
COLOR ORGAN FOR HOME CNSTRUCTIN, 

OCTOBER 
1957 

35 CENTS 

or/d's le 

Including 

HIGH -FIDELITY 

FEATURES 

HOW TO RECORD 

ROGRAMS OFF- THE -AIR 

ELECTRONICS ON 

THE HURRICANE SHIP 

CHOOSING YOUR 

HI-FI CROSSOVERS 

TRICKING 

EXTERNALLY CAUSED HUM 

TWO -METER AMPLIFIER 

SERVICING YOUR OWN 

SIGNAL GENERATOR 

SERVICING MOBILE 

COMMUNICATIONS EQUIPMENT 
(See Pages 73 & 75) 
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Sërvi ce 
U51 TV RADIO WRNS 

DOOR BAR 

TRUCK DECAL 

/EAST EXPERT / TV-RADIO 

Service 

\ T[T[L[VISIOR [ RADIO 

TUBES/ 

4/ 
N.7....L.` 

TUBE AND TOOL 
CARRYING CASES 

ILLUMINATED CLOCK 
OUTDOOR THERMOMETER 

TV SCREEN 
POLISHING CLOTH 

INDEPENDENT 

SERVICE DEALERS! 
These useful Shop and Sales Aids 
were created specially for You! 

ASK YOUR 

TUBE DISTRIBUTOR 
FOR THEM 

Pictured are but a few of a most complete line of 
tested and proven shop, sales and business aids 
Raytheo s produced for you. All of them are 
specia esigned to help make your work easier 
and more profitable. Many are free and the rest 
available to you through your Raytheon Tube Dis- 
tributor at far below normal cost. 

DISPLAYS 

VIE SERVICE 

All MARES 

AU. MOORS of 

LD10 SEIS 

TV 
RADIO 

SERVICE 

TUSSISIOR 

"47-:1-7 L1 
e5 

sAlsl-DErEYQA6e1 

TELEVISION a RADIO 

FAtR 
CHARGES 

YOUR HAYE HERE, 

OUTDOOR HANGING 
METAL SIGNS 

\N M`s 

o im.@=IIATfNEO ii=i22 
TVSRadioTUBES 

114 

TRANSPARENT WINDOW 
STREAMERS 

ALUMINUM Snap- Out -Form 
POCKET CASE 

- issr. ` 
Ask your Distributor for the new Raytheon Busi- 
ness Builders folder or write to Department A 
Raytheon Manufacturing Company, Receiving and 
Cathode Ray Tube Operations, Newton 58, Mass. TV RADIOTUBE 

RAYTH EON MANUFACTURING COMPANY 
Receiving and Cathode Roy Tube Operations 

Newton, Mass. Chicago, III. Atlanta, Ga. Los Angeles, Calif. 
Raytheon makes Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 

ail these ; Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. 
excellence in eleclsoniü 
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Learn 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- 
ingneeds 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. 

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- 

How TO 

RCHTin? 
TOP NRI Is Oldest and Largest Home P 

Study Radio -TV School IN TV I 

Forty years experience, and the record and rep- 
SE2vrCING 

utation of NRI, back up this learn -by -doing I Name Age 

1r 
Professional TV Servicing course. Instead of 

Send for reading about TV problems, you build and con - 
L-' duct experiments on circuits in a TV receiver. 

FREE Because you learn methods, "tricks of the 
trade" used and proved by top TV Servicemen, 
you recognize and repair defects quickly and OOK I 

City Zone State. 
accurately. Learn to fix any set ... any make, L ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL J 

RADIO 6 TV NEWS is published monthly by Ziff -Davis Publishing Company. William B. Ziff, Chairman of the Board (1946 -1953), at 64 E. Lake St., Chicago 1, Ill. Entered as secon d -class matter July 21, 1948, at the Post Office, Chicago, III., under the act of March 3, 1879. Authorized by Post Office Department, Ottawa. Canada, as second -class tter. SUBSCRIPTION RATES: one year U. S. and possessions, and Canada $4.00; Pan American Union Countries $4.50; all other foreign Countries $5.00. 
October, 1957 3 

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. wo 

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 ahead. Get 
details of this course now. Mail coupon today. 
Address:National Radio Institute, Dept. 7KET, 
Washington 16, D.C. 

NATIONAL RADIO INSTITUTE 
Dept. 7KET, Washington 16, D. C. 
Please send FREE copy of "How to Reach the Top in TV 
Servicing." I understand no salesman will call. 

Address 
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DEVRY TECH CAN PREPARE YOU 
IN SPARE TIME AT NOME AS AN ELECTRON CS 

TECHNICIAN' 
.. 

No Previous 
Technical Experience or 
Advanced Education Needed ! 
Laborers and bookkeepers, store clerks, farmers, 
salesmen - men of nearly every calling - have taken 
the DeVry program and today have good jobs or service 
shops of their own in Electronics. 

Here's proof positive that it can be done - done by men 
like yourself - men who had no previous technical experience, 
no advanced education. 

If you are 17 to 55, we will tell you free how you may pre- 
pare for exciting, interesting jobs in Automation Electronics, Radar, 
Guided Missiles, Communications, Industrial Electronics and many 
others shown at right. Here is a chance of a lifetime to prepare to cash 
in on one of today's fastest growing fields. Mail the coupon for details. 

DeVry Tech's amazingly practical home method enables you to 
spend minimum time to get maximum knowledge. In fact, you get 
exactly the same type of basic training equipment used in our 
Chicago and Toronto training laboratories - among the finest ! 

Send coupon for free facts NOW! 

Live -Wire Employment Service 
DeVry Tech's Placement Depart- 
ment is in contact with some of 
the best -known employers in the 
Electronics field. The service is 
free to all graduates -and DeVry 
Tech's record in helping to place 
men has been outstanding. 

AN 

INDEX 
to a 

VETTER JOV, 
A BRIGHTER 

FUTURE 

COMMUNICATIONS 

i 

Draft Age? 
We have valuable 
information for every 
man of draft age; 
so if you are subject 
to military service, 
be sure to check 
the coupon. 

RADAR 

GUIDED 
MISSILES 

TELEVISION 

MICRO -WAVES 

RADIO 

What a DeVry Tech Diploma Meant to These Men! 

INDUSTRIAL 
ELECTRONICS 

COMPUTERS 

AUTOMATION 
ELECTRONICS 

G. F. Beane, W. 
Virginia, was a 
truck driver. He 
took the DeVry 
Tech Training Pro- 
gram, and is now 
a technical elec- 
tronics sales rep- 
resentative. 

Edward Hahn, 
Illinois. Was a 
laborer, now an 
electronics proj- 
ect engineer with 
Televiso, Inc. 
DeVry Tech train- 
ing helped him 
prepare for his 
present position. 

Nick Barton, Illi- 
nois,came direct- 
ly from high 
school to DeVry 
Tech. Now has 
his own service 
shop and tells us 
he is "literally 
snowed with 
work." 

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

Accredited Member of 
National Home Study Council 

George D. Crouch, 
California, was a 
retail store clerk. 
He took the DeVry 
Program, and today -_ 
is in the servicing 
field for himself. 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 

DEFOREST'S TRAINING, INC. 

October, 1957 

.d ieotmcal 

i.as. lòstitate 

Sample Lesson 

FREE! 
See for yourself how 
DeVry Tech trains you 
for real opportunities 
in Electronics. We'll 
also give you a free 
copy of an interest- 
ing booklet, "Elec- 
tronics and YOU." 

Mail Coupon Today! 
DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, III., Dept. RN -10.N 
Please give me FREE Sample Lesson and your book- 
let, "Electronics and YOU," and tell me how I may 
prepare to enter one or more branches of Electronics 
as listed above. 

Name 

Street 
Please Print 

Age_ 
Apt._ 

City Zone State 
Check here if subject to military training. 

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

2004 
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THE NEW 

ua rtet 344A 
4 20 -watt power amplifier and preamplifier 
INVITES COMPARISON 

The new ALTEC "Quartet" (named for its unique 
4 independent volume controls) is the only complete 
amplifier with all of the control features found in 
the best separate preamplifiers plus a full 20 watts 
of power. 

Compare these outstanding features of the 
"Quartet": 
Six Inputs -3 lo -level for magnetic phono pickup, 
microphone, and tape deck...3 hi -level for tuner, 
tape reproducer, and spare. 
Four Major Source Volume Controls allow you to 
pre -set the level of any major program material and 
change from input to input or turn the power on 
and off without the necessity for readjustment. 
D. C. powered program indicator lights for com- 
pletely hum -free operation. 
Guaranteed Performance Specifications: 20- 22,000 
cps range, 20 watts (40 peak), 138 db gain, 32 db 
bass control range, 35 db treble tone control range. 
Four Position loudness compensation control... 
continuously variable wide range bass and treble 
controls...Three Position independent rumble and 
scratch filters -all designed to give complete flexibil- 

ity to suit reproduction quality of individual tastes 
and material. 
Tape Recording Output- provided so material from 
any input may be selected for recording. 
Equalization -4 phono compensation curves: 
European, LP, RIAA, and 78 rpm. 1 tape deck 
compensation. 
Quality Construction -an example of the quality 
built into the "Quartet" is its "professional" printed 
circuit. Unlike common printed circuits, all compo- 
nents are attached through riveted eyelets making 
it possible to replace components without destroy- 
ing the circuit. 
Extraordinarily Sleek Design: Dimensions (less 
cabinet) -4 -5/8" H, 13 -3/4" W, 7 -1/8" D... (with 
cabinet) -5- 15/16" H, 14 -5/8" W, 8- 13/16" D. 

Price: (less cabinet) $10600 Walnut, blond, or 
mahogany solid hardwood cabinet, $18.00. 

Write for free catalogue 
ALTEC LANSING CORPORATION TM1 

1515 S. Manchester Ave., Anaheim, Calif.)) 
161 Sixth Ave., New York, N.Y. 

ALTE[ 
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Zhe 

of than all -- 

TOWERS 
Rohn Towers are the only 
complete line of towers ... 
from the No. 6 "all pur- 
pose" tower which is most 
suitable for TV installa- 
tions, to the giant No. 40 
communications tower. 
Hot -dipped galvanized 
finish is featured in the 
entire line. 
No. 6 Tower is ideal for 
heights 50 -120'. Features 
Magic Triangle construction 
that assures great 
strength, stability and 
durability. Stocking 
Rohn No. 6 Towers 
means you can fulfill 
practically all tower 
needs! 
No. 40 Communica- 
tions Tower for ex- 
treme heights and 
heavy duty work. 
Uses large 18" equi- 
lateral triangular de- 
sign which allows 
heights up to 300 ft. 

or lesser 
heights 
where con- 
siderable 
strength is 
needed. 
Used wide- 

`K 

ly for radio communication and micro wave 
throughout U. S. Sell this tower for these re- 
quirements existing in your locality. 
Both the No. 6 and No. 40 Towers are in 10" 
sections and are easily installed without special 
equipment. 
Also available: No. 30 Towers and a unique 
space -saver PACKAGED TOWER, the latter 
available in heights from 24' to 64'. 

ROOF TOWERS 
5 "Superior Design" roof 
towers in heights from 
21/2' to 10'. Most all mod- 
els are collapsible for easy 
shipping and storage. All 
models ideal answer for 
quick, inexpensive roof top 

installation. Get full 
information on this 
fine line of roof 
towers. 

NEW BASE 
"Same day" installation base available NOW 
for No. 6 and P. T. Tower! Use this unique 
base that permits "on the spot" erection and 

on the ground" assembly. Towers are then 
merely "walked up" into position. 

TUBING 

dlr. 1 WM,. \ Telescoping 

MASTS 
Heavy -duty hot- dipped galvan 
ized steel tubing and rigid joints 
give extraordinary strength. 
Quick installation ... mast at- 
tached to base -antenna fixed, 
then mast hoisted quickly to de- 
sired height. Utilizes special 
clamp and guy ring arrange- 
ment. Flanged interior section; 
crimped exterior section gives 
you a mast that won't pull apart 
with unequalled stability. Corn - 

plete with guy rings and neces- 
sary erection parts. In 20, 30, 40 
and 50 ft. sizes. Bases and 
ground mounts available. 

True hot -dipped galvanized tubing coating both inside and out. Machined to 
perfection ... available with 6" expanded end or plain -and in either 5' or 
10' lengths. Painted if desired also available. 

ACCESSORIES 
A full line of accessories are available -all -Hot Dipped Galvanizing! Some 
of the items are: rotor posts, house brackets, eave brackets, peak and flat roof 
mounts, instant drive -in bases, hinged base sections, telescoping mast bases, 
guying brackets, UHF antenna mounts, erection fixtures, and a variety of 
mounts and supports for masts or tubing. 

ROHN offers these exclusives 
Hot - dipped galvanizing unequalled design and engineering 

9 mass production for low cost universal customer acceptance 
e pioneer manufacturers *complete line. 

SEND COUPON TODAY! 
"World's Largest Exclusive Manufacturer of TV-Communications Towers" 

ntoesc 

GET COMPLETE DETAILS AND CATALOG NOW 

Rohn Mfg. Co., 116 Limestone, Bellevue 
Peoria, Ill. 

RO 
Gentlemen: Please rush complete details on the 
full line 
Gentlemen: 

Rohn Towers and Accessories. McznufGcturZng Co. FIRM 

NAME TITLE 

ADDRESS 

CITY STATE 

116 LIMESTONE, BELLEVUE 

PEORIA, ILLINOIS PHONE 4 -9156 
October. 1957 7 
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YOKE SERVICING 
SIMPLIFIED 

CHANGE THIS 

This is caused by improper value of 
horizontal damping network -or 
network mounted on wring terminal. 

TO THIS 

WITH THIS 

8 

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 

fRIAP 
TM offered only by Triad. 

IR:NSIOPMER CORP 

4055 REDWOOD AVENUE, VENICE, CALIF. 
812 E. STATE STREET, HUNTINGTON, IND. 

A SUBSIDIARY OF LITTON INDUSTRIES. 

THE REPLACEMENT POTENTIAL 

WHILE transistorized portable radios 
WI have been around just about long 
enough to capture the public's fancy, 
some reports have already reached our 
ears concerning difficulties in getting 
replacements for components that 
have gone bad in such sets. Special- 
ization of transformers and other 
parts and super- miniaturization of 
such "standard" components as speak- 
ers, electrolytic capacitors, and even 
resistors have led to a frustrating 
situation when a new part is needed. 

The service technician goes to the 
independent jobber with whom he is 
accustomed to dealing. The latter 
throws up his hands, since he does not 
have the item. The next approach is 
made directly to the manufacturer or 
to his nearest local facility. How avail- 
able this source is may depend on how 
big the manufacturer is or how close 
to a metropolitan center the customer 
and service outlet are located. Sooner 
or later, the needed component is ob- 
tained and the receiver is restored to 
operation, 'leaving in its wake three 
unhappy people : the local wholesaler 
who lost the sale because he couldn't 
supply the part, the service technician 
who had to submit to the badgering 
of the impatient customer, and the 
customer who was deprived of the use 
of his equipment during the wait. 

If the long -term reliability of tran- 
sistorized equipment lives up to its 
early promise, the business of getting 
replacement parts may never become 
more serious than it already is. Never- 
theless, we see coming to the fore once 
more a problem that the industry has 
carried on its back for as long as any- 
one can remember, whether the assem- 
bled product before the public is a 
simple radio, a TV receiver, a tran- 
sistorized portable, or whatever other 
electronic products the future may 
bring. 

In the TV era, for example, pro- 
curement of a replacement yoke, fly- 
back, or dual control, compatible with 
its chassis both electrically and physi- 
cally, continues to be a problem after 
more than 10 years. If the variety 
and quantity of electronic equipment 
for the home increases over the years 
to the extent that the industry claims 
it will, then the replacement problem 
will grow with it. 

What stands in the way of universal 
availability of replacement parts? 
Lack of standardization is often 
blamed, but we will never have that 
as long as experimentation and new 
ways of doing things continue. Equip- 
ment manufacturers feel that they are 
doing their share as long as they make 

replacements available through their 
own distribution channels. 

As for manufacturers of compo- 
nents, they have done a good job in 
many ways. Nevertheless, the feeling 
persists that the continuing difficulty 
in getting replacements, irrespective of 
the type of equipment involved, exists 
because this segment of the industry 
has been lax in supplying its distrib- 
utors. 

In recent years, many new firms 
have entered the component field and 
have prospered. Many of these have 
established themselves primarily on 
the basis of making available full lines 
of replacement components that may 
be relied upon to be direct substitu- 
tions. Much ingenuity has been shown 
in this direction in devising single 
units that will legitimately replace 
several others found in original equip- 
ment. These newcomers owe their 
very success to the fact that old -line 
manufacturers have fallen short in 
handling the problem. 

Why did they miss the boat when 
less established operators found the 
answer? The difficulty is that the 
business in replacement parts has al- 
ways had to take a back seat to the 
meatier business of selling parts, in 
large quantities, to the manufacturer 
of the original equipment. As long as 
profit is a dominant motive, it is 
understandable that the component 
producer places such emphasis on 
going after the "thousand -at -a- time" 
sales instead of the tougher "single - 
sale" business. 

However, would it be foolish for a 
parts manufacturer to take time out 
now to pursue the relatively less 
profitable traffic in replacements for, 
say, transistorized circuits? We may 
find an answer in the history of TV. 
Without great fanfare, we have passed 
into the era where Americans are 
spending more money annually -esti- 
mates run to over $2 billion -to keep 
their TV receivers in repair than they 
are spending to buy new sets. In other 
words, the volume in replacements is 
coming to be the dominant factor in 
the TV component business, and the 
process continues. This same pattern 
is bound to repeat itself irrespective 
of the particular type of electronic 
equipment that is before the public 
at any given period. A little altruism 
now in relieving the replacement prob- 
lem, with respect to transistorized 
portables or anything else, can be a 
shrewd investment in the future. The 
foresighted and aggressive manufac- 
turer won't overlook any possibilities 
in this field W S 

RADIO & TV NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


 

ALL ED'Sft2 (ATA OG 

value PAGE- d 

404 
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... 

LARGEST STOCKS 

EASY -PAY 
TERMS: 

Only 10% down, 
up to 18 months 

to pay. Available 
on orders over $45. 

Fast handling - 
no red tape. 

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. 

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 

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! 

ALLIED RADIO 
World's Largest Electronic Supply House 

October, 1957 

send for the leading 
electronic supply guide 

ALLIED RADIO CORP., Dept.1 -K7 

1,00 N. Western Ave., Chicago 80, III. I Send FREE 404 -Page 1958 ALLIED Catalog 

I Name 

IAddress 

I City Zone State 

I 
I 
I 
I 
I 
I 
J 
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NEW AUTOMATION PUNCHED 
CARD TV TUBE TESTER 

P 
IN 

OVE D 
ILLION TUBE TESTS! 

Smallest, lightest 
tube tester ever made! 

Speed -test complete set of 
tubes in minutes with the 

new DynaMatic Tube Tester 
So simple to use -a customer can 
operate it! 
LIGHTEST and SMALLEST Gm tester 
available. Take it on ALL house calls. 
Perforated plastic cards set up socket 
pin connections and test voltages. 
Permits full -complement tube testing. 
DynaMatic is a dynamic mutual 
conductance tester -NOT an emission 
checker. 
Accurately measures mutual 
conductance in micromhos on 
2 ranges. 0 -6000, 0- 18000. 
Also checks battery tubes 

..... <: Model 
DM456 \ \IÌ!Ì %, 

Dealer Net 

ID 

14995 

W\\ 
IMMEDIATE 
DELIVERY! 

136 -10 31st Road, Flushing 54, N. Y. 
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How membership in the Columbia 14 Record Club 

is your best buy in high -fidelity .records- anywhere! 
REX HARRISON ë f 

JULIE ANDREWS 
LADY 

FRANK SINATRA 

IAAR(XESRI, MN OAMAM4,un6EW 

THE GMT MEMO OF 

TCHAIIf ; YSKY 

ANDANA (AMIA I0E ZROM MLIN STMPXOMY 

RO; lO AND LOVE UWE 
WALTZ ROM SEAMAN 10A 011I1445 

WALTZ OT 1M[ ROWRS IN ROM MUIR SLAY 

SLIM!. ROM SIMW M AILLI 
ROOM (MAIM ROM MIAMI DI 

TRW ROM 51MM0MT IFMftIOM 

V mi-'nA -vo. RECEIVE - DORIS 
DAY 

I=I: E-ANY 3 
OF THESE SUPERB HIGH - FIDELITY 

12 " COLUMBIA RECORDS 
if you join the Club now -and agree to purchase 

4 selections during the coming 12 months 

BENNY 
GOODMAN: 
lI/JtRYJAIINES "1,,,° 
moms 'wormy 

PAUL WESTON 

and His Mook 

frees 
Hedlywead 

scheherazade 
aCOATE LurTSrz 

Apbfexrusreaf ä 
JEROME 
KERN 

r k 
THE 
EUGENE o W M.MrMOYSSCOI.DUaron 

LEVANT PLAYS GERSHWIN 

Ti RHAPSODY 
IN BLUE 

® "Columbia', iP , X Mamas Reg- 

YOU RECEIVE A 12" COLUMBIA ® RECORD FREE 
FOR EVERY TWO ADDITIONAL RECORDS YOU PURCHASE! 

-° FREE -ANY 3 -VALUE UP TO $12.94 -MAIL ENTIRE COUPON NOW! I--- i 1ES! You may have, FREE, ANY 3 of these best -selling 
12" Columbia g records. We make this unique offer 

to introduce you to the money- saving program of the 
Columbia L, Record Club . a program that selects 
for you each month the greatest works in every field of 
music -performed by the world's finest artists, brilliantly 
reproduced on Columbia L, records. 
ONE RECORD FREE FOR EVERY TWO YOU BUY: 
Under the Club's Bonus plan, members receive a 12" 
Columbia L, record free for every two purchased. On 
this offer, we give you 3 records at once -one is a gift 
for joining, the other two are Bonus records "in ad- 
vance." After fulfilling your membership obligation by 
purchasing four records, you will receive an additional 
free Bonus record of your choice free for every two addi- 
tional selections you accept. In other words, you are 
guaranteed a 33% saving at all times! 
HOW THE CLUB OPERATES: To enjoy these great 
savings-mail the coupon, indicating which one of the 
four Club Divisions best suits your musical taste: 
Classical; Jazz; Listening and Dancing; Broadway, Movies, 
Television and Musical Comedies. 

Each month you will receive free the Club Magazine 
which describes the current selections in all four Divi- 
sions. You may accept or reject the monthly selection 
for your Division ... or you may take records from other 
Club Divisions. Or you may tell us to send you NO rec- 
ord in any month. 

Your only obligation is to purchase four selections 
from the more than 100 that will be offered during the 
next 12 months. The records you want are mailed and 
billed to you at only $3.98 (original cast Musical Shows 
somewhat higher), plus a small mailing charge. 
MAIL COUPON NOW indicating which 3 records you 
want free, and the Division you prefer. Then mail it at 
once. You must be delighted with membership or you may 
cancel it by returning the free records within 10 days. 

COLUMBIA CD RECORD CLUB 
Terre Haute, Indiana 

October, 1957 

COLUMBIA © RECORD CLUB, 
Dept. 274, Terre Haute, Ind. 
Please send one as my FREE gift the 3 records indi- 
cated here: (Select the records you want by circling 3 
numbers in the list at the right) 
...and enroll me in the following Division of the Club: 

(check one box only) 
Classical Listening and Dancing 
Broadway, Movies, Television Cl Jazz 
and Musical Comedies 

Each month you will send me the Columbia L, Record 
Club Magazine which describes the records offered in 
all four Club Divisions. I have the privilege of accept- 
ing the monthly selection in the Division checked above, 
or any other selection described, or none at all. My 
only obligation is to purchase four records in the next 
12 months at the regular list price plus a small mail- 
ing charge. After accepting four records, I will receive 
a free Bonus record for every two additional records 
I purchase. If not delighted with membership, I may 
cancel within 10 days by returning all records. 

Name 
(Please Print) 

Address 

City Zone State 

CANADA: Prices slightly higher. 
Address 11 -13 Soho St., Toronto 2B 79 

CIRCLE THE NUMBERS OF THE 
3 RECORDS YOU WANT 

1. Beethoven: 7. Ellington Uptown 
"Moonlight" Sonata: Duke Ellington and 
"Pathétique" Sonata: Orchestra perform 
" Appassionata" Sonata Skin Deep,TheMooche, 

Rudolf Serkin, piano. Perdido -2 more. 

2. The Voice 
Frank Sinatra in 12 
songs that first made 
him famous - Lover, 
Fools Rush In, etc. 
3. King of Swing : Vol. I 

Benny Goodman and 
Original Orch., Trio, 
Quartet. Ridin' High, 
Moonglow -9 more. 

4. My Fair Lady 
Original Broadway 
Cast recording with 
Rex Harrison and Julie 
Andrews. The com- 
plete score including 
The Rain in Spain, I 
Could Have Danced All 
Night -14 more. 

5. The Great Melodies 
of Tchaikovsky 

Philadelphia Orch., 
Ormandy, conductor. 8 
memorable selections. 

6. MoonlightBecomesYou 
Here's mood music in 
Hi -Fi - Paul Weston 
and his Music. from 
Hollywood. 12 songs. 

8. Levant Plays Gershwin 
3 works - Rhapsody In 
Blue; Concerto in F; 
An American in Paris. 

9. Day By Day 
Doris Day sings 12 
popular songs- includ- 
ing The Song Is You, 
Autumn Leaves, etc. 

10. Rimsky-Korsakov: 
Sche he ra zade 

Philadelphia Orch.. 
Ormandy. conductor. A 
superb performance of 
this exotic score. 

11. Music ofierome Kern 
Andre Kostelanetz and 
his Orchestra play 20 
Kern favorites. 

12. Concert by the Sea 
Erroll Garner in an 
actual Jazz perform- 
ance at Carmel, Calif. 
Teach Me Tonight, 
Where or When, I'll 
Remember April - 8 
more. 

If you wish to have this membership credited 
to an established Columbia Records dealer. Dealer's Name 
authorized to accept subscriptions, please fill 
in the dealer's name and address: Dealer's Address PA-1 
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23 Separate 

Heater Voltages 

on the Dynamic® 

JACKSON 648A 
Assure Accurate 

Tests for all 

Series- String Tubes 

...The Correct Voltage 

for Every Known or 

Presently Planned Type. 
YOU CAN MODERNIZE YOUR PRESENT 648 

New 648 FV Kit provides same heater 
voltages as the new 648A Tester. Only 
four wires to solder. Installs in minutes, 
Available from your distributor now. 

wCavjr sgiobted 
Teei E-q` 

6 -18 S. Patterson Boulevard Dayton 2, Ohio 
ni Company 
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* Presenting latest information on the Radio Industry. 

By RADIO & TV NEWS 
WASHINGTON EDITOR 

CITIZENS RADIO, stalled for years by 
high- frequency and equipment- design- 
cost problems, may soon become a 
bustling activity, if a projected shift 
in frequency for the service comes 
to pass. 

There is a move under way to shift 
the Citizens Radio band down to 27.12 
mc. (± 160 kc.) and set up thirty -two 
10 -kc. channels here. Allowable powers 
now being discussed are 5 watts for 
most setups and 30 watts for those 
who want to use the service for light 
delivery -truck communications and 
other similar light commercial activ- 
ities. 

The vacated high bands, according 
to present plans, would be assigned to 
heavy commercial operation, involving 
larger, higher -power two -way systems. 

MORE TV COVERAGE in the remote, 
sparsely settled areas of the West, may 
also become a reality this fall, if a 
ruling for low -power TV repeaters is 
finalized. 

The repeater plan, which would re- 
place the translator scheme and in- 
clude booster stations, now called 
illegal, came about when Colorado 
Governor Steve McNichols told the 
Commission that v.h.f. booster systems 
are preferable and better adapted to 
western geographical conditions than 
u.h.f. translators. 

The Governor said that the v.h.f. 
boosters are less expensive and offer 
a means of providing television service 
at a relatively low cost to the sparsely 
settled areas of the Far West, now 
without service. He pointed out that 
while translators may be desirable for 
other sections of the country, they are 
not suitable for the rugged, mountain- 

ous terrain found in the Far West. 
Accordingly, he urged the authoriza- 
tion of both translators and boosters, 
with each being employed where 
appropriate. 

To gain the necessary information 
on booster effectiveness, the Governor 
suggested that the proponents of v.h.f. 
boosters be afforded an opportunity to 
demonstrate, by means of engineering 
evidence in a hearing, that v.h.f. boost- 
ers can be operated without causing 
harmful interference. 

In issuing its notice for rule- making 
hearings, the FCC said that the new 
low -power repeaters would be allowed 
to operate on either v.h.f. or u.h.f., de- 
pending on local physical and economic 
conditions. 

AN ENGINEERING STUDY, aimed at 
increasing the coverage and efficiency 
of CAA -operated airport surveillance 
radar, will be undertaken soon for the 
government by the Airborne Instru- 
ment Laboratories. The study will be 
conducted under a $43,550.40 contract 
awarded by the CAA. 

Under the contract, the labs will in- 
vestigate the limitations of existing 
airport surveillance radars and come 
up with suggestions as how best to 
increase the altitude and range of the 
equipment. In addition, recommenda- 
tions will be made to improve the 
visibility of targets from small air- 
craft, when flying over fixed ground 
targets, and to reduce radio -frequency 
interference to and from adjacent 
radars. 

Generally, existing CAA -airport sur- 
veillance radar has an operational 
range of 30 nautical miles and altitude 
coverage of up to 10,000 feet for small 

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* 

South Dakota Sioux Falls 13 210 -216 28.97 
Seattle 7 Washington 174 -180 316 

a ERP = (effective radiated power, kw.) 
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i- 
EARN MORE MONEY. GET INTO 

TELEVISION 
ELECTRONICS -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 
S. 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 

SAiJ` ,(Ou RpU 
jEEEV1SION 

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

II 
II 

PKI 

II 
II 

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 

If you wish to take your training 
in 

our Resident Vccapital, start NOW in 

the world's Shops, Labs and 

our big. you work with 

Radio-TV 
tElectronic 

Studios. 
equipment-profes- 

iona ly installed- finest, 
com- 

plete 
any 

Expert, 

facilities instructors. Personal 

Expert, friendly 

Help in finding home near attention. 
Graduate 

Employment 

Service. art time lob while You 

school -and p coupon for full 

learn. Check 
box 

information - 1, ,ii',01.1 

+h 111 1Ìf11 111 iy 

I'I'I I n i 1 "tiilÌi a `1l 

NATIONAL SCHOOLS 

Fully illustrated "Career" Book in 

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

CLIP COUPON NOW ... MAIL IT TODAY! 

APPROVED FOR 6. I. TRAINING 

NATIONAL SCHOOLS 
4000 5. FIGUEROA ST., LOS ANGELES 37, CALIF. 

October, 1957 

TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 

IGET FAST SERVICE -MAIL NOW TO 

NATIONAL SCHOOLS, DEPT. RH -107 I 4000 S. FIGUEROA ST. 
LOS ANGELES 37, CALIF. 

Rush free TV -Radio "Opportunity" Book and sample 
I lesson. No salesman will call. 
I I NAME AGE 

I 
ADDRESS 

CITY ZONE STATE 

.,,@ 
Check it interested ONLY in Resident School training at Los Angeles. ' VETERANS. Give dale of Discharge 

1 

1 

I 
I 
I 
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twin -engine, propeller- driven aircraft. 

AN ELECTRONIC ALTIMETER, accu- 
rate to within 40 feet at 60,000 feet 
altitude, has been developed for the 
U. S. Air Force by the Air Research 
and Development Command. 

Designed for navigation, the altim- 
eter will also be useful in aerial re- 
connaissance work and for applications 
where exact altitude above the earth's 
surface is a necessity in the accom- 
plishment of a mission. 

Major -General Thomas L. Bryan, 
Jr., Commander of ARDC's Wright Air 
Development Center where the project 
was conducted said that twelve service 
test models, manufactured by RCA, 
have successfully passed a year of 
flight testing. 

The new altimeter determines an 
airplane's altitude by sending a radar 
signal to the ground and measuring 
the time it takes to return. This is 
then translated into feet and servo- 
mechanisms display the altitude on a 
standard altimeter dial. 

The present types of electronic al- 
timeters use a cathode -ray tube for 
data presentation, requiring an opera- 
tor to read the scope and interpret it. 
The new instrument, known as the 
APN /42, not only gives an immediate 
reading, but its servo amplifiers can 
put readings on as many as three dials 
at once and the information can be 
fed to recorders, potentiometers, and 
other devices. 

A highlight of the new equipment 
is its size. Contained in three units 
(transmitter, receiver, and antenna), 
the entire system can be fitted into a 
slot in the bottom of the plane. The 
control amplifier, containing the servo 
amplifier and timing circuits, can be 
placed anywhere in the plane and the 
indicator, which is only 33/4" square, 
can be fitted easily on the instrument 
panel. The scope used on current al- 
timeters requires an opening which is 
6%" x 63/4" and a depth almost twice 
that of the new altimeter's indicator. 

There are thirty -five tubes in the 
new models which feature the use of 
etched -circuit panels throughout. 

PERPLEXITY, PERSPIRATION, drama 
and comedy, are intermixed in the 
policing of the airways by the FCC. 
Not only does the Commission have 
to monitor the radio lanes constantly 
to see that users conform to technical 
requirements, but use its direction - 
finding network to track violators and 
sources of interference to communica- 
tions and also to locate air and sea 
craft in distress. 

The variety of cases that must be 
resolved by the FCC through its Field 
Engineering and Monitoring Bureau 
were detailed recently in an official in- 
formation report. 

In one case, cited by the FCC, an 
amateur was blamed by an Indiana 
housewife for interference to a TV 
set. Not satisfied when an FCC field 
inquiry indicated that the set was at 
fault rather than the ham, she then 
wrote to the (Continued on page 140) 
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Send For it Today... 

Every month our trainees get 

Boyd Daugherty: 
"I am pleased to inform you that I re- 
cently secured a position as Test Engi- 
neer with Melpar, Inc. (Subsidiary of 
Westinghouse). A substantial salary in- 
crease was involved. My Cleveland Insti- 
tute training played a major role in 
qualifying me for this position." 

Boyd Daugherty 
105 Goodwin Ct., Apt. C 
Falls Church, Virginia 

Top Grade Employers 
look to 

AMERICAN AIRLINES: "We are very interested in receiving appli- 
cations 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 
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jobs like these ... 
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 received his first class license. 
He is now installing and maintaining 
mobile and microwave equipment. 

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

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. 

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. 

* (Plus Many Others) 

Completely new, this 
manual can open the 
doorway to Success 

for you 

11Mrt/IT. 
rJ 

E. 

FCC First Class 
Commercial 

E 
License = 

Every Cleveland Institute 
graduate gets this proof 

of his 
Technical Qualifications 

Accredited by National Home Study Council 

Cleveland Institute of Radio Electronics 

Desk RN -l0, 4900 Euclid Ave., Cleveland, Ohio 

Please send Free Booklets prepared to help 
ahead in Electronics. I have had training or 
ence in Electronics as indicated below: 

Military 
Radio -TV Servicing 
Manufacturing 
Amateur Radio 

In what kind of work are you 

now engaged? 

me get 
experi- 

Broadcasting 
Home Experimenting 
Telephone Company 
Other 

In what branch of Electronics are 

you interested? 

Name Age 

Address 

City Zone State 
Special Tuition Rates to Members of Armed Forces Desk RN -10 
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You can do more than ever before with this new portable 

AUTOMATIC MONEY -MAKER 
TESTS TUBES 
AND TRANSISTORS 

Automatically 
WITH LABORATORY ACCURACY 

* Saves Servicing Time 

Sells More Tubes 

Satisfies More Customers 

rMODEL V / J 
AUTOMATIC 
DYNA-QUIK 
DYNAMIC MUTUAL CONDUCTANCE 
TUBE & TRANSISTOR TESTER 

MORE ACCURATE 
TEST 

Tests Each Section of Multiple Tubes Separately 
for Gm, Shorts, 

Grid Emission and Life 
Tests each tube for Gas Content and Grid Emission simultaneously 

with Short check.. Instantaneous 
Heater Continuity test. 

Again, B &K helps servicemen give faster, better 
service at less cost and make more money. The new automatic 
Model 675 makes tube checking quick and easy in the home or 
shop. (Tests transistors, toe.) Measures true dynamic 
mutual conductance. Makes complete tube test in seconds, 
under actual operating conditions of the set. Checks average 
set in a few minutes. Simple to operate. No multiple 
switching. No roll chart. Shows customer the true condition 
and life expectancy of tubes in the set, sells more tubes 
on- the -spot, saves call -backs. Quickly pays for itself. 

Also 
makers of 
famous CRT, 
DYNA -SCAN, 
CALIBRATOR 

Shows tube condition on "Good -Bad" scale and in micromhos. Large 
41/2" meter has two highly accurate ranges calibrated 0 -6000 and 
0- 18,000 micromhos. 7 -pin and 9 -pin straighteners are mounted on 
panel. Automatic line compensation. Special bridge monitors line volt- 
age continuously. Light weight, easily portable in handsome leatherette - 
covered carrying case. Operates on 105 -125 volts 60 $16995 
cycle a.c. Size: 15'1/" x 121/2" x 6 ". Net wt: 101/2 lb. Net, v 
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SIMPLIFIED 
AUTOMATIC 

DYNA_CARD 
SYSTEM With only 60 heavy -dut phenolic Dyna.Car Y. test over ds you Can 

Dyna-Car d 
500 tube types. automatically 

sets socket connections 
for quick, accurate test. Each Dyna- Card is identified 

and in- dexed, 
Lady to use. Always 

adding nevate simply by 
oes s. MinimiZes obslcence. 

o 
(CHECKS 

99% e tube 
Alu po televis 

áns ewddely 
table r diootubese and pots 

ONE EXTRA 
on each of TUBE SALE 

ews+Neekshe 
DYna'Quik iday 

See your B &K Distributor, or write for Bulletin 675 -N 

B & K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. Export: Empire Exporters, 439 Broadway, New York 13, N.Y. 

TESTS 
TRANSISTORS, TOO Transistor 

Section function 
barrier point contact transistors and niurn and silicon 

diodes hiU germa< 
M and silicon rectifiers. e,e. 
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TRANSMIT panilmelso 
mama. ...... 

3 Slide Transparencies 
and One Clear Acetate 
Supplied with Dyna -Scan 

Includes one Indian Head, 
one White Dot, and one 
White Line crosshatch 
pattern, plus one clear 
acetate for messages 

C15 

November, 1957 

Displays any pattern, picture, 
or message for TV servicing or 
for closed -circuit telecasting 

Provides crystal -controlled, 
full color rainbow display 
for complete color TV testing 

Provides FM sound carrier. Has 
built -in audio tone generator 
plus input for tape, tuner, mike 

NEW 
MEÓ Ti'ftkK-'SCAN 

PORTABLE VIDEO and AUDIO GENERATOR 
THE FLYING SPOT SCANNER produces a 
composite video and sync signal that oper- 
ates any standard black & white or color 
TV receiver, at any VHF television fre- 
quency. Reproduces your own test pattern 
or picture on the TV screen with high defi- 
nition, anytime, anywhere, from any slide 
transparency -or transmits messages typed 
or written on clear acetate. Can be used 
with one or more TV sets or fed into a mas- 
ter or community antenna system. Maxi- 
mum resolution capability is well in excess 
of 450 lines at video. 
BUILT -IN COLOR -SCAN provides crystal - 
controlled, full color rainbow display of 
orange, red, magenta, blue, cyan, green. 
Enables you to test color sync circuits - 
check range of hue control, etc. 

BUILT -IN AUDIO -SCAN provides FM sound 
transmission exactly like a TV station, 4.5 
megacycles above video carrier, with modu- 
lation from any available audio source. En- 
ables you to combine speech or music with 
the video display- Can be modulated with 
built -in 400 cycle tone generator for test 
signal or from external signal source such 
as microphone, tape recorder, FM - AM 
tuner, or from audio oscillator. Has built -in 
audio amplifier and volume control. 

Facilitates servicing, installation or demon- 
stration of black & white and color TV 
receivers. Provides closed -circuit TV sys- 
tem with both video and audio for com- 
mercial, industrial, and educational appli- 
cations. Allows convenient stand -by and 
break -in, or distribution line check, for 
community antenna system operation. 

Model 1050 DYNA -SCAN complete portable video 
and audio generator, with built -in Color -Scan and 
Audio -Scan. Includes 3 test pattern slide transparen- 
cies, one clear acetate and slide holder. Comes with 
6 ft. r.f. cable. Size 161/2 x 103/a x 91/2 in. 

Net, $25995 

Model 1000 DYNA -SCAN picture and pattern video 
generator. Has all the features of the Model 1050 
above, except without the Color -Scan and 
Audio -Scan sections. Net, $19995 

Color -Scan or Audio -Scan or both can easily 
be added to the Model 1000 at any time. 

Model C15 COLOR -SCAN for Model 1000. Net, $19.95 

Model 516 AUDIO -SCAN for Model 1000. Net, $29.95 

See your B&K Distributor, or write for Bulletin 1050 -N 

B s K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. Export: Empire Exporters, 439 Broadway, New York 13, N.Y. 

Available from most Electronic Parts 
Distributors on easy time -pay plan. 
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FOR RESTAURANTS, NIGHT CLUBS 
Neat, trim, unobtrusive, the MLC 
is a superb little performer too. 
Delivers clean, sweet music and 
voice reinforcement that over- 
comes noise and dead spots. 

--4.`? : ._\ ';_. ,, 
SOUND AND AMUSEMENT TRUCKS 
The versatile, dependable MLC 
efficiently handles all types of 
program material without harsh, 
annoying blare prohibited by 
many town ordinances. 

PATIOS, SWIMMING POOLS, LAWNS 
Here's weatherproof high fidelity 
that is also low in price. With the 
MLC, you can economically extend 
a music system outdoors and retain 
hi -fi quality. 

TO ADD HI -FI TO P.A. SYSTEMS 
In paging applications, the MLC 
penetrates high noise levels .. 
its wide frequency range adds deep 
richness to music reproduction. 
Here's double duty, double value! 

NEW...UNIVERSITY DUAL -RANGE MLC 
Weatherproof Super- Compact Speaker System for Voice and Music 

Now... real high fidelity never before available 
in a rugged, small size, weatherproof speaker 
system. Unique wide- angle, dual folded horn 
design with separate low and high frequency 
drivers. Dependable, easy to install, low in cost, 
the MLC offers these outstanding features: 

BETTER LOWS: Balanced "compression" folded horn, starting with 6" throat 
and energized by top quality woofer driver provides more lows than other designs. 
BETTER HIGHS: Driver unit tweeter with wide angle horn transmits more 
highs with greater uniformity . . high frequency response that you can hear! 
BETTER EFFICIENCY: Dual range theater type system permits uncompromis- 
ing design of the woofer and tweeter sections for greatest efficiency. Penetrates 
noise with remarkable fidelity and intelligibility. 
LESS DISTORTION: Separate low and high frequency driver systems reduce 
intermodulation and acoustic phase distortion found in other systems which 
use two different horns on a single diaphragm. 
MORE DEPENDABLE: Experienced mechanical engineering and careful elec- 
trical design meet the challenge of diversified application and environmental 
hazards. Rugged and conservatively rated -you can rely on the MLC. 

SPECIFICATIONS: Power Capacity, 15 watts; Frequency Response, 150-15,000 cps; Impedance, 
8 ohms; Dispersion, 120°; Sound Pressure Level, 117 db taken at 4 ft., 750.1250 cps with 1 cps sweep; 
Dimensions, Bell Mouth 123/4" W x 9'/" H, Overall Depth 10% "; Shipping Weight, -10 Ibs.;$54.50List. 

LISTEN ' vei , seu/nek da& 
UNIVERSITY LOUDSPEAKERS INC , 80 SOUTH KENSICO AVENUE, WHITE PLAINS, N.Y. 
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CROSSECTIONAL VIEW 

FOR HEAVY DUTY APPLICATION ... 

MODEL BLC MODEL WLC 

MODEL BLC employs same design princi- 
ples as the MLC except for heavy duty 8" 
woofer with uniform response from 70 cps. 
exclusive "reciprocating flare" wide -angle 
tweeter and has 25 watt power capacity. 
Exceptionally shallow depth, only 9 ", ideal 
for close quarters. $86.00 List. 

MODEL WLC, largest of the series, has 30 
watt power capacity, 12" super -efficient 
woofer with response from 50 cycles, heavy 
duty radial tweeter ... and a decade of suc- 
cessful performance in concert halls, rinks, 
auditoriums, stadiums and outdoor theaters 
throughout the world. $250.00 List. 

RADIO & TV NEWS 
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Lea n TE EV S ON RAD 0 
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. 

NRI Has Trained Thousands for 
Successful Careers in TV -Radio 

Isq;;.-, 

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 ànd 
Radio sets now in uge. 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 
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. 

r 

_ 

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

SANCHEZ, 
education." BILLY 

SANCHEZ, Pine Bluff, Ark. 

Has All the Work He Can Do 

"Since finishing NRI 
Course I havé 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 
To Better Pay See Other Side] fra _ ...CUT OUT AND MAIL CARD NOW 

SAMPLELESSON 
NO STAMP NEEDED! 

ANDCATALOG WE 
PAY POSTAGE 

erraMEN 

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 
Catalog. (No Salesman will call.) 

Name Age. 

Address 

City Zone ____ _State ____ 

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 

Job and Career 

\.\ Opportunities 
lot 

RADId "Tv 
TEC8141C1Ar1s 
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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 AC -DC 
Superhet Receiver 
NRI Servicing Course includes all 
needed parts. By introducing defects 
you get actual servicing experience 
practicing with this 

of modern receiver. 
Learn -by- doing. 

á YOU BUILD Signal Generator 

Of fsa1 
> 

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 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. nt IN= MN= II! MINE MINN ® ® 

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. 

J. E. Smith, 
Founder 

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' 
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. 

NRI Graduates Do Important Work 
>-firsr°' 

i sue: 
Now Quality Control Chief 
`Had no other training 

'n Radio before enroll- 
'rig, obtained job work- 
ing on TV amplifiers be- 
fore finishing course. 
Now Quality Control 
Chief." T. R. FAVA- 
LoRO, Norwich, N. Y. 

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- 
5EY, 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 
for more 

information on 
the Tested Way 
to Better Pay 
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r Independent 
Service Advertising Program 

x ends wits= your :.urchas!s 
of CBS tubes. 

One of a new series of full page ads appearing in TV GUIDE 

This family cook is your independent service -dealer. He's that busy neighbor who somehow 
Ands time to be scoutmaster of his son's troop. He has his radio and TV service business in your 
town ...and he knows he'll stay in business there only os long as he does superior work. In fact, 
when he works for you, he bets his family's bread and butter he'll do o better job ... and he will. 

for your radio and TV repairs, call the man who cares...your 

INDEPENDENT SERVICE - DEALER 

He actually bets his family's bread and butter he'll 
do a better job for you ... his business success de- 
pends upon it. 

He is a highly skilled technician, trained and 
equipped to service promptly all makes of radio 
and TV sets at a fair price. So next time your 
radio or TV needs repairs, call the man who cares. 
Call your independent service -dealer. 

Look for this emblem .. 

Whenever your set needs a new rube, 
ask to have it replaced with a CBS tube. 
There are no better tubes made. 

)IE7TI.S 

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

We know you like your Independent 
Service Program and want it expanded. We 
know it from a nation -wide survey ... and 
from your increasing purchases of CBS 
tubes. May we remind you: each time you 
buy CBS tubes, you support your own 
independent service -dealer campaign. Keep 
it going ... keep it growing ... always 
specify CBS tubes. 

SUPPORTING MATERIAL ALSO EXPANDS 

"The Independent Service Business and 
Your Future" booklet 

. Independent Service decal 

. 10 new postal cards 

. 16 new advertising mats 
Radio and television scripts 
Consumer booklet "On the Care of a 
Television Set" 

Ask your CBS Tube distributor 
for this tie -in material ... or write for 
illustrated broadside PA -181. 

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

FOR THE BEST IN ENTERTAINMENT TUNE TO CBS 
October, 1957 21 
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NEW PLUS PROFIT ITEM FOR SERVICE DEALERS! 

FITS ON 

BACK 

OF 

ANY 

SET! 

INSTALL 

IN 

SECONDS! 

NEW! 
Sell the sensational 

$1495 SUGGESTED 

RETAIL 

EXTRA BIG PROFIT 

MARGIN FOR YOU! 

WAVEMAGNET® 
INDOOR TV ANTENNA 

FITS ANY TELEVISION SET! 
Sales potential unlimited! 

Low Cost ... big mark -up ... powerful sales appeal ... easy -to- 
handle self -selling package ... beautiful styling that complements any TV 
set ... the new Zenith Wavemagneto Indoor TV Antenna will bring you 
important extra profits. 

It obsoletes awkward, unsightly "rabbit ear" and "corkscrew" an- 
tennas; viewer dials in the clearest, sharpest TV picture with simplified 
one -knob control. Fits neatly and inconspicuously behind any TV set ... 
table models, consoles... makes portable TV sets really portable. Installed 
in seconds with just two screws. Part No. S- 42592. 

The only really NEW 
TV antenna. Demonstrate it 

... it sells on sight! 

See your Zenith distributor or, for full information, write 

ZENITH RADIO CORP. PARTS AND ACCESSORIES DIVISION 
6001 W. Dickens, Chicago 39, III. 

CZ) UAI-ITY BY 

IrL1 
the cat- of Television 

22 RADIO & TV NEWS 
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GET IN ON THE 

L. C. Lane, 8.S., M.A. 
President, Rodio -Tele- 
vision Training Asso- 
ciation. Executive 
Director, Pierce School 
of Radio & Television. 

TRAIN FOR A TOP -PAY JOB AS AVLEVISON TECHNICIAN 

NO PREVIOUS EXPERIENCE NEEDED - stud T HOME in your SPARE TIME 

Next to the atom and hydrogen bombs, the biggest 
noise being made today is by the booming radio - 
television- electronics industry. 
Now, while the boom is on in full force, is the time 
for you to think about how you can share in the high 
pay and good job security that this ever -expanding field 
offers to trained technicians. 

Just figure it out for yourself. There are more than 400 
television broadcasting stations operating right now 

SuperHet 
Radio Receiver 

and hundreds more to be built; more than 34 million 
sets in the country and sales increasing daily. Soon 
moderately priced color television sets will be on the 
market and the color stampede will be on. 

All these facts mean that good jobs will be looking for 
good men. You can be one of those men if you take 
advantage of my training now - the same training that 
has already prepared hundreds of men for successful 
careers in the radio -television- electronics field. 

No experience necessary! You learn by practicing with professional equipment I send 

you. Many of my graduates who now hold down good paying technician jobs started 
with only grammar school training. 

If you have previous Armed Forces or civilian radio experience you can finish your 
training several months earlier by taking my FM -TV Technician Course. Train at 

home with kits of parts. plus equipment to build YOUR OWN TV RECEIVER. ALL 
FURNISHED AT NO EXTRA COST! 

After you finish your home study training in the Radio -FM -TV Technician Course or 

the FM -TV Technician Course you get two weeks, 50 hours, of intensive Laboratory 
work on modern electronic equipment at our associate school in New York City, 

Pierce School of Radio & Television. 

COLOR TV TECHNICIAN COURSE -All new! Learn the latest. Be prepared for those 

Color TV servicing profits ahead! Contains the most up -to -date servicing data, pro- 

cedures and circuits. For men with radio or TV training or experience. 

AF-RF Signal Generator 

C -W Telephone 

Transmitter 

:Public Address System 

Combination Voltmeter 
Amme stet-Ohmmeter 

RADIO-FM-TV 
TECHNICIAN 
TRAINING 

FM -TV 
TECHNICIAN 

TRAINING 

Sylvania Now Sponsoring 
RTTA's Color TV 

Technician Course 
One of the nit ion'., rgeat 
electronics manufacturers and 
marketers Sylvania Electric 
Product, Inc. in its continuing 

pendent service 
cooperate 

ls sh_sinoe- 
sponsoring tle R'I "I'A t Color 
Television Technician Course. 
Available to Authorized Syl- 
vania Dealers. 

My School fully approved to train Veterans under 

new Korean G. I. Bill. Don't lose your school bene- 

fits by waiting too long. Write discharge date on 

coupon. 

LEARN BY DOING 
As part of your training I give you the equipment you need to set up your own home 

laboratory and prepare for a BETTER -PAY TV JOB. You build and keep an Electromagnetic 

TV RECEIVER designed and engineered to take any size picture tube up to 21- inch, 

(10 -inch tube furnished. Slight extra cost for larger sizes.) ... also a Super -Het Radio 

Receiver, AF -RF Signal Generator, Combination Voltmeter- Ammeter -Ohmmeter, C -W Tele- 

phone Transmitter, Public Address System, AC -DC Power supply. Everything supplied, 

including all tubes. 

EARN WHILE YOU LEARN Almost from the very start you can earn extra 

money while learning by repairing radio -TV sets for friends and neighbors. Many of 

my students earn enough each week to pay for their entire training from spare time 
earnings ... start their own profitable service business. 

FCC COACHING COURSE Qualifies you for Higher Pay! Given to all 

my students AT NO EXTRA COST. Helps you qualify for the TOP JOBS in Radio -TV 

that demand on FCC license I Full training and preparation at home for your FCC 

jicense. 

Radio -Television Training Association 
52 EAST 19th STREET NEW YORK 3, N. Y. 

Licensed by the State of New York Approved for Veteran Training 

October, 1957 

YOU GET 

THESE 

MAIL THIS COUPON TODAY! - I1111 ---- -III111Is 
Mr. Leonard C. Lane, President 
RADIO - TELEVISION TRAINING ASSOCIATION 

Dept. RT -10D, 52 East 19th Street, New York 3, N. Y. 

Dear Mr. Lane: Send me your NEW FREE BOOK, FREE SAMPLE 
I ESSON that will show me how I con make TOP MONEY IN 
TELEVISION. I understand I am under no obligation. 

(PLEASE PRINT PLAINLY) 

Name _Age 
Address 

City Zone State I 
Color TV Technician Course 

Radio -FM -TV Technician Course 

FM -TV Technician Course 

TV Studio Technician Course M- arMi -ra 

VETERANS! 
Write discharge date ® 

, 
MOM...._a 
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If you buy Newcomb or sell Newcomb, you profit from Newcomb's 
proven dependability. First of all, Newcomb products earn their place 
in the sun by their superior sound. But the quality that accounts for 
Newcomb's position as probably the largest independent manufacturer 
in the field is dependability. The user owns equipment that is always 
ready to operate, ready to go to work from the minute it is installed. 
The dealer is not plagued with a series of profit- eating service calls. 
And, he gains the invaluable asset of a satisfied customer. Newcomb 
dependability is the result of highly- refined conventional circuitry, 
quality parts, thorough testing, and meticulous reworking until New- 
comb products meet Newcomb standards -the highest in the audio 
industry. The tried and true conventional circuitry found in Newcomb 
products not only adds to their dependability, but also is readily under- 
stood by the maintenance technician. "Dependability" is a character- 
istic that cannot be established by a simple assertion. Dependability 
must be proved over a period of time. In twenty years Newcomb Audio 
Products Co. has proved its ability to deliver maximum dependability 
combined with superior sound ... consistently. 

NEWCOMB 
DEPENDABLE NEWCOMB PUBLIC ADDRESS AMPLIFIERS 

are designed for continuous heavy duty, safety, simplicity of operation. 
Although specifically designed for use in school and civic auditoriums, 
their flexibility and dependability have led to an impressive variety of 
applications -in radio and television stations, government projects, 
sports events ...The Newcomb Custom KX -50 shown here is the finest 
public address amplifier ever offered -without equal at any price. A 50 

watt unit with less than 3% distortion, full remote control, double- 
acting separate bass and treble controls, bandwidth selector, dual elec- 
tronic eye volume and overload indicator ...Write for free catalog 
containing complete description. 

dependability 
DEPENDABLE NEWCOMB HIGH FIDELITY COMPONENTS 

are noted for their exceptional, continuous reliability and brilliant per- 
formance. Newcomb has concentrated on the qualities of sound repro- 
duction most desirable for home entertainment, reduced distortion and 
hum to the vanishing point, increased the flexibility of control, achieved 
outstanding beauty in appearance. Finest of all compact -styled units 
are the flexible Newcomb Compact 1020 preamplifier -control unit -power 
amplifier and the sensitive, stable Newcomb Compact 200 AM -FM 
Radio Tuner. 

DEPENDABLE NEWCOMB RECORD AND TRANSCRIPTION PLAYERS 

have earned an unchallenged reputation for reliability and safety in 
many of the leading public school systems throughout the nation. Rug- 
gedly built, with excellent audio quality, they represent the greatest 
value available in this field today. Newcomb Record Players have gained 
wide acceptance for church activities and Sunday schools, in dance 
schools, and among square dance callers. Only American made parts 
are used in this equipment. All Newcomb products bear the Under- 
writers Laboratories labels. 

Write for free catalog of products in which you are interested 

Since 1937 Hollywood's leading producer of precision NEWCOMB AUDIO PRODUCTS COMPANY Department F -10 
products for the control and amplification of sound. 6824 Lexington Avenue Hollywood 38, California 

A LIMITED NUMBER OF DEALERSHIPS IN A FEW AREAS ARE OPEN. WRITE FOR DETAILS 

Y4 RADIO & TV NEWS 
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FOR PROFITABLE PICTURE TUBE SALES 

IT TAKES TWO RCA and YOU! 
Silverama Picture Tube sales are zooming, because you're recommending and installing 
Silverama replacement Picture Tubes. Sales are zooming, too, because we're making RCA 
Picture Tubes better than ever, and telling your customers so-in ads like these. Have you 
seen these week -after -week ads in LIFE, SATURDAY EVENING POST, TV GUIDE? They reach 
over 40 million people every insertion. 

"Daddy.. 
you mean 

to tell me 
that's our 

old TV ?" 

r 

you 
mean to 

tell me 
that's 

your old 
TV ?" 

you 
mean to 

tell me 
that's 
our old 

TV ? 

Do Wt wait omit tho lotte goes 

Replo.c now with a 

RCA 

SUPER ALUMINIZED !l PICTURE TUBE 

Don't woo t,ari tho tub, gots Rcpio<e now 7i 

RCA 
t >lf)1_ 

SUPER -ALUMINIZED, 
PICTURE TUBE 

RCA 

_ 
SUPER- AEUMINIZED'(^, 

PICTURE TUBE 

Take a selling tip from RCA's advertising! Don't sell your 
customers a picture tube. Sell them "A BETTER PICTURE" 

- with an RCA Silverama Picture Tube, naturally. 

Volv 

October, 1957 

PICTURE TUBES 
RADIO CORPORATION OF AMERICA 
Electron Tube Division, Harrison, N. J. 

MIMI SERVICE 

Cash in on RCA's Silverama 
advertising by displaying this 
sign. Your RCA distributor will 
tell you trow to qualify. 
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e/e 
CUSTOM HIGH FIDELITY KITS 

AM /FM TUNER 

am SS 60 G BU 
100 

120 110 

to.. ac 

L 

2 uy for 20 DB quieting, AFC plus Defeat, Full Fre. 
quency Response, 300 KC bandwidth. 
Model KC400 Less Cage $34.95 (FED. EX. 

Wired and Tested 59.95 TAX INC.) 

20WATT INTEGRATED AMPLIFIER 

Power Response CONSTANT at 20 Watts, 1 ± DB Full 

Frequency Response, Infinite Equalization Bass Treble 

Controls; 3 Hi, 1 Low inputs. 
Model KC -401 Less Cage $46.00 

Wired and Tested 64.95 

/ STEREOPHONIC 
KITS 

AM /FM STEREOPHONIC TUNER 

WITH WIRED FM FRONT END 

4Dï4,im Eiu 

R9 

__ 

NEW DIMENSIONS IN SOUND -Each section used indi 
vidually or together -0.9 tin for 20 DB quieting, 330 

kc Bandwidth 3-gang variable AM tuning, 15 uy per 

meter loop sensitivity., 
Model KB-402 Less Cage $69.95 (FED. EX. 

Wired and Tested 99.50 TAX inc.) 

40WATT STEREOPHONIC AMPLIFIER 

NEWEST DEVELOPMENT IN STEREOPHONIC SOUND FOR 

THREE DIMENSIONAL LIFE -LIKE REALISM! 

Twin 20 -Watt Channels -Each with FULL PRE -AMP 

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. 

16 HOWARD AVENUE, BROOKLYN 21, N. Y. 
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LOUIS H. COHEN has joined the com- 
ponents division of International Tele- 
phone and Telegraph 
Corporation as gen- 
eral sales manager 
of semiconductors. 

Prior to joining 
the organization, 
Mr. Cohen spent con- 
siderable time as a 
manufacturer's rep - 
resentative for lead- 
ing electrical and electronic component 
producers in Canada. He also headed 
his own distributor business which spe- 
cialized in the sale, import, and export 
of electrical components and equip- 
ment. He then joined Philco Service, 
Inc., where he was the general 
manager. 

In his new position, Mr. Cohen will 
supervise, on a nation -wide basis, the 
sales activities of the semiconductor 
division of the firm's components di- 
vision. 

He is a member of the Institute of 
Radio Engineers. 

* * * 
MAX L. HAAS, late chairman of the 
board of Bud Radio, Inc., has not been 
forgotten by his friends in the in- 
dustry. 

A memorial scholarship fund has 
been established in his honor at Case 
Institute of Technology. This fund is 
for the benefit of students in the field 
of electronics. 

Secretary of the committee to ad- 
minister the fund is Herbert L. 
Wright, National City Bank Building, 
Cleveland 14, Ohio. 

Mr. Haas had been identified with 
the radio, television, and electronics 
industry since 1928. He was also 
president of Cadillac Fabricators, Inc. 
and treasurer of Radio Electronics 
Parts Corporation. 

* * 

DR. THORNTON C. FRY has been ap- 
pointed vice -president and director of 
"Univac" engineer- 
ing for the Reming- 
ton Rand Division of 
Sperry Rand Cor- 
poration. 

He was formerly 
assistant t o t h e 
president of Bell 
Telephone Labora- 
tories and has been 
a consultant to International Telephone 
and Telegraph Corp., and Remington 
Rand. During World War II he was a 
member of the National Defense Re- 
search Committee and deputy chief of 
its Applied Mathematics Panel. He was 
awarded the Presidential Certificate of 
Merit for these activities. 

In his new position, Dr. Fry will di- 

rect all research, development, and 
product planning of commercial and 
military "Univac" systems and equip- 
ment. 

* * * 

WEST COAST ELECTRONIC MFRS. AS- 
SOCIATION recently released figures 
indicating that the western electronics 
industry is still growing at a rapid 
rate. 

Calvin K. Townsend, president of 
the association and executive vice - 
president of Jennings Radio stated 
that the west had 15% of the nation's 
electronic firms, 17 % of the employ- 
ment, and 24% of the sales at the end 
of 1956. 

Electronic firms in the San Fran- 
cisco area expect to increase their 
1956 plant capacity of 3,500,000 square 
feet by 50% and increase 1956 sales 
by 41% by the end of 1957. Hugh P. 
Moore, vice -president of the organiza- 
tion and board chairman of Lerco 
Electronics, stated that Los Angeles 
had 11.2% of the firms, 11.9% of the 
employment, and 15% of the sales of 
the national industry. 

* * * 
GLEN McDANIEL, president- emeritus of 
the RETMA and former vice -president 
of RCA, has been 
appointed to the 
board of directors 
of Litton Industries. 

Mr. McDaniel has 
been associated with 
the electronics in- 
dustry since 1946 
when he joined 
RCA Communica- 
tions, Inc. as vice -president. Appointed 
a vice -president of the parent organi- 
zation in 1948, he was also chairman 
of the firm's Washington Coordinating 
Committee and a member of its Pa- 
tent Policy Committee. 

In 1951 he was selected as RETMA's 
first full -time president, serving in that 
capacity for four years. He also 
served as its general counsel for five 
years. In recognition of his many 
services to the association, its board 
of directors created the title of Presi- 
dent- Emeritus. 

An attorney, Mr. McDaniel is a 
partner in the New York law firm of 
Lundgren, Lincoln and McDaniel. 

* * 

RADIO- ELECTRONICS- TELEVISION MAN- 
UFACTURERS ASSOCIATION members 
voted overwhelmingly to change the 
name of the 33- year -old industry or- 
ganization to the Electronics Indus- 
tries Association. The name change 
will become effective upon approval of 
a charter revision by the State of Illi- 
nois where the association is incor- 
porated. 

RADIO & TV NEWS 
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Learn PRACTI 

with 

Prepare for a Good Paying Job -Or Your Own Business 

of equipment f send you while 
you train with me ... for valuable 
shop be ft experience .. . 

Will Train You at Home in 

HADIO-TELEVISION 
On Liberal No Obligation Plan!" 

This is the new Sprayberry Training 
Television receiver. built and tested 
in sections tor greatest insduction 
value. 

0 now offer this fine modern oscil 
loscope to help you learn practical 
Television servicing. 

You will build this powerful short' 
wave and broadcast superhet radio 
receiver for valuable shop instruc- 
tion practice. 

New Equipment! New Lessons! Enlarged 

Course! The true facts are yours in my 

big new catalog ... YOURS FREE . . . 

JUST MAIL COUPON! 

I can train and prepare you in as little as 
10 months to step into the big opportunity 
Radio -Television service field. Train without 
signing a binding contract ... without obli- 
gating yourself to pay any regular monthly 
amounts. You train entirely at home in spare 
hours ... you train as fast or as slowly as 
you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio -Training avail- 
able today ... just mail the coupon for my big new 56 page fact -filled 
catalog plus sample lesson -both FREE. 

Train the Practical Way -with Actual Radio -Television Equipment 

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 Re- 

ceiver, Two -Band Radio Set, Signal Generator, Audio Tester and the new Spray - 
berry 18 range Multi -Tester, plus other test units. You will have a complete set 
of Radio -TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com- 
pletely trained Radio -Television Service Technicians. 

See for Yourself ...Make Your Own Decision 

...Mail Coupon Today! 

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 illustrate every item 
I include 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. 

Frank L. Sprayberry 
Educational Director 

NEWEST 

DEVELOPMENTS 

Your training 
covers LI H F, Color 

Television, F M, 
Oscilloscope 

Servicing, High 
Fidelity Sound 

and Transistors. 

SPRAYBERRY ACADEMY OF RADIO- TELEVISION 
1512 Jarvis Avenue, Dept. 25 -T, Chicago 26, Illinois 

Mail This Coupon For Free Facts and Sample Lesson 

You build the new 
Sprayberry Tester . -. 18- range 

Volt-Ohm- MIlliammeter readings 
plus output meter and condenser 
and resistor substitution selector. 

Average cost per lesson 
ONLY $3.42 

Including Kits and Equipment 
October, 1957 

TRAINING RA 
- dr iaët-:'c:,"`.:°v 

a-- 

SPRAYBERRY ACADEMY OF RADIO- TELEVISION 

1512 Jarvis Ave., Dept. 25 -T, 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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0 

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

INTRODUCES 

P A c 
quality test 
instruments 
in kit form 
For the first time - 
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. 

PRECISION'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 

yz ohm to 200 megohms. 
Net Price: $20.95 

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

A 

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 

C1101 ELECTRONICS CO., INC. 
70 -31 84th Street, Glendale 27, L. I., N. Y. 

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. 

The new name of the national elec- 
tronic manufacturers organization 
marks the fourth change since its 
founding in Chicago in 1924 as the 
Radio Manufacturers Association. In 
1950 "Television" was added, and in 
1953 "Electronics ". 

According to James D. Secrest, ex- 
ecutive vice -president, the change re- 
flects "the majority view of our mem- 
bers that the term 'electronics' is gen- 
erally understood as descriptive of the 
growing variety of electronic products 
including older radio and television 
equipment and components." 

Until the name Electronic Indus- 
tries Association is well established, 
all association literature will carry 
the notation "formerly Radio -Elec- 
tronics -Television Manufacturers As- 
sociation". 

* * * 

ELMER B. OTT has been elected presi- 
dent of the Ray -O -Vac Company. He 
replaces former 
president and chair- 
man of the board, 
Donald W. Tyrell, 
who has resigned 
the presidency but 
will continue as 
board chairman. 

Mr. Ott joined 
the company in 1923 
and has held many different positions, 
serving as senior vice- president for ad- 
ministration and finance since 1952. 

As president, he will have the re- 
sponsibility for over -all direction and 
management of the company's foreign 
and domestic operations. 

SPRAGUE PRODUCTS COMPANY, North 
Adams, Mass., recently received its 
fourth "Friends of Service Manage- 
ment Award" from the National Alli- 
ance of Television and Electronic 
Service Associations. 

The citation received by the com- 
pany is for "outstanding service in 
creating better customer relations" 
between set owners and the television - 
radio service industry. 

* * 

WALTER B. MANSON, JR., has been 
named assistant to the president of 
Measurements Cor- 
poration. 

Since his gradua- 
tion from Cornell 
University in 1936, 
Mr. Manson has ac- 
quired broad ex- 
perience in the 
engineering, manu- 
facturing, and mer- 
chandising of electrical and electronic 
products of Thomas A. Edison Indus- 
tries of McGraw -Edison Company. 

He joins his new organization in 
connection with its program of ex- 
pansion to fill the need for laboratory 
standards. 

THE INSTITUTE OF HIGH FIDELITY MAN- 
UFACTURERS, INC., announces its re- 
moval from Mineola, Long Island, to 
new and larger quarters at 125 East 

(Continued on page 123) 
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RCA offers you the 

finest training 

at home in 

Radio-T 

elect ro 

TV sery 

Color 

Goor g5 t>1! 

StudY 
ctrpr%° tr` t e p N 5ertGr9 

K ̀ ¢,5t ?e,ertso+r+ 
color 

Servt ce 

Corporation 
of Americo 

A 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 

In Canada -RCA Victor Company, Ltd., 

5001 Cote de Liesse Rd., Montreal 9, Que. 

October. 1957 

Pay -as- you -learn. You need pay for only one 
study group at a time. Practical work with 
very first lesson. All text material and equip- 
ment is yours to keep. Courses for the beginner 
and advanced student. 

RCA Institutes, Inc., Home Study Dept, N -107 
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 
Please Print 

Address 

City Zone. State 

KOREAN VETS! Enter discharge date 
To save time, paste coupon on postcard 
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tkk 

4* 

plenty 

to this 12" extended 
range Wigo ($59.50) ... 

you can add cone tweeter 
array ($20.00) -or buy 

the complete two -way 
system initially ($79.50) 

Prices slightly higher West of Rockies 

....their exclusive 

"CLIMATE- PROOF- 

CONSTANT RESPONSE 

25 to 
18,000 cps. 

voice coil and cone suspension" 
assures you of constantly 
fine sound quality ... whether 
you're in Maine or Florida! 
Cast aluminum frame and 
hyperbolic cone design mark the 
Wigo as a premium quality 
speaker. All this ... plus the fact 
that the Wigo way is a 
wonderful way for your hi -fi 
system to grow up! It lets you 
enjoy the best quality now 
... and all the quality you'd ever 
want in the future! It's 
worth listening to a Wigo! 
Write for catalog. 

expand further with other Wigo additions . , . 8" mid -range Wigo 

wonderful 

16" super- woofer 

speakers 
United Audio Products (Div. of United Optical Mfg. Corp.) , 202 East 19th Street, New York 3, N. Y. 
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millions of people will read powerful, large -space ads in 

NATIONAL MAGAZINES 

SUNDAY SUPPLEMENTS IN 164 KEY CITIES 

LOCAL NEWSPAPERS 

;3 . .. 
AN NEL 1MASTER 

Launches Another Dynamic 

IAI AO V :1; 115 ; (1 

(!j\,'\ 7,t' (( 
Once again Channel Master uncorks a massive national advertis- 

ing drive to help you sell more outdoor antenna installations. 
These ads provide powerful sales support - right in your own 

local area ... sparking new and replacement outdoor antenna 

installations .. . creating store traffic ... promoting regular 
antenna check -ups. 

1=------.- 

CHANNEL MASTER®711W CHAN 
The revolutionary p.A T_W is An__ ericas largest selling 

outdoor antenna. In gain, front -to -back ratio aandome- 

chanical 
road Band antenna. A 

T-W is 

vailable 
unequalled á d 3- element 

models. ® Reg. U.S. Pa,. ofine ona Corrado 

HOW YOU CAN WIN 

PRESTIGE and PROFITS 

WITH THIS CAMPAIGN 

Sell a "Complete Channel Master Installation" 

Consistent, big -space national advertising has created strong 

consumer preference for faable 
thanChannel everMaster fopryoucto sellThat's 

why it's now more p 

a "complete Channel Masteúinstalleati} 
ans 

featuring 

Channel Master masting, guy 

line, standout insulators, 

Identify Yourself as a Channel Master Dealer 

Customers have confidence in you when you sell the 

brand they know best - and Channel Master is the 

only nationally advertised brand of TV antennas 

and accessories. Identify yourself with the leader. 

Display the prestige -building Channel Master ban- 

ners, streamers, antenna check -up charts, and other 

materials. Available thru 

your local Channel Master 

Distributor. Call him Now! 

,41111111 isr ; 

TV ANTENNAS 

L`' tt 

and Accessories 

4 K w cener}ae lire,! 

co yright 1957 Channel Master Corp. 
WORLD'S LA GIST MANUFACTURER OF TY ANTENNAS AND CCFSSORIES 
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NEW! 
streamlined motor unit and 

modernistic control cabinet 
handsome modern design for modern setting 

. . . by the nation's 
- leading designer 

TR-15 and TR-16 

CDR ROTORS 
e quick mounting antenna mast collet 

speedy installations ... no loose parts to assemble 
takes antenna masts up to 11/2" 0.D. -self-centering saw tooth clamps 
* instant locking ... WILL NOT DRIFT 

mechanical brake that is released magnetically 
instantly reversible... makes complete revolution in 45 seconds 

passes rigid J.A.N. spec. salt water test 
modern design offers minimum wind resistance 

high strength with low weight 
fits standard towers 

completely weather-sealed 
mahogany or blond finish 

32 

THE RADIART CORP. 
44:10 CLEVELAND 13. OHIO 

CORNELL-DUBILIER 
SOUTH PLAINFIELD. N.J. 
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Shown at Bell Laboratories, Murray Hill, N. J., are, left to right, F. J. Herr, S. T. Brewer, L. R. Snoke, E. E. Zajac and F. W. Kinsman. 

They're wiring the seas for sound 
These five Bell Labs scientists and engineers may never "go down to the sea in ships." Yet, 
they're part of one of the most exciting sea adventures of modern times. Along with many 
other specialists, they are developing the deep -sea telephone cable systems of the future. 

Here's how they join many phases of communications science and engineering -to bring 
people who are oceans apart within speaking distance. 

F. J. Herr, M.S., Stevens Institute, is concerned 
with systems design and analysis. He studies the 
feasibility of new approaches and carries out 
analysis programs to select optimum parameters 
for a proposed system design. 

S. T. Brewer, M.S. in E.E., Purdue, communications 
and electronics engineer, explores new designs 
for sea -bottom amplifiers needed to step up 
power of hundreds of simultaneous telephone 
conversations. 

L. R. Snoke, B.S. in Forestry, Penn State, is the 
team biologist. He investigates the resistance of 
materials to chemical and microbiological attack 
in sea water. Materials are evaluated both in 
the laboratory and in the ocean. 

October, 1957 

E. E. Zajac, Ph.D. in Engineering Mechanics, Stan- 
ford, is a mathematician. He studies the kine- 
matics of cable laying and recovery. Cable's 
dynamic characteristics, ship's motion, the 
mountains and valleys in the ocean bottom -all 
must be taken into account. 

F. W. Kinsman, Ph.D. in Engineering, Cornell, 
solves the shipboard problems of storage, han- 
dling and "overboarding" of cable. New ma- 
chinery for laying cable is being developed. 

Deep -sea cables once were limited to trans- 
mitting telegraph signals. Bell Labs research 
gave the long underseas cable a voice. New re- 
search and development at the Labs will make 
this voice even more useful. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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NO 

FI NCFRNAI L 

FuMS 

Exclusive 

i 
ceT - GUARD" 

STYLUS 

only with the 
PICKERING 

J'/UXVS/VE 

FLUXVALVE 
TWIN SERIES i: ' FLUXVALVE 
350 -A turn- SINGLE SERIES 370 
over cartridge -A miniature high 
providing a rapid quality cartridge for 
change of stylus point ra- use in any type of auto- 
dills. Available in 12 models changer or manual 
featuring many combinations player arm. Available 
of styli, prices start at a in 5 models, prices 
modest $24. start at a low $17.85. 

The FLUXVALVE features exclusive hum rejection circuit-. 
requires no adjustment! 

For those who can hear 

PICKERING'S introduction of the truly miniature FLUXVALVE 
magnetic phonograph cartridge represents a new era in high fidelity 
cartridge design. This newest of PICKERING cartridges brings the 
music lover the most exciting and safest idea in a stylus assembly since 
PICKERING introduced the first lightweight high fidelity pickup more 
than a decade ago. 

The "T- Guard" stylus assembly is a quick- change, easy to slip -in unit which 
eliminates precarious finger -nail fumbling. Its practical "T" shape provides a 
firm and comfortable grip for safe and easy stylus change. 

The most flexible cartridge in the world ... the FLUXVALVE is the only 
cartridge with the remarkable 1/2 mil stylus . . . exclusive only with 
PICKERING. The FLUXVALVE can be used with any one of five styli, 
to meet any requirement or application...to play any record, at any speed. 

If you are planning to buy a new cartridge -the fact that PICKERING 
developed this revolutionary stylus is important to you! All of the 
research, development and planning that went into the "T- Guard" 
stylus is conclusive proof of the superlative engineering skill 
in every FLUXVALVE model you buy. 

Model 194D UNIPOISE Pickup Arm -A new 
. lightweight ... integrated arm and car- 

tridge assembly containing the FLUX- 
VALVE with exclusive "T- Guard" 
stylus. The complete assembly - tone 
arm and cartridge - is only a fraction 
of the weight of conventional tone arms. 
The high compliance of the "T- Guard" 
stylus, with the lightweight tone arm 
and single friction -free pivot bearing 

the difference 
' 

FINE QUALITY HIGH FIDELITY PRODUCTS BY 

PICKERING & COMPANY, INC., Oceanside, N. V. 

assures distor- 
tionless tracking 

of microgroove 
and standard groove 

recordings. Available 
with the th, 1 or 2.7 
mil diamond stylus, 
prices from $59.85. 
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NEW! 12 -WATT Williamson -type HIGH 
FIDELITY INTEGRATED AMPLIFIER HF12 

with Preamplifier, 
Equalizer & 

Control Section 

KIT$3495 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 
feedbacktype tone controls. Output Power: 12 
w cont., 25 w pk. TM Dist. (60 & 6000 cps @ 4:1): 
1.5% @ 12 w; 0.55% @ 6 w; 0.3% @4w. 
Freq. Resp.: 1 w: -*0.5 db 12 cps - 50 kc; 12 w: 
x-0.5 db 25 cps - 20 kc. Harmonic Dist: 20 cps: 
2 %n @ 4.2 w; 1/2% @ 2.5 w; 30 cps: 2% @ 11 w; 
1/2r/ @6.3w;40 cps: 1 %@12w;tl./2 @9.3w; 
2000 eps: t/2% @ 12 w; I,0 kc: 1 %a @ 10'W; 1/2.% 
@ 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, -1'13 db; @ 50 cps, 7.1:16 db. Tubes: 
2ECC83/ 12AX7, 1- ECC82 /12AU7, 2 -EL84, 
1 -EZ81. Size: HWD: 35/s" x 12" x 81/4 ". 13 lbs. 
Mounts in and out of cabinet. 

NEW! S0 -WATT 

Ultra- Linear 
HIGH 

FIDELITY 

POWER 

AMPLIFIER 

HF50 KIT $5795 WIRED $8795 
Like the 11F60 shown below, the HF50 features vir- 
tually absolute stability, flawless transient re- 
sponse under either resistive or reactive (speaker) 
load, & no bounce or flutter under pulsed condi- 
tions. Extremely high quality output transformer 
with extensively interleaved windings, 4, 8, 4 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. 
ar 1 w: ±0.5 db 6 cps -60 kc; ±0.1 db 15 cps -30 
kc at any level from 1 mw to rated power; no peaking 
or raggedness outside audio range. All other specs 
identical to HF60 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), & 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 

HF61A KIT $2495, WIRED $3795 

With Power Supply: #HF61 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 -fregs 
& 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 
pickup 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 bow -noi 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: ±0.5 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 rèctifier 
(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" x i4" x 8 ". 30 lbs. Matching 
cover Model E -2 $4.50. 

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- 
monie 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. OA w): ±0.5 db 13- 
35,000 cps; -1-1.5 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 -freqs. & 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, 54.50. 

N 
COMPLETE with FACTORY -BUILT CABINET - 

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 a% higher on West Coast. 

October, 1957 

Genuine 2 -way book -shelf size speaker system. Jensen heavy 
duty S" woofer (6.8 oz. magnet) & matching Jensen com- 
pression- driver 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 I watt input 
-Woofer: ±4 db 80 -1800 cps; Tweeter: ±2 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 fl" x 9 ". 25 lbs. Wir- 
ing Time: 15 min. 

33 -00 Northern Blvd., L. I. C., N.Y. Turn page for other EICO ad. 
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for COLOR & Monochrome TV servicing 

FREE C4 TAL OO 
shows you HOW TO SAVE 50% 

on 50 models of top quality 
professional test equipment. 

Maie COUPON NO 

NEW! DYNAMIC 

CONDUCTANCE 

TUBE & TRANSISTOR 

TESTER #666 
KIT WIRED 
$69" 

$10995 

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 (1% 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 Adapter54.50 

5" PUSH -PULL 
OSCILLOSCOPE 

#425 
KIT $44.95 

Wired $79.95 

7" PUSH -PULL 
OSCILLOSCOPE 

#470 
KIT $79.95 

Wired $129.50 

°(147 

o' 

TUBE TESTER 
#625 

KIT $34.95 
Wired $49.95 

tests 600 
mil series 
string type 

tubes 
illuminated 
roll -chart 

Pia Tube Test Adapter $4.50 

NEW! 
TV -FM SWEEP 

GENERATOR & 
MARKER #368 

KIT WIRED 
$11945 

Entirely electronic sweep circuit (no mechanical 
devices) with accurately -biased increduetor for 
excellent linearity. Extremely flat RF output: new 
AGC circuit automatically adjusts ose., for max. 
output on each band with min. ampi. variations. 
Exceptional tuning accuracy: edge -lit hairlines 
eliminate parallax. Swept Osc. Range 3 -216 mc 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 nsc 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. 

NEW! 

COLOR 
and Monochrome 

DC to 5 MC LAB & TV 

5" OSCILLOSCOPE 

#460 
KIT WIRED 
$7995 $12950 

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 thruout; 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. 

NEW! RF 

SIGNAL GENERATOR Eet 
#324 
KIT 

$2645 

WIRED 
$3995 

NEW! PEAK -to -PEAK 
VTVM #232 & UNI - 
PROBE (pat. pend.) 
KIT WIRED 

$2945 $4945 
150 kc to 435 me 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 kc, 400 -1200 kc, 1.2 -3.5 mc, 
3.5 -11 me, 11 -37 mc, 37 -145 mc; 1 harmonic 
band 111 -435 mc. 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 ose. 
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 v 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. 

Half-turn of probe tip selects 
DC or AC -Ohms. 

«z Uni -Probe - exclusive with 
EICO - only I probe performs 
all functions! 

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 
snide -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. 
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Sep. volt. 
meter & 
ammeter 

KIT 
$29.95 

Wired 
$38.95 

6V & 12V BATTERY ELIMINATOR & 
CHARGER .f$1050 

Sep. hi -gain RF 
& lo -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 

1000 Ohms /Volt 
MULTIMETER 

#536 
KIT $12.90 

Wired $14.90 

Reads 0.5 ohms 
-500 megs, 10 

mmfd -5000 mfd, 
power factor. 

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

KIT 
$19.95 
Wired 

$29.95 

COMPARATOR 

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 

EICO, í31 c°tNortern Btvd., R -10 
Show me HOW TO SAVE 50% on Test Equip- 
ment and Hi-Fi. Send me FREE Catalog and 
name of neighborhood distributor. 
Norne 

Address 

City Zone State :::....::::. 
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Electronics 
on the 

I-I u rri ca ne 
Ship 

By 

NICHOLAS ROSA 
Woods Hole Oceanographic Institution 

Special electronic devices provide measurements of 

the elements on the world's only hurricane vessel, 

a pioneer in the important science of oceanography. 

EVERYONE has at least a nodding ac- 
quaintance with the usual items of 
shipboard electronic gear. Two -way 

radio in one form or another has been 
used since the early part of the century 
and radio direction finders were an 
early development. Since World War II 
loran and radar have come into wide 
use and before that the sonic depth 
finder, or echo sounder, had appeared. 

The world's only hurricane ship, the 
research vessel "Crawford" of the 
Woods Hole Oceanographic Institution 
on Cape Cod, has all of these things, 
but they are just for getting the ship 
from one place to another. For her 
work with the elements, the "Craw- 
ford" carries some new developments 
and others which, if not quite new, are 
at least exotic. 

The "Crawford" is not one of the 
well -known Coast Guard -Weather Bu- 
reau weather patrol ships. She is part 
of WHOI's private fleet, which includes 
the famous ketch "Atlantis." Like the 
"Atlantis," she is essentially an ocean - 
research vessel. A group of scientists 
at Woods Hole has developed a theory 
on the origin of hurricanes in which the 
moods of the tropical ocean play a 
major role. None of the other Woods 
Hole ships was quite suited to the 
work of investigating this theory, and 
all were tied to other research pro- 
grams that have years to run. 

October. 1957 

Early in 1956, the "Crawford," a sur- 
plus Coast Guard cutter in mothballs, 
was acquired from the U.S. Depart- 
ment of Health, Education, and Wel- 
fare. Several months were spent in re- 
fitting and alterations, including the 
addition of a laboratory deckhouse and 
changes in living arrangements. Air 
conditioning was installed for cruising 
in the tropics, something of a novelty 
on research ships. (Until the "Craw- 
ford" came along, it was traditional for 
oceanographers to steam like so many 
clams.) Three electric winches, includ- 
ing a heavy trawl winch, were added to 
the usual deck gear. To power all this, 
plus an evaporator to make fresh water 
from the salty, and all the electronic 
research tools, extra generating capac- 
ity was added in the engine room. 

In the summer of 1956, the ship was 
delivered to the WHOI fleet, and after 
a couple of weeks spent installing re- 
search equipment she set out for the 
tradewind belt of the North Atlantic, 
the most common breeding -place of 
hurricanes. Her assignment was not to 
look for storms but to study the struc- 
ture of both the atmosphere and the 
ocean of the tradewind belt. If she hap- 
pened to be where a hurricane was 
starting and could get detailed data on 
the early stages (which has never been 
done), this would be considered "good 
luck." The job of "hurricane hunting" 

The R/V "Crawford, " 125 -feet long and pow- 
ered by husky twin diesels, carries fifteen offi- 
cers and crewmen and seven scientists. Former- 
ly a Coast Guard cutter, she is now the prop- 
erty of Woods Hole Oceanographic Institution. 
Living quarters are forward in hull while the 
laboratory is at the aft end of the deckhouse. 

is for the B -50's, once the hurricane is 
big enough to be noticed. 

I joined her in San Juan, Puerto Rico, 
in time to meet Hurricane Betsy, which 
caught us in San Juan harbor after we 
had been out for a few days' routine 
research. The ship was in danger of 
being pounded against the concrete 
dock, so we cast off and put out into 
the wind. The ship handled very well, 
but we just treaded water until Betsy 
got by. We had orders not to look for 
trouble; that was for the hurricane - 
hunting planes. Betsy was now f ull- 
grown; we had missed her birth. 

I had been assigned to the "Craw- 
ford" to help out with radiosonde ob- 
servations and also to operate one of 
the newer "black boxes" in the lab. 
This was the conductivity bridge sali- 
nometer, for measuring the salinity of 
sea water samples. 

