPPING WEIGHT 26 
lbs. FL -30 $42.00 Sale Price.. 
12 Watt Williamson TYPE AMP. KIT -15- 40,000 
CPS. Only $26.95 

NEW GENERAL ELECTRIC 
4 -GRAM Variable Reluctance Cartridge 1 -blil- Diamond 
3 -Mil- Sapphire 54G -052 $16.39. $6.50 Dual Sapphire Cartridge v Y 

NEWEST MODEL MONARCH 4 SPEED CHANGER 
4-pole motor, intermix, manual player position, auto- 

dmatic shut -off. British -made. Complete with Ceramic 
ual sapphire styli cart. Base for $22.95 above- $3.SO; 45 spindle -$2.39 

Send for Free Catalogue, Low, Low Prices on 
Al) Hi -Fi Units 

CUTICK ELECTRONICS HI -FI RADIO T.V. PARTS 
171 Washington St., Worth 2.5866. New York 7, N.Y. 

F.O.B. N.Y. 

PICBOOST DUZ-ALL 

GIVES YEARS MORE LIFE TO 

WORN-OUT PICTURE TUBES 

Smooth, variable control - ex- 
clusive with CBC - lets you in. 
crease picture tube brightness 
exactly as needed. Can be re -ad 
¡listed as time goes on to stretch 
picture tube life for years. 

No soldering . . . just 
plug in and turn knob 
for brightest picture. 
Works with all TV sets 

series or parallel. 
Isolation feature automa 
tically corrects heater -to- 
cathode shorts. 

Available al all leading parts disbibulote. 

$4gllst 

GGG 
C.B.C. ELECTRONICS CO., INC. 

2601 NORTH HOWARD ST. 

PHILADELPHIA 33, PENNA. 

/ dte 
/ / i%ctrei2 

eSepLaCe 

OVERHAULED TUNERS 

$995 Plus 
Postage 

(EXTRA IF 
MUTILATED) 

1723 W. LUNT 
CHICAGO 26, ILL. 

U. S. A. 
152 MAIN ST. 
TORONTO 13 

or CANADA 

ENGINEERING 
Prepare for o- 
portunities of 
the Electron- 
ic Age! Earn 

Chem- 
ical. 

B.S. 
Civil, Electrical. or Mechanical O - Engineerting;, 

i he 6 
MONTHS in Mathematics, Chemistry, Physics. Intensive. 
specialized courses. Comprehensive training in electronics, 
television, advanced radio theory and design, math, nuclear 
Physics and electronic engineering- Engineering Science preparatory courses. Low rate. Graduates in demand. Spa- cious campus: 20 bldgs., dorms. gym. playing field. Earn 
part of your expenses in Fort Wayne while studying. G.I. 
approved. Enter March, June, Sept.- Dec. Catalog. 

INDIANA TECHNICAL COLLEGE 
918 E. Washington Blvd., Fort Wayne 2, Indiana 

Please send me free information on B.S. ENGINEERING 
DEGREE IN 27 MONTHS as checked. 

Electronics Chemical Aeronautical 
Civil Mechanical Electrical 

B.S. DEGREE IN 36 MO. IN Math. Chem. Physics 

B.S. DEGREE 
IN 27 MONTHS 

Name 

Address 

January, 1958 

cannot only compete successfully but 
excel. 

The technical scope of the book is 
inclusive and carries the technician all 
the way through television receiver 
circuitry up to and including the latest 
color sets. We believe this book will re- 
ceive the enthusiastic support of the 
service industry it deserves. 

"BASIC ELECTRICITY" by Rufus P. 
Turner. Published by Rinehart c& Co., 
Inc., New York. 377 pages. Price $6.50. 

Students, whether attending schools 
or pursuing a do- it- yourself program of 
learning, will find this book helpful in 
providing a springboard for the later 
transition to electronic theory and 
circuitry. 

Although the author has not ducked 
mathematical treatment where re- 
quired, the text on the whole avoids 
rigorous mathematic derivations. Of 
necessity, the material covered is fa- 
miliar but the author has approached 
these basics from a little different 
angle from other writers with the re- 
sult that some students may find the 
subject easier to grasp in this form. 
Near the end of the book, the author 
begins a transition to electronics with 
a brief introductory chapter covering 
vacuum tubes and the elements of radio 
reception and transmission. 

Over 300 photographs are used to 
illustrate and amplify the text material. 

"ELEMENTS OF MAGNETIC TAPE 
RECORDING" by N. M. Haynes. Pub- 
lished by Prentice -Hall, Inc., New 
York. 380 pages. Price $7.95. 

This is a specialized volume on one 
of the fastest -growing segments of the 
audio field. Written by a man who has 
been intimately associated with the 
magnetic, recording industry for over 
20 years, the text is both complete and 
authoritative. 

The book is divided into four general 
sections covering background and in- 
troductory material, the principles of 
magnetic recording, the apparatus for 
handling tape, and circuits used in or 
with tape recorders. 

This book is not for the non -technical 
owner of a tape machine who uses his 
unit to record Junior's first words for 
posterity but for the serious audiophile, 
the would -be recording engineer, or 
those whose careers are intimately as- 
sociated with the capturing of sound in 
permanent form, this volume is invalu- 
able. The lavish use of photographs, 
line drawings, and graphs contributes 
to the "source book" aspect of this ex- 
cellent volume. 30 

KOREA CONTACTS OKED 

THE FCC has received notice from the 
International Telecommunication Un- 

ion that Korea no longer prohibits ama- 
teur radio communications. 

This modifies the December 17, 1956 
public notice of the Commission which 
recapitulated the international radio reg- 
ulations concerning communication be- 
tween amateur stations and transmission 
of third party traffic by amateurs. 30 

STAN-BURN 
CATHODE RAY TUBE SPECIALS 

ONE YEAR GUARANTEE 
STAN 

G.E. Type BURN 
$15.80. .10BP4 ..$10.00 

19.10. , 12LP4A . 13.95 -,,. .12QP4 11.50 
30.25,..12ÚP4 - 15.00 
20.75.. 14CP4 .. 13.75 

..15DP4 14.50 
33.75 .. 16ÁP4 .. 18.50 
32.20..16DP4A, 15.25 
33.75..160P4 . 18.75 
23.50. -16KP4 . 15.75 
28.40..16KP4As 18.75 
31.50..16LP4A, 16.25 
31.50. .16WP4 - 16.25 
23.50..17BP4 15.75 
28.40, . 17BP4Be 18.75 
30,75. . 17CP4 .. 20.50 

21,50 

STAN 
G.E. Type BURN 

524.75. , 17LP4 ,$18.00 
37.00..I9AP4A. 24.00 
28.35.. 20CP4A. 18.95 
33.60..20CP4R. 21.95 
36.00..21AP4 . 25.00 
29.75..21EP4A. 20.15 
34.85. .21EP4B° 23.25 
30.50..21FP4 . 21.15 
37.00. .21MP4 . 26.25 
29.75.. 21YP4 . 22.00 
34.85. . 21YP4Ae. 25.00 
28.30..2IZP4 .. 21.00 
33.60. 21ZP4Be. 24.00 

100.00..24AP4 . 56.00 
48.40. , 24CP4An. 3800 50,00 24DP4Au. 39.00 

* ALUMINIZED- INQUIRE FOR ANY TUBE TYPE NOT 
LISTED. STAN -BURN CRT TUBES RCA LICENSED- 
MFD. BY LINCOLN. All orders of 6 or more STAN - 
BURN CRT are subject to additional 10% discount. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

WHYOHI -Fl COMPONENTS KITS 
RECORD PLAYERS TAPE 

PAY RECORDERS TUNERS 
AMPLIFIERS SPEAKERS 

MORE? ELECTRONIC PARTS & TUBES 

Top brand nationally adv. merchandise in this and 
other Radio 6 TV mags. is yours at low, low cost. 
Send as your list. Give Mfr's name and Model No. of 
item. Write for '58 catalogs to Dept. RTV -1 today- 

Í BRAND NEW IMPORTED TAPE RECORDERS I, Clear, sharp music and speech reproduction. Dual 
track, 5 tube balanced amp., 6" tape reel, Magic Eye 
tube, numerical footage oa -ter, 2 tone maroon & grey 1 

leatherette case portable, compact mechanism, weighs 
under 17 lbs. AMAZING VALUE! 

I SINGLE SPEED (3%) $64.95 
DUAL SPEED (3% and 71/2) 74.95 
FREE REEL OF TAPE WITH EACH RECORDER! - 

HI -FI DIAMOND NEEDLES -1 Yr. Guar. 
Diamond needles reduce record wear and needle noise 
thus retaining full frequency response and tonal quali 
ties of your records for a longer period of time. 
SINGLE DIAMOND needle $7.95 
DIAMOND SAPP dual needle.... .. 8.95 

Shipment PPD. (specify cartridge make) 

RECORD CHANGERS 
COLLARO RC -456 4 speed changer..$33.81 
GARRARD RC -88 4 speed changer... 53.41 
GARRARD RC-98 4 speed changer... 66.15 

FREE aw nd 
d mnM n= pse rwee d 

alwip 
ndg 

ers 
ninftoh 

r 
Collaro and Garrard changers, with this ad. 

VM 4 SPEED HI -FI CHANGER -Model 1210 
with Ronette or Asiatic flip -over 
cartridge $22.95 
MONARCH Model UA8U 4 SPEED AUTO. 
INTERMIX CHANGER less crystal 
cartridge $19.95 
RONETTE (phono ifuid) cartridge flip -over 
type $2.98 
SONOTONE cartridge, flip -over $2.98 
45 RPM SPINDLE for V.M. or Monarch $1.98 
WOOD MOUNTING BASE for V.M. or 
Monarch $3.95 
MOUNTING BOARD unfinished for V.M 
or Monarch $1.50 
NEW GENERAL ELECTRIC HI -Fl VARIABLE 
RELUCTANCE CARTRIDGE. Replaces discon- 
tinued RPX050 type. Full range reproduction 
20-20,000 cycles. Four gram tracking force 
for minimum record and stylus wear. 
4G050 -Dual Sapphire needles $8.77 

146052- Diamond, Sapphire needles...318.99 ) 

KITS:We 

stock the following m factarers 

ÌompClete liniernf i s 
see aAdvertiSers 
ges. 

EICO QUALITY CABINART 
OYNA BOGEN ELECTRO -VOICE 
ARKAY GROMMES TECHMASTER 

All domestic orders will be shipped prepaid. Send uS 
your list. Order by Mfr. and Model No. of item. 

$20 WORTH OF ELECTRONIC PARTS IN GRAB -BAG 
consisting of: Porcelain sockets, coils, speaker, trans 
resis. cond. ONLY $1.08 (plus 50C Postage) 

1957 PHONOLA PHONOGRAPHS 
All models have 4 speed automatic changers in 
portable carrying cases, shuts off after last record, 

with tone 
aged volume needles, 

modern y 
turnover 

No. 757 ECONOMY MODEL- mist blue and ía7.50 white simulated leatherette, crystal cart.. .l 
No. 857-DUO-F1-2 speakers, 2 tone grey 49.00 leatherette, 45 RPM spindle, ceramic cart. 
No. 957 Hi -Fi -2 special Hi -Fi speakers, 
ebony starlite leatherette, 45 RPM spindle, 56.50 cart 
No. 3057 HI -FI -3 special Hi -Fi speakers, 
3 controls (base, treble 6 Vol,), ceramic 
cart., Diamond /Sapp needles, 45 RPM spin- 7800 
die, Luggage Tan leatherette,,,,,.,,, 
NATIONALLY ADVERTISED IN LIFE. POST, ESQUIRE 

YOU NAME IT -WE HAVE IT 
Complete line of T.V. & Radio receiving tubes. coils. 
transf., controls, antennas & ies -No Mini- 
mum Order- DEALER DISCOUNTS! Thousands of sat - 
isfied Hi -Fi enthusiasts 

-d 
dealers will vouch that 

STAN -BURN GIVES THE BEST DEAL POSSIBLE! 

EXPORT INQUIRIES AND OFFERS INVITED 
Terms: 20% with order. Balance C.O.D. All prices 

l F.O.B. NEW YORK Warehouse. fatalnn 
-1. All Prices Subjett to Change Without Notice 

STAN -BURN 
RADIO and 
ELECTRONICS CO. 

558 CONEY ISLAND AVE. B'KLYN 18, N. Y. 
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I Special price paid for 
R.C. 286 Antenna 

SELLING 
Receivers, Transmitters. Radar, Special' 
Purpose Tubes, Relays. Meters, Switches. 
Connectors, Rectifiers, Transformers, Mo- 
tors & Generators, Wiring Cable, Instru- 
ments and All Electronic Components. 