Salinity can be defined as the total 
amount, in grams, of dissolved solids in 
a kilogram of sea water. In all the open 
oceans and larger seas, where land in- 
fluences do not interfere, all the solids, 
or "salts," are in a fixed ratio to each 
other. Sea water is sea water, whether 
"thin" like the Baltic Sea or "thick" 
like the central North Atlantic. The 
composition is everywhere the same, 
but the concentration varies. The major 
salts are ionized; that is, they are 
broken up into constituent atoms or 
groups of atoms, each bearing an elec- 
tric charge. Sea water is an electrolyte. 

For that reason, salt water can con- 
duct electricity. Like any conductor, it 
has the properties of conductivity and 
resistance, which are functions of each 
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The author studying the record of the pre- 
cision echo sounder, which is far more 
elaborate than conventional sounders and 
is only partly pictured here. Double row 
of toggle switches offers wide choice of 
"ping" lengths and spacings. The parallel 
lines on paper are fathom -interval marks. 
Knob near author's wrist controls width 
of fathom range. Panel marked "Prec." at 
top has precision a.c. frequency and volt- 
age meters. Outgoing and returning "ping" 
can be heard through a pair of headphones. 

other. It so happens that the conduc- 
tivity or resistance of a sample of sea 
water changes predictably with changes 
in its salinity, "other things being 
equal." 

The most important of the "other 
things" is temperature. In the salinom- 
eter, the sample testing cells sit in an 
oil bath which is kept at a constant 
temperature by means of a heating ele- 
ment that is controlled by a thermistor 
bridge. 

In this work, the resistance of the 
sample has to be measured to the hun- 
dredth of an ohm, and a good bridge 
circuit is called for. An ordinary d.c. 
Wheatstone bridge would present some 
problems. Electrolysis effects from the 
d.c. would damage the sample, with the 
water breaking up into hydrogen and 
oxygen, certain ions depositing on the 
testing cell electrodes, etc. 

The Woods Hole bridge, like earlier 
Coast Guard models, uses a 1000 -cycle 
a.c. signal which keeps these effects to 
a tiny minimum, which can be ignored. 

The sample is connected in the "un- 
known" arm of the classical bridge cir- 
cuit. A semi -permanent sample of sea 
water is carried in an adjacent arm to 
give both sides of the bridge the same 
temperature response. The other two 
arms consist of manual decade resist- 
ances. One is the reading arm, which 
carries a precision potentiometer across 
part of its circuit for "fine" balancing. 
The other arm is also variable to com- 
pensate for minor variations in the in- 
dividual testing cells. 

Rough balancing is done manually, 
and then electronics takes over. As long 
as the bridge is unbalanced, a 1000 - 
cycle signal will appear at its output. 
The signal is fed to a phase detector 
(like the one in a modern FM receiver) 
and compared there to a 1000 -cycle ref- 

Scientist puts finishing touches on some of the lab equipment before a cruise. 
Objects in rack at right are Nansen bottles with deep -sea thermometer frames, used 
for capturing water samples at different depths. From Nansen bottles samples are 
transferred to glass or plastic storage bottles which are shown at lower right. 
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erence signal. The output of the phase 
detector is a d.c. voltage, the polarity 
of which depends on the direction of 
unbalance of the bridge. 

The d.c. output is fed to a chopper 
type servo amplifier which controls a 
small servomotor. This turns the pre- 
cision potentiometer in the "reading" 
arm. When the bridge comes into bal- 
ance, the d.c. voltage disappears, the 
servo amplifier output cuts off, and the 
motor stops. A visual indicator geared 
to the motor -potentiometer shaft reads 
the final hundredth of an ohm. 

The salinometer is checked at inter- 
vals against a "standard" sea water 
carried in sealed glass ampules, and 
also against standard 500 -ohm resistors, 
which can be substituted for the per- 
manent and "unknown" sea water 
samples. 

Salinity affects the density of sea 
water, and its boiling and freezing 
points. It has an effect on the vapor 
pressure of the water surface, and 
therefore a slight effect on the rate at 
which sea water evaporates into the 
atmosphere, although this last effect is 
usually masked by other forces. . 

Salinity is also part of the environ- 
ment of all sea life, and partly deter- 
mines what kind of animals can live 
where in the sea. This is of vast interest 
to biologists, fisheries experts, and 
others, including all consumers of sea 
food, from pelican to epicure. 

By plotting the temperature -salinity 
curves of water samples, oceanogra- 
phers can trace water from the Medi- 
terranean all the way over to the 
western Atlantic, and find Antarctic 
water flowing under the North Atlan- 
tic. Currents like the Gulf Stream can 
be traced by salinity as well as temper- 
ature contrasts with surrounding wa- 
ters. Currents carry heat from place to 
place, it being an old story that the 
Gulf Stream moderates the climate of 
Europe. They also carry oxygen, nu- 
trients, and vast streams of plant and 
animal life in the drifting plankton, 
which is the first link in the food 
chain running from microscopic algae 
through shrimp and fish to whales, 
birds, and men. 

I have mentioned temperatures as 
the other identifying mark of a water 
mass (such as Mediterranean) or a cur- 
rent. It also happens to be a villain in 
the hurricane story, because water 
temperatures down to a considerable 
depth affect the amount of energy (in 
the form of heat) available for the 
making of hurricanes. 

Liquid -in -glass thermometers of vari- 
ous types have served very well in 
oceanography as everywhere else, but 
they are fragile and fussy. They cannot 
be used to give a continuous, automatic 
record, which is often needed, especially 
when the temperature profile from the 
surface to a depth is desired. 

For many years oceanographers have 
used a mechanical bathythermograph, 
or BT, which is a small, torpedo- shaped 
brass "fish." This is lowered into the 
depths at the end of a cable, and it 
traces a record of temperature vs depth 
on a small smoked -glass slide in its 
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innards. The BT is the sine quâ non of 
modern ocean research. It is almost 
hard to imagine an oceanographic ship 
moving from one dock to another with- 
out starting a BT schedule as a regular 
procedure. 

Unfortunately, the BT, while rugged - 
looking and heavy, is vulnerable to 
thermal as well as to severe physical 
shock, and is only good to 900 feet. It 
doesn't take much imagination to know 
that all kinds of things can happen to 
smoked glass slides as well, including 
being smudged by the operator's thumb 
or dropped to the deck and smashed. If 
a cable breaks or a fitting comes loose 
in spite of the operator's loving care, 
more than just a record is lost in the 
deep. The brass "fish" itself is quite 
expensive. 

A group of engineers and techni- 
cians at Woods Hole have come up with 
a thermistor BT. Variations in the 
thermistor's resistance with varying 
water temperature will cause corres- 
ponding variations in a current sent 
through it from the ship. This elimi- 
nates the delicate glass slides, as the 
variations can be recorded on a mov- 
ing -paper chart. This also delivers a 
record many times the postage -stamp 
size of the slide. The record is instantly 
available and a choice of multiplier re- 
sistors and chart speeds control the 
sensitivity. The thermistor must be 
electrically insulated and protected 
from the salt water and its pressure, of 
course. 

Troubleshooting is fairly easy; the 
equipment is amenable to all the stand- 
ard servicing instruments. Comparison 
resistors switched into the thermistor 
line give spot- checks on calibration. 
(Checking the calibration of a mechan- 
ical BT is a long and tedious process.) 
Taking the surface temperature at in- 
tervals with a good liquid -in -glass 
thermometer and knowing that the 
machine is properly calibrated are all 
the oceanographer needs for confi- 
dence. 

It is still necessary to know the depth 
at which the temperature is being 
taken. The length of "wire out" will not 
give the answer because of the move- 
ment of the ship. There is always a 
"wire angle" and this is not constant 
under water. A combination of a Bour- 
don tube, sensitive to pressure, and a 
variable precision resistor is the an- 
swer to this. 

The thermistor comes into play again 
for the continuous recording of surface 
temperatures as the ship cruises. The 
usual engine -room thermograph (at the 
cooling system intake) is not very reli- 
able. A thermistor thermograph can be 
kept "on the nose" very easily. The 
"Crawford" carries two thermistors in 
protective housings below the water 
line on her bow. Either of these may be 
switched into a recorder in the lab. 

. For many purposes, the plotting of 
ocean currents on charts by means of 
temperature and salinity data is too 
slow and cumbersome. Sometimes an 
ocean current will shift, or throw off 
short -lived "coils" or "eddies." 

October, 1957 

The front panel of the conductivity bridge salinometer. Moving chart at right 
records final .01 ohm of reading: hundreds, tens, and units are read from three 
manual decades at top right. Other five decade switches are for compensating for 
differences in the five sample cells set in plastic discs (bottom). The magic eye 
tube shown at the top right of the panel is also used to indicate bridge balance. 

There is another, more direct way of 
tracing currents in the open ocean, 
while the ship is cruising in the cur- 
rent. This is the Geomagnetic Elec- 
trokinetograph, or (understandably) 
GEK. 

"Everyone" knows that a conductor 
moving through a magnetic field will 
have an electric current induced in it 
by that field. Sea water is a conductor, 
and an ocean current is a conductor in 
motion. The earth itself supplies the 
magnetic field. The principle of the 
GEK is as simple as that. 

The ship trails two electrodes astern, 
about a hundred meters apart on the 
same two- conductor cable. They trail 
far enough back to get away from the 

magnetic influences of the ship itself. 
Since the two electrodes are "tapped" 
along the semi -resistive conductor of 
sea water, there is a potential differ- 
ence between them. The GEK turns 
out to be nothing more or less than a 
recording voltmeter. 

After running four minutes on a base 
course, the ship turns 90 degrees and 
runs four minutes more. Then it back- 
tracks over both of these legs. This re- 
verses the polarity of the voltages be- 
ing recorded and allows a "zero point" 
or average to be taken. Since the cur- 
rent is moving the ship, the "set" of 
the ship will show up as a displacement 
of the trace to one side or the other of 
the zero line. The two four -minute legs 

A technician records date and time on the automatic record chart of the Eppley 
pyrheliometer, used for measuring the intensity and duration of sunlight. This 
record is similar in appearance to that made on other units used in the laboratory. 
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are sides of an electrical right triangle, 
and the third side can be found by 
applying the Pythagorean Theorem. 
This will give the strength of the cur- 
rent after corrections for the vertical 
intensity of the earth's field, etc. The 
displacement of the recorded legs with 
the set of the ship indicates direction. 

For years sonic sounders have been 
used in navigation, and a conventional 
model is used on the "Crawford's" 
bridge. A very fine version, called sim- 
ply the precision echo sounder or PES, 
is part of the laboratory. 

The PES employs an Alden recorder, 
in which a strip of chemically treated 
paper runs between a fixed electrode 
and a single turn, rotating helix elec- 
trode. A current between these elec- 
trodes makes a tiny colored mark on 
the paper. Each time an echo returns 
from the bottom (or from the scatter- 
ing layer) such a current flows. Just 
where the mark appears on the paper 
depends on where the helix is in contact 
with the fixed electrode bar which de- 
pends, in turn, on the elapsed time 
since the outgoing "ping" was sent. 
Paper speed and helix rotation are 
synchronized so that the fine marks are 
very close together, making a fairly 
thick but clean (and clearly readable) 
line. 

A precision a.c. supply is incorpo- 
rated in the unit to insure proper syn- 
chronization. This is a husky amplifier 
using push -pull 807's in the output. The 
input signal is supplied by an electri- 
cally driven, 60 -cycle tuning fork in 
association with a tube. The input cir- 
cuit is reminiscent of a crystal r.f. 
oscillator, except that the tuning fork 
with its magnetic pickup replaces the 
crystal in its capacitor holder. 

The PES gives a breathtakingly clear 
picture of bottom contours, and the op- 
erator may select from several ranges 
at will to bring out fine detail. The 
paper speed, helix rotation, and timing 

of the "ping" automatically synchronize 
for the different ranges. A time marker 
appears on the paper at frequent in- 
tervals. This helps to plot the geo- 
graphical positions of bottom features 
to close accuracy, by consulting the 
navigator's log of "fixes." The paper 
comes off the instrument in a continu- 
ous sheet for constant availability. On 
it, the machine has electrically marked 
fathom -interval lines for ease in read- 
ing. 

On other ships, enormous submarine 
canyons have been discovered by con- 
tinuous echo sounding. These are often 
named after the discovering ship. At 
this writing, the "Crawford" hasn't 
found hers, but it is fascinating to 
watch the mountain ranges "come into 
view" far beneath the ship. With the 
PES, cruising becomes something like 
flying. 

The oceans and the atmosphere have 
long been regarded as heat engines, and 
modern oceanographers tend to see air 
and sea as one heat engine. The fuel, 
of course, is the sun, and scientists 
would naturally want to measure the 
"fuel intake." 

For this purpose the "Crawford" 
carries a recording Eppley pyrheliom- 
eter, supplied by the U. S. Weather 
Bureau. This consists of a sensing ele- 
ment, an amplifier, and a recording out- 
put meter. The sensing element is a 
thermopile mounted between two small 
discs, a white reflecting disc and a 
black absorbing disc. This assembly is 
enclosed in a glass bulb about the size 
and shape of a 100 -watt household lamp 
bulb. Sunlight produces a temperature 
difference between the white and black 
discs. The temperature difference acts 
on the thermopile to produce a voltage 
which can be measured and recorded 
by the rest of the system. The sensing 
bulb sits high in the rigging and the re- 
corder down in the lab. 

Radiosonde was mentioned near the 

After a cruise come weeks or months of "working up" data. Colin Macafee, 
expedition leader of 1956 cruises, goes over scientific logs of ocean " "stations,' 
where ship stopped to collect hydrographic and meteorological data, with assistant. 
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beginning of this article, and now it 
rounds out the description of the ship's 
instruments. Most readers are probably 
familiar with the radiosonde concept, 
but perhaps a brief review would be 
helpful. 

A balloon is sent aloft carrying 
weather instruments and a radio trans- 
mitter. The instruments are an aneroid 
barometer, a thermistor temperature 
element, and a chemical -on -glass hu- 
midity strip. The resistances of the lat- 
ter two change with temperature and 
relative humidity. 

As the balloon rises, the barometer 
element reacts to the falling air pres- 
sure around it. Instead of moving a 
pointer on a dial face, it moves a con- 
tact arm over a printed- circuit switch. 
With the help of a small relay this 
switch cuts the instruments in and out 
of the modulator circuit of the trans- 
mitter. 

On every fifth contact, a fixed resis- 
tor is in the circuit to signal a pressure 
reference. On all other contacts the 
humidity element is in the circuit. Be- 
tween contacts, the thermistor is in the 
circuit. The resistance of each of these 
elements, in turn, controls the pitch of 
an audio oscillator, which modulates 
the 403 -mc. signal of the tiny trans- 
mitter. 

The receiver on the ground consists 
of a superhet, an audio frequency meter 
and still another moving paper record- 
er. Several manufacturers make the 
various units of the system. The op- 
erator interprets the frequency record 
to prepare a chart showing pressure, 
temperature, and relative humidity vs 
height. The results are coded and sent 
to the Weather Bureau by radio. 

Radiosondes were used twice a day 
during the hurricane -season cruises 
(summer and fall) of the "Crawford" 
and surface weather observations were 
radioed to the Bureau every three 
hours. The ship thus acted as an "op- 
erational" weather station for fore- 
casting purposes, as well as an observa- 
tory for the hurricane research pro- 
gram. 

At times the "Crawford" has worked 
closely with the WHOI flying labora- 
tory, a PBY -6. One of the Woods Hole 
devices aboard the PBY is a radiometer 
for measuring sea -surface temperatures 
from altitudes of a thousand feet or so. 
The " Crawford's" role was to take sur- 
face temperatures by conventional 
means for calibrating the radiometer, 
plus surface weather observations to 
supplement the plane's studies of the 
structure of the tradewind belt. 

Recently the radiometer has been 
able to help unravel some of the intrica- 
cies of the Gulf Stream's structure. It 
is now being used in the hurricane 
studies, along with other special elec- 
tronic equipment designed for airborne 
oceanography. 

The story of electronics in oceanogra- 
phy does not end here. Many other de- 
vices, some just now a- borning, were 
not carried on the "Crawford" or the 
PBY for the hurricane work. There 

(Continued on page 160) 
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SOME TWO MONTHS ago, a young 
boy reached into the metal drawer 
of a kitchen cabinet to get a knife. 

Part of his body was in contact with 
the metal cabinet of a portable -type 
TV receiver. A moment later, he fell 
to the floor. Rushed to a hospital, he 
could not be revived. The wave of 
comment and reaction touched off by 
this rare case of electrocution in- 
volving a TV receiver has not yet died 
down. 

Before adding to the clamor over the 
electrical hazards of certain TV re- 
ceiver designs, we would like to point 
out one fact: this incident is the second 
of its kind to gain widespread atten- 
tion since the rise of TV. Other TV 
accidents are on record, but they differ 
in that the individuals involved brushed 
aside clear -cut warnings to venture 
unqualified into the interiors of their 
receivers. Any electrically powered 
appliance involves some risk. As it 
happens, the safety record of TV is 
outstandingly good. Radios, vacuum 
cleaners, ordinary lighting fixtures, re- 
frigerators, fans, and any number of 
other home appliances have been in- 
volved in accidents at one time or 
another. 

Having said this much, let us also 
say that we are opposed to corner- 
cutting in design or manufacture that 
results in any avoidable risk to life or 
safety. The manufacturer has a great 
moral responsibility in this regard, if 
not a legal one. In fact, the service 
technician is similarly obligated to his 
customer, the set owner. His responsi- 
bility is particularly great now that 
some sets are designed so that, al- 
though safe initially, changes that can 
go unnoticed during servicing may 
turn them into death traps. 

The preservation of whatever safe- 
guards are already incorporated in any 
set is a must, of course. The tech- 
nician can also function intelligently 
to introduce safeguards against already 
existing hazards. After all, once dan- 
ger exists, it is more important to 
remove it than to speculate over who 
must take the blame for its being 
there. 

The problem begins with the prac- 
tice, adopted widely in recent years, of 
using dry -disc rectifiers in voltage - 
doubler configurations to obtain the 
elevated "B +" voltages generally re- 
quired in TV receivers. With this 
technique, a transformer is no longer 
needed to provide the desired step -up 
in voltage and, with the elimination of 
the transformer, a reliable means of 
isolation from the external source of 
power is lost. This means that, with 
the receiver plugged into an a.c. source 
and the power switch on, one side of 
the a.c. line may be directly connected 
to the chassis. If the "hot" side of the 
line is the one that happens to be 
connected to the chassis, then full line 
voltage is available between the chassis 
itself and such items as radiators, 
metal portions of plumbing fixtures, or 
any other grounded objects. 

While this practice introduces some 
possibility of shock, the risk is no 
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The technician's role is important in keeping 

transformerless sets and metal cabinets safe. 

greater than that which exists with 
any conventional a.c. -d.c. radio. How- 
ever, the use of metal cabinets in 
conjunction with chassis that may be 
"hot" increases the risk. 

In all cases, there are two general 
areas in which the technician may 
function to cut down danger : one is in 
his own shop, the other is in the home 
of the set owner. Within his own shop, 
he must learn to be on the alert for 
every possible risk of electrical shock 
that may be encountered in modern 
receivers and to have a good knowl- 
edge of all the built -in precautions 
taken against this hazard. Jokes are 
sometimes made about small hardware 
that is not replaced when a repaired 
receiver is restored to service. With a 
potentially "hot" chassis, the matter 
becomes deadly serious l i t e r a l l y y 
deadly. Failure to restore a single 
washer may turn a set into a death 
trap. 

Instead of using a single chassis 
plate, many transformerless TV sets 
use an isolated subchassis f or any 
components or adjustments that are 
likely to come into contact with peo- 

ple. Grommets of some insulating 
material like rubber, fiber, or plastic 
may be used to isolate such a sub - 
chassis from the main chassis. Mounted 
on this subassembly one may find such 
components as controls used for regu- 
lar or occasional adjustment. When 
such a receiver is re- assembled after 
repair, it is of the greatest importance 
that all washers, grommets, separating 
boards, or other such insulating de- 
vices be put back into the set, and 
that they be re- installed properly. 

On some receivers, externally avail- 
able controls may not themselves be 
isolated from the chassis, but the 
manufacturer is careful to provide 
these controls with shafts made out of 
non -conductive material rather than 
the usual metal. If the technician, in 
the course of servicing such a compo- 
nent, finds it necessary to make re- 
placement, he must always be certain 
that the substitute part is equally safe. 
Putting in an otherwise identical con- 
trol that has a metal . shaft, just 
because it happens to be more con- 
veniently available, may mean poking 

(Continued on, page 180) 
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Fig. 1. Although no picture is on the 
screen, the hum bar shown on this ap- 
parently blank raster is external in 
origin and is being modulated onto r.f. 
information. Presence of the latter 
from a weak DX transmission is indicat- 
ed by the tell -tale vertical sync bar. 

fi7 NM/ fi r : ti 11 tta r. `Y ' ," ..ti fi..: ti -ti rim -. . .i.t:. 

Exte 

Causefl4vimuui 
From bizarre sources outside the set, hum may 

enter and be modulated onto video information. 

AHUM BAR on a television picture 
can be as annoying to a viewer as 
any other circuit fault, even when 

it is stationary. If moving, it is still 
more troublesome. Nor is an admix- 
ture of hum with the sound on a TV 
or radio set a desirable operating con- 
dition. Hum modulation can produce 
the annoying symptom on either pic- 
ture or sound, or both. AM and FM 
radio sets can also suffer from these 
symptoms. 

Although external causes of hum 
modulation are the primary concern 
here, it is useful to recall how these 
symptoms may be produced within the 
set. The most common cause is a par- 
tial short- circuit between the heater 
and cathode of a tube, as shown in 
Fig. 2B. Heater current (60- cycle) 
flows through the same resistance as 
the signal current, as represented in 
Fig. 2A. The result is a mixture, al- 
though no modulation takes place. Now 
if this mixture of the two is fed to the 
detector, one signal will modulate the 
other, resulting in a signal modulated 
by the power -line current, or hum. 

As Fig. 2B indicates, the actual mod- 
ulation takes place following the mix- 
ing of the signals -in the tuner mixer 
or converter, or in the second detector 
(video detector in a TV set). The mix- 
ing may take place in the r.f. stage, 
prior to it, or in the i.f. section. If it 
occurs in the i.f. strip, then modula- 
tion would naturally not be effected 
until the video detector. As Fig. 2B 
indicates, modulation at either point 
can produce the same symptom, which 
is cured by tube substitution. 
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Now to our special area of interest: 
mixing of hum and signal can occur 
before the converter or mixer of the 
set, whether radio or TV. Many points 
afford the opportunity for this to hap- 
pen, such as lead -in, antenna, other 
nearby sets with their lead -in and an- 
tenna systems, power -line leaks, and 
even the station transmitting the pro- 
gram. Rule out any prolonged station 
difficulty. Station engineers monitor 
their programs constantly and repair 
any defect rapidly at this stage of the 
art. Hold off for an hour or so on any 
case of hum modulation that occurs on 
one station only -you may have a hard 
time collecting for a hasty call. 

Many cases of hum modulation are 
intermittent. Enlist the aid of the set 
owner to find out just when the symp- 
tom develops so as to be on hand at 
the right time, rather than when every- 
thing is in order. Also have the owner 
do a little "free diagnosis" when the 
symptom does arise. Have him switch 
to a blank channel. If the hum disap- 
pears, then it is hum modulation and 
you can come prepared to cope with it. 
If the symptom remains unaltered, 
then a "garden variety" of hum is in- 
dicated. A blank channel, by the way, 
must be completely blank. Fig. 1 illus- 
trates a channel without a local sta- 
tion, but with the sync bar of a DX 
television station present. Note the 
hum bar varying in intensity from 
black at the top to a whiter middle, 
then black at the bottom again. On 
another absolutely blank channel the 
hum bar disappeared in this particu- 
lar set. 

By 

JAMES A. McROBERTS 

Caution your customer or recall this 
tip yourself on a "blank" local chan- 
nel! By this method you differentiate 
between hum inside the set not due to 
modulation and that due to modula- 
tion, whatever and however caused. 
Come prepared with tubes for substi- 
tution -and also the equipment later 
described if you are to track down ex- 
ternal hum modulation. 

Most cases are intermittent, so find 
out from your customer whether the 
hum modulation symptom occurs on a 
wet day, after a heavy rainstorm, on a 
humid day, or during any other un- 
usual weather, and also the time of 
day. The case histories following will 
give an idea of why this information 
is important, and also will demonstrate 
the method of attack on hum modula- 
tion external to the set. 

Case is Here the customer was used 
as a "free technician" to a consider- 
able degree. The symptom developed 
after a rain and would slowly disap- 
pear. The set owner was loaned an 
indoor antenna with leads and was 
shown how to "play detective" by 
hooking it up to her set. A store set 
with similar antenna terminal place- 
ment was used to demonstrate the 
test. The elderly lady customer re- 
ported back that the hum vanished 
when the indoor "rabbit ears" was 
hooked up. The technician thus went 
out knowing he had a case of hum 
modulation not due to any malfunction 
of the TV set. 

The downpour had stopped when the 
technician arrived. He reconnected the 
antenna after verification of his "help- 
er's" story. Then he took the indoor 
antenna to the roof, substituted it for 
the outside dipole array, and returned 
to the living room. The hum bar had 
returned, along with hum in the sound 
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background. The trouble was thus lo- 
calized to the lead -in system. 

Opening the window, he saw a light- 
ning arrester. When its ground wire 
was disconnected, the hum bar and 
sound symptom disappeared. He 
cleaned the arrester of accumulated 
grime and replaced the ground wire. 
No symptom was present. Then the 
indoor antenna was removed, the an- 
tenna on the roof reconnected, the fee 
collected, and the technician went on 
to the next job. 

This case is instructive in that we 
can trace the development of hum 
modulation from it. Accumulated for- 
eign matter formed paths of leakage 
resistance (see Fig. 3) between the 
gaps of the arrester when the latter 
was wet. The paths dried slowly after 
the rain had passed, restoring the ar- 
rester gaps to the desired open- circuit 
condition. Since signal is always pres- 
ent along the transmission line, it 
flowed from this lead -in across the 
gaps when they were wet enough to 
permit leakage. Household a.c. cur- 
rent also travelled through the leakage 
paths. One side of the power line is 
connected to the pan of the power - 
company meter, which is effectively 
earth ground. 

Current from the "hot" side of the 
power line passed through C , the line 
filter capacitor in the set, through the 
receiver's conductive chassis, to the 
antenna -input coil, and then to the 
transmission line. From here, it went 
through the leakage paths in the ar- 
rester and returned through the earth 
ground of the arrester, which is essen- 
tially the same point as meter -pan 
ground to which the "cold" side of the 
power line was connected. In effect, 
both signal voltage and a.c. hum were 
simultaneously present across the leak- 
age resistance and were thus mixed 
in the antenna system. Actual modu- 
lation did not occur until the mixer or 
1st detector in the tuner. 

If the service technician had had any 
doubts about the external causation of 
the symptom, he could have inserted 
capacitors C: and Ca in each side of the 
line. These small units (about 100 
wifd. each) would pass r.f. nicely but 
would greatly reduce the available 
power -line voltage across the tempo -. 
rary leaks on the arrester. A pair of 
such capacitors is handy on hum -mod- 
ulation symptoms for this test. 

That the power line was involved 
could be ascertained by reversing the 
power plug : less hum voltage, if any, 
would then be noted. 

Case 2: This history differed from 
the preceding one in that the symptom 
disappeared with the indoor antenna 
connected on the roof. Moving this an- 
tenna about could not induce the 
symptom. (The reasons for probing, or 
moving the antenna about, will be dis- 
cussed later.) The original antenna ap- 
peared to be at fault. 

The driven element of the regular 
antenna was a folded dipole, mounted 
on a metal boom which was connected 
to the mast, as shown in Fig. 4. Elec- 
trically insulating this dipole from the 
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boom, as shown in Fig. 4B, solved the 
problem. The metal mast was making 
contact with a gutter pipe, through 
which a return to earth ground was 
provided. Through this leakage path. 

(Fig. 4A), both signal and power -line 
voltages travelled. At a hasty glance, 
one might consider the fact that the 
center point of the dipole is neutral, 
and that therefore no signal could de- 
velop between that point and ground. 
However, this condition holds only for 
that exact frequency to which the di- 
pole is cut. At other frequencies, sig- 
nal voltage will be present at the di- 
pole's mid -point, which is no longer 
an electrical center. 

Case 3: More complicated than either 
of the examples already given is this 
last, strange history. Before the serv- 
ice call was made, the set owner was 
once more used to establish the fact of 
externally caused hum modulation, as 
described with the other cases. What 
was particularly puzzling was the un- 
usual pattern of occurrence of the 
symptom. It happened regularly dur- 
ing the day, with occasional manifesta- 
tion at night. The symptom would 
crop up at times during the weekends, 
too. 

The service technician managed to 
arrive on the scene when the hum mod- 
ulation was present. He connected 
about 50 feet of transmission line to 
his rabbit -ear antenna to act as a 
probe, and then connected the trans- 
mission line to the existing system. 
This probe arrangement is the one to 
which passing reference was made in 
the second case history. With this 
non -stationary probe antenna, he then 
moved about the roof looking for one 
point where the pick -up of hum modu- 
lation was strongest. In this way, he 
found the interference to be originat- 
ing from a neighbor's antenna. 

No, he didn't have any trouble with 
interference, the neighbor reported 
when questioned by the technician. 
Also, he had no objections to letting 
the technician take a look at his set. 
Removal of a ground wire from the 
neighbor's set, with his consent, elim- 
inated the trouble from both receivers. 

The reason for this rather strange 

Fig. 2. Ways in which hum may enter and 
be modulated on the signal. See text. 
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Fig. 3. The resistance across which hum 
develops may be in a lightning arrester. 
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Fig. 4. The mixing resistance may be 
the leakage path from a mast to ground. 
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Fig. 5. The neighbor's set, turned off, 
produced hum in complainant's receiver. 

case can be deduced by examining Fig. 
5. The ground wire from the interfer- 
ing receiver ran to a radiator (at the 
left in the illustration). Between this 
presumed ground point and the true 
earth (or meter -pan) ground to which 
the cold side of the a.c. line was con- 
nected, there was considerable resist- 
ance. This quantity has been labelled 
R . With the electric plug inserted as 
shown -and with switch S on the 
neighbor's receiver in the "off" position 
-voltage from the "hot" side of the 
power line went along line 1, through 
the primary of the set's power trans- 
former, through the filter capacitor C1, 

and then, via the chassis, up through 
the center tap of the antenna input 
coil into the antenna system. From 
this point it was introduced into the 
other adjacent antenna. 

With the neighbor's receiver switch 
off, there was virtually no flow of cur- 
rent through the primary of his power 
transformer, thus practically no volt- 
age drop. At this time, almost the full 

(Continued on page 176) 
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By GLEN SOUTHWORTH 

Control unit for 3- channel color organ, 

Med um 
Power 

Small audio signals easily drive three 100 -watt 
light bulbs producing sound -synchronized colors. 

IN ITS most popular form, the color 
organ consists of three amplifiers, 
each coupled to a light producing 

one of the primary colors : red, green, 
and blue. An audio signal is applied 
to the inputs of these amplifiers 
through three bandpass filters which 
select the low, medium, and high parts 
of the audio range. When music is 
played through the system, one color 
will be produced when bass notes are 
present, another color with the mid- 
range frequencies, and the third color 
when treble passages occur. 

The idea of synchronizing colored 
light with sound has intrigued many 
persons over a period of several dec- 
ades and dozens of variations of this 
technique have been tried out, includ- 
ing some unusual and elaborate public 
displays. Probably the main reason 
that the color organ did not find wide 
acceptance in the home is the fact that 
most of the early versions used small 
audio amplifiers capable of generating 
only about four to ten watts each and, 
in turn, used this energy to excite pilot 
lamps or other low wattage bulbs. Of 
course, the quality of the amplifiers 

Organ 
used need not be too good, but still 
this is an expensive arrangement that 
tends to be ultimately disappointing 
simply because not enough light out- 
put is available to match the cor- 
responding volume issuing from the 
loudspeakers. This is true even with 
20 -30 watt amplifiers. 

The objections of low power and 
high expense are easily overcome by 
using thyratrons to control the flow of 
60 -cycle current through conventional 
117 -volt tungsten lights. The inherent 
simplicity of this technique is shown 
in Fig. 1, which diagrams a method of 
controlling up to one -hundred watts of 
a.c. power from the output of any con- 
ventional, small or medium power, au- 
dio amplifier. The thyratron tube used 
in the circuit can be either an FG -17 
(5557) mercury vapor type, or a 3C23, 
mixed gas tube which has slightly 
higher ratings. Both tubes are inter- 
changeable in this circuit, and may be 
purchased in many areas for approxi- 
mately four dollars each as surplus. 

In operation, the thyratron is biased 
to cut -off, or slightly under, by apply- 
ing a nearly out -of -phase a.c. voltage 

Fig. 1. Schematic diagram and parts list 
for one of the three channels of organ. 
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R1- 500,000 ohm, 1/2 w. res. 
Rs -1 megohm, 1/i w. res. 
Rs-1 megohm pot 
C1-.1 pfd., 200 v. capacitor 
C2- .005 -.01 Aid., 200 v. capacitor (value de- 

pends on individual thyratron) 
Bulb -25- to 100 -watt baby spot or floodlight 

(see text) 
Tt- Output trans., push -pull plates to v.c.; 

50,000 ohm pri., 3 -6 ohm sec. (Chicago 
RO -113 or equiv.) 

Ts -Fil. trans., 6.3 v. c.t. @ 3 amps. (Chicago 
F0-63 or equiv.) 

CRt -Cñ705 or 1N66 crystal diode 
VI-FG -17 or 3C23 thyratron (see text) 
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to the grid. A one -megohm potentiom- 
eter acts as a bias setting control, 
while a one -megohm fixed resistor and 
a .01 µfd. capacitor in the grid circuit 
act to provide a moderate amount of 
phase shift at 60 cycles. This is neces- 
sary in order to provide smooth, con- 
tinuously variable control of the plate 
current of the thyratron. Now if this 
phase shift is not present, the tube will 
tend to act like a relay, firing at a pre- 
determined point. It will be noticed 
that the out -of -phase grid bias voltage 
is obtained in a rather unconventional, 
though economical, manner by using 
only one half of the winding of a 6.3 
volt filament transformer to heat the 
thyratron cathode, and employing the 
other half to produce the bias voltage. 
With the filament transformer used, 
as a result of the heavy load provided 
by the thyratron filament, the voltage 
across the filament came very close 
to the required two- and -one -half volt 
value, and the current consumed is 
well within the rating of the trans- 
former.' It is important that the grid 
bias be in the proper phase relation- 
ship with the thyratron plate supply, 
and it may be necessary to reverse the 
primary leads of the filament trans- 
former if the bias pot does not control 
the tube plate current smoothly. 

Preceding the grid of the thyratron 
is a crystal diode which generates a 
positive d.c. voltage from the output 
of a simple audio bandpass filter, re- 
ducing the effective grid bias and 
causing the thyratron to conduct in 
accordance with program content. A 
small output transformer, connected 
backwards, acts to isolate the color or- 
gan from the audio power amplifier 
and to step up the relatively small 

lIf it is intended to operate over an extended 
period, a heavy duty, 2.5 -volt filament trans- 
former should be used. The 6.3 -volt transformer 
is then used only for bias. 
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voltage appearing across the loud- 
speaker voice coil. The isolation is 
especially important in reducing the 
possibility of shock or short circuits 
inasmuch as the color organ is con- 
nected directly to the a.c. line. 

The "load" of the thyratron is sim- 
ply a standard, 117 volt light bulb of 
between 25- and 100 -watt rating. The 
static brilliance of the lamp may be set 
by means of the bias potentiometer 
and the full range between extinction 
and nearly maximum brilliance should 
be obtainable by this means. It should 
be noted, however, that the same in- 
tensity as when the bulb is placed di- 
rectly in an a.c. socket is not obtain- 
able for two reasons. First is the fact 
a small voltage drop exists in the 
thyratron tube itself even under con- 
ditions of maximum conductivity. Sec- 
ond, and more important, is the fact 
that the thyratron is actually a grid - 
controlled rectifier, and consequently 
only applies alternate half cycles of 
a.c. energy to the load. These defi- 
ciencies can be overcome by using 
higher plate and bias voltages, but as 
it was the intent of the author to 
develop as simple, inexpensive, and 
compact a circuit as possible, these 
possibilities were not explored, since 
they would normally involve the use of 
heavy, high -wattage, plate transform- 
ers. 

The choice of light bulbs for a load 
is influenced by several factors. Clear 
glass, with the addition of a color 
filter, seems the most desirable from 
the standpoint of maximum light out- 
put, and the baby spot or floodlight 
type of lamp is very convenient to use. 
The small, 75 -watt, G -E reflector spots 
are the writer's current choice and pro- 
vide adequate light output for a me- 
dium sized room, good directivity of 
light pattern, and a relatively small 
area over which the color filter need 
be applied. These spots are also avail- 
able with colored face plates so that 
external filters may be dispensed with. 

Whether several small bulbs are 
used per channel, or one large one, will 
affect not only the spatial dispersion of 
the light, but the dynamic characteris- 
tics of the system as well. This is due 
to the fact that the filaments of the 
larger bulbs possess more thermal in- 
ertia and, as a consequence, are slower 
to heat up and take longer to cool 
down than the smaller wattages. In 
one sense, this is an advantage in that 
the bigger bulbs produce a smoother 
changing pattern of light, relatively 
free from annoying flicker. On the 
other hand, the transient response of 
the color organ will be poorer and the 
instantaneous load on the thyratrons 
may be appreciably heavier due to the 
fact that filament resistance is usually 
much lower when the bulb is cold and 
higher wattages will cause slower 
heating. 

Fig. 2 shows the input stages for a 
three -channel color organ. When 
driven from the voice -coil winding 
of a conventional audio amplifier the 
isolation transformer provides ade- 
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Fig. 2. Input circuits for 
the three channels 
showing the values of 
components needed for 
the three filter circuits 
employed. For values 
of the unidentified 
components refer to 
Fig. 1 which shows 
one of the three chan- 
nels that are identical 
except for filter circuits. 

AUDIO 
INPUT V.0 

LOW RANGE 

30K 

06 

MID RANGE 
68K 

HIGH RANGE 

20K 

quate response to the inputs of the 
three audio bandpass filters which 
cover the range of frequencies shown 
to the right in Fig. 3. The circuits 
are of very simple design, and use 
resistance -capacitance elements for the 
high -pass and low -pass filters. The 
mid -frequency range is selected by 
means of a parallel resonant element, 
a rather broad peak being obtained in 
the 1000 cycle region due to the load- 
ing effect of the associated resistances. 

Fig. 3 is the response curves of the 
three filters shown, but it should be 
noted that these ranges were selected 
somewhat arbitrarily and do not neces- 
sarily represent the acme of operating 
practice. The fairly gentle slopes of 
the filters are rationalized, to some ex- 
tent, in that they provide less abrupt 
transitions when instrumental ranges 
span the area from one filter to an- 
other and, although various arguments 
might be presented regarding steep- 
ness of cut -off and other factors, it is 
a good starting point for the construc- 
tor. In fact, if a three- or four -way 
speaker system were used in conjunc- 
tion with the color organ, it is quite 
possible that the bandpass filters 
shown could be dispensed with alto- 
gether, and the various color channels 
driven directly from the crossover net- 
work through small isolation trans- 
formers. 

The colored filters for the light 
sources represent another variable in 
which personal tastes play an im- 
portant part. Colored cellophane, ob- 

Arrangement of 
three 75 -watt spot 
lights that can be 
used to project col- 
ored lights on the 
ceiling. The lamp 
bulb in the center 
is not covered with 
its colored cello - 

p 17ne filter in this 
photo. Any other 
suitable arrange- 
ment may be used. 
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Fig. 3. The approximate response curves 
of the three filter circuits shown above. 

IOKC. 

tained from a variety store, provides a 
very inexpensive method of achieving 
assorted hues, although care must be 
taken that the cellophane does not 
come in contact with the bulb, due to 
the heat produced. You are not bound 
to use the three primary colors, unless 
you wish to, and, in fact, you might de- 
sire to add more thyratron channels 
for exotic effects. 

Intensity balance between channels 
seems desirable, however, and some 
color filters will have appreciably 
more light loss than others. Similarly, 
when not glowing at maximum bril- 
liance, a tungsten lamp will produce a 
distinct yellowish light which will con- 
taminate the color values of some 
filters during soft passages. 

As the color organ is a device in- 
tended to produce subjective moods 
and sensations by synchronizing light 
to music, its success or failure will de- 
pend upon a number of semi- intangi- 
bles. Sufficient variety is an important 
factor, and if you have light colored 
living room walls an interesting tech- 
nique is to place the light sources 

(Continued on page 177) 
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pRELATIVELY new and exciting 
hobby is rapidly gaining popularity 
across the nation -that of record- 

ing radio programs and the audio por- 
tion of television shows on tape. 

Of course, home recording is not a 
really new hobby. For many years, al- 
most since the invention of practical 
sound recording techniques, it has been 
possible for the interested hobbyist to 
obtain recording equipment. However, 
relatively few individuals, other than 
professional recordists, became inter- 
ested in this field. 

Combination radiophonographs and 
inexpensive disc recorders achieved a 
small degree of popularity just before 
and just after World War II, but me- 
dium- priced recording equipment and 
low -cost discs offered too many limita- 
tions in performance to permit their 
widespread acceptance. A single disc 
would hold but a few minutes' record- 
ing and could be replayed only a 
limited number of times before the re- 
production became too scratchy, too 
noisy, and too distorted to be enjoyed. 

But with the availability of medium - 
and low- priced tape recorders, and the 
development and production of good 
quality magnetic recording tapes, per- 
mitting 15 minute, half -hour, and hour 
programs to be recorded, home record -. 
ing has really come into its own, with 
off -the -àir recording rapidly becoming 
one of the predominant areas of home 
recording activity. 

More and more individuals are find- 
ing that this interesting hobby offers 
worthwhile relaxation while enabling 
them to build valuable sound libraries 
of good music and entertaining shows. 

Nor does this new hobby lack excite- 
ment. Many off- the -air recordists are 
assembling personal libraries of "liv- 
ing history" by recording great politi- 
cal speeches, panel discussions, the ac- 
counts of noteworthy achievements in 
science and sports, and on- the -spot 
news reports of disasters, revolutions, 
congressional hearings, meetings of 
the UN, and other events of world- 
wide importance. 

But, unlike many hobbies, off- the -air 
recording is much more than a hobby 
in itself, it can be 'a valuable adjunct 
to almost any other hobby and to many 
businesses. Thus, it offers something 
for every individual, irrespective of his 
tastes or interests. 

The movie fan can record the annual 
awarding of the "Oscars," interviews 
with his favorite motion picture stars 
or their appearance on panel or discus- 
sion type shows, and even the sound 
track of favorite older movies that are 
shown on TV. 

A sports fan can record play -by -play 
accounts of outstanding sports com- 
mentators and interviews with his fa- 
vorite players. A fan of a particular 
baseball team, for example, may want 
to specialize by recording the play -by- 
play accounts of all games played by 
"his" team. Lucky indeed is the base- 
ball fan who had the foresight to re- 
cord the play -by -play description of 
the first no -hit, no -run World Series 
game in the history of modern baseball. 
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It's easy to do and it's lots of fun. Remember, too, that 
in time, many of your recordings will become priceless. 

Teenagers, having access to their 
own tape recorders, may build up com- 
plete libraries of recorded perform- 
ances of their current singing idols. 

Parents can record children's shows 
for playback when their smaller chil- 
dren become old enough to enjoy them 
or for "rainy day" amusement. Or 
those children's programs which are 
broadcast too late in the evening for 
the smaller children can be recorded 
and played back during daylight hours. 
Some parents may wish to record the 
complete musical scores of outstand- 
ing special radio and television pro- 
grams, such as "Peter Pan," "Jack and 
the Beanstalk," or "Cinderella." 

Arm -chair and barber -shop "politi- 
cians" will find that there is no surer 
way to settle -a political argument 
about "who said what" than by play- 
ing back a tape recording of the 
speech or talk in question. 

The true audiophile soon realizes 
that a tape recorder is an essential 
part of a complete hi -fi installation. 
Many amplifier manufacturers, recog- 
nizing this fact, have included tape in- 
put and output jacks as essential fea- 
tures of their instruments, thus sim- 
plifying the task of adding a recorder 
to a completed installation. 

Thus, the audiophile may wish to 
assemble an extensive tape library to 
complement his collection of disc re- 
cordings. 

Many recordists will specialize, 
building up their tape libraries by re- 
cording only classical music, others 
may prefer a library of popular music 
or "Hit Parade" songs, others might 

specialize in calypso, others in jazz or 
bop, or still others might prefer march- 
es or patriotic music. 

A good number of home recordists 
are interested in building up tape li- 
braries of "mood music," making up 
their own programs by recording, on a 
single tape, individual selections from 
a number of different radio or televi- 
sion programs, until they have a full 
half -hour or hour tape of "dinner mu- 
sic," "dance music," "gay music," or 
"relaxing music." 

Others, with more catholic tastes, 
may run the full gamut, recording any - 
and everything that is of interest: 
sports events, music, speeches, drama, 
opera, and even news broadcasts. 

But off -the -air recording, quite aside 
from its great value as an entertaining 
hobby, can be of real help in business, 
in the professions, and in the arts. 

A business man might wish to record 
the daily market quotations, talks by 
business analysts, and important polit- 
ical speeches which might affect his 
operations. An attorney may find it 
helpful to record congressional hear- 
ings, detailed news accounts of current 
trials, and similar material. A farmer 
may wish to keep a day -by -day re- 
cording of broadcast weather reports, 
temperature readings, or market 
prices on farm produce. A clergyman 
may record outstanding sermons, help- 
ful talks, different religious services, 
hymns, or religious dramas. 

For the serious student of literature, 
music, or drama, there are few study 
aids superior to an off- the -air record- 
ing of a modern play, a Greek drama, 
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an opera, a piece of classical music, or 
one of Shakespeare's immortal works. 
Interesting passages can be played 
over and over as many times as neces- 
sary to obtain a clear understanding 
of the piece. Great operatic arias can 
be studied in detail. Any questions 
about actors' lines or the proper treat- 
ment of a given scene can be rechecked 
as often as required. 

Legal Aspects 
The recording of radio programs for 

private enjoyment is perfectly allow- 
able but there are stringent laws cov- 
ering the reproduction of copyrighted 
material. Therefore, anyone planning 
the commercial use of off- the -air re- 
cordings, such as copying for . sale or 
playback before public audiences, 
should check with the broadcast sta- 
tion or network whose material has 
been recorded and with the copyright 
owner in the case of musical composi- 
tions, plays, and similar material, prior 
to using such recordings. 

Techniques 

Off -the -air recording is a hobby any- 
one can adopt since it calls for no spe- 
cial skills, training, or physical prow- 
ess. 

From the financial viewpoint, off - 
the -air recording has much to recom- 
mend it. As far as the initial invest- 
ment is concerned, the basic equip- 
ment needed can be purchased for less 
than $100.00 if you are on a budget. 
On the other hand, if you have a "fat" 
pocket and are in the mood to splurge, 
you can invest well over a thousand 
dollars in professional recording equip- 
ment and accessories. 

The cost of "upkeep" is low. Good 
quality magnetic recording tape is 
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relatively inexpensive, especially when 
purchased in quantity lots, since many 
local distributors and most mail -order 
jobbers offer special discounts where 
a half -dozen or a dozen rolls of tape 
are purchased at one time. Unlike film, 
there is no "processing cost" to add on 
to the basic price of the tape. Finally, 
magnetic recording tape is re- usable. 
A recorded program can be erased and 
new material recorded at will. 

Basically the only equipment you 
need is a radio or television receiver 
(which you probably have), a tape re- 
corder, a connecting cable or two, and 
a few rolls of magnetic recording tape. 
Later, as your interest grows and your 
skill increases, you can add such spe- 
cial accessories as splicing and edit- 
ing tools, a mixer, a "tape safe," and 
similar items. 

Selecting a Recorder : Chances are 
that the cost of the tape recorder of 
your choice will represent the largest 
single investment in this hobby. Be- 
cause of this, it is wise to consider this 
item carefully before making a final 
decision. 

Obtain technical data and catalogue 
sheets describing the various units and 
read these carefully. Compare basic 
electrical specifications and operating 
features as well as selling prices. Pay 
particular attention to the specifica- 
tions and features of units selling in 
the same approximate price range. 
While it is axiomatic that any stand- 
ard brand tape recorder will generally 
be a "good buy" at its advertised price, 
it is also true that a difference of just 
a few dollars in cost will often mean 
a real difference in performance and in 
operating convenience. 

A good rule to follow is to purchase 
the best recorder you can afford. 

Here are a few important features 
you should check: 

Tape Speed: The recording speed is 
measured in inches per second. In gen- 
eral, the higher the recording speed, 
the greater the quality potential of the 
recording. But a higher recording 
speed means that you can record less 
on a given reel of tape. Most modern 
recorders are designed to operate at 
two speeds, 3.75 ips and 7.5 ips. For 
general "off- the -air recording," a two - 
speed machine is preferred. The lower 
speed (3.75 ips) can be used for record- 
ing longer programs where maximum 
fidelity is not needed, such as speeches, 
play -by -play descriptions of sports 
events, etc. The higher speed (7.5 ips) 
should be used where maximum fidelity 
is desired, as when recording opera, 
musical selections, and so on. In either 
case, the recording must be played 
back at the same speed at which it is 
recorded. 

Reel Capacity: The most popular 
reel sizes for home recording are 3 ", 
5 ", and 7" in diameter. Make sure any 
recorder you select can handle all of 
these sizes. If it can handle larger 
reels as well, fine! Smaller "portable" 
recorders should be able to handle 3" 
and 5" reels with their lids closed. 
Larger units should be able to handle 
all three sizes with their lids com- 
pletely closed. 

The reel capacity, tape speed, and 
type of tape you use will determine the 
maximum recording time without 
changing tape. More about selecting 
tape later. 

Using "standard" tape, a 3" reel will 
hold 150 feet of tape, giving a record- 
ing time of approximately 4 minutes 
at 7.5 ips or 8 minutes at 3.75 ips. The 
approximate recording times for differ- 
ent sized reels, using standard tape, 
are given in Table 1. 

Of course, most modern recorders are 
designed for dual -track recording and 
playback. The program material is re- 
corded along one edge of the tape. The 
tape is then reversed and additional 
material can be recorded along the 
other edge. This doubles the storage 
capacity of a given reel of tape. Thus, 
a 7" reel (1200 feet) can handle a 1 
hour program at 7.5 ips, but it is nec- 
essary to remove the reel and reverse 
the tape at the half -hour "break." 

Operating Controls: Before choosing 
a recorder, make sure that the various 
operating controls are easy and quick 
to use. Some brands are equipped 
with "push- button" controls, others 
have a single, easy -to- operate control 
lever. In addition to ease of operation, 
make sure that the controls are as 
"foolproof" as possible. It is quite dis- 
heartening to accidentally erase an ir- 
replaceable recording. Some recorders 
are equipped with special locks to pre- 
vent accidental erasure of tapes. 

All recorders have a level indicator 
to indicate overload when recording. 
This may be a small neon bulb which 
flashes when overload occurs, a "magic 
eye" type device (similar to the "tun- 
ing eyes" on radio receivers), or a 
meter. A skilled professional recordist 
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Fig. 1. Two ways of obtaining an audio output signal from radio or TV receiver. 

Fig. 2. Typical shielded connecting cables. 

will prefer a meter, but a beginner will 
probably find that a flashing neon bulb 
or "magic eye" indicator is easier to 
use. 

Since you intend to use the instru- 
ment for "off- the -air" recording, make 
sure the unit is equipped with a tuner 
input jack. If you already have an 
older recorder which doesn't have this 
feature, you can use the mike input 
jack. 

Frequency response: Most low cost 
tape recorders have a frequency re- 
sponse of from about 60 to 8000 cps 
when recording at the 7.5 ips speed 
(the response may be limited to about 
6000 cps at 3.75 ips). This is ample for 
voice and provides satisfactory repro- 
duction of popular music. If you in- 
tend to record classical music, operas, 
and hi -fi program material, however, 
you'll need an instrument with a re- 
sponse at least 60 to 10,000 cps and, 
preferably, even better. There are 
moderately priced instruments avail- 
able with a response of 30 to 12,000 
cps. Of course, high -priced "profes- 
s-onal" recording equipment can be 
purchased with an even better fre- 
quency response. 

Along with good frequency response, 
the instrument should have low hum, 
wow, flutter, and distortion. Wow and 
flutter should be less than 0.5 %. The 
signal -to -noise ratio should be at least 
40 db. 

The power output of the instrument 
is relatively unimportant, especially if 
you plan to use the recorder in con- 

junction with an established hi -fi in- 
stallation. Low cost recorders gener- 
ally have a 3- to 5 -watt system, more 
expensive units a 5- to 10 -watt ampli- 
fier. . 

Basic Recorders : If you'd like to 
plan a "permanent" installation and 
already have a hi -fi system (amplifier, 
loudspeaker, tuner, etc.), you might 
consider the purchase of a "basic re- 
corder." These are offered by several 
manufacturers and include the basic 
tape mechanism and special electronic 
circuits needed for tape recording. 
The power amplifier and loudspeaker 
are omitted. 

AM, FM, or TV? Once you are set 
up for off -the -air recording, you'll have 
a choice of several sources of material; 
AM radio, including both the broad- 
cast and short -wave bands (if you 
have a suitable receiver), FM broad- 
cast band, and the audio portion of TV 
programs. Often, the desired material 
will be broadcast in only one of these 
media. Where this is the case, you 
have no choice. On the other hand, im- 
portant political speeches, sports 
events, and special events coverage 
may be broadcast on all stations. In 
such a case you can pick the medium 
giving the best coverage or reception 
in your locality. 

As a general rule, material received 
over the FM broadcast band (88 -108 
mc.) is the best for off- the -air record- 
ing from the viewpoint of fidelity and 
freedom from noise and static. It is al- 
most mandatory for hi -fi recording. 

A second choice is the audio portion 
of TV programs. Broadcast by nar- 
row -band FM, this material may be of 
somewhat better quality than conven- 
tional AM broadcasting as far as fi- 
delity and freedom from noise is con- 
cerned, but has one disadvantage. If 
the audio material relies too much on 
the picture, an audio recording alone 
may be unsatisfactory. In the future, 
however, we may expect to see suit- 
able video tape recorders offered to the 
general public. Such instruments can 
record both picture and sound and are 

Table 1. Approximate recording and playing times of reels of magnetic tape. 

REEL 
SIZE 

, 
"STANDARD TAPE" TIME AND A HALF 

"EXTENDED PLAY" 
DOUBLE TIME 

"EXTENDED PLAY" 
Can. 3.75 ips 7.5 ips Cap. 3.75 ios 7.5 ips Cap. 3.75 ips 7.5 ips 

3" 150' 8 min 4 min. 225' 12 min. 6 min. 300' 16 min. 8 min. 
4" 300' 16 min. 8 min. 450' 24 min. 12 min. 600' 32 min. 16 min. 
5" 600' 32 min. 16 min. 900' 48 min. 24 min. 1200' 1 hour 32 min. 
7" 1200' 1 hour 32 min. 1500' 11/, hours 48 min. 2400' 2 hours 1 hour 

The times listed are for one side only. Double figure for dual -track recording but remember tape 
reel must be reversed. 
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now in use by many television studios. 
Present -day equipment is large and 
expensive and, therefore, unsuitable 
for home use. 

Finally, the AM broadcast band of- 
fers a wide choice of material. Where 
the spoken word is to be recorded ex- 
clusively or where your tape recorder 
has limited frequency response, the 
AM band is entirely satisfactory. Typi- 
cal program material here might in- 
clude sports events, newscasts, market 
reports, speeches, radio plays, and 
similar shows. 

If your AM receiver is equipped for 
short -wave reception, you'll find your 
tape recorder handy for recording code 
transmissions (if you are a ham or if 
you're learning the code) or foreign 
language broadcasts (if you are study- 
ing the language). 

Connecting the Recorder: If you 
have a modern hi -fi installation, it is a 
cinch to connect your tape recorder 
for off-the-air recordings. Most modern 
hi -fi amplifiers are equipped with spe- 
cial "tape recorder" jacks. 

You will need a pair of shielded 
single- conductor cables. See Fig. 2. 
One end of each cable will be equipped 
with plugs to fit the "tape record" and 
"tape playback" jacks of your ampli- 
fier. The opposite ends of the cables 
should be equipped with plugs to fit 
the tuner input (or microphone input 
if you don't have a special jack for 
this in your recorder) and output (or 
auxiliary speaker) jacks of your re- 
corder, respectively. 

If you have a standard radio tuner, 
simply prepare a shielded single -con- 
ductor cable terminated at one end 
with a plug to match the output jack 
of your tuner and at the other end 
with a plug to match the tuner input 
jack of your recorder. 

Finally, if you wish to connect your 
tape recorder into a standard radio 
receiver or TV set, you will need to in- 
stall a special audio output jack on the 
receiver. Your nearest radio service 
technician can do this job for you if 
you prefer not to work on the set your- 
self. Typical connections are shown in 
Fig. 1. 

You can obtain the audio signal 
either from across the receiver's 
volume control, as shown in Fig. 1A, or 
from the loudspeaker voice coil termi- 
nals, as shown in Fig. 1B. In either 
case, you'll need a shielded single -con- 
ductor cable with a plug to match the 
audio output jack, J5, to the tuner in- 
put jack of your recorder. The "ground 
side" connects to the outer shielding 
braid of the connecting cable. 

The arrangement shown in Fig. lA 
is preferred where the audio system of 
your receiver is of mediocre quality. 
With this arrangement, the receiver's 
volume control will not control the sig- 
nal supplied to the recorder. 

With the arrangement shown in Fig. 
1B, the receiver's volume control will 
affect the output signal level. This ar- 
rangement is satisfactory where the 
receiver incorporates a high quality 
audio amplifier. 

(Continued on page 114) 
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< Fig. 1. Common, 
single -component jigs 
used in service. re- 
ferred to in text. 

Fig. 2. Clip leads 
can also be fixed 
to elaborate compo- 
nents such as poten- 
tiometers. i.f. cans, 
printed circuits. 

Substitution Jigs 

Speed Service 
IN THE service shop, the accent must 

be on convenience and speed. If 
time can be saved, that means more 

income per hour of work. 
Most shops keep a collection of clip 

leads for temporary connections to 
speaker voice coils, phono motors, and 
other points. These are simply lengths 
of insulated wire with alligator clips 
at each end. In addition, special jigs 
are often made up for connection prob- 
lems that come up again and again. 
Typical examples are jigs to fit the 
speaker sockets of popular auto radios 
with leads to connect to the shop test 
speaker and special jigs for feeding 
the sweep -generator output to a TV 
receiver. 

This idea can be extended even 
further. Fig. 1 shows some single -part 
jigs convenient in radio and TV serv- 
icing. Included are two common filter 
capacitors, a special -value 1000 -volt 
capacitor for testing in damper cir- 
cuits, a general -purpose 600 -volt test 
capacitor, two resistors of common 
value, and three low -value ceramic 
capacitors for general -purpose testing. 
Although not shown in Fig. 1, a video - 
detector diode jig is also convenient. 
The units shown are constructed by 
adding alligator clips to each end of 
the individual parts. For maximum 
safety, insulated clips can be used if 
they are available. 

With a collection of these aids, part 
substitution is simply a matter of con- 
necting two clips. This system is much 
safer than trying to hold a part in 
place while watching a TV screen and 
it is much simpler than "tacking" new 
parts in place with solder. Think of 
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The use of clip leads for temporary test hook -ups 

can be extended to provide even more time- saving. 

the ease of substituting new parts 
when the customer asks for a quick 
estimate! 

In most cases, substitution can be 
made by clipping the replacement 
directly across the suspected part. Of 
course, this does not apply when the 
suspected defect is a short in the orig- 
inal part. In those cases, you would 
have to disconnect one side of the 
original part and then clip the new 
one in place, but even here some time 
is saved. 

As shown in Fig. 2, this idea can be 
carried further yet. Clips can be 
mounted on potentiometers, i.f. trans- 
formers, and even complete printed 
circuits, provided there are not too 
many leads. The "can" shown in 
Fig. 2 is a 4.5- megacycle sound take- 
off coil common in many receivers. 
The printed circuit with three leads 
is a vertical integrator network, com- 
plete with built -in blocking capacitor 
(Centralab PC -101). The blocking 
capacitor is important so that the net- 

Fig. 3. Two silicon 
rectifiers in holder 
can be hooked up in 
half -wave, full -wave, 
doubler, or other 
configurations for 
power -supply tests. 

work can be used in more receivers - 
this one can replace the original net- 
work whether it uses a blocking ca- 
pacitor or not, and whether it is a 
printed circuit or uses separate com- 
ponents. 

In Fig. 2, the printed circuit with 
four leads is a complete network for 
coupling the plate of a triode audio 
amplifier to the grid of an output 
stage. 

If a number of these printed- circuit 
jigs are used, it is a good idea to draw 
the schematic of each one on heavy 
paper and then paste it to the side of 
the printed circuit. Use ink for draw- 
ing the schematic, and then coat the 
drawing with spray plastic to pro- 
tect it. 

The twin -resistor jig at the upper 
left -hand portion of Fig. 2 is a pair 
of 100,000 -ohm resistors in series. This 
is for insertion in discriminator or 
ratio -detector circuits during align- 
ment. This is much simpler than 

(Continued on page 107) 

49 

www.americanradiohistory.com

www.americanradiohistory.com


By BERT 

WELL, it is October again and in addition 
to Autumn leaves and nut -brown ale, 
it is time for the Audio and Hi -Fi shows. 

Although preceded by the Chicago show, the 
Institute of High Fidelity Manufacturers' 
New York Hi -Fi Show is generally regarded 
as the "kick -off" for the season. It is at the 
New York Show that the manufacturers 
put their best foot forward, where they hope- 
fully debut new products and new ideas. Of 
course, every year things are "bigger and bet- 
ter" and the advance whoopla for the 1957 
show indicates that this will indeed be a tre- 
mendous affair. There will be more hi -fi 
products displayed and demonstrated under 
one roof than at any previous audio show. 
The New Yorker is the most sophisticated of 
audiophiles and the uppermost question in his 
mind will be, "Is there anything that is 
really new ?" I venture to predict that there 
are going to be a number of items that will 
startle the most blasé afficionados. A good 
bet is that multiplex stereo FM will at long 
last make its bow, as well as not one but 
several varieties of monogroove stereo disc. 
Stereo will, in general, be the central interest 
in the show with scads of new equipment 
available for its reproduction. 

As always, I look forward to the New York 
show as it gives me an opportunity of meet- 
ing and chatting with many of the readers 
of this column. If I can be of help to any- 
one, check on my whereabouts with the 
RADIO & TV NEWS room. 

Plenty of fine stuff this month so here we 
go! 

DVORAK 
SYMPHONY #2 

Vienna Philharmonic Orchestra con- 
ducted by Rafael Kubelik. London 
LL1606. RIAA curve. Price $3.98. 

The third and by far the best version of 
this little -played but most lovely and me- 
lodius symphony. Dvorak's countryman, Ku- 
belik, has a natural affinity for his works 
and his reading here is exemplary. His ap- 
proach is lyrical and romantic, but never 
over- blown. He does not succumb to the 
opportunity for bombast in this exciting 
score, but handles the tensions of the work 
with great good taste. 

Soundwise this is one of the best London 
recordings in recent months. The over -all 
impression is huge . a great, broad super - 
resonant sound spiced with sparkling instru- 
mental detail. Strings were well forward, but 
smooth and superbly balanced. The wood- 
wind had that rich sonority which is char- 
acteristic of the Vienna Philharmonic, the 
brass sound ran the gamut of expression from 
mellow fullness to sharp punchy brilliance, 
percussion was exceptional for accuracy and 
articulation. Frequency and dynamic range 
were uncommonly wide, no transient distor- 
tion nor wow nor flutter were anywhere in 
evidence, surfaces of my review copy were 
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pleasingly quiet. Those of you who favor 
the Dvorak 5th symphony will find this 
work equally exciting from both the musical 
and sonic aspects. Highly recommended. 

SHOSTAKOVICH 
SYMPHONY #10 

Philharmonia Orchestra conducted by 
Efrem Kurtz. Victor LM2081. RIAA 
curve. Price $3.98. 

This recording is one of the last fruits of 
the long association of RCA and HMV. Pre- 
sumably Victor has a few more HMV items 
it can issue, even though the tie -up ended 
officially on August 1st. This newest sym- 
phony of Shostakovich seems to be more 
than ordinarily attractive to recording com- 
panies since this is the fourth LP version in 
its relatively brief history. On grounds of 
performance it lies somewhere between the 
Mitropoulos and Ancerl recordings. Kurtz 
imbues the score with a great sense of drama 
and urgency, perhaps more than the score is 
capable of sustaining. There is no denying 
he makes of it an exciting experience. In 
matters of sound, this is the best of all the 
versions. The Columbia comes closest as 
competition, but it can't equal the dynamic 
scope, nor the clean crisp definition afforded 
by the HMV engineers. Particularly striking 
brass sound here, very weighty and sonorous, 
and percussion of notable precision and im- 
pact. If sound is the major issue with you, 
this is the obvious choice. 

MOZART 
EINE KLEINE NACHTMUSIK 
SYMPHONY IN C MAJOR ("LINZ") 

London Symphony Orchestra conducted 
by Antal Dorati. Mercury MG50121. 
RIAA curve. Price $3.98. 

This is another of the recordings resulting 
from Mercury's first English trip. Dorati 
confounds those who carp at his handling of 
the so- called "standard" repertoire with these 
superbly realized performances. His Mozart 
is not "formless and without heart" but 
rather is a warm and thoroughly ingratiating 
experience. The outstanding characteristic is 
his cleanness of line, the crisp economy of his 
musical means. If this be lack of sentiment 
I say make the most of it. Here uncluttered 
and free from obfuscating mannerisms is the 
most refreshing "Eine Kleine" in the LP cat- 
alogue. 

The sound abets this viewpoint with ultra - 
clean strings and dazzling woodwind. This 
is the Mozart orchestra, close -up in recording, 
sharply etched in its details, yet with acous- 
tic perspective necessary to allow for a little 
more expansion than our 15 by 20 living 
rooms. The London Symphony has never 
sounded better, and it is a positive joy to 

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. 

savor the richness of its strings. The usual 
shrillness which besets so many recordings of 
this work is happily absent. The "Linz" Sym- 
phony is treated in equally balanced sound 
and, all in all, this is one of the most suc- 
cessful Mozart recordings from both the sonic 
and performance viewpoints. 

SAINT -SAENS 
CONCERTO #3 FOR VIOLIN AND 

ORCHESTRA 
PAGANINI- KREISLER 

CONCERTO FOR VIOLIN AND 
ORCHESTRA IN ONE MOVEMENT 

Campoli, violinist with London Sym- 
phony Orchestra conducted by Pierino 
Gamba. London LL1624. RIAA curve. 
Price $3.98. 

Those of you who enjoy the violin con- 
certo will certainly like this recording. Cam - 
poli is a tremendous virtuoso of the bravura 
school. His tone is broad and rich, his tech- 
nique facile and assured. He has not the pol- 
ish and grace of Francescatti in the Saint - 
Saens but his is an exciting reading which 
commands unflagging interest. The Kreisler 
one movement arrangement of the great Pa- 
ganini concerto may appear to some as a cir- 
cumvention of the technical difficulties of the 
other movements of the original concerto, 
but this has found a legitimate place in the 
concert repertoire of many violinists. It 
would certainly be foolish to call it techni- 
cally simpler ! There are the same double 
stops, harmonic bridging, and other devices of 
violin gymnastics that arouse our admiration 
of these great violin artists. 

In matters of sound it is strictly no con- 
test in the Saint -Saens. The Francescatti 
Columbia recording was good in its day but 
it can't hold a candle to this ultra -clean, 
superbly balanced reading. Campoli's violin 
is given slight prominence in the over -all 
sound, and the tonal delineation is outstand- 
ing. This is another "big hall" sound that 
gains in naturalness by a sharp leaven of 
detail. In the Paganini, the violin is bal- 
anced equally with the orchestra, but there is 
no loss of detail. Again we have exemplary 
recording somewhat more imposing in sonic 
weight as compared to the Saint -Saens. Quiet 
surfaces added still another fillip of realism. 

BRITTEN 
YOUNG PERSON'S GUIDE TO THE 

ORCHESTRA 
DOHNANYI 

VARIATIONS ON A NURSERY TUNE 
Concert Arts Symphony Orchestra con- 
ducted by Felix Slatkin. Capitol P8373. 
RIAA curve. Price $3.98. 

I can't recommend this recording too high- 
ly. It has all the elements that will make it 
a best seller. The music is among the most 
charming and delightful ever written, the 
performances rank among the best available 
and the sound is sheer magnificence. In the 
"Young Person's Guide," Capitol has outdone 
the best of their previous efforts in matters of 
sound. This has everything . spacious 
acoustic perspective, coupled with sharp or- 
chestral detail. Each instrument is brightly 
limned and yet is an integral part of the body 
of sound. All elements are crisp and clean, 
bright, rich, redolent of naturalness. 

There are several other excellent versions 
of the "Guide," but even if you already own 
one, this is still worth acquiring, if only be- 
cause the flip side has the saucy and impu- 
dent Dohnanyi "Variations." This is really 
one of the most fantastic little works ever 
written. Few who have heard it will ever 
forget the huge pompous bombastic opening, 
leading finally to the simple and familiar 
nursery theme statement on the piano. Then 
Dohnanyi leads you through the doggondest 
clever set of variations on this theme. Some 

(Continued on page 109) 
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Choosing 

Your 

Crossovers 

WHEN you set out to choose your 
hi -fi loudspeaker installation, you 
probably do not choose the cross- 

overs as a separate entity, it is true. 
But different systems offer quite a va- 
riety of different crossover frequencies 
and rates of roll -off, etc., so you will 
want to know what it is that governs 
this choice. How many crossovers 
(two -, three- or four -way system), 
what frequencies are used for crossing 
over, and how sharply do the cross- 
overs act are questions to which each 
system gives different answers. 

How Many? 

On the question of how many cross- 
overs, there are two extreme schools of 
thought. One of these favors no cross- 
overs at all -a single extended range 
loudspeaker unit, that responds to all 
the frequencies in the audio range. Ac- 
cording to protagonists for this ap- 
proach, you will avoid all the phase 
shifts and all the problems that cross- 
overs "get you into." What you don't 
avoid, however, is the problem of get- 
ting one loudspeaker unit to respond 
to a frequency range covering the ra- 
tio of 1000 to 1, from 20 cycles to 
20,000 cycles. Even if you are content 
with a slightly less ambitious range, 
say from 40 cycles to 10,000 cycles, 
this is still a tremendous range of fre- 
quencies to cover with one vibrating 
system. 

To radiate the low frequencies satis- 
factorily, it must inevitably have a 
large surface area exposed for radia- 
tion. To radiate the upper end satis- 
factorily it must be extremely light 
and rigid, to avoid the kind of break- 
up that causes erratic response to 
consecutive frequencies. 

Another requirement is that it shall 
not introduce any distortion. If there 

October, 1957 

What crossover frequencies and circuits should you 

use in your 2 -, 3- and 4 -way hi-fi speaker systems? 

is any distortion in the way it handles 
the lower frequencies with the large 
movements they involve, this will also 
modulate the higher frequencies, be- 
sides causing distortion components to 
the low frequencies themselves. This 
intermodulation, as it is called, gives 
a "dithery" rendering of programs 
when low frequencies and high fre- 
quencies occur at the same time, and 
can be particularly noticeable on ma- 
terial like organ music. 

It is practically impossible to make 
a loudspeaker unit with perfectly uni- 
form response over a range of even 
250 to 1 (let alone 1000 to 1) and also 
with absolutely no distortion, particu- 
larly of the lower frequencies. The use 
of crossovers proves to be a boon in 
helping out, both to achieve a uniform 
frequency response and minimize in- 
termodulation distortion. This leaves 
us with the question, how many cross- 
overs, and where? 

Here the protagonists of the oppo- 
site extreme come in by pointing out 
that serious intermodulation distortion 
can only appear when more than one 
octave is handled by the same loud- 
speaker. Consequently it would be 
good to have 10 loudspeaker units, each 
covering an octave and thus complet- 
ing the range from 20 cycles to 20,000 
cycles. The first loudspeaker unit 
would cover from 20 to 40 cycles, the 
second 40 to 80, the third 80 to 160, 
the fourth 160 to 320, and so on, up to 
20,480 cycles. This would necessitate 
nine crossovers between the 10 units. 

Of course, there is no comparison 
between the effect of these two ex- 

tremes on the budget requirement. 
However good a single extended -range 
loudspeaker unit is made, it would 
never approach the cost of 10 separate 
units, each made for its own frequency 
range, with nine crossovers. So it 
might appear that the number of cross- 
overs you use depends on your budget. 
But before our millionaire readers pro- 
ceed to order 10 -way loudspeaker sys- 
tems, it should be pointed out that this 
extreme is not the ideal either. 

While, if well designed, it would cer- 
tainly do a wonderful job of providing 
a smooth frequency response and free- 
dom from IM distortion, this is not all 
that is required of a system. In fact, 
from some aspects, it is not even the 
most important thing required of a 
system. 

Smooth frequency response, as meas- 
ured by steady tone testing, is one 
thing, but a smooth frequency re- 
sponse, as judged by listening to pro- 
gram material, often proves to be quite 
a different matter. This is because our 
listening is much more dependent upon 
the transient response of the system 
than its response to the steady tones 
used for testing. 

If you put a loudspeaker inside the 
voice box of a pipe organ and opened 
all the pipe valves, the frequency re- 
sponse of the system, measured with a 
continuous gliding tone, would come 
out pretty close to flat. But can you 
imagine what the loudspeaker would 
sound like? You've guessed it, like a 
program being heard through a mass 
of tuned pipes. A 10 -way system, it is 
true, would not be quite as bad as this, 

51 

www.americanradiohistory.com

www.americanradiohistory.com


o 

z 

z o 
o. a 
¢ 20 

-30 

OVER -ALL 
I 

RESPONSE 
I 

1 I 
11111111,0 
2560 

V/ 

5120 1 0,240 

1 , 04-iiti,9..ii S 
40 60 l' I 

160 320 
'`710i, 

i 

1I1L!1Ii!iII! 
' , CROSS- HATCHED AREA 

REPRESENTS 

CUR 
RESPONSE 

RANGE 
TO SOLID 

rr 1 
1 

i , A I 

100 1KC. 
FREQUENCY -CPS 
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but it would follow the same general 
trend. 

Each octave bandpass filter will 
need to have sharp cut -offs at each 
side if we are going to take full ad- 
vantage of the way this system can 
minimize intermodulation distortion 
(Fig. 1). This would mean that tones 
in each band would set up a kind of 
ringing from the loudspeaker on the 
particular tone played, caused by the 
characteristics of the filter. It is true 
the "ring" would not be so pronounced 
as with a tuned pipe, but it would still 
result in reproduction with consider- 
ably more coloration than the simpler 
types of systems despite the fact that 
the steady tone response looks flat. 

So there are disadvantages to both 
extremes. As a compromise, most loud- 
speaker systems now fall into the two - 
way or three -way classes, with a few 
going to four -way. Having narrowed 
down the number of crossovers to 

choose, we can now take the next 
question. . 

Where? 
If you pick a two -way system, the 

logical crossover frequency will be 
somewhere in the region of 600 cycles. 
Actually anywhere between 400 and 
1000 cycles would be satisfactory. The 
reason for this is that, whether you 
consider you need the frequency re- 
sponse to be from 20 cycles to 20,000 
cycles, or from 40 cycles to 10,000 cy- 
cles, the middle of the range comes out 
to about 630 cycles. Since both halves 
are 4 or 5 octaves, it is not critical, 
within half an octave or so, to have the 
frequency at precisely 630 cycles. Any- 
where between 400 and 1000 cycles will 
divide the spectrum approximately 
into two equal parts (Fig. 2). 

If you take a three -way system and 
consider the spectrum as extending 
from 40 to 10,000 cycles, which is more 

Fig. 2. When a two -way system is employed, the use of a crossover in the re- 
gion of 600 cycles divides the entire audio spectrum into two equal portions. 
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like a reasonable extent, because there 
is very little audio "intelligence" in the 
20 to 40 cycle range and in the 10,000 
to 20,000 cycle range, dividing this part 
of the spectrum into three approxi- 
mately equal parts will require cross- 
overs at 250 cycles and 1600 cycles 
(Fig. 3). 

This choice of frequencies brings an 
interesting fact to light : 250 cycles is 
approximately the frequency of "mid- 
dle C." Frequencies below this corre- 
spond to the bass part of musical re- 
production, while frequencies above 
this correspond to treble. So this divi- 
sion gives us one band in the bass and 
two for the treble. Actually the range 
from 250 to 1600 cycles could be re- 
garded as the treble, while the extreme 
high- frequency range from 1600 to 10,- 
000 or 20,000 cycles is principally occu- 
pied by overtones and transients that 

. 

provide definition. In speech the prin- 
cipal components in this top range are 
the consonant sounds due to "s," "t," 
and "d." 

Dividing the spectrum four ways 
would require crossovers at approxi- 
mately 160 cycles, 630 cycles, and 2500 
cycles (Fig. 4). 

This consideration has been based 
entirely on a consideration of the fre- 
quency spectrum. If you consult loud- 
speaker catalogues you'll find few sys- 
tems that conform to the figures just 
given. This is because there are other 
factors that complicate the choice. 
Wherever you divide the spectrum, by 
means of a crossover, the lower fre- 
quencies are going to be reproduced 
by one loudspeaker while the frequen- 
cies above this point come from an- 
other. In a musical program, it is in- 
evitable that the fundamental tones 
and possibly some of the lower har- 
monics of certain instruments will be 
reproduced by one loudspeaker while 
other overtones or higher frequencies 
will come from another unit. This is 
one of the undesirable features of mul- 
ti -way systems. 

Another factor that needs some con- 
sideration is the distribution of the 
dominant sound energy through the 
frequency spectrum. This should not 
be confused with the apparent loud- 
ness of different frequencies. Most 
curves of average energy spectrums 
will show there is not much in either 
speech or music below 100 or 200 cy- 
Iles. But here the word average is im- 
portant, especially for music. Bass 
notes are only evident in comparative- 
ly few passages, which is why an av- 
erage curve shows them low. However, 
when low notes are present, they have 
considerable energy, and the system 
has to reproduce this energy -not an 
average figure. 

At the other end, there is not much 
energy in speech above 500 to 1000 cy- 
cles, but the small energy present is 
very important to intelligibility, to 
carry consonant sounds, particularly 
"s," "t," and "d." Musical energy, too, 
tails off above 1500 to 2500 cycles, ex- 
cept for short bursts from the percus- 
sion, which again do not show up on 

RADIO & TV NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


an average curve. So a system should 
be able to handle more or less uniform 
power peaks over the range from about 
40 to 2500 cycles, and should be rea- 
sonably flat in response (at lower 
levels) from 20 to 20,000 cycles or, as 
a secondary standard, from 40 to 10,- 
000 cycles. 

Consequently a more usual approach 
is to cover as much as possible of the 
frequency range with the mid -range 
unit. That is, we take as much as the 
mid -range unit can comfortably handle 
without running into difficulties with 
frequency response and intermodula- 
tion, then the part that the mid -range 
unit cannot comfortably handle is del- 
egated, at the low end to the woofer 
and at the high end to the tweeter. 

Fortunately this integration prob- 
lem is not very important at the low - 
frequency end. By the time you get 
down to 250 cycles, the wavelength is 
four feet. As the biggest loudspeaker 
system doesn't usually exceed this di- 
mension in one direction, you are not 
going to suffer noticeable lack of in- 
tegration between frequencies below 
and above 250 cycles, or any similar 
crossover frequency for that matter. 
So, to maintain good integration, the 
usual practice is to use as low a cross- 
over as possible without running into 
intermodulation problems. 

If better integration can be achieved 
at the high end by pushing the cross- 
over up to, say 5000 cycles, then we 
may raise the lower crossover frequen- 
cy as high as, say, 600 cycles. Then 
the tweeter will just handle frequen- 
cies from 5000 cycles on up, where the 
mid -range unit runs into serious break- 
up problems. The tweeter will main- 
tain the smoothness of response at the 
high end. 

A crossover around 600 cycles is not 
likely to run into serious integration 
problems provided satisfactory transi- 
tion is achieved in the 600 cycle region. 
More of this in a moment, however. If 
600 cycles is the crossover point from 
the low frequency to the mid -range 
unit, the range from 20 cycles, or even 
40 cycles, up to 600 cycles is rather 
wider than any of the other ranges. 
This is the reason for going to four - 
way systems. A unit to handle all the 
frequencies below 600 cycles can still 
cause intermodulation. Such division 
is not usually necessary in the smaller 
living rooms with a well- designed en- 
closure. Only with the larger systems, 
where the low- frequency unit has to 
encounter considerable diaphragm 
movements at the bottom end of its 
range, is this a necessity to minimize 
intermodulation. 

How Much? 

So much for the question of the dif- 
ferent possibilities in frequency of 
crossovers. Next we come to the sharp- 
ness of the slope. Different crossovers 
employ different degrees of separation 
between the frequencies. The simplest 
kind of crossover uses just an induct- 
ance or a capacitance for each indi- 
vidual channel. This provides an ulti- 
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Fig. 5. Here are the 
amplitude and the 
phase response curves 
for crossover networks 
having a 6 db /octave 
slope. Note that at 
the crossover frequen- 
cy the phase difference 
amounts to 90 degrees. 
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mate roll -off of 6 db per octave beyond 
a frequency of about 2 to 1 each side 
of the crossover (Fig. 5). 

If the individual units are connected 
in- phase, so both diaphragms move for- 
ward when the fluctuation from the 
output transformer in their respective 
frequency ranges is in the same direc- 
tion, the response will come out flat, 
and the combination of phase shift 
from the two will neutralize or cancel, 
resulting in a uniform response in fre- 
quency and zero phase shift all the 
way up. Also this simple kind of cross- 
over does not introduce any measur- 
able degree of transient distortion. 

As soon as you get into more com- 
plicated crossovers that produce an ul- 
timate roll -off of 12 db, or more, per 
octave, th ̂ re are phase shift problems 
and also the transient response is like- 
ly to suff :sr. With a 12 db . per octave 
crossover (Fig. 6), the two voice coils 
should- be connected in opposite phase, 
otherwise at the crossover frequency 
they will be moving in opposite direc- 
tions and cancel, producing a "hole" in 
the frequency response. 

This means that phase reversal oc- 
curs with this kind of crossover, 
through the transition from one side of 
the crossover frequency to the other. 
In theory this could convert a square 
wave into a triangular one. But dem- 
onstrations have shown that such a 
change makes no audible difference. 
The more important difference is in 
transient response. We begin to expe- 
rience the effect described with the 
10 -way system. The transition from 
one unit to the other in the vicinity of 
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crossover is less likely to be satisfac- 
tory. 

So why use steeper slope crossovers? 
The only satisfactory reason is for 
minimizing the intermodulation distor- 
tion. Another reason that has been ad- 
vanced is the possibility of interfer- 
ence between the frequency response 
from the two units. This will only oc- 
cur if the frequency response from one 
unit becomes quite erratic immediately 
beyond the accepted frequency range. 

For example, a loudspeaker intended 
to reproduce up to 600 cycles might 
show some erratic peaks and valleys in 
the region of 1000 cycles. This could 
seriously interfere with the over -all re- 
sponse when combined with a separate . 
high- frequency unit, if the crossover 
was of the simple type (See illustra- 
tion Fig. 7). 

The answer to this argument is that 
a unit that becomes erratic in its re- 
sponse so shortly beyond the accepted 
frequency range is probably not a very 
good unit within the accepted frequen- 
cy range, although its response may 
look good. Its transient response will 
certainly not be as good as the steady 
tone response. 

Not only does the crossover have to 
take care of delivering the right range 
of frequencies to each unit, with uni- 
form coverage, but sometimes adjust- 
ment for balance is needed too. This 
is because often tweeters are more effi- 
cient than woofers or mid -range units. 
If the tweeter unit is twice as efficient, 
then feeding it straight- through from 
the crossover will make the tweeter 
give twice the acoustic output it should 
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to maintain balance. To care for this, 
a good crossover should incorporate an 
attenuator, or balance control, so the 
output in acoustic watts can be bal- 
anced to take care of differences in 
efficiency between units. 

This brings up another question - 
what controls to look for on a cross- 
over. In turn, this could lead into a- 
much more complicated article, be- 
cause there is such a variety of ways 
adjustments can be made; but let's keep 
it simple. Only electronic dividing net- 
works have continuously variable con- 
trols, either of crossover frequency or 
slope of roll -off, and that's another 
subject. But some crossovers for use 
in loudspeaker circuits have adjust- 
ments that can be made in steps, . 

either to change the slope or the fre- 
quency. This may be done by changing 
capacitor elements, or by changing 
taps on inductors, or both. If you buy 
a unit with these facilities, make sure 
it comes with sufficient instructions, so 
you know exactly what it can do. 
Don't be satisfied with a vague promo- 
tion statement, such as "this unit is 
adjustable to suit your system's exact 
requirements." Having three or four 
possible ways of connecting it will 
probably insure that one way will 
sound better than the others, but it 
does not insure that any of them are 
right. 

You would do better to buy a unit 
with only one (right) way of connect- 
ing it, than a "versatile" unit with in- 
adequate information, so you do not 
know what each position does. If it 
comes with complete information you 
will be able to check that it does pro- 
vide facilities for crossing over where 
you want it to, and for feeding units 
at the impedance of your system (4, 
8, or 16 ohms) . 

By and large, then, the recommenda- 
tion seems to favor using the simpler 
crossover and units designed to have a 
good response, not only within the 
range for which they are intended, but 
also at least an octave beyond the 
norhinal crossover frequency. Then the 
over -all response, both to transients 
and intermodulation distortion tests, 
should be quite acceptable. 

We have spoken about the question 
of integration. A few more words of 
explanation might be in order here. By 
integration we mean the radiation of 
sound as if the whole frequency spec- 
trum "belongs." This can perhaps best 

(Continued on page 100) 
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Regulated Supply 

for Transistor 

Amplifiers 
OUTPUT 

CONN, 

By 

HUGH R. LOWRY 

Semiconductor Products 
Dept. 

General Electric Co. 
Over -all appearance and bottom view of supply. 

Simple, low cost regulated power source for high 

power transistor amplifiers and experimentation. 

WHEN transistors first appeared, 
their use was almost entirely lim- 
ited to portable radios where the 

advantages of small size and low 
power drain more than offset the dis- 
advantage of high cost. Within the 
past year as prices have dropped and 
higher power units have become avail- 
able, transistors are being designed 
into equipment which is not necessar- 
ily portable. A recent example of this 
is an all- transistor "hi -fi" transistor 
amplifier incorporating a preamplifier 
for magnetic cartridges, tone controls, 
and having sufficient output power for 
ordinary home listening. The current 
drain of such transistorized equipment 
is so large (up to 0.3 amp. peaks) that 
the use of anything but a rechargeable 
storage battery or a regulated power 
supply working from a power line is 
not feasible. This article describes a 
simple, low cost regulated power sup- 
ply suitable as a power source for high 
power transistor amplifiers and gen- 
eral experimentation. 

The majority of transistor audio am- 
plifiers use class B push -pull output 
stages because the maximum sine - 
wave output power of a class B push - 
pull amplifier is five times the al- 
lowable power dissipation of each 
transistor. In contrast, the maximum 
output power of a class A push -pull 
transistor amplifier is only the same 
as the allowable dissipation of each 
transistor. The major disadvantage of 
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a class B push -pull amplifier is that 
the current drain varies directly with 
the instantaneous power output. If the 
supply voltage is not well regulated, 
the supply voltage will drop when the 
output power increases. This drop in 
supply voltage will re- introduce the 
audio signal into the first stages and 
usually results in low frequency oscil- 
lations or "motorboating." 

It is apparent, then, that a prime 
requirement for a power supply for 
transistor amplifiers is a low internal 
resistance. There are many well known 
circuits for feedback -type regulated 
power supplies using vacuum tubes 
and an obvious procedura would be to 
simply "transistorize" one of these cir- 
cuits. 

Merely using transistors in a con- 

Fig. 1. Tube and transistor follower circuit. 

ventional vacuum -tube circuit rarely 
makes optimum use of the unique prop- 
erties of transistors and regulated 
power supply circuitry is no exception. 