WILL BUY ALL 
New or Used 

Leach Relay #5059 -R 
#5058 
#5055 
#5053 -SM 
#5053 . 

Price Bros. Relay #10 
Relay #5586 

#5587 
Antenna Switching Relay 

Box # CBY 23049 
# BG- AN -I98 
# BC -408 

Tubes #53A 
VT -127A VT -227A 

35T VT -327A 
WL -530 15E 

Highest prices paid for most all types of air - 
craft sparkplugs, magnetos and magneto 
breaker points. 

Wholesale Only 

RADIO & ELECTRONIC SURPLUS 
14000 BRUSH STREET 

Detroit 3, Mich. TO 9 -3403 

OPTICAL BARGAINS 
INFRARED 

SNIPERSCOPE 
TELESCOPE 
and PARTS 

See in the dark-with- 
out 'being observed. War 
surplus Sniperscope 
M -2. Gov't cost about 
$1200. Used for indus- 
trial plant security; re- 
search lab experiments; 
infrared photography; 
spectroscopy, etc. In- strument complete, 
ready to use. Includes 
Power Pack, infrared 
light source. Will oper- 
ate from 6 V auto bat- 

tery. Battery or transformer available. 
Stock No. 85,053 -DU ... Shipping $100.00 
weight approx. 12 lbs. 

f.o.b. Barrington, N. J. 
Save still more money! Build your own Snip - 
erscope! We will furnish instructions -parts, 
including: Power Packs, 1P25Á image tubes, 
light units, filters, etc. For details- request 
FREE Bulletin A- 26 -DU. 

GET FREE CATALOG DU 
America's No. 1 source of supply for 
experimenters, hobbyists. World's larg- 
est variety of Optical Items. Bargains 
galore. . War Surplus- Imported- 
Domestic! Microscopes, Telescopes, Sat - 
ellitescopes, Color TV Tubescopes, In- 
frared sniperscopes and Parts, Prisms, 
Lenses, Reticles, Mirrors and dozens 
of other hard -to -get Optical Items. 

WRITE FOR FREE CATALOG DU 

EDMUND SCIENTIFIC CO. 
BARRINGTON, NEW JERSEY 

Service 
Industry 

THE LATEST annual Elmo Roper 
survey of the attitude of set owners 

toward independent service technicians 
revealed an excellent record of per- 
formance on the part of independent 
service shops, according to E. C. Cahill, 
president of the RCA Service Co., Inc. 

The Roper survey, sponsored by the 
RCA Service Company, indicated that 
91 per -cent of the TV set owners are 
pleased with the work performed by 
independent technicians. Eighty -nine 
per -cent said their service calls were 
answered immediately; 84 per -cent 
were satisfied with the prices they 
paid for service; and 91 per-cent said 
the technicians were pleasant and 
courteous. 

A study of the Roper surveys since 
they were started about five years ago 
reveals a steady improvement in the 
public's attitude toward the independ- 
ent service industry. The earlier sur- 
veys revealed that set owners are pri- 
marily interested in fast service. When 
they can get rapid service, they are 
willing to pay reasonable charges. 
When calls were made promptly after 
the customer requested service, there 
was a high degree of satisfaction with 
the price the set owners had to pay. 

The work of associations in stressing 
the importance of handling service 
calls promptly and in the improvement 
of customer relations is reflected in the 
higher percentages shown in these 
categories of the survey. 

The Television Service Association 
of Michigan is extending an invitation 
to all service associations to send rep- 
resentatives to its Midwest Electronic 
Forum which will be held in Detroit, 
Michigan, on February 8, 9, 10, and 11, 
1958. TSA Directors recently approved 
a substantial budget to advertise this 
forthcoming event, which they claim 
will be "the largest, the best, and the 
most unusual service gathering ever 
held any place at any time." 

The Forum will feature .a balanced 
program of technical and business lec- 
tures and demonstrations. The techni- 
cal lectures will be unusual because of 
the number of dynamic displays that 
will be used in the presentations. The 
business lectures will deal specifically 
with subjects involved in the manage- 
ment of electronic service businesses 
and will include some unusual pres- 
entations of business promotions that 
are paying off. Service dealers who 
are interested in attending the TSA 
Midwest Electronic Forum should write 
to TSA- Forum, 8225 Woodward Ave., 
Detroit 2, Mich., for information. 

A recent issue of the Long Island 
"Guild News" called attention to the 
fact that a number of radio and tele- 

vision service technicians were looking 
for jobs. Immediately after the issue 
was distributed, dealers in the area 
employed all of the men known to be 
available. This experience inspired the 
Guild officers to contact local news- 
papers to let them know about the 
need in that section for competent 
service technicians. Two of the papers 
incorporated this information in news 
stories dealing with layoffs at local de- 
fense plants. 

The re- adjustments in the defense 
program may make a substantial num- 
ber of competent technicians available. 
Since current economic conditions 
make it very difficult for a technician 
to start a service business without sub- 
stantial cash reserves, there may be a 
steady increase in the number of com- 
petent men available to dealers. 

The threat of Pay -TV to the busi- 
nesses of TV set dealers and service 
shops is of deep concern to most dealer 
and service associations. The forebod- 
ings of independent service dealers 
were epitomized in an editorial in a 
recent issue of the "Guild News," pub- 
lished by the Radio & Television Tech- 
nicians Guild of Florida, Inc. The edi- 
torial, titled "Pay TV Is a Strangler," 
said : 

"Skiatron has arrangements nearly 
completed to start operations in the 
State of California. If you have been 
keeping up with newspaper reports, 
you will remember reading recently 
where the Giants Baseball Club was 
paid one million dollars and will re- 
ceive another million dollars in Decem- 
ber for an exclusive contract with 
Skiatron to broadcast its games via 
Pay -TV closed circuits. Two million 
bucks for just one franchise. Peanuts 
to this large and powerful outfit. They 
are prepared to spend 20 to 40 million 
dollars for franchises, equipment, and 
facilities in order to cash in on the free 
air waves of these United States. First 
run movies, prize fights, and special 
events will be their meat -and you, 
the TV technician, what will all this 
monopolistic closed- circuit TV do to 
your business ? 

"This will be far worse than captive 
service. This is Captive Viewers! 

"The first thing you know they will 
require that only their Techs can serv- 
ice the sets connected to their gadgets. 
Then they will be selling service 
maintenance contracts and they will be 
renting out the sets, maintaining them, 
and finally supplying the closed- circuit 
service. All this in one package deal 
and then where will you be, Mr. Serv- 
ice Technician ? 

"If you value your business and your 
livelihood, now is the time for you to 
let yourself be heard. Take the time 
right now and write a letter to your 
Congressman or the FCC and let them 
know how you feel about Pay -TV. The 
RTT Guild has already forwarded a 
letter to the FCC voicing its objec- 
tions, and since we represent only a 
portion of you fellows, we need your 
added weight in numbers, to stop this 
Pay -TV before it becomes the stran- 
gler of your business." 
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If 
Sends -Receives up to 10 miles as shown 
or hundreds of miles with outside antenna! 80 and. 
40 meter amateur radio bands (novice) also Aircraft 
and overseas broadcasts (3 to 8 mc.) POWERED 
WITII SELF- CONTAINED PORTABLE RADIO 
IIATTERIES, NO AC PLUG -INS NEEDED! Take 

it with you everywhere you go- 
ICeep in contact with home, friends. 
lias 5 watt-crystal controlled trans- 
mitter- Sensitive Regenerative Re- 
ceiver. Send receive switch. Wt. 
only 3 lbs. Size. only (i "x4 "x4 ". 
TESTED - PROVEN - SIM- 
PLIFII6D - PRACTICAL - Full 
information given on quick easy to 
get license. 
SEND ONLY $3.00 (bill, ck, mo) 

ord 
PaY 4 

roan 511.95 COD postage earrival send $14.95 
for postpaid delivery. Complete yit includes all 

(Set cute, coils, plastoid cabinet, easy instructions. (Set 
AND 

TESTED 
crystal $19).5. 

regular 
WIRED 

AND TESTrll 
now 

before $19.95. A r guAR 
GUARANTEED value -Order now before price goes up. GUARANTEED 

RADIO 
ONLY FROM: 

WESTERN RADIO Dept. BNT -1 KEARNEY, NEBR. 

-WHY WIRE IT' 
USE A DANCO 

PRINTED 
CIRCUIT 

BOARD 
Build n Hi -Fi William- 
son type amplifier. )-here 
aro no design problems, 
You s. ave wiring time and 
eliminate the chance of 

e. Mount your parts on the 
bond as marked. make 

external connections, solder. d your amplifier is complete. Made 
f high quality phenolic hoard, with etched copper g securely 

b onded. the Da nco Printed Ciranit Board is are- drilled 
re dy to accept your c 

dedo. 
n ents, Full instructions 

Pd 
tube sockets included. 

reamp boards. Build your ereamp exactly the way you ant it. 
Layout and design assured -your choice of omponente- eliminate 
mistakes-precision engineered -ease of construction- choice of com- 
binations. Model 21 prenme euanliger. Model 31 input se- 

$ZeZS lector tone control stage. Model 41 gain compensator out - 
paL stage. each 
Each model of preampe includes full instructions and tube socket also. 

DANCO MFG. CO., P. O. Box 533, Van Nuys, California 

ZYTRON "QUALITY BRAND" 
RADIO & TV RECEIVING 

TUBES 
The Ideal Source of Sup- 
ply for the Independent 
Service Dealer. 

All Tubes Brand New, Individually Boxed, 

very Low Priced! Send TODAY for Catalog. 

ZYTRON TUBE CORPORATION 
220 West 42nd Street . New York 36, N. Y. 

g4RGAIN TV 
NuNII /V 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROOST KANSAS CITY, MO. 

ENGINEERING DEGREES 
E.E. OPTION ELECTRONICS 

Under and Postgraduate 
Earned through Home Study 

Residence classes also available 
(Operating ne College of Engineering 

oaf)/ at present) 
5719J Santa Monica Blvd. 
Hollywood 38, California 

TAP RECORDERS 
HI FI COMPONENTS 
Tapes -Accessories 
UNUSUAL VALUES 
Send for Free Catalog 

DRESSNER 
69 -02 RA -174 St. 

Flushing 65, N. Y. 

January. 1958 

MERITAPE 
Low Cost, High 
Quality Re- 
cording Taoe- 
In boxes or 
eons. 

The Maryland Electronic & Tele- 
vision Association, Inc., is the name of 
a new trade group set up in Baltimore 
to combat malpractices in the TV re- 
pair business in that area. Working in 
cooperation with the local Better Busi- 
ness Bureau, the association is said to 
be planning an extensive cooperative 
advertising campaign to educate the 
consumer about the industry and, par- 
ticularly, to counter misleading adver- 
tising. 

It is claimed that the program will 
be aimed at a number of unethical 
practices said to be current in that 
area. Some of these include the use of 
a free estimate as a "come on "; state- 
ments to the consumers that can be 
interpreted as meaning that no set has 
to be removed from the home to be 
repaired; and for violations of the 
state, city, and county electrical codes. 

Harry Johnson of Johnson Electron- 
ics Co., Baltimore, was elected presi- 
dent of the new Maryland Association. 
Officers named to serve with him in- 
clude William Rothmann of Roth - 
mann's Television Service, vice- presi- 
dent; Edward Kernan of Stange Radio 
& Television Sales & Service, secre- 
tary; and Paul Warrenfelz of Paul's 
Radio & Television Service, treasurer. 

The five directors named were Clar- 
ence Rudolph of Parkville Television 
Service, and David Werba of D. H. W. 
Television Service, both for two -year 
terms; Charles Schlesser of the Tele- 
vision Co. of Essex, Casimir Pelczynski 
of Kenwood Television Service, and 
Thomas Paige of Fidelity Appliance 
Co., were all named for three -year 
terms. 

Richard J. Kelso, partner -owner of 
Modern Radio & TV Sales & Service 
of San Jose, Cal., was recently elected 
president of the Radio Television Asso- 
ciation of Santa Clara Valley at a spe- 
cial meeting of the Board of Directors 
of the association. Kelso succeeded 
Quentin W. Muchow, partner -owner of 
the House of Video of San Jose. 

Named by the Board of Directors to 
serve with Mr. Kelso for the 1957 -58 
term were W. I. "Bud" Smith, partner - 
owner of Harvey- Johnson TV of Palo 
Alto as vice -president, and Harold L. 
Kelley Jr., owner of Bay Cities TV 
Service Co., of Mountain View, secre- 
tary- treasurer. 