Instead of starting a design similar 
to multi -tube feedback regulator cir- 
cuits, consider for a moment the sim- 
ple cathode follower, shown in Fig. 1A. 

The output impedance of a cathode 
follower is approximately equal to 
11g,,, which, for a gam,, of 5000 µmhos 
(6AS7) , would be 200 ohms. This im- 
pedance is obviously too high since, if 
the output current increased 100 ma., 
the output voltage would drop 20 volts. 
For this reason, a vacuum -tube cath- 
ode follower does not make a good 
regulated power supply circuit. 

The situation is quite different, 
however, in an emitter -follower cir- 
cuit using a power transistor, as shown 
in Fig. 1B. The dynamic output im- 
pedance of an emitter -follower tran- 
sistor circuit is approximately the 
emitter resistance plus the resistance 
in the base circuit (r,) divided by the 
current gain, beta. For a fairly low 
resistance (100 ohm) voltage refer- 
ence and a typical power transistor, 
the output impedance is only 2 or 3 
ohms. With such a low output imped- 
ance an increase in output current of 
100 ma. will only drop the output volt- 
age a few tenths of a volt. Therefore, 
this type of regulator circuitry is us- 
able with transistors, but is entirely 
unsatisfactory with vacuum tubes. 

An additional advantage of the emit- 
ter- follower circuit is that small vari- 
ations in the supply voltage have al- 
most no effect on the output voltage. 

(Continued on page 193) 
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Profits in 

Do ItYourse f 
Repairs 

By HAL ROSEN 

A view of the do- it- yourself addict as a good 

service customer rather than an industry menace. 

pGRIN creased Harry's face as he 
realized he'd found it. Humming 
softy, he turned the switch off and 

reached for a pair of clip leads. After 
clipping in at the proper points he 
switched the set on again and waited 
confidently. In a few seconds his prac- 
ticed ears caught the tune of 15,750 
cycles. He adjusted the horizontal fre- 
quency and was surveying the picture 
when the front door buzzer informed 
him someone was entering the store. 
As he rose from the bench he heard 
the footsteps continuing on around the 
counter and realized it was not a 
customer. 

"Hiya Jack," he greeted the head 
poking through the curtain, "what are 
you doing over in this neck of the 
woods ?" 

"Had a call not too far from here," 
the newcomer replied, as he settled 
into a chair, "cutting into your terri- 
tory, huh ?" 

"Not at all," shrugged Harry, "this 
is a big city, there's plenty here for all 
of us." 

"Plenty? I don't know, Harry, I've 
been slow and it seems to be getting 
slower. I think I know why, too; it's 
these darn do- it- yourselfers. You find 
tube testers in drug stores, supermar- 
kets and, for all we know, barber 
shops. Do you realize just how many 
calls we're losing because of people 
testing their own tubes ?" 
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"You're right," Harry nodded know- 
ingly, "but there're two sides to the 
story. Do you realize just how many 
shop jobs we're getting because of 
'induced' troubles ?" 

"What kind of trouble ?" 
"Induced trouble," Harry replied, 

"trouble that doesn't originate in the 
set itself, but is induced, usually by 
some inexperienced person tampering 
with it. You must have come across 
some jobs like that ? 

"Here's a good example right here," 
Harry went on, "I was working on it 
when you came in. When I first ex- 
amined the set in the customer's home, 
there was no raster. While I checked 
the high voltage and horizontal tubes, 
he told me his original trouble had 
been horizontal bars. He had taken 
all the tubes out and had them 
checked. He had bought three new 
ones and, after installing them, the 
condition was the same. He then tried 
adjusting the horizontal locking coil on 
the back of the set and while turning 
the screw the picture disappeared com- 
pletely. 

"I saw that tubes weren't going to 
help, so I pulled the chassis and 
brought it in to the shop." 

Harry walked over to the Admiral 
he'd been working on, picked up the 
schematic (see Fig. 1), and turned to 
his friend. 

"Here, Jack, take a look. The oscil- 

lator gets its voltage directly from 
`B+,' so I started taking voltage 
checks at the plates. Pin 1 of V. 
measured zero volts. I jumped ahead 
of the 5600 -ohm resistor, R,; still no 
voltage. Then, across the coil, L,oi, I 
got my 270 volts. Simple enough, I 
figured, the coil is open. However, 
when I measured from lug to lug, I 
got the correct resistance reading. 
I checked the circuit to see if the tube 
or any of the capacitors were shorting 
the voltage to ground, but, if so, the 
5600 -ohm, 1/z watt resistor, R. would 
burn, but it was good. 

"Well, while this was going on, I 
thought back to the conversation with 
the customer and realized what had 
happened. He'd mentioned adjusting 
the coil, you recall. Now, notice that 
this can is mounted on a printed cir- 
cuit board, and the coil lugs are 
soldered right into the strip. What the 
customer did was to continue turning 
the core 'til it reached the end, then 
when he tried to force it farther, the 
pressure on the can parted it from the 
printed circuit. Here, look, the breaks 
are so fine, you can hardly see them. 
I used these jumpers to check it out 
and it works fine. I'll just get out my 
low- wattage iron and solder the lugs 
back. That will doubtless get the set 
in working order again without any 
further difficulties. 

"Now, the whole point here is; the 
customer actually fixed the set him- 
self, by replacing the horizontal oscil- 
lator tube. However, he didn't know 
how to complete the job. When he 
tried, he just made more trouble, and 
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I got a shop job out of it, as well as 
more money than if he had called me 
in the beginning." 

"Serves him right," Jack spat out, 
"that's the best thing that can happen 
to a do- it- yourselfer. When enough of 
them ruin their sets or get knocked 
across the room from shocks, maybe 
they'll realize they've got no right 
messing." 

"Well, remember, boy," Harry re- 
plied, "they own the television, they 
can do what they please with it. My 
only advice is that they learn when 
to stop." 

"That's another thing burns me," 
Jack shook his head, "advice, they all 
want free advice, keep coming in the 
shop all the time and pestering me to 
tell them, in four minutes, what it took 
me four years to learn. I tell them 
nothing." 

"You're making a mistake there," 
Harry disagreed. "I've found if you 
make an attempt to help them and 
they get stuck, you will get the job. 
Just recently, a fellow stopped in here 
and described typical 6BQ7 symptoms; 
one channel fair and the others full of 
snow. Although it hurt a bit, I sold 
him a tube and told him to try it. A 
few days later he walked in with the 
tube and told me it had corrected the 
trouble for a few hours, and then he 
got the snow back again. I checked 
the tube in a checker and a set on the 
bench; it seemed to be all right, but I 
gave him another one anyhow, and off 
he went. Two hours later he was 
back, this time with the whole set, a 
Philco. He told me it was the same 
with the new tube and he was tired 
taking the back off and on, so would 
I please fix it. 

"I took a look at the set the next 
day, and found the same symptoms 
he'd described. I was pretty certain 
it was tuner trouble and started right 
in checking voltages in the tuner. (See 
Fig. 2.) Pin 1 of the 6BQ7, normally 
215 volts, measured zero. This plate 
gets its voltage from 'B-f-' through 
a tuner coil and a 1000 -ohm resistor. 
The latter proved to be the culprit. 
After a bit of a struggle mounting 
and soldering the new one, I had the 
set playing again without the snow- 
storm. I figured the original tube must 
have shorted internally, allowing 'B+' 
to get to ground. The heavy current 
flow through the resistor (R) must 
have 'charred it and caused it to 
change value. Usually, when that hap- 
pens, a new tube will apparently cor- 
rect the trouble, but in a short while 
the snow returns, just as my customer 
described. 

"The next day, when he picked the 
set up, he thanked me, and apologized 
for being so much trouble. He also 
promised me all his future business. 
Now, I'm sure, if I had chased him 
when he first came in for advice, Ì 
wouldn't have gotten the job." 

"I see what you mean," Jack said, 
"but how are you going to pick the 
good ones from the bad? Some of 
these guys mess up a set so, I'd rather 
not have the job. I had one like that 
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not too long ago; if I knew then what 
I would go through with that set, I'd 
have walked right out on it. The 
owner told me he had tried some new 
tubes to correct a black, smeary pic- 
ture on his RCA. When they didn't 
help, he pulled the set and looked for 
loose wires. That's one of their favor- 
ite expressions, you know, 'loose wires'. 
Well, anyhow, while he was checking 
the wires, he must have done some- 
thing, because, when he turned the set 
on again, he had no raster. I got it 
back, quick enough, by opening the 
drive control, which he had screwed 
in tight. What that has to do with 
the wires, he never explained. Then, I 
was back where he started, with a 
black smeary picture. A new 6CB6 
a.g.c. amplifier helped this condition, 
but the pictures were still pretty 
strong. After checking all i. f., video, 
and tuner tubes with no luck, I told 
him it would have to be taken into 
the shop. As I carried it out, I could 
hear him moaning and his wife scream- 
ing that he should have left it alone 
in the first place. 

"When I got it on the bench, I in- 
stalled a bias box between gròund and 
the a.g.c. bus and with it I was able 
to control the picture strength. That 
indicated trouble in the a.g.c. circuit 
itself, so I dug right in and started 
measuring voltages. (See Fig. 3.) All 
the pins of the 6CB6 a.g.c. amplifier 
were about right, except the plate; it 
measured 6 volts instead of about 
4 volts. Well, I went through that 
circuit from stem to stern, measuring 
resistors, changing capacitors, chang- 
ing resistors; nothing helped. After a 
few hours of that, disgusted and with 
the back of my neck starting to burn, 
I got up and walked away from it. I 
was tempted to bring it over here to 
you for help but I thought I'd take 
one more crack at it. 

"Have you got one of those middle - 
aged RCA schematics, Harry, I'd like 
to show you this." 

Harry gestured toward the file 
cabinet standing against the wall. His 

Fig. 1. Tampering by the owner loosened 
connections to the encircled component. 
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Fig. 2. Replacement of a resistor fi- 
nally eliminated snow after several tube 
changes by the set owner had failed. 
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Fig. 3. The customer was right! A 
"loose wire" was at fault in this one. 

friend walked over and soon had the 
print spread in front of him. 

"The next day," he went on, "in a 
little better frame of mind, I started 
all over again, changing and checking 
the same parts as the day before. Lo 
and behold, when I jumped this filter 
capacitor, C206A, in the cathode, the 
picture came in light and clear. Now 
I had definitely checked it the day 
before, but I shrugged that off and 
soldered in a new one. When I turned 
the set on and the picture came in, 
black and strong again, I made a men- 
tal note to close up the shop and go 
get a job in some industrial plant. 
Suspecting the new capacitor, I 
jumped another one in from ground 
to the cathode and the trouble dis- 
appeared. Then, on a hunch, I jumped 
it from ground to the plus side of the 
newly installed capacitor; you guessed 
it, a.g.c. trouble again. I measured the 
resistance from the cathode of the tube 
to the plus side of the can, and it was 
infinite. The customer had been right, 
it was a loose wire. The insulated lead 
from the can to the tube socket is a 
long one and he must have snapped 
it inside the insulation when he started 
pulling on the wires. Effectively, it 
was like an open filter, which caused 
the a.g.c. to degenerate, overloading 
the r.f. and i.f. amplifiers. All the 
set needed originally, before he got 
to it, was a 6CB6 a.g.c. amplifier. 

"When I returned the set, this joker 
gives me a hard time about the labor 
charge, just for finding a loose wire, 
especially when he'd known what the 
trouble was all along. What are you 
gonna do with a guy like that ?" 

"There's not much you can do," 
(Continued on page 144) 
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Model 372 Integrand amplifier- speaker system. 

New 

Hi -Fi 

Speaker 
- Features Unique Design Principles.. 

System 
By NORMAN H. CROWHIJRST 

Three -way stereo - monaural unit includes its own . 

transistorized, transformerless power amplifiers. 

Feedback obtained directly from special loudspeakers. 

HERE IS A speaker system employ- 
ing unique principles that have 
never been used commercially. This 

very unusual three -way system uses 
specially constructed loudspeakers and 
includes high -power transistorized am- 
plifiers coupled to their respective 
speakers without the use of output 
transformers. Feedback taken directly 
from special sensing coils on the 
speakers themselves is used to correct 
for distortion that arises in the speak- 
ers as well as the amplifiers. It is even 
possible to smooth out the peaks and 
booms that are contributed by poor 
room acoustics. The model shown 
above actually includes a dual three - 
way system in which both sections are 
operated in parallel for monaural re- 
production and separately for stereo 
sound. 

Each three -way system is made up 
of a low- frequency speaker of 15 -inch 
diameter with transistor crossover net- 
works providing for a 350 cps cross- 
over. The feedback amplifier used with 
the woofer causes the acoustic output 
to have the damping and response 
characteristics obtainable only in large 
theater horns, yet no low- frequency 
horns are used. The mid -range ring 
radiator is mounted coplanar as well 
as coaxial with its high- frequency 
radiator, resulting in a smooth, low - 
distortion crossover at 2500 cps. This 
crossover is developed by transistor 
networks. The tweeter itself consists 
of a multicellular ring radiator with 
a new type of acoustic termination 
that eliminates the large standing - 
wave dip (at about 11,000 to 12,000 
cps) that exists in a good many 
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high- frequency horn -type radiators. 
According to the manufacturer, 

Integrand Corporation, the Model 372 
shown above has a response within 
3 db from 30 to 16,000 cps, with useful 
response from 20 to 20,000 cps.' The 
acoustic distortion at a sound output 
of 1 acoustic watt is less than 1 per- 
cent from 30 to 200 cps, less than 
1/2 per -cent from 200 to 800 cps, and 
less than 1 per -cent from 8000 to 
16,000 cps. The total electrical power 
output of the self- contained amplifiers 
is 72 watts, with 1 volt signal input 
required for full power output. 

The idea of using a separate coil on 
a loudspeaker to provide feedback is 
not new. The benefits of such a sys- 
tem have been discussed in the tech- 
nical literature for many, many years 
and several experiments have shown 
the promise of this method. Until the 
introduction of the Integrand system, 
two factors have deterred the devel- 
opment of this technique: (1) both the 
amplifier and loudspeaker to be used 
in a system of this, type have to be 
carefully designed to match each other 
and to have the characteristics unique 
to this type of system (a difficult com- 
mercial problem since most amplifier 
manufacturers do not make speakers 
and vice versa), and (2) conventional 
amplifiers with output transformers 
generally pose stability factor prob- 
lems that limit the amount of feed- 

I All perfòrrimance -characteristics included in 
this article were obtained by the manufacturer 
from developmental laboratory models of the 
speaker system described. According.' to present 
plans this unit will be -made available to major 
audio dealers for public demonstration during 
the month of October. 

back that can be obtained by this 
method (as a consequence, the use of 
this method in conventional systems 
does not offer enough advantage to 
warrant its general use). The OTL's 
(Output Transformer -Less amplifiers) 
that have appeared recently are gen- 
erally expensive and difficult to main- 
tain in balance. Since they still have 
a relatively high output impedance, 
they require expensive and fragile 
high- resistance voice -coil loudspeakers. 

Assuming that one could purchase 
rugged, transformerless output ampli- 
fiers and speakers of the type used in 
this system, it is unlikely that the 
average high -fidelity enthusiast could 
home assemble them and still reap the 
benefits of such a system. This is due 
to the complex feedback networks re- 
quired to stabilize. such a system, for 
they would change to some extent, de- 
pending on the speaker enclosure. The 
manufacturer, realizing this, chose to 
package a complete system in a single 
cabinet containing the loudspeaker 
units and the associated drive ampli- 
fiers. This means that the high -fidelity 
enthusiast can couple directly into this 
system from the output of his conven- 
tional preamplifier or radio tuner (or 
tape deck) without the need for the 
high -power amplifiers (or crossovers) 
required of other loudspeaker systems. 

This system uses separate, tran- 
sistorized power amplifiers (each con- 
taining a transistorized crossover 
dividing network) to drive each unit 
of a three -way loudspeaker system. 
This makes it possible to (1) couple 
directly from the amplifier to a loud- 
speaker unit with a reasonable voice - 
coil resistance, and (2) since the out- 
put transformer has been eliminated 
(and the transistor amplifiers are 
directly coupled over several stages), 
a large amount of feedback can be 
used from the feedback coils of the 
loudspeaker units. 
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This system provides a completely 
new approach to the solution of some 
of the problems encountered in build- 
ing a hi -fi system. Previously, ampli- 
fier manufacturers have had to design 
amplifiers to deliver electrical power. 
The only satisfactory method of meas- 
uring their performance is with a re- 
sistance load to absorb the power 
output, rather than with a loud- 
speaker. While manufacturers have 
naturally been concerned that their 
amplifiers work successfully with 
loudspeakers, the problem has always 
been to tell just how successfully this 
has been done. 

An amplifier may work well with 
one loudspeaker but not so well with 
another, even though both units are 
basically well designed and con- 
structed. (This should not be con- 
strued as a reflection on either the 
amplifiers or the speakers, but rather 
underlines the problems connected 
with building a hi -fi system.) 

The Integrand approach retains the 
advantages of the component system 
by providing just a speaker system so 
that you are still able to select what- 
ever "front end" units you fancy, while 
giving you the advantages of ampli- 
fiers and speakers that are literally 
born for each other. To distinguish 
this from either the package or the 
component approach, as used hereto- 
fore, we might call this the "Integrated 
Component System" -the beginning of 
a trend that may well mark new mile- 
stones in the field. 

The use of direct -coupled transistor- 
ized amplification makes possible the 
full use of real over -all feedback, not 
just over all the amplifiers, but the 
loudspeaker as well. With proper de- 
sign techniques, transistor amplifiers 
give us as clean an output as tube 
amplifiers. With the same amount of 
feedback, the distortion from the am- 
plifier will be as low as it is from the 
best tube amplifiers when they are 
connected to that "dummy" resistance 
load that you can't hear, But, in this 
case, the feedback can be made to buy 
you a number of bonuses, too. 

When the specially designed loud- 
speakers are placed in their feedback 
loops, the distortion reduction result- 
ing from the feedback occurs not only 
in the amplifier, but applies equally to 
the mechanical action of the loud- 
speaker unit. To illuminate this more 
fully, let us discuss the kind of dis- 
tortions that occur in a loudspeaker, 
apart from the variations in frequency 
response. 

The output current of the amplifier 
flows through the voice coil and cre- 
ates a magnetic field that interacts 
with the field created by the perma- 
nent magnet of the speaker. The per- 
manent magnetic field in which the 
voice coil moves is never perfectly uni- 
form and hence the voice coil motion, 
as dictated by the amplifier output cur- 
rent, must reflect the non -uniformities 
of this field. Any failure of the voice 
coil drive to "obey" the amplifier out- 
put current precisely constitutes dis- 
tortion. Another source of distortion 

is the suspension system of the dia- 
phragm. In the electrodynamic 
speaker, this usually consists of (1) 
the spider that keeps the voice coil 
centered in the magnetic gap and (2) 
the surround which is the support for 
the cone around its periphery. Non - 
uniformities in the deflecting constants 
of these members contribute additional 
distortion components to the voice coil 
motion. 

Using negative feedback from the 
voice coil of the loudspeaker, when 
there is only one voice coil, can reduce 
some of the distortion, but it can never 
work successfully on both forms. Both 
forms distort the current taken by the 
voice coil, while one form distorts the 
voltage needed as well. The amplifier, 
even with negative damping, has no 
means of "knowing" how much of each 
kind of correction is needed. But, by 
the use of a separate feedback winding 
on the voice coil, as is done in this 
new system, the resultant feedback 
voltage enables both forms of distor- 
tion to be "worked on" equally well. 
In addition, these distortions will be 
reduced by the same factors as all 
other distortions, including those in 
the amplifier. 

This is how this method of feed- 
back can reduce waveform distortion 
due to the speaker as well as the am- 
plifier. It must be noted here that, for 
a long while, the average amplifier has 
been producing much less distortion 
than even the best loudspeaker unit, 
so that this is an important difference. 
But this type of feedback which in- 
cludes the loudspeaker not only 
"shapes up" waveforms to what they 
ought to be -it also smooths out the 
frequency response. 

Effective feedback must work in- 
stantaneously. Any time delay renders 
it incapable of reducing distortion. For 
this reason, the feedback coil must be 
rigidly fixed to the cone, the same as 
the drive coil is. For feedback to be 
effective, the feedback voltage must be 
directly dependent on the movement, 
which requires a small working coil 
in the uniform portion of the magnetic 
field. But more about that when we 
get to it. 

Due to the inherent low efficiency 
of most loudspeaker units, the current 
in the coil only partially establishes 
the cone displacement. If the cone, or 
the air it drives in turn, requires more 

"effort" to move it for any reason 
whatsoever, the current will jusf not 
move it as much as it should. This 
is where' the feedback again comes to 
the rescue. 

In any loudspeaker, cone movement 
is resisted due to compression of air 
inside the enclosure, particularly at 
some frequencies. At other frequen- 
cies, a cabinet resonance effect may 
cause the cone to move more readily. 
When the cone moves more readily, 
this frequency is accentuated giving a 
peak or resonance. When the cone 
moves more stiffly, the frequency is 
diminished or a trough appears. The 
effect of the Integrand feedback sys- 
tem, however, is to increase the cur- 
rent to the driving coil when the cone 
is more difficult to move, and reduce 
the current to the driving coil when 
the cone moves freely. This smooths 
out the movement of the cone, irre- 
spective of the acoustic properties of 
the loudspeaker unit or its related en- 
closure. 

This is not all. Did you ever notice 
how different the same loudspeaker 
can sound in different rooms? This is 
explained, in some measure, by Mr. 
Briggs' article in the August issue. At 
certain frequencies, every room sets up 
standing waves. These have exactly 
the same effect on the cone of the 
loudspeaker as do the resonances and 
anti -resonances inside the enclosure, 
but not quite as much because the 
room is much bigger and hence the 
effects are more dispersed. But at 
some frequencies, the cone moves more 
readily and, at others, more stiffly due 
to standing wave effects from the room 
itself. 

The method of drive used in this 
new system makes it possible to com- 
pensate automatically for this. Not 
only does it compensate for the effect 
of standing waves, it also takes care 
of how they build up. When a certain 
frequency starts to come from the 
loudspeaker, there is no standing wave 
because it does not have time to travel 
across the room and back. So, at the 
beginning, the room dimensions do 
nothing to this particular frequency. 
Only when a few cycles have had time 
to fill the room with a standing wave, 
does this affect the cone movement. 
The feedback, accordingly, only makes 
corrections when the effect begins to 
show. (Continued on page 127) 

Basic block diagram 
of the 3 -way system 
described above. 
Two of these operat- 
ing in parallel are 
used for monaural re- 
production in the Mod- 
el 372. For stereo, 
one 3 -way system 
is used for each 
channel. Suitable 
switching is provid- 
ed. For the monaural 
model, 2 tweeter 
channels, 2 mid -range 
channels, and a sin- 
gle woofer channel 
are then combined. 
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N THE article "Maintain and Re- 
pair Your Own Sweep Generator" 
which appeared in the June, 1957 

issue of this magazine, we pointed out 
how the technician could profitably 
employ his spare moments by getting 
his test equipment into A -1 shape. 
Here we would like to discuss the 
repair and calibration of signal gen- 
erators of the type used as markers 
for visual TV alignment as well as in 
AM and FM servicing. Radio hams 
and experimenters often use equip- 
ment of this type as do shops engaged 
in mobile or industrial electronic serv- 
icing. Next to meters and scopes, the 
signal generator is probably the most 
frequently used test instrument and 
much of its usefulness depends on the 
reliability of its dial readings. In most 
generators the frequency and output 
amplitudes are the important values 
and must be known exactly. Per- 
centage modulation, either AM or FM, 
is rarely metered in generators used 
for servicing. 

This article will describe repairs, 
calibration, and performance checks 
for signal generators covering the 
range from audio to TV frequencies. 
The accuracy of any calibration and 
performance check will depend both 
on the available standards of compari- 
son and measurement and the capabili- 
ties of the generator under test. We 
shall present some methods which can 
provide extremely accurate frequency 
calibration and indicate how output 
power can be determined within very 
close tolerances. Whether such read- 
ings could be repeated after a few 
weeks depends on the type of gen- 
erator. Actual calibration of a number 
of inexpensive signal generators has 
convinced us that even home -built kits 
show surprising stability once they 
are correctly assembled and properly 
aligned. 

Troubleshooting 
The test equipment section of one 

large electronic manufacturer has a 
rule that all equipment reported as 
defective must get a new set of cables 
and probes before troubleshooting 
starts. They find that just by changing 
cables a good percentage of the appar- 
ently "dead" generators are restored 
to duty. The reason for this lies in 
the fact that almost all signal gen- 
erator cables have a termination at 
the output and a coaxial connector 
going to the generator itself. Because 
of the constant flexing, twisting, 
squeezing, and general abuse to which 
such cables are subjected, some defect 
is very likely to occur. A frayed 
center conductor, worn braid, cracked 
resistor, shorted or partly shorted in- 
sulator can all give the impression of 
low or no output from the generator. 

Another frequent cause of insuffi- 
cient output is the oscillator tube 
itself. Whenever a generator has been 
in service for more than a year and 
its output is weak, replacement of the 
oscillator tube is indicated. For most 
low- frequency generators this is 
60 

Ma ntaiñ 
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Several representative signal genera- 

tors designed for service -shop use. 

You can repair, calibrate, and maintain your 

signal generator without special equipment. 

rather simple, but in some v.h.f. units 
dismantling of part of the oscillator 
tuning assembly may be necessary. 
There are several ways to check the 
output of a generator depending on 
whether audio modulation is available, 
whether a good receiver, a sensitive 
v.t.v.m., or an oscilloscope is at hand. 
For accurate measurements of r.f. 

Fig. 1. Methods for checking (A) unmod- 
ulated or (B) modulated generator outpu 

V.T.V.M. 

TERMINATION 

(A) 

SCOPE 

1.8K 1.2K 15K 
1/2 W. I/2 W. 1/2W. 

10% 10% 10% 

18V. P -P 
OR 6.3V. 

HEATERS (B) 

energy a thermistor and bridge circuit 
is used but since most service shops 
do not have such specialized equip- 
ment, less sensitive methods are sug- 
gested. The simplest method is to 
connect a diode probe to the generator 
output, as shown in Fig. 1A, and meas- 
ure the d.c. output of the probe. This 
requires a v.t.v.m. capable of reading 
0.1 volt or less. 

When audio modulation of the sig- 
nal is available, the output of the diode 
probe can be connected to the vertical 
input of an oscilloscope and measured 
there. Calibrating the scope for 1.8 
volts is easily accomplished by means 
of the circuit shown in Fig. 1B. If the 
vertical gain is set so that 1.8 volts 
peak -to -peak covers 36 divisions on the 
scale, each division will represent 0.05 
volt and even such small generator 
output will be visible. On a 5 -inch 
scope face the calibrating voltage is 
41/2 inches high if each 1/s inch equals 
0.05 volt peak -to -peak. 

Some signal generators used in TV 
service have an output of 1 volt (r.m.s.) 
across 50 ohms while others have 0.1 
volt or 100,000 microvolts, as nominal 
output amplitude. In each instance 
the method of measurement will 
determine the actual reading. If a 
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By WALTER H. BUCHSBAUM 
Television Consultant, RADIO & TV NEWS 

generator has less than 0.05 volt peak 
output, its utility for service work is 
so reduced that repair is indicated. 

Many generators have an output 
amplitude control associated with the 
r.f. output network. In the more 
elaborate units this takes the form 
of a variable coupling attenuator. 
Many other generators use a simple 
potentiometer which varies the "B+" 
or the cathode bias of some stage. 
Defective controls can result in insuffi- 
cient or no output but this is usually 
easy to check. When the output con- 
trol appears to have insufficient effect 
in reducing the output, however, some 
other part may be at fault. Occasion- 
ally a broken ground lead inside the 
generator reduces the shielding or 
filtering effect of some component so 
that the radiation from the a.c. power 
cord, for example, is sufficient to drive 
a receiver even when the output con- 
trol is turned to minimum. To find 
radiation trouble a sensitive receiver 
and a small loop antenna are needed 
and this type of defect is usually better 
handled by the manufacturer or test 
equipment specialist. 

Intermittent defects in a signal gen- 
erator originate in the same manner 
as intermittents in all electronic equip- 
ment. They are equally difficult to find 
and require patience and luck. The 
most frequent causes are intermittent 
tubes, capacitors, variable capacitor 
plates bending and shorting, and poor 
grounding. 
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In addition to having sufficient out- 
put, a signal generator must also be 
reasonably accurate in its frequency 
reading. It should be recognized here 
that any variable frequency oscillator 
will have problems of "resettability," 
backlash, age and heat drift, and tube 
variations. Manufacturer's specifica- 
tions, such as 1% accuracy, simply 
mean that if the dial reads 176 mc. and 
the generator is operating on the fun- 
damental, the actual operating fre- 
quency may be anywhere from 174.24 
to 177.76 megacycles. The range can 
be computed for other fundamentals. 

It is apparent that for the alignment 
of a TV receiver such accuracy is in- 
adequate since the difference could 
mean that channel 7 is received with 
sound in the picture or vice versa. For 
that reason crystal -controlled markers 
or calibrating oscillators are used. 
Many of the latest type signal gener- 
ators contain built -in crystal markers, 
usually at some convenient frequency. 

Fig. 2. Generators may be accurately 
calibrated to TV frequencies by zero - 
beating the instrument against a TV 
audio transmission in an intercarrier 
receiver. See text for full details. 

NO SOUND 
OR SQUEAL 

A crystal oscillator is much more 
accurate, often as close as 0.001 %. To 
use the crystal calibration at any fre- 
quency one can zero -beat the crystal 
and the variable oscillator at some 
multiple of the crystal frequency and 
then judge frequency from there. For 
example, in the case of the Hickock 
Model 288X there is a 100 kc. and a 
i mc. crystal beat available. If 41.25 
mc. is to be checked, the generator is 
tuned to approximately 41 mc. and the 
1 mc. crystal is selected. The output is 
connected to a diode probe and audio 
amplifier. Then the frequency dial is 
moved slightly until first a beat note, 
then a null, and another beat is heard. 
Now the generator frequency is 41 mc. 
With the crystal oscillator switched to 
100 kc. advance the frequency dial until 
two zero -beats are reached and the fre- 
quency is 41.2 mc. Advance the dial to 
the third beat, 41:3 mc., and move it 
back halfway between the position of 
the 41.2 and the 41.3 mc. zero -beat. 
This method produces considerable 
accuracy and is widely used for align- 
ing TV receivers. 

Where built -in crystals are not avail- 
able, external crystal sources can be 
used. Typical of these is the Wintronix 
Crystal Calibrator Model 120 for serv- 
ice use. This is an inexpensive crystal 
oscillator with a built -in crystal for 
3.579 mc., the color subcarrier fre- 
quency. To obtain other frequencies 
there are three external jacks into 
which any crystal from 100 kc. to 15 
mc. can be plugged. A simple attenu- 
ator permits variation of the output 
amplitude to avoid overloading. It is 
also possible to build a crystal oscil- 
lator in the shop using one of the cir- 
cuits found in tube and transistor data 
sheets, amateur handbooks, and other 
sources. 

When no suitable crystal source is 
at hand, there are still many ways in 
which frequency can be checked accu- 
rately. All radio stations are required 
to keep the transmitting frequency to 
very close tolerances and it is only 
necessary to know what this frequency 
is to use it as a standard for cali- 
brating a signal generator. A fre- 
quently used system in TV servicing 
can be presented as an example. 
Assume that we wish to calibrate a 
signal generator at channel 7 and that 
a TV station can be received locally 
at that channel. If an intercarrier re- 
ceiver is used, the arrangement in 
Fig. 2 will apply. The sound frequency 
for channel 7 is 179.75 mc. and this is 
mixed with the video carrier to pro- 
duce the 4.5 mc. intercarrier sound i.f. 
which is frequency modulated. The 
signal generator is best set for c.w. 
or unmodulated -output and tuned for 
approximately 179 mc. Its output can 
be coupled to the TV antenna by 
wrapping a few turns of wire around 
the twin -lead near the antenna ter- 
minals. Now vary the generator fre- 
quency carefully until there is a 
distinct garbling of the sound. When 
the frequencies coincide sound will 
still be heard since the station signal 
is frequency modulated over ±-25 kc. 
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Fig. 3. Improved calibration accuracy 
is possible with a split -sound receiver. 

ZERO 
BEAT 

Fig. 4. Calibration at broadcast fre- 
quencies is obtained by beating genera- 
tor output against reception on AM set. 

Actually it is possible to observe the 
exact zero -beat by the fact that the 
distortion is not audible but if the gen- 
erator dial is moved either way, gar- 
bled sound is apparent. A variation of 
this method requires that the TV set 
is accurately aligned and the ratio de- 
tector output be measured at the a.v.c. 
point. Then the generator can be tuned 
for minimum a.v.c. corresponding to 
zero beating the sound carrier. 

When calibrating a generator with 
an intercarrier set it should be kept in 
mind that a strong signal from the 
generator coming in 4.5 mc. below the 
video carrier will also produce a 
similar beat. The generator is first set 
to 170 mc. and then advanced to the 
beat at 170.75 mc. Next the generator 
frequency is tuned through the 175.25 
video carrier, with its effect visible on 
the screen, and finally through the 
correct 179.75 point. Calibration can 
be checked at each of those points, but 
only the latter point should be con- 
sidered accurate. Another factor to 
keep in mind is the. frequent use of 
second or third harmonics as signals 
for the higher TV band. In our ex- 
ample, if the third harmonic is used, 
the calibration at the same time pro- 
vides a reasonably valid check for 
59.92 mc. 

If, instead of an intercarrier receiver, 
a split -sound type is used, the sound 
i.f. channel may have to be aligned 
carefully first. In most sets of this 
type when the picture has full defini- 
tion and the sound appears clear and 
undistorted, the sound channel or at 
least the discriminator can be con- 
sidered to be correctly aligned. Fig. 3 
shows a typical arrangement using the 
v.t.v.m. connected across the discrimi- 
nator output and set for center zero 
reading. As described for the inter - 
carrier set, both a signal 4.5 mc. higher 
and 4.5 mc. lower than the video 
carrier will be received. With the split - 
sound type set, the most accurate way 
to calibrate is to receive the station 
first, tune for perfect sound and proper 
picture. Then disconnect the antenna, 
feed in the signal generator output and 
tune it for zero indication on the 
v.t.v.m. This is more accurate and 
more reliable than the "zero- beat" 
with the intercarrier receiver. 
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With either kind of set it is possible 
to receive a strong signal from the sig- 
nal generator at a frequency twice the 
i.f. away from the actual frequency. 
Most TV sets have the local oscillator 
set 21 or 41 mc. above the incoming 
station frequency and therefore will 
accept a very strong signal 42 or 82 
mc. above the regular station. If a set 
is tuned to channel 2, for example, and 
has a 41 mc. i.f. system, then it is 
possible to calibrate a generator at 
141.75 mc. It may be necessary to 
feed this image signal directly into the 
antenna terminals at maximum gen- 
erator output level. By applying some 
simple arithmetic and ingenuity to the 
frequencies of locally available TV 
stations, many different frequency 
points can be calibrated. 

For the broadcast band a standard 
broadcast receiver can be used and the 
simple, audible zero -beat method will 
do fine. Local newspapers usually list 
station frequencies, but when this is 
not exact enough it may be worthwhile 
to phone the station for the informa- 
tion. Fig. 4 shows a simple coupling 
capacitor, usually about 1000 Aufd., 
used to feed the signal generator out- 
put to the antenna terminals. In order 
to get accuracy the signal generator 
output amplitude should be set low 
enough so that the station is not com- 
pletely blotted out with the exception 
of zero -beat. 

Above the broadcast band a com- 
munications receiver is needed and in 
order to get accurate frequency data 
the National Bureau of Standards sta- 
tion WWV can be tuned in. This 
transmits signals at 2.5, 5, 10, 15, 20, 
25, 30, and 35 mc. modulated at 440 
cps and 600 cps and easily identifiable 
because of their frequent timing sig- 
nals and station identification. The 
transmissions from 5 to 20 mc. are 
usually received strongest and should 
be available in almost every part of . 

the country. 
Some service shops have audio gen- 

erators, especially where the hi -fi 
business counts, and frequency cali- 
bration of the generator is important 
at least at some test frequencies. A 
simple method for this job makes use 
of a turntable, test record, and oscil- 
loscope. As shown in Fig. 5, the out- 
put of the test record is applied 
directly from the pickup or preampli- 
fier to the vertical scope input while 
the generator is connected to the 
horizontal scope input. When the test 
record produces 1000 cps and the gen- 
erator is tuned to exactly the same 
frequency, it will be possible to obtain 
a single circle on the scope. If the 
generator is tuned to 2000 cps, a 

Fig. 5. A frequency test record may be 
used to calibrate an audio generator. 

TEST 
RECORD 
0000,) 

SCOPE 

AUDIO 
SIG. GEN. 

o--p 12000) 

figure -8 will appear. A whole series 
of Lissajous patterns can be obtained 
by beating with multiples of a test 
record frequency. If real accuracy is 
required it may be worthwhile to 
check the speed of the turntable by 
putting on a test disc with stroboscopic 
pattern and observing it under a fluo- 
rescent light. The pattern designed 
for the particular turntable speed will 
appear to stand still if the speed is 
exactly right. Once the turntable 
speed is established, the test frequency 
will always be right. Poor response 
from the pickup can reduce the ampli- 
tude or introduce harmonics, but the 
basic frequency is unchanged. (Note: 
If a communications receiver is avail- 
able, the standard audio tones pro- 
duced by WWV can provide reference 
frequencies that may be used to pro- 
duce Lissajous figures. Also the closely 
regulated 60 -cps power line frequency 
may be used for this purpose.) 

Frequency Table 
In some generators provision is made 

for over -all calibration to make the 
dial track, usually at two points, with 
the actual frequencies. Such adjust- 
ments should be made before any 
other calibration is undertaken. Once 
the dial is set correctly at the specified 
points, however, the remaining fre- 
quencies should be checked and if they 
are more than 1% off, calibration data 
should be kept. 

A few generators have blank dial 
bands which the owner can use to 
mark frequencies directly as his cali- 
bration process establishes them. On 
most generators, however, a frequency 
scale is permanently engraved or 
printed and should not be disturbed. 
To mark corrected frequency, a sepa- 
rate record is made, either in the form 
of a graph or a table. For some lab 
work graphs are preferred but in a 
service shop, a table is handier. Usu- 
ally the table has two columns, one 
listing the dial reading and the other 
the actual frequency. 

In making up such a table from 
rough notes taken during the calibra- 
tion process, it is a good idea to under- 
line frequencies most often required. 
It is possible, within limits, to inter- 
polate results and put this information 
right on the table. If, for example, the 
dial reads 178 mc: at the actual 
179.75 mc. and 198 at 199.75 mc., it is 
reasonable to assume that it will read 
188 when it is really 189.75 mc. Simi- 
larly, other frequencies between two 
calibration points can be interpolated. 
The actual calibration points should 
then be underscored or marked in 
another color. 

The completed calibration table 
should be clearly lettered or typed and 
sealed between plastic covers. Or the 
paper may be sprayed several times 
with acrylic (Krylon) or pasted on 
cardboard and covered with Cello- 
phane. Some means of keeping cali- 
bration data in permanent, legible 
form is helpful and, if possible, the 
data should be tied directly to the 
generator. 30 
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All About Audio 

and Hi -Fi 

& Transient Response 
By G. A. BRIGGS 

Managing Director 
Wharfedale Wireless Works Ltd. 

THE question of load matching be- 
tween amplifiers and electrostatic 
speakers is rather involved and the 

problems are not yet generally under- 
stood. Mr. R. E. Cooke, our technical 
director, has been making an inves- 
tigation into what happens, and I do 
not mind admitting that I read his 
findings in statu pupillari (as a stu- 
dent) ; he admits with becoming 
modesty that he learned quite a bit 
himself. Here is the report in Mr. 
Cooke's own words. (As this is the 
sixth article in the series, it is time 
he showed his hand.) 

For the sake of simplicity we usu- 
ally refer to impedance by its numer- 
ical value alone, but, as the term 
implies, we are really dealing with a 
complex mixture of resistance and re- 
actance. Reactance is the technical 
term for the blocking action due to 
an inductor or capacitor and the 
amount of reactance associated with 
a given impedance is often expressed 
as a phase angle. The sign of the 
phase angle, i.e., plus or minus, indi- 
cates whether the reactance is induc- 
tive or capacitive in nature, as the 
case may be. 

For the purpose of simple discussion 
we can say that a phase angle of +90° 
corresponds to pure inductance and 
-90° corresponds to pure capacitance, 
while zero angle indicates pure re- 
sistance. Intermediate values relate 
to mixtures of resistance and react- 
ance which may be inductive (posi- 
tive) or capacitive (negative) in 
character. 

Fig. 23 shows the phase angle and 
impedance characteristics of a 10" 
moving -coil loudspeaker with foam 
suspension when mounted on a plane 
baffle 21/2 feet square. The measure- 
ments were carried out using a Muir- 
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Part 6. Matching electrostatic tweeters to amplifiers, 

and factors that affect transient response of speakers. 

head impedance and phase angle 
meter Type D -728A in conjunction 
with a b.f.o. and standard resistance 
box. The impedance curve is quite 
ordinary and shows the usual peak 
at the fundamental resonance fre- 
quency, with a gradual rise above 
400 cps due to voice -coil inductance. 
The phase angle curve is relatively 
unfamiliar, however, and shows that 
this typical unit behaves like a pure 

+80 

resistive load at two frequencies only. 
The lower one corresponds to the 
fundamental resonance at 31 cps, and 
the upper frequency is 300 cps which 
occurs in the region of the lowest 
impedance value normally used for 
matching purposes. Between these 
two frequencies the loudspeaker is 
capacitive in its behaviour, while out- 
side that region it behaves inductively. 

We know from experience that most 

Fig. 23. Phase angle and impedance of 10' moving -coil speaker on a flat baffle. 
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power amplifiers are quite happy when 
feeding loads of this type but it is 
generally accepted that ° electrostatic 
speakers present some new load 
matching problems; so we cannot do 
better than start by inspecting the 
phase -angle and impedance curves of 
a typical push -pull e l e c t r o s t a t i c 
tweeter of the latest type. 

These are shown in Fig. 24, and we 
can see at once that electrostatics 
behave quite differently from moving 
coils. This particular electrostatic unit 
contains a built -in high -pass filter in- 
corporating an inductor, which ac- 
counts for the peak in the impedance 
curve as well as for the positive phase 
angle below 2000 cps. Although the 
operating range is from 500 cps up- 
wards, the interesting part of the 
curves is in the region above 3000 cps, 
where the impedance falls rapidly to 
5 ohms at 15,000 cps although the unit 
is nominally rated at 16 ohms. Over 
a large part of the working range the 
phase angle is around -80° which 
approximates to a pure capacitance. 
This contrasts sharply with the mov- 
ing -coil unit, which is inductive in the 
upper frequency range. Many power 
amplifiers employ over -all negative 
feedback taken from the secondary of 

o 
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Fig. 24. Here are 
shown the phase an- 
gle (upper curve) and 
the impedance (lower 
curve) of a push -pull 
electrostatic tweeter. 
Note that, as is to be 
expected, phase an- 
gle is on the order of - 80 degrees, which 
approximates a pure- 
ly capacitive circuit. 

the output transformer. The loud- 
speaker load is therefore included as 
part of the feedback loop and its 
phase characteristics must be taken 
into account. In order to maintain 
stability, the phase of the feedback 
voltage must remain within certain 
limits and some amplifiers which have 
been designed to work with moving - 
coil loudspeakers may become unstable 
when faced with electrostatics. 

However, there is no fundamental 
difficulty in building an amplifier 
which will remain stable while feeding 
this type of load and in course of time 
all high -quality power amplifiers will 
be designed with such operating con- 
ditions in view. 

The real snag in matching an electro- 
static loudspeaker to its driving ampli- 
fier is the problem of developing an 
adequate voltage across the loud- 
speaker terminals over the whole 
operating frequency range. The trou- 
ble arises because vacuum tubes are 
voltage amplifying devices which do 
not like working into low impedances. 
Consequently, although the average 
amplifier is not unduly worried by 
loads greater than the nominal 
matched impedance, the onset of dis- 
tortion is usually serious if the load 

Fig. 25. Effect of varying load resistance on maximum output voltage at 15,000 cps. 

o lo 20 30 
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impedance falls very much below the 
nominal matched value, and the same 
power output is expected. 

In order to obtain some factual in- 
formation, tests were carried out on a 
good quality power amplifier of repu- 
table vintage. Its power output was 
rated at 12 watts and its nominal 
matching impedance was 16 ohms. 
Fig. 25 shows the effect of varying 
load resistance on the maximum out- 
put voltage at 15,000 cps. Similar 
results were obtained at other fre- 
quencies in the working range; 15,000 
cps was adopted here because we 
happen to be interested in high -fre- 
quency performance for purposes of 
this discussion. The curve shows that 
the maximum voltage available, just 
short of clipping, falls away drastically 
as load resistance is reduced. For ex- 
ample, with a resistance of 5 ohms 
only 4.5 volts were available as com- 
pared with 15 volts across 16 ohms, 
corresponding to a drop of 10.5 db in 
maximum output voltage. In other 
words, when faced with a load re- 
sistance of 5 ohms the output of this 
amplifier is only equivalent to 11/4 
watts related to its matching im- 
pedance of 16 ohms. 

Fortunately, most practical ampli- 
fiers seem to have a slightly better 
performance as regards distortion and 
overload when working into reactive 
loads, and it appears that the re- 
sistance load is the worst case. When 
the electrostatic unit was connected 
to the amplifier used for the previous 
test, a maximum voltage of 5.7 was 
obtainable at 15,000 cps which, al- 
though better than the 4.5 volts ob- 
tained with a resistive load of the 
same value (5 ohms), is still 9 db 
below 15 volts. 

This drop of 9 db does not mean 
that the output will be 9 db down at 
15,000 cps during normal operating 
conditions. What it does mean is that 
this particular amplifier /loudspeaker 
combination will handle 9 db less input 
at 15,000 cps without distortion, rela- 
tive to the mid -range input. 

Thus if the amplifier is fed with a 
15,000 cps signal and the level gradu- 
ally increased, it is obvious that dis- 
tortion will occur earlier than would 
have been the case with a load im- 
pedance of 16 ohms or more. The 
position could of course be eased by 
treating the loudspeaker as a 5 -ohm 
unit and rematching with a suitable 
transformer, but this would result in 
a loss of sensitivity amounting to 5 db 
which would be unacceptable, espe- 
cially in view of the fact that the 
electrostatic unit is already less sensi- 
tive than high -flux, moving -coil types. 

Full -range electrostatic loudspeak- 
ers behave in a similar fashion at high 
frequencies, but the impedance can be 
prevented from rising too severely at 
middle frequencies by crossing over to 
an electrostatic bass section at a care- 
fully chosen point. Clever circuit de- 
sign also helps matters here, an arti- 
fice not open to the tweeter manufac- 
turer because he has no control over 
the type of bass speaker with which 

RADIO & TV NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


his unit may ultimately have to work. 
As the frequency goes down, the 

impedance continues to rise, as one 
would expect with a capacitive device. 
In a typical case the impedance of a 
nominal 15 -ohm electrostatic unit 
reaches 30 ohms at 40 cps. This is 
actually a benefit because the electro- 
static is a voltage -operated device and 
the rising impedance insures that the 
amplifier can maintain its drive down 
to the lowest frequencies. On the 
other hand, the operation of a moving - 
coil speaker depends upon current, so 
that an impedance rise at low fre- 
quencies results in more difficult con- 
ditions for bass reproduction. 

The question which now arises is 
whether this falling high- frequency im- 
pedance will cause the amplifier to 
run into distortion on speech and 
music, and here the usual crop of if's 
and but's begins to sprout. Certainly 
there is a tremendous amount of en- 
ergy in sounds such as a cymbal crash, 
which make heavy demands upon the 
power amplifier, especially if recorded 
out of balance and reproduced at high 
level. It is therefore likely that elec- 
trostatic speakers will require the use 
of amplifiers in excess of 15 watts' 
rating if full -blooded reproduction is 
required. This increase in power is 
necessitated partly by the lower sen- 
sitivity of current electrostatic designs 
as compared with moving -coil types 
and partly by the mismatch referred 
to previously. It seems likely that 
30 -50 watt amplifiers will become more 
common as the electrostatic era dawns 
and develops. 

Now that we have reached the sub- 
ject of loudspeaker watts, this seems 
a good place to point out a few com- 
mon fallacies. With the moving -coil 
loudspeaker most of our calculations 
are based on the nominal impedance 
at around 300 -400 cps where we see 
from Fig. 23, the load is almost a 
pure resistance. In these circum- 
stances it is permissible to calculate 
the power absorbed by the speaker 
from the formula: 

Power = V- watts 

where: V = voltage across voice coil 
Z = loudspeaker impedance in 

ohms. 
Thus in the case of the unit of Fig. 23, 
for 4 volts across the voice coil the 
power input would be: 

4z 

15 = 1.07 watts 

At all other frequencies, variations in 
impedance and phase angle must be 
taken into account by inserting phase 
angle into the formula, thus: 

Power = V= cos watts 
Z 

where : 0 is the phase angle. 
Hence for the same 4 volts at 31 cps, 
the power input has fallen to 0.05 
watt. Although the power input to 
the unit has fallen so drastically, it 
must be remembered that the effi- 
ciency has increased enormously, due 
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Fig. 26. Actual photographs of oscilloscope records of the shock effect on various 
speaker /cone /coil /magnet assemblies. (A) A 6 -inch unit with low flux density. 
corrugated cone suspension. Note "ringing" with exponential decay rate and 22 
vibrations before cone comes tò rest. (B) A 5 -inch unit with high flux density, 
cloth suspension, and a finer spider. Note big improvement over part A. Input 
at 0.5 volt. (C) Some as part B, but magnet reduced from 13,000 gauss to 5000. 
Note the 7 or 8 oscillations instead of the previous 4 or 5. Input increased to 
1.5 volts to make up for the loss of sensitivity. (D) An 8 -inch speaker with 
8000 -gauss magnet. A corrugated cone suspension is used. (E) Same as for part 
D but speaker uses an 13,000 -gauss magnet. Note the greater sensitivity and 
better damping shown by the rapid rate of decay, with fewer oscillations. (F) Some 
as for part E but with cloth suspension. which lowers the frequency of the cone 
resonance and, in addition, reduces the number of vibrations. (G) Goodmans 
8 -inch unit with free -edge cone and saturated pole. Low resonance frequency and 
rapid decay rate is shown. (Note: The unit was referred to in previous article.) 
(H) A typical 12 -inch unit with corrugated cone and a 13,000 -gauss magnet. (J) Same 
as for part H but with cloth surround. Note the obvious improvement. (K) Some as 
for part J but magnet improved to 17,000 gauss. Again there is an obvious im- 
provement. (L) A 15 -inch unit with a large magnet. There is Iittle or no ringing here. 

to the fundamental resonance which 
occurs at 31 cps. The actual sound 
power output is therefore maintained 
to a great extent. Similarly, at 15,000 
cps the input power is 0.16 watt, but 
here there is no resonance to boost 
efficiency so that the output falls 
accordingly. (Hence the importance of 
avoiding the impedance rise as much 
as possible, as already pointed out in 
Part 5.) 

It is interesting to look at the elec- 
trostatic tweeter from the point of 
view of power absorbed for the same 
input of 4 volts. At. 1950 cps where 
the phase angle is zero, the power 
absorbed is % watt, while at 15,000 
cps the power is 11/4 watts. 

These few figures should suffice to 
show how meaningless it is to talk of 
loudspeaker watts by merely consider- 
ing voltage and rated impedance. 

Generally speaking, however, we are 
not concerned with the actual power 
absorbed by the loudspeaker, but by 
the voice -coil current in the moving - 
coil type and the voltage across the 
plates in the electrostatic type. Thus 
we strive to keep the impedance from 
rising in the case of the moving -coil 
and from falling in the case of the 

electrostatic. With typical contrari- 
ness, nature opposes our efforts. 

Here ends the first lesson by Mr. 
Cooke. 

Transient Response & Resonances 

These qualities are taken together 
because one is dependent on the- other. 
Absence of resonance (or ringing) 
ipso facto results in good transient 
response provided a sufficiently wide 
frequency range is covered. 

The basic difference between a loud- 
speaker and a musical instrument is 
that in the one all resonance should, 
in theory, be avoided like the plague, 
whereas in the other maximum reso- 
nance is the objective. Piano makers 
strain at the leash to increase the 
effectiveness of the soundboard or 

(Continued on page 106) 

Fig. 27. Shock tests showing effect of mag- 
net. (A) A 10 -inch loudspeaker unit with 
a 10.000 -gauss magnet. (B) Same as for 
part A but with a 14,000 -gauss magnet. 

Fig. 28. Shock tests showing the effect of various cone suspensions. (A) A 10 -inch 
unit with corrugated cone surround. (B) Some unit with cloth and (C) foam surround. 
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By WILLIAM LEONARD 

Intelligent competition and continued survival of 

independent service depend on them, in one view. 

SEVERAL years ago, in an article 
titled "Trade Associations, Key to 
Intelligent Competition," the Hon- 

orable Raymond Blattenberger said, 
"Business has found that the collective 
intelligence of a group is greater than 
the intelligence of any one of the 
individuals. Unity of purpose and unity 
of action will carry an industry farther 
than almost any amount of individual 
effort." 

The electronic service industry has 
covered a good many rough miles of 
going since TV launched it into the 
realm of big business a decade ago. 
It passed through an era when it was 
a business bonanza for any aggressive 
TV technician who had a yen for a 
business of his own. The ease with 
which any alert, ingenious technician 
could make money out of TV service 
spawned some very bad business prac- 
tices that are now starting to spill a 
lot of trouble into the laps of all elec- 
tronic service dealers. 

It can be safely said that more than 
99% of the people who operate inde- 
pendent service businesses are funda- 
mentally honest men. Their ambition 
is to give the best possible service and, 
of course, they hope for a better -than- 
average return from their efforts. 

Unfortunately, the bad business 
practices that were woven into the 
fabric of TV service during the boom 
days, when the service industry was 
being formed, have carried over into 
the lean years. They serve as mill- 
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stones around the necks of the men 
who are struggling to bring a measure 
of long -range stability into their own 
businesses. 

These bad business practices are so 
deeply rooted and so, insidious that 
many service dealers are looking fran- 
tically for outside assistance to correct 
them, even to the point of turning con- 
trol of the industry over to politicians. 
To date it has been a fruitless battle 
because the elimination of most of the 
real troubles that weigh heavily on 
independent service shops can be cor- 
rected only by the members of the 
service industry itself. 

There is an old truism to the effect 
that "anything worth having is worth 
fighting for." The major barrier in the 
path of independent service has been 
that service dealers spend the bulk of 
their time and effort fighting each 
other, instead of pooling their efforts 
in a common program to build prestige 
for their businesses in the eyes of their 
ultimate employers -the public. 

In order to work harmoniously to- 
gether in programs for their common 
good, service dealers must get ac- 
quainted -must know each other. In 
our society, this is accomplished 
through formal trade associations. By 
means of by -laws and codes of ethics, 
associations provide a solid foundation 
on which men of integrity can work 
together to build an industry. 

In recent years, the most successful 
service associations have been those 

that are primarily concerned with elec- 
tronic service as a business. While 
members continue to maintain a 
healthy interest in the changing tech- 
nology of equipment and service, their 
association efforts are directed toward 
creating a healthier business atmos- 
phere for all honest independent elec- 
tronic service dealers. 

When service dealers get to know 
each other through their regular asso- 
ciation meetings, they soon discover 
that the major problems of any one 
of them are the major problems of all. 
Every man gains something in the 
exchange of information and ideas. 
Differences of opinion are resolved 
through frank, open discussions aiid 
the over -all gain is a steady rising of 
the business operating methods of all 
active members of the association. 

Service dealers who work together 
in an association learn to respect each 
other. Since the public will not respect 
an industry whose members have no 
respect for each other, the fellowship 
of service businessmen working to- 
gether in an association will help to 
eliminate the petty back -biting that 
has been a cancer in the side of the 
service industry for many years. 

We live in a dynamic era of con- 
stant, relentless change. The neigh- 
borhood grocery store that existed on 
"standard mark -ups" has been steam- 
rollered out of business by the fabu- 
lous super- markets that prosper on 
inventory turn -over. The once all -im- 
portant prescription department in 
drug stores is now a sideline in modern 
drug- variety stores. But there are still 
thousands of independent grocers and 
druggists who own and operate pros- 
perous businesses. They have matched 
the progress of chain and super -mar- 
ket development through the help of 
their own independent trade associa- 
tions -men working together in pro- 
grams for their common good. 

The specter of factory -controlled 
service hovers over the independent 
electronic service industry. A nation- 
ally known brand name inspires con- 
fidence. Independent service can put 
its collective weight behind a brand 
name of its own on a national scale. 
But it will require cooperation in all 
forty -eight states through the medium 
of local and state service associations. 

The electronic industry holds a 
glowing future for independent service 
dealers if they are wise enough to join 
forces and cooperate from coast -to- 
coast in programs that are for their 
common good. 

The first and biggest problem the 
service industry must tackle is that of 
building customer good -will and re- 
spect for members of the independent 
electronic service industry. It must 
work .hard to wipe out the suspicion 
and distrust of the average set owner 
when he calls an independent service 
dealer. This job must be done by the 
independent service industry itself 
working cooperatively in local, state, 
and national associations. It is not 
the responsibility of the set or compo- 

(Continued on page 168) 
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Practical Color TV 

For The 

Technician 

By KEN KLEIDON 
National Color TV Manager 

Hycon Electronics 

OF THE FOUR areas of interest to 
the service technician, the nature 
of the transmitted color signal has 

already been discussed. In connection 
with this signal, some preliminary con- 
sideration of the receiver circuits in- 
volved with it were inevitable. In this 
article, a more extensive treatment of 
these circuits will be attempted. 

As we have said earlier, the color 
circuits are those which process only 
that portion of the total transmitted 
signal which pertains to color informa- 
tion. Also by way of recapitulation, 
these signals are the color -burst and 
chrominance signals. Since this type 
of signal information differs from the 
more familiar video information and 
synchronizing pulses associated with 
monochrome TV, the types of circuits 
used for processing these color signals 
will also be on the unfamiliar side. 
However, an over -all appreciation of 
their function and operation is a neces- 
sary prelude to signal tracing, analysis 
of circuit failures, and other tech- 
niques of troubleshooting. 

Fig. 1 is a block diagram of the 
color circuitry of a typical 1957 color 
receiver. The three lower blocks - 
burst amplifier, oscillator control, and 
3.58 -mc. oscillator- represent the col- 
or- reference subcarrier oscillator and 
synchronizing circuitry. The remain- 
ing blocks represent the chroma cir- 
cuits. The six blocks illustrate the 
basic functions which must be incorpo- 
rated in every color receiver. Fig. 1 
represents only one of the specific cir- 
cuit arrangements that may be used 
to accomplish these basic functions. 

Every color receiver will contain an 
oscillator operating at 3.58 -mc., which 
supplies two subcarrier reference sig- 
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Part 3. Eight typical color- processing circuits, 
from the same number of different color receivers. 

nais to the demodulators. Also, cir- 
cuitry to control the phase and 
frequency of the color oscillator will 
be included, along with a circuit for 
separating the color -burst signal for 
synchronization. A chroma amplifier 
will be required to select and amplify 
the chrominance signal, as well as two 
demodulators to detect the chro- 
minance signal. A matrix circuit will 
also be required to develop the third 
color -difference signal and a color - 
killer stage will usually be provided 
to disable the chroma circuits during 
monochrome reception. 

(EDITOR'S NOTE : Color -killer stages 
were omitted in some early designs in 
which it was necessary to manipulate 
the chroma control manually in order 
to avoid color contamination of a 
monochrome picture. Omission of this 
stage in more recent designs does not 
mean the same thing however. In some 
receivers the color circuits are only 

Fig. 1. This block diagram character- 
izes the type of color receiver circuit 
produced and sold during this past year. 

FROM 
CHROMA 

DETECTOR 

C-B 

CHROMA 
AMPLIFIER 

DEMODULATOR 
MATRIX 

BURST 
AMPLIFIER 

OSCILLATOR 
CONTROL 

3.58MC. 
OSCILLATOR 

R-Y 
B-Y 
G-Y 

op,. rative when made so by incoming 
color signals. Therefore, they do not 
require de- activation during mono- 
chrome reception, and the killer is un- 
necessary. For example, see details of 
a G -E color receiver on page 66 of our 
May, 1957 issue.) 

As shown in Fig. 1, the chrominance 
and color -burst signals are applied 
from the chroma detector to the 
chroma amplifier. Both signals are 
amplified and the chroma (C) signal 
is applied to the demodulators while 
the color -burst (B) signal is coupled 
to the burst amplifier. The burst am- 
plifier separates the color burst from 
the chrominance signal and also am- 
plifies the color burst before coupling 
it to the oscillator -control circuit. The 
oscillator- control circuit compares the 
3.58 -mc. oscillator signal with that of 
the color -burst signal and provides a 
correction voltage for the oscillator, 
when a difference occurs, to assure 
synchronization. The 3.58 -mc. oscil- 
lator generates two subcarrier refer- 
ence signals which are applied to the 
demodulators. 

The demodulators receive the refer- 
ence signals from the 3.58 -mc. oscil- 
lator and the chrominance signal from 
the chroma amplifier. The chro- 
minance signal is demodulated or de- 
tected, and two color -difference signals 
are then obtained. The third color - 
difference signal is derived through 
the matrix circuit by mixing together 
the two color -difference signals ob- 
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Fig. 2. A typical two -stage chroma (bandpass) amplifier. This one is used 
by Emerson. The stages are stagger -tuned in a manner somewhat similar to 
that used in video i.f. amplifiers, but the frequency range is different. 
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Fig. 3. RCA uses this color -killer 
circuit. During monochrome recep- 
tion, output from this tube cuts off 
the chroma amplifiers, prevent- 
ing color output from these stages. 

COMPOSITE 
COLOR SIGNAL 3.56MC k r SE PT. 

1 SET. 

TO 
PHASE 
SET. 

NEGATIVE - 
PULSE - 
Fig. 4. A keyed amplifier (Admiral) 
separates the burst from the compos- 
ite color signal and applies it to 
the color phase detector for sync. 

tained from the demodulators, in the 
proper proportions. The three color - 
difference signals (R -Y, B -Y, and G -Y) 
are then coupled to the appropriate 
control grids of the color picture tube. 

Basic stages and circuits involved in 
the process just outlined are presented 
in Figs. 2 through 8. These seven 
circuits have been extracted from the 
receivers of seven different manufac- 
turers. Although variations do occur, 
each circuit chosen is a popular one 
which generally represents its counter- 
part in other receivers. Once basic 
function is understood, differences 
from one manufacturer to another - 
except in those rare cases where 
radical design differences occur -will 
not present any great difficulties in 
servicing. 

Fig. 2 is the chroma (or bandpass) 
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amplifier circuit of one color receiver, 
made by Emerson. This circuit em- 
ploys a two -stage amplifier of the 
staggered -tuned type, somewhat simi- 
lar to a video i.f. amplifier, the only 
difference being that the chroma am- 
plifier handles frequencies in the 
vicinity of 3.1 to 4.1 mc. The response 
of this amplifier is centered around 
the subcarrier frequency of 3.58 mc., 
and extends 500 kc. above and 500 kc. 
below it. From the chroma detector, 
the chrominance and color -burst sig- 
nals are both amplified by the chroma 
amplifier. In the output of the second 
chroma amplifier, the color -burst sig- 
nal is separated and the chrominance 
signal is applied to the demodulators. 

As shown in Fig. 2, three signals are 
coupled to the grid of the first chroma 
amplifier : a.c.c., color -killer pulse, and 
chroma -control pulse. The a.c.c. (auto- 
matic chrominance control) is applied 
in the form of a negative bias voltage 
coupled from the oscillator -control cir- 
cuit. The negative bias voltage is de- 
pendent on the color -burst signal am- 
plitude. If the chrominance signal, 
which includes the color burst, is re- 
duced in amplitude for any reason, the 
amplitude of the color -burst signal is 
reduced accordingly and consequently 
the negative a.c.c. output of the oscil- 
lator- control circuit is reduced. The 
negative bias voltage applied to the 
grid of the first chroma amplifier thus 
also becomes less, thereby permitting 
more gain in this amplifier. 

Conversely, for an increase in chro- 
minance signal amplitude, the bias will 
increase to reduce the chroma ampli- 
fier's gain. The a.c.c. circuit is similar 
in operation to an a.g.c. circuit. In the 
same way that an a.g.c. circuit main- 
tains a relatively constant detector 
output signal amplitude, independent 
of signal variations, the a.c.c. circuit 
maintains a relatively constant chro- 
minance- signal amplitude, applied to 
the demodulators, independent of 
color -burst or chrominance -signal var- 
iations. 

The chroma control varies the am- 
plitude of a pulse which is also applied 
to the grid of the first chroma ampli- 
fier. The pulse is positive during the 
horizontal blanking interval, which 
coincides with the color -burst signal 

transmission period. This pulse also 
influences the gain of the chroma am- 
plifier during that period. 

Also shown coupled to the grid of 
the first chroma amplifier is a color - 
killer pulse. The pulse is coupled from 
the color -killer stage, illustrated in 
Fig. 3, which is simply an automatic 
circuit used to disable the chroma am- 
plifier during monochrome reception. 
This specific circuit is used in some 
RCA sets. The color killer prevents 
spurious signals from being passed by 
the chroma amplifier and appearing 
superimposed over the monochrome 
picture. During color reception, the 
color -burst signal, present in the 
transmission, develops a high negative 
a.c.c. voltage which is coupled to the 
grid of the color -killer stage. This 
negative keying voltage is sufficient to 
prevent the color -killer stage from 
conducting. 

During monochrome reception, the 
color -burst signal is absent and the 
a.c.c. keying voltage is reduced con- 
siderably, allowing the color -killer 
stage to operate. A positive pulse, 
during the horizontal blanking in- 
terval, is applied to the cathode of the 
color killer, as shown in Fig. 3. The 
color killer amplifies the pulse, which 
is then coupled to the grid of the 
chroma amplifier. Here a negative 
voltage derived from this pulse pre- 
vents the chroma amplifier stage from 
conducting during the line interval or 
retrace period. A threshold control is 
provided for precise adjustment of the 
operating point of the circuit. 

The color -burst signal, depending on 
the design of the receiver, may or may 
not be amplified by the chroma ampli- 
fier. In any case, however, the color - 
burst signal must be separated from 
the chrominance signal and applied to 
the color oscillator for synchronization. 
This separation is usually accom- 
plished by a burst amplifier (burst 
gate or burst keyer) circuit. The burst 
amplifier circuit of Fig. 4, used by 
Admiral, is designed to conduct only 
when the negative pulse is applied to 
its cathode, during the blanking period. 
This pulse reduces the grid- cathode 
bias sufficiently to allow conduction. 
Since the color -burst signal is trans- 
mitted during the blanking interval, it 
will be amplified, and output is devel- 
oped across the 3.58 -mc. tuned circuit 
in the plate, from which it is applied 
to the phase detector in the oscillator - 
control circuit. 

The color -burst signal is then usu- 
ally coupled to the color -phase detector 
(color -phase discriminator, burst -phase 
detector, or a.p.c.) circuit. The phase 
detector circuit (Fig. 5, after Sentinel) 
is similar to that of the horizontal 
oscillator control circuit in many 
black- and -white receivers. Two sig- 
nals, 180 degrees out -of- phase, are 
coupled back from the color oscillator. 
The color -burst signal is also coupled 
to the phase detector. The color -burst 
signal is compared to the two feedback 
signals, and any phase difference re- 
sults in a d.c. correction bias voltage, 
which is applied to the reactance tube. 
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A comparison of Figs. 4 and 5 would, 
at first glance, seem to indicate some 
sort of discrepancy : Fig. 4 shows two 
color -burst signals, 180 degrees out-of- 
phase, being taken off from the burst 
amplifier for application to the phase 
detector, while Fig. 5 indicates that 
only one color -burst signal is applied to 
the phase detector. Actually, either 
arrangement is possible. If one thinks 
back to the phase detectors used for 
horizontal- oscillator control circuits in 
conventional monochrome receivers, it 
w:11 be recalled that such variations 
are not uncommon. 

In horizontal phase detectors where 
one sync pulse is applied, two feedback 
signals are also introduced from the 
horizontal- output stage; conversely, 
where two opposite -phase sync pulses 
are applied to the horizontal phase de- 
tector, they are compared with a single 
feedback signal. Similarly, two color - 
burst signals in opposite phase may be 
combined with one oscillator feedback 
signal in the color -phase detector, or 
two opposite -phase feedback signals 
may be combined with a single oscil- 
lator feedback signal. In Fig. 6, for 
example, only one oscillator feedback 
signal is shown as being coupled back 
to the phase detector. 

The 3.58 -mc. color subcarrier refer- 
ence oscillator illustrated in Fig. 6, 
which is the particular one used in 
certain Sylvania color models, is held 
to correct phase and frequency by a 
reactance tube, not shown in the dia- 
gram. In this circuit, the d.c. correc- 
tion voltage provided by the phase 
detector is fed to the reactance tube 
rather than directly to the oscillator. 
This arrangement, common in color 
receivers, is also found in the hori- 
zontal- control circuits of earlier mono- 
chrome receivers, in some of which it 
is known as the "Synchrolock" circuit. 

The color subcarrier reference oscil- 
lator of Fig. 6, while it is locked by 
transmitted synchronizing information 
ultimately, is held close to the desired 
frequency by the 3.58 -mc. control 
crystal in its grid circuit. It provides, 
as already noted, a feedback signal to 
the phase detector. It also provides 
two 3.58 -mc. signals of different phase, 
taken off at different points in the out- 
put network, for application to the two 
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Fig. 5. (Above) A 
phase detector, like 
this one in a Senti- 
nel receiver, regu- 
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demodulators. In this case, the oscil- 
lator's output transformer supplies 
two subcarrier reference signals that 
are 146 degrees out -of- phase. This is 
the phase difference used simply be- 
cause, in transmission, R -Y and G -Y 
signals are 146 degrees apart. 

If R -Y and B -Y demodulators were 
used in the receiver, the phase differ- 
ence between the two 3.58 -mc. output 
signals from the oscillator would have 
to be 90 degrees apart, since that is 
the phase difference between R -Y and 
B -Y signals. If I and Q demodulators 
were used, the phase difference would 
also be 90 degrees. Actually, any two 
points may be chosen in the entire 
transmitted spectrum of chrominance 
information for the purpose of orienta- 
tion to determine the positions of all 
other points. We would only have to 
make certain that the receiver is 
accurately adjusted to the actual 
phase difference between these two 

points as it exists during transmission. 
The R -Y/G -Y demodulator shown in 

Fig. 8 could work with an oscillator 
like that shown in Fig. 6. The pair of 
demodulators shown, however, are 
actually used in Westinghouse color 
sets. The chrominance signal, from 
the chroma amplifier, is coupled to the 
plate of each of the two demodulators. 
Up to a point, demodulator action is 
similar to that of the common ampli- 
tude- sensitive diode detector. How- 
ever, if this were completely true, the 
output of both detectors would be 
identical. Actually, the presence of 
grids in these two detectors changes 
this operation somewhat: it provides 
the opportunity for gating the de- 
tectors; that is, turning them on and 
off at certain times. The two outputs 
from the oscillator, both at 3.58 -mc. 
but each in a different phase, are intro- 
duced at these grids. Thus each de- 

(Continued on page 173) 

Fig. 8. (Right) The R -Y and G -Y demod- 
ulators are used by Westinghouse. 

Fig. 7. (Below) A G -Y matrix amplifier, 
as found in a Motorola color receiver. 
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A Two -Meter 

t) 

Amplifier 
Construction details on a v.h.f. amplifier covering 
125 -185 mc. with 60% efficiency, power gain of 20. 

THE design of v.h.f. amplifiers poses 
no particular problem if the proper 
tube is chosen and care is used in the 

layout. The amplifier described was en- 
gineered by Gates Radio Company for 
50 watts output. Required driving pow- 
er is only 3 watts and neutralization is 
not necessary. 

Construction 
The input and output circuits are 

shielded from one another by a parti- 
tion. This minimizes stray coupling 
between the output and input circuits. 
Several other techniques were also 

used to make this a "real live" ampli- 
fier. The important circuit connec- 
tions and bypassing leads are of 
1/2" -wide copper strap. This reduces in- 
ductance and places the screen, cath- 
ode, and filament at nearly ground po- 
tential. 

The 5894 tube employs internal neu- 
tralization and is very stable. It has 
rather high input capacity which al- 
most precludes the use of a parallel - 
tuned type of circuit at these frequen- 
cies. A series type of circuit works to 
advantage, however, because it utilizes 
lead inductance and makes for only 

Table 1. Normal operating parameters of the two -meter v.h.f. power amplifier. 

OPERATING 
PARAMETER 144 mc. 166 mc. 

OPERATING 
PARAMETER 144 mc. 166 mc. 

E,, 

Plate input power 
Power output 
Plate dissipation 
Efficiency 
Driver power 
I_ 

Screen dissipation 
Screen supply 
Output control 
I. (each grid) 
E. (calculated) 
I clamp tube 

168 ma. 
490 v. 
82.5 w. 
50 w. 
32.5 w. 
61 

w. 
11 ma. 
168v. 
1.85 w. 
325 v. 
Min. res. 
4 ma. 
-60v. 
3 ma. 

172 ma. 
490 v. 
84.5 w. 
51 w. 
33.5 w. 
60.5,E 
2.5 w. 
l ma. 
168 v. 
1.85 w. 
325 v. 
Min. res. 
4 ma. 
-60 v. 

3 ma. 

Clamp tube dissipation .5 w. 
Grid tuning capacitor Vs mesh 
Plate tuning capacitor 3/s mesh 
Loading capacitor s/s mesh 
Distance between plate 

and output coil 3.8 " 

NO DRIVE CONDITION 

" 
75 ma. 

E 540 v. 
Plate dissipation (tube 

rated at 40 w. dissi- 
potion) 37.5 w. 

3 ma. 

E" 42 v. 
Screen dissipation .12 w. 
I,, clamp tube 15 ma. 
Clamp tube dissipation .6 w. 

.5 w. 
3/s mesh 
3/s mesh 
3/s mesh 

3 /s" 

70 

, ¡panel view of the 2 -meter amplifier. 

By 

HARDIN STRATMAN 
Eng. Dept., Gates Radio Co. 

one resonance in the grid circuit. This 
prevents oscillation at some spurious 
frequency. The plate circuit is con- 
ventional, parallel tuned. Using a grid 
dip meter, resonances other than the 
desired one may be found. Since none 
of these will coincide with identical 
frequencies in the grid circuit, the am- 
plifier tends to be stable. 

The output circuit is series tuned to 
ground and, in effect, "pulls out" every 
available watt. This technique works 
well with any r.f. amplifier and ap- 
plies especially to those in the v.h.f. 
range. 

To prevent over -dissipation of the 
5894 amplifier tube when drive is re- 
moved, a clamp tube was used. When 
drive is applied to the 5894 tube, grid 
current will flow through the 15,000 - 
ohm grid resistors and develop about 
-60 volts of bias from grid to ground. 
Part of this bias due to drive is ap- 
plied to the 6AQ5 clamp tube and ef- 
fectively cuts it off so that it draws 
almost no plate current. When drive 
fails, bias on the 6AQ5 and the ampli- 
fier tube will fall to zero and plate cur- 
rent in the clamp tube will rise. Since 
plate voltage for the clamp tube and 
the 5894 screen voltage is obtained 
through a dropping resistor, it will 
drop to a reasonable value and limit 
the plate current through the 5894 
tube to a safe value. An attempt was 
made to self -bias the 5894 with a cath- 
ode resistor. To obtain the desired 
output level, however, its value became 
so low that when drive was removed, 
the tube overdissipated badly. 

The amplifier was tested on two fre- 
quencies, 144 megacycles and 166 meg- 
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acycles. Table 1 tells the complete 
story. The results were almost iden- 
tical. After completing the test, the 
drive was increased to about 4 watts 
at 166 megacycles. Then, with careful 
tuning, it was possible to obtain nearly 
70 watts output with efficiency on the 
order of 68 %. With 600 plate volts 
available, it should be possible to ob- 
tain power output in the neighborhood 
of 70 watts consistently and without 
any difficulty. 

The tuning range of the grid and 
plate circuits was checked cold with a 
grid dip meter. The grid circuit cov- 
ered a tuning range of 125 to 190 meg- 
acycles. The plate circuit covered a 
range of 120 to 185 megacycles. With 
slight modification of the grid and 
plate circuitry, it is possible to cover 
a wider range of frequencies. With 
circuitry similar to that used in this 
amplifier, good results have been ob- 
tained up to 220 megacycles. With 600 
plate volts available, it was possible to 
obtain 70 watts at even these high 
frequencies. 

It is stressed that in building this 
amplifier wide copper strap be used to 
make all connections to the 5894 tube 
socket except the grids. Wire connec- 
tions will not work. Also, it makes no 
difference in what direction the grid 
coils (L,, L2) are wound, but after 
mounting, the coils must continue 
throughout the same direction from 
one grid to the other. 

This unit was designed for continu- 
ous commercial service. For everyday 
amateur use some variation can be 
made without affecting performance. 
The output control (R_) varies power 
about five to seven watts, depending 
on load conditions. Its removal is un- 
important. The filament transformer 
(T1) is capable of supplying 10 am- 
peres. It is also used to supply fila- 
ment voltage to the exciter. Only 2.25 
amperes is actually required for the 
amplifier. 

An isolating filter network consist- 
ing of C1, C2 and RFC1, RFC., and RP'C. 
is employed to keep any r.f. from leak- 
ing out of the shielded chamber over 
the supply leads. This could cause 
trouble in audio and exciter units but, 
if omitted, would probably not be no- 
ticed in amateur work. RFC,, inci- 
dentally, is wound from enameled wire 
rather than using a Z -144 choke be- 
cause the Z -144 will carry only 1 am- 
pere. 

Ventilation 
While the 5894 tube used does not 

require forced air cooling, it should not 
be completely shut off from free -air 
circulation. This can be effected by 
making a portion of the chassis from 
perforated aluminum or by drilling a 
few small holes. The shield cover (not 
shown in photographs), was construct- 
ed of perforated aluminum. As the 
tube heats it automatically creates an 
updraft and carries off most of the 
heat. 

Tune -up 

If voltages are applied to the coin- 
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6.3 
V.A.C. RFCI 

R2 
OUTPUT 
CONTROL 

+325V 

+500V. 

6605 
CLAMP 
TUBE 

VI 

RFC 3 

CS 

LOADING 
C7 

7 

JI 
RF 

INPUT 
3W. 

L5 J2 
R.F 

OUTPUT 

RI- 15,000 ohm, 2 w. res. ±10% (Allen -Brad- 
ley) 

R2 -5000 ohm, 2 w. pot ( Ohmite Type AB 
#CLU -5021) 

Rs- 10,000 ohm, 1 w. res. ±10% (Allen -Brad- 
ley) 

Ro-5100 ohm, 1 w. res. ±10% (Allen -Brad- 
ley) 

Rs- 15,000 ohm, 1 w. res. ±10% (Allen -Brad- 
ley) 

Cl, C2 -500 µµtd., 500 v. feed through capaci- 
tor (Centralab FT -500) 

cs, Cs -5 -29 µµtd. var. capacitor (Hammarlund 
HFD-30X) 

C4, C0-100 µpfd., 500 v. bypass capacitor 
(Centralab ZA -101 "Zipper ") 

C7 -3 -28 µpfd. var. capacitor (Sarkes Tarzian 
O -28G) 

RFCi -R.f. choke, 14 t. #18 en., 1/4" i.d. close - 
wound 

RFC2, RFC3, RFC RFCs -R.f. choke (Ohmite 
Z -144) 

J1, J2- U.h.f. receptacle (Am phenol .#83 -IR) 
T1 -Fil. trans., 6.3 v. c.t. @ 10 amps. (Triad 

#F21 -A) 
Li-Input coupling coil. 11/2 t. 3/4" i.d. with 

50W 

_J 

leads extending 2" beyond winding 
Lo -Grid coil. 2 t., 3/4." i.d. with one lead ex- 

tending 2" beyond winding and other lead 
extending 11/4" beyond winding. Leads at 
right angles to one another 

Ls -Grid coil. 13/4 t., balance same as L2 
Note: Distance between turns of Li, L2, and Ls 

is 1 /SIl. 
Li -Plate coil. Hairpin loop, 13/8" between legs. 

21/8" from closed to open end. Last 3 /8" of 
each lead has a double right -angle kink to 
f acilitate connection to "plate tune" capacitor, 
Cs. 

Ls- Output coupling coil. Hairpin loop, I3 /8" 
between legs. 11/2" from closed to open end. 
From this point, lead to J2 extends 13 /8" at 
right angles to plane of loop. Lead to C7 ex- 
tends 11 /2" at right angle to loop but in same 
plane. 

Note: All coils wound with #14 bare bus wire. 1- Terminal board (Jones #6 -142) 1- Shielded enclosure with partition, 14" long, 
41/4" high, 6" deep, mounted on standard 
19" long panel with ventilating cover. 

V1 -6AQ5 tube 
V2 -5894 tube (Amperex) 

Complete schematic diagram and parts 

pleted amplifier without drive, or if 
the grid circuit is off resonance, plate 
current will be at a minimum. The 
grid circuit should then be tuned for 
maximum plate current. The plate cir- 
cuit is next tuned for conventional dip 

list of the 125 -185 megacycle amplifier. 

and loading adjusted for maximum 
power into load or for maximum plate 
current. Output coupling may also be 
adjusted for best power output. Ad- 
justments of the output loading capac- 

(Continued on page 134) 

View behind the front panel showing placement of tuned circuits and vacuum tubes. 
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2lZacM L 

vice Shop 

IT WAS a perfect October day. The 
temperature stood in the mid- seven- 
ties; the sun flooded the landscape 

with a brilliant, golden light; only a 
half dozen puffy little white clouds 
polka- dotted the deep blue canopy of 
the heavens. It was a perfect day to 
be out of doors, to roam over hill and 
dale; so Mac, and his helper, Barney, 
were toiling away at the bench of the 
service shop. Their customers invaria- 
bly saved antenna jobs for snowy, 
blowy, rainy days. 

"Mac," Barney said as he watched 
his employer removing the leads from 
the signal tracer and storing them 
away, "even after watching you all this 
time, I still can't figure out how you 
decide just which instrument to use 
to tackle a particular service job. I 
know you use the scope most of the 
time on TV sets; but when you are 
troubleshooting radios, you pick up the 
v.o.m. one time; next time you switch 
on the v.t.v.m.; again you may break 
out the signal tracer as you did just 
now; quite often I see you use signal 
injection with the signal generator; 
and many times you use the scope. 
How do you decide which instrument 
is best for tackling a particular job ?" 

Mac tugged at an ear lobe thought- 
fully for several seconds before he 
finally said slowly, "To confess the 
truth, Flamehead, that is not easy for 
me to answer. Quite often the choice 
is apparently made below the level of 
consciousness and is based on sub-con- 
scious perception of symptoms. At 
least I do not say to myself, 'Now 
since this set shows this and that 
symptom, I should use this particular 
instrument to isolate the trouble.' I 
just have a sort of feeling that a par- 
ticular instrument will be best." 

"That's not much help," Barney 
grunted. 

"I know it's not; so let's see if we 
can't come up with something more 
concrete. To start with, you know I 
usually make a guess as to the gen- 
eral area in which the trouble will be 
found before I even take the receiver 
from its case. This guess is based on 
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what the owner tells me and what I 
can learn by manipulating the con- 
trols and watching and listening to the 
set. Such guesses are by no means 
infallible, but in a surprising number 
of cases -considering how easy it is to 
be misled by this kind of information 
-the hunches turn out to be correct. 
Naturally certain instruments have 
advantages in troubleshooting differ- 
ent parts of the circuit; so I just use 
the one best suited to the area I want 
to examine." 

"Let's have some ferinstances," 
Barney suggested. 

"All right. Suppose we start with 
the a.c. -d.c. set that will not light up. 
Of course an open filament is most 
often the cause of this. If speed in 
locating the open filament was all that 
mattered, we could use the ohmmeter 
of the v.o.m. to check continuity of 
each filament until we found the open 
one. However, it is better to check all 
the tubes in a tube tester. Not only 
will the tube with the open filament 
be found in this way, but you may find 
some other tubes with low emission, 
partial shorts, and so on. This helps 
tube sales and guards against call- 
backs." 

"Suppose the set lights up but no 
sound is heard." 

"That depends on what you mean 
by `no sound is heard.' If I cannot de- 
tect even the slightest hum from the 
speaker, I suspect an open voice coil 
or an open output transformer pri- 
mary. In either case, I'd probably 
check with the ohmmeter of the v.o.m. 
I prefer it over the v.t.v.m. in such a 
case simply because it is ready to go 
and requires no warm -up. If I heard 
a faint hum but no program coming 
from the speaker, I'd suspect a shorted 
bypass capacitor, an open resistor, or 
a shorted tube. Quite likely I'd try 
substituting tubes first because I could 
do this without removing the set from 
the cabinet. I'd be sure to try new 
mixer tubes and new second detector 
tubes because I know from experience 
that these can fail in ways that will 
not be revealed by many tube testers. 

After I had the set playing, then I'd 
run all the tubes through the checker. 

"If new tubes did not clear the 
trouble, I'd switch on the v.t.v.m. be- 
fore starting to take out the chassis 
screws and let it be warming up as I 
got the set out on the bench and se- 
cured the diagram and voltage data 
from the service files. I know that a 
methodical voltage check is the best 
way to locate the trouble and I like 
to use the v.t.v.m. for an extensive 
voltage check for several reasons: 
(1) It is less likely to be damaged by 
an unexpected high voltage you often 
encounter when you make a mistake 
on a pin number -which is very easy 
to do in a crowded chassis. (2) The 
v.t.v.m. loads a.v.c. circuits, an oscilla- 
tor grid, and other similar points much 
less heavily than does the ordinary 
v.o.m. (3) One lead from the v.t.v.m. 
can be left clipped to the circuit 
ground and the meter switched to 
read positive or negative voltages as 
required." 

"When you find an incorrect voltage 
what do you do ?" 

"Usually I switch off the set and 
fall back on the ohmmeter portion of 
the meter I'm using to try and run 
down a leaky capacitor, defective re- 
sistor, or what have you." 

"Why did you use the signal tracer 
just now ?" 

"Because the complaint was dis- 
torted sound. I wanted to locate the 
exact part of the circuit where the 
distortion began and I quickly found 
it started at the grid of the first audio 
stage. The bias cells supposed to keep 
a negative potential on this grid had 
gone sour and left it at ground poten- 
tial. As soon as I found the distortion 
started there, the cells were checked 
with the v.t.v.m. and found to be dead. 
I particularly like to use the signal 
tracer in working with noise or distor- 
tion that arises in the audio portion 
of a receiver." 

"Why not in the r.f. and i.f. por- 
tions?" 

"Because it tends to detune the 
circuits there and produce misleading 
results. I much prefer to inject a 
signal of the proper frequency from 
the signal generator and see how it 
feeds through these circuits. I know 
just about how much input signal is 
required at a mixer grid or plate or an 
i.f. grid or plate to produce a com- 
fortable volume from the speaker of a 
set that is working normally. Bad i.f. 
transformers or stages that are not 
putting out what they should are 
easily spotted with this signal- injec- 
tion technique." 

"How about the noisy sets? What 
do you use on them ?" 

"Depends on what kind of a noise 
it is. The scope is mighty hard to beat 
for running down hum. You can tell 
at a glance if the hum is 60- or 120 - 
cycle, if a filter capacitor is doing the 
job it should, or if a filament -to- 
cathode short is putting an a.c. voltage 
on the cathode. With enough experi- 
ence, you can almost tell from a look 

(Continued on page 158) 
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Low -Power 

Industrial 

-Way Radios 

By PHILIP J. D'ELIA 
Test Department Manager 
Kaar Engineering Corp. 

THE RAPID adoption of two -way 
radio by industry presents new 
opportunities to the electronic serv- 

ice technician. Most of the licensees 
owning equipment in this category will 
not employ full -time technicians to 
service their radio equipment, but will 
instead farm out the work to qualified 
service contractors. 

Any commercial enterprise meeting 
citizenship requirements is eligible for 
licensing in the low -power industrial 
radio service. In this service, power 
input to the final r.f. stage of the 
transmitter is limited to 3 watts, re- 
mote control of base stations is pro- 
hibited, and the assigned frequencies 
are shared with other licensees in the 
same category. It is intended that 
communication be confined, for ex- 
ample, to a single general plant area. 
The specific frequencies currently 
available to this service are 27.51, 
33.14, 35.02, 42.98, and 154.57 mc. Thus 
any company or individual engaged in 
a commercial enterprise may use two - 
way radio of this type for short -range 
communication. Licensing in other 
categories where higher power, longer 
range equipment may be used is re- 
stricted exclusively to certain types of 
industrial operations. 

The rush to make use of low -power 
industrial radio has been impressive. 
A large suburban shopping center in 
Seattle has equipped its security patrol 
cars with low -power two -way radio. 
At the Reno airport, service vehicles 
are dispatched by radio. The mate- 
rials- handling trucks in a large gro- 
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Fig. 1. Two -way units on 

fork -lift trucks coordinate 
supervisor with drivers. 

A fast-growing field holds promise for technicians 

seeking growth through diversification of service. 

cery warehouse in Palo Alto are 
radio -equipped, as are the fork -lift 
trucks, cranes, and a locomotive in a 
huge electric motor plant in Sunny- 
vale. Golf courses, schools, open -pit 
mines, and lumber yards are among 
the growing list of users of low -power 
facilities. 

In the field, maintenance is gen- 
erally confined to checking of the 
wiring on vehicles. The most common 
trouble is that of inadequate power 
reaching the mobile unit. The battery 
voltage, plugs, fuses, and cables should 
be checked. It is worth noting that 
low battery voltage can prevent trans- 
mitter operation even when the re- 
ceiver portion seems to operate nor- 
mally. Remembering this may prevent 
a wild -gocce chase when such a symp- 
tom occurs. 

Since interruption of communica- 
tions can cost money, the mobile unit 
is nearly always removed from the 
vehicle when it is being given pre- 
ventive or emergency maintenance. A 
spare unit is installed in its place so 
that the vehicle need not be taken out 
of service or handicapped by the ab- 
sence of radio. 

A typical mobile radio installation 
on a fork -lift truck, as shown in 

Fig. 1, consists of the communications 
unit, antenna, palm microphone or 
handset, shockmount, and power wir- 
ing. In some instances an auxiliary 
loudspeaker is included to permit use 
of the radio equipment as a mobile 
paging system. In the case of gasoline - 
powered vehicles, electric power is 
derived from the 6- or 12 -volt vehicle 
battery. On electrically propelled 
vehicles which use batteries of various 
higher voltage ratings, a separate 
battery may be provided for furnishing 
either 6 or 12 volts to the mobile radio 
unit. A d.c.- to -a.c. inverter may be 
used for delivering 117 volts a.c. to the 
mobile unit. 

Direct operation from the vehicle 
battery bank is possible by installing 
radio equipment designed to operate 
with that particular input voltage or 
by using a voltage -dropping arrange- 
ment to reduce the available battery 
voltage to 12 volts. A series -ballast 
arrangement of the kind shown in 
Fig. 2 may be made up for ready 
adaptation of a mobile unit to several 
different battery voltages. In the case 
shown, a 12 -volt unit may be operated 
from batteries ranging in output volt- 
age from 24 to 48 by choosing the 
correct connection for a jumper wire. 

Fig. 2. This ver- 
satile ballast ar- 
rangement permits 
adaptation of a 
12 -volt mobile unit 
to a wide range of 
battery voltages by 
choosing the proper 
jumper connection. 

24,32,36 
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BATTERY 

3 AMPERITE 
TYPE IS-Il 

BALLAST TUBES 
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CONNECT JUMPER 
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I -5 
I -4 8 3 -5 

3 -5 
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The author uses a crystal -controlled generator (left) to check a two -way unit. 

VHF SIGNAL 
GENERATOR 

COAX 
CABLE 

OUTPUT 
METER 

MOBILE 
UNIT 

Fig. 3. Receiver section is checked 
with signal generator and output meter. 

R.F. 
WATTMETER 

COAX 
CABLE 

COAX 

#49 LAMP 
SOLDERED TO 
CONNECTOR 

MUNITE-- y'MIC. UNIT 
11¡ 

-w_' 
IPRESS-TO -TALK 

BUTTON ACTUATED) 
IA) 

MOBILE 
dMIC. UNIT 

(PRESS-TO-TALK 
BUTTON ACTUATED) 

MATING COAX 
CONNECTOR 

IS) 

Fig. 4. Transmitter performance may be 
checked by measuring power output (A) 
accurately with an r.f. wattmeter or (B) 
approximately with a #49 pilot lamp. 

To permit the use of one universal 
radio unit, many systems use mobile 
units which are operable from either 
an a.c. source or a 6- or 12 -volt battery 
without modification. 

The antenna is a plug -in whip. 
When operating on 154.57 mc., the 
antenna is about 18 inches long. A 
new type of antenna for use on low - 
power industrial frequencies in the 30- 
50 mc. band is kept short by the use 
of a loading coil near the base. The 
palm- or hand -held microphone plugs 
into the front panel or control box, 
when one is used. In some cases a 
shockmount is not used and the mobile 
radio unit is attached directly to the 
vehicle. However, shockmounts are 
now common, since they not only 
afford equipment protection but permit 
rapid removal and installation of the 
radio unit. Power wiring generally 
consists of a pair of leads which run 
to the battery or other power source. 

The Kaar "IMP" (Industrial Mobile 
Phone) is a typical low -power in- 
dustrial radio unit with transmitter, 
receiver, and power supply in the same 
enclosure, and which may be used in- 
terchangeably as a mobile unit or at a 
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fixed point, as a base station. It will 
operate from a 117 -volt a.c. source 
without a converter, from a 6- or 12- 
volt battery, or with a dropping resis- 
tor. Although designed especially for 
operation on the low -power industrial 
channel at 154.57 mc., the "IMP" 
may be operated on any single fre- 
quency in the 152 to 174 mc. band 
and other models are available at 
other frequencies. Power input to the 
final r.f. stage is less than 3 watts, as 
specified by FCC regulations for low - 
power industrial service. 

No adjustments except the setting of 
volume level, squelch, and function se- 
lection controls on the front panel need 
be made by the user after the mobile 
unit has been installed. The installa- 
tion may be made by non -technical 
personnel provided the transmitter ad- 
justments are not touched. Access to 
the chassis is obtained by unlocking the 
cover with the key provided with the 
unit. 

When operating as a base station, a 
plug -in whip antenna may be used or 
an external antenna may be connected 
through no more than 25 feet of coaxial 
cable. The limitation on coaxial cable 
length is prescribed by FCC regulations 
and applies only to the low -power in- 
dustrial radio service. 

With electronic equipment used in 

!V 

Grid emission often 
causes hard -to -find 
difficulties in the 
v.h.f. range. To 
avoid such problems, 
a grid -circuit tube 
checker is being 
used in a periodic 
preventive-mainte - 
nance check of all 
tubes in the unit. 

the home, it is customary to wait for a 
breakdown to occur before any repair 
work is done. With systems of the type 
described here, it is generally not con- 
sidered wise to run unnecessary risk 
of having the equipment fail when it is 
needed most. Most operators prefer to 
have their systems checked at regular 
intervals to insure continuing optimum 
performance and maximum reliability. 
For this type of check, as well as for 
emergency repair, the units are brought 
into the properly equipped shop. 

Cleaning is an important part of pre- 
ventive maintenance. Foreign matter 
should be kept away from the chassis 
and all contacts, especially those on re- 
lays, should be kept clean. A rigorous 
visual inspection should be made of all 
components to detect incipient signs of 
wear or potential defects. Again, re- 
lays should especially be scrutinized. 
All tubes should be tested, transmitter 
frequency should be measured, and 
both receiver and transmitter sections 
should be re- aligned, if necessary. 

Receiver performance is checked by 
feeding a signal to the receiver antenna 
input jack and measuring the audio 
output, as shown in Fig. 3. The manu- 
facturer's recommendations should be 
followed on how much signal should be 
fed to the unit and how much output 
should be expected. In the case of the 
Kaar "IMP" for example, one watt 
of audio should be measured at the 
speaker terminals when a signal of 
1 to 1.5 microvolts, modulated at 30 
per -cent, is fed to the receiver input. 

If the receiver fails to pass this test, 
the alignment trimmers should be 
touched up and tubes should be in- 
spected. The tubes may be checked in 
a general -purpose tester for transcon- 
ductance, mutual conductance, plate 
conductance or emission, depending 
upon the type of tester used, and bad 
tubes should be replaced. The tubes 
may also be checked in a grid- circuit 
tester so that tubes with grid emis- 
sion or excessive interelectrode leak- 
age may be identified and replaced. 
Grid emission is an elusive trouble 
in new as well as used tubes which 
is not detected by conventional gen- 
eral- purpose tube testers and which 
can cause erratic operation. 
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After obviously defective tubes have 
been replaced, sensitivity should be 
measured and trimmers should be re- 
adjusted, as prescribed in the manu- 
facturer's instruction manual, for opti- 
mum performance. Sometimes it may 
be necessary to substitute new tubes, 
one -at -a -time, observing receiver gain 
after each substitution, since some 
tubes which check OK on tube testers 
may fail to function properly in some 
applications. 

Transny}tter tubes can also be tested 
on a general -purpose tester to detect 
obvious faults. Then they can be tested 
in the set by monitoring the various 
transmitter stages with a suitable test 
meter, according to the particular 
manufacturer's ins t r u c t i o n book. 
Power output may be measured with 
an r.f. wattmeter, or approximated by 
observing the glow of a type #49 pilot 
lamp used as a dummy load. These 
techniques are shown in Fig. 4. 

If power output is below normal or 
drops rapidly, new tubes may be tried 
one -at -a -time in the quest for improve- 
ment. Caution should be exercised to 
avoid shock when the transmitter is 
turned on. Prolonged operation of the 
transmitter, especially when it is not 
correctly tuned, is to be avoided to pre- 
vent damage to the tubes or compo- 
nents. A dummy antenna load (#49 
lamp is usually suitable) must be used 
when the transmitter is turned on to 
provide a proper load and to minimize 
radiation which could cause harmful 
radio interference. 

For alignment of v.h.f. communica- 
tions equipment, an instrument of the 
type ordinarily used for servicing home 
radio and television receivers is not al- 
ways satisfactory. The problem is not 
merely that of accuracy; at certain 
times it will be desirable or necessary 
to use a greatly attenuated output 
from the generator. On ordinary in- 
struments, even with the attenuation 
control set to minimum, signal leakage 
will be so high as to prevent sufficient 
reduction. There are a number of suit- 
able instruments on the market and 
they are expensive. 

The best alignment procedure to 
follow is the one specified by the manu- 
facturer of the equipment. His recom- 
mendation as to the type of meter or 
other indicating device to be used 
should also be followed. Sometimes a 
crystal -controlled reference oscillator 
is used to make sure that the signal 
generator is tuned to the correct fre- 
quency. The signal generator is ad- 
justed for zero beat with this reference 
signal. 

Transmitter frequency should be 
measured only with a frequency meter 
approved by the FCC, and the result 
of this test should be recorded. The 
exact frequency should be written 
down, rather than just an "OK" nota- 
tion. Where the system works on FM, 
frequency deviation should also be 
measured. In some sets, the trans- 
mitter can be adjusted to exact fre- 
quency by manipulation of a trimmer 
capacitor across the crystal. 

(Continued on page 178) 
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The steady character of 

repair and maintenance 
work in an electronic 
specialty, low -power 
two-way mobile radio, 
attracts many service professionals who seek new 
income sources free of unpredictable fluctuation. 

THERE WILL always be a certain percent- 
age of failures among electronic service 

shops. Of those that fail to make a go of 
it, it would be interesting to know how 
many were hovering on the edge of sol- 
vency until an unexpected downtrend in 
business, that would not ordinarily be of 
great duration, closed the doors for good. 

The search for steadier work that can fill 
in such dangerous gaps has been going on 
for many years. Nowadays, service also 
seeks relief from another pressure: in some 
areas, even where the full potential in re- 
pair of home radio and TV sets is realized, 
income is still not sufficient to ward off the 
curse of marginal operation. To this latter 
problem, the magic word, diversification, 
has been offered as an answer. In other 
words, just find something additional to 
work on. 

While this is more easily said than done, 
many establishments have found answers to 
both problems in the steady growth of two - 
way mobile radio. The manufacturers of 
these systems have not, in general, found it 
wise for them to undertake service and 
maintenance on their own, doing so only 
under the necessity of providing such sup- 

HEWLETT -PACKARD 
MODEL 200AB 
AUDIO OSCILLATOR 

HEWLETT -PACKARD 
MODEL 4108 
HIGH FRED. V.T.V.M. 

port in order to get the product sold. 
They have preferred to turn over the actual 
work to established service organizations. 

In the case of larger systems, which may 
involve vehicles ranging over a broad area 
away from the base station, it is not fea- 
sible for a single facility to provide all of 
the service. The manufacturer, then, is the 
holder of the fixed -fee service contract, but 
local authorized independents, billing back 
to the manufacturers, handle whatever work 
is required wherever the mobile unit hap- 
pens to be at the time it needs attention. 

In the case of low -power units for local 
use over a fairly limited area, a single in- 
dependent can handle an entire system. 
He will generally do so on a contract basis. 
This type of operation, plus the fact that 
these industrial units are more or less uni- 
formly in use without regard to time of 
year, avoids the pitfalls of seasonal income. 

This month's cover photo shows Milo Ad- 
ler, of the Hewlett- Packard Co., recording 
readings during a check of a Kaar low - 
power radiotelephone. Some of his instru- 
ments, identified below, are of the type 
recommended for this work elsewhere on 
this page. Cover photo by Cyril Glunk. 

SECO GCT -5 VARIAN G -I0 
GRID CIRCUIT TESTER GRAPHIC RECORDER 

KARR "IMP" 
MOBILE RADIO 

DONNER FLUTTER 
METER 

HEWLETT -PACKARD 
MODEL 608C 
V.H.F. SIG. GEN. 

SECO MONITRON 
SIGNAL TRACER 

HEWLETT -PACKARD 
MODEL 400D 
V.T.V.M. 

HEWLETT -PACKARD 
MODEL 1306 
LOW FREQUENCY 
OSCILLOSCOPE 
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everybody's 

doing it! 

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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Motion picture and TV personality, Jackie Coogan, looks on with 
unbelieving interest as his 14- year -old son, Anthony, prepares to 

assemble his latest Heathkit, a hi -fi.FM tuner. The Coogans have 
found out about the fun and savings of building their own electronic 

equipment the Heathkit way ... so why don't you? 

H eathkits® 
B y D A Y S T R O M 

...fun to build 

and a thrill to own! 

(V) Connect a 22 KO resistor (red- red -orange) 
from socket Cl (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 - 
nectiog securely. (1). 

( ) Install a .005 µfd capacitor from socket 
(NS) to ground lug C9 (NS). Dress th 
acitor close to chassis, under t 
capacitor previously insta''- 

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 kc with controlled h f 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 
tuning unit. Special alignment equipment is 

not necessary. Edge -lighted glass dial for 
easy tuning. Here is FM for your home at a 

price you can afford. Shpg. Wt. 8 lbs. 

MODEL FM -3A 

$2595 
(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. 8 lbs. 

MODEL BC-1A 

$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 1% db from 15-to 35,000 cps. 

Equalization provided for LP, RIAA, AES, and early 78's. 

Separate bass and treble controls. Low im- 

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. 

MODEL WA -P2 

$1975 

(with cabinet) 

An amplifier 
you will be 
proud to own 

70 -WATT 
AMPLIFIER 

Selects and 
controls sound 
to your taste 

PREAMPLIFIER 

H EATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH. 
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SINGLE -CHASSIS 
20 -WATT AMPLIFIER 

Hí -Fi equipment 
for your listening 

pleasure! 

ADVANCED- DESIGN 
25 -WATT AMPLIFIER 

Top performance 
in its 

power class! 
DUAL -CHASSIS 

20 -WATT AMPLIFIER 

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 corn - 
pliment the finest in program sources and speaker systems. 
Faithful sound reproduction is assured with a frequency 
response of t1 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 -5M 
MODEL W -5: Consists of W -5M kit above 
plus model WA -P2 preamplifier. Express only. $5975 
Shpg. Wt. 38 lbs. $79.50 

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 lbs. 

MODEL W -3A: Consists of W -3AM kit above 
plus model WA -P2 preamplifier. Express 
only. Shpg. Wt. 37 lbs. $69.50 
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MODEL W -3AM 

$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 *1 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, 
plus model WA -P2 preamplifier. Express only. 
Shpg. Wt. 35 lbs. $59.50. 

MODEL W4 -AM 

$3975 

Heathkits ... 
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. $3550 
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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 11%" H x 23" W x 11%" D. Con- 
structed of veneer -surfaced plywood, %" 
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 171A" D. Constructed of veneer -sur- 
faced plywood %" thick. Easy to build! Shpg. 
Wt. 80 lbs. 

MODEL SS -1B 

$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 
form. Power supply uses silicon -diode rec- 
tifiers. Shpg. Wt. 12 lbs. 

MODEL AG -10 

$4995 

HEATHKIT 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. MODEL 1111-1 -C 

Choice of two beautiful cabinets. Model MODEL HH -1 -CM 

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. EACH 

"BASIC RANGE" HI -FI 
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 countless 

applications. 
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Audio 
equipment 
for your 
hi -fi testing 

GENERAL PURPOSE" 
SCOPE 

AUDIO WATTMETER 

HARMONIC 
DISTORTION METER 

AUDIO GENERATOR 

AUDIO VTVM 

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 vdrtical 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 

$425° 

HEATHKIT AUDIO WATTMIETER 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 fo +30 db. All indications are read directly on a 
large 4%" 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. Afine meter to help supply 
the answers to your audio operating or power 
output problems. Shpg. Wt. 6 lbs. 

MODEL AW -1 

$295° 

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 4%" 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 
cps. Total range is 10 cps to 100 kc. Shpg. 
Wt. 8 I bs. 

MODEL AG -9A 

$345° 

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 

$495° 

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 low frequency tests. 
1% precision resistors employed for maximum 
accuracy. Stable, reliable performance in all 
ápplicatlons. Shpg. Wt. 5 lbs. 

MODEL AV -3 

$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. 
Gain knowledge of a new and profitable field 
by constructing this kit. Shpg. Wt. 12 lbs. 

MODEL CD -1 

$5995 

Heathkits.. 
By 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 harmonics. 
Effective two -way blanking to eliminate re- 
turn trace. Phasing control. Kit is complete, 
including three output cables. Shpg. Wt. 
16 lbs. 

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 
of circuit stability never before achieved in 
an oscilloscope of this type. Shpg. Wt. 21 lbs. 

MODEL 0 -11 

$695° 

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. 

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 MODEL VC -3 
measurment of unknown signal amplitude by 
comparing it to the known output of the VC -3 $125° 
on oscilloscope. Shpg. Wt. 4 lbs. 

Functional 
styling with 

clean uncluttered 
look 

COLOR BAR AND 
DOT GENERATOR 

TV ALIGNMENT 
GENERATOR 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 loctal tubes, 7 and 9 

pin miniature tubes, 5 pin hytron miniatures, and pilot 
lamps. Tube condition indicated on 41/2" 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-1 

$1450 

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 4%" 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 

'2250 

HEATHKIT ETCHED -CIRCUIT VTVM KIT 
This multi -purpose VTVM is the world's largest selling in- 
strument of itstype -and is especially popular in laboratories, 
service shops, home workshops and schools. It employs a 

large 4%" 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 1500.1t 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 MODEL V7 -A 

and quality of this VTVM cannot be dup- 
licated at this price. Shpg. Wt. 7 -lbs. 

Heathkils. 
B y D A Y S T R O M 

$2450 

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 4%" 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 
-10 db to +65 db. Easy to build and fun to 
use. Attractive bakelite case with plastic 
carrying handle. Shpg. Wt. 6 lbs. 

MODEL MM -1 

$2950 

Priced low 
to fit your 

budget 

HANDITESTER 

TUBE CHECKER 

/. 
, r ----= 

PICTURE TUBE 
CHECKER 

High quality 
test gear you 

will be 
proud to own 

ETCHED 
CIRCUIT VTVM 

20.000 

OHMS/VOLT VOM 
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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 -I 

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 

Heathkits... 
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 mmf 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 6G 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 

{ 

LABORATORY RF 

GENERATOR 

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, iñ- 
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 hew 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, 

f 

IMPEDANCE BRIDGE' 

BATTERY 
ELIMINATOR 

ISOLATION 
TRANSFORMER 

REGULATED 
POWER SUPPLY 

Laboratory 
facilities 

at low cost 

and the new "hybrid" automobile radios using both tran- 
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 

Heathkits..e 

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, and 

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 OM -1 

$50 

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 
a panel switch. Shpg. Wt. 17 lbs. 

$3550 
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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 

Heathkits... 
B y D A Y S T R O M 

are designed by 
licensed ham -engineers, 
especially for you 

HEATHKIT DX -35 PHONE AND CW 
TRANSMITTER KIT 
The DX -35 transmitter can be thought of as the "little 
brother" of the DX -100. It features both phone and CW 
operation on 80, 40, 20, 15, 11 and 10 meters. A single 6146 
tube is used in the final amplifier stage to provide full 65 
watt plate power input on CW, or controlled carrier modula- 
tion peaks up to 50 watts for phone operation. Modulator 
and power supplies are built right in and single knob band 
switching 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. Back panel control 
provides convenient switch selection of three different 
crystals, reached through access door at rear of cabinet. 
A most remarkable power package for the 
price. Complete step -by -step instructions 
with pictorial diagrams to assure your suc- 
cess in assembly. Shpg. Wt. 24 lbs. 

MODEL DX -35 

$56.5 

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 corn - 
ponents are used throughout, 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. 

HEATH COMPANY A Subsidiary of Daystrom, Inc.. BENTON HARBOR 15, MICH. 
October, 1957 85 

www.americanradiohistory.com

www.americanradiohistory.com


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. Simple to install and connect. You rtransmitter 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 MODEL CA -1 

evening and comply with FCC regulations 
now! Shpg. Wt. 4 lbs. $1395 

HEATHKIT "Q" MULTIPLIER KIT 

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 
hie) 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 ansi 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 $995 
Q Multiplier. Shpg. Wt. 3 lbs. 
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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 pane! 
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 lbs. 

Low Frequency Coil Kit: Two extra plug -in 
coils to extend frequency coverage down to 
350 kc. Shpg. Wt. 1 lb. No. 341 -A. $3.00 

MODEL GD -13 

$,995 

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 an 
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 impedancesfor5úor 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 

Heathkits... 
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..'1eceivers 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 Ibs. 

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 

BALUN COIL SET 
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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 ah 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 
breaker -points are accessible. Use it on auto- 
mobiles, boats, aircraft engines, etc. Shpg. 
Wt. 18 lbs. 

MODEL IA -I 

$5995 

IGNITION 
ANALYZER 

Kit includes everything 

you need for 

construction - even 

batteries! 

RADIATION COUNTER 

ENLARGER TIMER 

BATTERY TESTER 

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. 

MODEL ET -1 

$1150 

HEATHKIT BATTERY TESTER KIT 

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-1 

$850 
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CRYSTAL RADIO 

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 MODEL CR -1 

receiver functions. An interesting and valu- $795 
able "do -it- yourself' project for all ages. 
Shpg. Wt. 3 lbs. 

Heathkíts... 
M B y D A Y S T R O 

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 51/2" 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 

$895 

(Less cabinet) 

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH. 
October. 1957 89 

www.americanradiohistory.com

www.americanradiohistory.com


detects electrolysis 
currents which cause 

protects against possible... 
explosion and fire from 

undetected fuel vapor`: 
I.. 

FUEL VAPOR 
DETECTOR 

~ 

" 

ELECTROLYSIS 

deterioration of 
underwater metal 

fittings on your boat 

DETECTOR 

- 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 
simple to build and,instáll, 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. 

6 volt 
MODEL FD -1 -6 

12 volt 
MODEL ED -1 -12 

$3595 
EACH 

HEATHKIT BATTERY CHARGE INDICATOR KIT 

The Heathkit model Cl -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 

$1$95 

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 uá unit, mounted 
on a chrome -plated brass panel. The entire PM -1 measures 
only 3%" W x 6 %" 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 5g" H x 5%" D. Supplied with 
slip -in -place mounting brackets, which allow MODEL OF-1 

easy removal from ship bulkheads or other 
similar places. Shpg. Wt. 5 lbs. $4995 

(Available after 
November 15) 

Heathkits... 
B y D A Y S T R O M 

are sold only by direct mail, 
passing middleman 

profits on to you 

"do -it- yourself" 

electronics 

use it for a 

radio- compass or 

as a portable radio 

TRANSISTOR 
RADIO DIRECTION FINDER 

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. 

Res Caktioq 
Send for this 
informative booklet 

listing more than 

100 "do -it- yourself" kits. 

COMPANY A Subsidiary of Daystrom, lac. BENT®N HARBOR 1T'5g MICH. 

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 VIA 
Post 

Way Way 

Parcel 

Address Express 

City & Zone Best 
(PLEASE PRINT) 

1:1 Best 

QUANTITY ITEM MODEL NO. PRICE 

SEND FREE Heathkit Catalog 

POSTAGE 

TOTAL 

October, 1957 

) 
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Guy Lombardo 
makes his tape recordings on 

Iris. 
BRAND 

ferro -sheen 
ecording tape. 

That alone is not the reason 
why you should use 

BRAND 

ferro -sheen 
recording tape. 

Here's why you should use 

zri 
BRAND 

ferro -sheen 
recording tape: 

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 
i r i s h FERRO -SHEEN process results in 
smoother tape ...tape that can't sand 
down your m. - = . r shed oxide 
powder i your machine. e? Same 
as ordi 

Avails wherever quality ta - 's sold. 
ORRadio Indus Inc ika, Alabama 
Export: Morhan Exporting Corp., New York, N.Y. 
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario 
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HEATH 70 -WATT AMPLIFIER 
Heath Company of Benton Harbor, 

Mich. has added a 70 -watt unit to its 
line of high -fidelity amplifiers in kit 
form. 

The Model W -6M's circuit uses 6550 
output tubes and a special Peerless 
output transformer for minimum dis- 
tortion and maximum stability. Spe- 

cial driver circuitry prevents amplifier 
break -up at extreme power peaks. The 
power supply uses silicon -diode recti- 
fiers which are noted for long service 
and low resistance. The heavy duty 
power supply plus the rectifiers in- 
sure good regulation. 

A calibration control varies the 
damping factor from .5 to 12 at all 
output taps and sets amplifier con- 
ditions to the optimum value for any 
given speaker system. A quick- change 
plug selects 4, 8, and 16 ohms or 70- 
volt output and the correct feedback 
resistance. A built -in meter reads 
plate current for the power amplifier 
tubes and indicates when the 6550's 
are in balance. 

Write the manufacturer for full de- 
tails and price on this new amplifier. 

SIREN -P.A. SYSTEM 
Electronic Engineering Enterprises, 

116 W. Indian School Road, Scottsdale, 
Ariz. has developed a transistorized 

siren and p.a. system combination 
which has been designed especially for 
law enforcement and Civil Defense 
applications. 

The sound of the "Penetrator" is 
similar to that of a mechanical siren 
but is louder and more penetrating. It 
is fully automatic and has no vibra- 

tion, requires less battery drain, and 
has no moving parts. The unit is 
supplied complete with speaker, ampli- 
fier, control panel, and all cables. The 
p.a. feature is selectable by means of 
a switch on the control panel. The 
system is available for both 6- and 12- 
volt automotive battery systems or for 
installation on motorcycles. 

Write the company direct for a copy 
of a data sheet which gives full details 
and ordering instructions. 

DAMPED TONE ARM 
Intersearch Corp., 7 Arcadia Place, 

Cincinnati 8, Ohio is now marketing a 
Japanese -made tone arm which was 
designed for the firm by Charles 
Boegli of Cincinnati. 

Lateral viscous damping (silicone 
oil) soaks up resonances, aids tracking 
while the extremely low vertical 
inertia permits safe use of cartridges 
with low vertical compliance. 

Adjustable horizontal static bal- 
ancing reduces the effect of floor 
vibrations and minimizes groove jump- 
ing. The arm will accommodate all 

standard -mounting cartridges, includ- 
ing the high compliance models. There 
is negligible tracking error. The arm 
itself features modern functional styl- 
ing and will handle records up to 16 
inches in diameter. 

AUDIO ITEMS FROM MICROTRAN 
Microtran Company, Inc., 145 E. 

Mineola Ave., Valley Stream, N. Y. 

has recently released two new audi- 
ophile items of interest to the trade. 

The first is a hi -fi multiple speaker 
matching and level adjusting trans- 
former which is designed especially 
for the audiophile who is modifying 
or enlarging his sound system by the 
addition of auxiliary speakers, equal- 
izers, crossover networks, etc. The 
unit permits system changes to be 
made without unbalancing the present 
system by maintaining required im- 
pedance matches and power levels. 

The transformer has a power level 
of 50 watts and 100 watts peak, fre- 
quency response is 15 to 30,000 cps, 
power level adjustment can be made 
in 3 db steps, impedance matching 
range is 16, 8, 4 ohms, one- to three - 
speaker systems in any combination. 
The transformer comes with a hook -up 
chart. 

The second item is a magnetic tape 
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When you build your High Fidelity sound 
system, use THE VERY BEST 

LOUDSPEAKERS YOU CAN GET 

You are planning to build, or improve, your high fidelity sound system. Unstintingly, you 
will pour out your enthusiasm, time, and energy to get the finest music reproduction 
you can bring into your home. Get a loudspeaker that will do full credit to your handi- 
work ... Install a JBL Signature Extended Range Loudspeaker, or two -way speaker system, 
in your enclosure. 

JBL Signature Loudspeakers are made with the same careful craftsmanship, the same 
precision forming and fitting that you yourself would use if you set out to make the 
finest loudspeaker the world had ever heard. JBL Signature precision speakers are the 
most efficient loudspeakers made. 

With .a JBL Signature Loudspeaker in your high fidelity system, you can exhibit your 
components with pride, confident that those you have made yourself are being demon- 
strated in the most effective way possible. 

MODEL D130 -15" extended range loud- 
speaker 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 ulti- 
mate excellence of a JBL Signature two - 
way system. 

MODEL D208 -8" extended range loudspeaker A pre- 
cision 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 D208, properly enclosed, provides 
the most lastingly satisfactory 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. 

MODEL D123 -12" extended range loud- 
speaker With outstanding "presence" and 
clean response throughout the entire audio 
spectrum, the D123 features an unusual 
shallow construction. Only 3s /e" deep, it is 
designed to mount flush with the wall, be- 
tween studding, in any standard wall or 
partition. Frequently, the D123 is used in 
multiples in "infinite baffle" wall installa- 
tions. In this case the JBL Signature 075 is 
a logical high frequency unit to add when 
you advance to a two -way system. 

JBL 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 
available anywhere today. Included in 
the kit are the 150 -4C Low Frequency 
Driver, N500H Network, 375 High Fre- 
quency Driver, 537 -509 Horn -Lens 
Assembly. These are the same units.- 
including the serpentine acoustical lens 
-which are used in The Hartsfield .. . 
units designed originally for installation 
in the most modern theaters in the world. 

MODEL 175DLH high frequency 
assembly The acoustical lens is 
only available on JBL Signature 
high frequency units. The 14 ele- 
ment lens on the 175DLH disperses 
sound within the listening area over 
a 90° 'solid angle, smoothly, with 
equal intensity regardless of fre- 
quency. The acoustical lens is the 
greatest contribution to lifelike 
high frequency reproduction in 
20 years, and it was developed for 
use with high fidelity equipment by 
James B. Lansing 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. 

002 KIT Including some of the newest 
speakers made, the JBL Signature 002 
Kit includes a D123 for low frequency 
reproduction, N2500 Network, 075 High 
Frequency Unit. The 002 Kit is moder- 
ately priced, yet gives the user all the 
advantages of a two -way system made 
with independent drivers. 

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, radi- 
ates into the annular throat of 
an exponential horn. The result 
is high frequency reproduction 
of unmatched smoothness and 
clarity, absolutely free of reso- 
nances and strident peaks. The 
horn is beautifully machined 
from aluminum, the entire unit 
a gratifying, solid piece of fine 
craftsmanship. Designed for 
crossover at 2500 cycles with 
the JBL Signature N2500 Net- 
work. 

There are many more kits and loudspeakers in the 

yr 
JBL Signature line. Whatever your needs, you will find 
exactly the right unit or system in the complete JBL Sig - 
nature 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. 

'001 KIT Probably the most popular high 
quality two -way system on the market, 
the JBL Signature 001 system consists 
of a 130A Low Frequency Driver, N1200 
Network, 175DLH High Frequency Assem- 
bly. The 0130 may be substituted for 
the 130A without disturbing the balance 
or coverage of the system. 

NMI 
October, 1957 

means 
JAMES B. LANSING SOUND, INC. 
2439 Fletcher Drive Los Angeles 39, California 

Please send me the following: 
Free Catalog of JBL Name and address of Authorized JBL 
Signature Products Signature Audio Specialist in my community 

TECHNICAL BULLETINS ON: 

[1 D130 0123 D208 175DLH 075 130A 150 -4C 

Name 

Address 
City Zone State 

1 

93 

www.americanradiohistory.com

www.americanradiohistory.com


enekeficaolk -----\ 
THE MOST X 

NEARLY PERFECT 

LOUDSPEAKER 
/ 

Model 130 `\ i, 

JansZen 
"Sr NAMI1 C 

i i 
/ A NEW i 

STANDARD 

IN CONE 

WOOFERS 

. . -----0 
Model 250 measures only 183/ " high 
(exclusive of legs) by 243/4" wide by 
14" deep 

------ 

A COMPLETE 

RANGE 

LOUDSPEAKER 

SYSTEM 

Mode! Mode! Z -200 measures only 32" high 
(including 4" legs) by 24%4" wide 
by 14" deep 

NOW more than ever... 
Hear the Music, not the Speaker 

Write for literature and the name of your nearest dealer 

Products of NESHAMINY ELECTRONIC CORP., Neshaminy, Pa. 

Export Division: 25 Warren Street, N.Y.C. 7 Cable Simontrice, N.Y. 
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bulk eraser, the Model HD -11. It 
erases recorded signals and noise from 
tape below the level of standard erase 
heads. The spindle mounting of the 
reel permits rapid, thorough coverage 

without missed spots. The unit will 
handle reels from 5" through 10" in 
diameter. It may also be used for 
demagnetizing heads, tools, and other 
metal objects. 

NEW "LOW- PRINT" TAPE 
Minnesota Mining and Manufactur- 

ing Co., 900 Bush Street, St. Paul 6, 
Minn. has announced the availability 
of a new magnetic tape for the critical 
professional user. 

The "Scotch" No. 131 "Low- Print" 
re -duces print level by 8 db and in- 
creases frequency response. In addi- 
tion, through use of the company's 
"high potency" oxide in a thin coating, 
the new tape provides an improvement 
in short wavelength response of 2 db 
as compared with conventional tapes, 
with no loss in low- frequency per- 
formance. 

The tape is packed in a grey box 
marked "for professional use" and can 
be identified by a gold "Low- Print" 
seal on the cover. 

"REVOX" TAPE RECORDERS 
Electronics Applications, 150 East 

35th St., New York, N. Y. is handling 
the distribution of the new "ReVox" 
tape recorders in this country. 

The Model B -36 -1 single -track and 
Model B -36 -2 dual -track units feature 
three motors, separate recording and 
playback toroid heads, separate record- 
ing and playback amplifiers, an 8" 
coaxial speaker, and turret -assembly 
wiring. 

Wow and flutter are well within 

NARTB professional standards for 
studio machines at 7.5 ips, .15 to .20 
per -cent r.m.s. maximum measured at 
either 5000 or 3000 cps and including 
all sources. Frequency response at 7.5 
ips (1000 cps reference) is 40 to 12,000 
cps +1, -2 db, roll -off to 15,000 cps 
under -5 db. 
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Speeds are 3.75 and 7.5 ips with 
pole- switching hysteresis synchronous 
capstan driver. The circuit incorpo- 
rates eight tubes and three selenium 
rectifiers. 

The carrying case measures 181/8 "x 
111A6"x13%". A rack console version 
is also available for custom installa- 
tion. Write V. J. Skee of the firm for 
free literature. 

AM -FM TUNER FOR STEREO 
Lafayette Radio, 165 -08 Liberty 

Ave., Jamaica 33, N. Y. is now offering 
an AM -FM tuner designed for stereo 
reception. 

Incorporating separate FM and AM 
sections, the unit can also be used for 
dual monaural or straight monaural 
reception. Each section has its own 
3 -gang, flywheel tuning capacitor and 
separate volume controls. The tuner 
features 12 tuned circuits. There are 
four i.f. stages plus a Foster -Seeley 
discriminator in the FM section and 
two i.f. stages plus a tuned r.f. stage 
in the AM section. There are dual 

double -tuned transformer -coupled lim- 
iters. 

Frequency response is 20 to 20,000 
cps ± 1/2 db. Harmonic distortion is 
less than 1% on FM and less than 
1% on AM for 80% modulation. Hum 
level is 60 db below 100% modulation. 
FM drift is ± 5 kc. maximum. 

Featuring separate printed circuit 
board construction, the new tuner is 
available in kit form as the KT -500 
or fully wired as the LT -50. 

NEW ASTATIC ITEMS 
The Astatic Corporation, Conneaut, 

Ohio has announced the development 
of three new subminiature cartridges 
and a wide -range ceramic plug -in 
cartridge -needle combination. 

The subminiature "Climatite" car- 
tridges are designed for narrow arm 
record changers and are available in 
three models. The 120TS features an 
output of 3 volts with a frequency 
range of 30 to 11,000 cps; the 118TS 
has an output of .75 volt and a fre- 
quency range of 30 to 13,000 cps and a 
compliance of 1.2; the 124TS is a re- 
placement unit for Philco changers 
and features an output of 3 volts and 
a frequency range of 30 to 11,000 cps. 
Catalogue 33 -2, available from the 
company, contains complete informa- 
tion on these three new cartridges. 

The second item, tradenamed 
"Soundflow," has been designed as an 
original and direct replacement for 
ceramic cartridge applications. It con- 
sists of two components -the holder 
with "Turnunder" lever mounts on 
7A6" and 1 /z" centers which fit any 
standard manual or changer arm. The 

October, 1957 

when 
you buy 
the 
fabulous 

AUDAX TONFARM KIT 
A screwdriver ... 15 minutes of your time ... and the 
fabulous Audax tonearm kit - that's all you need to own 
your own compass -pivot Audax Professional Tonearm 
at a big saving! You'll find accurate assembly of this exclusive kit 
a very simple affair - with assurance that the final result 
will be as fine as factory -assembled units ! Use any cartridge 
with your Audax arm. Thrill to the wonderful new 
difference it makes in your high fidelity system -a difference 
that confirms your wise choice in owning one of the 
finest tonearms ever made! 

At your dealer { 12" Tonearm Kit $14.555 
16" Tonearm Kit $17.55 

BEST RECORD PROTECTION INSURANCE - 
Audax "Micro- poise "... the 

gram weight scale with 
"prescription" accuracy! $3.95 

AUDAX Div. of Rek -O -Kut Co., Inc., 38 -19 108 st., Corona 68, N. Y. 
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NEW' U SIVE 

ARKAY 

SP-6--Dual channel, preamp with cathode 
follower outputs. Con be used with tope 
deck, mag. phono, tuner, or aus. equip- 
ment. The construction of the 5P -6 allows 
for use as a conventional pre -amp. Fea- 
tures include 6 position func. switch: Sim- 

- ultaneous volume control: Loudness control: 
Bass control ± 16 db. @ 60 cps: Treble 
control ± 16 db. @ 10,000 cycles: 3 

position Hifllter and Lo- Filter: Freq. res- 
ponse ± .5 db. 20 to 40,000 cps. Sen- 
sitivity-tope, 4 mv. for .5 volt output - 
phono, 6 mv. for .5 volt output -tuner 
and aux. .3 volt for .5 volt output: DC 
fil.: Built -in power supply: 

Kit $34.95 Wired $47.95 

HI -FI 
KITS AND PREWIRED 

Prices 
5% Higher 

West of 
Mississippi 

'ST -11 -a binaurol tuner designed to provide the listener with 
stereo Hi -Fi of exceptional quality. Because each section con- 
tains own tuning condenser 1.F. strip, detector and cathode 
follower outputs, monaural tuning of AM or FM is possible. 
Arkay "Miracle Ear" sensitivity on FM gives 4 mv. for 20 db. 
quieting: Bandwidth 200 KC, 6 db. down: freq. resp. I.5db. 
20 to 20,000 cycles: Hum level -65 db.: AFC: adj. cathode 
follower output: 75 microsecond de- emphasis network. 
Arkay "Miracle Ear" sensitivity on AM gives 3mv. for 20 db. 
quieting: Bandwidth -8 KC: freq. resp. 20 -8,000 cycles: 
adj. cathode follower output. 

Kit $47.95 Wired $69.95 

STEREO 

MODEL SA -25 -dual channel pre -amp drives a monaural 25 
watt Linear Williamson amp. with your present amplifier 
for unsurpassable realism of Binaural sound. 
Channel 1 -25 watt amp: freq. resp. -± 2 db. @ 20 watts, 
20 to 20,000 cycles: sens. tape phono -4 mv. fer 20 watts: 
tuner aux. -.3V for 25 watts: Loud. Control: Volume Control 
-controls dual channels: Boss Control and Treble Control 
2 pos. "Lo -Cut" and "Hi -Cut" filters: Equal. switch for oll 
labels plus NARTB tope head. 
Channel 2 -.5V output -same sens. as channel 1: some pre - 
amp- features. Just add your present Hi -Fi amp, to channel 
2 and prepare yourself to enjoy the sound reproduction only 
ARKAY stereo can offer. 

Kit $59.95 Wired $89.95 

ARKAY FM -8-FM TUNER 
The standard of the professionals- engineered for precise FM 
reception ARKAY "Miracle Ear" sensitivity allows 1.9 uV. for 
20 db s/n Frequency response 20 to 20,000 cps. 3 tuned RF 
stages: Dual limiters Armstrong FM- Foster Seeley discriminator: 
Variable AFC: Silent tuning system. Tuning meter: Cathode fol- 
lower, high level and binaural FM (Multiplex) outputs. 0-100 
logging scale for station pinpointing: Self contained AC power 
supply 

Kit $39.95 

ARKAY AM -5-AM TUNER 
This new AM -S is the most sensitive tuner ever designed for 
Hi -Fi AM reception ARKAY ' Miracle Ear" sensitivity gives 2 uV. 
for 20 db s/n Wide bond (20.8500 cps.) and Narrow band 
(20.3500 cps ) reception 3 gang tuning condenser: 10 Kc. whistle 
filter 

Kit $23.45 

Wired $59.95 

Wired $35.95 

Get the new, big catalogue and specifications of the remarkable ARKAY radio, Hi -Fi and TV line 
Now at your local dealer! 

AR K AY 120 CEDAR STREET NEW YORK 6, N. Y. 
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cartridge -needle combination plugs in 
or out of the holder. 

Output is 1.3 volts and compliance 
is better than 2. Frequency response 

deP." ' 
is 30 to 15,000 cps for the Model 89TB 
while the Model 81TB has a frequency 
response of 30 to 15,000 cps, output 
of 1 volt, and compliance better than 1. 

53/4 -INCH REEL 
ORRadio Industries, Inc., Shamrock 

Circle, Opelika, Ala. has recently intro- 
duced a new 5s%4 inch reel to carry its 
"Irish Brand" tape. 

The new reel, in the distinctive 
shamrock design, will carry the same 
tape footage as the 5 -inch reel. The 
new reel, however, has a professional 
type hub (2344" diameter), the same 
size hub as the 7 -inch reel. This equal- 
izes tension on the tape and makes for 
smoother, more efficient operation of 
the recorder. 

The new reel also provides easier 
access to the threading eye by a 
larger opening in the reel. An added 
convenience is 24 square inches of in- 
dexing space on the two sides. The 
reel also incorporates the "No Spill" 
feature. 

SUPER POWER DRIVERS 
University Loudspeakers, Inc., White 

Plains, N. Y. has announced two new 
driver units which are said to have 
the highest continuous duty power 
capacity of any p.a. units. 

The Model PA -HF utilizes a water- 
tight, all die -cast aluminum housing 
for lifetime resistance to physical 
abuse. It is recommended for applica- 
tions requiring maximum power han- 

dling capacity, maximum sensitivity, 
and wide frequency response (70 to 
10,000 cps). 

The Model PA -50 uses the same in- 
ternal mechanism as the PA -HF but 
includes a heavy duty, multi -impedance 
line matching transformer built into 
the driver housing. Input terminals 
at the watertight base of the driver 
are marked directly in impedances of 
100/165/250/500 /1000/2000 ohms and in 
70 -volt power taps of 50/30/20/10/5/2.5 
watts when used in constant -voltage 
systems. 
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Both drivers have continuous -duty, 
full-range capacity of 50 watts and 
a continuous -duty adjusted range ca- 
pacity of 100 watts. The higher rating 
is achieved by limiting the frequency 
response of input to a range above 
the cut -off frequency of the associated 
trumpet. 

HIGH -POWER AMPLIFIER 
Lafayette Radio, 165 -08 Liberty 

Ave., Jamaica 33, N. Y. has added a 
Brociner- designed, 70 -watt amplifier to 
its line of audio gear available in kit 
and wired form. 

The new unit is capable of handling 
70 watts continuously, 80 watts 
momentarily, and 160 watts on in- 
tantaneous peaks. Frequency response 
is 10 to 100,000 cps -!-1 db at 1 watt 
with controlled roll -off above 100,000 
cps. Harmonic distortion is less than 
2% from 20 to 20,000 cps within 1 db 
at 70 watts and less than 1% at 60 
watts. IM distortion is under 1.5% at 

70 watts at 60 and 7000 cps and less 
than 1% at 60 watts. Hum and noise 
level is 90 db below full output. Vari- 
able damping factor is .5 to 12. 

Output impedances of 4, 8, and 16 
ohms are provided. A Chicago wide - 
range linear output transformer is 
used along with a meter for bias ad- 
justment and balance adjust. The 
amplifier is available in kit form as 
the KT -400 or fully wired as the 
LA -70. 

Write the company direct for full 
details and prices. 

FLOAT -STROBE UNIT 
CBC Electronics Co., Inc., 2601 N. 

Howard St., Philadelphia 33, Pa. has 
recently introduced a new record float 
which incorporates a novel strobe 
design. 

Made of aerated polyurethane in 
assorted decorator colors, the float is 
useful in protecting valuable records 
and improving sound quality. Magnetic 
pull between the cartridge and metal 
turntable is eliminated and the float 
helps to absorb motor vibrations. 

The label portion is recessed so that 
records can't slip and a strobe in all 
three speeds is printed on the label. 
The unit can be used for promotional 
purposes as they can be obtained with 
the dealer's imprint on quantities of a 
gross or over. 

TAPE TENSION GAUGE 
American Elite, Inc., 7 Park Ave., 

New York 16, N. Y. is handling the 
U. S. distribution of a professional tape 
tension gauge which is made by Tele- 
funken of West Germany. 

the 
finest .. . 

from 
every 
point 
of 
view... 

THE REK -O -KUT 
TURNTABLE ARM 

Most superbly styled of all arms - this is also the one turntable arm 
that offers best compliance, lowest resonance, optimum tracking ... to 
give you better sound ? That is why it is the one arm invariably sold with 
every turntable - outselling all other turntable arms combined! Write 
for catalog and free Strobe disc. $26.95 12" Arm, $29.95 16" Arm. 

EXCLUSIVE FEATURES ! Patented sealed Versa =Twin bearing 
pivot provides superior horizontal compliance. For free vertical 
motion, arm pivots are mounted in chrome steel ball- bearing races. 
Micrometer gram weight adjustment gives correct stylus pressure 
without need for stylus gauge. Has easy arm -height adjustment. 
Takes all popular cartridges. 

REK-O-KUT 
HIGH FIDELITY TURNTABLES- TURNTABLE ARMS 

38 -19 108th St., Corona 68, N.Y. 
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AMPEX STEREO 
SIGNATURE OF PERFECTION IN SOUND 

takes you 
BEYOND THE HI -FI BARRIER! 

Add Ampex Stereo to your system, and you've pierced the last bar- 
rier that stands between you and the long -sought goal of actually 
experiencing the complete realism of the original performance. 
Hear it once, and you'll never be satisfied with anything less. 
Ampex is most -wanted because it is best- engineered. You can install 
this precision tape -deck in the secure knowledge that it is not only 
the finest equipment available today, but years from now will still 
be outperforming everything in the field. 
In addition to the Ampex Model A124 -U recorder -stereophonic re- 
producer shown here, there are portables, modular units, and con- 
soles complete with their own AM -FM tuners and record changers. 

AMPEX 
CREATORS OF THE VIDEOTAPE TELEVISION RECORDER; MAKERS OF AMERICA'S BEST -ENGINEERED, MOST- WANTED AUDIO EQUIPMENT 

AMPEX AUDIO INC. 
1044 KIFER ROAD. SUNNYVALE. CALIFORNIA 
Please rush free Ampex Stereophonic Sound brochure to: 

NAME 

ADDRESS 

CITY 

12 WATT HI -FI 

AMPLIFIER -PRE -AMP KIT 
Simplified step -by -step 
instruction manual. pic- 
torial and schematic 
diagrams enable easy 
construction even with- 

F. O. B. N. Y. $26.95 Oct knowledge of elec- 
tron,cs. 

SUPER LINEAR 
only expensive 

type amplifier with 
CIR- 

CUIT: 
0Vnd only 

FREQUENCY 
expensive units. CIdb 

15.40 2C cps /GT. RESPONSE °_- 1 
15-40.000 cps below 30 watts. SHIPPING WEIGHT 
17 lbs. Model FL-10. 

Nationally Known Utah Speakers 
12" coaxial. exclusive built -In crossover network as- 
sures a frequency response from 35 to 17.500 ens. 
12 watt cap. 8 OHMS Impedance. 
lice. 524.55 . 

$11.95 
NEWEST MODEL MONARCH 4 SPEED CHANGER 
4 pole motor. intermix. manual player position. auto - 

tic shut-nlr. British -made. Complete with Cora.nle 
auto- matic 

sapphire styli cart. Base for 
$22.95 above -53.50: 45 indic -$2.39 

Send for Free Catalogue. Low. Low Prices on 
il Hi -Ci Units 

CUTICK ELECTRONICS Hl -Pl RADIO T.V. PARTS 
171 Washington St., WOrth 2 -5866, New York 7, N.Y. 
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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 sie plans, schematic and sample color 
filters 
Essential parts kit containing all special parts- 
coils. delay line. crystal, color filters - 
Up to 

t 
16' / A 17" and A 

sets- I UOU larger- L 
All other COLORDAPTOR parts, kits, 
motors. etc. available. Write for infor- 
mation and prices. 
COLORDAPTOR, 3471 Ramona, Palo Alto, Calif. 

This precision -built unit which is de- 
signed to measure the tension of the 
tapes in tape recorders has all of its 
movable parts mounted on ball bear- 
ings for maximum accuracy. Readings 

are taken from the large, clear scale 
which is marked off in grams. 

Write the distributor for full details, 
price, and delivery data. 

VIKING "CONSOLETTE" CASES 
Viking of Minneapolis, 9600 Aldrich 

Ave., South, Minneapolis 20, Minn. has 
announced the availability of two new 
"Consolette" cases to house its FF75 

series decks and RP61 and RP61S pre- 
amplifiers. 

The Model 400 accepts any of the 
company's decks and may be used 
either vertically or horizontally. It 
may be combined either vertically or 
horizontally, with one or more match- 
ing 401 amplifier cases to house a com- 
plete recorder or stereo combination. 

The units are available in neutral 
tan or black finish. 

"WIGO" COAXIAL SPEAKER 
United Audio Products, 202 -4 East 

19th St., New York 3, N. Y. is now 

offering a deluxe coaxial speaker, the 
"Wigo" CX -212B. 

Frequency response is 25 to 17,000 
cps; nominal power rating is 30 watts; 
free air cone resonance is 35 cps; and 
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the flux density is 13,500 gauss. 
The over -all diameter of the cone is 

12" with a front -to -back depth of 71/2 ". 
There is a 11/2" voice coil on the basic 
speaker and 1 /2" voice coils on the 
tweeters. A baffle opening of 101/2" is 
required. 

The speaker has a heavy cast alumi- 
num frame upon which the tweeters 
are mounted at an angle to provide 
120 degree sound dispersion. A cli- 
mate -proof synthetic is used for the 
voice coil and cone suspension. 

A data sheet on the CX -212B is 
available from the manufacturer on 
request. 

PENTRON UNIT ACCESSORIES 
The Special Products Division, The 

Pentron Corporation, 777 S. Tripp 
Ave., Chicago 24, Ill. has announced 

a complete line of accessories designed 
to be used with its "LP Magazine Re- 
peater," an endless tape unit for 
demonstrating products, playback of 
sales messages, etc. 

The unit plays from 1 minute up 
to 55 minutes. The new accessories 
include remote operating equipment, 
extra magazines, recorded music, 
patch cords, loading plates, tape splic- 
ing kits, etc. 

For a multi -colored brochure on the 
repeater and its accessories, write the 
manufacturer direct. 

AUDIO CATALOGUES 
CHOOSING A TAPE 

Reeves Soundcraft Corp., 10 E. 52nd 
St., New York, N. Y. has prepared a 
colorful pamphlet of interest to home 
recordists entitled "How to Choose the 
Right Recording Tape." 

The publication offers general in- 
formation on magnetic recording tape, 
recording characteristics, and the ele- 
ments, such as Mylar and cellulose 
acetate, which govern the physical 
characteristics of the product. Speci- 
fications on the firm's " Soundcraft" 
tapes are included. 

The booklet also describes the indi- 
vidual requirements which should be 
considered in the choice of tape, in- 
cluding permanence, recording times, 
dimensional stability, and price. 

BAFFLE CATALOGUE 
J. J. Powers Company, 1317 S. 5th 

Ave., Maywood, Ill. has issued an 
8 -page catalogue which describes its 
complete line of loudspeaker baffles. 

Included are wall and ceiling styles 
in hardwood, hardboard, and metal as 
well as portable models, high -fidelity 
enclosures, and accessories. Specifica- 
tions needed by contractors, architects, 
and sound engineers are given. 30 
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the 

sum 

Of 

all 

its 

parts ... 

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 

11_ e no e 

REK- O -KUT Rondine Turntable 

REK -O -KUT HIGH -FIDELITY TURNTABLES -TURNTABLE ARMS 
Dept. 123 38 -19 108th ST., CORONA 68, N. Y. 
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This CHANGER tops 
wow and flutter standards 
for broadcast turntables 

Thorens CD -43 record changer 

"Under almost all conditions the unit was better than the NARTB 
specification for broadcast reproducing turntables." 

That's what C. J. LeBel of the Audio Instrument Company, an inde- 
pendent testing lab, says about wow and flutter in the Thorens CD -43 
record changer. 

Mr. LeBel tested three sample changers picked at random from our 
warehouse stock. Here are the actual test figures for the worst of these 
three units: 

Serial No. Line 
Voltage 

Speed 
RPM 

No. Discs 

on turntable 
Wow + Flutter ( %) 
RMS Peak 

71 185 120 331/3 1 0.2 0.25 
10 0.15 0.20 

78 1 0.06 0.1 
10 0.04 0.08 

45 1 0.1 0.15 

Note that only one measurement ies slightly outside the NARTB standards 
limit of o.z peak wow. All other measurements on this changer were within 
NARTB peak limits. Note too that all the RMS measurements (prescribed by 
American Standards Association and believed to be a more accurate index to 
subjective effect) are well below this value. And, of course, these outstanding 
results apply also to the Thorens manual player, audiomatic player, and tran- 
scription turntable since they all use the sane precision motor. 

Now all Thorens units are covered by a 1-year guarantee. This new guarantee 
plus tests like the above are your insurance that you are getting the best record 
changer money can buy when you select a Thorens - whether it's for yourself or 
for your customers. See the Thorens CD -43 at your dealer's today. 7,7 

FREE! Send for booklet "Hi -Fi and Your Budget" to Thorens Company, 
Dept. R10-7, New Hyde Park, N. Y. Don't forget to include your name and address. 

T H O RE N 5 SWISS MADE PRODUCTS 

MUSIC BOXES HI -FI COMPONENTS SPRING-POWERED SHAVERS LIGHTERS 

100 

Choosing Crossovers 
(Continued from page 54) 

be illustrated by showing what results 
without it. If a loudspeaker consists 
of two units, say one handling below 
600 cycles and the other above, and 
the low- frequency unit gives a good 
smooth response radiated uniformly 
into the room, while the high- frequen- 
cy unit tends to eject its frequencies in 
a concentrated beam, away from the 
low- frequency unit, one can easily get 
the impression that the high frequen- 
cies in the audio spectrum are "squirt- 
ed in" as an afterthought from the 
side. 

This is quite unrealistic on musical 
reproduction, and on speech it can be- 
come distressing. The principal high 
frequencies in speech are due to the 
sibilants, "s's" and so on. Lack of 
good integration will give the impres- 
sion that most parts of the voice come 
from the low- frequency unit, while the 
"s's" are added from some completely 
different direction. This is even more 
unnatural than the effect on musical 
programs. 

To summarize, then, the question of 
choosing a loudspeaker system and 
what crossovers to utilize in it, de- 
pends to a considerable extent upon 
the rest of your system. 

If you have a larger- than -average 
living room to supply with sound, or if 
you intend to operate at unusually 
high levels, with an amplifier of 50 
watts or more, then intermodulation 
is likely to trouble you, and a three- or 
four -way crossover is advisable. 

For more average sized living rooms 
and moderate levels of reproduction, a 
three -way crossover will certainly be 
adequate, and for smaller systems a 
two -way crossover is quite sufficient. 

The best choice of crossover frequen- 
cy (ies) and the sharpness of the cross- 
over is dependent upon the types of 
units used. While there are broad prin- 
ciples, based on the frequency spec- 
trum itself, these are modified to a 
considerable extent by the effective- 
ness of the units. In most instances, 
combinations put out by a single manu- 
facturer usually incorporate the best 
crossover frequency for that combina- 
tion. 

While sharper crossovers have cer- 
tain advantages in some circumstances, 
it is better all round to choose a cross- 
over with a more gradual transition 
from one unit to the other as frequen- 
cy passes through this region. 

Fortunately in this branch of high 
fidelity we find the same thing we find 
elsewhere, that paying a lot more for a 
more complicated system does not nec- 
essarily give us better performance. In 
fact, if you shop around, you will be 
able to find quite a good performing 
system at whatever price you are pre- 
pared to pay. By paying more you natu- 
rally can get a better system, but just 
paying more and getting more equip- 
ment into the system doesn't mean it 
must be a better one. -3® 
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This is the E -V Carlton phase 
loaded enclosure with recom- 
mended E -V components in place. 

gier.raer, MAKES HI -FI HISTORY WITH 
EXCITING NEW PHASE LOADED ENCLOSURES 
For the first time -and only from Electro- Voice- 
you get performance from along- the -wall speaker 
enclosures which approaches the performance of 
a corner horn! E -V does it with the exciting new 
principle of PHASE LOADING, the most impor- 
tant advance in baffle design since the Folded 
Corner Horn! 

Designed specifically for use along a wall, phase loaded 
cabinets give you almost a full added octave of bass 
range and completely eliminate the "boomy" charac- 
teristic of bass reflex enclosures. 
Flat, fundamental response is obtained two ways with 
PHASE LOADING: 

First, by placing the driver at the rear of the cabinet 
close to the floor, and facing the wall. The wall and 
floor act as reflecting surfaces, close and almost equi- 

o 

20 30 40 60 00 200 300400 600 Q00 2 00 4000 6000 1 000 20000 

FREOUENCY M CYCLES PER SECOND 

This curve shows performance of the usual 4 -way sys- 
tems in a bass reflex cabinet. Note the dip at 85 cps, 
which shows the destructive cancellation and the rein- 
forcement (peak) at 120 cps which causes "boom." 

distant from the driver cone, eliminating phase differ- 
ence between reflections and the source. 
Secondly, Phase Loading permits a sealed cavity behind 
the cone, of precise volume. The compliance of this 
cavity, in conjunction with the mass of the cone, is 
made to react with the mass and compliance of the out- 
side air throughout the second octave, adding this 
range to the response not otherwise attainable except 
through corner horns. 

The low crossover of 300 cps makes this system pos- 
sible, for higher frequencies are not propagated properly 
by indirect bass radiators. 
The application of these principles in E -V's PHASE 
LOADING gives full- bodied, extended low -bass hither- 
to unavailable. Musical balance is achieved for the first 
time in an along- the -wall system. 

20 Ua 40 50 00 

CYCLES PER SECOND 

This 

0 4000 5000 0000 20000 

FREQUENCY 

This curve shows the smoothness throughout, the extra 
response and the extended bass response you get 
only from a folded horn corner enclosure. 

20 w 40 00 ioo 

FREQUENCY ÓN CYCLES PER 

2 

OSECOND 

o 4004 s 00 10000 20044 

This is E -V phase loading. As you can see, performance 
in an along -the -wall position closely approaches that 
of the corner horn. 

www.americanradiohistory.com

www.americanradiohistory.com


The speaker system shown 
mounted in place is one of 
more than a dozen varia- 
tions which may be em- 
ployed in the ARISTOCRAT 
enclosure alone. Speaker 
performance data below. 

ARISTOCRAT lA 
Mahogany $240 
Blonde 247 
Walnut 247 

Integrated Speaker Systems 

This is the Electro -Voice 108A direct radiator speaker sys- 
tem shown in the ARISTOCRAT enclosure above. It's an 
economy 3 -way system employing (a) 12BW low- frequency 
bass driver; (b) T10A treble driver with 8HD horn for mid- 
range reproduction; (c) T35B very- high- frequency driver 
for silky highs; (d) X825 crossover; (e) X36 crossover; 
(f) two ÁT37 level controls plus wiring harness and baffle 
board. Crossovers are at 800 cps and 3500 cps, lowering 
intermodulation distortion and assuring optimum opera- 
tion of each element in the system. Complete, ready to 
install, Net $168. 

THE DIRECT 
RADIATOR CORNER HORN 

Typical of Electro -Voice direct radiator 
folded horn corner enclosures is the ARIS- 
TOCRAT, a deluxe space -saver designed 
for use with E -V 12 -inch coaxial speakers, 
TRX integrated three -way speakers or 
your choice of speaker systems. It is de- 
signed for use in a corner, where the walls 
of your room serve as extensions of the 
bass horn to deliver one full extra octave 
of bass range. Increased power- handling 
in the lower range is as much as 50 %. 

20 30 40 60 00 t 0 500 p0. 600 .00 00 .2002 6000 000 20000 

PRE... IN CYCLES PER RECORD 

This E -V ARISTOCRAT,. like 
the full line of Electro -Voice 
corner enclosures, makes 
use of room walls and cor- 
ner to propagate lowest 
bass tones. Curve shows 

smooth, flat response. 

The folded corner horn 
drawings here show the 
sound path from direct 
radiators. 

INTEGRATED 
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THE INDIRECT 
RADIATOR CORNER HORN 

Using an advanced indirect horn -radiator prin- 
ciple E -V design extends the lows, enhances 
highs, uses room walls as extensions of the 
exponential horn air load. Indirect radiation 
and employment of low crossover frequency, 
allows exploitation of the sealed cavity fea- 
ture explained on Page 1. These enclosures 
actually assure more than one full octave 
of added bass with unprecedented efficiency, 
provide direct front radiation of higher fre- 
quencies, cleaner overall musical balance. 

PODO 6000 MOO 0 20.0 

NE0 ENO' IN CYCLES PEP SECOND 

TOP VIEW 
IN CORNER 

Phantom drawing shows 
mounting positions of 
speakers in the E -V CEN- 
TURION enclosure, typical 
of this justly famed Electro- 
Voice design type. 

This is the response curve 

of an Electro -Voice Centu- 
rion indirect radiator fold- 
ed corner horn enclosure 
employing a 4 -way speak- 
er system. Note the essen- 
tial flatness of response. 

Arrows in diagram show 
sound path in an indirect 
radiator corner enclosure. 

CENTURION IV 

Mahogany $392 
Blonde 399 
Walnut 399 

SENIOR CENTURION IV 

Mahogany $487 
Blonde 494 
Walnut 494 

This is the 117B indirect radiator speaker system shown in 
the CENTURION enclosure above. It is an economy 4 -way 
system of unusual performance and high value (g) 15BWK 
"K" type low- frequency driver for bass reproduction; (h) 
MT3OB coaxial mid -bass and treble driver -horn assembly; 
(i) T35B very- high- frequency driver for smooth reproduc- 
tion of the highs; (j) X36 crossover; (k) two AT37 level 
controls plus wiring harness and complete instructions in- 
cluding enclosure construction details. Electronic crossovers 
are at 300 and 3500 cps and there is an acoustic crossover 
at 1000 cps. Complete, Net $151. 

Also shown are some of the components included in the 
deluxe 105E system of the same type. This deluxe system sub- 
stitutes a high -efficiency 15WK LF driver for the 15BWK 
bass reproducer shown and also includes MT30 mid -bass 
horn assembly and a new T350 VHF driver, an Ultra - 
Sonax model which has a frequency response of 2kc to 
21 kc, ± 2db. The deluxe 105E system complete, Net $245. 
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FOR HI-Fl ON A BUDGET, FOLLOW THE 
ELECTRO VOICE BUILDING BLOCK PLAN 

Start with your basic speaker and improve your 
compatible E -V high -fidelity system one economical 
step at a time by adding Electro -Voice Speaker 
Building Blocks. 

Here, we've started with an SP12 -12 -inch coaxial 
driver. Later, you add BB2 -a T35 very- high -fre- 

quency driver, X36 crossover and AT37 level control 
with wiring harness. BB2, Net $50. Still later, aug- 
ment with the BB4 -to smooth and disperse treble 
ratlge, it includes T25A treble driver, with 8HD horn, 
a second crossover- 800 -cps X8 -and a second AT37 
level control with wiring harness. BB4, Net $114. 

Build Your Own E -V 
speaker Enclosure with a 

Pre-Cut, Pre - Cleated 

`Do -It- Yourself' Kit 

There's no thrill like building your own 
speaker enclosure! Economize on your 
hi -fi system without sacrificing quality by 
assembling an E -V knock down kit of Ko- 
rina plywood. Korina is of highest quality, 
naturally light in color, harder than mahog- 
any, allows finishing to match any shade. 
There are seven models to choose from. 

Shown dis -assembled is E -V's 
KD6 kit. Assemble it and you 
have a duplicate of our fac- 
tory -built ARISTOCRAT 
enclosure of folded horn cor- 
ner design for use with 12- 
inch drivers or separate multi - 
way systems. KD6, Net $39. 

For all the facts about Electro -Voice 'Lis- 
teneered' high - fidelity components, see your 
distributor and write for complete details. 

ELECTRO- VOICE, INC. BUCHANAN, MICHIGAN 
Export: 13 East 40th Street, New York 16, U.S.A. Cables: ARLAB 

Printed in U.S.A 
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CALENDARI® 
of EVENTS 126 

AIM all 
SEPTEMBER 30 

Lecture Series on Transistor Theory and 
Applications. Sponsored by Chicago 
Section of IRE. Goodman Memorial 
Theatre, 300 E. Monroe St., Chicago. 
Eight 2 -hour lectures on consecutive 
Monday evenings. Registration fee $6.00 
for members and students, $9.00 for non- 
members. Contact Stuart McCarrell, 
2900 W. 36th St., Chicago 32, for fur- 
ther information. 

OCTOBER 7, 8, 9 

National Electronics Conference. Spon- 
sored by A.I.E.E., IRE, Illinois Institute 
of Technology, University of Illinois, and 
Northwestern University. Hotel Sher- 
man, Chicago, III. Inquiries should be 
addressed to NEC, 84 E. Randolph St., 
Chicago I, Ill. 

OCTOBER 7 -12 
New York High Fidelity Show. Sponsored 
by the Institute of High Fidelity Manu- 
facturers. New York Trade Show Build- 
ing, New York City. Contact Institute at 
125 E. 23rd St., New York 10, N. Y. 

OCTOBER 8 -12 
1957 Convention. Sponsored by Audio 
Engineering Society. New York Trade 
Show Building, New York City. Sherman 
Fairchild, president of Fairchild Record- 
ing Equipment Co., Long Island City, 
N. Y., is chairman of the convention com- 
mittee. 

OCTOBER 16 -18 
Canadian Convention. Sponsored by the 
IRE, Toronto, Ont. Contact George Sin- 
clair, 70 Sheffield St., North Park P.O., 
Ontario, for program information. 

OCTOBER 24 -25 
Fourth Annual Computer Applications 
Symposium. Sponsored by Armour Re- 
search Foundation of IIT. Hotel Sher- 
man, Chicago. Write Secretary, Com- 
puter Applications Symposium, Armour 
Research Foundation, 10 W. 35th St., 
Chicago 16, for program details. 

OCTOBER 24, 25, 26 
54th Meeting of Acoustical Society of 
America. University of Michigan, Ann 
Arbor, Michigan. Write the Society's 
secretary at 335 E. 45th St., New York 
17, N. Y., for full details. 

OCTOBER 28, 29, 30 
Annual East Coast Conference on Aero- 
nautical and Navigational Electronics. 
Sponsored by the Baltimore Section, IRE 
and the Professional Group on Aeronau- 
tical and Navigational Electronics. Fifth 
Regiment Armory, Baltimore, Md. 

OCTOBER 31- NOVEMBER 1 

Third Annual Technical Conference. Spon- 
sored by Professional Group on Electron 
Devices, IRE. Shoreham Hotel, Wash- 
ington, D. C. Contact R. K. Kilbon, 
RCA Laboratories, Princeton, N. J., for 
more details. 

OCTOBER 31- NOVEMBER 1 

Fourth Annual Meeting. Sponsored by 
Professional Group on Nuclear Science, 
IRE. Henry Hudson Hotel, New York, 
N. Y. Write IRE at I E. 79th St., New 
York 21, N. Y., for details. 
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WORLD'S ONLY SPE IN TRAN ISTORIZED EQUIPMEN- 

Miniature All Transistor Preamplifier -Equalize 
Model HFT -SK (Kit) only $34.95 audiophile ne 
Available Now -Kit or factory assembled 

The use of transistors and a self -contained batter 
supply give you for the first time a high fidelity 
preamplifier- equalizer completely hum -free, abso 
lately non- microphonic that drives any power am' 
plifier to rating. 

The exclusive Regency design has gone beyonc 
experimental units deserií;, ci in publications anc 
through precise selection of transistor types avail 
able has achieved such important requisites as los 
internal noise and low intermodulation distortion - 
less than 0.5 percent at output to drive most hi -f 
power amplifiers to maximum. Only 7V x 2'/ 
3 % ", 29 ounces with batteries, four input circuits 
calibrated tone controls. 

At leading Electronic Parts distributors everywhere 
as kit (HFT -1K $34,95 audiophile net) or factory 
assembled (HFT -1A $47.50 audiophile net) -ful 
performance specifications available. 

When you are looking, examine other Regency 
transistor products: 

RC -103 FM Televerter,$19.95 to con, 
vert your TV set to receive regular 
FM broadcasts -do It yoursel' 

installation; ATC-1 $79.50 net, Short 
wave converter for any radio re- 
ceiver; and the Regency line of 8 
portable and home all -transistor radios and Conel- 
rad monitors. 

See also the Regency deluxe High 
Fidelity Power Amplifier Kit HF- 
50K-50 watts undistorted power, a 

tremendous reserve for superior performance at a 
remarkably low cost $74.50 audiophile net. Factory 
assembled and tested- HF -50A- $89.50 audiophile 
net. 

Division I.D.E.A., Inc. Indianapolis 26, Indiana -r 
Transistorized porta e and home radió , amateur equipmen and F có tierter: 
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BEST BUY IN HI -FI 

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 pdwer 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: 
i- 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 
exceptlbnal flexibility in a motlerately 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: i- 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. 

Grommes Div. of Precision Electronics, Inc. 

Dept. R -9, 9101 King Street, Franklin Park, III. 

Send details on "Little Genie" kits. 

Send Free Hi -Fi Equipment Brochure. 

Name 

Street 

City Zone State 

106 

New exclusive method 
LAYER BUILT 
COLOR GUIDE 

All About Audio 
(Continued from page 65) 

resonator, but the worst loudspeaker 
I ever heard was the result of fixing 
a moving -coil driver to a point on the 
soundboard of a piano. (It is impos- 
sible to make speakers for 25 years 
without trying a few silly ideas.) 

The main resonances in a moving - 
coil unit are due to (a) fundamental 
cone resonance; (b) cone break up; 
(c) surround resonance; and (d) reso- 
nance of spider or centering device. In 
so far as the electrostatic speaker 
avoids these pitfalls it can be said to 
have a better transient response, but 
it must not be assumed that moving - 
coil design remains stagnant. The 
main cone resonance is virtually 
damped out by the modern amplifier 
and by high flux density in the mag- 
net. The effects of cone break up can 
be side -stepped by the use of dividing 
networks, by soft cone texture in large 
speakers, and stiffer diaphragms in 
small units. Surround resonance is 
avoided by using soft cloth or foam 
plastic surrounds or by completely free 
suspension. The centering device is 
still a necessary evil with moving - 
coils, but its resonance is the least 
objectionable of those cited. In small 
units limited to frequencies above 1000 
cycles, the conventional spider or cor- 
rugated disc can be dispensed with and 
the coil can be held in center with a 
simple cloth disc which is entirely 
resonance -free. (We adopted this ar- 
rangement on a 3" unit several years 
ago with complete success.) 

There can be little doubt that a 
really perfect loudspeaker would be 
massless. The "Ionophone," as it is 
known in England, seems to be the 
nearest approach to date, but its de- 
velopment has been bedevilled by dis- 
tortion troubles and all the old 
problems of horn loading, plus radi- 
ation which interferes with TV re- 
ception within a small area, probably 
not exceeding a radius of 50 feet. 

The diaphragm in a moving -coil 
speaker is receiving shock after shock 
and it is this state of affairs which 
colors the reproduction. Pictures of 
the effect of shock treatment are 
therefore not without interest, and a 
few are reproduced in Fig. 26. The 
voice coil is held off its central posi- 
tion by applying a suitable value of 
direct current. When the circuit is 
interrupted the voice coil moves and 
the e.m.f. generated in it as the 
vibrating coil cuts the magnetic field 
operates the oscilloscope by the trig- 
gered time base, the result being 
photographed. 

In all cases shown in Fig. 26, wider 
spacing between vibration peaks indi- 
cates a lower resonance frequency of 
the cone. The benefits of high flux 
density, non -resonant surrounds, and 
free suspension with low cone reso- 
nance are clearly shown. The cone 
assembly in examples A and D is ob- 
viously behaving like a drum and is 
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typical of the cheap, mass- produced 
speaker. 

The tests just described were made 
about five years ago. This (or any 
other) method of photographing what 
takes place always appeals to me 
strongly because the results are the- 
ory -free and enduring. Given an accu- 
rate statement of conditions of test 
and a carefully considered interpreta- 
tion, the findings will be as true in a 
hundred, or even a thousand, years as 
they are today. 

Quite recent tests on 10" units are 
shown in ,Figs. 27 and 28 and again 
confirm the virtues of soft surround 
and high flux 'density. 

The results, shown in Fig. 28 speak 
for themselves. 

It will be seen from Fig. 27 that 
with the same input voltage and 
identical cone and coil assembly the 
deflection of the voice coil is almost 
three times as great with the higher 
magnetic flux, but the coil comes to 
rest with half the number of oscilla- 
tions. Translated into speaker per- 
formance, this means much higher 
sensitivity (or fewer watts from the 
amplifier!) plus cleaner reproduction 
and superior transient response. In 
fact, the virtues of high flux density- 
or in other words expensive magnets 
-are beyond disputé and are con- 
firmed by the most priíitive listening 
test. (Continued in .De6. Issue) 

Substitution Jigs 
(Continued from page 49) 

soldering individual resistors in place 
each time. 

The block -like device in Fig. 3 is a 
pair of silicon rectifiers (Sarkes 
Tarzian M -500) in a standard holder. 
This unit can be used as a single half - 
wave rectifier, a high -voltage half - 
wave rectifier (two rectifiers in series, 
useful up to 260 volts), or as a two - 
section rectifier in a voltage doubler. 
It can be used for temporary substitu- 
tion in new sets using silicon rectifiers 
or in older sets that originally used 
selenium rectifiers, whenever it be- 
comes necessary, in receivers of this 
type, to make checks on the operation 
of the power supply. 

Fig. 4 shows a detector circuit for 
obtaining an audio signal from a sig- 
nal generator that does not have an 
audio output jack. Only two parts are 
uséd: a 11\734 crystal diode and a 
470,000 -ohm resistor. The unit is con- 
structed just like the twin- resistor jig 
shown in Fig. 2. Connect the signal - 
generator output to the input of the 
detector, set the signal generator to 
any convenient frequency, and the 
audio signal will appear across the 
470,000-ohm resistor. This audio sig- 
nal can then be fed to the circuit 
under test. Its strength can be ad- 
justed with the r.f. attenuator on the 
signal generator. 

A similar unit using. a 1N82 high - 
frequency diode and a 4700 -ohm re- 
sistor is handy for checking the output 
October, 1957 

A GREAT TAPE RECORDER 

the new imported 

N O R E LC ß CONTINENTAL' 

the 
world's 
most 
advanced 
all -in -one 
portable 

TAPE RECORDER 
engineered by Philips of the Netherlands, 

world pioneers in electronic design 
precision- crafted by Dutch master technicians 

styled by the Continent's top designers 
three speeds (71/2, 334, and 1%e ips) ... twin tracks ... pushbutton -controlled 
special narrow -gap (0.0002 in.) magnetic head for extended frequency response 

built -in wide -range Norelco speaker 
lightweight ... easily portable ... rugged 

can also be played through external hi -fi system 

For the name 
and address 
of your nearest 
Norelco dealer, 
write to 

NORTH AMERICAN PHILIPS CO., INC. 
High Fidelity Products Division 

230 DUFFY AVENUE 
HICKSVILLE, L. I., N. Y. 
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NOW... there's a 

9,-601.41.9"-tedie 
RECORD PLAYING EQUIPMENT 

from Manual Players to 
Professional Transcription 

Turntables 

IRC88 
64..1..1 

I% '5450 ' net/ 
Full 
manual and 
automatic posi- 
tions. True -turret drive ,..uses no belts. 
4 -pole "Induction Surge" motor. Fool. 
proof Garrard Pusher Platform. 

Garrard's most compact, econom- 
ical changer - fits any cabinet. 
Simpli -Mix Operation permits 
stacking all record sizes together. 
4 -pole motor. Manual position. 

i 301 N 

I 

:; 89°e°; 

All RC 88 features, including full I manual position and true -turret 
drive, PLUS continuous + or - 
variable speed control on all 
speeds. r 

M 

Supreme in Its class.' 
Individual card gives , 

performance measurements for 
each unit. Dynamically balanced ' 
cast aluminum turntable. Heavy - 
duty 4 -pole shaded motor. 

MAIL THIS COUPON TODAY 

IALI Garrard and other B. I. C. components are 
Illu 

I High Fidelity Plan Book, a useful guide in pian- 
I eilig any hi -II system. 

Ageality- endorsed product of the B.I.C. Group 

strafed and described fully in the B.I. C. 

This is the 
answer for a 
quality budget system. Incorpo- 
rates all record playing features 
of the Garrard automatic chang- 
ers. 4 -pole motor; automatic 
stop. 

British Industries Corporation 
Port Washington, N. Y. 

Please send B.I.C. High Fidel 
Name 

News 
Model T ` 

'S32QI \ net 

'44 ... 
Dept. GR-47 

ity Plan Book. h 

1 

Address 
City Zone_ State 

PICBOOST DUI -ALL 
GIVES YEARS MORE LIFE TO 

WORN-OUT PICTURE TUBES 

Smooth, variable control - ex- 
clusive with CSC- lets you in- 
crease picture tube brightness 
exactly as needed. Can be read- 
justed as time toes 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 distributor. 

1"7" 

'490 list 

040 C.B.C. ELECTRONICS CO, INC. 

2601 NORTH HOWARD ST. 

PHILADELPHIA 33, PENNA. 
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HAM 
WANTED 
top money for 
his gear so he 
sold it to us! r 

WE i.aú 
URGENTLY` ¡ ° 

NEED: 

BC -224 
BC -348 APN -9 

WHAT ELSE HAVE YOU TO SELL? 

J. J. CANDEE CO. Dept, RN 
4002 W. Burbank Blvd.. Burbank, Calif. 

Phone Victoria 9.2411 

Fig. 4. This detector jig provides an audio 
signal from a modulated generator which 
does not have a separate audio jack. 

of a sweep generator to be sure that 
it is reasonably constant over a par- 
ticular range. If the sweep generator 
does not have a terminating resistor 
at the output of its cable, connect one 
having a resistance value equal to the 
characteristic impedance of the output 
cable. This will prevent standing 
waves from appearing because of pos- 
sible impedance mismatching. Con- 
nect the sweep -generator output to 
the detector input, and connect the 
scope input to the detector output of 
the generator. 

If the sweep -generator output is con- 
stant over the particular range, the 
trace on the scope will be similar to 
that shown in Fig. 5. Any humps or 
dips in the trace indicate that the 
sweep generator output is not constant 
over the range. (Incidentally, it is 
well to check the detector on various 
ranges first with a sweep generator 
known to have constant output. This 
is to prevent possible resonance effects 
in the detector circuit from giving mis- 
leading results. This is particularly 
important on the higher TV channels.) 

The jigs described here are those the 
author has found most useful. Other 
service technicians may think up their 
own to fit particular problems that 
come up again and again. Technicians 
doing warranty work on a specific line 
of equipment will probably find spe- 
cial units with parts that frequently 
fail very useful. Almost any part can 
be put in a jig like this. Perhaps the 
only exceptions are parts used in high - 
frequency circuits. For example, sub- 
stitution of a new diode in a u.h.f. 
converter circuit cannot be done this 
way. You still have to clip the leads 
and solder the part in place. 30 

Fig. 5. Trace of flat band of a sweep 
generator, taken through detector probe. 
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Certified Record Revue 
(Continued from page 50) 

of them are howlingly funny, as he makes 
allusions to Brahms, Dukas, and Richard 
Strauss. Victor Aller affords a most sympa- 
thetic performance of the "Variations" and 
in general takes a broader more understand- 
ing viewpoint of the work than did Katchen 
in the London recording. 

Again the sound is outstanding, with a 
piano that is flawlessly reproduced with 
never a quiver of wow or flutter. Dynamic 
range in both scores is impressively wide and 
Capitol has reached a new high in frequency 
range and lack of transient distortion. If 
Capitol didn't record this in stereo, they 
should be taken out and shot ! If this record 
doesn't impress you on really good first class 
equipment, you just don't like hi -fi l 

SIBELIUS 
TONE POEMS 

Philharmonic Promenade Orchestra of 
London conducted by Sir Adrian Boult. 
Vanguard VRS 489/90. RIAA curve. 
Price $9.96. Two discs. 

I listened to this recording one night when 
I wasn't feeling very well and I was pre- 
pared to be most nasty and vituperative if I 
detected even the slightest "flurp." After 
three minutes of the opening tone poem "En 
Saga," I was glassy -eyed and I remained so 
for the duration of the recording. The only 
thing I can say is that this is absolutely 
marvelous. Sir Adrian wove such a magical 
spell, Sibelius was such a fount of inspira- 
tion, and the sound of the orchestra so over- 
whelmingly alive and natural that I quite 
forgot my bodily ills and was thereafter 
speechless in admiration. 

This is surely one of Vanguard's supreme 
achievements in recorded sound. Combine 
the most silken of string tone with brass 
which can be huge and brazen or bright and 
punchy, woodwind of unsurpassed beauty of 
intonation, especially the lower register stuff 
in the bassoon and contrabassoon, clarinet 
and English horn. Add percussion ranging 
from the scintillant smash of cymbal to the 
weighty impact of tympani and the tremen- 
dous whump of bass drum. These Vanguard 
bass drums must be something special . 

the power they generate is tremendous, and 
they are way, way down in the low frequen- 
cies. It takes a really big, top -quality speaker 
to reproduce some of these drum beats. The 
thing that really is impressive is that there 
are bass drum accents throughout these tone 
poems, that are quite low on the dynamic 
scale and yet with the proper equipment they 
can be heard and they lend an infinite 
amount of realism to the score in general. 

The over -all presence in this recording was 
quite astounding and made one forget that a 
mechanical medium was involved. Heard on 
these two discs are "En Saga," "The Swan 
of Tuonela," "Lemminkainen's Homecom- 
ing," "The Bard," "Pohjola's Daughter," 
"Finlandia," "Prelude to the Tempest," 
"Nightride and Sunrise," "Oceanides," and 
"Tapiola." If you love Sibelius this is an 
absolute and unqualified "must." 

ORFF, CARL 
CARMINA BURANA 

Agnes Giebel, soprano; Marcel Cordes, 
baritone; Paul Kuen, tenor; Chorus of 
West German Radio. Cologne Radio 
Symphony Orchestra conducted by Wolf- 
gang Sawallisch. Angel 35415. RIAA 
curve. Price $3.98 (standard package). 

Carl Orff is probably the most controver- 
sial of contemporary German composers. He 
has gained considerable notoriety in this 
country with such works as "Carmina Ca- 
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0" 
and only 

PILOT 
offers you peak performance 
in high fidelity at low cost 

A1VIPLIFI RS 
Pilot- engineered Williamson -type circuits employing 
specially wound output transformers to insure abso- 
lute stability and lowest distortion. Power specifica- 
tions are conservatively rated, and amplifiers are 
designed for continuous operation at full output. 

AA -920 
Rated output with less than 1 % distortion: 
20 watts (40 watts peak); frequency re- 
sponse: 20 to 20,000 cycles, ±ldb. Has built - 
in preamp and audio control with hum-free 
DC on tube heaters; tape head and phono 
inputs with separate equalization; 3- position 
rumble and scratch filters; bass and treble 
controls; loudness- contour and volume con- 
trols; plus tape recorder output. Housed in 
handsome enclosure finished in brushed brass 
and burgundy. 
Dimensions: 4% "h x 131/4 "w x 9 "d. 

$99.50 Complete 

AA -41 OA 
Basic amplifier -rated output with less than 
1% distortion: 20 watts (40 watts peak); 
frequency response: 20 to 20,000 cycles, 
±0.6db; 6L6GB output tubes. Chassis and 
cover cage finished in brushed brass. 
Dimensions: 4" x 12%" x 6" high. 

$59.50 Complete 

AA -903B 
Rated output with less than 1% distortion: 
14 watts (28 watts peak); frequency re- 
sponse at rated output: 20 to 20,000 cycles, 
±ldb. Has built -in preamp and audio control 
with hum -free DC on tube heaters; tape head 
and phono inputs with separate equalization; 
2- position rumble and scratch filters; bass 
and treble controls; loudness- contour and vol- 
ume controls; plus tape recorder output. 
Housed in handsome enclosure finished in 
brushed brass and burgandy. 
Dimensions: 43/4 "h x 131/4 "w x 9 "d. 
$79.95 Complete 

AA -908 
Basic amplifier -rated output with less than 
1% distortion: 40 watts (80 watts peak); 
frequency response: 20 to 20,000 cycles, 
±0.1dó; 6CÁ7 output tubes; provision for 
selecting optimum damping factor. Chassis 
and cover cage finished in brushed brass. 
Dimensions: 121/4" x 81/4" x 6%" high. 
$125.00 Complete 

Make your own performance tests of these amplifiers at your Pilot dealer. 
For complete specifications, write to Dept. DX -10 

Prices slightly higher west of Rockies. 