An interesting counter -measure 
against captive service, launched in the 
Detroit area of Michigan, will bear 
watching; it keeps service in the hands 
of local independents, yet gives set 
manufacturers the goals they seek 
through captive service. Local service 
dealers have banded together to form a 
financially responsible corporation, 
Telectro Service Associates. (Although 
members of the local Television Serv- 
ice Association carried out the concept, 
TSA could not itself be used because it 
is a non -profit association.) Philco and 
Sylvania have already signed contracts 
for factory- sanctioned service with the 
responsible corporation. Service will 
thus continue to be performed by local 
independent dealers who are participat- 
ing in the Telectro plan. 30 

GIANT 
EXPANSION 

SALE! 
OUR LARGER QUARTERS ALLOW US 
TO BRING YOU ALL THE ADVANTAGES 
OF TRUE VOLUME BUYING! TONS OF 
RADIO PARTS BOUGHT FOR THIS SALE! 

FREE! YOUR CHOICE OF 
ANY $1 ITEM FREE 
WITH EVERY $10 ORDER 

FAMOUS DOLLAR BUYS! 

ONE DOLLAR EACH! 
70 COILS & CHOKES. 
RF, IF, ANT., Large 

variety. incl. slug- tuned. 
Wt. 2 lbs. Reg. $15. 

3 LBS. HARDWARE. 
Reg. 

asstd. screws, 2000 pcs. td. , 
brackets, etc. 

40 MOLDED CON- 
DENSERS, Black Beau- 

ties, porcelain, etc. Reg. 
$8. .0001 to .r1 mf to 
1000 V. Oils i cl. Wt. 
1 lb. 

40 PRINTED CIRCUIT 
PARTS. Diodes: car- 

bon, precision resistors; 
chokes; molded, ceramic 
cond.; boards. Reg. $15. 

ISO RESISTORS! 1/2, 
LI 1 W. 40 values: 5 
ohms to 10 rnegs. 5 07h. 
too. Reg. $15. 

2 TRANSISTOR 
TRANS FO R M E RS. UTC 

uncer" type. Reg. $10. 
Interstage; 1 s/t 14 ". 
Imp. ratios unknown. Col- 
or -coded leads. 

WORLD'S SMALLEST 
RADIO KIT. 21/2 x 

11/, x /permeahility 
tuner, diode, all parts, 
directions. Reg. $3.50. 

SEVEN 25 -ft. ROLLS 
WIRE. Reg. $3.75. 

Asstd. colors, stranding, 
insulation. «18 to 24. 
Wt. 2 lbs. 

80 CARBON RESIS- 
TORS. Insulated; IRC, 

A -13, etc. Morey 1 & . 

1/.,, 1 10 ohms to 10 
megs. 30 values. Reg. 
$10. 

2 SUB -MINI SOLE- 
NOIDS. 1 x 0/g x 5/a". 

Change elec. energy to 
mech. 12 VDC M 300 
ma. actuates plunger. Wt. 
2 oz. Reg. $5. 

70 TUBULAR CON- 
DENSERS. Reg. $12. 

Paper, molded, oil. 0002 
to .25 mf to 2000V. Wt. 
2 lbs. 

40 TUBE SOCKETS. 
Reg. $8. 4 co 14 

prong. Bakelite, ceramic, 
mica. Shield types, too! 
We. 2 lbs. 

40 SUB -MINI RESIS- 
TORS. Only l /q" long. 

20 values: 15 ohms to 
10 meas. Color- coded. 
Reg. $6. 

4 OUTPUT TRANS. 
FORMERS. 501.6. 

35L6, 6V6. 50)34 to 3 -4 
$ohm .c. Wt. 1 lb. Reg. 

6.50, 
8-PC. NUTDRIVER 
SET. Plastic handle, 

3/16. 7/32, 1/4. 5/16, 
11/32, a/. 7/16" steel 
ocket ches in plastic 

case. Wt. 1 lb. $3 value. 
15 -PC, TWIST -DRILL 
SET. 1/16 thru 1 /4" x 

64ths; in graduated Alas. 
tic holders. Reg. $4. 

40 PRECISION RE- 
SISTORS. Carbofilm 

Wilkors, etc. 1/ to 1 W 
asstd. Wt. 1/ lb. Reg. 
$18. 

100 RADIO PARTS - 
suoprise tmt. Reg. 

value over $15! Wt. 3 
lbs. 

wi60 TRMINAL 
STRIPS 

E 
A BOARDS, 

de variety solder lug, 
binding. etc. Wt. 1 lb. 

30 DISC CONDENS- 
ERS. Transistor A 

printed circuit types. Reg. 
$8. 

E. 

50 PLUGS A RECEP- 
TACLES. Audio. P.W. 

er, chassis. panel & 5Pkr. 
types. Wt. 2 lbs. 

ERS. Silver, incl. 
. 

30 values: 00001 to .01 
mf. To 1000V. Wt. 1 
lb. Reg. $5. 

40 POWER RESIS- 
TORS. WW, c ndohm, 

vitreous, sand -coated. 15 
lues: 5 to 50W, 35 to 

11000 ohms. Wt, 2 lbs. 
15 VOLUME CON- 
TROLS. Reg. 1$110. 

Singles & duals to 1 g 
Wt. 1 lb. 

10 "POLY" BOXES. 
Clear plastic, hinged, 

w /snap locks. Asstd. 
sizes. Reg. $2.50, 

60 ASSORTED 
KNOBS. Bakelite, 

Plastic: including set- 
screw types. Wt. 2 lbs. 
Reg. $9. 

10 ELECTROLYTICS. 
Asstd. can, tubular 

type to 500 mf, Wt. 3 
lbs. Reg. $14. 2 0 R O T A R Y 

SWITCHES. Asstd. 
gangs. insulation. on- 
tacts. Wide variety! Reg. 
oiS. Wt, 3 lbs. 

100 CERAMIC CON- 
DENSERS, color- 

coded. Asstd. types, in- 
cluding discs. Reg. $15. 

3 VARI- LOOPSTICKS, 
adjustable. Transistor 

circuits. 360 -1500 xcs. 
6 FE4R1- LOOPSTICK 
CORES. Asstd. flat & 

tubular, 5 to 7" long. 
Ri -Q. Wt. 11/ lbs. 

2 WORLDS SMALL- 
EST VARIABLES. 

Scoop! 10 -365. 11/2" sq. 
v /1" shafts. 

1 MINI- METER, 1a /4" 
a hrmodel med. 0 -6 

rail- 
roads, power pplies, 
mobile. Reg. $3. 

75 -PC. RESISTOR 
1_1 SPECIAL! All types. 
asstd.: power, carbon, 
transistor, precision. 30 
values -worth $15. Wt. 
1 lb. 

65 -PC, CONDENSER 
SPECIAL! All types, 

asstd.: molded, oil, ce- 
ramic, paper, mica. vari- 
able, discs. Reg. $15. 
Wt. 2 lbs. 

$5 P -N -P TRANSIS- 
TOR. Famous make, 

hermetically sealed. 
DIODE KIT 8.1 -Sil!- 
con. 6 asstd. pop. 

types. Some worth $15. 
DIODE KIT 312 -Ger- 
manium, crystal. 6 

asstd. Glass & hermet. 
sealed. Reg. $8. 

DIODE KIT 313-0111 - 
con, germanium, crys- 

tal. asstd. Reg. $12. 
40 MINI CONDENS- 
ERS. Wide assortment 

of pop. values; by leading 
mfrs. Reg. $9. 

G -E PRE -AMP KIT. 
For magnetic parts, 

car- 
tridges. Chassis, parts, 
diagram. Less 6007 tube ( 880 extra). Wt. 1 lb. 
Reg. $4.50. 

-LONE DOLLAR EACH!, 
Check items wanted. Return entire 
ad /check or MO includingsuffi- 

HOW TO 
i t postage; excess returned. 

C.O.D. orders, 25 own Rated, 

ORDER / 30 days. Print name, address, 
amount money enclosed, in margin, 

ea. 
postage: 458 1st lb., 280 

a add'I lb.) 
EXPORT ORDERS INVITED 

LEKTRON 
133 EVERETT AVE. CHELSEA 50, MASS. 
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afroCOLEINCON 

3029 WEBSTER AVENUE 
N. Y.67, N.Y. 
Kingsbridge 7-0306 

SPELLMAN HIGH VOLTAGE 
STEP -UP COILS 

FOR 
EXPERIMENTERS ENGINEERS 

RESEARCH LABORATORIES 

for construction of 
RF type High Voltage 

DC POWER SUPPLIES 

Coils are furnished 
with schematic di- 
agrams showing 
various circuits, 
regulated and un- 
regulated, of DC 
power supplies 
from 5 KV to 90 KV. 

35 KV COIL 

5 KV $ 7.00 
10 -15 KV 12.00 
25 KV 36.00 
35 KV 42.00 
70 KV 75.00 

Filament Transformers $1.50 
All prices are Net 

SEND FOR COMPLETE CATALOG RT 
OF POWER SUPPLIES AND COILS 

ENGINEERING 
Home Study Courses 
Courses written by world authorities in all branches of engineering. Step -by -step in- structions using methods proved success- ful by thousands of our graduates. One hour each day in your spare time will start you off to higher pay, security, prestige. Check the course you are interested in and we will send you a complete outline of the course with a booklet describing the In- stitute and our advanced methods of teaching. Send to: 
CANADIAN INSTITUTE OF SCIENCE 
AND TECHNOLOGY LTD. 

#674 Century Bldg. 
412, 5th St. N. W. Washington, D. C. Civil Eng. Electrical Eng. 

Radio 
Electronics 
Television 
Aeronautical Eng. 
Aircraft Engineer 
Navigation 
General Education 
Chemical 
Mathematics 
Journalism 
Accounting 

Surveying 
Architecture 
Forestry 
Mining 
Structural 
Mechanical Eng. 
Industrial Eng. & 

Management 
Refrigeration 
Heating 
Drafting 
Plastics 

I- 

Name 

Address 

City State 

Canadians: Send to Canadian Institute of Science & Technology Limited, #674 Garden Bldg., 263 Adelaide St. West, Toronto, Ontario. 
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Alignment of Midget Radios 
(Continued from page 39) 

ceive a broadcast station on 910 kc., 
you should get a beat signal with it 
when the generator is set to 455 kc. 
and is coupled to the receiver. Broad- 
cast stations must keep their carriers 
within a few cycles per second of as- 
signed frequency; thus, if the genera- 
tor is set so that its second harmonic. 
is "zero beat" with a 910 -kc. broadcast 
signal, it must have its fundamental 
right on 455 kc. If there isn't a 910 -kc. 
station receivable, use another signal 
near that frequency, and note what cor- 
rection of the signal generator dial is 
necessary. (Of course, if the receiver's 
intermediate frequency is not 455 kc. 
you set the generator accordingly, but 
the idea is the same.) 

Use a modulated signal, and, as we 
said before, keep the signal input down 
to a barely audible level. Then you 
can tell by ear when all i.f. adjust- 
ments are tuned for maximum. Of 
course, if you want to be fancy, you 
can connect a v.t.v.m. to the a.v.c. bus 
and tune for maximum a.v.c. voltage, 
but the ear is usually plenty good 
enough with this type of receiver. 

Oscillator Tracking 

Although the oscillator must provide 
at least a minimum injection voltage, 
its main function is to determine, by 
its own frequency, what frequency is 
to be accepted and processed by the 
receiver. It must usually provide a 
signal whose frequency is equal to the 
received -signal frequency plus the in- 
termediate frequency. If the tuning 
dial says "1000 kc." (or "100," as 
usually calibrated), the oscillator sig- 
nal should be 1455 kc. Also, this re- 
lation should be maintained over the 
entire tuning range -which is what is 
meant by "tracking." Well- designed re- 
ceivers track well when the oscillator 
frequency is correlated with dial read- 
ing in two places (600 kc. and 1400 kc. 
for most sets). If you try to extend 
the tuning range, or if you try to shift 
dial readings, you usually wind up by 
sacrificing the best tracking possible; 
also, you end up with much more sen- 
sitivity over one part of the tuning 
range than over the rest of this range. 
In a well -designed, well -aligned re- 
ceiver, sensitivity is reasonably uniform 
across the entire band. (Before at- 
tempting a check of tracking, make 
sure that the dial pointer has not 
slipped out of its intended position. If 
it has, the false readings that result 
will complicate attempts to adjust for 
proper tracking.) 