RADIO CORP., 37 -06 36th St., Long Island City 1, N. Y. 

tulli" in which the text employed is from 
some very racy Roman poetry, the equally 
eyebrow- raising "Trionfo di Afrodite," and 
this group of secular songs called the "Car - 
mina Burana." The songs were written in 
medieval Latin and German by vagrant 
scholars, vagabond poets, and wandering 
monks of the 13th century. The manuscripts 
were discovered in the Monastery of Bene- 
diktbeuern, south of Munich, and "Carmina 
Burana" means literally ... "Songs of Beu- 
ren." 

Orff's musical language is like nothing else 
you've ever heard. Using the Latin text, he 
uses infinite repetition on a rhythmic basis, 
with changes in meter and dynamics. Some 
variations are extremely subtle, some are 
blunt, almost shocking. A huge orchestra is 
employed, with greatly augmented percussion 
and two pianos. The result is some of the 
most fantast'c music and sound in the entire 
recorded repertoire. You don't have to be 
musically erudite to enjoy this score. Hon- 
estly, on the basis of sound alone this is 
vastly 'entertaining. This recording was su- 
pervised by Orff himself and unless I miss 
my guess, it is he who is responsible for the 
marvelous work of the chorus. In the incred- 
ibly complex phrasing of the text this chorus 
is astounding. Their articulation is ultra - 
precise, their rapid and accurate changes of 
rhythm and meter, their strict adherence to 
a set tempo is nothing short of a wonder. 

High and low percussion is employed lav- 
ishly throughout the score and is superbly 
clean and crisp. Orff has a way of using his 
two pianos percussively in the very lowest 
registers that adds an exciting solidity to the 
orchestral. The soloists are superb, with 
a special nod to Marcel Cordes who much of 
the time is using the very highest range of 
his magnificent baritone. You should be very 
careful in setting your volume control in 
listening to this recording. The dynamic 
range is extreme and with Orff's sudden 
changes of mood, what seemed like a rea- 
sonable level is all at once blasting you out 
of 'your seat. The over -all recorded sound is 
clean and sumptuous, all elements beautifully 
balanced with no choral /orchestral "blur" 
and the acoustics afford a fine roundness and 
"liveness," while preserving detail. An un- 
usual musical experience awaits those of an 
inquiring mind. Certainly this is one of 
Angel's most outstanding recordings. 

SCHUBERT 
SYMPHONY #4 ( "TRAGIC ") 
SYMPHONY #5 

Philharmonic Symphony Orchestra of 
London conducted by Dean Dixon. West- 
minster XWN18485. RIAA curve. Price 
$3.98. 

Schubert's 4th symphony occupies an odd 
place in the recorded Schubert repertoire. It 
has received relatively minor attention, and 
no conductor who is supposed to be noted 
as a "Schubert specialist" has ever made a 
recording of the score. The 5th symphony on 
the other hand, has been recorded on LP 
nine times by such stalwarts as Walter, Tos- 
canini, and Karl Bohm. Thus Dixon is up 
against stiff competition in the 5th symphony 
but has the field almost to himself in the 4th 
symphony. Dixon is a fine mature conductor 
who has built up quite a reputation in Eu- 
rope. He is especially noted for his readings 
of Vivaldi and Corelli and other baroque 
composers. His approach to these works is 
quite straightforward. He keeps tight rein 
on his orchestra with a firm sure beat, he dis- 
plays little in the way of conductorial idio- 
syncrasies and, in general, affords us readings 
of these works which, if not of the calibre of 
definitive, are at the very least completely 
honest and always musicianly. Above all, 
with the superior recorded sound Dixon gets 
from the Westminster engineers, these works 
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are a joy to hear. This is a hugely resonant 
sound, with reverberation time judiciously 
balanced against orchestral detail. The strings 
were smooth and free from "wiriness," yet 
they had a fine incisive "bite" on attacks. 
Woodwinds were well forward, nicely bal- 
anced and blended, with every voice com- 
pletely articulate; brass was bright and dean 
with a lovely rounded sound from the horns 
and trumpets. No percussion is employed in 
the 5th symphony, but the tympani in the 
"Tragic" were crisply defined and notably 
accurate. Frequency range was pleasingly 
wide and dynamic range was more than ade- 
quate to the demands of the scores. All in 
all, this is the big open type of recording that 
has a great deal of presence and compelling 
realism. 

TCHAIKOVSKY 
PIANO CONCERTO #2 IN G MAJOR 

Shura Cherkassky, pianist, with Berlin 
Philharmonic Orchestra conducted by 
Richard Krauss, Decca DL9916. RIAA 
curve. Price $3.98. 

Tchaikovsky did indeed write a second 
concerto which has unjustly been in the 
shadow of the famed "B Flat Minor" con- 
certo for too many years. This has most of 
the elements which contributed to the popu- 
larity of the 1st concerto. It is melodious, 
bright and bouncy, is full of bravura piano 
gymnastics to test the mettle of any virtuoso, 
and the orchestration is typically Tchaikov- 
skian and exciting. 

Cherkassky has made a specialty of this 
work and his reading is quite unexceptionable. 
With admirable support from Krauss and the 
Berlin Philharmonic, and with bright clean 
piano sound, fine orchestral sound somewhat 
closer recorded than is usual for Decca with 
wide frequency and dynamic range, this is 
the recording of choice among the six re- 
corded versions in the LP catalogue. 

Pop Corner 

FRED WARING AND THE PENNSYL- 
VANIANS IN HI -FI 

Capitol W845. RIAA curve. Price $3.98. 
Fred Waring has been recording for a good 

many years now and if you like his music, 
you've undoubtedly acquired a number of his 
discs. Quite possibly many of the numbers on 
this disc duplicate what you already have, 
but I'll guarantee that you've never heard 
Fred Waring sound as he does on this record- 
ing ! This is one of the best examples of what 
top quality hi -fi recording can accomplish. 
The famous Waring choir is full and rich, 
with smoothly homogenous tonal balance. 
Yet every voice is articulate, the diction clean 
and crisp. There is no choral /orchestral 
"blur" or fusion. The orchestral elements 
complement the chorus in perfect balance. 
Here is bright punchy brass, the rich sonority 
of the saxes, the crisp cleanness of the strings 
as they pour out the familiar melodies. Heard 
in this lovely panoply of sound are such 
favorites as "I Hear Music," "Dry Bones," 
"01' Man River," "The Whiffenpoof Song," 
"Sometimes I Feel Like a Motherless Child," 
and others including a tremendously excit- 
ing version of the "Battle Hymn of the Re- 
public." This was recorded stereophonically 
and is now available on the new Capitol 
recorded tapes. This is superb as a disc . . . 

as a stereo tape I am drooling in anticipa- 
tion ! 

That more or less cleans up the backlog 
of the many fine recordings that have been 
pouring off the presses at an accelerated pace. 
The demand seems to be insatiable but the 
disc outfits are doing their best. 

Next month, I hope I can bring you a 
magnum -sized column with many, many re- 
views. See you then. 30 
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as 

TLT\ ERS 
Traditional Pilot engineering and quality assure optimum 
performance. All Pilot tuners feature Beacon tuning for 
precise station selection. All Pilot tuners are also fully 
shielded to conform with FCC radiation specifications. 

FA -550 FM -AM 
Has tuned RF stage and dual cascade limi- 
ter- discriminator FM circuit for maximum 
sensitivity; - perfect quieting even with 
fringe signals; AFC with disabling switch; 
10 KC filter for AM; flywheel tuning; built- 
in FM and AM antennas. Features preamp- 
audio control with five input channels; hum - 
free DC on tube heaters; tape head and phono 
inputs with separate equalization; bass and 
treble controls; separate cathode follower 
outputs for tape recorder and power ampli- 
fier. Housed in handsome enclosure finished 
in brushed brass and burgundy. 
Dimensions: 43/4 "h x 10/2"w x 10,4 "d. 

$159.50 Complete 

FA -540 FM -AM 
Has tuned RF stage for high sensitivity - 
perfect quieting even with fringe signals; 
AFC with disabling switch 10KC filter for 
AM; cathode follower output; phono and 
auxiliary inputs; flywheel tuning; built -in 
FM and AM antennas. Housed in handsome 
enclosure finished in brushed brass and 
burgundy. 
Dimensions: 43/4 "h x 13 "w x 83,4 "d. 

$109.50 Complete 

FM -530 FM Only 
Has tuned RF stage for high sensitivity - 
perfect quieting even with fringe signals; 
AFC with disabling switch; cathode follower 
output; phono and auxiliary inputs; flywheel 
tuning; built -in antenna. Housed in hand- 
some enclosure finished in brushed brass and 
burgundy. 
Dimensions: 43/4 "h x 13 "w x 814 "d. 

$89.50 Complete 

Make your own performance test of these tuners at your Pilot dealer. 
For complete specifications, write to Dept. DW -10 

Mot 
Prices slightly higher west of Rockies. 

RADIO CORP., 37 -06 36th St., Long Island City 1, N. Y. 
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Improving The 

Cross-Coupled 

Inverter 
By NICHOLAS PRYOR 

A simplified version of the 
Van Scoyoc circuit of 1948. 

IN N THESE days of extreme amplifier 
bandwidth, a phase inverter with good 

balance and low reactive phase shift over 
a wide frequencÿ range becomes a nec- 
essary part of any amplifier design. The 
circuit that most nearly meets these re- 
quirements is the cross -coupled inverter 
developed in 1948. 

Phase shift is held to a minimum by 
the small number of phase shift points 
within the inverter. The low output im- 
pedance of the first stage minimizes 
high -frequency shift and direct coupling 
eliminates it at the low end. The only 
point of low- frequency shift is in the 
output capacitors and the following grid 
resistor; the bulk of the high -end shift 
is also due to the 30,000 ohm output 
impedance of this stage. 

Theoretically perfect balance is ob- 
tained by applying the same signal to 
different elements of the inverting tri- 
odes as shown in Fig. 2. Other circuits 
either depend on inherent imbalance 
and feedback for operation (cathode - 
coupled and floating paraphase) or re- 
quire precision components for approxi- 
mate balance (split load and voltage di- 
viding). Another feature of this circuit 
is constant balance at all frequencies. 
This is true because both halves of the 
signal pass through the same number 
of tubes and networks and both signal 
outputs are taken from similar elements 
of the output tubes (as opposed to the 
split load). 

There are, however, some incorrect 
notions about the balancing in the cross- 

coupled inverter. First, with a single - 
ended input, the balancing control be- 
tween the cathodes of the first stage does 
not balance the dynamic characteristics 
of the amplifier. It merely balances the 
tube bias and equalizes the sénsitivity 
of the two inputs. Since neither of these 
is very critical in the improved model of 
the inverter, this control can be omitted 
as it was in the original Van Scoyoc cir- 
cuit. Provision for dynamic balance is 
included elsewhere in the new circuit. 

IN 

13+ 

LOW 

we Me 
13+ 

Fig. 1. Original cross -coupled inverter as 
described by Van Scoyoc in 1948. Balance 
control, added later, is shown dashed. 

Fig. 2. Simplified inverter circuit showing 
just a.c. paths, in interest of clarity. 

Fig. 3. Cross -coupled 
inverter with cathode 
follower output. Out- 
put leads should be 
connected directly to 
power tube grids. 
Cathode voltage of .11 

power tubes must be 
increased by 20 volts. 
Balance control illus- 
trated will compen- 
sate for as much 
as a 6% imbalance. 

IN 

I00K 

12AÚ7 12AX7 12AÚ7 

2.2K 

00K 

100K 

100K 

100K 

47K +20V. 

10K 

4.7K +20V. 

+300V. 
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Also, the term "inherent balance" is 
somewhat misleading. Referring again 
to Fig. 2, it will be noted that both 
halves of the signal are equal only at 
the input of the second stage. This 
leaves variations in tubes and load re- 
sistors of the second stage to upset the 
balance. Another problem in the design 
is the high (30,000 -ohm) output im- 
pedance which limits the high -frequency 
response and causes clipping as grid 
bias reaches zero in the power output 
stage. 

Both of these problems can be solved 
simply by the addition of another cath- 
ode follower to the circuit. Because of 
the low d.c. voltage at the output of the 
cathode follower, it can be direct -coupled 
to the power stage without many of the 
problems of bias and static balance that 
usually accompany direct coupling. Di- 
rect coupling here eliminates a low - 
frequency phase shift point thus main- 
taining the stability of the amplifier. 
The low output impedance reduces high - 
frequency shift and allows some power 
to be delivered to the power stage. It 
can also be shown by the design equa- 
tions for cathode followers that the gain 
of the stage can be varied by variations 
in the cathode resistance. This provides 
a very convenient method for balancing 
the dynamic characteristics of the am- 
plifier, as shown in Fig. 3. Operation of 
this control will cause a slight static im- 
balance in the power stage. It should 
be negligible, but the purist may com- pensate for it by a corresponding ad- justment in the balance control of the 
power stage, if one is provided. 

The main fault of this inverter is its 
low gain due to the two cathode fol- 
lowers. Most modern tuners and pre - amps, however, deliver enough voltage 
to drive it to full output. In general, this inverter should satisfy every re- quirement in amplifiers where less than 
15 volts' drive is needed at the power 
stage grids. 30 

Although the unusual looking wall shown 
below appears as though it might be going 
into an anechoic room that is to be used 
for loudspeaker and sound measurements, 
such is not the case here. Instead the large 
wedge- shaped objects are designed to per- 
form the very same function for microwave 
radio -frequency energy. Hence if it is de- 
sired to simulate a field -free room that might 
be needed to take microwave antenna or 
transmitter measurements, these wedges 
could be used to line the room walls. The 
units shown below are a series of Eccosorb 
microwave absorbers which are mounted 
on a 12 by 12 foot metal covered wall. 
These pyramidal absorbers will reflect less 
than 2 per -cent of incident energy at all 
frequencies over 50 megacycles. They 
are useful where it is desired to have 
absorption for a broad frequency range. 
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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 choose 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 

impoidami 
notice 

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 full color literature 

778 S. TRIPP AVE. 

Chicago 24, Illinois 

In Canada: Atlas Radio Corp., Toronto 
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when you think of speakers, 

think of 

XFOR D 
Spadwa 
Oxford Speakers are at 
recognized distributors. 

DUAL CONE HI -FI SPEAKER 
a new development to provide 
top performance. Available in 
OXFORD REAR DECK SPEAKER 
KITS for all automobiles. 

A FREE CATALOG is available 
... write for yours NOW! 

RADIO and TELEVISION SPEAK- 
ERS . . as the source for more 
speakers to original set manufac- 
turers - you can't wrong when 
you specify . OXFORD for origi- 
nal equipment or replacement ap- 
plications. 

OUTDOOR SPEAKERS ... regardless 
if you need speakers for drive -in 
theater applications, OR any other 
use where you want rugged, steady 
performance, specify. the OXFORD 
WEATHER -PROOF SPEAKERS . . 
You'll be glad you did. 

HIGH FIDELITY SPEAKERS 
demand the Unsurpassed 
sound reproduction which 

OXFORD SPEAKERS 
not only promise, 
BUT guarantee . 

and at prices that will 
amaze you. 

AUTO RADIO SPEAKERS 
Oxford assures you of the most 
enjoyment' in your automobile 
when you hove one of the 
many Oxford auto speakers. 

SPEAKERS FOR PORTABLES 
there must be many reasons 
why more Oxford Speakers 
are used in ;portable radios 
than ever before in over 30 
years of manufacturing the 
finest speakers. 

Subsidiary of Oxford Electric Corp. 

556 West Monroe Street Chicago 6, III. 
In Canada: Atlas Radio Corp., Ltd. Toronto Export: Roburn Agencies New York City 

IMMEDIATE DELIVERY from VAST STOCK 

CRT PICTURE TUBES 
BRAND NEW -IN FACTORY 

SEALED CARTONS 

1 YEAR GUARANTEE 
RCA DUMONT 

LICENSED 
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WRITE 
FOR 

RECEIVING 
AND 

TRANSMITTING 
TUBE LISTS 

ELECTRONICS CORP. 

112 WASHINGTON ST. 
NEW YORK 1, N. Y. 

Tel. No. BEekman 3- 4245 -6 

NO DUD 
10 INCH 
12 INCH 
14 INCH 
16 INCH 
17 INCH 
19 INCH 
20 INCH 
21 INCH 
24 INCH 

REQUIRED 
510.95 

12.95 
14.95 
16.95 
17.95 
20.95 
20.95 
22.95 
34.95 I 

F.O.B. NYC VIA RAILWAY EXPRESS 

= NI - SHIPPED 

ME MI 

Tape Recording 
(Continued from page 48) 

If you use the connection shown in 
Fig. 1A, keep the shielded connecting 
cable as short as possible to avoid loss 
of the high- frequency signals in the 
cable. Where the recorder and receiv- 
er may be some distance apart or 
where a fairly long connection must be 
used, say 20 feet or more, the arrange-. 
ment shown in Fig. 1B is the prefera- 
ble one. 

(EDITOR'S NOTE : An important pre- 
caution must be mentioned here if 
connection is to be made to an a.c. /d.c. 
set or to a set with a "hot" chassis. If 
the power plug of the receiver is in- 
serted in such a way that the un- 
grounded side of the a.c. line is con- 
nected to the chassis, then the ground 
connection that is indicated in Fig. i 
will make the tape recorder chassis 
and possibly some of the exposed 
mechanism "hot" with ,a.c. Under these 
conditions, contact between the tape 
recorder and ground (outlet cover 
plate, water pipe, radiator, etc.) will 
result in a serious shock. Therefore, 
'when using a.c./d.c. sets or those hav- 
ing "hot" chassis, it is important that 
the power plugs of such sets be in- 
serted into the outlet in such a way 
that the chassis is "cold," or at true 
ground potential, before making any 
external connections. With transform- 
er- operated receivers, it is not neces- 
sary to observe such precautions. 

A simple method that can be used 
to check whether the chassis is "hot" 
is to measure the voltage between the 
chassis of the receiver and the nearest 
ground. This may be done with a neon 
bulb tester or with a voltmeter. If it 
is found that full line voltage exists 
between chassis and ground, then the 
power cord of the receiver must be re- 
versed in its outlet. Mark the plug 
so that it will always be properly in- 
serted.) 

Recording Techniques : Basically, 
the technique of recording programs 
off- the -air is the same as that of con- 
ventional recording, using a micro- 
phone, with but a few minor varia- 
tions. 

First, since the broadcast material 
has already been "monitored" at the 
studio, it is not necessary for the re- 
cordist to "ride gain." Simply set the 
volume (gain or level) control of your 
recorder so that the unit does not over- 
load on strong signals. Afterwards, 
leave the control fixed in this position 
during the entire program you are re- 
cording. 

Tone control settings will vary with 
the type of material you are record- 
ing. For music, opera, and similar pro- 
gram material, adjust the tone con- 
trols for reasonably flat response. 
When recording voice, such as speeches, 
news, panel discussions, play -by -play 
accounts of sports events, etc., adjust 
the tone control to emphasize the mid- 
dle range of frequencies. This will in- 
crease intelligibility. 
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The choice of recording tape and 
reel size is important and will vary 
with the program being recorded. In 
general, it is best to select a reel size 
which will permit an entire program to 
be recorded without the need for 
changing or reversing the tape. If you 
must change tape during a broadcast, 
try to do this during a station break or 
a commercial. 

If you find that a large reel of 
standard recording tape will not hold 
all the program material you wish to 
record, you can use the newer "extend- 
ed play" tapes. These magnetic record- 
ing tapes are made on a tough, but 
very thin "Mylar" (polyester) base 
which permits a great increase in the 
capacity of a given size reel, hence the 
increase in over -all recording time. See 
Table 1. 

While you'll want to record all of 
the material offered on the program of 
your choice, chances are you'll want to 
omit most station breaks and commer- 
cials. There are several techniques for 
doing this. 

If your recorder is designed for "dic- 
tation" work and thus is able to handle 
sudden starts and stops, you can sim- 
ply stop the recorder during these 
periods. Not all recorders are designed 
for this type of operation, however, 
and an alternate technique must be 
used. 

A satisfactory method is to note the 
volume (gain) setting you are using 
(or it can be marked with a small 
bit of cellophane tape), then turn the 
volume all the way down during com- 
mercials while allowing the recorder 
to remain in operation. As soon as the 
commercial is completed, the volume 
control can be returned to its original 
setting. With this technique, commer- 
cials are recorded as "silent periods." 

In case your recorder is equipped 
with both microphone and tuner input 
jacks and you have separate volume 
controls for each input, you can fade 
out the program material during a 
commercial and fade in your micro- 
phone. You can then use these breaks 
to interject comments of your own. 
Such periods are ideal for describing 
costumes, scenery, and stage settings 
when recording the audio portions of 
TV programs. 

If you would like to use this tech- 
nique, but don't have separate con- 
trols, you can use an auxiliary mixer 
to combine the two signals. Such in- 
struments are available as accessories 
through most radio parts distributors. 

A final technique is to record the en- 
tire program, commercials and all, 
then edit out the unwanted portions of 
the program at some later date. Splic- 
ers, editing materials, and similar ac- 
cessories can be added to your off -the- 
air recording set -up whenever you 
wish. 

As you gain experience in making 
your own off- the -air recordings, you'll 
soon find that you can develop many 
special techniques of your own. Each 
new technique and each new "trick" 
will add greatly to your enjoyment of 
this exciting hobby. 30 
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UNI- DIRECTIONAL DYNAMIC OMNI- DIRECTIONAL DYNAMIC 

HOW TO CHOOSE THE RIGHT MICROPHONE 
FOR YOUR APPLICATION 

engineers recommend Unidynes for best perform- 
ance and Slendynes where versatility is essential. 

In selecting a microphone, you must be careful to analyze your needs very care- 
fully. Microphones are highly specialized equipment, and for full satisfaction it 
is important that you consider, in advance, the uses to which your microphone 
will be put. Otherwise, you may be paying for features you don't need, and 
losing advantages your microphone should have 

Wherever feedback is a problem, the choice of a directional microphone iE 

virtually automatic. Only the directional pickup pattern can effectively reducE 
or eliminate feedback. Furthermore this pickup pattern greatly reduces the 
pickup of distracting random noises. For floor stand usage, the directional micro - 
phone, with its ultra - cardioid pickup pattern, provides far greater freedom for 
the performer. In the moderate price range, the UNIDYNE is the perfect micro - 
phone choice : among directional microphones. It is a uni- directional dynamic 
microphone, and it reduces the pickup of random noise energy by 67% . It is the 
ideal selection for use with fine- quality public address systems, and its high 
output permits its use even with low gain public address systems and tape 
recorders. It has a smooth frequency response from 50 to 15,000 cps. 

For applications where versatility is important, the omni -directional probe 
microphone is the recommended choice. A night club performer, for example, 
who roams around a large area while he performs, would find such a unit more 
convenient. The SLENDYNE, for example, can be used in the hand, on a floor or 
desk stand, or worn around the neck, and can easily be changed -in seconds- 
from one application to another. Its unobtrusive design permits it to be held 
close, yet it remains in the background, leaving the spotlight to the performer. 
It offers a choice of impedance, an optional on -off switch, and a frequency range 
from 60 to 13,500 cps. 

UNIDYNE or SLENDYNE? Choose the one that best suits your particular pur- 
pose. Both are fine quality microphones, similar in price, and the choice between 
them is conditioned by the circumstances in which the microphone will be used. 
Your Shure dealer will help you evaluate your needs ... or further information 
may be had by writing Shure Brothers, Inc. 

UNIDYNE Model 55S, List Price $83.00 SLENDYNE Model 535, List Price ... $72.50 

g? ote.` 
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Whatever your tape recording require- 
ments, there's a "SCOTCH" Brand Magnetic 
Tape to fit your own special needs. A complete 
line to choose from - six famous tapes - and 
each gives you the protection of built -in dry 
lubrication to reduce recorder head wear. 

"ScoTCH" Brand guards your machine from 
harm by impregnating these tape coatings with 

silicone, the dry lubricant. Continually relubri- 
cating the tape's surface, this silicone causes 
"ScoTCH" Brand Magnetic Tapes to pass 
smoothly and evenly over your recorder's head. 
Head wear is appreciably reduced, "wow ", 
"flutter" and "squeal" are almost eliminated. 
Hear the difference yourself. Try one of these 
popular tapes on your machine soon. 

I WANT WEATHER BALANCE! "SCOTCH" Brand Extra 
Play Magnetic Tape No. 150 is made for use in extremes 
of temperature and humidity. Ideal for all- weather out- 
door recording. Made with super -tough polyester backing, 
this tape gives you 50% extra playing time. Super -potent 
oxide extends 150 Tape's frequency at high end, with 
more uniform response and crisper tones. 

116 

I WANT HIGHER FIDELITY! Boon for the musician and 
music lover is "SCOTCH" Brand High Output Magnetic 
Tape No. 120. With this tape you enjoy music with 
greater dynamic range, freedom from distortion on signal 
peaks and 133% more output for brilliant sound repro- 
duction. A must for hi -fi fans. Acetate backing. 
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I WANT ECONOMY! All- purpose "SCOTCH" Brand Mag- 
netic Tape No. 111 gives you just that - flawless sound 
reproduction at low cost. Has acetate backing and 
"SCOTCH" Brand's unique built -in dry lubrication. Rec- 
ommended for all general recording needs. 

t 

I WANT SUPER STRENGTH! Tough tapes are "ScorcH" 
Brand Magnetic Tape Nos. 111AM and 120AM. Their 
recording characteristics are similar to Nos. 111 and 120, 
but these super- strong tapes are coated on weather -bal- 
anced 11 mil polyester backing - the toughest made. 
Especially suited for irreplaceable recordings. 

October, 1957 

I WANT EXTRA PLAYING TIME! Enjoy new freedom 
from reel change with "SCOTCH" Brand Extra Play Mag- 
netic Tape No. 190. Get 50% more tape on a standard - 
size reel - as much recording time as 11/2 reels of stand- 
ard tape - plus brilliant sound, thanks to a new, high 
potency oxide coating. 

PICK THE MAGNETIC TAPE BEST FOR YOUR NEEDS 

Tape Number 
and 

Description Stability 
- 

Strength 

Long Wave 
Length 
Output 

Short Wave 
Length 
Output 

Recording 
Time 

111 
General Purpose Good 

Very 
Good Good Good Normal 

111 AM 
General Purpose Best Best Best Good Normal 

120 
High Output Good 

Very 
Good Best Good Normal 

120 AM 
High Output Best Best Best Good Normal 

190 
Extra Play Good Good Good. Best Extended 

150 Extra Play 
Weather Balanced Best 

Very 
Good Good Best Extended 

The term "Scorcut" and the plaid design are registered trade- 
marks for Magnetic Tape made in U.S.A. by MINNESOTA 
MINING AND MFG. CO., St. Paul 6, Minn. Export Sales 
Office: 99 Park Avenue, New York 16, N. Y. © 3M Co., 1957 
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525 LINES faithfully reproduced 
only by the TECH -MASTER 630 

. built for custom installation to give you the sharpest 
picture of any TV chassis you can buy today ... em- 
ploying the famous 630 circuit with the latest design 
improvements ... featuring exclusive 3 -tube synchrolok 
picture circuit for constant picture stability ... and 
30 tubes for incomparable viewing fidelity. 

TECH -MASTER CORPORATION, 75 FRONT STREET, BROOKLYN 1, N. Y. 

the JUNIOR 
$10.50 Dlr. Net. Ideal for quick 
trips. 153/a x 121/2 x 8 in. Model 
TC -2A 
the CARRY -ALL $15.95 Dlr. Net. 
Takes tubes, tools, meter. 21 x 15 
x 8 in. Model TC -4 
NEW SUPER $21.95 Dlr. Net. Car- 
ries 1/3 more. Separate tool tray. 
24 x 161/2 x 81/2 in. Model TC -5 

*Reg. TM of Argos Products Co., 
originators and leading manufacturers of 
tube cases for the electronic technician. 

PRODUCTS 

310 MAIN STREET 

COMPANY 

GENOA, ILLINOIS 
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Two Great Names 
get together... 
uài.i(o, 
and Argos 

To Serve 
The Electronic 

Technician 

Developed by 
electronic engineers 
for electronic experts 
-with the highest di- 
electric strength -800 
volts /mil. 

The best ever 
offered for coating 
terminals, rust proof - 

4' ing antennas and 
other electronic uses. 

$11 27 Dealer Net 

16.4 oz. 

Ask your Argos parts distributor now! 

PRODUCTS COMPANY 
310 MAIN STREET GENOA, ILLINOIS 

Transistor 

Bridge Oscillator 
By DONALD S. BELANGER 

THE circuit to be described is the re- 
suit of many hours of searching, 

building, and trying for an oscillator 
that would give pure sinusoidal out- 
put. For accurate bridge measurement, 
a pure sinusoidal input is a "must ". 
Inductors and capacitors react differ- 
ently to different types of waveforms, 
hence we have differentiation and in- 
tegration but, to a pure sinusoidal 
voltage, the only change that takes 
place is in current and voltage phase 
relationships. 

The transistors used in this circuit 
can be either p -n -p or n -p -n types. The 
original circuit used two Sylvan -ia 
n -p -n 2N35 transistors. Other tran- 
sistors, such as the CK722, CK721, 
2N107, 2N170, 2N229, 2N94, TI -904, 
and 2N109, all performed equally well. 

Current drain for the two 2N35's 
was 1.1 ma. with a 6 volt supply. Six 
volts seemed to be about the lowest 
collector voltage which would permit 
oscillation. 

R,, and C2 form a notch net- 
work which determines the frequency 
of oscillation. PLl is a 3 -watt, 117 -volt 
lamp which keeps the output constant. 
R2 is the regeneration control and is 
adjusted, while the output is fed to 
an oscilloscope, for purest sinusoidal 
waveform. 

The frequency of 1000 cps may be 
altered by changing the capacity of 
CI and C2. 

Bridge oscillator using "n-p-n" transis- 
tors. If "p -n -p" types are substituted for 
V2 and V2, battery polarity is reversed. 

+6V. 

R 

N-P-N 
VI 

R4 

2 

R5 

OUTPUT 

Ri, Rs, Rs-10,000 ohm 1/2 w. res. ± 10% 
R2 -5000 ohm pot. 
Rt -1800 ohm, I/ w. res. ± 10% 
Cr, C2 -.033 pfd., 200 v. capacitor 
PLI -3 watt, 117 volt pilot bulb 
VI, V2- "n -p -n" or "pm-p" transistor (Au- 

thor used 2N35's but any of the transistors 
mentioned in text can be substituted) 
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ound on Tape 
By BERT WHYTE 

THINGS are popping in the world of 
recorded stereo tape. As the second 

major company in the field the Mer- 
cury announcement had the antici- 
pated effect and Capitol quickly fol- 
lowed with an announcement of its 
stereo tapes. Capitol will issue both 
classical and pop material. Shortly 
after that Vanguard put its stereo 
show on the road and, as with Capitol 
and Mercury, will issue classical and 
pop. Urania has begun to issue stereo 
tape, and I have it on pretty reliable 
authority that Columbia and Angel 
stereo tapes will debut at the New 
York Hi -Fi Show. So the dam has 
broken at long last . . . no one can 
any longer decry stereotape as a re- 
stricted medium. My guess is that not 
long after the New York Show, most 
companies now producing discs will 
also be producing stereo tapes and 
then you can look for the first of the 
price breaks that will go a long way 
towards popularizing stereo on a mass 
basis. 

KODALY 
HARY JANOS SUITE 

Minneapolis Symphony Orchestra con- 
ducted by Antal Dorati. Mercury stereo 
MDS5 -1. 7" reel, 71,4 ips. NARTB tape 
curve. Price $12.95. 

Yessir! The first of the Mercury 
stereo tapes and one of the most 
astounding recordings and fabulous 
listening experiences I've ever enjoyed. 
Superlatives are almost meaningless in 
describing the tremendous sound of 
this tape. I think I can safely say that 
in terms of sheer sound quality and 
the concomitant musical experience, 
this is the greatest recording I have 
ever heard. Strong language? Just 
wait until you hear this tape played 
on top quality equipment with big 
speakers, in a large room with proper 
acoustics. 

What makes this tape so different? 
To begin with, this was originally re- 
corded on three -channels on half -inch 
tape. This is to provide more gap area 
for each track and thus maintain a 
better signal -to -noise ratio. The three 
Telefunken mikes are set up especially 
so that their overlapping patterns 
cover the entire orchestra as regards 
"frontal" area. They are hung over 
the orchestra at an experimentally 
determined height and sonic focus. 
Thus Mercury's engineers are staying 
essentially within the bounds of their 
"Living Presence" technique they have 
used with such success on discs and 
now with stereo tape. By a special 
process, the third, or middle, channel 
has a certain number of decibels 
"ghosted" from it to each of the side 
channels. In the final two -track tape, 
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ELECTRONICALLY OPERATED 

HIGH FIDELITY TURNTABLE SYSTEM 

ACHIEVES UNPRECEDENTED PERFORMANCE 

NEW 
FAI R C H I 

electronically controlled 
and speed- regulated 

Exciting, brilliantly engineered, the new Fairchild E/D brings to the turn- 
table -a traditionally mechanical device - all the precision and accuracy of 
modern electronics. 
Gone are the intricate couplings - the step -pulleys, cams, rubber wheels, etc. 
And gone with them are the principle causes of turntable distortion. 
The new Fairchild E/D achieves a quality of performance beyond anything 
we have ever known. Rumble, wow and flutter become academic questions. 
They are virtually non -existent in the E /D. Speed constancy is maintained to 
an incredible accuracy - precisely regulated by an electronic power source. 
And the E /D's performance is entirely unaffected by variations in power 
line voltage and frequency. 

PERFORMANCE SURPASSES ALL INDUSTRY STANDARDS 

RUMBLE CONTENT 
FLUTTER CONTENT 
SPEED REGULATION 

100% better than NARTB standards - better even than standards 
specified for primary professional 

recording equipment. 

HOW IT WORKS 
In the new Fairchild E/D turntable speed is changed by changing the speed 
of the hysteresis -synchronous motor. The speed of the motor is changed by 
altering the frequency of the current used to drive. it. 

This current is furnished by a variable- frequency oscillator -amplifier, called 
the Electronic Control -Regulator. Four frequencies are available which oper- 
ate the turntable at 162/3, 331/3, 45 and 78 rpm respectively. Individual controls 
also permit the user to adjust each speed ±5 %. 

The Fairchild E/D can be operated from any AC power line supplying 85 to 
135 volts. It can be operated with DC, using a converter - or with storage 
batteries and a vibrator -inverter. No matter which source is used, the quality 
and accuracy of turntable performance remain the same. 
The Turntable Unit, which incorporates the turntable, hysteresis motor and 
2 -belt drive, can be purchased without the Electronic Control- Regulator (ECR) 
and used as a high quality single -speed 331/3 rpm turntable from a 60 -cycle 
power line. The ECR can be obtained at a later date, and easily mounted in 
the unitized turntable enclosure. 

PRICES ARE: Fairchild E/D complete, $186.50; Turntable Unit (less ECR), 
$99.50; Electronic Control- Regulator (ECR) $94.00; Hardwood Base (shock - 
mounted) in walnut, mahogany or korina, $31.50. 
See your Fairchild dealer for a demonstration. Literature on request. 
FAIRCHILD Recording Equipment Co., 10 -40 45th Avenue, L. I. C. 1, N. Y. 
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EW 
by 

Al 
the 

211 
loudspeaker 

f eaturing the 
newest 
advancement 
in design .. . 

THE 

POLYMERIZED 
CONE* 

More highs, . more, lows - 
and smoother all the way:. 
The perfect full range 
speaker. 

*Write for leaflet "What the Polymerized 
Cone Means to Ìou." 

HARTLEY 
PRODUCTS CO. 
Dept. 97, 521 East 162nd Street 

New York 51, N. Y. LUdlow 5 -4239, 
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this results in a virtually unbroken 
sonic "front," with the orchestra prop - 
erly spaced including the middle in- 
strumentalists. Thus the long- despised 
"hole -in- the -middle" effect is almost 
completely neutralized. Is it as good 
as a genuine three -channel stereo 
tape? No . . there are still factors 
above and beyond the "hole- in -the- 
middle" problem in which the third 
channel effectively increases realism. 
But it is awfully close, and I can say 
this sincerely since I have heard both 
the two- and three- channel tapes. 

The most immediate and apparent 
feeling you -get from these new Mer- 
cury stereos, is the utterly unbelieva- 
ble clarity and definition of the 
orchestra, projected very much for- 
ward and seemingly spread right be- 
fore your eyes. In many stereo tapes, 
in their striving for illusion, the sound 
becomes "distant" and somewhat 
formless. There is none of that phe- 
nomenon here. The acoustic perspec- 
tive is as broad and spacious as usual 
with Mercury recordings, but at the 
same time has this tremendous projec- 
tion and infinitude of detail. Another 
aspect is the brightness and color and 
texture of the sound. The ultra -wide 
frequency range and dynamics, the 
superbly clean transient response, and 
the lack of distortion which charac- 
terize the Mercury disc recording is as 
apparent in the tape, but even to a 
greater degree. With no lateral swing 
of stylus to restrict them, the dynamic 
range and transient response of the 
tape is simply fantastic. 

Directionality in these tapes is nigh 
perfect, with the added plus that cer- 
tain phasing problems in duplication 
have been overcome so that a given 
instrumental sound stays in its proper 
place and doesn't jump between speak- 
ers, as has happened with some stereo 
tapes. The "Hary Janos Suite" is a 
perfect vehicle for hi -fi and stereo and 
as the work unfolds effect is piled 
upon effect until you are literally 
staggered. In the "Battle and Defeat 
of Napoleon" and in the "Entrance of 
the Emporer and his Court" sections 
are some of the most amazing sounds 
ever recorded. There are massed 
trumpet- ánd trombone fanfares and 
chordal motifs which are so realistic 
as to defy credulity. You can feel the 
wave envelope as the huge open brazen 
blare hits you! You can hear things 
you never noticed before . . . the 
gutteral snarl of the trombone is 
almost palpable as fundamental is 
augmented by harmonics. The char- 
acteristic vibrato of woodwind is 
clearly and cleanly discernible, as are 
the harmonics and overtones of the 
flutes and piccolos which are heard in 
stratospheric register at the beginning 
of the "Emperor's Court" scene. 
Strings are suddenly alive with accents 
and harmonics and even little rosin 
squeaks and squiggles, and their indi- 
viduality is assured. First and second 
strings, the celli, violas, and contra - 
bassi all speak from their appointed 
places with rich and sonorous voices. 
Percussion is stupendous. Snares, 

A STARTLING 

NEW SELF -POWERED 

TRANSISTORIZED 

AUDIO CONTROL 

TRANSAMP 
MADISON FIELDING PRE -AMPLIFIER PR -45 

ALL -TRANSISTOR FRONT END 

Completely eliminates HUM and MICROPHONICS. 

MATCHED FUNCTION OUTPUT CONTROL 

Selects either 1 or 3 -volt output for best Signal -to -Noise 

Ratio when used with ANY BASIC AMPLIFIER regardless 

of rated output or sensitivity. 

MINIATURIZED CHASSIS 

Measures only 8" by 51/2" x 23/a" with completely 

separate power -supply. 

CHECK THESE FEATURES 

HUM - Non -Measurable. 

NOISE- Non -Measurable in 1 -volt position. 

GAIN - 10 mv in phono for 3 volts at 1000 cps. 

100 mv in tape and tuner positions for 3 volts output. 

300 mv in Aux position for 3 volts output. 

FREQUENCY RESPONSE - Plus or Minus 0.25 db, 20 tp 20,000 

cycles. 

FILTERING - Rumble and Noise Filters with 12 /db octave 

slope. Rumble: 50 and 100 cycles; Noise: 4 and 

8 kilocycles. 

TONE CONTROLS - Variable crossover feedback type. 

DISTORTION -For 1 volt output; in the order of 0.2% 

LOW IMPEDANCE OUTPUT 

EQUALIZATION - RIM in phono, with settings for LP, AES, 

and EUR. NARTB 71/2" per second tape playback 

characteristics. 

JJIJ \ For complete catalog see your local dealer or write a. 
MADISON FIELDING CORPORATION 
Creators of Distinctive Audio Instruments 

863 Madison Street Brooklyn 21, New York 
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tympani, cymbals, and bass drum have 
tremendous weight and impact if 
called for, or'are completely articulate 
even at the most piano moments. In 
the drum rolls of the finale, there is a 
dynamic build -up which is almost 
terrifying. 

Surely no record groove could ever 
accommodate this unbelievable out- 
pouring of low- frequency sound. The 
48 inches of woofer on my big Bozak 
was literally puffing blasts of air at 
me! The totality of sound is nothing 
less than awesome and I have played 
this for people who quite honestly 
were open- mouthed in astonishment. 
Incidentally, as I have noted before, 
even though this was played at a big 
room -filling level, none of the ladies 
objected! Ah, the magic of stereo! 
Well I think you get the general idea. 
The performance under Dorati is de- 
finitive and the orchestra is supremely 
accomplished. Beg, borrow, or steal 
. . . but somehow hear this tape for 
a hi -fi thrill you won't soon forget. 

"NEW GIRL IN TOWN" (HIGH- 
LIGHTS ) 

Gwen Verdon, Thelma Ritter, George 
Wallace, Cameron Prud 'Homme and 
original cast. Victor CPS79 stereo. 7" 
reel, 71/2 ips. NARTB tape curve. Price 
$10.95. 

With all these new companies get- 
ting into stereo tape, Victor who 
started it all has not been idle. For 
instance, here is the first venture into 
the field of the Broadway play. There 
may be people who would argue that 
stereo or not, a Broadway musical is 
not an ideal subject . . . that there is 
too much action to encompass. Maybe 
they are right, but I've played this 
tape for a good many people, some 
hep to hi -fi and some not hep to hi -fi 
or Broadway musicals for that matter. 
In every instance, the auditors enjoyed 
the tape and commented on the clarity 
and distinctness of the singing and the 
enunciation while speaking and the 
bright sound of the orchestra. 

All were impressed by the manner 
in which the stereo let you follow the 
action of the actors from one point 
on the stage to another. To be honest 
with you, I don't particularly care for 
this rather blatant, rah rah, type of 
musical, but I even found myself en- 
joying it. There is not much question 
that stereo is mighty effective in 
sustaining action and in keeping the 
important speaking and singing artic- 
ulate. With the wide frequency range 
and the stereo effect, the "on stage" 
presence was superior to any disc 
musical I've ever heard. From my 
experience Victor should be encour- 
aged and I hope more of the same will 
be forthcoming. 

TCHAIKOVSKY 
VIOLIN CONCERTO IN D MAJOR 

Erica Morini, violinist, with Philhar- 
monic Symphony of London conducted 
by Artur Rodzinski. Sonotape stereo 
SWB8016. 7" reel, 71/2 ips. NARTB tape 
curve. Price $15.95. 

Sonotape, another earlier comer to 
stereo, continues to issue some superb 
material. A case in point is this ab- 
October, 1957 

Louis `.'Satchmo" Armstrong 

sounds 
of our time 

are timeless on 

SOUNDCRAFT TAPES 
with MYLAR BASE 

Ageless "Mylar" base and ageless plasticizer -free 
Soundcraft oxide coating -these are the reasons 
why lifelike sound is yours forever, only with 
Soundcraft "Mylar" base tapes. Because no other 
tapes offer comparable-quality, a Soundcraft product 
is inevitably the choice of those who immortalize 
historic events, masterworks in music, or the sound 
in a great CinemaScope film! When you record sounds 
worth saving...enjoy their re- creation... their 
re living.,:on Soundcraft "Mylar" base tapes! 
Write for free booklet! Buy these Soundcraft tapes: 

PLUS 50 - SO% longer play- PLUS 100 - twice as much on a reel 
LIFETIME -'guaranteed for life 

"DuPont Trane Mark 

REEVES SOUNDCRAFT CORP., 10 E. 52 St, N.Y. 22, N.Y. West Coast 338 N. LaBrea, L A. 36, Cal. 
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ULTRA -LINEAR 11* 

Significantly better -of course -because it 
features a new feedback system in the proven 
Acro- Developed, Ultra- Linear circuit that 
sets a new standard of stability in amplifier 
performance. 

Significantly better -the heart of the 60 watt 
Ultra- Linear II amplifier is the Acrosound 
TO -600 output transformer which provides a 

degree of feedback unaffected by the im- 
pedance of the speaker. system. 

Significantly better -the Ultra - Linear I I am- 
plifier is supplied in kit form with all critical 
wiring preassembled on a rugged printed 
circuit board . . simple construction requires 
only 2 hours' assembly time. 

Significantly better in every way: 
RATED POWER OUTPUT -60 watts 
I M DISTORTION -less than 1% at 60 watts 
HARMONIC DISTORTION -Less than. 
1% between 20CPS and 20 KC at power 
output within 1 DB of 60 watts 
SENSITIVITY -1.8 volts RMS for 60 watts 
output 
OUTPUT IMPEDANCE -4, 8, 16 ohms 
TUBES- 2- EL34,1- GZ34,1- 12AX7,1 -12AU7 
DAMPING FACTOR -Variable from 0.5 
to 10. 

HUM -90 DB. below rated output 
SIZE -7" x 15" x 8' high 
WEIGHT -30 lbs. 
Price $79.50 complete with all components. 
$109.50 wired and assembled (slightly 
higher in West) 

Patent Pending 

Pleasesend literature on illustrated Ultra- Linear II Amplifier 

Name 

Address 

City State 

ACRO PRODUCTS COMPANY 
369 SHURS LANE, PHILADELPHIA 28, PA. 
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solutely magnificent recording of the 
popular Tchaikovsky violin concerto. 
This is, without doubt, one of the most 
totally effective recordings of a violin 
concerto ever recorded. The solo violin 
of Erica Morini is a fascinating study 
in sonorities all by itself. Through the 
wide -range magic of stereo you can 
appreciate the smooth richness of her 
tone, pick up subtleties and nuances 
of bowing and fingering, quite unheard 
in disc recordings; follow her when 
she bridges or mutes, thrill to the 
electric attacks with their gutty 
resonance. 

Add to all this the knowing and 
sympathetic accompaniment of Artur 
Rodzinski. The stereo highlights a 
trumpet here, a brace of horns there 

woodwind steals sweetly on the 
scene ... the orchestra's first strings 
soar upward on the left and the celli 
answer darkly from the right. All the 
while the dazzling interplay between 
soloist and orchestra continues, Miss 
Morini standing revealed to us just 
slightly left of center. Yes, direction- 
ality in this tape is most helpful in 
maintaining the feeling of "on the 
spot" performance. 

This is one of the biggest sounding 
Sonotapes yet. Recording was fairly 
close -up but good spacious acoustics 
were allied for liveness and served to 
highlight the excellent orchestral de- 
tail. Dynamic range was impressively 
wide and when soloist and orchestra 
are in full cry in the finale the realism 
will make your hair stand on end. If 
you love the violin concerto, this is 
for you and is unreservedly recom- 
mended. 

MUSIC FOR A QUIET MOOD 
Marco Gregory and his Orchestra. Con- 
cert Hall CHT /BN34 stereo. 7" reel, 71/2 
ips. NARTB tape curve. Price $11.95. 

I guess a great many people must 
think that all stereo is good for is the 
big works with plenty of moxie and 
oomph. I confess to being guilty in 
fostering this notion. Of course stereo 
is applicable to almost any kind of 
music and will most certainly enhance 
your enjoyment. This Concert Hall 
tape will neatly fill the bill for anyone 
who should want some light music for 
background. What . . . stereo for 
background? Why not? I'll grant that 
many of stereo's attractions will be 
missing, but one of the big advantages 
of stereo is that at low listening levels, 
balance is fairly well maintained and 
definition does not suffer. Of course 
you can turn up the level on this tape 
and enjoy all the stereo advantages to 
your heart's content. However with 
numbers like "Sleepy Lagoon," "Nar- 
cissus," "Pizzicato Polka," "Rustle of 
Spring" and "Valse Triste" among 
others, you can see the obvious uses 
of such a tape. The orchestra plays 
quite nicely, acoustics are spacious, 
and detail bright and clean. Direction- 
ality is there if you want it and, in 
general, the stereo aided this innocu- 
ous music in sounding quite enjoyable. 
It is surprising how many people want 
to buy this type of stereo tape and 
there is very little available. 30 

Building 
Blocks by 

SOZAK 
Site ' 

V iirGitde s . 

With these three simple elements you can build your speaker system, step-by- step if you wish, into the crowning achievement in the re- creation of sound - a Bozak B -310 or B -400. Infi- nite baffling means unlimited flexibility - and at each stage of growth the sound is un- challenged in its class. 

B -207A 
COAXIAL 
SPEAKER 

A complete wide -range two -way speak- 
er system: 40 to 16,000 cycles, 8 Ohms, 
15 Watts or more. Use in multiples to 
extend bass range and increase power - 
handling capacity. 

B -209 
MID -RANGE 

SPEAKER 

f 

i 

The only speaker made specifically for 
the middle frequencies. For maximum 
precision in the middles, add it to one 
or more B- 207A's. 

N -10102 
CROSSOVER 

NETWORK 

Adaptable to one -woofer and two - 
woofer three -way systems by a simple 
change in connections; for four woof- 
ers add the N -25 Condenser Bank. 

Complete systems are available 
factory -assembled in infinite -baffle 
enclosures, or you can build your 
own from plans on request. The 
5 -cu -ft E -300 cabinet comes as a 
complete kit for only $42.50 

2feerlity 2ULas+E'! . _ _ - _ E O ZAK 
THE R. T. BOZAK SALES COMPANY 
Box 966 Darien Connecticut 

EXPORTS: Electronics Manufacturers' 
Export Company Plainview New York 
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Within the Industry 
(Continued from page 28) 

23rd Street, New York, N. Y. The 
new telephone number is: Algonquin 
4 -3532. 

The association's executive secre- 
tary and director of shows will occupy 
the new suite of offices. 

* * * 

P. R. MALLORY & CO., INC. of Indian- 
apolis, Ind., and RADIO MATERIALS 
CORPORATION, Chicago and Attica, 
Ind., have agreed on a merger, or pool- 
ing of interests. The Chicago and Attica 
firm is to operate independently as a 
separate division of the Indianapolis 
organization . . . The consolidation of 
one of the country's oldest electronics 
distributors with a nationwide market- 
ing firm has been announced. Majority 
stock of RADIO SPECIALTIES CO., elec- 
tronics distributor in southern Califor- 
nia, has been acquired by SHALLWAY 
CORPORATION, Connellsville, Pennsyl- 
vania . . . Acquisition of CG ELEC- 
TRONICS CORPORATION, Albuquerque, 
N.M., by GULTON INDUSTRIES, INC., 
has been announced. The firm will re- 
tain its corporate identity, operating 
as a wholly owned subsidiary of the 
parent organization . . . A new elec- 
tronic equipment manufacturing firm 
has been formed in Santa Barbara, Cal- 
ifornia. The company, to be known as 
C SCIENTIFIC COMPANY, will locate its 
plant at the Santa Barbara Airport in 
Goleta, Calif. 

* * * 

GOODWIN MILLS has been elected vice - 
president of Knight Electronics Cor- 
poration . . . Rek- O -Kut, Inc. has 
appointed CLIFFORD SHEARER director 
of marketing . . . The appointment of 
RICHARD W. GRIFFITHS as director 
of sales for the components division of 
Litton Industries has been announced 

MILTON M. KANTER has been 
named assistant to the vice -president 
and secretary of Ford Instrument 
Company, division of Sperry Rand 
Corp. . . . Cletron, Inc., division of 
Cleveland Electronics, announces the 
appointment of ALLEN S. JOHNSON as 
sales manager for the firm's line of 
loudspeakers, speaker kits, hi -fi enclo- 
sures, and related electronic equipment 
. . . Promotion of two top executives 
of General Precision Laboratory, Inc. 
has been announced. DR. RAYMOND L. 
GARMAN is now chairman of the board, 
and continues as technical director in 
charge of research and development, 
and JAMES W. MURRAY has been elect- 
ed president and chief executive officer, 
continuing as general manager . . . 

The election of C. F. PARSONS as vice - 
president, sales, RCA Victor Distribut- 
ing Corp., has been announced by the 
company . JAMES F. YOUNG has 
been appointed assistant secretary of 
Waveforms, Inc. ... KIRBY DAWSON 
has been named assistant to the sales 
manager and director of export sales at 
Kaar Engineering Corp. . . . The fol- 
lowing directors have been re- elected 
to the board of Alpar Manufacturing 
October, 1957 

OUTPERFORMS 

THEM 

ALL! 

THE FISHER FM -AM Tuner Model 80- T 
The TWO meters of THE FISHER 80 -T (for micro -accurate tuning) are typical of the out- 
standing specifications that have won its acclaim as today's most advanced, professional 
tuner. The 80T includes complete audio controls. The roster of those who use THE 

FISHER includes leading organizations in research, broadcasting and educational fields. 
THE 80 -T provides a level of performance that far exceeds even their most critical 
specifications. These same high standards of performance, together with the uncom- 
promising quality of workmanship for which THE FISHER is famous, are available to you, 
for use in your own home. Hear it now, at your dealer's! $19950 

Mahogany or Blonde Cabinet, $17.95 

Outstanding Features of THE FISHER Model 80 -T 
The Model 80 -T Features extreme FM sensitivity -1.5 micro -volts for 20 db of quieting. 
Full limiting on signals as low as one microvolt. Separate FM and AM front ends, 

completely shielded and shock -mounted. Separate tuning meters for FM and AM. 
72 -ohm, plus exclusive balanced, 300 -ohm antenna inputs for increased signal -to -noise 

ratio. Supplied with AM loop and FM dipole antennas. Adjustable AM selectivity. 
AM sensitivity better than one microvolt for full output. Inherent hum non -measurable. 
Distortion below 0.04% for 1 volt output. Four inputs. Separate tape -head play- 

back preamplifier (with NARTB equalization.) Preamplifier -Equalizer has sufficient gain 
to operate lowest level magnetic cartridges. Six choices of record equalization. Multi- 
plex and cathode follower outputs. Frequency response, on FM, within 0.5 db, 20 to 20,000 
cycles. Super- smooth flywheel tuning mechanism. 16 tubes. EIGHT CONTROLS: 
Selector, Variable AFC /Line Switch, Station Selector, Bass, Treble, Equalization, Volume, 
4- Position Loudness Contour. Self- powered. DC on all audio filaments. Beautiful 
brushed -brass front panel. SIZE: 123/4" wide x 83/4" deep x 6" high. WEIGHT: 21 
pounds. Prices Slightly Higher in the Far West 

Write today for complete specifications. 

SHER sir Corporation 21 -23 44th Drive, L. I. City 1, N. Y. 
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COOK 
will pay YOU 

$1.00. 
towards the price of any 
regular 12" Cook record! 
(listing at $4.98 each) 

Simply fill in the check be- 
low and take it to your 
dealer -or send direct to 
Cook! 
Here are a few choice items from 
the big COOK catalog of unique 
and dazzling hi -fi: 

test SERIES 60-an amazing In- 
novation, keyed to your own hear- 
ing! FletcherMunson calibration. 
jazz BLOWOUT AT MARDI GRAS 
#1084 
symphony STRAVINSKY, VILLA 
LOBOS, BACH #1062 
organ PIPE ORGAN IN THE 
MOSQUE #10501 

collectors COMPLEAT IN FIDELY- 
TIE #1044 
caribe CALYPSO KINGS #1185 
guitar FIESTA FLAMENCA #10271 
concert SEVEN LAST WORDS 
#1094 
Please send free catalog. 

all manufactured by microfusion* J for the utmost in high fidelity. t 

CO 

ó 

N 

*TM 

4 

tr. 
C 

W 

F xx 

o<-ßó / 
This check not valid after Dec. 31, 1957 
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Corp.; W. W. EITEL, president of Eitel- 
McCullough, Inc.; D. O. JOHNSON, for- 
merly vice -president of National Motor 
Bearing Co.; A. M. PONIATOFF, chair- 
man of the board of Ampex Electric 
Co.; C. R. PARMENTER, vice -president of 
the firm; and R. V. Laustrup, president 

Datamatic Corp., wholly owned 
subsidiary of Minneapolis - Honeywell 
Regulator Co., has elected JOHN R. 
LENOX vice -president in charge of op- 
erations ... WILBUR W. BLODGETT has 
been named director of marketing for 
Tele - Beam Industries . . . Winston 
Electronics, Inc. announces the ap- 
pointment of ROBERT M. REED as as- 
sistant national sales manager . . . 

ARCHIE F. BOSCIA has been named 
chief product engineer for Kin Tel Di- 
vision of Cohu Electronics, Inc... . 

The election of ROBERT PELZ as secre- 
tary of Gulton Industries, Inc. has 
been announced ... The Rauland -Borg 
Corp. announces the resignation of R. M. 
"ROCKY" GRAY, sales manager of the 
firm for the past 16 years ... GOR- 
DON P. FELTS, president and chief engi- 
neer of Microdot, Inc. has announced 
his retirement from the firm upon 
reaching 65 ... KJELL GAARDER, re- 
cording industry pioneer and member 
of V -M Corporation, died recently at 
the age of 56. 

e * e 

COLLINS RADIO COMPANY announces 
that it will begin construction of a 235,- 
000- square -foot manufacturing plant 
at Cedar Rapids, Iowa. The new plant 
will be located on a 90 -acre tract oppo- 
site the company's engineering labora- 
tory . . . WESTINGHOUSE ELECTRIC 
CORPORATION will build a new manu- 
facturing and repair plant in Char- 
lotte, N.C. The 24,000 - square -foot 
building will be located on a 6% acre 
site ... DIAMOND ANTENNA AND MI- 
CROWAVE CORPORATION has procured 
an additional 5000 square feet of floor 
space within its presently occupied 
building for the purpose of expanding 
its engineering and laboratory staff and 
associated facilities . . . AMERICAN 
CENTER FOR ANALOG COMPUTING has 
been established at 127 Clarendon 
Street, Boston, Mass. It will be operat- 

ed by PI- SQUARE ENGINEERING COM- 
PANY, INC. . . . MOTOROLA INC. has 
begun the construction of a two - 
part addition to the firm's present 
housing in Franklin Park, Ill. . . . The 
electronic distributor sales division of 
ERIE RESISTOR CORPORATION has en- 
larged its quarters . . . WARD PROD- 
UCTS CORPORATION, electronics divi- 
sion of THE GABRIEL COMPANY, has lo- 
cated its manufacturing facilities in a 
new plant in Amsterdam, N.Y. . . . 

BURNELL & CO., INC. has moved to Pel- 
ham Manor, N.Y.... Ground has been 
broken by SYLVANIA- CORNING NU- 
CLEAR CORP. for a new plant to manu- 
facture nuclear fuel elements for 
atomic reactors. The firm is a jointly - 
owned company of SYLVANIA and 
CORNING GLASS WORKS ... The elec- 
tronic instrument manufacturing and 
distribution activities formerly con- 
ducted by the instrument division of 
FEDERAL TELEPHONE AND RADIO COM- 
PANY, an I T & T division, have been as- 
signed to the recently created indus- 
trial products division of the parent or- 
ganization . . . DYNA COMPANY has 
moved to a new plant at 617 North 41st 
St., Philadelphia 4, Penna. . RICH - 
ARDS ELECTROCRAFT, INC., is tripling 
its manufacturing area in a new loca- 
tion at 4432 North Kedzie Ave., Chi- 
cago, Ill.... TRACERLAB, INC. an- 
nounces the opening of a new sales 
office at 7122 Jamieson Ave., St. Louis, 
Mo. . . . RAYTHEON MANUFACTURING 
COMPANY will add a fourth more space 
to its Maynard, Mass. laboratory . . . 

WELLER ELECTRIC CORPORATION will 
centralize all production, sales, and ad- 
ministrative operations at its present 
general offices in Easton, Penna. New 
facilities will be erected to quadruple 
the space of the present 12,000- square- 
foot building ... EICO has moved to 
new and larger quarters at 33 -00 
Northern Boulevard, Long Island City 
1, N.Y. . . . GENERAL ELECTRIC CO. is 
broadening the scope of its distributor 
sales organization. Sales offices Will be 
moved from Schenectady to Owens- 
boro, Ky., which now is headquarters 
for the components division of the 
company. 30 

Nearing completion at 
Jodrell Bank, Chesh- 
ire, England is this 
radio telescope 
claimed ten times 
more powerful than 
any other in exist- 
ence. Being built for 
Manchester Uni- 
versity for the ex- 
ploration of the skies 
by radio astronomy, 
the lensless telescope 
is expected to be able 
to reach out into 
space for a distance 
of a billion light years 
and to follow automat- 
ically a star's course 
across the skies. 
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Noise - Compensated 

Car Radio Volume 

Motorola circuit adjusts 

to speed automatically. 

AS THE speed of an automobile in- 
creases, noise in the car's interior 

also mounts. Anyone who has driven 
with the radio going has taken sub- 
conscious note of this fact : the driver's 
right hand has to reach out to turn up 
radio volume in order to make the 
sound output intelligible when travel- 
ling speed is increased. Conversely, 
when the car slows down and the 
masking noise subsides, level becomes 
uncomfortably high and must be 
turned down manually. 

A simple circuit, requiring a twin 
diode, has been developed by Motorola 
engineers to overcome this annoyance. 
It has been incorporated in Model 
79MS, designed for original installation 
in Ford "Thunderbird" cars. 

The circuit takes advantage of the 
fact that the number of revolutions 
per minute of the engine is directly 
related to speed of travel. This means 
the frequency of pulses in the ignition 
system also varies with car speed. Ac- 
cordingly, positive pulses are taken off 
from the high side of the breaker 
points and fed to the 12ÁL5 in the ac- 
companying schematic through capaci- 
tor CB. Any undesired negative pulses 
at this point are shorted out by diode 
V,,. Positive pulses are rectified by 

with the rectified voltage being 
dropped across cathode resistor R. 
Filtering converts these pulses into a 
steady d.c. voltage, which is applied to 
the grid of the 12CR6 audio amplifier 
in common with the manual volume 
control. 

In use, the operator determines the 
primary operating point of the audio 
amplifier by manually setting the vol- 
ume control. As car speed (and am- 
bient noise) increases, the pulses ap- 
plied to the diodes increase in fre- 
quency, resulting in increased positive 
voltage built up across C, and thence 
applied to the grid of the amplifier. 
This biases the 12CR6 for increased 
volume to over -ride the noise level. As 
speed falls off, this voltage drops, cor- 
respondingly reducing volume to match 
the reduced noise level. 3p- 

Ignition pulses bias audio stage. 

12AL5 

C26 

616 
I MEG. 
VOL. 

VI0 

RIB 

R39 47 MEG. 

100K 

015 .0 

TO HIGH SIDE 
OF BREAKER 

POINTS 
R40 
560 

C25 

TO GRID 
OF 12CR6 

10 fa. 
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BEST 

AMPLIFIER 

IN ITS 

CLASS 

IN POWER, 

PERFORMANC 

AND PRICE 
..:..,. 

THE FISHER Model 80 -AZ 
THE PERFECT amplifier for the home high fidelity system, THE FISHER 

Model 80 -AZ will meet the requirements of the most exacting user. Its low 
harmonic and intermodulation distortion provide not only complete fidelity 
of reproduction, but also absence of listener fatigue. The great reserve 
power handling capacity of the Model 80 -AZ makes it capable of reproduc- 
ing the complete dynamic range, as well as frequency range, of a full sym- 
phony orchestra -with its every nuance of tonal color. $9950 

Slightly Higher in Far West 

Outstanding Specifications of THE FISHER Model 80 -AZ 
Handles 30 watts; 60 watts peak! Three separate feedback loops for stability 

and low distortion. Less than 0.5% distortion at 30 watts; less than 0.15% at 
25 watts; 0.05% at 10 watts. IM distortion less than 0.5% at 25 watts; 0.2% 
at 10 watts. Frequency response uniform within 0.1 db from 20 to 20,000 cycles; 
1 db from 10 to 100,000 cycles. Hum and noise virtually non- measurable- 
better than 95 db below full output. CONTROLS: Z -MATIC and Input Level. 

TUBE COMPLEMENT: 1.12AT7, 1.12AU7, 2 -EL37, 1 -5V4G. OUTPUT IM- 
PEDANCES: 4, 8 and 16 ohms. SIZE: 414" deep, 151/2" wide, 67/s" high. 

SHIPPING WEIGHT: 22 pounds. 
Write today for complete specifications. 

FISHER Corporation 21-23 44th Drive, L. L City 1, N. Y. 
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NOW- 
Get it from 

your Parts 

Jobber! 

Admiral - 
rated by servicemen 

as the most foolproof 

and trouble -free of 

all changers! 

Admirai 
4 -Speed Record Changer 

Admiral - 
built into more 

phonos and combinations 

than any other 

changer in the world! 

'ValleP? 

Beige and Coral 
with Golden trim 
(Base Optional) 

PLAYS ALL FOUR SPEEDS - 
331/2, 45, and 78 plus "talking 
book" 16% r.p.m. Has neutral 
position. Changes 12 to 14 rec- 
ords; intermixes those of some 
speed. Automatic 2 -way shut -off 
after last record. Returns tone 
arm to rest, stops turntable motor 
completely. NOTE: Can be wired to 
shut -off radio or amplifier chassis. 

RUBBER TURNTABLE MAT 
FEATHERWEIGHT TONE 

ARM -new resonance -free de- 
sign. Less than 'A oz. pressure. 
Positive tracking ... no "skip" or 
"jump" on loud passages. 

DIAMOND LP STYLUS -sep- 
arate LP diamond and 78 r.p.m. 
sapphire needles for finest sound 
reproduction, long record life. 

ATTACHED 40" SHIELDED 
AMPLIFIER CABLE - eliminates 
pickup of unwanted noise. Cable 
has phono tip plug for quick easy 
Connection into standard input 
phono -tip jack. 

HEAVY DUTY MOTOR -powerful 4 -pole 
constant speed shaded pole induction type 
motor. Operates without hum, rumble or 
"wows" (as little as 0.1590). Maintains even 
speed even if line voltage varies. Six foot 
line cord attached. 

CERAMIC PICK -UP CARTRIDGE 
-twin lever hi -fi cartridge changes 
with flick of the finger from LP to 
78 r.p.m. needle. Impervious to 
heat and humidity. High lateral 
compliance minimizes wear, elimi- 
nates hum and distortion. Smooth 
even response ( t 3db) over the 
full high -fidelity frequency range T (30- 15,000 c.p.s.). 

Write for Illustrated Specification Sheet. 

Admiral® SPECIAL PRODUCTS DIVISION 
3800 West Cortland Street 

Chicago 47, Illinois 
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Experimental assembly of the Raytheon 
"spacistor" is shown beside ordinary pin. 

"Spacistor" Combines 

Transistor and Tube 

Properties 

May operate up to 10,000 mc. 

with very high impedances. 

INVENTION of the "spacistor" was 
disclosed recently by a team of 

Raytheon physicists. The device is a 
semiconductor which is as tiny as a 
transistor and operates electrically like 
a tetrode vacuum tube. Still in the 
research stage, the new device prom- 
ises two major advantages over today's 
best transistors. The research scien- 
tists predict the spacistor will amplify 
at frequencies up to 10,000 mc., as 
much as 50 times higher than tran- 
sistors. Also they are expected to 
operate at temperatures as high as 
500 degree C., or more than double 
today's germanium or silicon tran- 
sistors. The spacistor retains the tran- 
sistor advantages of operating on a 
fraction of vacuum tube power, having 
no filament to heat or burn out. Also, 
it can be tightly packaged. Finally, 
very high input and output impedances 
exist with the spacistor. -30- 

Operation of "spacistor" is shown here. 
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Amplifier- Speaker System 
(Continued from page 59) 

The net result of this is that tran- 
sients should sound much cleaner than 
from a conventional type of loud - 
speaker-in any kind of room. The 
feedback does not eliminate the stand- 
ing waves. If it did, it would make 
any room sound like an acoustic test 
chamber -horrible! No, we do not 
want it to do that. We are used to 
rooms, and probably our listening 
room in particular, as they are. We 
do not want to have the loudspeaker 
eliminate room characteristics. 

The manufacturer calls each one of 
the six transistor power amplifiers 
used in the stereo -monaural model a 
"servo amplifier" because this is just 
what the amplifiers are. Servo am- 
plifiers, such as are common for 
industrial control or missile guiding 
purposes, are special amplifiers that 
handle "error" signals developed in 
the system as a result of the incorrect 
mechanical position or motion of some 
device in the system. The output of 
the amplifier is fed to some mechan- 
ism (called a servomechanism) in such 
a way that the error is corrected. In 
the case of this special loudspeaker 
system, the "error" signal is derived 
by feedback from the special sensing 
coil of the speaker. This signal is then 
compared with the original signal at 
the amplifier input. If there is a dif- 

ference between the two, a correction 
is automatically applied. 

The price of the Model 372 stereo - 
monaural system complete, including 
all transistor amplifiers and crossover 
network circuits, is $550, available in 
a variety of hand -rubbed oil finishes. 
Supplied with each unit is an indi- 
vidually certified speaker response and 
distortion curve. Also, to check on 
the 2000 -hour unconditional guarantee 
of operation, each unit contains a 
2000 -hour timer. The timer, which is 
the same size and shape as an ordinary 
glass cartridge fuse, operates on the 
principle of electroplating metal from 
one electrode (at one end of the car- 
tridge) to another (at the other end). 
A scale, marked in hours and printed 
on the cartridge, shows the electrode 
growth and hence the time the unit 
has been operating. 

For those who are interested only 
in monaural reproduction, another 
model of the system is available (at 
$395) which is similar to the Model 
372 except for the omission of one of 
the woofers and its associated cir- 
cuitry. All specs for this unit are the 
same as for the other unit except for 
an acoustic output rating of .5 watt 
and amplifier output of 36 watts. Also 
a conversion kit is available for the 
monaural unit (at $195) permitting 
conversion to the stereo system. The 
kit consists of a 15 -inch woofer, the 
required transistor amplifiers, power 
supply, switches, cables, wood parts, 
and instructions for conversion. -El- 

SAVE t/2 - PAY PART-BY-PART - HAVE FUN 

Assembling the SCHOBER 

ELECTRONIC 
ORGAN in KIT form 

Now you can afford a real, full concert organ, just 
like those made by the foremost organ manufac- 
turers. Because over 1/2 the cost is saved when you 
assemble it yourself. And it's REALLY EASY: only 
24 separate units, all with printed circuits, and 
detailed -to- the -smallest -step instructions. In addi- 
tion, you purchase each of the 24 kits when you are 
ready for it - and can afford it. 
You'll get a real kick out of putting the Schober 
Electronic Organ` together - and then sitting down 
and pulling the stops for Strings, Trumpets, Clar- 
inets, Diapasons, Flutes, etc. Electronic Percussion 
optional; chimes available. 

Compact CONSOLE 
One of the many exclusive features of this excep- 
tional organ is the handsome console, in a wide 
variety of finishes. It is equally at home in a tradi- 
tional or modern setting, and takes little more space 
than a spinet piano. 

Complete descriptive booklet and price list are 
available on request. And, if you wish to hear the 
glorious pipe organ tone of the Schober Electronic 
Organ, a 10" long- playing demonstration recording is 
available for $2. This is refundable when you order. 
Write today and see what a fine instrument you can 
get at such a great saving. 

The SCHOBER ORGAN CORP. 
2248 -A Broadway, New York 24, N. Y. 

'Designed by Richard Il. Dorf 

LIMITED QUANTITY 
below manufacturer's cost! 

MusiCraft capitalized on a once -in -a- lifetime opportunity. Because this sale is 
limited, act fast. Look at the price... Check and compare the specifications... 
And share our enthusiasm! First run, quality components and construction. 

SPECIFICATIONS 
IM Distortion.... Less than 1% © 60W. 
Harmonic Distortion....Less than 1% 20 
cps. to 20,000 cps. 
Frequency Response .... ±0.5DB, 20 cps. 
to 20,000 cps.... ± 1 DB, 7 to 70,000 cps. 

Sensitivity .... 1.5 volts rms. for 60 watts. 
Damping Factor....choice of 15 or 30 
by a switch. 
Hum and Noise Level....85DB below 60W. 
Hum Nullifier Control which compen- 
sates for aging or replaced tubes. 

October, 1957 

FEATURES 
Chrome plated chassis 
Choke filtered power supply 
Octal socket for preamplifier power con- 
nection (wired for Heathkit, Dyna -kit and 
other preamplifiers) 
Fuse receptacle on chassis 
Heavy duty power cord 
Biased filament supply 
Tubes: 2 -6550, GZ34, 6BA8A 
Completely assembled, wired, and tested 
Dimensions -9" x 14" x 8" high. Shpg. 
Wt., 31 lbs. 

Mail Orders Filled Promptly 

For more high fidelity bargains 
write for MusiCraft's brochure. 

IN FACTORY SEALED 

CARTONS 

manufactured 
to sell for 7495 

$16995 

MusiCraft 48 East Oak St., Chicago 11, III., DElaware 7 -4150 
127 

www.americanradiohistory.com

www.americanradiohistory.com


the Ultimate 

195 uv sensitivity 

5h rtvood 
TUNERS 

"Feather -Ray" Tuning Eye 

Indeed the Ultimate! Under one micro- 
volt sensitivity for 20 db FM quieting in- 
creases station range to over 100 miles 
with the newly engineered Sherwood 
tuners. Other important features include 
the new "Feather -Ray "tuning eye, a local - 
distance switch to suppress cross - 
modulation images, AFC switch, 
fly -wheel tuning. 

MODEL S -2000 FM -AM Tuner...$139.50 net 
MODEL S -3000 FM only Tuner...$99.50 net 

Write for literature -Dept. RT -10 

Electronic Laboratories, Inc. 

2802 West Cullom Avenue, Chicago 18, Illinois t 
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The "complete 
high fidelity home 
music center." 

Dry -Cell 

Battery 

Charger 
By JOSEPH CHERNOF 

Unit will handle three 
1.5 volt cells at once. 

PRIMARY or dry cells have always 
been popular in low voltage and 

portable equipment, but never more so 
than now when transistor circuits are 
the big thing. The principal disad- 
vantage of the dry cell has always 
been the relatively small amount of 
energy that can be obtained before 
replacement is necessary, particularly 
under continuous operation. 

Several methods have been devised 
in the past for recharging dry cells so 
they can be used over and over. The 
original work on this problem was 
described by R. N. Eubanks in the 
June 1944 issue of "QST." Most of 
the recharging methods described, 
however, are similar to the trickle 
charger used with storage batteries 
and are only successful under fairly 
limited conditions. The dry cell must 
be recharged immediately after having 
been in fairly continuous use. Cells 
run down as a result of intermittent 
use over a long period of time or as a 
result of long shelf life usually cannot 
be satisfactorily revived. 

In addition, unless the reverse cur- 
rent is kept very small and the re- 
activating process made a long, slow 
one, the cell may grow hot and burst. 
Another disadvantage of the trickle 
charger for dry cells is that the open 
circuit voltage after charging is usu- 
ally 20 to 50 per -cent higher than the 
battery rating. This voltage then falls 
to the rated value after a few minutes' 
operation under load. This is of little 
importance in flashlight batteries, for 
instance, but might shorten tube life 
if the battery is to be used as filament 
supply in a portable radio. 

The recharging method to be de- 
scribed here eliminates some of these 
disadvantages by borrowing . some of 
the techniques which have been used 
in the electroplating industry for many 
years. 

The schematic of the "improved" 
dry cell recharger is shown in Fig. 1. 
The circuit shown is suitable for re- 
charging three 1.5 volt batteries, con- 
nected in series, or can be used with a 
4.5 volt "C" battery. It is most con- 
venient to charge a number of bat- 
teries at one time, since the process 

THE SCANDINAVIA STYLED 

Taudber. 
A tape recorder of 
distinctive design 

Designed and built in accordance 
with the most advanced European 
Engineering Techniques ... 3 -speed 
(17 /e, 33/4, 71/2 ips) half track tape 
recorder and playback unit- custom- 
crafted with a care that makes each 
one a perfectly produced image of 
the other. 

A tape recorder of 
incomparable performance 

Frequency response from 30 to 18,000 
cps at 71/2 ips; from 30 to 10,000 cps 
at 33/4 ips; from 50 to 6,500 cps at 17/8 

ips. Flutter and wow below 0.1% at 
71/2 ips and low enough at 17/8 ips to 
be inaudible on piano recordings. 
Signal -to -noise ratio 60 db at high 
recording levels. 

A tape recorder of 
superior value 

It comes complete with fine luggage 
case, balanced playback amplifier, 
high fidelity Goodmans speaker, qual- 
ity crystal microphone, heavy -duty 
input- output cord and 1,200 ft. reel 
of tape for only $299.50. 

Ask your dealer for a demonstration 
or write for full information to: 

Tiudbcrg 
10 E. 52nd St., New York 22, N. Y. 
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takes from 8 to 10 hours and the 
three -cell capacity provided here al- 
lows the use of a standard 6.3 volt 
filament transformer --a component 
which is usually to be found in most 
junk boxes. 

As can be seen from the schematic, 
the unit is a simple one, consisting 
of a stepdown transformer, a 1N91 
germanium rectifier shunted by a 220 - 
ohm resistor, and a flashlight bulb 
which serves as the current regulator. 
Due to the shunting effect of the re- 
sistor, the resulting charging current 
is mainly a.c. with some pulsating d.c. 
Using this method, the final open -cir- 
cuit voltage for the 1.5 volt cells is 
always 1.55 to 1.6 volts; the cells do 
not get hot during reactivation; and 
good results are obtained even with 
batteries that have been on the shelf 
or used intermittently for long periods 
of time. 

It has been found from taking apart 
cells that have been recharged in this 
manner and comparing them with 
cells that have received a trickle 
charge that the pulsating output volt- 
age results in the zinc being more 
evenly and smoothly deposited and less 
"pasty" than with the pure d.c. from 
the trickle charger. This improved de- 
posit of zinc is due to what is de- 
scribed in the electroplating industry 
as "electrolytic polishing ". When a 
pure d.c. supply is used for electro- 
plating, the deposit tends to be pasty 
and lumpy but if the current flow is 
periodically reversed, metal is re- 
moved from any sharp or loosely de- 
posited areas in preference to the 
main deposit of metal, producing a 
firm and even layer. 

Using the method described, cells 
may be recharged indefinitely, provid- 
ing that the case is undamaged. Once 
the metal case has been perforated, 
the battery should be discarded. As 
previously mentioned, a recharging pe- 
riod of 8 to 10 hours, or roughly over- 
night, seems to give the best results 
although this time is not critical. . 

The recharger can be built into a 
chassis box as small as 6" x 4" x 3 ". 
Mounting clips for the three standard 
flashlight cells to be recharged are 
fastened on the outside of the case. 
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Fig. 1. Schematic of battery recharger unit. 

SI 

117V.A.C. 

RI 

CRI 

6.3V.A.0 

PLI 

1311112V CELLS 
IN SERIES 

RI-220 ohm, 2 w. composition res. 
Sr S.p.s.t. toggle switch 
PL4-3. 2 volt, .16 amp pilot light (G -E minia- 

ture Type 1490) 
Ti- Stepdown trans., 6.3 v. @ .6 amp secon- 

dary (Triad F -13X or equiv.) 
CR1-1N91 difused junction germanium recti- 

fier (G -E) 

October, 1957 

THE SPEAKER ENCLOSURES 

PRE -FINISHED KIT only $40.50 AUDI nOPHILE 
ET 

The best looking, best engineered, and 
easiest -to -build economically priced kit we 
have ever seen! 

The handsome wood finish of its St. Regis 
Panelyte top has grain and beauty sealed in. 
Not even a lighted cigarette can harm it. 
Users will thrill to the superb tone of 

Jensen's new Bass Ultraflex° design ( richness without booming, 
and without damping the highs ) . Fully illustrated 4 -page manual 
gives easy -to- follow step by step instructions. 

The `Californian" enclosures are available as factory built 
cabinets or pre -finished kits. Top and bottom of kits are all finished 
-no painting, varnishing, sanding or covering required. 

x 

AVAILABLE 
TWO WAYS 

The Californian... 
24x29x15 inches deep 
For 12' or 15' speaker 
AUDIOPHILE NET 

FACTORY 
BUILT 

DSE-1 

$54.50 
The Californian Jr.... 
191/2x233/4x131/2 in. deep 
For 8' or 12' speaker 
AUDIOPHILE NET 

Mahogany or Blonde same price 
rlteg. TM of and Lic. by Jensen Mfg.. Co. 
tTM of Argos Prod. Co. 

DSE-2 

$44.50 

PRE -FINISHED 
KITS 

DSE-1K 

$40.50 

DSE-2K 

$32.50 

PRODUCTS COMPANY 
310 MAIN STREET.GENOA, ILLINOIS 

Ask your Parts Distributor or write DEPT. R for FREE Catalog 

As completely described in August Radio & TV News 
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NEW- 
from the heritage 

of Swiss precision 

tape recorders 
by 

Dual Track, $399.00 net 

Single Track, $429.00 net 

REOX 

topmost professional quality 
at reasonable cost 

No bombast here. We simply invite you to inspect the ReVox critically. In 
meticulous precision engineering ... and in listening quality ... you will see 
for yourself why the e)perts call ReVox the new leader. 

3 motors, eliminating wearing ports. Separate recording and playback hard -alloy 
toroid heads. Separate recording and playback amplifiers permitting simultaneous 
and continuous monitoring. Nigh quality 8" coaxial speaker. Precision "turret 
assembly' wiring. Wow and flutter well within NARTB professional standards for 
studio machines at 7's in /sec: 0.15 to 0.25% rms max. measured at either 5000 or 
3000 cps and including all sources. Frequency response at 71/2 in /sec (1000 cps 
reference): 40- 12,000 cps + t, -2 db, roll -off to t 5,000 cps under -4 db. Speeds are 
3'b arid 711 in./sec with pole- switching hysteresis synchronous capstan drive (outside 
rotor).8 tubes: 4ECC83 /2AX7, t- ECC81 /t2AT7, 1 -ECC82 /12AÚ7, i -8184, 1 -EM71, 
3 selenium rectifiers. Overall size with carrying case is 18141" x 11736" x 13W; model 
also available for custom installation. Large reels accommodate over 2400 feet of 
normal tape in each direction. 

Write for complete literature and name of nearest dealer to 

atELECTRCNiC APPLICATIONS 
150 East 35th Street, New York 16, N. Y. 

GET INTO 

EL CTRONICS 

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 January, April, July, 
September. G.I. approved. Write for Catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 
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TAPE RECORDERS 
WHOLESALE PRICES 

HI -EI COMPONENTS 
NATIONAL BRANDS 

WRITE FOR FREE CATALOGUE 

215 -RD E. 88 ST. 
NEW YORK 28, N. Y. CARSTON 

ry 

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 BOOK. 

.CANDLER SYSTEM CO. 
Dept. 2 -L, Box 928, Denver 1, Colo., U.S.A. 

PROMOTIONAL THEME 
"Compare It With Merit" will be the 

theme of Merit Coil & Transformer 
Corporation's advertising and promo- 
tional program for the remainder of 
the year. 

Distributors will be urged to check 
the firm's loose leaf replacement guide 
against specifications of all TV manu- 
facturers for replacements on all orig- 
inal components, and then to make 
product comparisons with other lines. 

* * e 

COUNTER DISPLAY BOX 
Vaco Products Company has de- 

signed a new, interchangeable tool kit 
components counter display box. 

Designated as No. AZ614, the box is 
made of heavy cardboard, 181/2" x 9", 
and 21/2" deep. In use, the lid is lifted, 
opening out into a back display panel 
21" wide and 10" high. The complete 
purpose of the exhibit is told in bold 

type on the lid. Also shown is a 
picture of the kit bag with handle and 
blades. The entire box is printed in 
blue and yellow and is divided into 
16 separate sections. Each section con- 
tains six each of 16 individual compo- 
nents. 

Descriptive literature including com- 
plete prices will be sent upon request. 
Inquiries should be directed to the 
sales manager of the firm, at 317 E. 
Ontario Street, Chicago 11, Ill. - 

* * e 

NEW SALES KIT 
An attractive white, gold, and black 

sales "case," designed specifically to 
assist Snyder Mfg. Co. distributor and 
dealer salesmen in selling and mer- 
chandising the firm's new "Imperial" 
TV antenna, is being made available 
by the company without charge. 

The kit is made of sturdy corru- 
gated cardboard and is designed to 
hold three different decorator color 
antennas in order to permit the show- 
ing of all three simultaneously. 

In addition, the special sales cases 
will come with window streamers, 
counter displays, catalogues, envelope 
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REAL BARGAINS IN BEST ELECTRONIC SURPLUS 
50 W. 6- CHANNEL RADIOTELEPHONE 

for BOATS, MOBILE, or FIXED STATIONS 
THE BIGGEST BARGAIN IN PLEASURE OR FISHING 
BOAT RADIOTELEPHONES!! Big -power ship -to -shore 
Radiotelephone. This Transmitter- Receiver (13C -669), 
part of SCR -543) is beautifully and ruggedly built. 
Designed for rough military service and engineered 
for maximum efficiency. it will provide trouble -free 
Long -range communications from boat, vehicle, port- 
able or fixed station installations- Both Transmitter 
and Receiver operate in the frequency range of 1680 
to 4450 KC, and both are crystal -controlled on all 
six channels in this range. Manual tuning of the 
receiver is also provided. Power Output (Phone) is 
50 to 60 watts with 12 V. DC Power Supply. 

Transmitter operation is performed with a mini- 
mum of controls. after installation adjustments have 
been made. The BC -669 is presently TYPE ACCEPT- 
ED by FCC for marine band use except on 2738 Ke 
for which frequency a c strap to eliminate 2nd 
harmonic radiation must be employed. Operation of 

the 50 Watt Radiotelephone may be from 110 V. AC, 110 V. DC, 32 V. DC, 24 V. DC. or 12 V. DC. Complete con- structional data and diagrams a furnished for building any of the above power supplies at minimum cost. Each set Is supplied with 12 crystals (6 for for X -mit, 6 for receive) which were d by the military. 
t 

Receiving crys- 
tals differ by 385 KC IF frequency). Most of these crystals can be reground to marine band frequencies, Receiver 
vises high- efficiency 10 Tube Superhet circuit with RF Stage for maximum selectivity, built -in loudspeaker. Static Filter (Noise Eliminator) Circuit with Switch. and RF Gain Control, Transmitter uses 8 Tubes (2 -807's in Final) with 100,7 Plate Modulation, and Metering Switch with multi -range milliameter for instant checking of any part 
of transmitting circuit. 
50 -WATT RADIOTELEPHONE (BC -669A, B, or C Mod- CUSTOM BUILT 12 V. DC POWER SUPPLY FOR ABOVE. 

Is). complete with all tubes, crystals (as specified), EACH $125.00 
Inst. Rook, Connecting Cord CD -515 (to Power Supply), 
Modification and Power Supply Constructional Data. 
USED, GOOD CONDITION. Shp. wt- 185 lbs. On, ft 50 
EACH ... ..... ...... ,,.,. . .7.7.7 
SAME AS ABOVE. NEW UNUSED CONDITION ..5139.50 
MODELS BC -669 D or E. Same as Above, but provides 
also CW (telegraphy) transmission and reception (incorp. 
BF(1). NEW, EACH $169.50 
TS -11 HANDSET, with appropriate plug connector. 
EACH $14.50 

PE -110 A, B, or C, 110 V. AC POWER SUPPLY 
EACH $89.50 
PE -130 D, 110 V. AC POWER SUPPLY. EACH $99.50 
12 V. DC POWER SUPPLY KIT, complete with transmit- 
ting and receiving dynamotors, relay, filter capacitors. 
choke, switches. fuse holders, etc., plus undrilled 
chassis and wiring diagram. EACH $45.00 
RM -21 REMOTE CONTROL. Permits transmission & re. 
ception (by handset) from remote position. EACH . $6.95 

NEW, WALKY -TALKY 
(BC -611) CHASSIS 

Q here's the chance to build your own 
real compact. lightweight hand -held --r . Walky- Talky! Designed to transmit and 
receive on one (crystal -controlled) fre- 
quency between 3.5 and 6.0 mc., any 
real Ham could revamp the coils for 
operation on higher frequency amateur 
phone bands. This will result in in- 

cased antenna power output and longer 
distance transmission. By building your 

forcase for this chassis. with space own case 
batteries and increased B volt- 

age, further increased power and longer 
service from 

increased 
will result. These 

chassis are NEW, unused. complete with 
telescoping antenna but less tubes, coils. 
or crystals. Tubes required: -105, 1- 1ti 1 -IT4. and 2 -3S4. 2 miniature 
plug -in coils required (sold separately). 1- Antenna, and 1 -RF Tank. Battery 
voltages required (original) 1 -1.5 volt "A" and 103.5 volts "B" battery. the 
latter may be increased to 135 or 167.5 
volts to produce higher transmitter out- 
put. Supplied as pecified with Sche- 
matic diagram. Shpg. wt. 