Of the two frequencies used to ad- 
just for proper tracking -600 kc. and 
1400 kc. -the second one mentioned is 
the first for which adjustment is made. 
Set the receiver dial at 1400 kc. first. 
Then set the signal generator to the 
same frequency. Rock the receiver 
dial a little each way to see whether 
the signal comes in at 1400 on the dial. 
If it doesn't, adjust the oscillator trim- 

mer (on the oscillator section of the 
tuning capacitor, as shown in the photo 
at the beginning of the article), until 
it does. 

Now change the dial of the receiver 
and the signal generator frequency to 
600 kc. The 600 -kc. signal should come 
in at 600 (60) on the dial. If it doesn't, 
what you do next depends upon the 
type of receiver. If it is more elab- 
orate than most midget receivers, it 
has either a series padder capacitor or 
slug- tuning of the oscillator coil, in 
which case you adjust this until the 
600 -kc. signal comes in at the right 
place on the dial. However, in most 
table -model receivers, there is no gad- 
der capacitor or slug to adjust. Then 
you look for a "split plate" on the os- 
cillator section of the tuning capacitor. 
The section of the outside plate which 
meshes only when the capacitor is al- 
most closed (low- frequency portion of 
range) is the one you adjust, by bend- 
ing it closer to or farther away from 
the remaining plates. If the 600 -kc. 
signal falls too high on the dial, bend 
the plate farther away. 

R.F. (Mixer) Alignment 

When the oscillator has been set to 
the proper frequencies at the "60" and 
"140" dial readings, check to make sure 
that other dial readings, for stations 
you know, are reasonably correct. For 
midget receivers, don't expect preci- 
sion dial readings! Now you're ready 
for r.f. alignment. 

Most of the small radios that we're 
talking about don't have r.f. amplifier 
stages. However, for those that do, 
the tuned circuit for this stage is ad- 
justed in the same way as is the mixer 
circuit. The mixer circuit is simply 
peaked up on the received -signal fre- 
quency at the same two frequencies 
used for oscillator tracking. 

This operation is quite simple. You 
already know that the oscillator track- 
ing is OK; so, when you set the signal 
generator to 1400 kc. and the receiver 
dial to the same frequency, you hear 
the signal coming through. Once again, 
it's important to adjust signal-genera- 
tor output for minimum audible sig- 
nal to avoid confusion from a.v.c. 
action. Then just align the mixer 
trimmer to maximum signal position. 

Remember, in midget receivers the 
mixer (antenna) coil is the loop an- 
tenna itself. If the loop has become 
damaged or some turns have been re- 
moved, you won't get a peak within 
the range of the trimmer; or if you do, 
you can't get good tracking. Sensitivity 
goes to pot for one portion of the 
tuning range but gets very good for 
another. Your loop just must have the 
right inductance or alignment can 
never be right! 

And that brings up something else. 
If you're replacing a loop antenna, re- 
member that it has inductance, and 
that this value is important in the 
input circuit. Stock replacements may 
be supplied with extra turns, but de- 
ciding how many to remove for a good 
match is a knotty problem, so try to 
stick to an exact replacement. 30 
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WRL'S 1958 CATALOGUE 
World Radio Laboratories, 34th & 

Broadway, Council Bluffs, Iowa, has 
just issued a comprehensive 200 -page 
catalogue listing hundreds of items of 
interest to radio amateurs, professional 
service technicians, hobbyists, experi- 
menters, and audiophiles. 

In addition to listing and describing 
the firm's own line of amateur gear, the 
new publication carries specs and pho- 
tographs of audio components, test 
gear, parts, antennas, technical books, 
tools, tubes, batteries, transistors, kits, 
and commercial mobile and SSB equip- 
ment. 

Copies of Catalogue 18 will be for- 
warded without charge upon written 
request to the company. 

COMPOSITION RESISTORS 
International Resistance Company, 

401 N. Broad St., Philadelphia 8, Pa., 
has issued a 12 -page technical data bul- 
letin on its redesigned, re- engineered, 
and re- evaluated fixed composition re- 
sistors. 

Information on the Type BT units in- 
cludes data on construction, character- 
istics, solderability, terminations, heat 
dissipation, color coding, tolerances, 
power and voltage ratings, tempera- 
ture rise, matched and balanced pairs, 
etc. Detailed charts and graphs are 
also included. 

Write the manufacturer direct for 
copies of Bulletin B -1C. 

RESISTOR DATA 
General Resistance, Inc., 577 E. 156th 

St., New York 55, N. Y., has recently 
issued an 8 -page catalogue which cov- 
ers its complete line of custom -made 
precision wirewound, encapsulated re- 
sistors and rugged, hermetically sealed 
resistor networks. 

Incorporated in this compact cata- 
logue are easy -to -read charts and 
graphs, illustrations, drawings, and 
specifications. The wirewounds avail- 
able in the line include axial, lug, 
printed circuit, and radial lead versions 
of microminiature, miniature, and 
standard size models. 

For further information on the line 
and a copy of -the catalogue, write the 
manufacturer direct. 

TV REPLACEMENT GUIDE 
Thordarson -Meissner, Seventh and 

Bellment, Mt. Carmel, Ill., has issued 
a new TV Replacement Guide Supple- 
ment, #9-57. 

The supplement features all of the 
new flybacks and yokes which the com- 
pany introduced in 1957 and covers the 
following TV receiver manufacturers : 

Admiral, Airline, Crosley, DuMont, Em- 

January, 1958 

erson, General Electric, Hallicrafters, 
Magnavox, Motorola, Muntz, Philco, 
Raytheon, RCA, Sentinel, Silvertone, 
Sylvania, Westinghouse, and Zenith. 

Copies of this replacement supple- 
ment will be supplied without charge 
on written request. 

"RADIO- ELECTRONIC MASTER" OUT 
United Catalog Publishers, Inc., 60 

Madison Ave., Hempstead, N. Y., has 
announced publication of the 22nd edi- 
tion of "The Radio -Electronic Master," 
containing 1584 pages. 

The industry -wide reference volume 
lists over 150,000 items made by some 
350 manufacturers. Detailed descrip- 
tions, specifications, and prices are 
given on standard stock items, more 
than 11,500 of which are illustrated. 

The 1958 edition includes tubes, test 
equipment, capacitors, resistors, relays, 
coils, antennas and accessories, trans- 
formers, recording and p.a. systems, 
hi -fi equipment, hardware, tools, trans- 
mitters, communications receivers, wire 
and cable, speakers, microphones, rec- 
tifiers, converters, amateur gear, 
switches, volume controls, etc. 

As usual, the new edition will be ob- 
tainable from electronic parts distrib- 
utors. Write the publisher for a listing 
of the firms handling this book. 

TUNG -SOL SEMICONDUCTORS 
Tung -Sol Electric Inc.'s Semiconduc- 

tor Division at 95 Eighth Ave., Newark 
4, N. J., has issued a 4 -page technical 
data sheet covering its germanium 
transistors. 

The publication, which is printed on 
heavy paper stock so that it can be 
posted on a wall, if desired, carries 
maximum power rating curves, a list- 
ing of standard transistor symbols, and 
a conversion chart for forward current 
transfer ratio, switching characteristics 
at specified bias, and provides data on 
d.c. measurements. 

RADIO SHACK FLYER 
Radio Shack Corp., 167 Washington 

St., Boston 8, Mass. and 230 Crown St., 
New Haven 10, Conn. has issued a 24- 
page flyer which lists a wide variety of 
radio, electronic, and gift items at spe- 
cial prices. 

Included are transistor radios, a com- 
prehensive assortment of audio corn - 
ponents (speakers, turntables, arms, 
cartridges, etc.) , complete record play- 
ers and changers, amplifiers, transistor 
kits, records, tools, ham gear, test 
equipment, and a.c. -d.c. radios. 

Copies of this money- saving flyer are 
available without charge. Make your 
request direct to either office of the 
company. 30 

3- CM- TRANSCEIVER 
Complete with magnet and Magnetron 
725A, 2 ea. Klystron 723/AB, 2 ea. 2D21, 
5 ea. 6AK5, 1 ea. 6AL5, relays, gold plate 
wave guide, etc. $ 9,95 
Exc 

APN4B LORAN 
New with indicator and $48.50 
receiver 
AN /APR -4 UHF receiver 28-4000 Mc. precision re- 

er üti 
Receiver 

5 tuning 
wide 

s with airew 
caning dials in 

Mc. 
Recei has a wia and narrow 

band width 30 MC I.F. strip which may be selected 
at will. 110 V AC. 60 -2600 cycle. 
Brand New $89.50 
Tuning units for above. 

TN 1/74 Mc Exc $59.50 
TN118/300 

18/300-1000 
Exc. 579.50 

TN 18/300 -1000 Mc Exc. $79.50 

BC -659 FM Receiver -transmitter, xtal 
controlled, two channels, freq. range 
27 -38.9, 9 Mc, 13 tubes, built -in 
speaker, dual meter for testing fila- 
ment and plate circuits. $14 ,95 Exc. 
BC 620 -Same as above except less 
speaker and 20 to 27 $6,95 
Mc 

BC 683. Ten Channel Push -button or 
continuous tuning FM RECEIVER 27 
to 39 Mc complete w /tubes, speaker, 
squelch circuit, 12 volt $22,95 
power supply. Exc 
BC 603. Same as above except 20 to 
27 Mc $14.95 

BC 604 -10 Channel, 30 Watt Crystal 
Controlled 20 to 27 Mc Transmitter. 
Complete with tubes. Ship. $3195 
wt. 30 lbs. Exc 
F.O.B. Chicago or Sacramento, Calif. 

ATR -11 4 Channel Crystal Controlled Transceiver 
2.5 Mc to 6.7 Mc, complete with $19.95 
tubes, Exc 7 
12 Volt dynamotor for above, with dual output 
220 V, 125 MA, and 450 V 230 MA, complete 
with filter and 12 V starting relay, Exc..$14.95 
Both units $30.00 

Bendix '100 Watt Transmitter 
Easily converted to 10- 20 -40 -80 Meters. Has 
four separate output tanks. One 4 position selec- 
tor which changes the ECO IPA and output tank 
simultaneously. Uses 2 -807, 4- 
12Sk7. Complete w /tubes ea. W22.95 
MP -28 modulation and Power supply for the 
TA -12 transmitter. Complete with 4 tubes. Dyna- 
motor has an output of 540 V. DC @ 450 ma. 
Input at 28 V. DC. $14.95 With dynamotor 

3 CM -X Band Airborne Search Radar 
Brand new RECEIVER and TRANSMITTER com- 
plete with Parabolic Antenna; Azimuth 75° each. 
Direction 150° complete with amplifiers, indica- 
tors, control box, less junc. box, connectors. 
Tube complement consists of: 
2 ea., -723ÁB 30 ea., 6J6 1 ea., -725A 
2 ea.,-1B22 9 ea.,6V6GT 1 ea., -807 
4 ea., -3824 11 ea., -6AK5 1 ea., VR1O5 
2 ea.,- 3FP7 4 ea.,- 65L7GT 4 ea., VR15O 
3 ea., 5U4 2 ea., -724A 
(govt. asquis. cost over $4000.00). Ship. wt. 
431 lbs. vv/operating instructions. 
YOUR SPECIAL PRICE `.69.50 

F.O.B. Penna. warehouse. 

I -208 A standard of voltage freq. and freq. devia- 
tion for the testing, 

c r 
alignment. calibration and 

sensitivity measurement of FM receivers. Freq. 
range 1.9 to 4.5 Mc. and 19 to 45 Me. Operates 
from either 12 VDC or 110 VAC. Govt. 005. cost, 
$1800.00. Exc. $59.50 

LM FREQUENCY METER 
Heterodyne, crystal calibrated, modulated 
with calibration book 125KC to $49.50 
20,000KC -Exc. ea. 

less calibration book -$29.50 

BC 923 MOBILE FM RECEIVER, 27-38.9 MC 

Complete with built -in loudspeaker, squelch control, 
aker phone switch. sensitivity control. 

(Permeability) tuning for each channel of 4 channels 
permits pre- setting of 4 frequencies. Ese....$34.50 
MODULATOR i ea: äfi tubas 5R4; 22eairi. ; 

1 ea. 604. EXC. Ship. wt. 60 lbs.........$14.95 
813, 85.95 ea., 2 for 510.00; 807, 980; 6AG7, 49f; 
5R4. 496. 

WRITE FOR NEW BULLETIN 

25% Deposit required with orders 

R W ELECTRONICS 
2430 So. Michigan Ave., Chicago 16, III. 