$12.95 1 2.95 10 lbs. EACH -Chassis only. 
PAIR OF COILS, for above. Ant. & RF Tank 51.25 

HI- PRECISION FM SIGNAL 
GENERATOR- MOBILE BAND 

TWA' SD OHM LI NE ÁÚDIÓCONTROL DIAL FILM ZZIE SET 

4111/MS 1NONNWAIIIIIIIMINIMNIMINTIP" 

FVSE FUSE F5-2, VERNIER SPARE 
FS-1 MÌCROVOLIER CONTROL KNOB FUSES 

Model I -208, is a precision instrument worthy of the finest lab, mobile service and installation shop, or for production testing of mobile FM equipment. Previ- ously, it was scarce and expensive nstrument, until 
we made a fortunate "buy" in limited quantity. 
I rerq. Range in 2 bands. 1.9 to 4.5 a (for IF align- 
ment t and tests) and 19 to 45 me. Freq. of output 
of signal is maintained within .03% of dial calibra- tion over a temperature range from O to 60 degrees. 
Other outstanding features are: *Variable Frequency 
Deviation, 0 -5 KC on 1.9 to 4.5 me band, 0 -50 KC 
each side of resting frequency on 19 to 45 me band. *Calibrated Microvolter- Attenuator, adjustable up to 100,000 microvolts, developed at the termination of 
30 -ohm line. Up to .84 volt available at high output terminals. RF Vacuum Tulle Voltmeter incorporated. 
Lion frequencies provided by internal audio oscillator. 

and 400, 1,000, 2,500, nd 5,000 cps. External modulation also provided for. Operates from either 
1110 volts, 60 cycles AC, or 12 volts DC which is ideal for in the field work, Crystal Calibrator, whose output 
is 1 me and harmonics for checking and maintaining accuracy of signal generator. Each I -208 is supplied complete with tubes, calibrator crystal, 12V. DC 
Dynamotor and 110V. AV power supply are self -con- 
rained, Instruction Sheets and Schematic Diagram. 
Shpg. wt. is 175 lbs. (in wooden case). Available in 
-NEW- Unused (tested) or Used -Excellent (tested; c mdì- tion. Act fast, our limited supply won't last long!! 
USED, EXCELLENT EACH $89.95 
NEW, UNUSED EACH $139.50 
All Above Material Subject to Prior Sale. 25% Mini- 
mum Deposit With All C.O.D.'s. All Prices F.O.B. 
Our Address. 

Inquiries invited from Exporters, Gov- 
ernmental Agencies and Industrial Com- 
panies. We have a large selection of 
communications equipment and spe- 
cialized electronic material. 

Orterill 
smsemtwd) 

Mobile FM 
Receiver BC -923 
This is a "honey" re- 
ceivers. for hams, 

in 
police 

cars. firemen. and roving 
photographers who want to 
get there first for prize 
photos. It's complete with built -in loudspeaker, 
squelch control, speaker- 
phone witch, sensitivity 
control, 
phone s witch, 

(permea- 
bility) tuning for each 
channel of 4 channels (per- 
mits presetting of 4 fre- 
quencies covering a range 
of 27.0 to 38.9 mc. By 
taking a half -turn off each 
coil winding. range can be 
extended to 42 or 43 mc. 
Operates from 12 V. DC and 
includes 'dynamotor- Sche- 
matic diagram on bottom 
of each c Dim.: 111/ /" 

H. x 6a, " W- x 121/e D. Shpg. wt. 60 lbs. $49.55! 
NEW UNITS TESTED 
USED, GOOD, NOT TESTED $34.50 

BC -683 MOBILE FM RECEIVER 
srurcea ww`á1*çm..i eu<wsxatw 

l 
0.6 

a 

moms 

PRICE, EACH, NEW -TESTED 

Similar to BC- 
923 described 
above 

tl range 
and physical 
appearance, but 
provides 10 
push -button s 
lected channels 
as well as con- 
tinuous varia- 
ble tuning over 
the entire range 
of 27.0 to 39.0 
mc. Includes 
features such built -in 
loudspeaker. 
squelch circuit. 
A-V-C., double 
limiter oircuits. headphone 
jacks, sensitiv- 
ity controltrol- ac- curate cali- 
brated tuning 
dial, etc. Sup- 
plied complete 
with 12V. DC 
Dynamotor for 
12 -volt Aera- 
tion, all tubes, 
and schematic 
diagram which 
is glued to bot- 
tom of housing 

Shpg. wt, 
65 lbs. 
PRICE, EACH, 
Used-Excellent 
Condition, Not 
TESTED 

$35.95 
545.95 

RF POWER TESTER FOR 
LOW -POWER a,en 

KY 
TWALALKIES 

Designed to tune -up Hand- 
Held Walky -Talkies to best 

perating efficiency. this instrument can be employed 
by Hams, technicians, and laboratories to perform 
many useful functions. Employs a 50 ma. RF meter. 
receiver-transmitter witch, non-inductive inductive 

stor, and a variable capacitor of 8 mf. maxi- 
mum. By removing resistor and substituting a few - 
urn pickup coil, a device is made for coupling to 
ow power oscillator or RF stages of a transmitter to 

determine relative efficiency or operation-instead of 
he old- fashioned lamp-indicator absorption meter usu. 
Ily employed. The sensitive RF meter in this unit 

permits many other versatile applications. and is worth 
he price ask for it. All NEW- UNUSED condition. 

EACH w 
. hpg. wt. 1e 0 lbs. Limited Quantity Available! $15.95 - TELEMARINE - 

COMMUNICATIONS CO. 
3040 W. 21st Street, Brooklyn 24, N. Y. 

Phone: ES 2 -4300 

DE -LUXE DIRECTION FINDER 
FOR FISHING BOATS, ETC. 

Here's a swell 
buy for the 
larger pleasure 
yacht, or party 
fishing boat 
that wants a 
real, accurate, 
precision direc- 
tion finder. 
Known as the 

Model DAE -1, mfd. by RCA. it was 
designed for the smaller patrol 

craft of the Navy and Coast Guard. The 
look is precise, with drive -shaft and hous- 
ing measuring 36" overall in height, em- 
Ploying ball bearings and azimuth 
scale. The receiver is a highly sensi- 
tive superhet. covering a frequency range 
from 240 to 2.000 KC in 3 bands, ac- 
curately calibrated on a drum -type tuning 
dial. The 

e 
and 110 -volt AC 

power supply are housed in a rubber 
shock mounted case measuring 14" wide. 
8a /n" high and 15" deep, Poorer (110 
volts AC) for the receiver may be ob- 
tained from any small -size rotary c 

r, ierter, 12, 32. or 115 volts DC. accord- 
ng to the power available o 11 shipboard. 
or direct from any available 110 V. AC 

source. Approx. 35 watts of power are required for the 
receiver. All smite are N1. \V- UNUSED, include necessary 
cables, hardware, and small metal case of spare parts and 
tubes. Also, complete installation and Instruction 
Book. Shpg. wt. on 2 cases, 200 lbs, $139.50 PRICE. EACH. as described 

MULTI- PURPOSE WALKY -TALKY 
TESTER 

Test Unit I -135, 
0..:G- e._s _. -61 - -o designed to thor- 

oughly test the 
hand -held Walky- 
Talky BC -611, t `'-ó so versatile that 
t worthy f 
acceptance in any 
'ads unit or lab. 
This t is a 
multi -range volt- 

tester, 

.,....,.,o. 

'.Ia 
amt meter 

crysltal 
£ d a RF 

4A and AF si Wtal 
P®SRx. source- It ill 

voltage and current, RF amplifier p te cuir, ntt,e udlotnut 
put voltage, and crystal activity- Incorporates transmitter 
and receiver elements, as used in the BC -611. Large 
scale square Volt -milliammeter, n RF Pierce Oscil- 
lator, a 1,000 cps Colpitts Audio Oscillator, and a 
Master Selector Switch which permits selection of the 
many features of this unit. All housed in portable 
carrying case (metal) dim: 14" L. x 9" D. x 51/" high. 
Shpg. 

t supplied with 
USED-Exc. schePRICE, EACH.... $1.95 1 

LORAN RECEIVING EQPT., APN - 
4, AT LOWEST PRICE EVER!!! 

We made a "buy" on this popular model APN -4 Loran 
nit, used on Fishing and Pleasure boats and Aircraft 

for navigational purposes. All are Used but in Very 
Clean condition, complete with tubes and crystal. Each 
set consists of an R9 /APN -4 Receiver and an ID- 6 /APN- 
4 Indicator. Originally sold in rplus for $100.00 or 
more per set, it would be wise to buy an extra set for 
"Spare" While available at this real low price! Sorry. 
no accessorWs or inverter (80 to 115 V. AC. 400 to 
2400 cycles. required) available at this time. Inverters 
for this equip. 

e u 
available from many surplus houses. 

PRICE PER SET, each consisting f one Indicator and 
e Receiver, as above. Not Tested. 

$29.95 Excellent -Used. Shpg. wt. 80 lbs .7L.7 A 

2- CHANNEL FM TRANSCEIVER 
MICROPHONE JACK PHONEJACK 30 -39 MC. 

The BC -1335 
is an 18 -tube 
]In -power (1.5 
watts) trans- 
mitter and re- 
ceiver for FM. 
Ideal for mo- 
bile installa- tions. operat- 
ing from either 
6 

Or(self-con- 
tained power 
supply), espy- 

CATCH VOLVME ÑoNfR for re- 
SLIP ceiver t or VOLT GE fug of fire 

CHANNEL SWITCH $ELECTOR police ter 
SELECTOR PLUG 

would have SWITCH Would hype to 
be FCC type ap- 

proved. Both transmitter and receiver are 
miniature Receiver employes 11 tubes of miniature ten 

i ty in a highly sensitive t s 
produce 

circuit with limiter 
FM 

transmitter employs 
stages, Lo produce males. reception. 

act transmitter 7 miniature tubes. Its range is 
about 5 miles (from vehicle). 

purposes 
and may be d a roved. 

r for emergency asks wherd FCC approved. 
However, as the price are asking, and considering the 

pactne55 of this 
buy 

transceiver (use %s" L. o i 
section 

n 
61/4" All it's dwell buy just to use the receiver eschen 
only, All in m. cond., comply with tubes, and sche- 
matic diagram. Not tested, at price quoted. @'ÁI95 
Shpg. wt, 45 Ihe, PRICE. EACH, as described rJ4 
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E I F]C M intercommunication systems 

100% AC operation 
45 ohm balanced lines 
Feedback noise cancellation 
instrument quality components 
Intermix masters and remotes 

For more information 

Conference calls 
All metal cabinet 
Two negative feedback circuits 
Printed circuit board 
Tubes: EL84, 6CM8, 6X4 

on our complete line of intercoms, 
write for new brochure. 

FISHER BERKELEY CORPORATION 
4,,2-ír n WÍxeet 4Foiaelnu 8 (Ar xsuú 

A BOX IS NOT 

A MUSICAL INSTRUMENT 
No skilled musical in- 

strument maker, including 
even those in aboriginal 
tribes, has ever found a 
rectangular box satisfac- 
tory. IN SPITE OF THIS, 
today many HI -FI speaker 
systems proclaim the ulti- 
mate in high fidelity, yet 
they employ nothing more 
than the most elementary 
boxes to perform the 
complicated function of 
transforming the vibra- 
tions of the loudspeaker 
into sound. 

In the KARLSON ENCLO- 
SURES, specially curved 

internal and external structures are used to provide 
you with the highest performance capabilities 
available in the industry today. Actually the Karl - 
son enclosure is one of the most fabulous musical 
instruments ever created and is capable of repro- 
ducing every sound from a baby's breath to the 
mighty roar of thunder. After long and rigorous 
tests, we know definitely that the Karlson Enclo- 
sures can outperform all other units now available 
on the market at any price. 

Despite their fantastic performance charac- 
teristics these units are available to you in 20 
different models in KIT, UNFINISHED AND FIN- 
ISHED FORMS, at prices you can afford, ranging 
from $18.60 to $174.00. 

SEND FOR OUR COMPLETE CATALOG TODAY 
AND LEARN HOW THE KARLSON ENCLOSURE 
CAN BE FITTED TO YOUR SPECIFIC NEEDS. 

KARLSON ASSOCIATES, INC., Dept. RTN8 
1610 Neck Road 
Brooklyn 29, New York 
Please send catalog: 

Name 

Address 

City State 

-i 
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COLOR GUN 

KILLER 
Operates Guns Indi- 
vidually to make color 
purity adjustments. 

Model T-101 $495 
List Price 

COLOR 

KINESCOPE 

ADAPTER 

COLOR TV 
SERVICE 

AIDS 

To test color kine on 
black and white test- 
ers. 

Model T -201 $450 
List Price r7 

COLOR BRITE 
Color TV Tube Britener. 

Model C -501 $975 
List Price 

At all distributors 

feimet,P 
COMPANY 

13100 N. ELSTON AVE. 
CHICAGO 18, ILLINOIS 

I 
There's always 

something new being 
developed by 
Perms -Power 

stuffers, and other merchandising aids. 
The kit measures 18" x 28" and can 

double as a window or counter display. 
* * * 

SELF- SERVICE DISPLAY 
Alpha Wire Corporation has now 

modernized the sale of its wire with 
a new self- service counter display. 

The display unit measures 38" high, 

273/4" wide, and 12" deep. It serves 
to sell the 44 most widely'used magnet 
wire items on two sizes of handy metal 
"service spools" and is designed to 
boost impulse buying since there is no 
need for respooling or sales talks. 

* * 

"SKINPACK" DISPLAY 
Kidde Manufacturing Company, Inc. 

has made available to the professional 
and hobbyist alike two new trans- 
parent plastic covered cards which 
hold a small, inexpensive blow torch. 
These "skinpack" displays give full 
view of the torch and permit space - 
saving counter racking. 

One card contains the blow torch 
and cartridge, while the second comes 
equipped with the blow torch, solder- 
ing tip, solder, and two chargers. 

x * 

TV SALES THEME 
RCA Victor has completed plans for 

an extensive advertising display for 
its new space- saving line of black - 
and -white television receivers. 

The entire campaign is built arounc 

the theme, "Lean, Clean, and Mirror - 
Sharp," and will feature an attractive 
high- fashion model demonstrating the 
reduced cabinet depth of the new sets. 
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WE TRAPE HIGHER! 

Ikwdoôdy 1 

I'm Jack S., head eevaluator of trade -ins at the Walter 
Ashe Radio Co. Now, I don't eevaluate heads! So don't 
go sendin' in no shrunken, head- hunters handiwork, 
' spectin' cash allowance on new merchandise. What I 

mean is....l'm in charge of the Dept. 
The picture shows me gettin' down to the office bright 

and early....well, early! My chauffeur drives me down in 
a long white limousine, with an assistant chauffeur at his 
side. They both help me off with my coat....it's a little 
tricky....and stand at attention while I eevaluate old 
store -bought eelectronic stuff people want to trade in on 
fine new merchandise. (Nothin' older than 1945.) 

The Boss says I'm doin' a bang -up job! My depart- 
ment took a whoppin' loss last month which is the 
way the Boss wants it. He fired my predesse....pre- 
dicess....predasess...the guy what had the job before me 
for showing a $1.89 profit in a three -month period. Heck, 
my salary alone loses him that much in a Jay's time! He 
says I got real job security if I can stay as moronic as I 

am! 

Write when you get work, or when you decide to trade! 

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. 

o, 

3. We will ship your new gear to 
you via express in most in- 
stances. Where express is not 
available, or not practical, we 
will ship by truck. 

Fi!TIIIIII!¡!II!!I;IíD 
!'gIIVI!JIIpillggÌillIl 

H A L L I C R A F T E R S HT-3 2 H A MMA R L U N D HQ-110. Less JOHNSON VALIANT KIT. Net..$ 349.50 TRANSMITTER. Net $675.00 Clock. Net $ 229.00 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 . Phone CHestnut 1-1125 

RADIO CO. 
1125 PINE ST. ST. LOUIS 1, MO. 

WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Louis, Mo. 

Rush "Surprise Trade -In Offer on my 

for 
(show make and model of new equipment desired) 

Send new FREE Walter Ashe catalog. 
Name 

Address 

City Zone State 

OUR 35TH YEAR 

RN-10.57 
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Commercial grade arrays at amateur prices; 
superior in performance, design and con- 
struction to any other antenna. Hair -pin 
resonated, precision tuned, matched and 
calibrated. Provide highest signal -to -noise 
ratio possible; 75% reduction in precipiti- 
tion static. 

FEATURES 
Extremely rugged elements of advanced sectional 
design; taper -swaged to reduce useless wind . 

drag and silhouette by 55 %. 
Special sturdy molded element support made of 
Borg -Warner "Cycolac ", a very high impact ther- 
moplastic resin; holds, insulates and capacity - 

couples element to the boom for automatic 
dissipation of precipitation static. 
Stainless -steel airplane -type clamp, holds ele- 
ment sections firmly in exact position. 
Precisely constructed and the famous Telrex 

"Balan" help produce outstanding performance 
per element, clean -cut balanced pattern and 
minimum TV!. 
Single, heavy -wall aluminum boom is small in 
size, rugged in strength, and light in weight. 
Stainless steel "Hairpin" grounding lug provides 
element grounding at voltage node for lightning 
protection 

"SERIES 56" SPECIFICATIONS AND PRICES 
Ele- $1100. Amateur 

Telrex Meter ments Gain Wt. Net 
No. Band No. db Lbs. Each 

s /4M -15C % 15 16 2 13 $ 29.00 
'AM -5C 1% 5 11.9 3 6.95 

lyaM -15C 11/4 15 16.2 1G ?3z 31.00 
2M -3C 2 3 9.4 2V 5.95 
2M -5C 2 5 10.5 3 7.25 
2M -6C 2 6 12.7 4 12.50 
2M -8C 2 8 13.5 10 13.75 
2M -808f 2 16 10.5 15 33.50 
2M -15C 2 15 16.2 28 39.25 
6M -3D 6 3 9.4 7 16.25 
6M -4C 6 4 9.7 10 19.75 
6M -6C 6 6 12.7 20 57.50 
6M-56-1356 6 6 12 7 44 149.00 
1030 -S 10 3 7.0 9 36.50 
10M- 56.798 10 . 3 8.9 27 96.00 
10M- 56.1201 10 4 101 331/z 144.00 
10M- 56.1850 10 5 11.2 77 220.00 
10M -56 -235§ 10 6 12.7 93 290.00 
15M -56 -671 15 2 4.8 22 80.00 
15M -56 -991 15 3 8.9 32 117.00 
15M- 56.118f 15 4 9.7 37 140.00 
15M- 56.1989 15 4 11.1 64 235.00 
15M-56-2459 15 5 11.9 94 285.00 
20M -56.79 20 2 4.8 26 89.00 
20M -56 -1121 20 3 8.7 33 130.00 
20M-56-1490 20 3 9.0 56 175.00 
20M- 56.168§ 20 3 9.4 63 198.00 
20M- 56.235§ 20 4 10.4 74 275.00 
20M -56. 2659 20 4 11.2 90 305.00 
40M -56 -180 40 2 3.4 66 180.00 
40M- 56.365§ 40 3 8 3 130 365.00 

;Circular polarized *Deluxe Model 
§Super Deluxe Model 

Harvey has in stock 
the New Tri -Band Antennas 

for 10 -15 -20 Meters 
MAIL ORDERS SHIPPED 

SAME DAY AS RECEIVED 
Include with payment an allowance for 
shipping charges. Prices subject to change 
without notice. 

b. 

HARVEY O.Esta,DINC. 

1123 Avenue of the Americas 
OU Z-1500 16th Ave: at 43rd St.) N.Y. 36, N.Y. 
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The advertisements will call attention 
to such features as newly styled cab- 
inets that fit close to walls, console 
models that fit perfectly into corners, 
etc. The company also plans on heavy 
use of network and local radio and TV 
commercials, billboards, and l o c a l 
newspaper ads. In addition, a com- 
plete new mat book is being supplied 
to all distributors to aid them in 
placing newspaper advertising. 

One of the featured sales promotion 
items is a new 16 -page brochure which 
contains full color photographs of all 
29 new black- and -white and 11 current 
color television receivers. Two f ull- 
color mailers -one for fall and the 
other for Christmas -also have been 
announced. 

Other new promotional material in- 
cludes banners, wall charts, on -set 
feature cards, special background dis- 
plays for "custom corner" television 
sets, and outdoor signs. 

p >x o 

RECOTON "CLUB" 
In order to promote the sale of 

its products, Recoton Corp. has Mau - 
gurated a "Deals -of- the -Year Club." 

The company will work out special 
buys for customers, featuring fast - 
moving items only. As a "Club" mem- 
ber, the distributor will receive 
valuable cash prize certificates which 
are to be filled out and returned to 

the firm. These certificates are re- 
deemable until December 31, 1959. 

Membership cards and complete de- 
tails may be obtained from the com- 
pany's sales manager, 52 -35 Barnett 
Ave., Long Island City 4, N. Y. 30 

IMPROVING "MARK II" DYNAKIT 
UP to the present time, all of the power 

amplifier kits produced by Dyna 
Company were designed with the cath- 
odes of both EL34 output tubes con- 
nected to ground. 

Recent reports from the company 
show that the intermodulation and har- 
monic distortion can be reduced sub- 
stantially by adding a precision 12 -ohm, 
1 -watt ± 1 % wirewound resistor from 
the cathodes of both EL34's to ground. 

This, hi essence, adds a self -biasing 
effect to the original fixed biasing cir- 
cuit. Since the resistor is unbypassed, 
it produces a current feedback. Any 
unbalance in drive signal or in the dy- 
namic tube characteristics of the output 
stage causes a signal component to ap- 
pear across the resistor. This signal, 
which constitutes negative feedback, re- 
duces both IM and harmonic distortion. 

Proper grid bias adjustment can now 
be simplified. Just adjust the bias con- 
trol until a d.c. voltage of 1.56 volts is 
obtained across the 12 -ohm resistor. 
Optimum bias is obtained in this manner 
even though the grid voltage on the 
EL34's may measure anywhere from 
-35 to -42 volts. 30 

Two -Meter Amplifier 
(Continued from page 71) 

itor and output coupling are inter- 
active and will have to be see -sawed 
for best results. Maximum power out 
will not coincide exactly with the 
plate current dip. Best efficiency oc- 
curred when tuning the plate circuit 
for maximum output power. This is 
more or less typical of almost all v.h.f. 
amplifiers. 

R3 

VI 
SOCKET 

Maximum driving voltage was ob- 
tained at maximum coupling of the 
grid and input coupling coil. This was 
when the two grid coils and input 
coupling coil employed a common axis. 

A final test on the stability of this 
amplifier is to remove drive and the 
output loading. Plate current should 
not flicker as grid and plate tuning 
capacitors are rotated through all 
possible settings. Under these severe 
tests, the amplifier at the Gates fac- 
tory showed no sign of parasitics even 
with the shield cover removed. 30 

Mounting partition for the tubes has been turned to one side to show the wiring. 

J! 02 RFC5 RFC4,. 

RADIO & TV NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


how long would it take you to solve this service problem? 

PH OTO FACT 
helps you lick problems 
like this in just minutes 
for only g0 per model! 

triee0®raeee 
Let's take a look at this problem: A condition such 
as this can exist only when there is no signal reach- 
ing the picture tube or the audio output stage. Using 
the Tuner Service data (found in every PHOTOFACT TV 
Folder), first isolate the trouble by connecting an am- 
plitude- modulated signal to the mixer -grid test point 
"D." The appearance of one or more black bars on 
the face of the tube would indicate that the trouble is 
probably in the tuner. So look for the following pos- 
sible causes: 

1. Defective oscillator -mixer tube 
2. Defective RF amplifier tube 

3. Open plate -load resistor in the oscillator stage 

4. Failure of the feedback capacitor in the 
oscillator stage 

5. Open decoupling resistor 
6. Dirty or faulty contacts 

7. Cold solder joint 
Using the applicable PHOTOFACT Folder you can trouble- 
shoot and solve this problem in minutes. Here's how : 

Check the oscillator -mixer and RF amplifier tubes. Tubes 
okay? -then: Check voltages on the tube pins (they're 
right on the schematic) for open oscillator plate -load 

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

resistor, open RF decoupling resistor, faulty feedback 
capacitor, dirty switch contacts or cold solder joints. 

Every PHOTOFACT Television Folder contains complete 
detailed information on Tuners, including separate Sche- 
matics, separate Keyed Chassis Photographs, Parts Lists, 
Alignment Points, Test Points, and Field Service Adjust- 
ments that will help you quickly locate the proper parts 
to replace and tell you how to do a touchup or thorough 
alignment job after making the necessary repairs. These 
features are a plus exclusive in PHOTOFACT. 

Whatever your problem or favorite servicing procedure may be -you will always find all of the infor- 
mation you need at your fingertips in PHOTOFACT. For only *21/2c 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! 

October, 1957 

?WOW WEIS 

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 
L 

Zone State 
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GET MORE WORK 

OUT OF YOUR 

OSCILLOSCOPE 

Learn to service 
ANY radio or TV 

faster ... with the 
handiest instrument of all! 

Here, in a greatly enlarged edition, is THE book that 
really shows you how to use oscilloscopes! 

Clearly as A -B -C, MODERN OSCILLOSCOPES 
AND THEIR USES tells you exactly when, where 
and how. You learn to locate either AM or FM radio 
or television troubles in a jiffy. Even tough realign- 
ment jobs are made easy. No involved mathematics! 
Every detail is clearly explained -from making con- 
nections to adjusting circuit components and setting 
the oscilloscope controls. And you learn to analyze 
patterns fast and RIGHT! 

ENLARGED 2nd EDITION! 
Includes Color TV 'Scope Data 

Includes latest data on use of 'scopes in color TV, 
industrial electronics, teaching . even in atomic 
energy work. Over 400 pages and over 400 clear 
pictures. Dozens of pattern photos make things 
doubly clear ... even for beginners! 

PRACTICE 10 DAYS FREE! 

Dept. RN -107, RINEHART & CO., Ina. 
232 Madison Ave., New York 16, N. Y. 
Send new. 2nd edition of MODERN OSCILLOSCOPES 
AND THEIR USES for 10 -day examination. If I like 
book, I will then send 56.50 (plus postage) in full 
payment, or return book postpaid and owe you nothing. 

Name 

Address 

City, Zone, State 
Outside U.S.A. -Price $7.00. cash with order only 
Money back if you return book in 10 days. 

ray- Electric 
POWER CONVERTERS 

Give You 

110 A.C. HOUSE 
CURRENT 

ANYWHERE 
You Drive or Cruise 

For 6 and 12 Volt 
Cor Batteries - 
Capacities: 10 to 
125 Watts 

NO INSTALLATION 
Just plug into cigar lighter 
on dash of car, truck, or 
boat -and away we go 
OPERATE PORTABLE TV, 

SMALL DO- IT- YOURSELF 
TOOLS WHEREVER NEEDED 
One of the great conven- 
iences of our electronic age 
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USES 

PORTABLE TV 

ALL ELECTRIC DO -IY- YOURSELF 
SHAVERS HOBBY TOOLS 

SEE YOUR ELECTRONIC PARTS DEALER OR JOBBER 

TERADO COMPANY 
DESIGNERS & MFRS. OF ELECTRONIC EQUIPMENT SINCE 1927 

1058 RAYMOND AVE., ST. PAUL 14, MINNESOTA 

ASSEMBLE YOUR OWN 

WALKIE- TALKIE RADIOPHONES 
for as little as 

$6.9s 
plus accessories 

Specifications: Tunes 144 -148 mc. I to 5 

mile range (depending on terrain) with 18 

inch antenna and much more with direc- 
tional beam antenna. Variable frequency 
transceiver circuit. High level amplitude 
modulation. Silver plated tank circuit and 
many other exclusive features assure maxi- 
mum efficiency and long battery life. Fully 
portable - no externa I connections ever 
needed. Meets FCC requirements for gen- 
eral class amateur license. No minimum 
age requirement. 

The following components are all you need to 
assemble a complete walkie- talkie as illustrated: 
Factory wired and tested transceiver chassis 

complete with VHF dual tube $6.98 
High output carbon mike 1.49 
Miniature mike transformer .98 
Powerful alnico magnet headphone 1.25 
Strong 16 gauge aluminum case (7 "x5 "x3 ") 

with all holes punched, battery compart- 
ment, battery switch plus all hardware 
and fittings including 18" antenna 3.98 

Case finished in gray hammertone if desired .75 

Both models use standard batteries available at 
your local radio store. All components guaran- 
teed for one year against defects in manufacture. 

HOW TO ORDER DIRECT FROM FACTORY: 
Check each item desired and add 5% 

of total for postage and insurance. 
Orders not paid in full will be sent C.O.D. for 
the balance due. 
All C.O.D. orders must include $2.00 deposit. 

MAIL TO: 

All orders immediately acknowledged. 

for as little as 

$14.98 
plus accessories 

Specifications: Tunes 50 to 54 mc. I to 5 mile 
range (depending on terrain) with 24" antenna 
and much more with directional beam antenna. 
Crystal controlled transmitter and variable fre- 
quency receiver with R.F. stage. Silver plated 
coils, highest quality components and exclusive 
design assure maximum efficiency and long bat- 
tery life. Fully portable -no external connections 
ever needed. Meets FCC requirements for tech- 
nician and general class amateur license as well 
as civil defense and other special services. Avail- 
able also on neighboring frequencies at slight 
extra cost. 

The following components are all you need to 
assemble a complete walkie- talkie as illustrated: 
Factory wired and tested transmitter -re- 

ceiver chassis complete with all tubes. ..$14.98 

Very active quartz transmitting crystal 
ground to :01% of your desired frequency 
and hermetically sealed 3.98 

Western Electric communication type tele- 
phone handset with push -to -talk switch 
and standard cord 6.98 

Coiled spring cord if desired 1.00 

Handset input transformer .98 

Handset output transformer .98 

Strong 16 gauge aluminum case (8" x 5" x 
3 ") with all holes punched, battery com- 
partment, battery ..witch, telephone hand- 
set cradle plus all hardware and fittings 
including 24" antenna and loading coil 4.98 

Case finished in gray hammertone if desired .75 

Adjustable shoulder strap (not shown) if 
desired ..50 

SPRINGFIELD ENTERPRISES 
Manufacturing Division 

Box 54 -R10, Springfield Gardens 13, N. Y. 

136 

The detector is small. compact, and it 

can be easily carried in pocket or purse. 

Radiation Detector 

For Nome Use 
Small, light, and inexpensive 
unit designed for emergencies. 

THE Gamma Atomic Radiation De- 
tector, or GARD as it is known by 

its manufacturer, Sargent - Rayment 
Co., is a simple detector for deter- 
mining the presence of harmful radio- 
active fallout resulting from the af ter- 
math of a nuclear explosion. It is to 
be used principally as a home survey 
meter by a family under emergency 
conditions of nuclear warfare, or acci- 
dental contamination. 

The radiation detector uses no tubes, 
meters, or batteries, or any moving 
parts that will wear out, or any parts 
that discharge or need charging. It 
may be stored and still be ready for 
use or reuse at any time. 

GARD works on the principle of 
gamma sensitive crystals that glow at 
various intensities of gamma radiation. 
These crystals are easily viewed 
through the magnifying lens when the 
unit is held to the eye. The user will 
always see one tiny illuminated rec- 
tangle which is of luminous material 
and acts as a comparison standard. If 
two small rectangles of light are visi- 
ble, then the user is in a radioactive 
field of medium intensity. The toler- 
able exposure here would range from 
3 to 20 hours. If three small rec- 
tangles of light are visible, then the 
user is in a dangerously radioactive 
area. 

The detector employs cesium iodide 
or cadmium tungstate crystals which 
do not wear out. The unit is sensitive 
to gamma fluxes in the range from a 
few to a few hundred roentgen per 
hour. 

In addition to extensive laboratory 
testing, unofficial field tests were per- 
formed at the Nevada Proving 
Grounds, with very satisfactory re- 
sults. Untrained, non -scientific person- 
nel, using test units, readily detected 
varying fields of radioactive fallout. 

GARD weighs only 2 ounces and its 
maximum outside physical dimensions 
are 2"x1.1/2 "x1". 30 
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22 TUBE ESPEY FM - AM HI -FI TUNER - AMPLIFIER PRICE $9995 
A REGULAR $199.50 NET VALUE COMBINATION FOR $99.95 

R 

FM /AM TUNER ESPEY 24 WATT 
MODEL 501G AMPLIFIER ESPEY I4 -TUBE MODEL 700G 

MODEL 700G 
FM -AM TUNER 

AND 
MODEL 50IG 
AMPLIFIER 

SPECIAL 
SALE PRICE 
BOTH FOR 

95 

ATTRACTIVE LEATHERETTE 
TUNER CABINET $7.95 EXTRA 

McGee offers you both the regular $119.50, 14 tube Deluxe FM -AM tuner and the regular 
special sale price of only $99.95. The Model 700G Espey tuner has its own built in power 
tivity 30w on AM, 5 my on FM for 30 db quieting. AM selectivity 10kc at,6 db. FM 240 
cps to 20,000 cps, with less than 1/4 percent distortion with on 

e 
volt audio output. Chassi 

Features a one-piece molded, gold color plastic front which makes a custom installation both 
time. Full tuned RF stages -AFC on FM with defeating switch for easy FM tuning. Built -in 
variable reluctance cartridges. Three position equalizer switch for LP, AES or European ree 
trots with 23db boost. Chassis is equipped with AC outlet jacks, auxiliary input jacks for 
loop antenna for AM broadcast band and 300 ohm input for FM band. This fine quality F 
of the features that you might expect of a tuner that would cost as much as $200. All of 
is a most desirable feature when the tuner is 

u 
sed in conjunction with a good audio amplifier 

with no tone control or preamplifier circuits. 
The model 501G, 8 tube ultra- linear high fidelity, 24 watt audio amplifier is made to match th 
than 1/z percent distortion with high fidelity response from 10 cps. to 20,000 cps. Horn level s 
struments only. Chassis size, , 12 "x5 "x8 ". Output tubes: 4 -6V6GT in push -pull Williamson cir 
rectifiers. Has an 8 pound potted case output transformer with specially made grain- oriented 
8 and 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 
ping wt. 22 lbs. See the special deals of the 700G -501G tuner -amplifier combination with r e money saving values. Also, special discount on speakers and speaker systems when ordered 

$79.50, 8 tube audio amplifier for the 
supply. Performance features a 

. 
e: Sensi- 

kc at 6db. Audio response flat from 20 
s is 14" long, 81/2" high and 10" deep. 
extremely attractive and easy at the same preamplifier for GE or other popular 
ortls. Separate bass and treble tone con- 
tape recorder, etc. Has built -in ferrite 

M -AM tuner is second to none. It has all 
the controls are on the front panel. This 

, such as the 501G which was designed 

e 700G tuner. This amplifier features less 
o low it can be detected by electrical in- 

cuit. 6SN7GT phase inverter and 2 -5V4G 
iron core. Output impedance taps of 4, 

shipping weight 20 lbs. Amplifier ship- 
cord 

your 
changer tiges for extra 

Espey tuner and n amplifier. 

ESPEY DEAL -1A 
Espey 700G -501G tuner with 24 watt 
amplifier plus VM -956 GE 3 speed VM on 
metal base-1 Mill Diamond $124r95 
Needle $10.00 extra. Net 

ESPEY DEAL -2 
Espey 700G -501G tuner with 24 watt aplifier plus new 456 Collaro changer 
equ ipped with a GE RN t $144.95 

ESPEY DEAL -3 
Espey 700G -501G tuner with 24 watt 
amplifier plus Garrard RC -98 equipped 
with a GE RPX -052A car- $174.95 
tridge. Net 

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 -$25.00. 
Norelco 9762 -12" regularly $59.50 at 
$30.00 extra. 
EV84 -15W system- $150.00 extra. 

11-TUBE FM-AM HALLICRAFTERS 
REGULAR $89.50 VALUE! 

SALE 
PRICE 

$4995 
WITH MONARCH 4 -SPEED RECORD 

CHANGER, 12" COAX. SPEAKER 

$132.40 
ALL FOR $8 

HALLICRAFTERS S -78A VALUE 
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 
Hall icrafter S -78A, 11 tube FM -AM radio chassis complete with escutcheon plate and 
knobs, to be put in your own cabinet o mounted in your recreation room wall. Features 
a 11 tube power transformer operated super het circuit with automatic frequency control 
on FM. push -pull 6K6 audio gives up to 12 watts peak output with response to 15,000 
ces. Use with a good Hi -Fi PM speaker or speaker system. Output matches 3.2 or 8 

l 

ohms. Full bass boost tone control. Chassis size: 73/ "x121 /" long and 11" front to 
back. Input for record changer with crystal cartridge. (Self powered pre -amplifier for 
G.E. variable reluctance cartridge available at $2.95 exta). Model S-78A, 11 tube FM- 
AM chassis. Ship. wt. 22 lbs. Sale price, $49.95. 
S -78A chassis with our CU -14Y, 12" coaxial PM speaker, both for $59.95. 
S -78A chassis with our PIS -CR, 15" coaxial PM speaker, both for $69.95. 
S -784 with CU -14Y and UA8 -H, 4 speed Monarch record changer with flip -over crystal cartridge, all for 586.95. 
S -78A with CU -14Y and RC -88, 4 speed Garrard record changer with flip -over crystal cartridge, all for $115.95. 
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Jackson AM9A 

9 -TUBE HI- FIDELITY 
12 Watts Audio 

Dual Tone Controls 
2 

9LE55 
SPEAKER 

RECEIVES BROADCAST 550 TO 1650 K.C. 
Jackson AM9A, 12 watt hi -fi audio amplifier and 
broadcast tuner combined. Less than you would pay 
for the amp alone. Push -pull 6V6's. Response 30 
to 15,000 cps. Inputs for crystal o r phono and 
crystal r dynamic mike. Separate bass boost and 
treble tone controls, radio -phono switch. Shielded 
output matches 3.2 or 8 ohm speaker. Heavy duty 
150 mil power trans. 91/" illuminated slide rule dial. 3 gang condenser with tuned R.F. and loop ant. Receives 550 to 1650 kn. Size, 13" x 91/2' x 6" high. With tubes: 2 -60A6, 6AU6, 6BE6. 651.47, 6AT6, 2 -6V6 and 5Y3. Knobs, escutcheon, diagram and instructions included. Model AM9A Ship. wt. 

19 lbs. Sale price, $29.95. CU -14Y 12" coax speaker, $10.00 extra; 15" coax speaker, 520.00 extra. 

9 TUBE -12 WATT HI -FI 
8" PM- LEATHERETTE CAB. $4495 
9 tube high fidelity AM9A chassis shown above in 
leatherette covered cabinet with 8 ", 6.8 o PM 
speaker having tweeter cone in n the center of large 

Tan leatherette covered cabinet 1.0"x10".24" " long. Plastic grill cloth c entire front. Stock 
No, CAM -98. Ship. wt. 28 lbs. Sale price, 544.95. 

2000 OHMS 
PER VOLT V O M. 

20,000 
PER VOLT S V. O. M. $1495 

$995 

New, Small volt- ohm -meter 51/4" tall, 3%s" wide and if/a" thick. 31/" meter. Señsitivity 2000 ohms per volt. DC volts 
O to 1000 in 5 ranges; DC current 0 to 500 ma. in 3 ranges; 
Resistance O to 1.5 megohms in 2 ranges; Decibels minus 20 
to plus 16 (Odb .774 volts). A thin compact instrument small enough to fit in your 
service kit. A fine imported meter Model TP -5 complete with test leads. Ship. wt. 2 
lbs. $9.95 ca., 2 for $19.50, 4 for $37.00. 

NEW 20.000 OHMS PER VOLT V.O.M. $14.95 
New model 20,000 ohms per volt volt -ohm meter. Features a 50 m cro- 

3 
p jeweled 

meter movement. Small compact size, 35 /e" wide, 5t/d" long, 1s /s" thick. 18 position selector switch for 5 AC and DC voltage ranges to 1000 volts. 4 current ranges and 
4 resistance ranges to 10 megohms. Price includes test leads and batteries. A $29.95 

value at McGee for only $14.95. Now own 2 meters at a price you might 
pay for one. A precision instrument. Stock No. TP -5H, $14.95 ea., 2 for $29.00. 

McGee's Famous 

12 AND 15 INCH COAXIAL P.M. 

HIGH FIDELITY SPEAKERS 

1295 S2395 
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 
ps. Full 6.8 oz. Alnico V magnet in the 12" woofer. Special eoaxiany suspended 

high frequency tweeter. Built -in v network. Only two wires to connect to 
your radio or amplifier. Matches 3.2 

crossover 
e8 ohm output. Don't confuse this n speaker 

with many cheap speakers that are offered. This s a fine quality speaker. Stock 
No. CU -14Y. Sale price $12.95 each, two for $25.00. 
Model P15 -CR, 15" high fidelity coaxial PM speaker. Response down to 20 cps. and 
up to 17,500 cps. Full 211/ oz. Alnico V magnet the 15" woofer. Specially made, 

wires 1tó connect 
suspended 

Matches 
high frequency to tweeter. 

output transformer. tra 
tnsformer. r 

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. 

,, radio 
axiallm 

suspen 
tweeter with crossover. Only two wires to t to any 8 ohm 

or 
Junior coax PM 

Frequency response. from 40 to 15,000 cps. Model No. M15 -CR, 15" 
speaker, Sale price, $1695 

VM HI -FI CHANGER. SALE PRICE $29.95 LESS CART. 

$45.90 WITH 5 
4 Speed Monarch 
SALE 
PRICE 

2195 
with 222 Ronette 

Ceramic Cart. 
VM -936HF COLLARO MONARCH Diamond 1 Mil 

$32.95 456 - $34.50 UA8H $27.95 Stylus $10.00 Extra 
New offering of VM Hi- Fidelity, 3 speed r ord 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 $45.47. The VM- 935 -936 
Hi -Fi Series changers are equipped with two plug -in tone arm heads which will hold 
popular G.E. or Pickering single or dual play cartridges. Both have 4 -pole motors for 
constant speed, hum free operation with a VR cartrid 

r 
cartridge. Plays all 3 speeds and all 3 

c 
Will inter -mix 10" and 12" records of s speed. Shuts off after last record 

plays. Muting switch silences pickup during change cycle. Furnished With large 45 
RPM spindle. Chassis size 131 /z x 131/4 x 81/2" high, 41/2' above plate. Ship. wt. 
12 lbs., with base 18 lbs. 
VM- 935HF, 3 spec, 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 $45.90. 
VM- 936HF. 3 speed Hi -Fi changer with metal base, less cartridge, Sale price, $32.95. 
VM- 936HF -GE with G.E. RPX -OSOA VR cartridge, $38.90. 
VM- 9361IF-GED with G.E. RPX -052A "Golden Treasure" cartridge; 1 mil diamond, 
3 mil sapphire stylii, only $48.90. 

4 -SPEED COLLARO Latest 1957 model RC -ass, Conaro 4 speed cord changer. 
Plays all 4 speeds, 16, 33, 45 and 78 RPM both rectal. 

ly and manually. Inter -mixes record of the same speetl and huts off after last record. 
Fast 6 second change cycle. Automatic disengagement of idler wheels eliminates ofiat 
spots that cause and flutter. Base size; 131/ " wide, 12" deep. 41/2' above motor 
board and 3" below. w Model RC -456 Collaro 4 speed automatic r ord changer, less c 
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. Large 45 RPM spindle, $3.30 
extra. 

New Model UA8. Monarch 4 speed imported High Fidelity record hanger. Features a 
high fidelity 4 pole motor, 9" turntable with molded rubber pallet. Counter -balanced 
tone arm will accept any of the Popular Hi -Fì cartridges. Plays all 4 speeds and all 

s 
3 s Intermixes 10" and 12" r same records of the s speed and shuts off after last 
record ord plays. Base size, 107/s" x 12a/4 ". Ship. wt, 15 lbs. Large Spindle for 45 RPM 
records, $1.88 extra. 
Model UA8 -H with =222 Ronette Hi -Fi flipover ceramic cartridge, $27.95. 
Model UA8 -HD, s above but with 1 mil diamond stylus, $37.95. 
Model UA8 -U with me 500 Goldring viable reluctance cartridge, $29.95, 
Model UA8 -UD, same as above but with 1 mil diamond stylus, $39.95. 

4 -SPEED WEBCOR Nw, 4 peed model 152, webtor. "Magic -mina" automatic 
ostl eds 

16, 33, 
4 w8h G.E. R v I able 

12" cartridge. Plays all 4 speeds 16, 3a, 45 and ea RPM automatically. speed", uand 

12" LP records can 
45 

inter-mixed. Magic -Mind feature will witch speeds auto- 
matically 

and 
8" 

turntable 
33 and 45 u depending Sh 

Shuts 
the s of the record. Has heavy 4 pole 

motor ant 8" ev nta 
flat 

with rubber ive. 
wheels 

els off titer last r ortl plays ar. Ba neutral 
position prevent flat spots on pe t5. c and flutter. ,949 size, 
133/g 'x12". Ship. wt. 13 lbs. Sale price, 531.95. Large 45 RPM spindle, $2.94 extra 

3 -SPEED VM VM- 956GE, 3 speed a tomatic record changer with G.E. RPX -050A 
fable reluctance cartridge and metal base. Plays all 3 speed; 

33, 45 and 78 RPM all 3 s records. Will inter -mix 10" and 12" records of the 
same speed. Shuts off after last record. Has heavy 4 pole motor. Bases 13- 3/16 "x 
117/s" deep. 71/2" high. Ship. wt. 15 lbs. Sale price, $29.95. Large 45 RPM spindle 
$1.88 extra. 

McGEE RADIO COMPANY PRICES 
F.O.B. KANSAS CITY TELEPHONE VICTOR 2 -5092 

SEND 254/4 OR FULL 
REMITTANCE WITH ORDER. 1903 McGEE ST., KANSAS CITY, MISSOURI 

DAL. SENT C.O.D. 
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14 TUBE ESPEY HI -FI CUSTOM FM -AM CHASSIS 6995 
* PUSH -PULL 6V6 OUTPUT 

* TWIN CONE CONTROLS 

* INPUTS FOR CRYSTAL OR V.R. PHONO, 
TAPE OR TV 

* WILLIAMSON TYPE CIRCUIT 
* ULTRA -LINEAR RESPONSE 

MODEL HF -250C. A FULL HIGH FIDEL- 
ITY AUDIO AMPLIFIER AND FM -AM 

TUNER -ALL ON ONE CHASSIS 

REGULAR $119.50 VALUE 

SALE $6995 LESS SPEAKER 
PRICE AND CABINET 

Espey Model HF -250C, 14 tube FM -AM chassis with push -pull 6V6, 10 watt audio. A true Hi -Fide famous maker of fine custom chassis. Ultra- linear output used in Williamson type circuit gives fr cps. Output taps of 4, 8, and 16 ohms. Separate RF stages for FM assure d AM a su e high se sitiv 
m u 

front end for minimum drift. Separate bass and treble tone controls. Pre -amp for all types of crystal phono, tape recorder or TV. 3 position equalizer for 
ac 

curate reproduction of all record and AM. Response plus or minus 1 db from 10 to 22,000 cps. Harmonic distortion less than 1 quieting; AM, 75 v for 6 db signal to not ratio. Off -on- volume and equalizer are combined o 
outlets on rear of chassis. Beautiful edge lighted flywheel inertia slide rule dial. Size; 73/4 "x131/ ' mailable). Model HF -250C Sale price. $69.95. Espey chassis with our P15 -CR, 15" coaxial PM s Espey chassis with 554.95 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. 

lily receiver built by a nationally 
e quencyresponse of 10 to 22,000 
ity. Temperature compensated FM 
agnetic cartridges. 2nd input for 
s. Built -in antennas for both FM Sensitivity: FM, 8 my for 30 db 
n entric control. Has 2 AC 
'x10 "odeep. Ship. wt. 24 lbs. (not 
peaker, both for $89.95. 

SAVE ON NORELCO SPEAKERS AT McGEE 
LATEST IMPORTED 8" AND 12" HI -FI PM's 

8" -9750 $15.95 8'r -9770 57.95 12 "- 9762 -M 12" -9760 
The choice of Hi -Fi PM speakers, imported from Holland. Made by the internationally famous Phillips company. Twin c operated by the same super high efficiency Alnico magnet. The small center o cone the audio range and loudness above 10,000 cps. Better and more natural 

cones are 

reproduction. Extra number of gauss means more bass efficiency. 

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 $ 7.95 

NORELCO Model 9762 -12" wide range Hi -Fi PM speaker, re s. 35 to 18,000 cps at 30- watts. Voice Coil imp. 8 ohms -new Alnico VI magnet gives 11,000 gauss. Regular 559.97 net, on sale at McGEE for only $39.95. NORELCO Model 9760 -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 8,000 gauss. Regular $32.97 net, on sale at McGEE for only $19.95. NORELCO Model 9750 -8" wide range Hi -Fi PM sneaker, r s . 50 to 20,000 cps at 10- watts. Voice coil 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 Model 9770 -8" wide range'Hi -Fi PM speaker, res. 75 to 19,000 cps. New Alnico VI magnet gives 11,000 gauss. Reg. $9.90 net, on sale at MOGEE fur only $7.95; or 2 for $15.00. 

FAMOUS 12" NORELCO PM SPEAKER 

MODEL 9762 -05 McGEE $2995 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 oz Alnico V 

magnet. Rated 20 to 30 watts audio. Response 35 to 18,000 
cps. Regular $60.00 net value. Has extended range bakelite 
dispersion feature built -in center of core to extend high fre- 
quency range. Never before have we had such a terrific value 
on this genuine Norelco 12" speaker. Made in Holland. Stock 
No. 9762 -05, McGee's sale price, $29.95. 

RADIO NEWS 
SPECIAL 

JUKE BOX $4295 
15" SUPER WOOFER HORN TWEETER 

LC CROSSOVER 
Radio News Special. Matched speaker system for 8 ohm 
output tap of your high fidelity amplifier. You get 

our $52.85 worth of speakers at o low price of ly 
$42.95. Up to a $90.00 value if purchased elsewhere. 

1500 cycle LC crossover etwork, plus horn type tweeter and 35 watt, 15" Utah, regular 
$60.00 list, 2 lb. S magnet, 2" voice coil woofer. This system will give realistic audio 

in response. Mount i any good baffle and you have it. It's about all there is, there ain't 
more, no McGee's fall special for Radio A TV News, only $42.95. Stock 

S 

No. WF15R- 
HNLC,35 watt speaker system. Response 15 to 20,000 cos. 

SENIOR 8 HI -FI $1095 
LOW COST 2-SPEAKER SYSTEM 

Senior 8, 1958 model, low cost speaker system in blond 
cabinet 201 /z" tal I, 25" wide, 191/ " front to back. Acousti- 
cally lined speaker enclosure with 8 ", 6.8 

r 
Alnico V 

cone mid -range speaker and 4" c e tweeterzwith cross- 
over network. Will take 12 watts from 40 to 15,000 cps. 
Our "Most for the money" Hi -Fi speaker system in a bl et. Sto k No. Sen or 8, Sale pr' , $19.95. 10 / off If 
you order w th any of our amplifiers or radios offered in Radio 6 TV News. -^- ---. 

IMPORTED HI -FI HORN TWEETER 
UP TO 16,000 CPS -SALE PRICE $16.95 
Pioneer Model PT -3. 20 watt imported Hi -Fi tweeter speaker. Fre- quency response flat from 1500 to 16.000 CPS. Tested for us by a leading college 

w 
hose response cu 

r 
ve ran from 1500 to 20,000 Finest imported tweeter we have found. Equal to American made tweeters selling up to $50.00 or more. a Specify 8 or 16 ohm voice coil when ordering. Stock No. PT -3, Sale price, $16.95. 

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, 81/" high and 10 %6" deep. Stock 
No. LEC -50, Custom leatherette c 

o v 
r d cabinet. Ship- wt. 7 lbs. Order 

your Espey chassis for only $7.95 extra. 

NEW TYPE "T" STANDARD COIL 
SINGLE STRIP TV TUNERS tl, 

PENTODE $195 CASCODE 
$1295 TUNERS TUNERS 

2 FOR $19.00 2 FOR $25.00 
New, "T" type, single strip Standard Coil Cascode tuner. Available for 21 

m 
e and 41 Mc, for either parallel filaments with various haft lengths. This is the latest single strip, 12 position, 12 channel VHF tuner with 1/4" shaft having 3 /g" concentric fin tuning haft. You an replace all of the older model 2 strip tuners with these. Ship. wt. 3c lbs. Your hoice of tuner with 11/4" 2%z" or 31/" shaft length. Sale price, $12.95 each, 2 for $25.00. 

Tuners with 4 ", 41 /a ", 5 ", 0 %2" 7 ", 81/4" or 101/4" shaft lengths. Sale price, $13.95 each, 2 for $27.00. 
No. TCA -050, 2 tube 21 me Cascode tuner with parallel filaments. Replaces 2000, 2200, 2300, 4200 series and others. Complete with 6BQ7 or 66Z7 and 6J6 tubes. 
No. TD -050, 2 tube 41 me Cascode tuner with parallel filaments. Replaces TV -3000, 4400, 6000, 6500, 8000 and 8500 series. Complete with 6BZ7 or 6AT8 and 6.16 tubes. 
TOSORB S -OSO. 

tubes. 
2s tube 41 me Cascode tuner with series filaments. Complete with 4B48437 and 

No. TDC -050, 2 tube 41 me Cascode tuner with series filaments. Complete with 4BQ7 
and 5688 tubes. 
No. TCS -050, 2 tube 21 me Cascode tuner with series filaments. Complete with 411Q7 
and 5.16 tubes. 

New, "T" type, single strip Standard Coil Pentode tuners. Available for 21 mc and 41 for either series ies or parallel filaments. These are the latest single strip type tuners. 
12 position, 12 channel VHF with regular %4" shaft having 3 /g" concentric entric fine tuning. Your holce of tuner with 1%4 ", 2 / " er 31/ " shaft length. Sale price 59.95 each, 
T far 5 

with Tuners 
for 

1. 41/ 5 ", 61/ ", 7 ", 81 /4" or 101 /2" shaft lengths. Sale price, $10.95 each, 2 For 5221.00. 
No. TAA -u50. 2 tube 21 me Pentode tuner with parallel filaments. Complete with 6BC5 
and 6J6 tubes. Replaces TV -100, TV -200, TV -300, TV -1200, TV -1300 and TV -1500. 
No. TAS -050. 2 tube 21 me Pentode tuner with series filaments. Complete with 3BC5 and 5J6 tubes. 
No. Te -050, 2 tube 41 me Pentode tuner With parallel filaments. Complete with 6BC5 
and 6AT8 tubes. 
No. TBS -050, 2 tube 41 me Pentode tuner with series filaments. Complete with 3BC5 
and 5ATS tubes. 
Set of matched knobs for above Standard Coil tuners. Molded mahogany Bakelite with 
gold markings and metal inserts. Stock No. SCK -2 pair of knobs for channel selector 
and fine tuning, 59e. 

II Set of matching mahogany bakelite knobs for volume and contrast, Stock No. VCK -2, 
590 per pair. 

TWO -TUBE 21 MC PENTODE 
SARKES- OR 41 MC CASCODE 

TARZIAN 
TV TUNER 

WITH 
TUBES 

SALE 
PRICE 

$,95 2 FOR 
$14.95 

No- TT -3A, 2 tube 21 me Sarkes- Tarzian Pentode TV tuner. 12 position, 12 channel 
VHF complete with 6J6 and 6BC5 tubes. This popular tuner used in Arvin, Air King, 
Airline, CBS, Crosley, Firestone, Truetone, Hallicrafters, Westinghouse and others. Spec- 
ify shaft length. 21/4". 23/4" or 21/2" Ship. wt. 2 lbs. Sale price, $7.95 ea., 2 for 
$14.95. Available with longer shaft 31/4" to 9" long at $1.00 extra. SCK -2, set of 
matching knobs for selector and fine tuning, 59d. 
No. TT -2C, 2 tube 41 me Sarkes -Tarzian Cascode TV tuner. 12 position, 12 channel 
VHF switch type. Complete with 6BZ7 or 6BQ7 and 6J6 tubes. This popular tuner 
used in any akes of TV sets; including Arvin E25702. E40128, Silvertone E40352 
and Westinghouse V11485. Available with shaft 31/4 ", 4" 41/" and 45/4" long. Ship. 
wt. 2 lbs. Sale price, 57.95 each, 2 for $14.95. For 9" shaft, add $1.00. SCK -2, 
set of matching selector and fine tuning knobs, 590. 
No. ST -4B, 2 tube 41 me Sarkes- Tarzian Pentode tuner. 12 position, 12 channel VHF 
complete with 6ÁK5 Or 6BC5 and 616 tubes. Used in Westinghouse models V-9886, 
V- 10750, V -10805 and V- 11385 -1. Shaft lengths 31/4" and 3Z/6 ". Ship. wt. 2 lbs. Sale 
price, $5.95 2 for $10.95. SCK -2, set of matching selector and fine tuning knobs, 59e. 

No. TT -1A, 2 tube 41 me Sarkes- Tarzian Cascode TV tuner. 16 position switch type 
for 12 channel VHF and 4 positions for UHF converter (UHF converter not furnisheG) 
Complete with tubes, 6BZ7 and 6X8. Has 3./4 " shaft for Westinghouse V- 11333 -1, etc. 
Sale price, $5.95 each, 2 for $10.95. 
No. TT -5D, 2 tube 41 me Sarkes- Tarzian Cascode TV tuner. 14 position switch type for 
12 channel VHF and 2 positions for UHF converter. (UHF e erter not furnished) 
Complete with tubes, 6627 and 6U8 and channel selector knob. For Westinghouse 
models V- 11794 -1 and V-12400-1. Shaft length 77/g ". Sale price, $5.95 each, 2 for 
$10.95. Available 95/4" shaft at $1.00 extra. 
No. TT -6A, 2 tube 41 me Sarkes- Tarzian Pentode TV tuner. 16 position switch type for 
12 channel VHF and 4 positions for UHF converter. (UHF converter not furnished). Com- 
plete with tubes, 6CB6 and 6X8. For Westinghouse model V- 10880 -2, also Arvin. 
Shaft length 31/4 '. Sale price, 55.95 each, 2 for 510.95. 

GOLDRING V. R. CARTRIDGE 
WITH 2 SAPPHIRE STYLI' $5.95 

WITH 1 MIL DIAMOND, 3 MIL SAPH. $13.95 
McGee offers the internationally famous Goldring variable reluctance phone cartridge, 
made in England and sold throughout the world to those who want the finest and most 

urate reproduction from 331/3, 45 and 78 RPM high fidelity phone. records. (Input gain and compensation similar to G.E. v 
cartridge 

required.) Furnished as 
standard equipment with sapphire 1 and 3 mil stylii. A regular $9.90 net item o 

n 
sale 

at McGee for $5.95. For $13.95 with a diamond 1 mil stylus. These are the latest production, individually cartoned turnover cartridge with mounting bracket. Fits tone 
arms 

5 on 
most changers. (WMade 

for 
and bearing the famous Wilcox -Gay Recordio name. 

9 y) cartridge, Net 55.95. No. D546 -DS, Goldring V.R. 
(Wilcox -Gay) cartridge with diamond 1 mii stylus, 513.95, 1 mil diamond stylus for 
Goldring V.R. cartridge, purchased separately, $9.95. 

McGEE RADI ®C MPANY PRICES 
P.O.D. KANSAS art 

SENA As% Olt FULL TELEPHONE VICTOR 2 -5092 
' 

° REMITTANCE ORDER.. 
6/L. SENT C.O.D. 1903 McGEE ST., KANSAS CITY, MISSOURI 
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NEW 
1958 MODEL SLIM LINE HI -FI AMPLIFIER x34.95 

SLIM LINE SL -20 SLIM LINE SL -10 

16 WATTS $3495 12 WATTS 
PUSH PULL EL -84 PUSH PULL 6V6 

RESPONSE 15 CPS TO 22,000 CPS 

ORDER WITH A SPEAKER AND SAVE 

* WITH CU -I4Y 12" COAX $44.95 * WITH B -I25X SPEAKER $51.95 
* WITH PI5 -CR 15" COAX 54.95 * WITH B -347 SPEAKER 69.95 

WITH NORELCO 12" 9162 -M $69.00 
New, 1958 model Imperial Slim -Line 16 watt high fidelity amplifier (20 watts peak), 
with built -in pre- amplifier. Full range 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 the famous G.E. RPX -050, RPX -052 
and crystal phono cartridges. 5 position selector switch selects inputs and 

r 
ord 

compensation. Compensation for AES and RIAA phono records. A factory built ampli- 
fier at less than kit prices. Output impedance matches 8 or 16 ohm high fidelity PM 
speakers. Price includes tubes: 2- 12AX7, 1- 12AU7, 2 -EL -84 and 5Y3GT. Modern 
multi -color leatherette covered wood cabinet t added cost; matches blond or 
mahogany finish speaker systems. Size: 51/ tall, 11./4" wide, 8" front to back. Ship. 

wt. 15 lbs. Model SL -20 Imperial, List price 569.50. McGee's Sale price, $34.95. 

$2495 
RESPONSE 20 CPS TO 11,500 CPS 

ORDER WITH A SPEAKER AND SAVE 

* WITH CU -I4Y 12" COAX $34.95 * WITH B -I25X SPEAKER 
* WITH PI5 -CR 15" COAX 44.95 * WITH B -341 SPEAKER 

WITH NORELCO 12" 9762.05 $49.95 
Now, 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 Electric va 

r 
iable reluctance cartridge as well as RPX -050, RPX -052 and crystal phono cartridges. Compensation for AES and RIAA phono records. A factory built amplifier might a price you ight pay for a kit that actually included less material. Output im- Pedance matches any g ohm high fidelity PM speaker. Price includes tubes: 2- 12AX7, 2 -6V6GT and 5Y3GT. Modern multi -color leatherette ver d wood cabinet, matches blond or mahogany finish speaker systems. Size: 51/4" ctall e11t /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. 

$41.95 
59.95 

COMPLETE 1958 MODELS HI -FI SPEAKER SYSTEMS IN BAFFLES 
AT PRICES YOU 

MODEL H -4H. 4 SPEAKER 

SYSTEM IN BAFFLE 

"HOLLYWOOD STYLING" 
MIGHT PAY FOR AN ENCLOSURE ALONE 

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 r Slim -Line o12r and 20 watt high Fidelity amplifiers, as ell a 

s 
r Espey and Hall icrafters chassis. Small in size to be attractive, yet large enough to baffle properly. Fully 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 H -4H Hollywood 4 speaker high fidelity speaker system. 20 watts, re- 
sponse 20 to 17,500 cps. Choice of Ma- ogany or Walnut or Blond finish enclos- ure. Features a 12" General Electric 6.8 oz. Alnico Vmagnet, aluminum voice coil woofer, plus 6" mid -range and 2 -5 tweeters. Built -in variable brilliance L -C crossover network. Model H -4, Ship. wt, 
55 lbs. $39.95. 
Either of above systems can be ordered in 

MODEL Z -4Z SYSTEM $49.95 
Model Z -4Z, Hollywood 4 speaker high fidelity speaker system. 25 watts, re- 
sponse sponse from 18 to 17,500 cps. Choice 
of Mahogany or Walnut or Blond finish 
enclosure. Features a 15 ", 211/ oz. Alnico 
V Utah heavy duty woofer, plus 6" mid - 
ange and 2 -5" tweeters. Built -in vari- 

able brilliance. L -C c network 
Model Z -4Z, Ship. wt. 57 

crossover 
Sale price, 

$49.95. 
larger baffle shown at right for $5.00 extra. 

IMPERIAL 80 SPEAKER 

IMPERIAL 90 SPEAKER 
FULL 10 CU. FT. 

Choice of Blond, Mahogany or Walnut, speaker enclosure used 
with the 2 Imperial systems descri bed 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 r 
mounted 

o 
a heavy plywood baffle. Enclosure is lined with 

an 
o 

ustical material. Speakers and crossover 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 amplifiers Built -in L-C, 3 may 
crossover network. Speakers included are 
15 ". 21./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. 

$6995 
$8995 

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, re dy to o ohm to the 8 hm 
output of your high fidelity amplifier. In- 
cludes the 21 o. Utah 15" woofer, two 
of the 8 ", 6.8 oz. mid-range speakers and 
two of the PT -3 Pioneer horn type 
tweeters. Built -in L -C type, 3 way cross- 
ove network. Imperial 90, peakerses- 
temr s Ship. wt. 90 lbs., Sale price, 
589.95. 

auto 
SALE Model NH3Cfor value 

'53 Nash Rambler. 
PRICE made by Motorola. Works on 6 volt storage 

bto 
rag e batter Custom built, , 

$ 1195 
petue 

e 

wgste h 

up 

u et so 
16A0Viv6 

e 

dCo. t. 

B 

amplifier, 6BÁ6 I.F. 
66E6 converter. BASS audio output 
ana 6X4 edifier. Has built -in 4x6" PM speaker With some in- genuity this set can be adapted to fit m 

system. Overall size; 1O1/2' long, 51/4 
81/a" centers. Ship. wt. 10 lbs. Stock 
Sale price, $17.95 each, 2 for $34.00. 

any other auto installations which have 6 volt 
No. igh H 4C2G 

deep 
General S" with knobs.) Knobs on 

purpose 6 volt auto radio. 

NEW 8 TUBE 6 VOLT PUSH- BUTTON MODEL $37.95 
New model 5H- 78555 -X, 8 -tube, 6-volt universal mounting auto ra- 
dio with push buttons and 609 speaker. Made for Hudson cars, 

their compact construction 
lends them to underdash installa- 
tion. Has push -pull 6Aß5 high - powered audio. Stock No. SH78- 555-X with 609 speaker -537.95. With 2 - 507 speakers - $39.95; with 1 -5x7 speaker $37.95. Spec- ify speaker size anted. Three- 
section top cowl mounting antenna -$2.29 extra. 

1958 Speaker SALE PRICE 

MODEL Systems 

ON BAFFLE BOARDS 
95 

Model B- 125 -X, high fidelity 15 -watt, 5 -way speaker Sys- tem, mounted on an 18" square baffle board. Has 12" High Efficiency woofer, 2 -4x6" id -range speakers, plus 
a 4" high -range and 3" tweeter; all with Alnico V magnets. Built -in LC crossover er network with variable brilliance con- trol. Ship. wt. 11 lbs. Stock No. e- 125 -X, 5 -way, 15 -watt Hi -Fi speaker system. AUDIOPHILE VALUE 530.00. SALE PRICE, $18.95. 

Model B -347, high fidelity 30 -watt, SALE PRICE 5 -way speaker system, mounted a 21 "x24" baffle board. Has 15" UTAH p/,, /F'i 21./2-oz. woofer, 2-new high fidelity 

J3 
`{J/[.[ 

{Y4//JJ ange 6x9" speakers, plus 
mag- 

nets. 
tweeters; all with Alnico V 

Built -in LC 
s s 

network 
ar 

with variable brilliance andy presence controls. Ship. 
wt. 22 lbs. Stock No. B -347, 5 -way, 30 -watt Hi -Fi 
speaker system. AUDIOPHILE VALUE 559.95. SALE 
PRICE, 539.95. 
Mount these Hi -Fi speaker systems in your own cabinet 

e for custom installation. Ideal for use with any or 
adilo or amplifier. Completely wired, with only 2- 

wi to connect to any 8 -ohm output (Take % dis- 
count if ordered with any radio or amplifier listed 
hereon.) Grill cloth, 75C extra. 

12" COAXIAL PM SPEAKER 
RESPONSE 25- 17,000 CPS 

95 
Model I2X3V, new 1957 12" Coaxial PM Speaker. 
has high efficiency 12" woofer with Alnico V magnet 
and coaxially suspended 31/" Alnico V tweeter. Built -in crossover with variable brilliance control 
v 

an 18" lead for remote control of the tweeter 
volume. 10- watts. response 25 to 17,000 cps. 
Ship. wt. 7 lbs. Stock No. 12X3Y, 12" coaxial PM 
Speaker. Sale Price 59.95. 

New 1958 

IMPERIAL 5 
8" HI -FI SPEAKER IN 

CAB. 
WITH 5" CONE TWEETER 

New, 1958 model Imperial 5, speaker system 
(bookshelf size). Leatherette red wood 

e 
cabinet s 10 "x10 "x24" long. Fully en- 
closed and acoustically lined. Use with any 
8 -ohm output Hi -Fi amplifier. Very good where space is a factor, yet good tone repro - 
duction is desired. Equipped with a Hi -Fi 8" Alnico V PM middle and low frequency 
range speaker, featuring a cone within a cone, plus a 5" tweeter and cro 

s 
sov 

e 

r. Re- 
sponse 40 to 15.000 cps. from 3 to 10 watts. Ship. wt. 14 lbs. Stock No, IMP -5, 
2 -way Hi -Fi speaker system, Sale price, 516.95. 

.5 Station Intercom Master 
Sale Price $19.95 

Sub Stations $3.95 Each 

3 for $10.00 

New, 1958 model office and business intercom master for use with up to 5 sub sta- 
tions. Selective type, to call from 1 to 5 subs privately or together. Talk -listen switch 
gives master control of conversation. Made for 110 volt AC -DC operation. Complete 
with 3 tubes including rectifier. Housed i 

n 
attractive modern design proxilin cov- 

ered wood cabinet, 5./a" high, 11" long and 8" front to back. Stock No. MMS -5, 
5 station intercom master, Sale price, 519.95. 
Small square matching sub -station with 'call -in" switch. Stock No. NN -5. $3.95 
each, 3 for $10.00. 3 wire intercom cable for use With above sYstem, $1.95 per 100 
ft., 500 ft. for $8.95. 

New 18Watt Hi -Fi g PM $2195 1958 Model 

PUSH PULL 6Y6 
TWIN TONE CONTROLS 

RESPONSE 
30 TO 15.000 CPS 

WITH 
8 INCH HI -FI SPEAKER 
LESS SPEAKER $24.95 

Model HF -22, high fidelity audio amplifier. 18 watts to 22 watts peak, from 30 to 
15,000 cps. Size: 6"x11./2"x7./4" tall. Inputs for mike, phono and tuner. Built -in 
pre -amp for G.E. variable reluctance and crystal phono cartridges. Output matches 8 
ohm voice oil. Separate bass and treble controls. A factory wired amp at kit price. 
With tubes: 12AT7, 12AU7, 2 -6Y6G and 5U4. Ideal for industrial music. Priced with 

twin co 
n 

Hi -Fi PM speaker at $27.95. 11F -22 amplifier alone, Ship. wt. 19 lbs. 
Sale price. 524.95. 

McGEE RADIO COMPANY 
PRICES F.O.B. KANSAS CITY TELEPHONE VICTOR 2 -5092 

S OR FULL 
1903 McGEE ST. RE 

SIND 
INANCE WITN UL. 
.AL. SENT C.O.D. , KANSAS CITY, MISSOURI 
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 YEATS "Shorty» 
STATION WAGON & PANEL PICK -UP 

appliance dolly 

YEATS Model No. 5 
Aluminum alloy 

Height 47" 
Weight 32 lbs. 

Only 47" tall, this new YEATS dolly is 
designed for TV and appliance men 
who make deliveries by station wagon 
or panel truck. No need to detach appli- 
ance for loading into the "wagon" or 
pick -up . the YEATS "Shorty" will 

slide into your vehicle with ease. 
Has aluminum alloy frame with 
padded felt front, quick fastening 
(30 second) strap ratchet, and 
endless, rubber belt step glide. 
New YEATS folding platform at- 
tachment, at left, saves back - 

Folding platform breaking work handling TV 
is 131/2" x 241/2" chassis or table models. Call attaches instant- your YEATS dealer today! ly. (Platform 
only) $9.95. 

'Wc e eta" COVERS & PADS 

Furniture Pad 

YEATS semi -fitted covers are 
made of tough water repellant 
fabric with adjustable web 
straps and soft, scratchless 
white flannel liners. All shapes 
and sizes -Write. 

SEND postcard for full information 
on our complete line TODAY! 

TV Cover 

YEATS 
2101 N. 12th St. 

a`..:iee dolly 

sales co. 
Milwaukee 5, Wis. 

build 

your own 

amateur 

transmitter 

from these 

3 easy -to- assemble 

kits! 

FREE CATALOG! 
I Write today for 
1, 

your copy! 

140 

1 

VIKING "ADVENTURER " -An ideal 50 watt 
CW transmitter for the novice or experienced 

amateur. Effectively TV! suppressed ... built -in 
power supply ... bandswitching 80 through 10 

meters Easy to build and safe to operate. Complete 
with tubes, less crystal and key. 
Cat. No. 240 -181 Kit Amateur Net $54.95 

VIKING "RANGER" -Tops for operating convenience 
-enough power for world -wide contacts! Built -in VFO 
or may be crystal controlled. Bandswitching 160 thru 
10 meters. 75 watts CW input -65 watts phone. TVI 
suppressed -with tubes, less crystals, key, microphone: 
Cat. No. 240 -161 -1 Kit ....Amateur Net $214.50 
Cal. No. 240.161 -2 Wired . Amateur Net $293.00 

VIKING "VALIANT" - 275 watts CW and S5B 
(P.E.P. input with auxiliary SSB exciter) 200 watts 
phone! Bandswitching 160 thru 10 meters. Built -in VFO 
or crystal control. Wide range pi- network output - 
TVI suppressed -high gain push -to -talk audio system. 
With tubes, less crystals, key and microphone. 
Cat. No. 240-104-1 Kit... Amateur Net $349.50 
Cat. No. 240.104 -2 Wired . Amateur Net $439.50 

EDF Johnsen Company 
3107 SECOND AVE. S.W. WASECA, MINN. j 

Spot Radio News 
(Continued from page 14) 

President stating her problem in complete detail. During 
a second visit by an FCC engineer from the Chicago office, 
it was found that the disturbance had been eliminated. 
The method used to cure the trouble was unique. On a day 
when the lady of the house was away, the amateur, with 
the consent of the woman's husband, but without her 
knowledge, installed a wavetrap and line filter on the set 
to make up for the chassis' poor interference -rejection 
capabilities. 

Another item on the FCC books told of a complaint of 
poor TV visibility by 60 families sharing a master TV 
antenna on a Connecticut apartment building. Inquiry 
revealed that the trouble extended over an area containing 
500 receivers. An FCC engineer found that the condition 
was caused by a defective flashing neon sign in the window 
of a local finance company. Turning off the sign and sub- 
sequently having it repaired eliminated the problem. 

Elsewhere, a Minnesota airfield reported that there was 
constant disruption to its aircraft communications over a 
radius of 50 or more miles. Thanks to bearings taken by 
a mobile unit, FCC engineers found the culprit to be a 
common . electric doorbell half a mile away from the air- 
port. The bell's transformer, which contained a tempera- 
ture- control strip with contacts, had become so pitted that 
the connection alternately went on and off. The inter- 
-ference stopped when the bell was silenced. 

THE FCC REPORTS also commented on the great lengths 
to which manufacturers, and particularly users of indus- 
trial- heating equipment, are going to curb interference 
from this type of apparatus. One firm, harassed by con- 
tinuing complaints of interference, decided to correct the 
situation itself, since a commercial outfit indicated that it 
would take months to provide the necessary shielding. So 
plant personnel constructed a shielded room 70 x 30 x 15 
feet at a cost of $3000. Then the plant called in an engi- 
neer to be sure that the shielding provided the required 
FCC interference safeguards. And, to make doubly sure 
that every precaution had been taken to curb interference, 
the plant's own engineer installed a meter in his office to 
keep a check on radiation. 

AN ELECTRONIC PLATFORM at 40,000 feet, involving a 
pair of B -57 jets, is now being used by the CAA to check 
airway facilities. 

For the first time by either civil or military forces, the 
exact situation of en -route and terminal aids at the 
altitudes at which planes of the future will fly- 20,000, 
30,000 and 40,000, and even up to 50,000 feet -can be deter- 
mined by scientific measurement and checking. Previously, 
the CAA had no planes able to fly up to 40,000 feet and the 
military has had only random and unsubstantiated reports 
by pilots flying in the upper altitudes. 

Now, thanks to elaborate electronic equipment, auto- 
matic recorders, computers, and other apparatus, a two - 
man crew of a jet can provide voluminous information. 

There's not only about seven miles of wiring, 148 con- 
nectors, and four large junction panels in the jet, but the 
nose, bomb bay, and rear observer's station are packed 
with radio equipment and spares. The plane's position in 
space can be pinpointed with an accuracy of 500 feet, even 
when flying 525 miles an hour at 40,000 feet. 

This is how the plane's gear works : In the vicinity of an 
airway aid, either a radio range, an instrument landing 
system, or a fan marker, two distance- measuring -equip- 
ment transmitters in the plane broadcast signals to d.m.e. 
stations on the ground, preferably about 90 miles distant. 
These ground stations automatically answer back and a 
counter gives the time it takes the two signals to make 
the round trip (in microseconds). The operator then 
presses a button and takes down the numbers on two 
counters. By triangulation, the geographic location of the 
plane can be determined with an accuracy of plus or minus 
500 feet. 
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The button pressed by the pilot makes a mark on a roll 
of paper and prints a number on it. This same number is 

written by the operator on his microsecond readings. 
Meanwhile, receivers and measuring devices in the plane 
are recording continuously all sorts of information needed 
to determine the efficiency of the airway aid being checked 
and the analysts on the ground can determine exactly the 
situation at the second the button is pressed and at the 
point where the plane is located. 

A pilot and electronic engineer, who comprise the B -57's 
crew, occupy the cockpit and a cubbyhole just to the rear 
of the pilot, surrounded completely by special gear, plus 
the usual fittings of the plane which include explosive - 
powered ejection devices for leaving the plane in emer- 
gencies. 

A FORMER FCC CAREER LAWYER is now on the Com- 
mission. He is Frederick W. Ford, former chief of the FCC 
hearing division, who resigned in 1953 to join the Depart- 
ment of Justice. 

Replacing retired FCC Chairman George C. McCon- 
naughey, he will serve for a seven -year term, running 
to 1964. 

The new bossman of the FCC is John C. Doerfer, who 
has been a Commissioner since 1953. 

A $1,100,000 ORDER has been placed with the Eclipse - 
Pioneer Division of Bendix Aviation to equip the new 
Convair jet airliners with the recently developed automatic 
all- transistorized flight controls systems. 

The new control equipment has miniaturized components 
arranged in a series of plug -in type electronic cards which 
measure 3 x 41 /z inches. The cards slide in and out of a 
centrally located box. 

Capable of capturing a radio beam from any angle, the 
new systems can hold the plane on radio flight paths and 
landing approaches or follow course commands set in by 
the pilot. Automatic steering controls are incorporated for 
manual maneuvering of the plane. 

THERE WAS REAL ACTIVITY at FCC headquarters before 
the doors were closed for summer vacation. 

Highlight of the closing days' sessions was a decision 
to make the Albany- Schenectady -Troy, New York area 
all- v.h.f. 

By a majority of four, the Commission approved the 
retention of Channels 6 and 10 in Schenectady and Vail 
Mills (suburb of Albany) and the adding of Channel 13 
to the area from Rome -Utica, New York. 

ONE OF THE LESSER KNOWN services of the Bureau of 
Standards is the broadcasting of a musical tone of standard 
pitch -middle A at 440 cps -over its short -wave stations 
WWV (Beltsville, Md.) and WWVH (Maui, Hawaii). 
Since a short -wave receiver is all that is needed, easy 
access to standard pitch is thus provided for piano tuners 
and amateur and professional musicians as well as for 
makers of musical instruments. 

Also broadcast is a 600 -cps tone. This, together with the 
440 -cps note, is used by scientists, electronics engineers, 
and manufacturers to calibrate instruments and devices 
that operate in the audio and ultrasonic ranges. 

The two frequencies are broadcast alternately, starting 
with 600 cps on the hour for three minutes, interrupted 
two minutes, followed by 440 cps for three minutes and 
interrupted two minutes. 

To provide greater assurance of reliable reception, trans- 
missions from the NBS stations are made simultaneously 
on several standard broadcast frequencies. WWV broad- 
casts on 2.5, 5, 10, 15, 20, and 25 mc. and WWVH transmits 
on 5, 10, and 15 mc. 

From a technical point of view the present standard of 
musical pitch, as maintained by the Bureau, has the advan- 
tage that it is free from the vagaries of the material 
objects (tuning forks, organ pipes, etc.) that embodied 
past standards. Thanks to modern electronic techniques 
for generating and stabilizing oscillations, a tone is pro- 
duced that, for all practical purposes, is independent of the 
temperature of the surroundings L. W. 

October, 1957 

Learn Transistors! 

Now Ready! New Enlarged Edition 

of the Authoritative, Best- Selling 

GE TRANSISTOR MANUAL 
More than 100,000 hams, hobbyists, technicians, 
universities and engineers now have copies of the 
first edition of this invaluable manual. Now the 
twice -as- large, twice as useful second edition is 

ready for you. The CIRCUIT DIAGRAM section 
has been almost doubled . .. the APPLICATIONS 
section has been tripled ... and specifications are 
given on more than 15 new G -E transistor types, 
including silicon types. 

Learn the 8 things you want to know about transistors 

1. Basic Semiconductor Theory 

2. Transistor Applications 

3. Specifications of G -E Transistor 
Types 

4. Circuit Diagrams 

5. Transistor Construction Tech- 
niques 

6. Parameter Symbols 

7. Registered RETMA Transistor 
Types 

8. Transistor Radio Cross Reference 
Chart 

This valuable manual of 112 fact -packed pages can be 

yours by return mail -send the coupon today with only 

50¢. Or obtain at your G -E Tube Distributor. Not sold in 

bookstores. General Electric Company, Semiconductor Prod- 

ucts Department, Electronics Park, Syracuse, New York. 

mom mi - i - - - - 
General Electric Company 
Semiconductor Products Department, Section S58107 

Electronics Park, Syracuse, New York 
1 

MANUAL. I enclose 50¢. 

'Address 

City Zone 

1- GENERAL E ELECTRIC -I 

Please rush me the new enlarged edition of your TRANSISTOR 

Name 

State 
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STAN-BURN 
CATHODE RAY TUBE SPECIALS 

ONE YEAR GUARANTEE 
G.E. Type 

$15.80. . 1 OBP4 19.10..12LP4A. 
12QP4 

18.75..1211P4 
20.15. . 14CP4 

15DP4 33.75.. 16AP4 32.20.. 16DP4A 
23.50..16KP4 27.20.. 16KP4A* 33.75.. 16GP4 . 

31.50..161.1'4A 
31.50..16WP4 . 23.50..179P4 27.50.. 17BP4B4 

Aluminized -INQUIRE 
LISTED. STAN -BURN 
MFD. BY LINCOLN. 
BURN CRT are subject 
PRICES SUBJECT 

STAN 
BURN 

$10.00 
13.95 
10.50 
15.00 
13.75 
14.50 
18.50 
15.25 
15.75 
18.75 
18.75 

. 15.25 
15.25 
15.75 
18.75 

FOR 
CRT 

All orders 
to 

TO CHANGE 

STAN 1 

G.E. Type BURN 
$30.75. . 17CP4 .$20.50 

33.90..17GP4 . 21.50 
24.75.. 17LP4 . 18.00 
37.00..19AP4A. 24.00 
28.35 , . 20CP4A . 18.95 
32.10. - 20CP4B* 21.95 36.00.. 21AP4 . 25.00 
29.75..2IEP4A. 20.15 
33.50..21EP4134 23.25 
30.90.. 21FP4 . 21.15 37.00.. 21MP4 -. 26.25 29.75.. 21YP4 . 22.00 

100.00..24AP4 . 56.00 
mos. 46.60.. 24CP4A4 38.00 48.20..24DP4A* 39.00 

ANY TUBE TYPE NOT 
TUBES RCA LICENSED - 

of 6 or more STAN - 
additional 1O:/ discount. 

WITHOUT NOTICE. 

MAYOCOMPONENTS KITS 

q RECORD PLAYERS TAPE 

PAS AMPLIFIERS SPEAKERS 

MORE? ELECTRONIC PARTS & TUBES 

Top brand nationally adv. merchandise in this and 
other Radio & TV mags. is yours at low, low cost. 
Send us your list. Give Mfr's name and Model No. of 
item. Write for '57 catalogs to Dept- RTV -10 today. 

WHILE THEY LAST ! ! 
Brand New Imported Tape Recorders 

Clear, Sharp music and speech reproduction. Dual 
track, 5 tube, 6 " tape reel. AMAZING VALUE! 
Single speed (33/4) $64.95 
Dual speed (33/4 and-71 /2) 74.95 

1 FREE reel of tape with each recorder! 

HI -FI DIAMOND NEEDLES -1 Yr. Guar. 
SINGLE DIAMOND 
NEEDLES $9.49 ea. 
DIA /SAPP TANDEM 
(Dual Needles) $11.49 ea. 

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 wood mounting base, record wiping cloth and 
45 RPM spindle with all orders for Collaro and Gar - 
rard changers, with this ad. 

VM 4 speed HI -FI CHANGER -Model 1210 with 
or Asiatic tip. over cartritlge $22.95 

MONARCH Model UA8U 4 SPEED AUTO. INTERMIX 
CHANGER less crystal cartridge $19.95 

RONETTE ( phono fluid) cartritlge flip -over type.52.98 
SONOTONE cartritlge, flip -over $2.98 

NEW ITEM! 
NEW GENERAL ELECTRIC HI -FI VARIABLE RELUC- 
TANCE CARTRIDGE. Replaces discontinued RPXO5O 
type. Full range reproduction 20- 20,000 cycles. Four 
gram tracking force for minimum record and stylus 
40050 -Dual Sapphire needles, 33 -45. 78....$18.99 
40052- Diamond, Sapphire needle, 33 -45, 78 $8.77 

KITSWcoem stock the following manufacturers 
Indexefor reference'ts 

-see Advertisers 
pages. 

FICO DYNA 
QUALITY ARKAY 
PRECISE ELECTRO -VOICE 
BOGEN CABINART 
G ROM MES 

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 
lesis. cond. ONLY $1.98 (plus 500 postage) 

RECORDING TAPE 
Excellent reproduction qualities. 

1800 Ft. Mylar 2 59 
1200 Ft. Acetate 1 59 

FREE E 
32 -page illustrated booklet-- 
"Speaking of Loudspeakers" 

by University Co. Packed with info on the 
history and mysteries of speakers. Write 
today to Dept. RTV -10. 

YOU NAME IT -WE HAVE IT 
Complete line of T.V. & Radio receiving tubes, coils, trans£., controls, antennas & accessories -No Mini- 

m Order- DEALER DISCOUNTS! Thousands of sat - isfied Hi -Fi enthusiasts and 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 

F.O.B. NEW YORK Warehouse. 
Write for our latest price list and Hi -Fi Catalog 
RTV -10. All Prices Subject to Change Without Notice. 

RADIO 
ON 5 CO. STAÑ-BUIU 

558 CONEY ISLAND AVE. B'KLYN 18 N. Y. 
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The 

"Peri -50" 

Power 

Amplifier 
Details on a unique printed- circuit 
unit which is offered in kit form. 

MOT only are kits becoming easier to 
assemble but one manufacturer even 

supplies the required pencil -type solder- 
ing iron. The only tools needed to put 
such kits together are a screwdriver, 
long -nose pliers, and cutters, in addition 
to the soldering iron. 

This is true of the new "Peri -50" 
power amplifier being offered in kit 
form by Printed Electronic Research 
Inc., 4212 Lankershim Blvd., North Hol- 
lywood, Calif. The new amplifier is 
built on a printed circuit board. All 
components and lead connections are so 
clearly identifiable by markings on the 
printed board that it could be assembled 
by a novice without reference to any 
printed instructions. 

The circuit uses four tubes. The out- 
put stage is a conventional Mullard de- 
sign using EL34 /6CA7's. A 6ÁN8 is used 
as a phase inverter and driver, with 
a 5U4 as a power rectifier. Basically, in 
many respects, the design is somewhat 
similar to the "Dynakit." In fact, the 
same Dyna output transformer, the A- 
430, is used in both amplifiers. The 
only difference between these two units 
is that the "Peri -50" uses a capacity - 
coupled phase inverter instead of being 
direct coupled. It has a somewhat more 

2.5 

Q 2.0 

ITC 1.5 o 
Ñ 1.0 

o 
.5 

00 10 20 - 30 40 50 
POWER OUTPUT -WATTS 

IM distortion as measured with a Heath 
audio analyzer. (60 -7000 cps; 4:1 ratio, 
equivalent sine -wave power indicated). 

60 

conservatively rated power transformer, 
being designed for 250 ma. instead of 
200 ma. There are several other minor 
differences -none of them of too much 
significance. 

Performance characteristics, as meas- 
ured on one of the kits, were as fol- 
lows : frequency response within ±.5 db 
from 20 to 20,000 cps (limit of audio 
oscillator used). The company claims 
that this response is available up to 30,- 
000 cps at any level between 1 mw. and 
50 watts. Hum and noise, with an open 
grid, was down 92 db from full output. 
For 50 watt output, an input of 1.05 
volts is required. Damping factor at 
1000 cps was 25. 30 

Over -all schematic diagram of the 50 -watt Peri power amplifier. 

I/2 6AN8 
OR1VER 

1.5K 

.001 "yfd. 
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OUTPUT 
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ppftl. 
1000V. ? 

900V. CT. 25054 
6V CT. AT SAMP. 
5V. AT 3AMP. 

POWER 
TRANS. 

20 
pfd.2 

RECTIFIER 68K +SMA. 
SOK BIAS 27K 

11.34 
OUTPUT 

6ÁN6 EL34 EL34 

11- 

IW. 1W. 

1 

6R0 
W. 

f116 
i---tie 

6ND 

OUTPUT 
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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 o 

r 
use 

s e 
e as your own and set! All Sets in WORKING condition! 

Your Choice -Console or 
Table Model 

10^ ... $23.00 19" . $58.00 ... $28.00 20" ... $64.00 4, $33.00 21"" . $72.00 
16, ... $40.00 24" ... $99.00 
17l .. .$46.00 
When ordering TV's, 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! 

October, 1957 

Brand New Factory 
Seconds! Electrically 

PerfectFac - 
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. yUmboldf 4-9848 
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Your choice of school 
is highly important 
to your career in i 

) 

INDUSTRIAL 1A ELECTRONICS 

lit,7- 

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 TECHNICIAN 
Associate in Applied Science 
degree in 18 months - 
Electronics Communications or 
Electrical Power. 

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, APRIL, JULY 

Choose wisely -your 
future may depend on it. 
Mail coupon today! 

ILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. RI -1057, 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 
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Do -It- Yourself Profits 
(Continued from page 57) 

Harry answered slowly. "You charge 
for your labor, you're certainly entitled 
to that. As far as the customer giving 
you a hard time, use a little psychol- 
ogy, try to smooth over the part about 
him putting the trouble in the set; 
that way he's not ashamed to call you 
next time he needs service." 

"Boy, what a business," Jack grum- 
bled, "not only do you have to be a 
technician and a business man, but a 
psychiatrist as well." 

"That's right," Harry laughed, "and 
if by being all three, your business 
improves, then you've accomplished 
what you set out to do in the first 
place: make money. But seriously," 
he went on, "if you can leave a cus- 
tomer with the feeling that you're a 
regular guy, even though you both 
know he caused the trouble himself, 
you've got a customer you won't lose. 

"Here's a job that proves my point, 
Jack." Walking over to the file cab- 
inet, Harry pulled out a schematic 
(Fig. 4), and spread it on the bench. 

"The customer's complaint was no 
vertical sweep and the set was smok- 
ing. A visual check of the vertical 
circuit showed R444, the 5600 -ohm, 
2 -watt resistor, charred and discol- 
ored. It's not unusual for a 2 -watt 
resistor to change value, so I tacked 
in a new one and turned the set on. 
In a few seconds, the new one started 
to blister, so I shut the set off and 
started resistance checks. Measuring 
from ground to the top of the burnt 
resistor, I read 1100 ohms. Checking 
resistances from ground to the yoke 
and vertical output transformer, I 
discovered zero ohms at the high side 
of the transformer. There's nothing 
in the circuit, as you can see, except 
maybe a shorted tube, that would 
allow such a low reading. I pulled 
the tube and measured it for a short. 
Sure enough pin #9, the plate, to 
pins #4 and #5, the filaments, showed 

continuity. I was about to reach for 
a replacement, when something about 
the shape of the tube struck me as 
being odd for a 6S4. It was odd all 
right, because it was not a 6S4 at all, 
it was a 12AU7, and a new one, too. 
As you have probably guessed, the 
other vertical tube, in the oscillator 
socket, was a 6S4. My predecessor 
had reversed the two tubes. As you 
can see by the schematic, pin #9 of 
the 12AU7 is the center tap of the 
filaments. When you place that tube 
in the 6S4 socket, pin #9 has 480 
volts on it, which you pump right to 
ground through the filaments. It was 
just too much for R444, so it started 
to fry. 

"Later, when I explained to the 
customer what had happened, he ad- 
mitted taking the tubes out, having 
them checked, and replacing several. 
I pointed out the tube lineup diagram 
on the side of the cabinet and recom- 
mended that he consult it the next 
time he replaced tubes. I further 
pointed out that the same thing could 
happen to anybody, including a TV 
technician, at which point he became 
more friendly and less embarrassed. 
When I saw I had gotten it across to 
him that I didn't resent his working 
on his own set, I was satisfied; I had 
secured my customer. 

"Here's the whole thing in a nut- 
shell, Jack; if you won't sell tubes 
to a do- it- yourselfer, somebody else 
will. If you won't try to help him 
out on minor repairs, such as tubes 
and adjustments, somebody else will. 
And, if you don't make an effort to 
hold onto him, as a customer, some- 
body else sure will. Do- it- yourself is 
here to stay; don't fight it, accept it, 
and every time you get a set in your 
shop with `induced' trouble, just say 
to yourself, well this makes up for 
those last few tube jobs I missed out 
on." 

"I see what you mean," Jack nodded 
his head in agreement, "I'll have to 
think this over, and make a few re- 
visions in my battle tactics. Thanks 
for the lecture, Harry." 

Fig. 4. Putting tubes back in the wrong sockets started the trouble here. 
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&L&ttk, eQff- 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. 

A4944,4 Gape 
World's Finest Hi -Fi Kits 

Easiest to Build Hi -Fi 

COMPLETE KIT 
SELECTION: 

HI -FI 

HOBBY 

INSTRUMENT 

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. 

Custom -Styled 

Money -Saving 

f7 

knight -kit High Fidelity FM -AM Tuner Kit 
Model Y -187 

Latest Time -Saving Printed Circuit Design $499, Tuning Automatic Frequency Control 
2.5 ktv FM Sensitivity True High Fidelity Response 

Only $4.99 down 
Beautiful Custom -Styled "Space Saver" Case 

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 

©LUZ 37ul (pa- 

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 -by -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 BUDGET. 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. 

i>l Registered Trade -Mark of Allied Radio Corporation 

ORDER FROM ALLIED RADIO 100 N. WESTERN AVE. CHICAGO 80, ILL. 
www.americanradiohistory.com
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knight -kit 30 -Watt Complete Hi -Fi Amplifier Kit 
Model Y -762 

$7695 
Only $7.69 down 

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 34 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 12ÁY7 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°,ó 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 

Full Equalization, ±% db of Recommended Accuracy 
Printed Circuit Switches Printed Circuit Boards 
8 Inputs For Every Possible Signai Source 
Full 30 Watts Output Custom -Styled Beauty 

u 

knight -kit High Fidelity FM Tuner Kit 
Model Y -751 

9895 
Authentic High Fidelity FM Response 
Flywheel Tuning Automatic Frequency Control 
Printed Circuit Pre -Adjusted Coils and IF's 
4 Microvolt Sensitivity Guaranteed 

Ony $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 

knight -kit Deluxe 3-Way Speaker System Kit 

Model Y -937 

$8950 
Only $8.95 down 

3-Way 
Speaker 

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 13% 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, 
prefinished 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 

ALLIED RADIO 

knight -kit 10 -Waft Hi -Fi 

Y -753 
Amplifier Kit 

s2350 Low -cost, authentic L hi -fi amplifier. 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 
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knight -kits THE VERY FINEST MUSICAL QUALITY -SO EASY TO BUILD 

MONEY -SAVING HI -FI EVERYONE CAN AFFORD 

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 

$3995 
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 12AY7 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., 12% lbs. 
Model Y -754. Hi -Fi Preamp Kit. Net only $39.95 

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 

knight -kit 20 -Watt Hi -Fi 

Y-750 
Amplifier Kit 

$^ 75 True hi -fi for less! 
l{J 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.. $35.75 
Y -758. Metal Cover $4.15 

knight -kit 25 -Watt Hi -Fi Basic Amplifier Kit 
Model Y -755 

$4450 
Only $4.45 down 

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, 6Vt 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 

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 

knight -kit 2 -Way Hi -Fi Speaker System Kit 

Model Y -789 

$4995 
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 

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 

Tweeter 
with Controls 

knight -kit HIFI IS AVAILABLE ON EASY TERMS TO FIT YOUR BUDGET 
www.americanradiohistory.com
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ici4oÍuq ALLIED knight -kits FAND P RIMEN TERS 

knight -kit 2- Transistor Pocket 
Radio Receiver Kit 

Model Y -262 Loud, Clear Local Reception 

$1465 
Newest Printed Circuit Board 
Built -In Loop Antenna 
Complete Kit -Nothing Else To Buy 

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 %xl % ". Kit includes all 
parts, transistors, earpiece, battery and case. Shpg. 
wt., 14,6 lbs. 
Model Y -262. Net only $14.65 

1 

knight -kit "Trans- Midge" 
Transistor Receiver Kit 

Model Y -767 

$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 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 Instrument 
Co. transistors; latest printed circuit chassis for easy, error - 
free assembly; bigger- than -average 3W 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 7%x3 %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 -In -One" Electronic Lab Kit 

$1265 
Famous experimenters kit. 
Builds any of 10 fascinating 
projects, including broad- 

cast receiver, wireless phono oscillator. 
code practice oscillator, signal tracer, 
relays, etc. Shpg. wt., 5 lbs. 
Model Y -265. Net only $12.65 

"6-In -One" Electronic Lab Kit 
$845 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 

knight -kit 10- Circuit 
Transistor Lab Kit 

Model Y -299 

'1575 

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 Iearn 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 

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 

1- Transistor Radio Kit 
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 

RD- DEER FROM ALLIED RADIO 
NNW Mir 

. ill 
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FUN TO BUILD ... INSTRUCTIVE . . LATEST CIRCUITS FOR TOP PERFORMANCE 

WIDEST CHOICE OF QUALITY HOBBYIST KITS A í 

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., 3 lbs. Net. $6.75 

Model Y -102 

1350 

"Ranger II" Superhet. 
Receiver Kit 

'17" 
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 

i 

fair - ill 
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. I% 
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 -740 This top -performing regener- 

a 195 
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 broadcast, 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 Y740. Net only $11.95 
Y -746. Cabinet for above. 1% lbs. Net $2.90 
Extra coils available: Long Wave Coil 
(155 -470 kc), Net 79c. Short Wave (1.65- 
4.1 mc; 2.9 -7.3 mc; 7 -17.5 mc and 15.5- 
35 me), Each 65c. 

knignll- kit2- WayIntercom System Kit 
Model Y -295 

Low Cost -Easy to Assemble 

X1475 

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" I'M dynamic speaker. System responds to even a whis- 
per. Handsome Antique white cabinets, each 44x63¡'x4% ". 
With all parts, tubes and .50-ft. cable (up to 200 -ft. may 
be added). For 110 -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 

LVX( 
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 

knight -kit "Space- Spanner" 
Bandswitching World -Wide Radio Kit 

Model Y -243 Broadcast or Short Wave Reception 

s1595 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 

A 

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 

so 4) 

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 

Mir -WNW MIIPP 111P' w 
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Ottfm, .- ALLIED knight -kit QUALITY 
TEST INSTRUMENTS 

I 

knight -kit Low -Cost Tube Tester Kit 
Model Y -143 With 16 Filament Voltages 

$ 7 9 75 
600 Latest Tube Types Listed 
Easy -to -Read 4%' Meter 
Tests Series -String TV Tubes 

Expertly designed for complete, up-to -date coverage 
of tube types. Tests series- string TV tubes; tests 4, 
5, 6 and 7 pin large, regular and miniature types, 
octals, loctals, 9 -pin miniatures and pilot lamps. Tests 
for open, short, leakage, heater continuity and per- 
formance (by amount of cathode emission). Big 4W 
square meter has clear "GOOD -?- REPLACE" scale. 
With line- voltage indicator and line- adjust control. 
Choice of 16 filament voltages from 0.63 to 117 volts 
to check virtually all receiving tubes; blank socket for 
future type tubes. Universal -type selector switches 
permit selection of any combination of pin connec- 
tions. Single -unit, pre -assembled 10 -lever function 
switch simplifies and speeds assembly. Up -to -date 
illuminated roll chart lists over 600 tube types. Counter 
model case, 5 x 14 x 10 ". Easy to build. 14 lbs. 
Model Y -143. Net only $29.75 
Y -142. Portable Case model. 15 lbs. Net $34.75 
Y -141. Picture Tube Adapter. 1 lb. Net $ 4.25 

knight -kit RF Signal Generator Kit 
Model Y -145 Build this wide -range, ex- 

s 
1 

75 tremely stable RF signal gen- 
`Uf estor -save two -thirds the 

cost of a comparable wired 
instrument! Large, semi -circular dial is 
clearly calibrated; range is covered in 5 
separate bands for close accuracy in setting 
individual frequencies. Ideal for aligning 
RF and IF stages in radio and TV sets and 
for troubleshooting audio equipment. De- 
livers output on fundamentals from 160 ke 
all the way out to 112 mc; useful harmonics 
to 224 mc. Has built -in 400 -cycle sine -wave 
audio oscillator for modulating RF; audio 
is also available externally, Features high - 
stability Colpitts circuit. Convenient jack 
for external modulation. Maximum audio 
output 10 volts; RF output over 0.1 volt on 
all ranges. Step and continuous -type atten- 
uator controls. Supplied with precision - 
wound coils that require no adjustment. 
ï x 10 x 5 ". Shpg. wt., 11 lbs. 
Model Y -145. Net only $19.75 

knight -kit 1000 Ohms /Volt VOM Kit 

Model Y -128 Exceptional accuracy and ver- 
satility at amazing low cost. 
Ideal for service shop, lab or 
Amateur use. Large 4W, 400 

microamp meter with separate scales for AC 
and DC voltage and current, decibels and 
resistance. Uses I% precision resistors; has 
3- position function switch and 12- position 
range switch. 38 ranges include: AC, DC and 
output volts, 0- 1- 5 -10 -50 -500 -5000 (1000 
ohms /volt sensitivity); Resistance, 0 -1000- 
100,000 ohms and 0 -1 meg (center scale 
readings of 60, 150 and 1500 ohms) ; Cur- 
rent, AC or DC, 0-1- 10-100 ma and 0-1 
amp; Decibels, -20 to +69 in 6 ranges. 
Precision resistors are used as shunts and 
multipliers to assure exceptional accuracy 
of measurements. With all parts, battery, 
test leads and black bakelite case with con- 
venient carrying handle, 63 x 5y x 3% ". 
A great value in an easy -to -build quality 
instrument. Shpg. wt.. 2% lbs. 
Model Y -128. Net, only $16.95 

knight -kit Vacuum Tube Voltmeter Kit 
Model Y -125 

2495 

200 Aa Movement, 434° Meter 
Includes AC, Peak -to -Peak 
Balanced- Bridge, Push -Pull Circuit 
1% Film -Type Resistors 

Top buy in an extremely stable, highly accurate VTVM. Easy to 
assemble- entire chassis is printed circuit board. Perfect for radio -TV 
service work, lab and Amateur use. Features low- leakage type 
switches; 1% film -type precision resistors; balanced -bridge, push -pull 
circuit (switch to any range without readjusting zero set); zero center 
scale and direct -reading db scale; polarity reversing switch. Ranges: 
Input Resistance, 11 megs; DC and AC rms, 0-15-5- 15-50- 150 -500- 
1500; AC Peak -to-Peak, 0-4- 14-40- 140 -1400 -4000; Response, 30 cycles 
to 3 mc; Ohms, 0- 1000- 10K -100K and 0- 1- 10-100 -1000 megs; db, 
-10 to +5. Includes all parts, tubes, battery, test leads and portable 
case, 7% x 53j x 4 -4". Easy to assemble. Shpg. wt., 6 lbs. 
Model Y -125. Net only $24.95 
Y -126. Hi Voltage Probe; extends DC to 50,000 v. $ 4.75 
Y -127. Hi- Frequency Probe: extends AC to 250 mc. $ 3.45 

Transistor Checker Kit 

'850 
Checks gain ratio of all types 
of transistors; checks germa- 
nium and silicon diodes; 

checks for continuity and shorts. A valu- 
able instrument at very low cost. Easy 
to assemble. Shpg. wt., 2jß, lbs. 
Model Y -149. Net only.. $8.50 

Flyback Checker Kit 

1950 
Checks condition of all 
types of horizontal output 
transformers and deflection 

yokes, as well as TV linearity and width 
coils. 4y" meter; widest range in its 
field. Shpg. wt., 6 lbs. 
Model Y -118. Net only.. $19.50 

Sweep Generator Kit 

4375 
Extreme linearity on a par 
with costly lab instruments; 
fundamentals to 250 mc; 

output flat within 1 db; electronic 
blanking. Easy, money -saving assem- 
bly. Shpg. wt., 16 lbs. 
Model Y -123. Net only $43.75 

6V -12V Battery Eliminator Kit 

3295 
High current rating; contin- 
uously variable filtered out- 
put; delivers 15 amps at 6 

volts, 10 amps at 12 volts. May be used 
as battery charger. Two meters provide 
simultaneous current and voltage read- 
ings. Shpg. wt., 18 lbs. 
Model Y -129. Net only $32.95 

Capacitor Checker Kit 

1250 
Tests capacitors while in the 
circuit! Has widest range - 
20 mmf to 2000 mfd. Ex- 

clusive circuit for cancelling lead capa- 
city. "Magic Eye" indicator. Save 60% 
over factory -wired units. 5 lbs. 
Model Y -119. Net only $12.50 

IRDE: R FRO FROM ALLIED RAD1 100 N. WESTERN AVE. CHICAGO 80, ILL: 
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ADVANCED- DESIGN INSTRUMENTS FOR SERVICE, INDUSTRIAL AND RESEARCH USE 

IN EASIEST -TO- BUILD, MONEY -SAVING KIT FORM 

knight -kit 20,000 Ohms /Volt VOM Kit 

Model Y -140 

'29" 
Outstanding quality and per- 
formance at money- saving 
low price. Features 1% pre- 
cision multipliers; 43.4" meter 

accurate within 2% of full scale deflection; 
50 microamp sensitivity for 20,000 ohms/ 
volt input resistance on DC; front panel 
"Zero adjust "; single switch to select func- 
tion and range. 32 ranges: AC, DC and out- 
put volts, 0 -2.5 -10-50 -250- 1000 -5000; Re- 
sistance, 0- 2000 -200,000 ohms and 0-20 
meg.; DC ma, 0- 0.1 -10 -100; DC amps, 
0 -1 -10; Decibels, - 30 to + 63 in six ranges. 
Moisture -resistant film -type resistors for 
extreme accuracy. Carefully engineered cir- 
cuit design achieves high sensitivity and 
extremely versatile application. Kit includes 
all parts, battery, test leads and black 
Bakelite case with highly legible white 
markings; size 6% x 5 x 3% ". Easy to as- 
semble. Shpg. wt., 5 lbs. 
Model Y -140. Net only $29.50 

Voltage Calibrator Kit 
'12"Permny as L precision 

its use 
peaof k- ta.o-peascope k AC 

voltmeter. Puts a true 
square -wave voltage on scope screen. 
Selects any voltage between .01 and 
100 volts; feeds external signal direct 
to scope for instant. comparison. Shpg. 
wt., 5 lbs. 
Model Y -136. Net only $12.75 

$ J 95 

knight -kit High -Gain Signal Tracer Kit 

Model Y -135 A remarkable value in an 
50 easy -to -build instrument 

'I, which permits visual and 
aural signal tracing of RF, IF, 

video and audio circuits. Has highest gain 
in its price class. Traces signal from antenna 
to speaker. Reproduces signal at plate or 
grid connection of any stage. Identifies and 
isolates "dead" stages. Features: usable 
gain of 91,000; "magic eye" with calibrated 
attenuators for signal presence indication 
and stage -by -stage gain measurements; 
built -in 4" PM speaker; combination 2- 
position probe, one for RF (6 mmf. input), 
the other for audio. Provides noise test; 
built -in watt -meter calibrated from 25 to 
1000 watts; provision for external scope or 
VTVM. Binding posts provide output trans- 
former and speaker substitution test, plus 
external 280 volts B+. With all parts, 
tubes and probe. 7x 10x5 ". 12 lbs. 
Model Y -135. Net only $26.50 

knight -kit 5" General- Purpose Scope Kit 
Model Y -146 

$4200 
Only $4.2 0 down 

Feature for feature the world's best oscilloscope kit value. A stand- 
out in its class with all these fine features: Printed Circuit wiring 
hoard and laced harness for quick, error -free assembly. Phantastron 
Sweep Circuit for high linearity of sweep from 15 to 150,000 cps. 
25 Millivolts Per Inch Sensitivity -3 times that of similarly priced 
scope kits. Calibration Voltage -1 volt peak -to -peak square wave, 
fully regulated. Vertical Amplifier- frequency response +_ 3 db, 
3 cps to 1.5 me (+ 6 db to 2.5 mc). Includes: Directly coupled 
positioning controls; retrace blanking circuit; frequency- compen- 
sated vertical input attenuator; positive and negative internal 
sync; high 2nd -anode voltage for high- intensity trace; input capac- 
ity, 45 mmf. Kit includes CRT. 93z2" x 133,4 x 17 % ". 26 lbs. 
Model Y -146. Net only $42.00 

Phantastron Linear Sweep 
25 my /inch Sensitivity 
Printed Circuit Board 
Retrace Blanking Circuit 

knight -k t 5" Wide -Band Oscilloscope Kit 
Model Y -144 5 mc Width for Color TV 

X6900 
Horizontal Sweep to 600 kc 
25 my /inch Sensitivity 
Z -Axis Input 

Only $6.90 down Printed Circuit Construction 
Equals or betters the performance of commercially 
wired scopes costing far more. Two printed circuit 
hoards and laced wiring harness assure wiring accu- 
racy and cut assembly time. Ideal for lab use, color 
TV servicing and high frequency applications. Wide 
sweep range -75 to 600,000 cps. Vertical response, 
+ 3db, 5 cps to 5 mc; only 1 db down at 3.58 mc color 
hurst. High vertical sensitivity of .025 rms v /inch. 
Input capacity, 20 mmf. Outstanding features: cath- 
ode follower inputs; 2nd anode provides 1400 volts 
high-intensity trace; push -pull amplifiers; positive and 
negative locking; frequency- compensated attenuator; 
Z -axis input: one volt P -P calibrating voltage; astig- 
matism control: retrace blanking circuit; DC position- 
ing control. Includes CRT. 14M x 9 x 16 ". 40 lbs. 
Model Y -144. Net only $69.00 
Y -148. Demodulator Probe. Net $ 3.45 
Y -147. Low Capacity Probe. 12 mmf. Net . $ 3.45 

Resistance Substitution Box 
Easily determines resistor values required in a circuit. 
Makes available 36 standard I -watt resistance values in 
2 ranges between 15 ohms and 10 megohms, with 10% 
accuracy. Slide switch selects range; 18- position switch 
for value selection. Shpg. wt., 2 lbs. 
Model Y -139. Net only $ 5.95 

Capacitance Substitution Box 
Makes it easy to find capacitor values needed in a circuit. 
Provides 18 standard values from .0001 mfd to .22 mfd, 
1- 20%. All values are 600 volt, except .15 and .22, 

which are 400 volt. 18- position selector switch. Shpg. 
wt.. 2 lbs. 
Model Y -138. Net only .. $ 5.95 

Audio Generator Kit 
Excellent design; range, 20 
cps to 1 mc; less than .25% 
distortion; 600 ohm output. 

Ideal for hi -fi testing; offers the flat re- 
sponse of a lab standard. Shpg. wt., 
16 lbs. 
Model Y -137. Net. only $31.50 

R/C Tester Kit 
$1950 Measures capacitance and 

resistance. Balanced- bridge 
circuit; indicates power fac- 

tor; tests capacitors at rated voltage. 
Large, easy -to-read dial and "magie 
eye." Shpg. wt., 10 lbs. 
Model Y -124. Net only $19.50 

EASY TERMS AVAILABL 
Take advantage of the most liberal Easy Pay plan in electronics. On Knight -Kit orders totaling $45 o 

more -just 10% down, small monthly payments thereafter. Low carrying charges -no "red tape. 
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knight -kit All -Band Amateur Receiver Kit 
Model Y -726 Tunes 540 kc to 31 mc 

$10450 
Built -In Q- Multiplier 
Constant Running HF Oscillator 
Worthy of the Advanced Ham Operator 
Printed Circuit Bandswitch 

only $10.45 down Printed Circuit Board 1.5 Av 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 ice 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 1s" steel 
chassis. Handsome metal cabinet, 10 x 10 x 161A". (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 

'10" 
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 14x 

13x3 ". 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 lie Crystal Calibrator Kit. 
Net only $10.50 

knight -ki S FOR THE RADIO AMATEUR 

knight -kit 50 -Watt CW Transmitter Kit 

Model Y -255 

'3895 
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, 84 x 103 x 83e. 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 

Ideal for the Novice 
Pi Antenna Coupler 
Bandswitching- 
80 to 10 Meters 

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 be 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). 24 x 3 x 44 ". 
Shpg. wt., 14 lbs. 
Model Y -253. "Z" Bridge Kit. Net only $5.85 

ORDER BLANK ALLIED RADIO. 
ALLIED RADIO, Dept. RE, 100 N. Western Ave., Chicago 80, Ili. 
Ship me the following KNIGHT -KITS: 

NEW 1M1 
100 N. WESTERN AVE., CHICAGO 80, ILL. Ir 

.®--.=- 7 vwc 37tit (pan- 

Quantity Description Model No. Price 

$ 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 

FREE 190 
404 -PAGE 

ALLIED 
CATALOG 

See the 1958 ALLIED 
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. 
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Service 
Industry 

THE FIRST issue of the new house 
organ titled "Television Progress," 

the official journal of the American 
Institute of Television, Detroit, Mich., 
points up an interesting by- product of 
licensing. This by- product is the 
critical self -policing of the industry 
which the license law generates, par- 
ticularly with respect to the manner 
in which the provisions of the law are 
applied. 

The Detroit licensing ordinance was 
passed by the Common Council of that 
city after an aggressive campaign con- 
ducted primarily by the Television 
Service Association of Michigan with 
the support of the local Better Busi- 
ness Bureau and law enforcement 
agencies. A former president of TSA 
was appointed as a member of the 
Television Board of Examiners, the 
agency established to administer the 
ordinance. 

There are four separate associations 
in Detroit all of which are directly 
concerned with electronic service. Two 
of these organizations, the Television 
Service Association of Michigan and 
the American Institute of Television, 
are composed of service dealers. The 
other two, the Television Technicians 
Association and the Television Tech- 
nician's Guild, are primarily technical 
organizations. 

According to "Television Progress," 
one of the regulations set up by the 
Board of Examiners requires that all 
Service Dealers' License Applications 
must contain the following sworn 
statement, "I will not permit the use 
of my license by any other firms or 
persons." 

The purpose of such a provision, as 
indicated in the many discussions 
among service dealers about the provi- 
sions that should be incorporated in 
any license law, is to prevent the 
establishment of two or more separate 
businesses operating under a single 
license but each functioning under 
different standards of ethical business 
practices. 

Such a regulation, however, also 
affects TV service contractors who 
handle warranty service for depart- 
ment stores and major dealers. Where 
service is handled by the contractor in 
the name of the dealer, all service 
orders, invoices, etc., must carry the 
name of the retailer. Where multiple 
identity is prohibited by law or regula- 
tion, separate licenses must be ob- 
tained by the service contractor for 
each account he handles. This, of 
course, poses some serious problems 
where the law stipulates the super- 
visory and technical personnel require- 
ments of dealer licensees. 

HANDLE THE TOUGH 

SERVICE JOBS 
AS SLICK AS YOU DO 
THE EASY ONES .. . 

3F:::: 

RADIOoATELEVISION 
GIRd aiI tR1' Ì 

and 0, 
ArION' 

This famous 
Ghirardi Service Library 

shows you how to 

HANDLE ANY JOB 
EASIER, BETTER 
and lots faster. C ATION OFFER 

VE $1.25 
ges of modern service 

for only $13.00 
THS TO PAY 

These two giant how- to -do -it Ghirardi manuals make it easy for you to be an expert on 
all types of Radio -TV receiver service . at only a fraction of the price you might expect 
to pay. From tough realignment jobs to tracking down " intermittents" . . from analyzing 
response curves to "static" and "dynamic" test procedures, these books explain every step 
clearly as A -B -C. They point out time- saving short cuts and help you work better, more 
profitably! Use coupon. Practice from them 10 days AT OUR RISK! 

1 
COMPLETE Professional TRAINING IN 
MODERN SERVICE METHODS 

Radio and Television TROUBLESHOOTING 
AND REPAIR gets right down to earth in guid- 
ing you through each service procedure . from 
locating troubles quickly to fixing them fast and 
right. 

For beginners, this famous 822 -page book is an 
absolutely complete training course in professional 
methods. For experienced servicemen, it is the 
ideal way to develop better troubleshooting meth- 
ods and shortcuts, to find quick answers to puzzling 
problems and to handle tough jobs faster. 

Block diagrams, oscilloscope patterns, response 
curves and other features speed your work . 

make each step doubly clear. Handy troubleshoot- 

ing charts cover practically every type of job from 
troubleshooting television to AM and FM realign- 
ment, IF and Detector sections, car radios and 
many more. 

Here are a few of the subjects covered in Radio 
and TV Troubleshooting and Repair: Component 
Troubles; Basic Troubleshooting Methods; Short- 
cuts, Tips and Ideas; Complete Guide to TV Serv- 
ice; Realignment Made Easy; FM, Communica- 
tions Receivers, Record Players, etc.; Auto Radios; 
Loudspeakers; Tuner and Switching Mechanisms; 
and dozens more. 417 clear illustrations. Price 
only $7.50 separately. See MONEY- SAVING 
OFFER in coupon. 

2 Learn all about circuits . . AND WATCH 
SERVICE HEADACHES DISAPPEAR! 

You can repair any radio or TV set . even 
special electronic equipment far better and faster 
when you know all about its circuits! That's 
where this 669 -page Radio & TV CIRCUITRY 
AND OPERATION is worth its weight in gold. 

You locate troubles in far less time . because 
circuitry "know -how" teaches you exactly what to 
look for and sphere. You make repairs better and 
faster . because you eliminate useless testing 
and guesswork. 

Radio & TV CIRCUITRY AND OPERATION 
deals fully with practically every circuit and cir- 
cuit variation used in modern receivers. It teaches 
you their peculiarities and likely trouble spots. 

I 

Over 110 pages explain Television . . from scan- 
ning to signal to every circuit detail of each of 
the receiver sections. 

Includes: AM . FM ... R -F Amplifiers and 
TRF . AM Superhets . AM Detector and 
AVC Systems . A -F Amplifiers . . . Speakers 

. Power Supplies . . . Television . . Antenna 
Systems . . . Pickups and Record Players . 

Changers . , Mechanical Construction of Receiv- 
ers . . . and lots more. 

Throughout, this great book equips you with the 
kind of above -average service training that really 
pays off! Price only $6.75 . . . or see MONEY- 
SAVING OFFER in coupon. 

..__PRACTICE 10 DAYS FREE!__, 
Dept. RN -107, RINEHART AND COMPANY, 232 Madison Ave., NEW YORK 16, N. Y. I Send books checked for 10 -DAY FREE EXAMINATION. In 10 days. I will either remit price indicated (plus postage) or r turn books postpaid and owe you nothing. (NOTE: Send cash with order and we Pay postage. Same 1O -day return privilege with money pro/witty refunded.) 

MONEY -SAVING 
COMBINATION 

Both books only $13.00 . . 

you save $1.25. Payable at 
rate of $4 (plus postage) 
after 10 days and $3 a 
month thereafter until $13.00 
has been paid. City, Zone, State 

U.S.A.-$8.00 for TROUBLESHOOTING AND REPAIR; $7.25 far CIRCUITRY I AND OPERATION; $14.00 for both. Cash with order only. Money refunded if you return 
OUTSIDE 
books j,, 10 days. 

ma N. am S - -S- N MIR - - - - -- 1 I -Mil 

Radio & TV Troubleshooting and Repair ($7.50) 
Radio & TVCircuitry and operation ($6.75) 

Name 

Address 
I 
I 
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3 CM -X Band Airborne Search Radar 
Brand new RECEIVER and TRANSMITTER 
complete with Parabolic Antenna; Azimuth 
75° each Direction 150° complete with am- 
plifiers, indicators, control box, less june. 
box, connectors. 
Tube complement consists of: 
2 ea., -723AB 30 ea., -6J6 1 ea.,-725A 
2 ea.,-11:132 9 ea., -6V6GT 1 ea., -807 
4 ea., 3B24 11 ea.,-6AK5 1 ea., -VR105 
2 ea.,-3FP7 4 ea., 65L7GT 4 ea., VR150 
3 ea., 5U4 2 ea.,-724A 
(govt. acquis. cost over $4000.00) . Ship. wt. 
431 lbs. w /operating instructions. $69.50 YOUR SPECIAL PRICE 

F.O.B. Penna. warehouse 
PARABOLIC ANTENNA ONLY $29.50 
76 TUBES ONLY $34.95 
28VDC Inverter for above 
exc: $9.95 

LM FREQUENCY METER 
Heterodyne, crystal calibrated, modulated 
with calibration book 125KC to $49.50 
20,000KC -Exc. ea. 

less calibration book -$29.50 

LORAN APN -4 
FINE QUALITY NAVIGATIONAL 

EQUIPMENT 
Determine exact geographic position of your boat 
or planet Complete, BRAND NEW installation 
consists of: 1D -6B /APN -4 Indicator; R -9B /APN -4 
Receiver; PE -206 Inverter; Set of Plugs; Visor 
for Indicator; Operation manual; $129.50 Brand New, Export packed 
12 VDC Installation $149.50 
1D6B INDICATOR, R98 RECEIVER, $39.50 
Excellent 
I- 222 -SIGNAL GEN. and Heterodyne wave -meter. 
110VAC -60 cycle, 8 -15MC and 135- 230MC. 
BRAND NEW $39.50 
Exc. $29.50 

BC -603 Ten Channel Push- button or continuous 
tuning FM RECEIVER. 20 to 28 MC 
Used $14.95 
Exc. cond. $19.95 
12 volt dynamotor for above $2.95 

SCR -522 TRANSCEIVER, 4 channel crystal con- 
trolled, 100 to 156 MC. 
Exc. $29.50 

REMOTE CONTROL containing ringer, 3 pos. lock- 
ing type selector for monitor, direct or radio 
control. May also be used as portable battery 
operated telephone. 
BRAND NEW, 6.95 2 for $12.00 
Used, 4.95 2 for 9.00 
GN -38B HAND CRANKED GENERATOR, Alnico 
magnet NEW $3.95 
OSCILLOSCOPE 1059/APA -11 EXC. $19.95 

COAXIAL CABLE 
50 ohm -330 ft. lengths New $9.95 

60 ft. lengths New $1.95 ea. 

TRANSMITTERS 
T-20, 
7 MC.4 Used 

.3 MC-T-21, 
3.95 

5.3 to 
$3.95 $5.35 

3 to 4 roc. like new 5.95 
T -23 100 -156 MC :see'd' $19.95 

DYNAMOTOR -12 volt for command ARC or ARA 
receivers. 200 VDC 60MA $4.95 BRAND NEW 

BC 923 MOBILE FM RECEIVER, 27 38.9 MC 
Complete with built -in loudspeaker, squelch con- 
trol, speaker phone switch, sensitivity control, 
variable (Permeability) tuning for each channel 
of 4 channels permits pre- setting of 4 frequencies. 
Exc. $34.50 
Used $29.50 
MODULATOR . with tubes . . 2 ea. 813; 
1 ea. 807; 1 ea. 5R4; 2 ea. 6ÁG7; 1 ea. 604 
. . . EXC $14.95 

Sweet Oscilloscope Deals 
INDICATOR UNIT. For conversion to test scope, 
panadapter, analyzer, etc. Double deck chassis. 
5CP1 mounted in tube shield. Less small tubes 
and crystal, but complete with 5CP1. $9,95 Exc. Cond. .l ,lY 
Compl. w/27 Tubes, Crystal & 100KC 

Crystal $29.50 
ASB -7 Radar Indicator Unit: For conversion to 
test scope or for use as odulation nitor. Has 
standard test -scope CR tube, H Cent, V Cent, 
Bril, Foc, Gain, and range selection switch. 
External power source was used. Tubes: tea an 
4 -6AC7, 3 -6H6, less 1 -5BP1. New... v ,7Y 

UHF TRANSCEIVER, APG -5 
2500 Mc complete with 2043, 2C40, 3E29, 
1B27 

and 8l each 
, 

56AK66AL5, 
2 each $29.50 

Cavity Only, New, less tubes $4.95 ea. 
Radio Receiver 11 -tube UHF tunable 234 -258 MC 
receiver with schematic. 
Complete with tubes. 3 ea. of 6AK5, $6.95 
7 ea. of 9001, 1 ea. of 12A6. Like new 
Less Tubes $2.95 

5AP1, 3EP1, 5CP1, 3IIP1, 2AP1, $6 00 3CP1, $1.75, 4 for W 

WRITE FOR NEW BULLETIN 
ALL ITEMS F.O.B. CHICAGO 

25% Deposit required with orders 

R W ELECTRONICS 
2430 S. Michigan Ave., Chicago 16, III. 

Dept. N, PHONE: CAlumet 5-1281-2-3 
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In Detroit, the American Institute 
of Television questioned the legality of 
one service contractor's use of his li- 
cense number for his own business and 
also on the invoices of one of the 
dealers for whom he handles service. 
Since this contractor is a member of 
the Television Board of Examiners, the 
incident may bring about some serious 
misgivings on the part of political 
authorities over the wisdom of ap- 
pointing men to serve on a license - 
governing board who are directly 
involved in the activity that is 
licensed. 

Manufacturer -Service Angle 
A new company recently incorpo- 

rated to operate in Michigan is in- 
tended to provide warranty service 
facilities to TV manufacturers who do 
not operate their own service outlets. 
Chartered as the Telectro Service 
Associates, Inc., participation in it is 
restricted to service dealers who are 
members of the Television Service 
Association of Michigan. 

The new corporation is reported to 
have closed a deal with Philco whereby 
they will take over all warranty serv- 
ice on Philco TV sets sold in the 
greater Detroit area. It is said they 
are also dealing with other TV manu- 
facturers to handle their warranty 
service in the same area. 

It is claimed that the plan of the 
new type of service corporation will 
provide distinct advantages both to the 
participating manufacturers and the 
independent service industry. The TV 
manufacturer is provided with the 
facilities, management, and technical 
know -how of some of the best service 
companies in the metropolitan area. 
Since these shops are widely dispersed 
over the area, they will be able to 
provide prompt service more economi- 
cally and efficiently than it could be 
given from a single, central depot. 
Although a score or more shops may 
participate in the service company in 
a large metropolitan area, the TV 
manufacturer is required to deal with 
but one organization, which is the 
operating corporation. 

The advantage to the independent 
service industry, it is claimed, is that 
control of consumer service will re- 
main in the hands of independent 
shops. 

New Groups and Officers 
The Radio & Television Service 

Association of Durham, North Caro- 
lina, was recently organized by service 
firms in that area. Officers elected to 
guide the new association included 
Charles McBroom of Mack's TV Serv- 
ice, as president; Garland Hoke, of 
Hoke TV & Radio Service, vice- presi- 
dent; L. L. Leathers, Leather's TV 
Service, secretary; and Walter Cobb, 
Cobb's Television, treasurer. 

The organization will attempt to 
"promote better understanding be- 
tween the serviceman and the public," 
promote a code of ethics that will in- 
clude honest advertising, fair pricing 
controls, and conscientious service. 

SPRAY: DROP \ the NEW \ QUIETROLE Spr06y- 
4. X3.06401iC 

Now QUIETROLE of- 
fers you both types 
of containers. Either 
way assures you of 
the same unfailing re- 
sults that QUIETROLE 
is known for. 

Make your next pur. 
chase QUIETROLE, get 
both and learn the dif- 

k7 ference between qual- 7 

ity and poor substitutes. QUIETROLE is the 
N original product of its kind, it is a FIRST of 

the. Industry and you can depend on it to end 
your noisy control and switch troubles. 

or the 

QUIETROLE 
Bottle with the 

Eye Dropper Cap 

RI&9 
tá' AN 

LUBRICANT`' 
CLEANER`. 

mimiïs:,: 

manufactured by 

QUIETROLE 
COMPANY 

Spartanburg, South Carolina 

TELEVISION 
ELECTRONIC TECHNICIANS 
Also Thousands of Engineers 

Needed for 

At Heald's You Learn by 

Doing in Modern Elec- 

tronics Laboratories 
Enroll Now for 

New Term 
Heald College Ranks FIRST 

West of the Mississippi 
in "Who's Who" in America 

Send for FREE 
Information 

Heald Engineering College 
Est. 1863 

Van Ness at Post, Dept. PS657 

San Francisco, Calif. Approved 
Mail Coupon TODAY for Veterans 

NAME 

STREET 

CITY 

STATE 

Hard Pressed 
Industry 

BACHELOR OF 

SCIENCE DEGREE, 
27 MONTHS 

Degree Courses: 
Electronic Engineering 
Electrical Engineering 
Highway Engineering 
Mechanical Engineering 
Structural Engineering 

Q Civil Engineering 
Architecture 

Diploma Courses:. 
TELEVISION 

Color TV 
Tool & Die Design 

Architectural Drafting 
Mechanical Drafting 
Structural Drafting 
Surveying 
Estimating 
Master Electrician 

QUALIFY NOW 
for 

BIG PAY 
JOBS 
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The organization plans to sponsor a 
service training program. 

Wally Hirschberg, head of Hirsch- 
berg Television Technicians, was re- 
cently elected president of the Tele- 
vision Electronic Service Association 
of St. Louis. 

Other newly elected officers who 
were installed at their annual meeting 
early in July, are Ralph Newberry, 
Southampton Electronics Co., execu- 
tive vice -president; Harry Haus, Jen- 
nings TV Service, first vice -president; 
Ray Wirtel, Wellston Electronics, Inc., 
second vice -president; Fred Reichman, 
T e l t r o n i c Laboratories, secretary; 
Robert Matteson, Matteson Radio & 

TV, treasurer; and Charles Luensman, 
Calco Electronics, sergeant -at -arms. 

Seven directors were named to serve 
on the Board with the chairman, im- 
mediate past president Barney Lewis 
of Lewis Radio & Television. These 
include Howard Freiner, Empire Tele- 
vision Service Corp.; Walter Berganti, 
Qualified Television Service; Vincent 
J. Lutz, Lutz Radio cg Television; Tom 
Knowles, Knowles Television & Radio; 
J. G. Alexander, Alexander Radio & 
Television Service, Inc.; Russ Adel- 
man, Associated Television Service, 
and Nick Koclaines, Midwest Tele- 
vision Service. 

The Electronic Technicians' Associa- 
tion of northern Illinois was recently 
organized by service dealers and tech- 
nicians in Rockford, Ill. The new 
organization has about eighty mem- 
bers. 

William R. Mosley of Mosley's TV 
was elected president of the new 
Illinois association. Three vice- presi- 
dents were named to serve with him. 
These include Ray Dumas of C. E. T.; 
Gene Leander of Leander TV & 
Appliances; and Robert Stromeyer of 
Mosley's TV. The association will meet 
the last Thursday of each month. 

The Ohio State Association of serv- 
ice organizations met recently in 
Columbus to gauge the interest in con- 
tinuing its efforts. Originally formed 
late in 1955 under the name TESA of 
Ohio, the organization had been 
dormant until the recent meeting. 

Consensus of the local association 
officers who attended the Columbus 
meeting was that there is sufficient 
interest throughout the state to war- 
rant the scheduling of regular meet- 
ings. 

More on Licensing 
State -wide licensing bills all died in 

committee in the several states where 
they had been presented by sponsors 
for consideration during 1957 legisla- 
tive sessions. The most widely pub- 
licized were the license measures 
introduced in Missouri, Illinois, and 
California. Many pro -licensing serv- 
ice dealers in the Midwest were critical 
of the provisions included in the license 
laws proposed for Missouri and Illinois. 
They felt that these measures were 
so restrictive that they would be de- 
clared unconstitutional even if they 
were passed by the respective legisla- 
tures. 30 

October, 1957 

MORE THAN 2,000,000 RIDER BOOKS 

SOLD IN 2 YEARS, ON RADIO TV - ELECTRONICS - AUDIO ! 

amous IGture 00 

BASIC TELEVISION by Dr. Alex. Schure 
The whole world of black and white television 
is before you for only $10.00. 
You can master the basics of television easily 
rapidly and thoroughly with this 5- volume 
"learn by pictures" training course. 

It's so easy to learn 

Here's how this easy, illustrated course works. 
Every page covers one complete idea! There's 
at least one big illustration on that same page 
to explain it! You build a thorough, step -by- 
step knowledge at your own pace -as fast as 
you yourself want to go. 

No experience, education needed 

BASIC TELEVISION uses the same methods 
that have proven so successful in the famous 
Rider picture books on electricity and elec- 
tronics. All that is assumed is that you have 
a knowledge of radio. Every phase of television 
is made instantly clear -explained in plain 
English supported by carefully prepared, large 
and exciting drawings that make every idea 
crystal clear. 

10-day examination-Money Back Guarantee 

#198, soft cover 5 volumes, $10.00 per set: 
#198-H cloth bound i la single binding $1150 

ourses ... 

BASIC ELECTRICITY 

BASIC ELECTRONICS 

BASIC SYNCHROS & 
SERVOMECHANISMS 

by Van Valkenburgh, Nooger, Neville, Inc. 
The fabulous picture -text books that teach 
faster and easier! The theory, principles, and 
practice of electricity, electronics, and syn- 
chros and servos are here presented in a 
manner that permits a rapid grasp of the 
fundamentals of these vitally important sub- 
jects. Over 2.000 specially prepared illustra- 
tions present. explain. and make every topic 
discussed picture -clear. 

Basic Electricity 
#169, soft cover, S vols., 624 pp., 

per set $10.00 
#169H, cloth bound in single binding....$11.50 

Basic Electronics 
#170, soft cover, 5 vols., S50 pp., 

per set $10.00 
#170H, cloth bound in single binding....$11.50 

Basic Synehros and Servomechanisms 
#180, soft cover, 2 vols., 270 pp.. 

per set $5.50 
# 18014. cloth bound in single binding... $6.95 

ANNOUNCING TWO IMPORTANT NEW RIDER BOOKS... 

REPAIRING HI -FI SYSTEMS 

by David Fidelman 
This book deals with finding the troubles 
and repairing faults in hi -fi equipment with 
no test instruments -simple equipment -and 
elaborate equipment. The' approach is in a 
gradual, easy -to- understand, down -to -earth 
manner. 
Typical troubles are analyzed and repaired 
through a system of logical steps. This book 
is broad in scope, yet maintains a simplified 
level. It will take care of every situation 
encountered by the owner or technician. 
Will save time and money. 
Soft cover, approx. 170 pp., 51 /2x81 /z', illus. 
#205 only $3.90 

BASIC PHYSICS 
by Alex. Efron, E.E., Ph.D. 
A thoroughly readable, psychologically organ- 
ized course, in two volumes, covering classical 
and modern physics at the intermediate level. 
It furnishes the background in physics required 
by all who desire to enrich their knowledge of 
science for individual and financial advance- 
ment. Every effort has been made to make the 
course self -teachable. Each illustration is care- 
fully selected and executed. The books are 
rigorously correct technically, yet generate 
and maintain interest. Basic demonstration 
experiments are described and model problems 
are set up and solved. #195, both volumes in 
one cloth binding, 724 pp., illus.....only $8.95 i r, 1111:ldñ%i: L{yzP'1111Ltill. 

TV Picture Tube- Chassis Guide 
by Rider Lab Staff 
#204, soft cover, 68 pp $1.35 

Marine Radiotelephone Permit Q & A 
Manual (3rd class operator) 

by Milton Kaufman 
#206, soft cover only $1.35 

Energy 
by Sir Oliver Lodge, F.R.S. 
#200, soft cover, 64 pp. only $1.25 

'Getting Started in Amateur Radio 
by Julius Berens W2PIK 
#199, soft cover, 136 pp. only $2.40 

Hi -Fi Loudspeakers & Enclosures 
by Abraham D. Cohen 
#176, MARCO cover, 360 pp. $4.60 
#176H, cloth bound $5.50 

How to Service Tape Recorders 
by C. A. Tuthill 
#167, soft cover, 160 pp. $2.90 

Basic Vacuum Tubes & Their Uses 
by Rider & Jacobowitz 
#171, soft cover, 208 pp. $3.00 
#171H, cloth bound $4.50 

How to Use Meters 
by John F. Rider 
#144, soft cover, 144 pp. 

Fundamentals of Transistors 
by Leonard Krugman 
#160, soft cover, 144 pp. $2.70 

Introduction to Color TV (2nd Edition) 
by Kaufman & Thomas 
#156, soft cover, 160 pp $2.70 

How to Select and Use Your Tape Recorder 
by David Mark 
#179, soft cover, 148 pp. $2.95 

Obtaining & Interpreting Test Scope Traces 
by John F. Rider 
#146, soft cover, 190 pp. $2.40 

Television - How it Works (2nd Edition) 
by J. Richard Johnson 
#101, leather finish MARCO, 352 pp $4.60 
#101H, cloth bound $5.50 

Transistor Engineering Reference Handbook 
by H. E. Marrows 
#193, cloth bound; 9x12 ", 288 pp. $9.95 

$2.40 

,<1111$ 

Repairing Television Receivers 
by Cyrus Glickstein 
#191, soft cover, 212 pp., $4.40 

SERVICING TV AFC SYSTEMS 
by John Russell, Jr. 
#192, soft cover, 128 pp., $2.70 

SYSTEMS by Harry TThomas 
HORIZONTAL OUTPUT 

#150, soft cover, 176 pp. $2.40 

ELECTRONICS TECHNOLOGY SERIES 

edited by Alex. Schure, Ph.D., Ed.D. 

FM #16 m tern & 
Time 

Detectors, 
Constant, $.90 

0 #166 -3, 
Frequency Modulation, $.90 0#166.4, Crystal 
Oscillators, $1.25 #166.5, A -M Detectors, 
$1.25 #166.6, Limiters & Clippers, $1.25 

#166 -7, Multivibrators, $.90 .#166.8, R -F 
Transmission Lines, $1.25 D#166-9, Amplitude 
Modulation, $1.25 #166.10, Blocking Oscil- 
lators, $1.25 #166.11, Wave Propagation, 
$1.25 0#166.12, Superheterodyne Converters 

I -F Amplifiers, $.90 0.#166 -13, L -C Oscil- 
lators, $1.25 #166 -14, Antennas, $1.50 

#166.15, Inverse Feedback, $.90 #166 -16, 
Resonant Circuits, $1.25 #166.18, D -C Cir- 
cuit Analysis, $1.35 

FREE! Handsome genuine leather, 
gold- stamped bookmark, if you write 
today for FREE 1957 Catalog RTN -10. 

Buy these and many other RIDER 
BOOKS at your electronics parts 
jobber, book store or department 
store book department. Look for the 
Rider Bookseller. 

If your favorite store does not sell 
the Rider books you want, order 
direct. Add state, city tax where 
applicable. Canadian prices 5% 
higher. 

JOHN F. RIDER PUBLISHER, Inc. 116 West 14th Street, New York 11, N.Y. 
In Canada: Charles W. Pointon, Ltd. 6 Alcina Ave., Toronto, Ontario 
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SGNSAT 1NA 
IN COMPLETELY WIRED 

LAFAYETTE GIN 
ES 

TEST EQUIPMENT 
v , at LESS than the PRICE of KITS! 

LAFAYETTE SIGNAL GENERATOR 
NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED 

INSTRUMENT OF SUCH ACCURACY AND QUALITY 
BEEN OFFERED AT SUCH A PRICE! 

FREQUENCY 120 KC TO 260 MC 
120 KC TO 130 MC ON FUNDAMENTALS 
LABORATORY ACCURACY AND QUALITY 

A completely wired and tested instrument not to be confused 
with units sold in kit form it almost the same price, but with 
a quality and accuracy of instruments 3 to 4 times its price. 
Six overlapping ranges generate signals of 120KC - 320KC, 
320KC- 1000KC 1MC- 3.2MC -11MC, 11MC -38MC and 
37MC -130MC all on fundamentals with calibrated harmonics 
from 1.20MC to 260MC. Selector switch gives instant choice 
of ranges. Switch gives choice of internal modulation of 400 

O CPS or use of any external source at other frequencies. For 
audio testing the 400 cycle signal can be used separately. 

Outputs are unmodulated RF, modulated RF and 400 CPS audio. RF output is in excess of 100,000 
microvolts and jacks are provided for choice of either high or low RF output. Stability is insured 
by special circuit. design. Has a fine adjustment RF control. AF output is 2 -3 volts, AF input is 4 
volts across 1 megohm. Large cleat 5 inch etched dial plate and pointer are protected by transparent 
plastic bezel. Common AF terminals for EXT -MOD input and INT -AF for audio tests eliminate need 
for special AF output connectors. Machine- engraved panel lettering. Handsome gray metal case with 
carrying handle. Measures 61/2" x 10" x 41/2 ". Comes complete with pair of leads. AC line cord 
and plug. Operates on 105 -125V 50 -60 cycle AC. Shpg. wt., 8 lbs. 
LAFAYETTE LSG -10 SIGNAL GENERATOR' 22.50 

LAFAYETTE CAPACITANCE- RESISTANCE TESTER 
WITH "IN -SET QUICK CHECK" 

COMPLETELY WIRED AND TESTED 
TWO INSTRUMENTS IN ONE 
CHECKS ELECTROLYTIC, PAPER, MICA AND 
CERAMIC CONDENSERS 
4 DIRECT READING CAPACITY SCALES FROM 
.00001 MFD TO 1000 MFD 
CHECK FOR OPEN SHORTS, LEAKAGE AND 
INTERMITTENTS 
2 RESISTANCE RANGES FROM 100 TO 5 
MEGOHM 

Here is a "must" for servicemen and lab technicians. A 
completely self- contained AC operated capacitance and 
resistance bridge, plus a quick check for in the set test- 
ing. Large 5 direct reading scale has 4 ranges of .00001 
-.005 MFD, .001 -.5 MFD, .1 -50 MFD and 20 -1000 MFD. 
Resistance ranges are 100- 50,000 OHMS and 10,000 
to 5 megohm. Quick check feature enables you to check 
capacitors for shorts, open or intermittent while in cir- 
cuit-no need to remove them from the set till you're 
sure they need replacement. Leakage test switch. gives 

you choice of 25, 150, 250, 350 o: 460 volts for checking leakage under correct potential. Separate 
power factor control with continuous settings from 0 to 50 %. Operation is simple and accurate,' using 
'a magic -eye tube as the null detector. Attractively finished steel case with.etched panel and rounded 
corners, measures 141/2"L x 81/4"H x 5 "D. Shpg wt. 19 lbs. 
MODEL LC-4 NET 34.50 

NEW POCKET AC -DC VOM MULTITESTER 2,000 ohm per volt Sensitivity on both DC and AC 

ua 3 METER 
1% PRECISION 

RESISTORS 
SILVER CONTACT 

SELECTOR SWITCH 

FULL SCALE RANGES 
DC Volts: 0 -10; 0 -50; 0- 500; 0-1000" Volts - AC Volts: 0 -10; 0 -50; 0 -500; 0-1000 Volts -DC Current: 500 uo and 500 ma -. Resistance: O -10K; 0 -1 Me - Decibels: -20 to 4-22; +20 to 36 db (0 db 0.775 V) -Copoeity: 250 mmfd to .2 mfd -,005 mfd to 1 mfd -Output Ronges: 0 -10; 0 -50; 0 -500; 0 -1000 volts 

Best Buy in America! A very accurate and sensitive This Multitester is a complete instrument (not a kit) with high quality and sensitive 160 microamp 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 capa- city range requires 50 volt AC source. Second capacity range requires 10 volt AC source. Size 41/4 "x31/2 "x15 /s" Complete with test leads and batteries. Shipping weight 4 lbs. 
RW -27A 

Complete 8.95 

LAFAYETTE CAPACITOR -RESISTANCE TESTER 
COMPLETELY WIRED AND TESTED 

21.50 
COMPLETELY WIRED AND TESTED 
CHECKS ALL TYPES OF CONDENSERS FOR 
CAPACITY, LEAKAGE, OPEN SHORTS OR 
INTERMITTENT CONDITION 
DIRECT READING SCALES FROM .00001 
TO 1000 MFD AND 100 TO 5 MEGOHMS 

A stable and accurate bridge type circuit measures capacitance in 
4 ranges of .00001 -.005 MFD, .001 to .5 MFD, .1 to 50 MFD and 
20 to 1000 MFD. Two resistance ranges of 100- 50,000 and 10,- 
000 to 5 megohms. Check leakage under actual load with choice 
of 25, 150. 250, 350 or 450 volts available by selector switch. 
Power factor control from 0 to 50 %. Checks for leakage, open, 
short, or intermittent' operation. All readings taken directly off 
scales after setting magic eye to maximum. Completely self -con- 
tained power supply. Attractively finished steel case with rounded 
corners and etched panel. Operates from 110V AC. Size 93 /s "L x 
71/5 "H x 51/4 "D. Shpg. wt. 10 lbs. 
MODEL LC -15 NET 21.50 

HIGH SENSITIVITY 20,000 OHM 
PER VOLT DC 10,000 OHM PER 

VOLT AC MULTITESTER 

i 

VISCOUS DAMPED TRANSCRIPTION TONE ARMS 
NOW AT THE LOWEST PRICES ANYWHERE 

12" VISCOUS 11.9$ DAMPED ARM 

LICENSED UNDER CBS 
U. S. PATENT NO. 2676806 

Here is the finest professional transcription tone arm with its "floating action" at 
the lowest price ever. Gives dependable stable operation with high compliance and 
perfect record tracking. Single point jewel bearing support and automatic fluid control. 
Adapters accommodate all popular cartridges and permit instant plug -in cartridge 
change. Gray hommertone finish. Shpg. wt., 21/2 lbs. 
PK- 90-12" Transcription Tone Arm Net 11.95 

16" VISCOUS DAMPED_TRANSCRIPTION TONE ARM 

NOW ONLY 17.95 
LICENSED UNDER CBS 
U. S. PATENT 2676806 

A 16" viscous damped arm at an unbelievable ow price. An exclusive sealed unit 
eliminates possibility of silicone leakage. Features single point pivot mounting, pre- 
cision pickup arm adjustment controls, and plug -in adapters for all popular cartridges. 
Shpg- wt., 31/2 lbs. pK- 170 -16" Transcription Tone Arm Net 17.95 

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 - RESIS- 
TANCE: O -10K; 0 -100K; 
O -1 Meg; 0 -10 Megohms- 
D.C. CURRENT: 0 -60 Micro - 
amp; 0 -6; 0 -60; 0 -600 
Milliamps - DECIBEL: -20 
to + 17 db (0 db-0.774V) - CAPACITY: .0001 -.01; 
005 -.15 mfd - INDUC- 

TANCE: 20 -2000 millihenry 
-OUTPUT RANGES: 0 -6; 
0 -30;. 0 -120; 0 -600; 0- 
1200 Volts 

The new Lafayette high sensi- 
tivity Multitester is a complete 
instrument (not a kit). In ad- 
dition to its unusual sensitivity 
of 20,000 OHMS PER VOLT 

19 
ON D.C. AND 10,000 OHMS 

9S 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, 
85 ua 3" meter. Dependable, rugged and accurate. Even the 
test leads are heavy duty with high voltage insulation. Volt- 
age source required for low capacity range is 120V A.C. for 
high range capacity and inductance scale is 6V A.C. Att, rac- 
tive plastic front with metal bottom. Size 6 1/4 "x41/4 "x21/ ". 
Complete with batteries and leads. Shipping weight 41/2 lbs. 
RW -30A Singly, Each 19.95 

In lots of 3. Each 19.25 

TRANSCRIPTION -TYPE 
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 if 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. 
101 /8" 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. Just fasten to mounting plate.) 
PK- 160 -Less cartridge and base Net 25.95 
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 

L A FAY ETT E RADIO JAMAICAL33;r Ñ. Y e,nt,de 
DEPT 

order. 
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FREE. 
g AYE Tre 
CATALOG 

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 Kits, 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. 

... at prices everyone can afford 
LAFAYETTE MASTER AUDIO CONTROL CENTER 

with BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 
Years Ahead of Every Other Control Unit .. Ahead in Sound ... Ahead In Styling 
Ahead In Design ... Ahead In Features .... Available In Kit and Wired Form 
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 1V. 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 91/s x 
33/4 ". Shpg. wt., 10t /2 lbs. 
KT- 300 -Lafayette Master Audio Control Kit Complete with coge 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 Ultra -Stable 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 quality components 
conservatively rated to insure performance and long life. Features matched pair KT 88's 
and wide range linear output transformer, variable damping control, meter for bias and 
balance and chrome plated chassis. Frequency response 10- 100,000 cps 1db. Hum and 
noise 90db 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 ?- tdb. 
Output impedance 4,8 and 16 ohms. Handsome decorative 
fion. Size 141/2 x 10 x 73/8" including cage and knobs. Shpg. 
KT- 400 - Lafayette 70 watt Deluxe Basic Amplifier Kit 
assembly instructions. 
LA -70 -Same as above completely wired and tested with 
Net 

cage perforated for proper ventila - 
wt., 40 lbs. 
complete with cage and detailed 

Net 69.50 
cage and instruction manual. 

94.50 

LAFAYETTE'S EXCLUSIVE FM -AM TUNER KIT 
FM -AM Tuner with outstanding Specifications and astonishing Per- 
formance - All at a Budget Price -. In easily assembled kit form. 

Excellence of design and quality of components provide this compact hi -fi FM -AM tuner with 
superb characteristics normally found in most expensive tuners. Features Armstrong FM circuit 
with limiter and Foster - Seeley discriminator, grounded grid triode RF amplifier, AFC defeat 
circuit combined with front panel tuning control and simplified tuning with slide rule dial and 
counterweighted mechanism. Excellent sensitivity, selectivity and frequency response. Dis- 
tortion less than 1% pt rated output. Meets FCC requirements for radiation. Attra:tive etched 
copper -plated and lacquered finish. Simplified deailed Construction Manual with step -by -step 
assembly instructions. Size 9s /s" W x 9t/2" D (excluding knobs) x 51/4" H. Less metal cage. 
Shpg. wt., 9 lbs. 
KT- 100 -FM -AM Tuner Kit, less Metal Cage Net 34.95 
ML -100 -Metal Cage for above. Shpg. wt., 3 lbs, ' ' Net 5.00 

NEW! Lafayette DELUXE HI -FI FM TUNER 
COMPLETELY WIRED AND TESTED. 

Armstrong Circuit with Dual Limiters 9 Tubes Plus Selenium Rectifier 
Temperature Compensated and AFC Custom Styled 

Lafayette engineers bring to the discriminating music lovers who confine their broadcast listen- 
ing to FM (the true hi -fi spectrum), a tuner giving the utmost possible value in performance 
and quality. Features Armstrong circuit with Foster -Seeley discriminator, 3 -gang condenser 
with tuned RF stage, 4 IF stages (including dual limiters), AFC and AFC defeat, temperature. 
compensated circuitry, and has 9 tubes plus selenium rectifier. Sensitivity 3 -5 µv for 20 -30db. 
Distortion less thon 1 %. Frequency response 20- 20,000 cycles + 0.5db. Cathode follower and 
high impedance outputs. Meets FCC requirements for radiation. Low modern lines, attractively 
finished in brushed gold -brass and maroon, for shelf or table top use. Completely self powered 
and wired, ready for operation. Size: 14" W x 7" D x 41/4" H. Complete with cover. Shpg. 
wt., 13 lbs. 
LT -60 -FM tuner Net 49.95 

HIGH FREQUENCY TWEETER WITH ACOUSTIC LENS 

IA 
` DIRECT IMPORTATION 

MAKES THIS PRICE POSSIBLE! 

FREQUENCY RESPONSE FROM 2000 
CPS TO BEYOND AUDIBILITY 
LOUVERED ACOUSTIC LENS FOR 
UNIFORM SOUND DISPERSION 
HANDLES 25 WATTS OF POWER 
PRICED EXCEPTIONALLY LOW 

14.95 
New high frenuency tweeter featuring a louvered acoustic lens for uniform sound 
dispersion and capable of handling up to 25 watts of distortion -free power. The 
directional tendency of high frequency notes is overcome by the natural wide 
dispersion angle of the short horn and -the acousticlens which disperses and 
radiates the high notes smoothly throughout the entire listening area. The lens is 
detachable for panel mounting, with a separate base for the tweeter furnished 
for external mounting where desired. Aluminum voice coil has 16 ohms ifnpe- 
dance. Size: 41/4" long x 3" diameter, lens extends 21/2 ". Requires a crossover 
network, preferably one with a level control, such as the LN -2. With full instruc- 
tions. Shpg. wt., 6 lbs. 
HW -7 Net 14.95 
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St4Yette DEPT RJ 

165 -08 LIBERTY AVE. 
JAMAICA 33, N. Y. 

NAME- 

ADDRESS -- 
STATE- -______.___ -__ 

SEND 
FREE. 

CATALOG 
305 

CUT OUT AND MAIL TODAY! 
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Model 100 -2 100.300 -Watt Load 

$185 
LIST 

the amazing 
new 

WUERTH 
SURGISTOR 
To eliminate destructive 
in -rush currents in 
television & radio sets 

A SURGISTOR is a new com- 
ponent combining the functions 
of a resistor and a relay. It is 
connected directly into the 
power line circuit of any elec- 
tronic device. A SURGISTOR 
limits the in -rush current until 
the tube heaters are warmed 
sufficiently to accept the full 
voltage without damage. In 

addition, B plus voltages are 
temporarily held down to 
prevent cathode "stripping." 

for use on: 
1. Television 3. Public Address 

Receivers, AC or Systems 
DC, series or 

4. Juke Boxes parallel heaters. 
2. Hi -Fi Equipment 5. Electronic Organs 

W U E RT H CORPORATION 

9125 LIVERNOIS AVE., DETROIT 4,-MICH. 
* * * * * * * * * * * * * * * * * * * * * * * * * ** 
FIRST IN QUALITY 

FIRST IN PRICE E NTER ELECTRONICS 
Leaders in Audio 

STROM BERG -CARLSON 
FM -AM Tuner 

CENTER 
NET PRICE -PRICE 

in Mahogany 105. Cabinet.... $105.00 t 

STROMBERG- CARLSON 
8" Full Range Hi -Fi Speaker. pet CO 

Our Special Price II L J 
BLAUPUNKT KOLN Model - Hi -FI Automobile Radios, 

the first AM -FM 
one touch" sig- 

nal seeker in a 
car radio -Re- 
i °s° °,óóó ó.n....$192.50 
FRANKFORT 

...,_ Model -De luxe 
automobile Hi -Fi 
System - Plu s 
Hi -Fi, AM and 
Pushbutton Se- 
lectometer. Plate 
& Mounting Kit 132.50 Extra 

FM-AM 

CONTACT 

US 

FOR 

SPECIAL 

PRICES 

WIGO 
12" CX212B- Frequency 25. 17,000 cycles 

Coaxial Speaker with Twin Tweeter As -' 
sembly, High Pass Filter 
and Cables Net $79.50 

E/CO Full Line of high fidelity Kits and Test Equipment 

Diamond Needles- Famous Make -Single Diamond 
$7.95 -Dual Diamond -Sapphire $9.95 

Limited Quantity at Our Special Prices - 
Mail Orders 25% Deposit, Balance C.O.D. 

BASIC AMPLIFIERS TUNER AMPLIFIERS PRE - 
AMPS PICKUP ARMS SPEAKERS SPEAKER 
ENCLOSURES RECORD CHANGERS TAPE RE- 
CORDERS CARTRIDGES TURNTABLES ETC. 
GET OUR SPECIAL PRICES. 

CENTER ELECTRONICS CO., Inc. 
Dept. MZ, 72 Cortland Street, New York 7 -CO 7.6474 
* * * * * * * * * * * * * * * * * * * * * * * * * ** 
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Mac's Service Shop 
(Continued from page 72) 

at the waveshape what is causing the 
hum. 

"If you keep the brightness high, a 
scope is also fine for spotting the 
exact point where a scratching, rus- 
tling noise, such as that produced by 
a bad winding in an i.f. transformer or 
oscillator coil, originates. The noise 
will show up as sharp little spikes on 
the trace. If the brightness is too low, 
these will not be seen." 

"I'd think the signal tracer would be 
handy for that, too." 

"It is in many cases. Usually a sig- 
nal tracer is not too good for running 
down 60 -cycle hum for many of these 
units are deliberately designed not to 
respond to these low frequencies. In 
such a case, the scope should be used. 
But the tracer is fine for running 
down whistles, scratching sounds, etc." 

"Every now and then I see you grab 
up the grid -dip oscillator. What do 
you use that for ?" 

"Well, it's mighty handy for deter- 
mining if an i.f. transformer winding 
will resonate on the frequency it is 
supposed to. You know some of these 
slug -tuned jobs have small capacitors 
molded right into the transformer 
and now and then one of these little 
capacitors will go bad. When that 
happens, the associated coil will not 
tune to the i.f. frequency. The same 
condition sometimes prevails, though, 
when a plate bypass or an a.v.c. capaci- 
tor is open; so the GDO is very handy 
in determining if the transformer it- 
self is at fault. It is also very useful 
in seeing if a tuned circuit is tracking 
properly. Occasionally it comes in 
handy for setting a wavetrap. I do not 
use it often; but when I do need it, 
hardly anything else will take its 
place." 

"As I get the picture," Barney sum- 
marized, "you think that there is one 
best instrument for doing every job 
and you try to select that instrument 
as you tackle each set." 

"That's about it. I don't want to 
leave the impression that the trouble 
could not be found eventually through 
the use of one of the other instru- 
ments. Such is not the case at all. It's 
simply a matter of which instrument 
will permit you to find the difficulty 
with the least expenditure of time and 
trouble. Many times it will be neces- 
sary to switch from one instrument to 
another as the trouble is cornered in 
smaller and smaller portions of the 
circuit. Never hesitate to make such 
a change when it is indicated. Remem- 
ber how Sherlock Holmes used infor- 
mation from his Baker Street Irreg- 
ulars, his sensitive trained nose, and 
finally his powerful magnifying glass 
in tracking down a criminal. It's well 
to follow his example. By using first 
one method and then another in 
troubleshooting, all of these techniques 
are maintained as shining tools in your 
mental kit, ready for instant use." 

"The thought occurs to me that 
there are a few instances where cer- 
tain instruments should not be used," 
Barney offered. "For example, a 
v.t.v.m. is usually thrown off calibra- 
tion in the presence of a strong r.f. 
field; so it is not dependable when 
working around a powerful on- the -air 
transmitter. Checks can usually be 
made with it when the transmitter is 
working into a dummy antenna, but 
all -in -all a good v.o.m. is usually pref- 
erable for transmitter work." 

"Right you are," Mac agreed. "By 
the same token, a v.t.v.m. or v.o.m. 
that has a high current of a hundred 
milliamperes or so flowing through its 
test leads when being used as an ohm- 
meter should not be used on battery 
sets with low- current filaments. Doing 
so can easily result in burned -out 
tubes. Check to find out the maximum 
current that flows through the leads 
for each ohmmeter range and act 
accordingly. 

"Extreme caution is the rule when 
it comes to using an ohmmeter on a 
transistor set. A very small voltage 
improperly applied can ruin a tran- 
sistor. I prefer not to use an ohmmeter 
at all when checking these sets. 
Usually I can obtain the information 
I want by using the v.t.v.m. as a volt- 
age- indicating instrument. When this 
is not the case and when the tran- 
sistors cannot be readily removed from 
the receiver, I disconnect the compo- 
nent I want to check from the circuit 
before applying the ohmmeter to it." 

30 

FIRST COLOR "PICT -O- GUIDE" 

TO ASSIST service technicians already 
skilled in conventional TV service to 

bridge the gap to color TV, the Radio 
Corporation of America has published 
the "Color Television Pict -O- Guide" a 
200 -page practical, step -by -step book of 
instructions on installing, adjusting, and 
servicing color receivers, generously il- 
lustrated in full color and bound in 
loose -leaf form. The volume is available 
only through authorized RCA electron 
tube distributors in connection with tube 
orders. 

Old- timers in TV will recall the orig- 
inal "Pict -O- Guide" for monochrome 
TV, which first made its appearance 
about 10 years ago. Prepared by John 
R. Meagher, the original version made 
lavish use, in its 100 pages, of picture - 
tube views to aid the technician in TV 
troubleshooting by picture analysis. It 
was so popular that it was followed by 
a second and third volume to round out 
the original "Pict -O- Guide" series. 

Like its predecessor, the color "Pict - 
O- Guide" was prepared by Mr. Meagher, 
who spent nearly a year at the task. 
Eschewing mathematics and the highly 
theoretical aspects of color transmission 
and reception, he has concentrated on 
the accumulation of picture -tube dis- 
plays indicating various types of abnor- 
mal operation, with associated text to 
indicate the source of the trouble and 
what may be done to remedy it. RCA 
hopes that this approach will be as use- 
ful in facilitating the transition from 
monochrome to color TV service, as it 
was in the change from radio service 
to monochrome TV service. 30 
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Reducing Hum and Noise 

in Preamplifiers 
By SIDNEY TOBY 

Here is a simple procedure that the audiophile can follow 

which will increase his enjoyment of fine -music listening. 

IF THERE is no audible hum or noise 
from your loudspeaker at normal 

listening levels, when you are sitting 
in your favorite armchair, then you 
are in luck. If not, it is worthwhile 
spending a little time to reduce such 
hum and noise. 

Providing the "B +" supply is ade- 
quately filtered and the layout of com- 
ponents is well designed, any residual 
hum can usually be traced to the use 
of a.c. on the preamplifier tube heat- 
ers. The use of d.c. on the heaters 
would remedy this but the rectifiers 
and capacitors needed to make the 
changeover are relatively expensive. 
In any case, the voltage drop across 
the rectifier precludes the use of the 
ordinary filament winding of the pow- 
er transformer and there may not be 
another winding available. 

There are various hum reducing de- 
vices that can be used, such as placing 
a potentiometer tapped to ground 
across the heater circuit, the use of 
positive bias on the heaters, and so on. 
These methods do not usually lower 
the hum level by more than a few 
decibels and are not completely satis- 
factory. 

A much better arrangement is ob- 
tained by heating the first stage or two 
with the d.c. available from the cath- 
odes of the power output tubes. This 
may be done by simply putting the 
heaters in series with the cathode re- 
sistor as shown in the diagram, and 
the only prerequisite is that the cur- 
rent through the cathode resistor be 
sufficient for the heaters. 

If the cathode current is unknown, 
and there is no jack installed from 
which it can be measured directly, the 
cathode current may be easily calcu- 
lated by measuring the voltage across 
the cathode resistor and dividing its 
value while it is still hot. 

To cite an example, in the writer's 
amplifier the cathode current from the 
output tubes was 135 ma. The input 
tube in the preamplifier was a 12AX7, 
the heater of which is rated at 150 ma. 
(series) or 300 ma. (parallel). The 
heater circuit was therefore hooked up 
as shown in the diagram. Since the 
heater resistance of the 12AX7 is about 
85 ohms when the tube is hot, the 
value of R was that of the original 
cathode resistor minus 85 ohms. In 
general, the value of the cathode re- 
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sistor will be greater than the resist- 
ance of the input tube heater so that 
several heaters may be placed in series 
if desired. If the cathode current is 
too large, it is a simple matter to shunt 
(R2) the heaters to get rid of the ex- 
cess. The current used should be about 
10 per -cent less than the rated value 
for the tube heater. 

The use of d.c. on the heaters of the 
low -level preamplifier stages will re- 
sult in a hum decrease of 10 decibels 
or better. In everyday terms, this can 
make the difference between a hum 
discernible from the other side of the 
room and one detectable only within a 
foot of the speaker, at normal listen- 
ing levels. 

The use of a heater current slightly 
less than the rated value will help con- 
siderably to reduce noise (tube hiss) 
at the sacrifice of a negligible amount 
of gain. Any remaining noise may be 
further reduced by replacing the cath- 
ode and plate resistors of the low - 
level stages by low noise resistors of 
the deposited carbon type. 

Despite the seeming simplicity of 
this suggestion, this method works ex- 
tremely well. Audiophiles with a slight 
technical flare and the courage to open 
the backs of their equipment will find 
that the time and trouble involved are 
well worth it. While it may seem to 
be a case of overdoing things a bit, the 
critical listener whose record library 
includes a generous sampling of cham- 
ber music, solo instrument perform- 
ances, leider, and other traditionally 
"quiet" music will find that the re- 
moval of excessive noise and hum from 
their equipment will double their en- 
joyment of their selections. In any 
event, the suggestion has been made. 
Rest assured that the author has tried 
this circuit out and can vouch for its 
effectiveness. 30 

Hum reducing circuit changes. See text. 

INPUT TUBE OUTPUT TUBES 
OF PREAMPLIFIER OF AMPLIFIER 

MORE POWER 

with LESS 

DISTORTION 

I ; 

MADE FOR MUSIC 

Recognized 
as the finest high 

power output pentode, 
up to 100 watts in push - 

pull. Designed specifically for High 
Fidelity and produced by precision . 

craftsmen with these design features: 

- Golden grids. - Linear characteristics. - Low -drive voltage. - Clean crisp output. 

OTHER Mullard TUBES 
designed specifically for High Fidelity: 

EL37 High -power pentode, 69 W PP 
EL84 /6BQ5 Miniature output pentode, 20 W PP 
EF86/6267 Low -noise input pentode 
ECC81 /12AT7 Low -noise mediumµ dual triode 
ECC82 /12AU7 Low -noise lowµ dual triode 
ECC83 /12AX7 Low -noise highµ dual triode 
EZ80 /6V4 Miniature rectifier cathode type, 90 ma. 
EZ81 /6CA4 Miniature rectifier cathode type, 150 ma. 
GZ34 Bantam rectifier cathode type, 250 ma. 

Mullard 
Available at all leading distributors. 
For detailed technical data and ap- 
plication information write: 

Trade Maak Mullard, Ltd. 

INTERNATIONAL ELECTRONICS CORP. 

81 Spring Street, New York 12, N. Y. 

World's Most Complete. Range of audio tubes 
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Quick, Easy Access to Your 

MINIATURE CHASSIS 

With XCELITE'S 

Handy Pocket 

NUTDRIVERS! 
Today's Increasing 

Miniaturization 
prompted XCELITE to bring you these 
Super -Handy Pocket Nutdrivers with the 
convenient pocket clip. 
You'll want to keep all four of these "just - 
right- hex- size" XCELITE Pocket Nutdriv- 
ers clipped in your shirt or coat pocket. 
They're ideal to reach those "hard- to -get- 
at" places in the new miniature and sub- 
miniature sets. 
Pact is, XCELITE Pocket Nutdrivers are 
just like all the other quality hand tools 

XCELITE. INCORPORATED 
Dept. E, Orchard Park, N. Y. 

In Canada- Charles W. Pointon, Ltd. 
6 Alcina Ave., Toronto, Ont. 

XCELITE 

POCKET 

NUTDRIVERS 

Available in 

your four most - 

needed sizes: 1/4", 

1/4", 5/16" and Ye" Hex. 

in the line -XCELITE screwdrivers, reg- 
ular nutdrivers, pliers, reamers, adjustable 
wrenches, kits. All XCELITE tools are 
precision -made especially for professional 
Radio, TV, Hi -Fi and Electronics Service- 
men. Remember, XCELITE always brings 
you the finest tools first! 

Call or See Your Dealer Today! 
Order all four of these time -saving, work - 
saving XCELITE Pocket Nutdrivers. And, 
while-you're at it, check your needs and 
order all the XCELITE Tools that will help 
you do your job better, quicker, more 
profitably! 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Veterans and Non -Veterans -Get practical training 
in top opportunity fields. 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 OPERATED 

NOT FOR PROFIT 

C QYN E 5OO S. Paulina, Chicago ago 
Dept. 77 -85H 

r B. W. COOKE, Jr., Pres. 
COYNE Electrical School 
500 S. Paulina St., Chicago 12, Ill. Dept. 11 -15H 

Send FREE BOOK and full details on: 
TELEVISION -RADIO 
ELECTRICITY -ELECTRONICS 

NAME 

ADDRESS 

CITY 
1_ 
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STATE 

BETTER HI -FI BY 

ELECTRONICS 

COMPONENTS -ACCESSORIES 

AMPLIFIERS 

PRICED AS LOW AS $39.50 
"QUADNAURAL" SPEAKER SYSTEMS 

TRADE MARK REGISTERED 

RECORD COMPENSATORS 
RUMBLE FILTERS 
HI -PASS FILTERS 
LOW -PASS FILTERS 
SPEAKER SELECTORS 
TRI -SET COUPLERS 
MOLDED -ON CONNECTORS 
DUO -JACK ADAPTERS 
FILTER -TENNA 
Sold by better distributors everywhere! 

Send for Catalog Sheets 
On All Dynamic Products 

"UNMISTAKABLY THE FINEST" 
Manufactured By ... 

DYNAMIC ELECTRONICS -NEW YORK, INC. 
Forest Hills, Long Island, N. Y. 

Electronics on Hurricane Ship 
(Continued from page 40) 

are transponder drift buoys, for in- 
stance, that answer a radio call from 
their mother ship or plane so that she 
can track them. There are also robot 
hydrographic observers that can be an- 
chored in out -of- the -way spots, even 
submerged. A sonic call from the 
mother ship will bring them to the sur- 
face, and they then signal their where- 
abouts by radio. 

In many of these research aids the 
circuitry is new. Some ideas await the 
development or genius- stroke of a usa- 
ble circuit. In such things as the drift 
buoys, where power supply is limited 
and weight and size are critical factors, 
the use of transistors will be important. 
Transistor circuitry will also be useful 
in sensing elements lowered from a 
ship. An example is a new salinity - 
temperature -depth instrument under 
development for use at the end of a 
cable. Many of the salinometer func- 
tions described earlier will be carried 
on far under water, by servomotor and 
other control from the ship. Much of 
the salinometer circuitry will have to 
be "packed in the can" along with much 
of the power supply. Here the transis- 
tor with its small power requirements 
will come into its own. 

The study of hurricanes, big as these 
storms are in man's way of looking at 
things, is the study of mere "backfires" 
in the ocean -air heat engine in the 
tradewind belt. As every reader knows, 
a gigantic, coordinated international ef- 
fort at examining the entire "machin- 
ery" of the earth is being made during 
the International Geophysical Year, 
1957 -58. The "Crawford" and the other 
Woods Hole ships are participating in 
this exciting venture. 

At the end of January. 1957, the 
"Crawford" left Woods Hole once more 
for the tropical Atlantic on a four - 
month preliminary cruise (the IGY ac- 
tually runs from July 1, 1957 to De- 
cember 31, 1958). On this cruise we 
brought along special sampling equip- 
ment for studies of the age of the deep 
Atlantic waters by the Carbon -i4 
method, along with the equipment de- 
scribed so far. The hurricane work is 
not being abandoned in the IGY. All 
the IGY findings on oceanic and atmos- 
pheric energy will probably have a 
bearing on it. 

Oceanography is rather new to the 
public, although it has been recognized 
as a scientific province for more than 
a century. Until recent years there was 
rather little publicity on all that ocea- 
nographers have been doing. The field 
has been growing in scope, size, and im- 
portance, especially as land resources 
dwindle and the world's population in- 
creases. The oceans are an almost un- 
tapped source of food, minerals, and 
energy. Oceanography will soon be rec- 
ognized as a "new frontier." Its instru- 
mentation will be a new frontier in 
electronics. We have hardly more than 
punctured the surface of this vast and 
virtually unexplored field. -:30 
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Moon Radar 

Checks Minitrack 
Signals bounced off moon 

picked up by an earth 
satellite tracking station. 

SIGNALS transmitted by powerful 
radar equipment of the Army Sig- 

nal Corps at Fort Monmouth, New 
Jersey, and reflected by the surface 
of the moon have been received by one 
of the earth satellite tracking stations, 
it was disclosed by the Army and 
Navy. 

Using the giant radar transmitter 
"Diana," Signal Corps engineers have 
been bouncing signals off the moon for 
several years. At Blossom Point, 
Maryland, the Navy's Minitrack test 
facility has received these signals dur- 
ing several test pickups. 

The purpose of the tests is to per- 
fect a technique by which the opera- 
tion of all of the Western Hemisphere 
satellite tracking stations can be 
tested as soon as they have been com- 
pleted and placed in operation. This 
technique can also be used to calibrate 
satellite tracking stations set up by 
amateurs in various parts of the West- 
ern Hemisphere, Africa, Europe, and 
the islands of the Pacific. 

The receiving equipment being used 
in the tests is the Mark II Minitrack 
being designed by the Naval Research 
Laboratory for use by volunteer radio 
tracking stations throughout the world. 
However, the equipment was modified 
because the Diana transmitter was 
operated at 151 megacycles for these 
tests instead of the regular 108 mega- 
cycle Minitrack frequency used in the 
satellite tracking system. 

In all, there are planned some ten 
Minitrack radio tracking stations 
which, when placed in operation, will 
follow and report the movement of the 
earth satellite as it travels around the 
world. Stations will also pick up sci- 
entific data concerning the experiments 
being conducted with instruments car- 
ried within the satellite. 30 

"Diana" moon radar antenna used for tests. 

October, 1957 

BC -221 FREQUENCY 
CASE OR TS -164 Meter 
Case, With Voltage Regula- 
tor Tube VR -105 & two 
Ballast, Relay, etc. Front 
Comp. 93 /á" X 71/2" X 7 % ". 
Rear Compartment 2" Deep. 

NEW: $3.95 

PULSE ANALYZER INDICATOR 
ID- 228 /APA -64- Contains two 200 Mi- 

meters, 21/" Meters. Pulse rate 
Freq.: 0.500 & 0.100 scale, and Multi- 
plier Switch x1 -02 & x10. Other Meter 
Pulse Width w /O -5 & 0.20 

c 
ale Mul- 

tiplier 01 & x4; plus On & Off and 
Reset Switch. 

USED: $6.95 -NEW: $9.95 

PANADAPTOR OSCILLOSCOPE 
1D -80 /APA -17- Indicator with 5" 
Scope Tube, 5JP2, 6V6, 6SH7, 65.17, 
2/6AC7, 2/6H6 Tubes. Scope Con- 
trols Focus, Horizontal, Vertical, In- 
tensity, & Gain. Also 400 cycle 
Selsyn Motor. 
Prices: NEW $14.95 -USED: $9.95 

INTERPHONE KIT 
Interphone Kit - 
Consisting of H -22 
Handset with recoil 
Cord. Handset 
Holder in metal 
box. 35 Ft. 7 Cond. 
Cable, 14 Ft. Flex. 
Conduit, Switch 
Box, Tape, Instruc- 
tion Book & Extra 
Parts -NEW: $9.95 

FM COMMUNICATION EQUIP. 
FM RECEIVER 
-10 Tubes, con- 
tinuous Tuning & 
Push Button Tun- 
ing on 10 preset 
channels - com- 
plete with Tubes. 
Speaker. Squelch 
Circuit, & 2 
Phone Jacks. 