Dept. N, PHONE: CAlumet 5- 1281.2 -3 
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M.A.R. TRANSMITTER -RECEIVER 
200 -400 mc. Crystal controlled. With 10 -chan- nel a totune and modulator for phone. 12, 24, 115, 230 VDC or 115 VAC power Supply. Com- plete with cables, headset, mike. Like $99.50 
new, A COLUMBIA MONEY- SAVER! 

BC -603 RECEIVER 
20 -28.5 mc FM. 12 or 24 V. Fair condition. Complete, but some less tubes. $5.95 THEY'RE HOT! 

COMMAND GEAR ROUND -UP 
RECEIVERS -Excel- Cond. 0-5'ER 190 -550 Ice. $12.95 1.5 -3 MC. 7.95 

3 -6 MC. 4.95 
R -28 VHF 100-156 MC 17.50 TRANSMITTERS -Excel. Cond 23 MC. $ 4.95 
3 -4 MC. 4.95 12 V. Receiver Dynamotor 1.95 4.5 MC. BRAND NEW 5.95 5.3 -7 MC. 3.95 5.3 -7 MC, BRAND NEW 5.95 
7 -9 MC. 5,95 
T -23 100 -156 MC. 12.95 
BC -456 Modulator Screen 1 $4.95 
MD7 /ARC -5 Modulator Plate 9.95 
BC -442 Antenna Relay 2.95 

STACKS OF RACKS 
For Single Recvr 55.00 For Dual Recvr 2.50 For Single Xmtr. Arc -5 5.00 For Dual Xmtr.. 2.50 Triple Receiver Rack: A best buy for only 2.95 
ALSO AVAILABLE: 18 ft. Flex Cable $1.95. Control Boxes. Ea. $1.00- Plugs. Each, $1.00. 

GN -39F DUAL VOLTAGE GENERATOR. Out- puts! 1,000 VDC @ 350 MA: 12 VDC @ 25 amps. NEW -original boxes. Ship. wt. approx. 100 lbs. 
A COLUMBIA SUPER BUY $8.88 

APN -4 INDICATOR 
Makes a terrific 5" scope! 100 Ice. crystal. HAS APPROX. 25 TUBES! $19.95 Good condition 
LESS TUBES and crystal $ 8.95 

FRA FREQUENCY SHIFT RECEIVER CON- VERTER: For teletype. Has 400 kc $39.95 IF. Excellent cond. Only 
BC-604 TRANSMITTER 

20 -27 MC. 30 W. output. Less input xfrmr , tubes. New and like new cond. Wt. $3.95 Approx. 30 lbs 
All orders FOB Los Angeles. 25% deposit re- quired. All items subject to prior sale. NOTE: MINIMUM ORDER $3.00. WRITE TO DEPT. R. 

Coecutc 
ELECTRONICS 
2251 W. WASHINGTON BLVD. 

LOS ANGELES 18, CALIFORNIA 

IIIIaammm "'get the ultimate 
in your 

tape recordings... 

THE LIBRASCOPE MAGNETIC 

noir crac cr 
Save your tape and still enjoy quality re- 
cordings with this magnetic Noiseraser 
unit. Easier, faster degaussing (erasing) 
for old and new tapes. End undesirable 
noise and signals. 
Demagnitizes 1/4" tape on reels up to 10" 
dia. Size: 7%" x 4%" x 314 ". Operates on 
standard 110V AC. A reasonably priced 
superior tape- eraser. 

SUMMARY O 
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Write for Bulletin. 

IBRASCOPE 
INCORPORATED 

131 E. SANTA ANITA AVE.. BURBANK. CALIF. 

Taming Tough Dogs 
(Continued from page 45) 

R. and R. were charred and had 
changed value. I replaced them and 
checked resistance to ground. It was 
low, so I checked C47 and found it was 
shorted. After replacing it I turned 
the set on, and, although the resistors 
were no longer running hot, there was 
very little sound. I changed the 3BN6, 
varied the AM rejection control, and 
checked voltages on the different pins 
of the stage, but everything was nor- 
mal. L., was in the line of the original 
short so I checked its resistance and 
found it also was normal. I tapped the 
plate of the 3BN6 with my screwdriver 
and got sound through the speaker, so 
I figured the output circuit was OK. 
Next I tried aligning the coils in this 
circuit and got more volume, but it 
wasn't enough and sound was garbled. 
I then went back into the audio i.f. 
stage, but could find nothing unusual 
there. As a last resort, I installed a 
replacement for L50, figuring some of 
the turns might have shorted and 
changed its resonant frequency. It was 
a good theory but it didn't cure the 
trouble. I was now at my wits' end and 
ready to toss in the dropcloth; how- 
ever, my theory sounded so good, I 
decided to apply it to L17. It had meas- 
ured OK resistance -wise, but again a 
change in resonant frequency could 
cause the trouble. I ordered a replace- 
ment, installed it, and breathed a sigh 
of relief : the sound came in loud and 
clear. A little touch -up on the align- 
ment had it playing as good as when it 
was new. If I hadn't tried jumping in 
new parts, as you suggest, I'd never 
have found it." 

Ed picked up his pipe, lit it, and 
nodded knowingly. "A few more tips: 
when you're stuck on a set, check your 
production changes. A lot of fellows 
throw them out when they come in the 
mail. Don't do it. The fellows that 
recommend them know what they're 
doing; they start running into the 
same trouble repeating on the same 
model, so naturally they recommend a 
change. A lot of your dogs are re- 
paired for you right in these publica- 
tions. 

"Another thing: don't be afraid to 
call your local set distributor when 
you're up against the wall. Pick up 
the phone and ask for technical infor- 
mation. You'll get the service mana- 
ger. Tell him you have a problem with 
one of the sets his company handles 
and describe the symptoms. Have all 
your data handy so as not to tie him 
up too long. Quite often he's run into 
the condition and can give you the 
answer right off. Most of these fellows 
are quite willing to listen to you and 
will make an effort to help you if they 
can. 

"About the only other thing I can 
think of," Ed went on, "is to build your 
own tough dog file." He walked to the 
schematic cabinet and patted it affec- 
tionately, "Here's a complete set of 

prints on just about every set made." 
He pulled several out at random. 
"You'll find all sorts of marks and 
notes on most of them. I wouldn't sell 
these prints for anything because they 
couldn't be replaced. Every tough job 
(and a great many of the simple ones) 
we've ever run into, in this shop, is 
listed right on the schematics. Here, 
take a look at how we do it," he beck- 
oned to Jerry. "After the trouble is 
found, I circle the defective part with 
a red pencil. Then, at the bottom of 
the page, I make a brief footnote de- 
scribing the symptoms. That way I'll 
never spend too much time on the 
same thing more than once. Look at 
this one here." He pointed at the red 
circle on the Stromberg- Carlson print 
he had opened (Fig. 5). "What a time 
this one gave me. 

"It started out with no high voltage. 
A new fuse gave me a raster, but it 
had a thick drive bar down the middle. 
I tried the horizontal output and the 
damper tubes, as well as the drive con- 
trol, with no result. Likewise the hori- 
zontal output and saw -tooth forming 
circuits. I jumped to the damper cir- 
cuit next, and checked voltages : no 
luck. Then I checked C.1, L2R, C.3, C52, 
and the horizontal -size control. Every- 
thing measured OK and produced the 
same abnormal raster when I replaced 
them. 

"While I had the size control open, 
I decided to check the winding of the 
high -voltage transformer that it 
bridges. As you can see by the red 
circle, it was a most fortunate de- 
cision; the winding was open. In view 
of the fact that I had plenty of high 
voltage, it would have been a long time 
'til I decided to check that trans- 
former. However, the main point is 
that it happened to this set and it can 
happen again to others like it. If it 
does, this print will spill the beans to 
me as soon as I open it." 

"That's a darn good idea," Jerry 
agreed, "and since your schematics are 
not for sale, I'm going to get me a big 
red pencil and start a file of my own." 
He rose and walked over to get the set 
he had come for : "I'm going to try 
your system; it sounds real good. I 
may not be able to get the act on tele- 
vision, but maybe I can become a dog 
tamer too." 30 

Fig. 5. The presence of high voltage 
diverted suspicion from the indicated 
winding of the flyback transformer, 
which was finally found to be open. 

OOTPUI 
HOR12. 

519 
'so 

H.V. REGT 

ï= 
C94 

4.9R 
HORIZ. 
SIZE 

we 
G 

í250V 
DAMPER 

500808. 
20KV. 

C92 .l 

HOR12. 
OUTPUT 

A.G.C. 

RADIO & TV NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


T -18 FORGE ST. 
AKRON 8, OHIO 

1 

45 Piece "Powerhouse" 
HOME WORKSHOP 

YOU GET ALL THIS 

1/4" Capacity Drill 
with Jacobs 
Geared Chuck 
4" Tilting Steel 
Table Saw 
Attachment 
Power Hand Saw 
Attachment 
3 Pc. Drill Press 
with Mounting 
Base Post 
7 Drill Bits for 
Metal and Wood 

Mounted p 3 M Gri nd- 
ing Wheels 
12 Sanding Discs - 
6 Coarse -6 Fine 
Lambs Wool 
Polishing Bonnet 

You save over 50 % on this complete Soft Cloth Buffer 

home workshop. ALL BRAND NEW- All Purpose 

Shipped in factory sealed cartons- Paint Mixer 

backed by Olson's guarantee. Operates Rubber backing 

on 110 -120 Volts, 60 cy. AC. Pad & 8 Pc. 
Adapter Set 

TELEGRAPH KEY 

$ 26 
Stock No. Ea. 

X-679 

Ideal for beginner or ham. 
All parts plated with base 
of molded phenolic. Full 
knob size, adjustable arm 
and tension spring. Coin 
silver contacts. 

HAND NIBBLING TOOL 
Stock No. TL -161 

$385 
- 3 for 

$11.00 
A hand tool that will cut squares, 
circles or complex designs in 18 

gauge steel, 1/16° aluminum, 
copper or plastic. Metal edges 
remain Out and smooth after each 
cut. 

Replacement Punch for Above 
Stock No. $1.70 Ea. 
TL -162 3 for $5.00 

LSON 
RADIO WAREHOUSE 

Buys More - Sells More 
Nobody Gives More 

Service, Quality, Low, Low Prices 

Shield Brand Plastic RECORDING TAPE 
Clasen 

6o 
actress Jayne 'Mansfield and Chief Radio 

o,era tor of Moore -McCormack Steamship Lises. Holds 
u0 perfectly under all kin, s of adverse conditions. Mir- 
re r polished red -oxide ho ded to smooth strong plas- 

ti Response 50- 15.1)00 as. Low nlistortion, niform 
oatput. Standard 1/" width. 7" dia. reels- individually 
boxed. 

1200 Ft. Reel 1800 Ft. Reel 

Stock No. $159 áz' X563 "0 5245 D::: Stock N0. $369 Doz. 
X249 X -692 a 
Lots of 6 ea. $1.79 Lots of 6 e . .....$2.59 Lots of 6 ea. $3.79 
5 ngle ea. 

a 
$2.19 Single ea. $2.99 single ea. $3.99 

Fully Guaranteed 
NEW MYLAR 
2400 F}. Reel 

ACOUSTIC 
FOAM 

72" x 18" x 1 /2" ROLL 
Stock No. CA -62 

Sound absorbing sponge 
rubber padding for lining 
Hi -Fi speaker enclosures. 
Easily cut to any size 
cabinet. 

GERMANIUM RADIO 

Complete with Crystal Earphone 

ems Stock No. -ff.A RA -277 

New VM4Speed Automatic RECORD CHANGER 

Two Precious tipped Styli Heavy Duty Motor 
Rosette Cartridge Manual Play Position 
9" Weighted Turntable No Preamp Required 

Plays all three sizes of records. Shuts off after last record 

Las played. fias storage position on speed selector to save 
idler wheel when not in use. Has needle ward built onto 
turntable chassis. Finished in rich brown and cream. Only 
tour 

t 
it a to connect. Operates on 110 volts 60 c AC'. 

Size: 114 /1" a 18%s . " Height above turntable 45!3. ", 
l clew 3i4, nr rya 

Accessories for Above Mounting Base -stock No. CA -65 $a.oi 
45 RPM Spindle -Stock No. RP-106 $2.79 

DRILL SAW Converts to 1/4" Drill 
Entirely new drill saw combination that 

late`crts fro s v to 1/J" drill in 1 m 
Rugged die cast frame, heavy duty mo- 

tor, trigger switch with lock button for con- 
tiuous operation. Saw has i div_dual linger 
tip ad i,t- s nnents for depth of cut and angle 

mil. Cuts angles O to S5° maximum 
depth of cut lli /z ". 41" blade in- 
cluded. Large comfortable grip 

saw 
one 

hand operation. Ball hearing construction. 
Fully 

-t 
tnteed. Saw cuts through fC1 wood, 

plastic, n site, hard rubber, nom ferrous 
materials. tile, plaster, ere. 

Reg. Price 
$25.95 

$1671 

Stock No. TL -164 

New Magnavox 15" HI -FI SPEAKER 

Stock No. A genuine Magnavox :5" PM 

5 -287 Speaker with a 1 pound Alnico 5 

Magnet. Delivers beautiful wide 
range fully rounded tones. Fre 
quency response 30- 15,000 cps. 
Voice coil diameter 1,4in. Imped- 
ance 8 ohms. Power handling 
capacity 18 watts. 

A completely assembled radio fea- 
turing germanium diode detector, 
iron core antenna coil, variable 
condenser, antenna lead -in and 
ground wire. Size 31/ s 2V2 s 1r", 

Wilcox-Gay 
TAPE 

Brand New 
1958 Models 

FIRST WITH TRANSISTOR PRE 

Reg. $229.95 

$12981 v' 
Stock No. 

AM -80 4z4411Nissiiiii/ 
Model 772 

Own Otis beautiful two tone Tape Re- 
corder at less than dealer co,. Fan- tastic tonal o tality delivered by tram 

is ter PreanlPt coupled to 8 watt am- plifier which drives a v 7 dual c atem range led r sneaker and high fre- quency qucnc> tweeter. features Dual speed, 
3 =tor ins) dual track. Transistor 

preautn. Push Pull Amplifier, ual 
speakers, Records up to 4 hours, 

"Over- load" 
Shut Off. "Nor sal" A "Ove 

load r level indicators. deluxe cape 
inner, 1 Ina Jacks and "PresLO- buton 

perform 
just press keyboard 

Callbe [tons At perform all functions. Can 
he .ed l'A seatem "a nue . 
c rr, it 

"as 
Co 

as 

tell f tape, empty( 7 "rreeln: Rowing 
speaker. Frevuene>' response r65- 12.500 
CPS. Size 141/2 x 15 x 10 ", Weighs 37 
Ihs. Operates on 110 -12(1 V. AC., 60 
cycles. 

AMPLIFIER 
Reg. $129.95 

1931 
Stock No. 

AM -79 Model 732 
At this low price you can't go wrong 
in buying even TWO recorders, Easy 
to use, just push buttons for record 
-play -fast forward -fast rescind. 
New thumb silhouette volume, bass 
and treble cottrols. Dual speed f 34á ins) dual track for 
up to 4 hours recording on 7" reel 
of 2400 ft. long- play tape. Fre- 
quency response 85 -8,000 cps. Fea- 
tures include: Transistor Preamp, 
Record lock button, Recoil- Phono- 
'l'V input ,rack and automatic erase. 
Can be used as PA system. Com- 
plete with microphone, 3" reel of 
tape and empty - 1. Operates on 
110 -120 V. AC., 60 cycles. Size 
141 x 14 s 9". Weighs 26 lbs. 

1 Ea. 
3 for $45 

Stethoscopic HEADPHONES 

Stock No. PH -13 

H -gh impedance crystal headphone with .r plugs used with office Machines. .t 
r r- iaft e uipntent, etc. Light weight, fl u' 

t le plastic construction. With :36" two 
e, nductor, twisted, pliant cord. 

WIRE STRIPPERS 
Deluxe Automatic Model 

Stock No. 
TL -145 

Delayed action return type, 
will not crush fine stranded 

Strips all wire quick- 
ly ,d smoothly from size 

12 to 18. Hardened stee 
cutting blades. Overall 

\ size 7 ". 

OLSON Bargain Stores In 

CHICAGO -623 W. Randolph St. 

CHICAGO -123 N. Western Ave. 

CLEVELAND -2020 Euclid Ave. 

PITTSBURGH -5918 Penn Ave. 

MILWAUKEE -423 W. Michigan 
BUFFALO -711 Main Street 

How fo Order from 
OLSON 

Mail your order to T -18 Forge 
St., Akron 8, Ohio. Send remit- 
tance with order (add for post- 
age 5$ for each dollar's worth 
ordered - 104 for each dollar's 
worth if you are more than 1,000 
miles away). OLSON REFUNDS 
EVERY CENT NOT USED. Or- 
send no money - we'll ship 
C.O.D. and you pay mail or 
expressman for merchandise and 
postage. ALL MERCHANDISE 
100% GUARANTEED. PLEASE - 
MINIMUM ORDER $5.00. 

I 
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r -HQ for the 5 TOP NAMES ink 
TV & RECEIVING TYPE I 

UBES 
AT SENSIBLE PRICES! 

Individually boxed. First quality only. Brand New 
WRITE FOR LATEST TUBE CATALOG FREE: 

Receiving, transmitting, special purpose tubes. 
diodes, transistors, etc., lists. 

Electronic Equipment Specials 
T -23 /ARC -5 transmitter -100 to 156 Mcs like new with tubes $14.95 
T- 126 /ARC -5 transmitter -Same as T -23 except 100 to 146 Mcs 13.95 
Shallcross 0 -5, 10, and 20 Kv. Kilovolt - meter Brand New. In sealed cartons. 

Reg. $255.00. Special 37.50 PRECISION VARIABLE CAPACITOR - 
double- spaced, heavy brass end plates - ceramic Maul., 15 Mmf. to 115 Mmf., straight line freq., 41/4e x 31 /?" x 3". Ideal for VFO, etc. @ $3.95 ea., 2 for 6.00 

GEIGER COUNTERS -RCA ... Brand New, 
jobber boxed close out prices -WRITE 
for price -5 different models. 

RCA PLATE TRANSFORMER 
Pri. 115 V. -60 Cy., Tapped at 105 V. Secondary 1100 volts CT @ 250 ma. 6.3 V. at 5 Amps., 5 volts @ 3 Amps (125 volt bias winding) . Ideal for low -power transmitters, power amplifiers, etc. Fully cased. Brand new in original cartons @ $6.95 ea., 2 for $11.00 
POWER SUPPLY KIT- Containing the transformer described above plus two 10 MFD. 600 V. oil condensers and one 10 Hy. 200 Ma. filter choke. 
All brand new $9.95 
MD -7 Modulator (w /dyn.) uses PP1625's $ 9.95 
BC -456 Modulator (w /dyn) 4.95 Xmfr -Prim: 115 VAC /60 cy. -Sec: 28 V. @ 

10 amps 4.50 Eldico High -Pass Filter @ 75c ea., 6 for 4.00 Glas -Line Non -Metallic Guy -Line- 
per 100 ft 2.89 

BC -457A (4 -5.3 Mcs.) Xmtr. New /like new 4.95 
BC -458A (5.3 -7 Mcs.) Xmtr. New /like new 4.95 
GE RF Ammeter. 0 to 4 amps RF. 2" round 3.95 Westinghouse Choke, 10 fly. @ 200 Ma. 1.95 Cabinet w /hinge top. 8" H x 0" W x 311 D. Orig. used for Eldico 500 Watt antenna tuner. Grey finish. New @ $2.95 ea., 

2 for 5.00 Cabinet w /hinge top. Grey crackle finish 
811 H x 1411 W a 811 D. New. Excellent for mobile rig, amplifier. Enclosed cab. @ $3.50, 2 for 6.00 

6 Foot Line Cords. Extra -heavy zip cord 
w /plug, 5 for 1.00 

FTR Miniature Choke -2 Hys. @.130 Ma 
23 /a" high, 11 /zll wide, 1" deep. Herm.- sealed. Brand new. Price: 40e ea., 10 for $3.00, 100 for 25.00 Plate Xfmr. Prim: 115/60 cy. Sec: 1100 
VCT @ 220 Ma. 41/2" x 411 x 411 Grey finish, upright mt. Eldico TR2 Brand New @ $4.95 ea., 3 for 10.00 

NC Power Xfrm. Brand new, exact replace- ment for NC -240 National Receivers. 
Also used in NC -100, 101 -X, etc. @ $5.95 ea., 2 for 10.00 Walnut instrument case. Brand new. 1011 
H x 811 W x 5" D. Used for instruments, etc. w /handle -Real beauty @ $3.95 ea., 3 for 9.00 

INFRA -RED CL -2 LAMP 
The device that makes license free transmission a reality! 2 -way voice or MCW can be transmitted over concentrated isible infra -red rays. Information 
on how to 

invisible 
a 2 -way transmit -receive station available. See p. 93, Oct. '57, Radio Electronics. CL -2 LAMP with spec. sheet (worth $50.00) $10.00 

2 -COLOR TUBE CARTONS 
Keeps your tube stock net. New safety partition prevents tube breakage. Distinctively litho- graphed in glossy red and black. 
The most distinctive tube carton available toda 

ne 
today. Minimum quan- tity: 10o of any o size. Write for e lot prices Packed 1000 to case. F.O.B. N. Y. C. 

SIZE 
s 

For Tube Per 100 Miniature ... 64116. eta...51.00 
GT 65N7, etc... 1.25 Large GT 1B3, etc.... 1.50 Large G 5U4G, etc... 2.00 

WHITE GLOSSY BOXES 
Completely blank. No printing o or Otherwise same as above. 

ne Same high quality," low prices. Specif"WHITE when 
ordering. When color is not stated, 
2 color cartons will is 

shipped. 

TUBE STACKERS 
White glossy on ly. Ministaeker 
holds 10 Mini. tube cartons; "GT" stacker holds 10 "GT" cartons. 

SIZE Per Each Ministacker 11/24 GT 24 

Per Case of 1000 Stockers....$12.50 
All cartons and stackers F.O.B. N.Y.C. 

WRITE FOR LATEST COPY OF BARRY'S I 
JANUARY 1958 "GREEN SHEET" 

TERMS: 25 per sent deposit with order, balance C.O.D All Merchandise guaranteed for cost of merchandise only. F.O.B. N.Y.C. MINIMUM Order $10.00. Subject to price variation and stock depletion. 

BA R RIT ELECTRONICS 

512 Broadway, Dept. RN, N. Y. 12, N. Y. 
Phone: Walker 5 -7000 J 

172 

MI REM 110111101911011011110311 

PM. Min e® 
CALENDAR 
®f EVENTS./ 

9 

.....IJ.ti ma 
JANUARY 6 -8, 1958 

Fourth National Symposium on Reliability 
& Quality Control. Sponsored by IRE and 
ATEE. Statler Hotel, Washington, D. C. 
M. M. Tall, Radio Corporation of Amer- 
ica, Moorestown, N. J., general chair- 
man. 

JANUARY 16 
Seventh Annual Sylvania Television Awards 
Presentation. Plaza Hotel, New York, 
N. Y. 

JANUARY 22 -24 
EIA Conference on Automation. Spon- 
sored by the Engineering Department of 
EIA (formerly RETMA). Arizona State 
College, Tempe, Ariz. Additional details 
from J. A. Caffiaux, EIA, I I W. 42nd 
St., New York 36, N. Y. 

FEBRUARY 9 -15 
National Electrical Week. 

MARCH 16 -22 
Nuclear Congress. Sponsored by IRE, 
AIEE, ASME, and other professional 
groups. International Amphitheater, Chi- 
cago, Ill. Contact International Atomic 
Exposition, 304 Architects Bldg., Philadel- 
phia 3, Pa. for further information. 

MARCH 27 -29 
Ninth Biennial Electrical Industry Show 
and Fifth Electrical Maintenance Confer- 
ence. Shrine Exposition Hall, Los Angeles. 
Paul H. Henrichs, Southern California 
Edison Co., chairman of conference 
committee. 

Page 

PHOTO CREDITS 
Credit 

35, 36, 54, 55 Westinghouse Electric 
Corporation 

37 Sylvania Electric Products Inc. 
46 (Fig. I ), 47 (Fig. 3) .. Potter & Brumfield 
47 (Fig. 2) Comar Electric Company 
47 (Figs. 4 & 6) Automatic Electric 

Company 
53 Heath Company 
58 University Loudspeakers, Inc. 

59 Ray Cicero 
66, 67, 68 Simpson Electric Company 
69, 71, 72 Viking of Minneapolis 
120 Glaser -Steers Corporation 
124 General Electric Co. 
136 Bergen Laboratories 
155 Radio Corporation of America 
162 Audio Devices 

THE COVER 

Our thanks to the following organizations 
for lending the attractive "props" used in 
this month's cover setting: Pillows- Leonard 
M. Schur; Flowers -Ruth Joyce; Painting 
"Remnants of Still Life" (Gadbois) -The 
Little Studio, Ltd.; Model's Ensemble from 
the "At Home" Collection -Greta Plattry; 
Furniture - Smilow- Thiele; and Lamp - 
Lightolier. 

GET YOUR COMMERCIAL TICKET 
EASIER WITH... 

Kaufman's 

RADIO OPERATOR'S LICENSE 
O AND A MANUAL 

The BEST book for 
FCC License Preparation 
Covers elements I ehm 8. 

The only book with complete discussion 
of answers to every technical question in 
the FCC Study Guide. Makes it very easy 
to answer multiple choice questions. 

Used by leading schools and industry. 
Only $6.60 at jobbers, bookstores 

or direct from: 

JOHN F. RIDER PUBLISHER, INC. 
116 West 14th Street, New York 11, N. Y. 

EASY TO LEARN CODE 
It is easy to learn or increase speed with an Instructogranh Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- ginners or advanced students. Avail- able tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always ready -no saw. 

ENDORSED BY THOUSANDS! 
The rnstructograph 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 operatore have "acquired the code" with the Inatruetograph System. Write today for convenient rental and purchase plane. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD. CHICAGO 40. ILLINOIS 
r 
TAPE RECORDERS 

WHOLESALE PRICES 

HI -FI COMPONENTS 
NATIONAL BRANDS 

WRITE FOR FREE CATALOGUE 

CARSTON NEW YORK 2888 Y. 

_I 

Be a "key" man. Learn how to send and receive messages in International Morse 
code. Communicate with operators around 
the globe. Learn at home quickly through 
famous Candler System. Used by best 
operators. Qualify for Amateur or Com- mercial License. Write for FREE BOOB. 

CANDLER SYSTEM CO.. Dept.2 -A, Box 928, Denver 1, Colo., U.S.A. 

YOU'LL BE SATISFIED 

WITH OUR CLASSIFIED 

college grads get 
ahead faster! 

. have higher incomes . advance more rapidly. 
Grasp your chance for a better life. Share rewards 
awaiting college- trained men. Important firms visit 
campus regularly to employ Tri -State College grad- 
uates. Start any quarter. Approved for Vets. 

Bachelor of Science degree in 27 months 
Complete Radio Engineering courses (TV, UHF, FM, 
Electronics). Also Mechanical. Civil, Electrical, Chem- 
ical, Aeronautical Engineering. In 36- months a B.S. 
in Business Administration (General Business, Ac- 
counting, Motor Transport Management). Superior 
students faster. More professional class hours. Small 
classes. Enrollment limited. Beautiful campus. Well - 
equipped labs. Prep courses. Enter Mar., June, Sept., 
Jan. Earnest capable students (whose time and budget 

require accelerated courses and modest costs) 
are invited to write Jean McCarthy, Dir. 
Adm., for Catalog and book "Your Career 
in Engineering and Commerce." 

1618 College Ave. Angola, Indiana 
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CLASSIFIE 
RATE: 500 per word. Minimum 10 words. March Issue closes January 10th. Send order and remittance to: RADIO & TV NEWS, 966 Madison Ave., N. Y. C. 17, N. Y. 

RADIO ENGINEERING 

COMPLETE radio, electronics theory & practice; 
television ; broadcasting; servicing; aviation, ma- 
rine, police radio. 18 or 21 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind. 

FOR SALE 

DIAGRAMS! Repair Information! Radios- ampli- 
fiers -recorders $1.00. Televisions $1.50. Give make, 
model, chassis. -TV Miltie, Box 101RA, Hicksville, 
New York. 

RADIO & TV Tubes at manufacturers prices. 
Guaranteed -Send for free price list. Edison Elec- 
tronic Tube Co., Menlo Park, N. J. 

DIAGRAMS -Radios, Amplifiers, Changers, $1.00 
Each. Television Service Data $2.00. Unknown 
Models, Give Tube Layout And Part Numbers. 
Cable Electronics Corp., 851 10th Ave., New York, 
N. Y. (Formerly Kramer's Radio Service). 

DIAGRAMS for repairing radios $1.00. Television 
$2.00. Give make, model. Diagram Service, Box 
672 -RN, Hartford 1, Conn. 

TUBES -TV, Radio, Transmitting And Industrial 
Types At Sensibly Low Prices. New, Guaranteed, 
1st Quality, Top Name Brands Only. Write For 
Free Catalog or Call WAlker 5 -7000, Barry Elec- 
tronics Corp., 512 Broadway, New York 12N, N. Y. 

ARMY Throat Microphone, New 50Ç. Surplex, 
Box 118, Jersey City 4, New Jersey. 

HI -FI Amplifiers, Speakers, Tape Recorders, turn- 
tables. Liam transmitters and Receivers WRL, Na- 
tional, Hallicrafters, Hammarlund Johnson S. Col- 
lins Easy Terms Ken -Els Radio Supply 428 Central 
Ave., Ft. Dodge, Iowa or 67 -16th Ave. S.W. 
Cedar Rapids, Iowa. 

TUBES -Television, Radio, New, Guaranteed. 
Boxed. Approximately 80% off, Transmitting. 
Special Purpose Tubes, write Bell Electronics, 40 
Canal, New York City 2. 

CUSTOM Augo Radios for foreign and American 
cars, AM -FM, American, British, German. Whole- 
sale prices. Square Electronics, 150 -60 Northern 
Blvd., Flushing, N. Y. 

ASSORTED Ceramicons, Dog Bone & Disc Conden- 
sers- Special $1.00 Lb. Mixed Plus 25Ç Postage & 
Handling -Center Electronics Co., Inc., 72 Cort- 
land St., New York City. 

3x.2mf 4000vDCw $2.15 2x.5mf 600vDCw $.40 
KNOB -dial 2 inch $.10 2x6.3v Of lA 7.5v (it, 24A 
2x5v a 7A 115/60 cycle pri. $7.45 send for list. 
Cooper Electrical Co. Park Ridge, N. J. 
TELEVISION Sets $11.95. Free List. Joncs, 147 
High St., I'ottstown, Pa. - 

WANTED 

HAM Receiver And Transmitter. Setting up sta- 
tion. Cash or trade. Santer, 172 Washington 
Street, New York 7, N. Y. 

TUBES. All kinds. Must be new or in usable con- 
dition. Also rcvrs, xmtrs, test equipment. Highest 
prices paid or swap for choice equipment. Denby, 
78 Cortland Street, New York 7, N. Y. 

ART- 1 :3/T47A. Transmitter -$175.00 ; ART- 13/T47 
Transmitter- $125.00 ;BC-788 Alt- $100.00 ; ARC -3 
Transceiver Complete- $200.00 ; R5 /ARN -7 Radio 
Compass -$75.00; BC -348 Rec'r. Unmod. Q & R 
Models- $50.00 ; ARC -1 Trans- $200.00 ; BC -312 
Rec'r- $40.00 ; BC -342 Rec'r -$50.00 ; Ship via 
Express, C.O.D. Subject to Inspection to H. Finne- 
gan, 49 Washington Ave., Little Ferry, N. J. 

CYLINDER and old disc phonographs. Edison, 
Conqueror, Idelia, and Oratorio models. Berliner 
Gramophones and Zono- o- phones, Columbia cylin- 
der Graphophones, and coin- operated cylinder 
phonos. Want old catalogues and literature on early 
phonos prior to 1919. Will pay cash or trade late 
Iii -fi components. Box 50 % Radio & TV News, 
366 Madison Ave., New York 17, N. Y. 

CASH Paid! Sell your surplus electronic tubes. 
Want unused, clean transmitting, special purpose, 
receiving, TV types, magnetrons, Klystrons, broad- 
cast, etc. Also want military & commercial lab 
test and communications gear. We swap too, for 
tubes or choice equipment. Send specific details 
in first letter. For a fair deal write, wire or tele- 
phone: Barry, 512 Broadway, New York 12, N. Y. 
WAlker 5 -7000. 

WANTED : Receiver R5 /ARN -7, MN -62A Trans- 
ceivers, RT18 /ARC -1, AN /ARC -3, BC -788C, I -1520, 
Collins, Bendix equipment, Test Sets, Dynamotors, 
Inverters. We pay highest prices. Advise quantity, 
condition, price first letter. Aircraft Radio Indus- 
tries, Inc., 70 East 45th St., N. Y. 17, telephone 
LExington 2 -6254. 

LABORATORY Quality Equipment and Military 
Surplus Electronics bought, sold. Engineering As- 
sociates, 432 Patterson Road, Dayton 9, Ohio. 

AIRCRAFT And Ground Radios. Will Better Best 
Offer- Dames, IV2KUW 308 Hickory Arlington, 
N. J. 

WANTED: Adaptor fittings to enable use of 
Exakta camera lens on RCA TV camera extra 
mounts. Classified Box 563 % Radio & TV News 
366 Madison Ave. New York 17, N. Y. 

HIGII FIDELITY 

I'RICES? Try ours ! Everything in Hi -Fi. Factory 
sealed components. Write right now. Audion, 
64 -62 Booth St., Rego Park, N. Y. 

DISGUSTED Of "HI" HI -FI Prices? Unusual 
Discounts On All Your High Fidelity Requirements. 
Write Now. Key Electronics Co., 120 Liberty St., 
New York 6, N. Y. EVergreen 4 -6071. 

KARLSON Enclosure Manufacturing Plans $2.00. 
Specify 8" - 12" - 15 ". Radio Bookshop, 1379 E. 
15, Brooklyn 30, N. Y. 

TAPE RECORDERS 

TAPE Recorders, hi -fi components, tapes. Unusual 
Values. Free catalog. Dressner, 69 -02 R, 174 St., 
Flushing 65, N. Y. 

RECORDERS, HiFi, Tapes, Free Wholesale Cata- 
log. Carston 215 -R E. 88 St., N. Y. C. 28. 

WHOLESALE Catalog 10Ç. Recorders ! Tapes! 
Typewriters! Radios! Towers, #155, Philadel- 
phia 5. 

RECORDING Tape -1800' $1.84, 1200' $1.44. 
Guaranteed. Catalogue. Broadcast Tape, P. 0. 
Box 231A, Wallingford, Conn. 

RECORDS 

PHONOGRAPH Records cheap, postpaid. Cata- 
logue. Paramount, Box 242 -N, Williamsport, 
Penna. 

BUSINESS OPPORTUNITIES 

FOR Sale. TV Cable System and retail appliance 
outlet in Estes Park. Equipment priced at cost 
less depreciation. Per established record, should 
return investment in less than three years. Write 
Michael Marden, Lashley- Persons, Estes Park, 
Colorado. 

CORRESPONDENCE COURSES 

USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 

INSTRUCTION 

ENGINEERING Degrees, EE Option Electronics 
earned by home study. Residence classes also 
available. Pacific International University (oper- 
ating as a college of engineering only at present), 
5719 -C Santa Monica Boulevard, Hollywood 38, 
California. 
2 HOUR, Novice, General, Technician, Advanced 
Code or Theory Courses On Tape $6.00 Each. 1 

Hour $3.50 Sample $1.50. Ridge Recordings Box 
15 Park Ridge, Illinois. 

ELECTRICAL EQUIPMENT 
& SUPPLIES 

GOVERNMENT Surplus Receivers, Transmitters, 
Parabolic Reflectors, Picture Catalog 10Ç Meshna 
Malden 48 Mass. 

REPAIRS & SERVI('IN(. 

HIGH Fidelity Speakers Repaired. Amprite Speaker 
Service, 70 Vesey St., N. Y. 7, N. Y. BA 7 -2580. 

MISCELLANEOUS 

RUBBER Stamps of quality, 17Ç up. Illustrations 
free. Manhattan Business Supply, 536B Fifth 
Ave., New York 36, N. Y. 

...GROWING. 
and you can grow with us. 

A small ad in these classified columns delivers your 
sales message to more than a quarter million readers. 

Martin Lincoln 
Classified Advertising Manager 

Write now to Ziff -Davis Publishing Company for further details & rates. 
366 Madison Avenue 
New York 17, New York 
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KITS! "TAB" THE BEST KITS!- 
All Kits Contain Most Popular Values & Sizes Kit 35 Precision Resistors Kit 35 Power Resistors Kit 1$ Switches Kit 75 Mica Cond's Kit 3 Transistor Transf. Kit 6 Crystal Diodes Kit 150 Carbon Resistors Kit 250 Ft. Hookup Wire Kit 42 Panel Lamps Kit 100 Fuses Kit 12 Electrolytic Cond's Kit 100 Ceramic Cond Kit 15 Volume Controls Kit 18 Rotary Switches Kit 36 Tube Sockets Kit 6 Crystals & Holders Kit 50 Tubular Cond's Kit 65 Inductors & Coils Kit SOO Lugs & Eyelets Kit 5 Microswitches 

Kit 10 Xmit Mico Cond's Kit 10 Wheat Lamps 
Kit 5 Lbs. Surprise Kit Kit 40 Insulators 
Kit 10 Xmit Mica Cond's Kit 

TV 
Insulated Resist. Kit Kit Encapsulation Fluid Kit Glyptal Cement & Kit Volume Control Fluid Varnish 

BUY 10 KITS GET ONE FREE! EACH KIT 99c 
FINEST HI -FI RECORDING TAPE 

1200 yfi, 711 Reef 
Money $1 45 Money Back Gfid. 

Highest quality controlled plastic base 
tape made by new Erin process. Pre- 
cision coated & Slit. Gtd. Constant 
output. Splice Free. Freq. 71/2 IPS 
40.15KC Oxide Wnd In. 
New 1st Quality "Mylar" 2400 Ft. -7" Reel Ferro 
Erin Processed Recording tape 54.49. 3 for $12 

Lofs 
of 3 

NEW TYPE "GE" PHONO CARTRIDGES 
Postpaid 48 States! 

ORIGINAL BOXED G.E., MONEY BACK GTD 40061 /LP or 40063/78 DIAMOND $15 
4G050 /LP &78 TRI -PLAY SAPPHIRE - $7 4G052/LP &78 TRI -PLAY DIAMOND & SAP $17 4G053/LP &78 TRI -PLAY DIAMONDS $25 

DIAMOND PHONO- NEEDLES 
REGISTERED ONE YR. GUARANTEED BY THE MFGR! 

Postpaid 48 States: 
ALL MAKES LP&78 -ONE DIAMOND $7; TWO DIA- 
MONDS $14; DIAMOND & SAPPHIRE $8; TWO SAP- PHIRES $2.39; ONE SAPPHIRE LP or 78 $1.49 @ 

PLEASE SEND CARTRIDGE NAME & NUMBER 

NEWEST IMPROVED HI -FI SPEAKERS! 
With inbuilt Network Ticonai Alnico 5 Plus 
Magnet, 4 to 8 ohms V.C. 
15" 3 -WAY, 25 Watt /20- 20,000 Cycles. 
MODEL F15H3X. Wgt. 14 lbs $38 
12" 3 -WAY, 20 Watt /35 -18 000 Cycles. 
MODEL F12H3X. Wgt. 10 lbs $28 
12" COAX. 20 Watt /35- 18,000 Cys 522 
6 "/25 Watt Midrange 300 -6000 Cys 524 

WRITE FOR CATALOG 
Receiving Tubes Only $30 Postpaid 48 States 
"TAB" Tubes Tested, Inspected, Boxed 

Guaranteed New FIRST QUALITY Surplus 
0A2 .80 6616 .72 
0B2 .72 6BK7 .99 
0C3 .84 6817 1.95 
OD3 .80 6BN6 1.08 
0Z4 .50 6606 1.19 
1A7 1.00 6BZ7 1.25 
163 .78 6C4 .49 
IRS .78 6C5 .69 
154 .78 6CB6 .80 
1T4 .78 6CD6 1.49 
1 U4 
1U5 
1X2A 
3Q4 
3Q5 
354 
3V4 
5R4 
5U4 
5V4 
5Y3 
6AB4 
6AC7 
6AG7 
6AH6 
6AK5 
SAL5 
6AQ5 
6A57 
6AT6 

.68 

.89 

.68 
.68 
.86 
.68 
.99 

1.25 
.59 
.89 
.59 
.59 
.79 
.89 
.99 
.69 
.59 
.66 

3.00 

6AÚ4 1.29 6U8 .98 35W4 .52 815 2.50 
6AUS 1.19 6V6 1.39 35Y4 .69 8298 8.00 6AÚ6 .59 6W4 .79 35Z5 .57 832A 6.00 6AX4 .79 6W6 .89 50A5 .69 866A 1.60 6856 .59 6X4 .39 50135 .69 6146 4.00 
6BA7 1.00 6X5 .49 SOCS .69 5879 3.20 6606 .69 6Y6 .89 50L6 .69 5881 2.70 
613E6 .59 7117 .89 KT66 3.29 6550 3.90 6606 1.50 12ALS .59 75 .89 5842 11.00 
66H6 .79 12AQ5 .75 80 .59 5654 1.00 
Write for Complete Tube List! Discounts o Qty. Buyers 
TUBES WANTED! WE BUY! SELL & TRADE! 

6H6 
6.15 
616 
6X6 
6X7 
6L6 
654 
658 
65A7 
6587 
6507 
65G7 
65117 
65.17 
65X7 
65L7 
65Q7 
65117 
6T8 

.59 

.59 

.59 

.59 

.79 
1.19 
.59 
.99 
.69 

1.19 
.89 
.79 
.69 
.69 
.72 
.89 

2/$1 
.74 
.79. 
.98 

12AT6 
12AT7 
12AÚ6 
12AÚ7 
12AX7 
12BA6 
12BA7 
12606 
12ßE6 
í28F6 
128X7 
12BY7 
12BZ7 
12CU6 
125A7 
125G7 
125X7 
125.17 
125117 
12507 
19BG6 
19T8 
25806 
25L6 
25W4 
2525 
25Z6 
EL34 
EL37 
351.6 

.59 

.89 

.63 

.69 
.79 
.65 
.99 
.59 
.59 
.59 
.99 

1.00 
.99 

1.45 
.69 
.89 
.89 
.75 
.75 
.69 

117Z3 .69 
117Z6 1.10 
434A 2.00 
2C51 2.65 
2D21 .68 
3023 5.00 
717A 5 /$1 
4 -125 29.00 
4 -250 35.00 
4E27 7.00 
4PR60 29.50 
4X150 19.00 
4X250 35.00 
4X500 38.00 
5131,1 1.98 
5BP4 1,98 
35T 4.00 
1007 7.00 
2507 20.00 
388A 1.00 

2.15 418A 14.00 
1.16 4507 43.00 
1.39 807 1.10 
.72 808 1.00 
.77 809 3.00 .72 810 .75 811 13 00 

3.49 812 3.00 
2.49 813 8.50 

.59 814 2.45 

AC to DC POWER SUPPLY KITS! 
115VAC Inpt Transformer & Full Wave 
Bridge Rectifier for 12VDC @2AMPS. or 
24VDC at LAMP RECTRAN KIT RTIK $4.50 
RTIW Assembled & Wired 58.50 
RT2K Kit 12 or 18VDC at 6 AMPS 59.00 
RT2W Assembled & Wired ........514.75 
For Transistors! Filtered Power Supply Kit 
used to power transistor circuits. amplifiers 
etc. Delivers I 2VDC at 2AMPS filtered less 
than 0.5t'r ripple or 28VDC at lA TPSK2 Kit 516, 
TPS21V assembled & wired $27. 

SERVICEMEN STOCK UP! 
NEW GTD RADIO & T.V. RECTIFIERS 

35MA 40C N, 6 for 52; 65MA 45c @, 5 for 52 75MA 49C S. S for $2; 100MA 59C B. 6 for $3 
200MA 700 @, 8 for $5; 250MA 790 @. 6 for $4 
300MA 880 @. 5 for 54; 350MA 51.00 @, 8 for $7 
400MA $1.10 @, S for 55; 500MA 51.35 @, 4 for $5 
65MA /260V $1.10 @, 5 for $5; 100MA /260V $1.25 
@. 9/510; 100MA /156V 950 @; 300MA /156V 
$1.75, 3/$5. 

MANUFACTURERS WRITE FOR QTY. PRICES 

NEW "TEKSEL" SELENIUM BRIDGE 
RECTIFIERS. ONE YEAR GTD! 

FULL WAVE BRIDGE WRITE for CATALOG 
CURR. 18VAC 36VAC 72VAC 144VAC 
CONT. 14VDC 28VDC 56VDC 118VDC 
'AMP $ 1.50 $ 2.30 $ 5.30 $ 13.00 
2AMP 2.35 3.35 6.45 16.00 
3AMP 3.00 4.15 9.60 19.00 
6AMP 4.45 8.85 19.30 35.00 

10AMP 6.50 12.60 27.90 49.00 
12AMP 8.10 15.90 32.75 57.35 2449p 16.15 32.40 63.60 144.50 
BAT. CHARGER STACKS. FAN COOLED REPLACE. 

MENT OR CONVERSION. Dlsco;,ets to Qty. Users 
CR2OR CR32D 13518R BR18C BN18R 10VAC /CT 16VAC'CT- INPUT -18VAC 

6VDC /100A 6VDC /100A & 12VDC /50AMP 80A/40A $14 $20 524 526 520 
QUICK DELIVERIES ALL TYPES 24 HOURS! 

"TAB" 
174 

TERMS: Money Back Guarantee. 
Our 12th year. $2 min order 
F.O.B. N.Y.C. Add shpg charges or for C.O.D. 25./0 Dep. Prices 
shown subject to change. 111RY LIBERTY ST., N. Y. 6, N. Y. 

PHONE: RECTOR 2.6245 

INDEX 
OF 
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the possibility of an occasio! 
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Here is a real value - 
much more value than in 
any other clamp -on 
ammeter. Remember, in 
Triplett Model 100 you 
get not only a clamp -on 
ammeter but a genuine 
Triplett complete Volt - 
Ohm- Miilìammeter with 
which you can measure 
AC volts, DC volts, AC and 
DC current, and Ohms. 

1st news: Triplett Model 10 Clamp -On Adapter 
Just plug into any Triplett Model 310 Miniature VOM it becomes an 
AC clamp -on ammeter to measure AC amperes without cutting or open- 
ing current carrying wires. The split transformer yoke opens at the touch 
of a lever to fit around a single conductor or bus -bar for direct readings 
of AC amperes from 6 to 300 in 6 steps. Model 10 $14.50 net. 
The Model 10 can be separated from the Model 310 as shown in the draw- 
ing at left by No. 311 lead attachment. This permits readings in difficult 
locations. No. 311 leads $1.90 net. 
2nd news: Triplett Model 101 Line Separator 
Serves to plug in at outlet to divide 2 conductor cords for clamp -on measur- 
ing. Makes accurate, rapid- testing of radio and TV sets, phonographs, 
appliances, motors, etc. possible without opening or splitting double con- 
ductors. Also serves to increase ammeter sensitivity l0X and 20X, if 
desirable, for easier reading. Model 101 $5.50 net. 
3rd news: All four parts are available conveniently packaged in one handy, 
durable, high- quality carrying case. This complete package is known as 
Triplett Model 100 and is priced at $61.90 net. 
Model 100 consists of Model 310 VOM, Model 10 Clamp -On Adapter, 
Model 101 Line Separator, No. 311 leads and carrying case with provision 
for all parts. 

Triplett Electrical 1 

Instrument Company 
Ohio 

53 years of experience 

In addition, to use with the Model 310, the Model 10 Adapter also can be 
used as a Clamp -On Ammeter with any Volt- Ohm -Milliammeter having a 
3 AC volt scale at 5000 Ohms per volt such as Triplett Models 630, 630 -A, 
630 -NA, 631, etc., by employing Triplett No. 611 leads, $1.90 net. 

Triplett Model 100 gives you the world's most flexible test equipment 
for all electrical and electronic applications. 
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A new market for you ! 
Mallory 
Mercury Batteries for 
New Portable 
Car Radios 

Many 1958 cars will have a new kind of 
radio that fits into the dash, yet slips out 
and plays anywhere on its own batteries. 
Only Mallory -developed Mercury Bat- 
teries meet the tough battery specifica- 
tions of the new sets: 
High temperature: Withstand the 190° F 
temperatures often developed under the 
auto dash. 
Leak -free: Won't leak from heat, old age or 
short circuits ... never damage a customer's 
valuable radio. 
Constant Voltage: Provide uniform operating 
efficiency without audio distortion. 
Long Life: Last longer on your shelf or in 
the customer's radio ... reduce the nuisance 
of frequent battery changes. 
That's why Mercury Batteries, pioneered by 
Mallory, are your best bet for service profits 
and customer satisfaction. Only Mallory manu- 
factures a complete line of both zinc -carbon 
and mercury batteries for all applications. 

Mallory Battery Company 
A Division of 

MALLORY 
P. R. MAL.LORY $ CO.Jne. 

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

Capacitors Vibrators Resistors Controls Switches Filters 

Rectifiers Power Supplies Mercury and Zinc- Carbon Batteries 
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