Power required: 220 VDC 80 MA & 12 VDC. 
BC -3050 REC. -30 to 50 MG, Converted, ready 

to operate. Used, Checked - Specify Freq. 
BC -683 REC. -27 to 38.9 MC. Used, Checked: ..$39.95 
BC -603 REC. -20 to 27.9 MC. Used. Checked...619.95 
BC -604 TRANS. -30 Watt, 20 to 27.9 MC Crystal Con- 
trol. Ten Preset Channels. Power required: 625 VDC 
225 MA & 12 VDC. Prices: Used..$14.95- New..$19.95 
BC -924 TRANS. -30 Watt. 27 to 39.1 MC. Four Pre- 
set Channels. Power required: 400 VDC 400 MA. Not 
Crystal Control. Prices: Used...$14.93- New...$19.95 
OUTPUT & INPUT PLUGS for Rec. & 

Transmitter $1.00 
FT -237 BASE to hold Rec. & Trans. 

Used: $9.95 -New: $14.95 
DM -34 12 V Dynamotor For BC-3050, 603, 683 - 

Used, Checked: $2.95 
117 

783 
Volt 60 Cycle Power Supply f /BC -3050, 603, 

$17.95 
DM-35 12 V Dynamotor For BC -604 Used: $12.95 
DM -65 12 V Dynamotor For BC924 Used: $12.95 

BC -659 TRANS & REC. 
BC -659 Trans. & Rec. FM -27 to 
38.9 MC- Crystal Control on Two 
Preselected Channels. 5 to 10 Watt 
-Complete with Tubes, Speaker, 
etc. -Used $29.95 
POWER SUPPLY for BC -659 -6 
or 12 VDC. Used: $9 95: 117 V 60 

Cycle New: $24.95 
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 & 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 crys- 
tal calibrator. Modulation Freq.: 150.400, 1000, 2500, 
& 5000 CPS. With Output Meter & Speaker; 115 Volt 
60 cycle or 12 VDC input -Used .59.50 

ROCKET TRANSMITTER 
1330 to 1850 KC -with IB Ft. circumfer- 
ence Parachute. Spark Gap Transmitter, 
used for jamming; battery operated and 
with mechanical timer control. Size: 40" 
H x 7" Dia. T -95 /CRT- 2....NEW; $7.95 

POWER SUPPLY PP- 111 /APS -10 
Complete with Tubes: VR- 
105, 6X5, 5R4, 6Y6, 
6SH7, & 2X2. Input 115 

400 cycle & 24 VDC; 
Output 4000 VDC, 105 
VDC & 300 VDC. Shock- 
mounted Chassis, Size: 9" 
W x 11" H x 12" D. 
NEW: $8.95 -USED: $5.95 

INDICATOR 
ID -99 /APS -10 

With 5FP7 Scope 
Tube, 6AL5, & 

2 /6AK5 T bes. Includes Video, 
Deflection, Focusing, & Brilliance 
Controls Used: $4.95 
ID - I 1 /APS -4 - 3" Scope Tube 
3FP7 & 2/616 Tubes New: $3.95 

MAGNETS - MAGNE- 
TRON MAGNETS, as pic- 
tured -Appro x. 1800 
Gauss, shown at left: 
$12.95- Approx. 4800 
Gauss, shown at right; 
$14.95 

G. E. PYRANOL COND. 
G. E. PYRANOL CONDENSER 
-25.6 MFD. 1000 -2000 Volt 
Operating. Size: 33/4" x 31/4" x 
61/4". Can negative. Prices: 
$4.95 ea. - Or 2 for $9.00 

HIGH FREQ. RECEIVER 
53 to 88 MC -For remotely controlled 
radio systems on preselected fixed Freq. 
Complete with 6 Tubes: I /6SN7, 3/6SL7, 
I /6SG7, 1 /615 and 24 Volt Dynamotor. 
Price New: $7.95 

I ANTENNA 
RADAR 

AS -N /APS -3 -With 18" Reflector, 24 
VDC Motor, Position Indicator and 
Wave Guides N EW : $19.95 

RECEIVERS -TRANSMITTERS: 
SCR -522 Rec- Trans. 100 to 156 MC Used: $34.95 
RT -I9 /ARC -4 Rec- Trans. 144 to 148 MC 

Less Tubes Used: 12.95 
BC -975 Trans. 100 Watt; 200 -500 KC; 

1500-12000 KC Used: 29.95 
TA -I2 Trans. 100 Watt; 300 -600; 3000- 

7000 KC Used: 32.95 
T -23 Trans. 100 to 156 MC Used: 14.95 
BC -625 Trans. 100 -156 MC (Part of SCR- 522).U: 22.50 
BC -457 Trans. 4 to 5.3 MC Used: 4.95 
BC -458 Trans. 5.3 to 7 MC Used: 4.95 
BC -696 Trans. /Navy Type -3 to 4 MC Used: 4.95 
Navy Type Comm. Trans. -2.1 to 3 MC: 

New: $9.95; Used: 7.95 
BC -230 Trans. w/Coils-2500-7700 I(C.. Used: 8.95 
BC -624 Rec. 100 -156 MC (Part of SCR - 

522) Used -W /Tubes: 19.95 
Used -No Tubes: 9.95 

RA-I0 Rec. 150-1100 KC & 2 -10 MC w/ 
Control Box & Cable Used: 34.95 

BC -1206 Rec. 200.400 KC.... Used: $4.95; New: 9.95 
R- 4 /ARR -2 Rec. 234 to 258 MC Used: 6.95 
R -24 /ARC -5 Ree. 500 to 1500 KC New: 19.95 
Nayy Type Rec. L5 to 3 MC Used: 7.95 
BC -454 Rec. 3 to 6 MC Used: 7.95 
BC -455 Rec. 6 to 9 MC Used: 7.95 
BC -229 Rec /w /Coils -2500 to 7700 KC Used: 6.95 
BC -966 1FF Ree. 160.211 MC -I3 Tubes Used: 5.95 

NOTE: For Items previously advertised but not listed 
here, please write for Catalog. Sent free on request! 

AMPLIFIER 
Using 2/6V6 Tubes, Carbon Mic. 
Input and tapped output Trans- 
former. Audio Oscillator for sig- 
naling. Complete with Tubes & 
Case (less Dynamotor) BC -667- 
N ew $2.95 

BC -212 AMPLIFIER, Using 2/6C5 Tubes.. New: $1.95 

DYNAMOTORS & POWER SUPPLIES: 
DYNAMOTORS -See our last month's Ad -or write 
us your needs! 
117 V 60 cycle Power Supply For BC -1206 $18.95 
117 V 60 cycle Power Supply For 274/ARC -5 18.95 
117 V 60 cycle Power Supply F /BC- 603 - 683 -3050 17.95 
117 V 60 cycle Power Supply F /BC- 348.312 etc. 18.95 
GN -45 Hand Generator -6 V 3 A; 500 V 140 MA 

w /Leg & Seats 9.95 
PE -I10 Power Supply -117 V 60. cycle -BC -669 

New: 49.50 

MISCELLANEOUS: 
ID -60 /APA - 10-3" Scope, 21 Tubes -New $49.50 
SCR -625 Mine Detector- Reconditioned 39.95 
AN /PD R -T2 Geiger Counter -Used, Checked 14.95 
Crime Detector -Ultraviolet & Mercury Vapor, 

Light Assy. -New 69.50 
Visual Identification Flash Assy. -6 or 12 Volt, 

New: 29.50 
EE -8 Field Telephone Set -Reconditioned 14.95 
RM -52 Remote Control Unit -Used: $ 1.95 -New: 2.95 
RM -53 Remote Control Unit -Used: $ 2.95 -New: 4.95 
RM -12 Remote Control Unit -Used: $14.95 -New: 19.05 
RM -13 Remote Control Unit -Used: $18.95 -New: 23.95 
R M-29 Remote Control Unit -Used: $ 3.95 -New: 4.05 

Frequency Standard 
OSCILLATOR TS -385 

Shown at left of picture - 
Crystal controlled, 376 to 
418 MC; 115 V 60 cycle in- 
put: Tubes: 6X5, 6X7, 615, 
6V6, 6A8, & 3970. KC Crys- 
tal w /Schematic. Prices: 
Used ..$9.95 -New $12.95 
SIGNAL GENERATOR 

1.198 -Shown in right corner of picture -8 to 15 MC, 
with Modulation. Complete with 3 Tubes, 115 V 60 
cycle. Size: 10' /z" L x 7" D x 8" H. With Cover. 
Used $6 95 -New 95 

TRANSMITTER awwmsa 
Crystal Control -3.5 to 4 M C. 50 _..J.2 ; 1 
Watts; MO -PA for CW. With 
Automatic Keyer Motor & Code 
Wheels. 2/1625 & I /25LG Tubes. 
Complete with Instruction Book 
& Conversion. T -121- 
New $7.95 

RANGE BEAM FILTER 
1020 cycle acceptance or rejection. W/ 
PL -55 Plug & Cord for plugging into 
Rec. Two output lacks. New $1.95 
FL -8 Filter, Used $1.50 

L_ FL -5 Filter $1.00 
Address Dept. RN $5.00 Order Minimum 25% Deposit on C.O.D.'s All Prices F.O.B., Lima, Ohio 

FAIR RADIO SALES ' 3L IMA;H O i ó 
T. 
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Model TD -55 - Terms: 
$6.95 after 10 day trial then 
$5.00 per month for 4 months. 

Model TV -40 - Terms: $3.85 
after 10 day trial 
then $4.00 per 
month for 3 
months. 

Model TW -11 - Terms: 
$11.50 after 10 day trial then 
$6.00 per month for 6 months. 

Model TV -12 - Terms: 
$22.50 after 10 day trial then 
$10.00 per month for 5 months. 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER 

NO C.O.P. 
Superior's EMISSION T Y P E 

New 
W 
Mod-55 el TUBE TESTER 

-The Experimenter or Part -time Serviceman, who has delayed pur- 
chasing a higher priced Tube Tester. 

FOR 
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. 

Speedy, yet efficient operation is accomplished by: 
I. Simplification of all switching and controls. 
2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 57, 59, 

etc.) and providing sockets and circuits for efficiently testing the new Novel 
and Sub -Minar types. 
You can't insert a tube in wrong socket. It is impossible to insert the tube in the 
wrong socket when using the new Model TD -55. Separate sockets are used, one 
for each type of tube base. If the tube fits in the socket it can be tested. 
"Free- point" element switching system. The Model TD -55 incorporates a newly 
designed element selector switch system which reduces the possibility of obso- 
lescence to an absolute minimum. 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. The Model TD -55 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 

individually indicated. This is important, especially in the case of an element 
terminating at more than one pin. In such cases the element or internal connec- 
tion often completes a circuit. 
Elemental switches are numbered in strict accordance with R.M.A. specification, 
One of the most important improvements, we believe, is the fact that the 4 posi- 
tion fast -action snap switches are all numbered in exact accordance with the 
standard R.M.A. numbering system. Thus, if the element termi- 
nating in pin No. 7 of a tube is under test, button No. 7 is 

used for that test. 
Complete with carrying case 

$LÚ95 

Superior's New Model TV -40 

PICTURE TUBE TESTER 
Not 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 standard tube tester into a picture -tube tester; or a neon type instrument 
which sells for a little more and is supposed to be "as good as" a metered in. 
strument. Superior does not make nor do they recommend use of C.R.T. adap- 
ters 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 car on!! 

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). O 
Throw switch up for quality test . read direct on Good -Bad Yl 
scale. Throw switch down for all leakage tests. 5NET 

Only ..._......_.. 

Mó el TV -12eW TRANS- CONDUCTANCE 

TUBE. TESTER 
TESTING TUBES 

Employs improved TRANS- CONDUCTANCE circuit. An 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, amplifiers 
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 improved Trans -Conductance circuit. 

Extra Feature 
Model TV -12 Also 

A transistor can be safely and adequately 
The Model TV -12 will test all transistors in 
read directly on a special "transistor only" 
The Model TV -12 will accommodate all 
NPN's, PNP's Photo and Tetrodes, whether 
or Silicon, either point contact or junction 

Housed in hand- rubbed 

Tests Transistors! 
tested only under dynamic conditions. 
that approved manner, and quality is 

meter scale. 
transistors including $1250 made of Germanium 
contact types. 

NET 

made 

oak cabinet 

STANDARD PROFESSIONAL 
New Model 

TW -11 
TUBE TESTER 

Tests all tubes, including 4, 5, 6, 7, Octal, Lockin, Hearing Aid, Thyratron, 
Miniatures, Sub -miniatures, Novels, Sub -miners, Proximity fuse types, etc. 

Uses the new self -cleaning Lever Action Switches for individual element testing. 
Because all elements are numbered according to pin- number in the RMA base 
numbering system, the user can instantly identify which element is under test. 
Tubes having tapped filaments and tubes with filaments terminating in more 
than one pin are truly tested with the Model TW -I I as any of the pins may be 
placed in the neutral position when necessary. 

The Model TW -II does not use any combination type sockets. Instead indi- 
vidual 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. All tube 
listings printed in large easy -to -read type. 

NOISE TEST: Phono -jack on front panel for plugging in either phones or external 
amplifier will detect 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 $150 types has been restricted to a small portion of the scale. The i1 
extra scale used here greatly simplifies testing of low- current 

NET 
types. Housed in hand- rubbed oak cabinet 

USE APPROVAL FORM ON NEXT PAGE 
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Model 770 -A - Terms: 
$3.85 after 10 day trial then 
$4.00 per month for 3 months. 

Model TV -50 - Terms: 
$11.50 after 10 day trial then 
$6.00 per month for 6 months. 

Model 76- Terms: $6.95 
after 10 day trial then $5.00 
per month for 4 months. 

TRY FOR 10 DAYS 
before you buy! then if satisfactory pay in easy, interest free, 

monthly payments. See coupon below. 

Superior's New 
Model TV -50 G E N O M E T E R 

7 Signal Generators in One! 

R.F. Signal Generator for A.M. 
R.F. Signal Generator for F.M. 

If Audio Frequency Generator I/ Marker Generator 
R. F. SIGNAL GENERATOR: 100 Kilocycles to 60 Megacycles on fundamentals 
and from 60 Megacycles to 180 Megacycles on powerful harmonics. 
VARIABLE AUDIO FREQUENCY GENERATOR: Provides a variable 300 cycle to 
20,000 cycle peaked wave audio signal. 
BAR GENERATOR: Pattern consists of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
CROSS HATCH GENERATOR: Pattern consists of non- shifting horizontal and ver- 
tical 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 Kc., 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). 

Complete with shielded leads 

Bar Generator 
t/ Cross Hatch Generator 
if Color Dot Pattern Generator 

150 

Superior's New SUPER -METER Model 670 -A 
A Combination VOLT -OHM MILLIAMMETER PLUS 

Capacity, Reactance, Inductance and Decibel 
Measurements. 

ADDED FEATURE: Built -in ISOLATION TRANSFORMER reduces possibility 
burning out meter through misuse. 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500/7,500 Volts 
A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes 
RESISTANCE: 0 to 1,000 /100,000 Ohms 0 to 10 Megohms 
CAPACITY: .001 to 1 Mid. 1 to 50 Mfd. (Good -Bad scale for checking quality of 

electrolytic condensers.) 
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms 

DECIBELS: 
.15 to 7 Henries to 7,000 tones 

DECIBELS: -ódbto + 1806, + 14dbtc +38db, W 
+ 34 db to + 58 db. NET 

Complete with test leads 

of 

We invite you to fry before you buy 
any of the models described on this 
and the preceding page. If after a 

10 day trial you are completely satis- 
fied and decide to keep the Tester, 
you need send us only the down pay- 
ment and agree to pay the balance 
due at the monthly indicated rate. 

NO INTEREST 
OR FINANCE 

CHARGES ADDED! 
If not completely satisfied, you are 
privileged to return the Tester to us, 
cancelling any further obligation. 

Superior's 
New 

Model 

76 

rtMailION 

4/0a_ 
Model 670 -A - Terms: 
$7.40 after 10 day trial then 
$3.50 per month for 6 months. 

J ITS A C N 

J IT'S A RESISTANCE BRIDGE 

J ITS A SIGNAL TRACER 

J IT'S A TV ANTENNA TESTER 

SPECIFICATIONS 
V CAPACITY BRIDGE SECTION 4 Ranges: .00001 Microfarad to .005 Microfarad; 

.001 Microfarad to .5 Microfarad; .1 Microfarad to 50 Microfarads; 20 Micro - 
farads to 1000 Microfarads. Will also measure the power factor of all condensers 
from .1 to 1000 Microfarads. 
I/ RESISTANCE BRIDGE SECTION 2 Ranges: 100 ohms to 50,000 ohms; 10,000 

ohms to 5 megohms. 
r/ SIGNAL TRACER SECTION With the use of the R.F. and A.F. Probes in- 

cluded with the Model 76, you can make stage gain measurements, locate signal 
loss in R.F. and Audio stages, localize faulty stages, locate distortion and hum, 

etc. 
r/ 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 antenna, so why not 
check and 

measures 
antenna 

the 
first? Locates a 

break 
in any TV 

$2 95 
an- 

tenna and measures the location of the break in feet from the 
set terminals. 

Complete with R.F. and A.F. probes and test leads NET 

Superior's New Model 770 -A POCKET -SIZED 

VOLT-OHM MILLIAMMETE 

0 

USING THE NEW "FULL- VIEW" METER 71% MORE SCALE AREA -Occupies 
exactly the same space used by the older standard 21/2" Meters, yet provides 
71% more scale area. As a result, all calibrations are printed in large easy -to- 
read type and for the first time it is now possible to obtain measurements 
instead of approximations. 

Compact- measures 31/8" x 57/8" x 21/4 ". Uses "Full View" 2% accurate, 
850 Microampere D'Arsonval type meter. Housed in round -cornered, molded 
case. Beautiful black etched panel. 
Specifications: 6 A.C. VOLTAGE RANGES: 0- 15/30/150/300/1500 /3000 Volts. 
6 D.C. VOLTAGE RANGES: 0- 7.5/15/75/150/750 /1500 Volts. 2 

RESISTANCE RANGES: 0- 10,000 Ohms, 0 -1 Megohm. 3 D.C. 
CURRENT RANGES: 0- 15/150 Ma., 0 -1.5 Amps. 3 DECIBEL 
RANGES: -6 db to + 18 db, + 14 db to + 38 db, 

+ 34 db to + 58 db. 
Complete with test leads 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D -392, 3849 Tenth Ave., New York 34, N. Y. 
Please send me the units checked. I agree to pay down payment within 

IO days and to pay the monthly balance as shown. It is understood 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 immediately due and payable. 

Name 

Address 

City Zone State 
All Prices net. F.O.B. N.Y.C. 

Model TW -I I Total Price $47.50 
$11.50 within 10 days. Balance $8.00 
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 -50 Total Price $47.50 
$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 
Model TV -40 Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 
Model 670 -A Total Price $28.40 
$7.40 within 10 days Balance $3.50 
monthly for 6 months. 

El Model 770 -A Total Price $15.85 
$3.85 within 10 days Balance $4.00 
monthly for 3 months. 
Model TV- 12 Total Price $72.51 
$22.50 within 10 days. Balance $10.00 
monthly for 5 months. 
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QUARTZ 
CRYSTALS 

Fast Service - 
Unconditional Guarantee! 

Crystals ground and etched to your spec- 
ified frequency at the lowest cost in the in- 
dustry- supplied in popular FT -243 holders, 
1/2" pin spacing, .093" pin diameter -also in 
DC -34 holders, 34" pin spacing, pin diameter 
.156 or FT -171 holders, pin spacing 'A" with 
banana plug pins (fits 5 -prong tube socket). 

In FT -243 holders from 
1001 KC to 2500KC: 
.01% tolerance....$1.75 
.005% tolerance... $2.50 
2501 KC to 9000KC: 
.01% tolerance....$1.50 

1 .005% tolerance... $2.50 
Also available in MC -7 
or FT -171 holders at 
above prices. (Specify 
holder wanted.) 

HERMETICALLY SEALED 
OVERTONE CRYSTALS 

Supplied in HC6 /U metal holders, pin spac- 
ing .486 ", pin dia..050" -pin diameter .093" 
also available. Specify diameter wanted, 
otherwise .050 supplied. 
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. 

(Write for quantity prices) 

NOVICE CRYSTALS 
80 meter band within 1KC of specified frequency 
from 3701 KC to 3749KC in 40 meter band from 
7152KC to 7198KC within 1KC of speci- AA 
fed frequencies in FT -243 holders 77i 
ANY AMATEUR BAND CRYSTAL from 99 3500KC to 8650KC, .05% tolerance 7 7 
(Add per crystal for postage & handling.) 

SPECIAL! RADIO CONTROL 
CRYSTALS 

27.255 MC sealed crystals $2.50 ea. 

MARINE FREQUENCY 
CRYSTALS 
.005 Tolerance -available in FT -243 holders, or 
MC7 (pin spacing 3/4 ", dia. .125 ") holders. 
2009 2182 2670 2977 
2110 2406 2738 3021 
2126 2637 2953 3093 
2174 2638 2961 3193 
(Other marine frequencies available at $2.50 ea.) 
Stock crystals in FT -243 holders from 5675KC to 
8650KC in 25KC steps 500. 

$2.50 ea. 

FT -241 lattice crystals in all frequencies from 
370KC to 540KC 500. 

200KC Crystals 
455KC Crystals 
500KC Crystals 
1000KC Frequency Standard Crystals 
Dual socket for FT -243 crystals 

2.00 
1.00 
1.00 
3.50 
.15 

Low frequency FT -241 crystals from 880.20KC to 
1040.62KC in steps of 1040 cycles 75f 

(Write for complete listing.! 
MANY ELECTRONIC PARTS DISTRIBUTORS 

NOW HAVE TEXAS CRYSTALS IN STOCK 

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- 
companied by check, cash or M.O. WITH PAYMENT 
IN FULL. NO C.O.D.s. Postpaid shipments made in 
U.S. and possessions only. Add Sc per crystal for 
postage and handling charge. 
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Transistorized 

Ham 

Converter 
Regency Model ATC -1 ham 
converter that uses two transis- 
tors and is powered by three 
1.5 -volt penlite battery cells. 

Compact and self-contained, this new unit for the ham or 
SWL uses a surface - barrier 

T HE VERSATILITY of the surface - 
barrier transistor is responsible for 

yet another development -this time an 
extremely compact, lightweight ama- 
teur band converter, the Regency 
Model ATC -1. 

Designed to be used with any broad- 
cast receiver (auto, portable, or home 
type), the converter makes possible 
the reception of amateur signals on 
the 80, 40, 20, 15, or 10 meter 
bands. The unit is self -powered by 
three 1.5 -volt penlite cells, thus elimi- 
nating the necessity for making any 
alterations in the receiver to obtain 
power for the converter. 

The surface- barrier transistor (a 
Philco SB -100) functions as the con- 

transistor as the converter. 
verter (oscillator -modulator) while a 
type 2N169A n -p -n transistor is used 
as a "Q" multiplier for phone recep- 
tion and as a beat oscillator for c.w. 
The local oscillator circuit operates on 
the fundamental for reception of the 
80, 40, and 20 meter bands and on the 
second harmonic for the 15 and 10 
meter bands. Harmonic operation on 
these bands helps reduce oscillator 
pulling when the antenna circuit is 
tuned. 

With the ATC -1 it is unnecessary 
to remove the car radio to add sockets, 
switches, or gain controls. The i.f. sig- 
nals (1230 kc.) which are supplied to 
the car, portable, or home radio are 
of the same general magnitude as the 

Diagram of transistorized converter. See text for special note on "Break -In Switch. " 
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broadcast signals for which the set was 
designed thus eliminating the need for 
an r.f. gain control to prevent overload. 

The circuit was designed to provide 
phone, c.w., and SSB reception as well 
as allow break -in operation when the 
ATC -1 is used with a transmitter. In 
this latter mode, a phono pin jack, 
indicated as "Break -In Switch" on the 
accompanying schematic, becomes an 
important circuit feature. This jack 
permits the collector circuit of the 
SB -100 mixer to be opened by a set 
of contacts on the transmitter relay, 
thus disabling the converter during 
transmission. A shielded, single con- 
ductor cable should be used for wiring 
to the relay. It is important that no 
voltage be applied to this circuit. A 
shorting phono pin jack is supplied 
with the converter and should be in- 
serted in the "Break -In Switch" jack 
when break -in operation is not desired. 

The "Off" position of the function 
switch serves the dual purpose of turn- 
ing the converter power off and con- 
necting the antenna directly to the 
automobile receiver for the reception 
of standard broadcasts. After the car 
radio has been used for this purpose, 
when returning to converter operation 
the broadcast receiver should be tuned 
in the region of 1230 kc. until the 
b.f.o. carrier is heard. Next the 
"BFO /Q Control" should be rotated in 
a counterclockwise direction until the 
carrier ceases. Now advance the con- 
trol slowly in the clockwise direction 
until the carrier just re- appears. The 
receiver can now be set accurately to 
the carrier. This procedure is espe- 
cially important when receiving c.w. 
or SSB signals. If the car radio is of 
the push- button type, one of the push- 
button positions can be set up for con- 
verter use. 

One interesting feature of this con- 
verter is a novel switching device that 
has been incorporated in the design to 
eliminate the current drain of the dial 
lamp, which incidentally is many times 
that of the converter circuit. When 
the user wishes to illuminate the dial, 
he pushes in on the tuning knob. Upon 
releasing the knob, the dial light is 
extinguished. 

This new converter is small enough 
so that it can be mounted almost any- 
where in the car, including under the 
dash, in the glove compartment, or on 
the steering post. The unit is equipped 
with mounting rails to allow complete 
flexibility of installation. Four felt 
feet are furnished with the converter 
to act as cushions when the converter 
is used with a portable or home set. 
These may be removed when mounting 
the converter to a bracket -thus pro- 
viding additional mounting holes over 
and above those provided specifically 
for that purpose. 

While there is no doubt that more 
and more ham gear will be transistor- 
ized as the cut -off frequencies of these 
versatile components are lifted, this 
new Regency unit represents an inter- 
esting departure from standard con- 
verter practice -a trend which should 
be noted by hams and SWL's. 30 

October, 1957 

RR010 
s7NOASO sursus 
fCROMt 
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SURPLU 
AT 1947 PRICES 

i 
MULTIMETER 

U. S. Navy Surplus; 20,000 OHM per Volt Tem- 
perature Compensated Weston Type TS -352, Meter 
Volt Ranges 2.5, 10, 50, 250, 500, 1000 V, 
5000 V at 1K or 20K, OHM /10K, AC Volt Ranges 
as above @ 1000 OHM /Volt. DC Amp Ranges; 
250 Microamp; 2.5 MA; 10 MA; 50 MA; 100 
MA; 500 MA; 25 Amp, 10 Amp Resistance 
Ranges; 3K; 30K; 300K; 3 Meg; 30 Meg Ohm . . . 
UNITS ARE ALL NEW in water tight Metal Case 
with all leads and probes -SPECIAL $59.95 PRICED @ Ea. w 

HEADSETS 
Trimm Type CXX 49003, 8000 OHM Impedance. H. F. 
Headsets with 4 Ft. Cord, 

3 $.50 ALL NEW Ea. .l 
BRUSH HEADSETS, ALL NEW 

20K OHM Crystal Super Sensitive 020 00 $7195 Value Ea. .7. 

SCOPE TUBES 
Special 

902PI -2" 'rube $1.25 
3BPI -3" Tube .75 

VARIACS 
115 

eral Radio Type 200 CU 5 Amp 0.135 Volt AC 
V, 60 Cy, Input. Excellent $14.95 Condition Ea. 

220 V IN. 0 -270 9 Amp. @ Ea. $35.00 
110 V IN. 0 -135 100 Amp. @ $100.00 

TYPE TS -10 
SOUND POWER PHONES 

Use these phones without any external 
or internal voltage supply. Two or 

more can be used with only 2 wires interconnecting 
them. Use for TV installation, house to house or 
house to garage. $15.95 Exe. Cond. Lowest price in years .. Per Pair 

SOUND POWER HEAD & CHEST SETS 
Same as 

ikae. 
bove 

Exe- 
only 

Conds,n 
u g a Headset and 

Pair 
$19.95 

C 

FIELD PHONES 
Type EE -8. Magneto Ringer Phones. 
Use 2 Flashlite Batts. for Power. Oper- 
ate over wire. Approx. 2 $32.50 Miles. Exc. Cond Pair .DO 
Telephone Wire for above $10.00 
Phones 1/4 Mile Spools... 

MAGNETS 
H. Power Radar Magnets. Approx. 2000 
Gauss. Alnico V. Can be taken apart 
and used separately or together. Will 
lift 5 times its own weight. $0. All New Ea. 95 .7 ! 

PERISCOPES 
Tank Type Prism Periscope, 12" long o 4" x 11ík 
11/,". ALL NEW Ea. .7./ 
Separate End Prisms for above units 4" x $100 
11 /e" x 2 ". ALL NEW Ea. . 

COAX CABLE 
RG 11/0 -9 Foot Lengths with 2 male connec- 

. 15c tors -ALL NEW Ea 

WHIP ANTENNA 
5 Section Whip Antenna consisting of 
MS -49. 50. 51. 52, 53. 3 Ft. sec- 
tions. These screw together to make 
complete Whip. Can be extended by 
using extra MS -53 sections. $2.50 Complete Set. 5 Sections.. 
Extra MS -53 Sections Ea. 500 

MP-48 Spring Mount for above Antenna as pic- 
tured Ea. $2.00 

_ WATERTIGHT SWITCH 
BOXES 

Steel Box containing 20 Double Pole Sin- 
gle Throw Toggie Switches mounted on 
hinged panel, wired to 2 Jones Terminal 
Boards. Used for all contact $41.7 pá work. All new Ea. 

NEW 12 VOLT BATTERIES 
For Mobile or light Airplanes. in orig- 

nal factory boxes. Weight: 37 Lbs. 
Size: 51 /e" wide x 10" long x 10" 
high. Type AN 3152, 12 Volt, 34 AH. 
A real terrific surplus value while 
they last, 
all new Ea. $12.50 

6 Volt 30 Amp Hour Hard Rubber Cased Battery. 
Motorcycle Type, All New Dry Charged. Di- 

$ 
A 

19 
G 

mensions 5" x 5" x7 ". Price Ea. Y .0U 

6 Volt 20 Amp Hour Plastic Cased Battery. All New 
Dry Charged Dimensions 31 /e" x 8" x 4 ". $41.7 e5 
Price Ea. 

CARBON MICROPHONES 
Low Impedance Mikes, Types 38 or T -17, $2 .50 Push Button Operate. Exc. Cond Ea. L 

RECEIVERS 
Type BC 603. 20 -28 MC FM 10 Channel Push But- 
ton or Continuous Tuning. Operate from 12 or 24 
V. DC W /Dynamotor, Exc. Cond. with 
Tubes, Less Dynamotor $14.95 
Type BC 683. Same as above only 28 -38 MC FM. 
Exc. Cond. with Tubes, $29.95 Less Dynamotor L.7 

DIAL TELEPHONES 
French type phone make by Kellogg. Can 
be used for standard extension .9 1.75 phone. Used. With Dial.... Ea. 

TELEPHONE DIALS 
Standard Phone Dials ideal for use in any $1195 remote control relay circuits Ea. .9 .0.0 

CAPACITORS 
Pyrano l -C.D., 

5 MFD- 150 V AC 
4 MFD- 500 V 

8 MFD- 500 V 
I MFD- 600 V 

2 MFD- 600 V 
3 MFD- 600 V 
4 MFD- 600 V 
5 MFD- 600 V 
6 MFD- 600 V 
8 MFD- 600 V 

Dual 
SxS MFD-600 V 

10 MFD- 600 V 
1 MFD-1000 V 

2 MFD-1000 V 

8 MFD-1000 V 
10 MFD-100C V 

FIXED OIL 
Aerovox, Solar, Etc. 

75c E 

50c E 

Mc E 

39c E 

50c E 

75c E 

75c E 

75c E 

75c E 

$1.00 E 

1.25 E 

a. 
a. 
a. 
a. 
a. 
a. 
a. 
a. 
a. 
a. 

a. 

a. 
a. 
a. 
a. 
a. 

1.75 E 
.75 E 

.75 E 

1.50 E 

1.50 E 

1 MFD-1500 V 
10 MFD-1500 V 

1 M F D-2000 V 
3 MFD-2000 V 
8 MFD-2000 V 
1 MFD-2500 V 
4 MFD-2500 V 
2 MFD-4000 V 
2 MFD-5000 V 

.5 MFD- 500 V 

.25 MFD-1000 V 

.05 MFD-2500 V 

.5 MFD-3000 V 

.25 MFD-3000 V 

.2 MFD-5000 V 

.25 MFD-6000 V 

.1 MFD-7500 V 

.1 MFD-12000 V 

1.75 Ea. 
1.95 Ea. 
1.50 Ea. 
1.95 Ea. 
2.50 Ea. 
1.25 Ea. 
2.50 Ea. 
4.50 Ea. 
4.95 Ea. 

.75 Ea. 

.39 Ea. 

.50 Ea. 

.50 Ea. 

.50 Ea. 

.75 Ea. 
1.00 Ea. 
1.95 Ea. 
2.50 Ea 

SELSYN MOTORS 
110 V. 60 Cy. Selsyns. All types, 
Size 5 available including 5F, 5G, 
5CT, 513G, Etc. Lowest Price in 
the world @ $14.95 Per Pair 

TIMER MOTORS 
110 V, 60 Cy. Cramer and Haydon Synchronous Motors. 
1 RPM Individual Motor $1.00 
1 RPH Motor. Mount and Micro Switch 1.50 
1 RPH Individual Motor Ea. 1.00 

BK -7 COCKPIT LITE 
With Assembly Light Extension Cord, (Re- 
tractable). Low Price $1.25 

TELESCOPES lú` Spotting Scope 
U. S. Army Elbow Telescope 8 Power. Ideal for Rifle 
Range Target et Work. Has Red, Amber and Neutral 
Filters. Exc. Cond. $9.95 Ea. .7.95 Special Low Price 

COUNTERS 
Reset Type 0 -999 Driven by 4:1 Worm Drive Wheel. 
Ideal for wire or rope footage counter. $1.50 ALL NEW Ea. J 

REVERSIBLE MOTOR 
1/40 H.P. Ball- bearing 3450 
R.P.M. in Blast -proof case. Needs 
only a capacitor for starting. All 
Brand New. 110 V., 60 $3.95 
Cy. Special Low Price.. 
Starting Capacitor Ea. $0.69 

DU -1 MANUAL DIRECTION FINDERS 
Tunes to broadcast. lighthouse and beacon 
bands -easy to convert for use on marine 
bands. True bearing immediately. For 
use with any loop input receiver. Com- 
plete with 2 tube pre -amplifier. 
12 V. DC. or 24 V. DC. $14.95 Excellent Condition Each 

12 VOLT BLOWER MOTOR 
The famous Trade Winds Blower for use 
on Trucks. Boats. Etc. Ideal for Engine 
Room use as motor is completely en- 
closed and Sparkproof. 4" $795 outlet. All Brand New.. Each 

SCR 522 TRANSCEIVER 
2 Meter 100 -156 MC Transmitter and Receiver consists 
of BC 624 Trans. BC 625 Rec. Ideal for Mobile or 
CAP Use. Limited conversion necessary for use. Like 
New at a never before LY $rí4.95 
LOW PRICE Set Y 

All Mail Orders Promptly Filled, F.O.B., San Francisco . All California Orders -Add 3% Sales Tax . . . Do not 
send postage stamps. We have the largest stock f Ra io, Electronics, Tools, Hardware, Motors, Wire, Meters, 
Batteries, Aluminum Sheets, etc. 20% Dep. on all C.O.D. orders. All items subject to prior sale and prices sub- 
ject to change Without notice. On purchases under $5.00, send full amount. 

STANDARD SURPLUS 
1230 Market St., San Francisco 3, Cal 

Telephone HEmlock 1 -3106 
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How Far Can You Go 

in Electronics 

Without a Degree? 

166 

"Student" Fred Gunther in the IBM school 

Fred Gunther has no degree. Yet, today, at 
IBM, Fred is a Technical Engineer working on 
America's biggest electronics project. His 
story is significant to every technician who 
feels that lack of formal training is blocking 
his road to the top. 

Let's go back to 1950 and watch Fred Gunther, 
at 18, as he goes about the business of determin- 
ing his life's work. Fred spent almost a year 
trying his hand at various jobs. None of these 
turned out to be the one that Fred wanted to 
devote his life to. So, still undecided about his 
career, Fred entered the Navy for a four - 
year hitch. 

Fred learned something very valuable in the 
Service, as have many other men who eventu- 
ally discover the electronics field. His aptitude 
tests revealed him as an excellent electronics 
prospect, and he received ten months' training 
in electronics fundamentals and radar. Upon 
his discharge in 1955, he was an Electronics 
Technician, First Class. 

Something even more important to Fred's 
career occurred during his Service hitch. He 
began to hear such terms as "automation" . . . 

"data processing" ... "electronic computer." 
"Then, one evening, while glancing through the 
paper," he recalls, "I spotted a story about 
Project SAGE." 

RADIO & TV NEWS 
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What is Project SAGE? 

SAGE means Semi-Automatic Ground 
Environment. It is part of America's 
radar warning system -a chain of de- 
fense that will ultimately ring our 
country's entire perimeter. At the 
heart of this system are giant elec- 
tronic computers, which digest data 
filtered in from Texas towers, picket 
ships, reconnaissance planes, ground 
observers. The computers analyze 
this information for action by the 
Strategic Air Command and other de- 
fense units. These computers are the 
largest in the world. Each contains 
perhaps a million parts- occupies an 
entire city block. They are built for 
the Project by IBM. 

Answering instructor's questions 

Fred joins IBM 
SAGE fascinated Fred, for it em- 
bodies the most advanced electronic 
concepts in giant computer work. 
And, when he learned that IBM 
would train him at full salary, plus a 
living allowance, to become a Corn- 
puter Units Field Engineer, he seized 
the opportunity. Fred started his new 
electronics career in the IBM school, 
with twenty other technicians. He 
attended classes 8 hours a day. Courses 
consisted of some 20 subjects -com- 
puter circuitry and units, main- 
tenance techniques- everything he 
would need to become a full- fledged 
Computer Units Field Engineer. 

Assigned to McGuire AFB 
His training completed, Fred was 
assigned in May, 1956, to McGuire 
Field, where the first of the giant 
SAGE computers is located. Here he 
assisted in the cable installation for 
this vastly complicated electronic 
giant. He helped to set up the com- 
puter, interconnect its many sections, 
check it out and make it ready for 
operation. Fred spent five months 

October. 1957 

at McGuire Air Force Base, but his 
education was not yet completed. 

Becoming a 
Computer Systems Engineer 

"I like to think it was due to my in- 
terest and grade of work," Fred says, 
"but at any rate, last October I 
was invited to return to Kingston for 
further training -to become, in fact, 
a Computer Systems Engineer. Natu- 
rally, I was proud and pleased, for 
this training would give me a much 
greater range of understanding . . . 

make me more valuable to the com- 
pany and myself ... and give me a 
chance to assume actual engineering 
responsibility." Fred completed the 

At the operating console of the computer 

Computer Systems course. After sev- 
eral months of outstanding work in 
his new capacity, he received a third 
promotion -to Technical Engineer - 
in a field engineering liaison group. 

What does the future hold? 
What does the future hold for Fred 
Gunther, now that he has become a 
Technical Engineer? "It's hard to 
even set a goal in a field as rapidly 
moving as this," Fred says, "but with 
my IBM training back of me, the 
future sure looks good. I've advanced 
from Radar Technician to Computer 
Units Field Engineer to Computer 
Systems Engineer to Technical Engi- 
neer in two years -and received a val- 
uable electronics education besides!" 

Now about YOU? 
Since Fred Gunther joined IBM 
Military Products and the Project 
SAGE program, opportunities are 
more promising than ever. This long - 
range program is destined for increas- 
ing national importance, and IBM 
will invest thousands of dollars in the 
right men to insure its success. 

If you have 2 years' technical 
schooling -or equivalent experience 
-IBM will train you for 20 weeks 
as a Computer Units Field Engineer. 

This intensive training leads to 
positions of unusual responsibility. 
Thousands of IBM electronic engi- 
neers, graduates of this course, can 
vouch for its effectiveness. 

After training, you will be assigned 
to an area of your choice within the 
United States. You receive salary, 
not wages, plus overtime pay. In 
addition, every channel of advance- 
ment in the entire company is open, 
and IBM is a leader in a field that is 
sky- rocketing in growth. And, of 

Home to the family, Pemberton, N. J. 

course, you receive the famous IBM 
company -paid benefits that set stand- 
ards for industry. 

WHY NOT WRITE- today -to: 

Mr. N. H. Heyer, Room 4310 
Military Products Division 
IBM Corp., Kingston, N. Y.? 

You'll receive a prompt reply. Per- 
sonal interviews arranged in all areas 
of the United States if your résumé 
of experience and education indicates 
you have the qualifications. 

IBM MILITARY 
PRODUCTS 

DATA PROCESSING 

ELECTRIC TYPEWRITERS 

MILITARY PRODUCTS 

- SPECIAL ENGINEERING PRODUCTS 

SUPPLIES 

TIME EQUIPMENT 
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LOOK! $10 WORTH OF RADIO PARTS 
WITH ANY $10 ORDER 

PLUS 
YOUR CHOICE OF ANY 
$1 KIT -KING KIT 
LISTED BELOW! 

SURPRISE BONUS GIFT INCLUDED WITH ANY SIZE ORDER! 
ANY ORDER ENROLLS YOU IN OUR CREDIT -BONUS 
PLAN TO EARN FREE KITS . . . START TODAY! FREE! GIANTNFALL BARGAIN 

ADDRESS OUR 

FAMOUS ® ° DOLLARBUYS! ONLY AND 
GUARANTEED LEKTRON 

2 SUB -MINI I.F. TRANS- 
FORMERS. 1/2" sq. double-ended tuned ferrite 

cores, 5 terms. Transistor, 
printed circuit hobby- $ 1 
fists note. 2 TRANSISTOR TRANS- 

FORMERS -REG. $10. 
UTC " unner" type. Inter - 
tage, ix3 /yxa /4 ", Imp. a- 

tios unknown. Color- 1 
coded leads. rD 

"Postage- stamp" CRYS- TAL MIKE. 3/4" sq. 
Crisp, clear to 8,000 $ 1 
cps. 

SUB -MINI PNP TRANS- 
ISTOR. 

in "name" eraser 
used i port- 

ables. W /sped sheets. $1 
$5 value! 

60 TUBULAR CONDEN- 
SERS -REG. $12. .0002 

to .1 mf to 2000 V. $1 
Oils incl. Wt. 2 lbs. 

40 MOLDED CONDEN- 
SERS -REG. $8. Black 

beauties, porcelain- etc. Oils 
too. To .1 mf; to $1 
5000V. Wt. 1 lb. 8 TRANSISTOR SOCK- 

ETS-REG. $3. Mica - filled: for sub -mini $1 
tubes, too. 

60 RESISTORS -REG. 
$18. Insulated. Many 

1% & 5 %: 1/n to 2 W. 10 
ohms to 10 megs. 30 $ 1 
values. Wt. 1/2 lb.. 

30 TUBE SOCKETS - 
REG. $8. Transistor, 

printed circuit. 4.14 prong. mini & standard types. 
Some mica -filled. Wt. $1 
1 lb. 

60 TRANSFORMERS, 
COILS -REG. $15. IF, 

RE. ant., slug -tuned coils, chokes. 25 types. Wt. $1 
3 lbs. 

40 TRANSISTOR RE- 
SISTORS - REG. $6. 

Only 1/2" long. 20 alles: 
15 ohms to 10 megs. $ 1 
Color- coded. 3 LBS. HARDWARE - 

REG. $8. Approx. 2000 
pos. Assorted screws, $ 1 
brackets, etc. 4 OUTPUT TRANSFORM- 

ERS-REG. $6.50. 50L6. 
35L6, 6V6, 50B4 to 3 -4 $1 
ohm 5. 1 lb. 

175 -FT. HOOKUP WIRE 
-REG. olo In 26-ft. rolls. Assad. colors, strand- 

ing, tog, insulation. 18 $1 
24, 2 lbs. 

NUTDRIVER SET -$3 VALUE! Pantie 
handle, 3/16, 1/4. 

teelsocket 3wrenches in 
plastic case. Wt. 1 lb. .1, 

15 -PC. TWIST DRILL 
SET -REG. $4. 1/16 

thru 1/4" 64ths in grad- 
$1 uated plastic holders.. 

60 TERMINAL STRIPS. 
POSTS. Wide variety 

solder lug, binding. $ 1 
Wt. 1 lb. 

SIX DIODES -REG. $15. 
Asstd. sizes, crystal & $1 
silicon. 

WORLD'S SMALLEST 
RADIO KIT -REG. $3.50. 

perme- 
ability 

W/ perme- 
ability tuner, diode, all $1 
parts. instructions. 

40 PRECISION RESIST- 
ORS -REG. $18. Carbo- 

film, Wilkors, etc. 1/2 & $1 
1W asstd. Wt. 1/, lb. 

30 DISC CONDENSERS - 
REG. $8. Transistor 

printed circuit types. $1 
100 RADIO PARTS - 
REG. VALUE OVER $15! 

Surprise asstmt. Wt. $1 
3 lbs. 

SO PLUGS A RECEPTA- 
CLES. Audio, power, 

chassis, panel & spkr. $ 1 
types. Wt. 2 lbs. 

R/C CONTROL SCOOP! 
Chassis !ncl. 3000 -ohm 

control relay. 115 to 
6...1-1.5A fil. xfmc., resist- 
ors, cond., pot., sockets. $ 

1 Wt. 2 lbs. 
15 VOLUME CONTROLS 
-REG. $10. Singles. 

duals to 1 meg. Wt. $1 
1 lb. 

10 "POLY" BOXES - 
REG. $2.50 Asstd. 

sizes. Clear plastie,$1 
hinged. w /snap locks.. 

10 ELECTROLYTICS- 
REG $14. Assted. can. 

tubular types to 500 $1 
mf. Wt. 3 lbs. 

125 RESISTORS -REG. 
$15. 1/2. 1 W. 40 

values: 5 ohms to 10 $ 1 
megs. 5 %. too. 

60 MICA CONDENSERS 
-REG. $5. 30 values: 

.00001 to .01 mf to 1000V. m 
Silver, 5% incl. Wt. $1 
1 lb. 

30 PRINTED CIRCUIT 
PARTS, BOARDS -REG. 

$17. Exclusive! Wide 
v 

ari- 
ety of useful parts, $ 

1 boards. Wt. I lb. 
60 STANDARD KNOBS 
-REG. $9. Bakelite & 

plastic. asstd, colors. Set- 
screw types, too. Wt. $ 1 
2 lbs. 

10 I.F. TRANSFORMERS 
-REG. $15. Metal mn. 

asstd. freqs. for radio, 
TV. hobby uses. Wt. 3 lbs. 1 

30 POWER RESISTORS 
-REG. $8. WW. eand- 

ohm, sand- coated, vitreous. 
15 values: 5 to 50 W. 35 
to 11000 ohms. Wt. $1 
2 lbs. 

ROCK -BOTTOM BARGAINS ! 
SUPER SOLAR BATTERY -REG. 510 

Generates greater energy than 
famed 112M. 21/2x13/ x1/2" 

$2,88 clog -in type; in handy case. L Y 
TRANSISTOR PORTABLE RADIO KIT 
Cl 

with speaker 
No experience necessary! Famous 
make, with powerful Hi -Q ferrite antenna. diode det.. 2 transistor ampl. stages. 4" spkr. 71/05X21/s" styrene case. For broadcast band. Instructions, iagrams, pictorials, 

all parts. $12.94 
9V battery. 69d extra 

CRYSTAL PHONE 

L-1 
High- impedance, hearing- $ 1 on 
aid type. Use as mike. too. X7.7 

Sun- Powered Transistor Radio Kit 
Uses famed plug -in SUPER SOLAR 
BATTERY . . . the lv such kit usable any & niht! NEVER WEARS OJT! No bulky nt. needed. All parts. 

sub /mini transistor. 3x2x1 /e" case, in- structions. (Use with our Super -Pow- 
ered Phone for best results.) 

98 $5. Ship. wt. 1 lb. Y ,7Y 

POCKET MULTI -TESTER 
$13 value! 31/2x21/ xl l/ " bakelite 

1000 ohms /V. dl. 
O /15 /1e0 /1000 AC & DC ,'?ro()/ 150 
ma; 0 /100,000 ohms. W /test 

99 $8, leads. in orig. pack. .7.7 

SUPER -SENSITIVE RELAY -Reg. $15 
100 to 500 micro-amps or 1/ VDC. 

SPDT cont. Makes nifty transistor 
amplified photo -electric relay (plans 
incl.). For models, TV corn- 

98 $2. mercials, hundreds uses! L 4 
3 -TUBE AC /DC AMPLIFIER 

Reg. $5. Fully wired; sep. vol.. 
tone controls. Lowest 

$2.99 
prices ever! L .l 

TUBES, $1.91 EXTRA 
MINIATURE TRANSISTOR TRANS- 

FORMER 
Open frame: 20K to 1K ohms imp. 

Only 23/3231/" w /color $1,19 
coded leads. Finest steel. 

30 POPULAR BULBS - 
REG. $3. Asstd. min. 

screw & bayonet to 6V. $ 1 
Wt. l/ lb.. 

EMERSON TUNER -REG. 
$5. Hi-Q, permeability - 

tuned ANT & OSC coils, 
w /padders on 2x4" plate: 
variable tuning mech. $ 1 
500 to 1600 kcs. 

2 SUB -MINI SOLE- 
NOIDS -REG. $5. 1x5 /sx 

Si.". Change ec. energy to 
mechanical. 12 VDC (d 300 
ma. actuates plungers. $ 1 
Wt. 2 oz. 

15 ROTARY SWITCHES 
REG. $10. Ceramic & 

bakelite; 1, 2, 3- gangs; 
$1 std. shafts. Wt. 3 lbs. 

100 CERAMIC CON- 
DENSERS - Reg, $15. 

Asstd. types, 30 values, $1 
color-coded. Discs, too. 
5 FERRI-LOOPSTICK 

CORES. Hi -Q Assted. flat 
& tubular. 5 to 7" long. $1 
Wt. 11/ lbs. 

60 PORCELAINIZED RE- 
SISTORS-REG. $12 

Carhofilm. precision -type. 25 
values: 1/5 to 1 W, 56 
ohms to 1 g. Wt. 1 lb.$ 

SURPRISE KITSCOOP! 
REG. $15 value! Wide asstmt. resistors, condens- 

ers, term. strips. Ap- $1 
prox. 150 pas. 

40 HI -Q CONDENSERS. 
Ceramic. tubular cased. 

Asstd. pop. values. Reg. $1 
$8. 15 ADJUSTABLE FER- 

RITE COILS -REG. $12. 
Asstd. types, sizes, $ 1 
freqs. Wt. 1 lb. 

15 AC -DC CORD SETS. 
Reg. $5. Hvy duty, 6 to 

8 feet, less. plugs. As- 
bestos insulated, too. $ 1 
Wt. 3 lbs. 

AMAZING "PILLOW" SPEAKER 
Silent -sound" by bone conclu, 

tien to inner ear. 3.4 ohm v I00% personal listening! 
$2.88 W W/cord. L 

1/3 H.P. DELCO WORKSHOP MOTOR 
Reg. $41.50! 1750 RPM; 115/ 
1./60. 1/2" dia, shaft, ball -hearing. 

8' cord set, w/ switch. 
$14[88 Wt. 23 lbs. Y v 

'SLIM JIM' CRYSTAL MIKE 
$14.95 value! 80 to 10,000 cps. 
Sleek, liteweight aluminum; 4s /sx 

11/2" dia. ON -OFF sw., Cable 
88 $4. & conn. Ship. wt. 2 lbs. v4 

12" HI -FI PM SPEAKER 
50 to 10.000 cps, hvy Alnico 
magnet. 3.2 ohms vie. 

99 $3, Wt. 3 lbs. .7.7 

Reari ng-aid O ng -aid t E 
PHONE ami 8,000 

ohms. W/cOrd & mini plug. $3,33 
Makes weak sign. loud. clear. W 

TRANSISTOR ADD -A -STAGE 
Makes any crystal set into transis- 
tor radio, easily, quickly. 99 $1, 

All parts, instructions. .7 ,7 

NO QUANTITY LIMIT ON BONUS OFFER FEATURED IN THIS AD. $20 PURCHASE EARNS 
$20 WORTH OF PARTS, TWO FREE $1 KITS. ALL PURCHASES APPLY TOWARD BONUS! 

Cheek items wanted. Return entire 
ad w /cheek or M.O. including suffi- 
cient postage; excess returned. C.O.D. 
orders, 250 down. Rated, net 30 
days. Print name, address, amount 
money enclosed, in margin. (Canada 
postage, 454 1st lb., 284 ea. add'l 
I b.) 

EXPORT ORDERS INVITED 133 EVERETT AVENUE CHELSEA 50, MASS. 

HOW 
TO 

ORDER -' LEKTRON 

2 WAY PORTABLE RADIO SET 
Sends -Receives up to IO 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 me.) POWERED 
WITII SELF -CONTAINED PORTABLE RADIO 
BATTERIES. NO AC PLUG -INS NEEDED! Take 

it with you everywhere you go- 
Keep in contact with home, friends, 
Flan 5 watt crystal controlled trans - 
nAtter- Sensitive Regenerative Re- 
ceiver. Send receive switch. Wt. 
only 3 lbs. Size, only 6 "x4 "x4 ". 
PESTED - PROVEN - SIMPLI- FIED- PRACTICAL -Full infor- 
mation given on quick easy to get 
license. 
SEND ONLY $3.00 sndl pay post 

man $11.95 COD postage on arrival or send $14.95 
for postpaid delivery. Complete kit includes all parts, 
tube, coils, plastoid cabinet, easy instructions. (Set of 
batteries -$2.95: crystal $1.25). COMPLETELY WIRED 
AND TESTED POSTPAID $19.95. A regular $49.95 
value -Order now before price goes up. GUARANTEED 
-AVAILABLE ONLY FROM: 
WESTERN RADIO Dept. BNT -10 KEARNEY, NEBR. 
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EASY TO LEARN CODE 
It la easy to learn or Increase speed 
with an Instructograph Cade Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced studente. Avail- 
able tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready -no GEM. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher lit- 
erally takes the place of an operator- 
instructor and enables anyone to 
learn and master code without fur- 
ther assistance. Thousands Of successful operators have 
"acquired the code" with the Instructograph System. 
Write today for convenient rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40. ILLINOIS 

Why Service Associations? 
(Continued from page 66) 

nents manufacturers to police the 
service industry. This is the sole 
responsibility of the service dealers 
who are really sincere in their desire 
to build a stable, respected industry 
out of their activity. 

Component and tube manufacturers 
have spent and are spending thousands 
of dollars in national advertising in an 
effort to upgrade the independent serv- 

. ice industry in the eyes of the public. 
Paraphrasing the biblical statement 
that "the rain falls alike on the just 
and the unjust," these manufacturer - 
financed programs can only be a 
blanket endorsement of all independ- 
ent service shops, including the gyps 
and the incompetents. 

During the past two months your 
author had the unique opportunity of 
getting a good cross -section of con- 
sumer thinking about independent 
service shops by talking to more than 
fifty set owners who misinterpreted a 
telephone directory listing and called 
his office for TV service. All of these 
people were primarily interested in 
two things. First, they wanted to 
know the charge for a home service 
call. Second, they were deeply inter- 
ested in the type of guarantee given 
that the work would be performed 
satisfactorily. 

The consumer resistance to paying 
five dollars per service call is solely 
the fault of independent service deal- 
ers. Every person who called ex- 
pressed resentment against paying five 
dollars for service that, on previous 
occasions, had required only about ten 
minutes of a technician's time to re- 
place one or two defective tubes. The 
service calls plus the tubes had cost 
these people an average of nine dollars 
per job, which they felt was high for 
the small amount of time and labor 
involved. 

People do not resent paying for 
service if they feel they are getting 
full value. One service dealer working 
alone could not cope with the tre- 
mendous public -relations program that 
is needed. It will require education of 
service dealers themselves as well as 
the general public. But service dealers 
working together in a local association 
can pool their resources in programs 
that will improve set owners' accept- 
ance of adequate charges for com- 
petent service time. 

The second assurance the public 
wants is that the work will be per- 
formed satisfactorily. Here, again, 
service associations can enhance the 
prestige of their members by putting 
an association guarantee back of the 
service jobs performed by its mem- 
bers. 

This is the age of collective action. 
Cooperation and active participation 
in a local association of service dealers 
is the only insurance policy an inde- 
pendent service dealer can buy against 
being steam -rollered out of business by 
factory or captive service. 30 
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WHERE 

Would You 

be Today 

in Radio-TV 

Electronics 
eO NIISSILe5. 

SER 

RADAR' S 
RIS AERONAUTICAL. 

ç 

COMPUTE fM TV 1 

ßROApCp,ST1NG':P.M, 
.. j 

MILITARY 
NAVY 

CAA 

COMMUNICATIONS' 
MANUFACTURING s .x, s:aoroa so. a-o. 

ir... 
you had sent for 

this FREE Valuable Booklet 12 Months Ago 

Thousands of men did send 
for it. They read it. And 
now they are a full year 
ahead in their march toward: 

a better job 

better pay 

promotion 

greater security 

greater confidence 

better living for 

self and family 

All these benefits can be yours ... if you act now to see what 
the rapidly expanding field of 
Electronics offers you. Take that 
first big step this minute. No 
obligation whatsoever! 

111.1111=11111111111111111M111111Av 

T ,KE A MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET! 

__ I 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula. Founded 1927 

Dept. 149 D 3224 16th St., N.W., Washington 10, D. C. 

(R. N. Oct., 57) 

Please send me your course outline and FREE Illustrated Booklet 
"Your Future in the New World of Electronics" ... describing 
opportun ties and CREI home study courses in Practical Electronics 
Engineering Technology. 

CHECK Electronic Engineering Technology 
FIELD OF Broadcast (AM, FM, TV) Engineering Technology 
GREATEST Television Engineering Technology 
INTEREST Aeronautical Electronic Engineering Technology 

J 

Name ._- _.Age____ 

Street___ 

City Zone _ State_ 

Check: Home Study Residence School Korean Veteran 

To help us answer your request 
intelligently, please give the fol- 
lowing information: 

EMPLOYED 
BY 

TYPE OF 
PRESENT WORK.. 

SCHOOL 
BACKGROUND 

ELECTRONICS 
EXPERIENCE.. 

IN WHAT BRANCH OF ELECTRONICS 
ARE YOU MOST INTERESTED? 
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MR. ELECTRONICS MAN: 

If you're willing 
to lose your job tomorrow 
to a technically-trained man, 
don't read this! 

But, if you're interested in anr honest -to goodness career in 
the vigorous young electronics industry, here's how, you can 
step ahead of competition. move up to a better job. earn more 
money. and be sure of holding your technical job even if the 
brass is firing instead of hiring. 

I he "how" is CREI- training in, radio -television -electronics. 
You don't have to be a college graduate. You do have to be 
willing to study -at home. You can do it while holding down 
a full -time job. Thousands have. However,' you must have 
some prior electronic experience, either in ;.military service, 
professional employment, experimenting, or ham operating. 
Since 1927 CREI has provided alert young men with the tech- 
nical knowledge that leads to more responsibility,. more job 
security, more money. More than a quarter century of experi- 
ence qualifies CREI to train you. 

What qualifies you for CREI? If you have a high school 
education, you're off to a good start. If you have a knack for 
math, so much the better. If you are currently working in some 
phase of the electronics industry, you'll get going faster. But 
remember this: CREI starts with fundamentals and takes you 

along at your own speed. You are not held back by a class, 
not pushed to keep up with others who have more experience 
or education. You set your own pace. Your CREI instructors 
guide you through the lesson material and grade your written 
work personally." You master the fundamentals, then get into 
more advanced phases of electronics engineering principles and 
practice. Finally you may elect training at career level in 
highly specialized applications of radio or television engineer- 
ing or aeronautical radio. 

How good is CREI training? Here are a few ways to judge. 
Ask an electronics engineer, if you know one Ask a high- 
school or college physics teacher. Ask a radio station engineer. 
Check up on our professional reputation: CREI home study 
courses are accredited by the Engineers' Council for Profes- 
sional Development; CREI is an approved member of the 
National Council of Technical Schools. Ask personnel man- 
agers how they regard a man with a CREI "ticket." Look at 
this partial listing of organizations that choose CREI to train 
their own personnel: United Air Lines, Canadian Broadcasting 
Corp., Trans- Canada Airlines, Douglas Aircraft Co., Glenn L. 
Martin Co., Columbia Broadcasting System, All- American 
Cables and Radio, Inc., Gates Radio Co., Canadair I.td., Fed- 

eral Electric Corp. and U. S. Information 
Agency (Voice of America). Finally, 
ask a CREI graduate to tell you about 
our Placement Bureau, which currently 
has on file more requests for trained men 
than we can fill. 

What's the next step? The logical one 
is to get more information than we can 
cram into one page. The coupon on re- 
verse side, properly filled out, will bring 
you a fact -packed booklet called "Your 
Future in the New World of Electronics." 
It includes outlines of courses offered, 
a resume of career opportunities, full 
details about the school, and tuition 
details. It's free. 

a. r. t-r ttr r,r>r,r' illlillyilitV4111111111111111r. AOKs III .IIIII1~trt. 4illi 

I 
1st Class 

Permit No. 288 -R 

Sec. 34.9 P.L.R. 

Washington, D. C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed in United States 

3c Postage Will Be Paid By 

CAPITOL RADIO ENGINEERING INSTITUTE 

3224 16th Street, N.W. 

Washington 10, D. C. 

Note: CREI also offers Residence School instruc- 
tion, day or evening, in V ashington, D. C. New 
classes .. start frequently. If you are eligible for 
training under the new G.I. Bill of Rights, cheek 
coupon for more data.' 
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Ne W 
Tube Tester 

a . 

Additional data for previously listed tubes and 

settings for new tubes on 3 Triplett instruments. 

TRIPLETT MODELS 2413 & 3212 

TUBE TYPE 

KNOBS 
A B 

Cir. Fil. 
C 

Load 

LEVER POSITION 

Up Down 

5CZ5 1 5 25 4 57 
5DH8 1 5 23 5 34 
5DH8 (Test 2) 2 5 20 5 348 
6BL8 3 6.3 20 4 58 
6BL8 (Test 2) 2 6.3 20 4 57 
6BR5 (Eye OP) 4 6.3 0 4 257 
6BR5 (Eye CL) 4 6.3 0 4 25 

No open element test. 
6BS8 2 6.3 22 4 58 
6BS8 (Test 2) 2 6.3 21 4 35 
6CQ8 1 6.3 22 4 58 
6CQ8 (Test 2) 1 6.3 22 4 57 
6CX8 1 6.3 24 4 15 
6CX8 (Test 2) 2 6.3 23 4 56 
6CZ5 1 6.3 25 4 57 
9A8 /PCF80 3 7.5 20 4 58 
9A8 /PCF80 (Test 2) 2 7.5 20 4 57 
12CX6 1 12.6 26 3 147 
25EC6 3 25 17 2 37 
30A5 3 32 16 3 14 
EL36 3 6.3 16 2 78 
UCH81 1 12.6 20 5 34 
EY82 3 6.3 17 5 34 
5842/417A 1 6.3 23 3 69 

No open element test. 
6516 1 6.3 24 3 24 
6611 1 1.2 25 3 5 
6612 1 1.2 23 3 5 

TRIPLETT MODEL 3413 -B 
4BC5 1 4.2 08 156 237 
5CZ5 1 4.7 21 1369 57 
5DH8 1 5 19 12 34 
5DH8 (Test 2) 2 5 20 679 58 
6BL8 2 6.3 23 19 58 
6BL8 (Test 2) 2 6.3 22 236 57 
6BR5 (Eye OP) 4 6.3 0 127 4 
6BR5 (Eye CL) 4 6.3 0 12 4 

No open element test on pins 1, 2, 7. 
6BS8 2 6.3 22 12 34 
6BS8 (Test 2) 2 6.3 22 67 48 
6CQ8 1 6.3 19 19 58 
6CQ8 (Test 2) 1 6.3 19 236 57 
6CX8 1 6.3 20 23 14 
6CX8 (Test 2) 2 6.3 23 789 56 
6CZ5 1 6.3 21 1369 57 
9A8 /PCF80 3 9.45 18 19 58 
9A8 /PCF80 (Test 2) 2 9.45 20 236 57 
12CX8 1 12.6 23 256 137 
25EC6 3 25 15 580 23 
30A5 3 32 16 2567 13 
EL36 3 6.3 20 50 7 
UCH81 1 19.6 20 89 34 
UCH81 (Test 2) 1 19.6 19 1267 34 
EY82 3 6.3 16 9 34 
5842/417A 1 6.3 19 14578 69 

No open element test on pins 4, 5, 7, 8. 
6516 1 6.3 19 157 23 
6611 1 1.4 22 124 5 
6612 1 1.4 20 124 5 

s 

October, 1957 

BUY DIRECT FROM FACTORY 

TRANS VISION 
Oldest Name in Electronic Kitsme 

SPLIT /KITS 
PAY AS YOU WIRE 

INVEST SLIGHTLY MORE - but 

BUILD THE BEST! 
A FEW DOLLARS GETS YOU 
STARTED: Each Kit is "split" into 
a few packages, or stages, which you 
buy one -by -one as you wire. 

EASIEST TO ASSEMBLE 

FREE educational aids 
Money -Back Guarantee 

A COMPLETE LINE OF 

TV KITS 
INSTRUMENT KITS 

HI -FI KITS 
HI -FI Speaker Systems 

HI -FI CABINETS 
A wide assortment to house any make 
Hi -Fi units. Exquisitely styled, beautifully 
finished. Cannot be equalled anywhere. 

Write for Complete Catalog 

NEW! 
Transistorized 

VTVM -VOM KIT 
$3935 for Kit 

Only $10 gets you started. 
This covers the 1st stage. 
Balance in 2 stages; pay 
as you wire...Also. fac- 
tory wired for $79. 

woo TV KIT 
Learn TV while build- 
ing a DELUXE TV SET 

Only $15 gets you 

started. Balance in 

easy stages. Profit 
g 

ways: Learn by 

save up to 50% on 

DELUXE TV SET; prepare 

for COLOR TV. 

FREE: A iV Course of Study with Kit. 

prepared by a recognized educator, this 

course alone is worth many times the cost 

of the TV Kit. TRANSVISry 
ROCHELLE, N. Y. 

TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. N 

I'm enclosing $ deposit. Send the 

following. 

Send FREE copy of your latest Catalog. 

Name 

Address 

City State 
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SELL 

Fall is the season for selling -and AMPHENOL'S new Color - 

Couplers are profitable selling items! Connecting two, three 

or four TV sets to one antenna system, Color- Couplers work 

with flawless efficiency - effective isolation, low loss and 

properly matched impedances for clear, bright pictures. Flat 

signal response makes them tops for color and equally good 

for Black & White TV -can be used with FM radio, too. 

114.097 Two Set Color -Coupler $2.95 List 

114-098 Three Set Color -Coupler 3.95 List 

114-099 

ti 

Four Set Color -Coupler 4.95 List 

COUNTER -TOP DISPLAY 

An attractive, 3 color display comes free 

with Color- Couplers at a special intro- 

ductory price. On your counter, this dis- 

play will not only catch the eye -it will 

catch the sale, too! 

Super- reliable R 

.Decorotor Colors ex or oco 

ADDITIONAL SELLING FEATURES 

see your AM 

Built In Stiátn RÏiel:for>"w. 
Two-w 

eathe" 

PHENbÇ Distributor- today! 

AMPHENOL ELECTRONICS CORPORATION Chicago 50, illinois 

Record Set for 
144 -mc. Contact 

1950 record of 1400 miles 
almost doubled by amateurs. 

TWO radio hams made radio history 
on July 8th when they carried on 

a two -way contact on the 144 mc. band 
over a distance of 2600 miles- exceed- 
ing the previous record by some 1200 
miles. 

John Chambers, W6NLZ of Palos 
Verdes Estates, California was in 
radio -telegraph contact with Ralph 
Thomas, KH6UK at Kahuku, Oahu for 
more than an hour. 

Thomas, the engineer in charge of 
the RCA Communications station at 
Kahuku, has been working toward this 
goal almost since the day he was as- 
signed to his Hawaiian Islands post 
more than two years ago. He and 
Chambers have been testing daily for 
more than nine months prior to the 
break -through on July 8th. Chambers 
is an engineer employed by Douglas 
Aircraft at Santa Monica. His home 
at Palos Verdes Estates is 910 feet 
above sea level, with a clear view out 
over the Pacific. 

Both amateurs used the maximum 
power allowed (1 kw. input to the final 
amplifier stages of their home -built 
transmitters). Highly sensitive, low - 
noise receivers, also home -built, con- 
tributed to making reception possible. 
The Hawaiian station used a huge 
antenna array consisting of four 24- 
foot yagi -type bays arranged in box 
formation. A 13- element, 24 -foot yagi 
was used at the West Coast station. 

The exact nature of the propaga- 
tion medium has not been definitely 
established, but the stable quality of 
the signals received at both ends of 
the circuit indicate that exceptionally 
stable weather conditions over the 
Pacific may have been responsible. If 
this is true, it is the first time that 
tropospheric propagation has been ob- 
served over anything approaching this 
distance. 

Making amateur radio history is not 
a new thing with Ralph Thomas. As 
W2UK at Rocky Point, L. I., he was 
among the leaders in the International 
DX Competitions of the ARRL for 
several years in a row back in the 
1930's. In 1953, from New Brunswick, 
N. J. he embarked on a cooperative 
program of investigation of the possi- 
bilities of 144 mc. communication by 
means of reflection of signals from 
meteor trails, a form of communica- 
tion now being exploited for military 
and commercial purposes. His work in 
this field won for him and his co- 
worker, Paul M. Wilson, W4HHK, of 
Collierville, Tenn., the ARRL Merit 
Award for 1955, in recognition of their 
outstanding contribution to the art. 

30 
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Practical Color TV 
(Continued from page 69) 

modulator, instead of detecting chro- 
minance information indiscriminately, 
is sensitive only to that information 
which has been modulated onto the 
subcarrier in the phase prescribed 
for it. 

Thus the demodulation of the chro- 
minance signal results in two color - 
difference signals which, in this case, 
are the R -Y and G -Y signals. Since 
the output of demodulators like the 
ones shown in Fig. 8 are quite high 
in level, they may be applied directly 
to appropriate grids in the picture 
tube without further amplification. 

This still leaves us with the neces- 
sity of deriving a B -Y signal for 
application to the blue grid of the 
three -gun tube; but such a signal may 
be established, once the R -Y and G -Y 
signals are known, through a matrix 
circuit. This is a network, which may 
or may not be associated with a stage 
of amplification, in which two signals 
are combined in the proper propor- 
tions to develop a third. 

For a typical matrix amplifier, we 
turn to Fig. 7, used by Motorola. In 
the particular receivers where this 
stage is used, it happens that the two 
demodulated color -difference signals 
are the R -Y and the B -Y. It is there- 
fore necessary to obtain a G -Y signal, 
in this case, to round out the three re- 

quired for the three guns of the picture 
tube. The R -Y signal is applied to the 
grid of the matrix amplifier through 
the 150,000 -ohm resistor, while the 
B -Y signal is applied to the same point 
through a 270,000 -ohm resistor. This 
establishes the desired ratio for mix- 
ing these two signals to derive the 
third, and it is in this correct ratio 
that the combined signals appear 
across the 6800 -ohm grid resistor. 

Although there is no intention of 
going into the mathematical details 
of color -signal development in this 
treatment, it should be pointed out 
that a mixture of R -Y and B -Y signals 
in the manner shown will result in 
a G -Y signal that is opposite in phase 
for proper use with the other two. It 
is designated as the - (G -Y) signal. 
However, due to phase reversal in 
passing from grid to plate of the am- 
plifier, the proper G -Y signal is avail- 
able after amplification for direct 
application to the picture tube. 

The basic circuits outlined here are 
the foundation of modern color re- 
ceivers. Differences occur, and they 
are important from the standpoint of 
servicing. It is up to service tech- 
nicians themselves, in the long run, to 
become familiar with specific receivers 
as they, come into contact with them, 
through circuit diagrams, service data, 
and other sources. For this type of 
learning, no substitute has been found. 
However, a fundamental understand- 
ing of circuits is the necessary pre- 
paration. (To be continued) 
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ADDITIONAL 

1957 

Television 

8m4%ste M1IGnOM6 

These two 1957 TV volumes cover practically all sets 
of all makes. The new ADDITIONAL 1957 TV manual in- 
cludes material almost to the minute. Each giant manual 
has 192 pages of service data and repair hints, factory 
changes, double -size circuits. Special price, each only.. 

New ADDITIONAL 1957 TV Volume 
LARGE MANUAL COVERS NEWEST 1957 TV SETS 
EARLIER TV VOLUMES STILL SOLD AT ONLY $3 

AMAZING BARGAINS 
Supreme twin 1957 TV manuals are the 

scoop of the year. Cover all sets of all im- 
portant makes. New ADDITIONAL 1957 TV 
volume gives you the very latest material. 
Your price for this mammoth manual is 
only $3. Supreme super values defy compe- 
tition. Each prior -year manual (at only $3) 
has a whole year of service material. Each 
volume covers different material, from 1948 
to latest 1957 sets. Include circuits, wave- 
forms, alignment, voltage charts, service 
hints, changes, and double- spread diagrams. 

Practically tell you how to 
make every repair. More TELEVISION SERVICING COURSE 

Let this new course help you in TV servicing. 
Amazing bargain, complete, only $3, full price for 
all lessons. Giant in size, mammoth in scope, 
topics just like a $200.00 correspondence course. 

-- \ Lessons on picture faults, circuits, adjustments, 
short -cuts, UHF, alignment facts, hints, $ 

; 

antenna problems, trouble- shooting, test 
`- - - equipment, picture analysis. Special, only 

Newest RADIO DIAGRAMS 
Here are your complete manuals of all 

needed RADIO diagrams and service data. 
Covers everything from the most recent 1957 
radios to pre -war old -timers; home radios, 
auto sets, combinations, changers, FM, and 
portables. Super -sensational values. Only 
$2 for most volumes. Every manual contains 
extra large schematic diagrams, all needed 
alignment facts, parts lists, voltage values, 
trimmers, dial stringing, and helpful hints. 
Volumes are large in size, 81,x11 inches, 
about 190 pages. See coupon at right for 
a complete list of these radio manuals. -a. 

Supreme Publications 
Sold by All Leading Parts Jobbers 

October, 1957 

pages, more diagrams, 
more service data per dol- 
lar of cost. Get the best 
for less. Get SUPREME. 

Supreme TV manuals supply all needed 
service material on every TV set of every 
important manufacturer. Here is helpful, 
practical, factory -prepared data. It will 
really make TV servicing and adjustment 
easy for you. Join 157,000 servicemen who 
use, benefit, and save with SUPREME 
service manuals. In these volumes you get 
correct factory -checked circuits, alignment 
procedure, response curves, service hints, 
recommended changes, voltage charts, wave- 
forms, and easy -to -use giant -size diagrams. 

BEST AT LOWEST COST 
Here is your TV service material to help 
you do expert work double -quick; and 
priced at only $3 per annual volume. Be 
ready to repair any model by carrying in 
your car all 12 TV volumes listed in cou- 
pon below. Or try one of the new 1957 TV 
manuals to see what an amazing bargain 
you get for only $3. Send "No-risk" coupon 
for prompt shipment or ask your jobber. 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 1760 Balsam Rd.,Highland Park,ILL. 

1957 Radio Manual, $2.50 
1956 Radio Diagrams, $2.50 
1955 Radio Manual, only $2 

954 
953 
952 
951 
950 

o 

D 

$ , 

These annual 
RADIO volumes 
specially priced 
at only 

$2.50 949, each L 

( THIS GROUP 
sal 
946 

/1 ONLY 

942 
941 
940 
939 J ' EACH VOLUME 

1926 -1998 Manual, $2.50 
Radio & TV Master Index, 250 r Address: 

Rush today TV manuals checked below and 
Radio manuals at left. Satisfaction guaranteed. 

Additional. 1957 TV, $3. Early 1957 TV, $3. 
1956 Television Manual, $3. Early 1955 TV, $3. 
Additional 1955 TV, $3. 1954 TV Manual, $3. 
1953 Television Manual, $3. 1952 TV, $3. 
1951 Television Manual, $3. 1950 TV, $3. 
1949 TV Manual, $3. 1948 TV Manual, $3. 
New Television Servicing Course, complete... .$3. 

I am enclosing $ Send postpaid. 
Send C.O.D. I am enclosing $ deposit. 

Name: 
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COMING SOON! 
(compiled by the editors of Popular Electronics and Radio & TV News) 

I-3 T..T E Ro S' G- T..3 I 13 E Eli P'I 
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BUYERS' GLTIDE HI -FI 
31DIRECTORY 

The world's first complete listings of all hi -fl equipment on the 
market -plus professional advice on how to pick the right 
unit for your own needs. If you're a hi -fi fan now -or want to 
get a rig soon, here's a publication that's tailor -made for you. 

PARTIAL CONTENTS 

* Turntables vs. record changers 

* How to buy a tone arm 

* How to buy AM and FM tuners 

* Full guide to tape recorders 

* Detailed facts on preamps and amplifiers 

* Latest information on speakers, crossover nets1 
speaker systems 

* Enclosures and consoles 

* Transformers, instruments, record clubs, books,, 
controls, etc. 

ONLY $1.00 

WATCH FOR THIS NEW ZIFF -DAVIS PUBLICATION 

AT YOUR FAVORITE NEWSSTAND 
Oc+ober, 1957 175 
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SAMS `SE`` 
B O O KS 

FOR THE TECHNICIAN STUDENT 

EXPERIMENTER HOBBYIST 

Pinpoint TV Troubles in 10 Minutes. 
Amazingly practical procedures for solving TV 
troubles. Includes over 50 time -saving check 
charts, dozens of diagrams and test Methods, 
circuit explanations, etc. -a real timesaver for 
TV repairs. 299. pages; 532 x 81/ "; fully illus- 
trated. Only $3.95 

TV Servicing Guide. Quick reference guide 
for Technicians. Trouble symptoms are illus- 
trated by picture tube screen photos and proper 
repair procedures are clearly described. Covers 
all sections of the TV circuit. 132 pages; 832 x 
11 "; illust. Only $2.00 

Tape 'Recorders. Explains recorder theory, 
tape characteristics, how recorders work; covers 
motorboard mechanisms, drive motors, volume 
indicators, bias oscillators, amplifiers, magnetic 
heads, equalization circuits. 176 pages; 51/ x 
83z"; Must. Only. .. $2.75 

Transistor Circuit Handbook. The authorita- 
tive book on transistor types, construction, char- 
acteristics, applications, circuitry, techniques 
for wiring and testing. Covers every phase of 
the subject. 430 pages; 6 x 9 "; illust. Only $4.95 

Hi -Fi Handbook. Invaluable data on Hi -Fi 
design, selection and installation, including fidel- 
ity, sound theory, analysis of all components 
(speakers, enclosures, amplifiers, tuners, etc.), 
systems design, proper selection and installation. 
240 pages; 53,Y x 832 "; illust. Only . $3.00 

Servicing AGC Systems. Describes operation 
and circuit variations of AGC systems; explains 
applicable servicing techniques Illustrated by 
actual case histories and photos of symptoms. 
132 pages; 5M x 8 )f "; illust. Only $1.75 

Learning Electricity Fundamentals. The com- 
plete, fascinating story of electricity: history, 
electron theory, static electricity, uses of switches 
and fuses, resistance, Ohm's Law, magnetism, 
electro- magnetism, transformers, generators and 
motors, circuits and controls, practical wiring, 
etc. 416 pages; 6 x 9 "; illust. Only $5.95 

Transistors. A very practical, complete book 
on Transistors and their application in TV- 
Radio- Electronics. Explains theory, circuitry, 
installation, testing techniques and servicing. 
100 pages; 53,, x 832 "; illust. Only $1.50 

Color Television. An outstanding training 
course for Technicians. Covers principles of the 
color TV system; color receiver circuits; in- 
stallation and servicing of color receivers. In- 
cludes color blocks outlining use of color test 
equipment. 260 pages; 83z x 11 "; pro- 
fusely illustrated. Only... .. $6.95 

Electronic Metal L . Explains basic 
types and their operation; tells how to construct 
your own units; describes applications. Covers 
interesting uses in industry as well as in pros- 
pecting and mine location. 124 pages; 532 x 
8W; illust. Only $2.50 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber, or mail fo 
Howard W. Sams & Co., Dept. 1 -K7 
2201 E. 46th St., Indianapolis 5, Ind. 

Send books checked above. My (check) (money order) I 
for $ is enclosed. 

I 

Name 

Address 

City Zone State 

(outside U.S.A. priced slightly higher) L 
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Tracking External Hum 
(Continued from page 43) 

line voltage was present in the anten- 
na system. With the offending set 
turned on, almost the full line voltage 
was dropped across the transformer 
primary, with no appreciable hum volt- 
age left to be fed on to the antenna 
system. Thus, when his receiver was 
not in use during the day, the inter- 
fering hum modulation was available 
at substantial levels. When he used 
his set in the evenings or during week- 
ends, the symptom disappeared! Since 
removal of the ground wire from the 
neighbor's set produced no complica- 
tions, this connection was left off per- 
manently. 

There are many other ways in which 
leaks from power lines can result in 
interfering hum. Overhead power lines 
are not unusual offenders in this re- 
gard. The power companies will be 
more than willing to correct such a 
situation when it is found to be the 
cause of externally introduced hum, as 
the power leaking away costs them 
money. Just tell them about it. 

Where such power losses occur past 
the point where the lines enter the in- 
dividual meters, it is the consumers 
who pay, of course. Aside from the 
cost and the annoying interference, 
there is an additional reason for rem- 
edying this situation : it represents a 
fire hazard. 

The indoor antenna hooked up to a 
receiver and used as a tracing probe is 
extremely useful in tracking all of 
these external hum sources. The symp- 
tom becomes more severe as the loca- 
tion of the point of origin is ap- 
proached. If symptoms like these 
develop on a small -sized radio, inci- 
dentally, there is no need to add a 
probe antenna. If the radio can be car- 
ried about, its integral antenna can be 
used in probing for the source. 

Sometimes the chase, as in detective 
work, does not produce results. The 
technician still has an alternative, how- 
ever. He can install a power -line filter 
at the set. It should reduce the signal 
picked up over the lines. By this at- 
tenuation, the hum modulation will be 
reduced as well. Very often, an extra 
filter at some other outlet will produce 
better results than just a single one at 
the radio or TV set. 

Quite a number of radio -caused hum 
modulation cases arise from defective 
light bulbs or fixtures with leaks. 
These can be found by snapping sus- 
pected equipment off and on while 
watching or listening for a symptom. 
Here the power line serves as an an- 
tenna for the r.f. signal and has plenty 
of a.c. power available too. 

If the "off -on" technique yields no 
results, the rabbit ears will help. A 
ferrite -core antenna from a portable 
radio is also excellent for "tracking" 
operations in the broadcast band. This 
type of antenna is highly directional, 
which makes it especially valuable in 
such probing operations. 

s4 
NORELCO F.R.S. 

TWIN CONE SPEAKER 
Both cones operated by some magnet and voice 
coil. Smaller cone radiates frequencies above 
10.000 cps and diffuses lower frequencies. 20 
W. power, 8 ohm impedance. Popular 12" size. 
Response 25- 17,750 cps. Lists at S54.95. 
Model 9760M. 
Columbia's price $24 95 
MODEL 9762M: Same specs as above but has 3 
lb. Ticonal PM magnet. Lists at $97.50. Co- 
lumbia's special price 535.00 

RECORDING TAPE 
First Quality! 1,200 ft. reels. Boxed. brand 

and guarantd. Reg. ea. new ee eg. price 82 This month only! $3.55 2 (TWO) ROLLS 

SAVE NOW FOR FIELD DAY! 
GN -39F DUAL VOLTAGE GENERATOR. Out- 
puts: 1,000 VDC @ 350 MA; 12 VDC 25 
amps. NEW- Original boxes. Ship. wt. 
approx. 100 lbs. $8.88 A COLUMBIA SUPER BUY 

24 VDC POWER SUPPLY KIT 
Consists of transformer and rectifier. Converts 
110 V 60 cycle to 24 VDC. $1.88 Special 

T -19 ARC -5 TRANSMITTER 
3000 -4000 ICe. AM or CW. Excel. cond. $4.88 

ARB COMMUNICATION RECEIVER 
Continuous tuning, 195 kc to 9000 he. 6 tubes. 
Superhet. 4 bands. Ideal for ham, marine, 

vice or 
cond. 

$ 
1 

9 e G 
Excellent . .7 .7 V 

11 /2" SQUARE PANEL METERS 
Jewel Movements. Brand New. Boxed! 

0 -1 MA .53.50 0 -30 VDC ...$3.95 
0 -100 MA . 3.50 0 -500 VDC . 3.95 
0 -500 MA . 3.50 0 -50 Mieroamps 5.95 
0 -15 VAC . 3.95 0 -100 5.50 
0 -150 VAC . 3.95 0 -200 4.95 
0 -15 VDC . 3.95 0 -500 " 4.50 

REEDE METER: 0 -1 MA, 4" square. Cased in 
lucite. A beauty! Orig. cost $18.00. $5.88 NOW! Reduced to only 4 
All orders FOB Los Angeles. 25% deposit re- 
quired. All items subject to prior sale. NOTE: MINIMUM ORDER $3.00. 
TO EXPEDITE YOUR ORDER MAIL TO DEPT. R. 

ELECTRONICS 
2251 W. WASHINGTON BLVD. 

LOS ANGELES 18, CALIFORNIA 

$13.95% radio kit 
AN AMAZING VALUE, IN 

CHOICE OF CLEAR PLASTIC 
OR WHITE CABINET 

The famed Packard -Bell 5R1 in 
an exciting new kit perfect for 
student instruction in electron- 
ics. Powerful 5 -tube superhet- 
erodyne circuit. Everything in- 
cluded: tubes, wiring diagrams, 
complete parts layout sheets. 
$13.95*, plus $1.50 for postage 
and handling. Add 4% tax in 
Calif. 

ELECTRONIC KITS SUPPLY CO. 
Dept. RT -10, 1727 Glendale Blvd. 

Los Angeles 26, Calif. 
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Color Organ 
(Continued from page 45) 

near the baseboard, shining upwards 
along the wall. By doing this the 
light reflected not only varies in in- 
tensity, but will appear to change in 
size, a small area resulting from weak 
sounds, and a tall column or fan of 
light occuring during loud passages. 
This additional element of spaciousness 
is appreciably more dramatic, as well 
as being easier on the eyes, than look- 
ing directly at the light sources. 

Certain musical compositions and re- 
cordings appear to reproduce much 
more effectively over the color organ 
than others. This is due to a complex 
of factors and for most effective syn- 
chronization a program should not only 
have adequate energy distribution in 
all parts of the audio spectrum, but 
should be orchestrated in such a man- 
ner that the various frequency ranges 
are well separated from time to time. 
In many instances instruments which 
may be heard clearly will simply not 
have sufficient energy to actuate the 
particular channel of the color organ 
satisfactorily but, on the other hand, 
sometimes surprising things are dis- 
covered about a particular piece of 
music because the color organ will call 
attention to the fact that appreciable 
sound intensity exists in a region that 
the mind had previously ignored. 

The color organ appears to provide a 
good indication of musical balance, 
both in regard to the instrumental 
pickup in the initial recording session, 
and in the matter of over -all frequency 
response. This is due to the fact that 
the three channels, if matched to 
each other, are the equivalent of three 
separate volume indicators, providing 
an indication of the amount of audio 
energy instantaneously present in each 
frequency band. As a consequence, the 
setting of the audio amplifier bass and 
treble controls will affect the perform- 
ance of the color organ as well as the 
content of a particular recording. In 
addition, the dynamic characteristics 
of the color organ may be altered to 
an appreciable degree by adjustment 
of the thyratron bias controls. Adjust- 
ing the bias to the point where the 
filament of the bulb just glows will 
provide the maximum sensitivity and 
most linear operation, while overbias- 
ing the tube will decrease the sensitiv- 
ity of the particular channel and cause 
the thyratron to be actuated only on 
musical peaks. 

A wide number of variations are 
possible in the design and operation of 
color organs, but the utility of the 
thyratron need not be limited to light- 
ing control, and may easily be applied 
to many other situations requiring the 
use of modest amounts of power. One 
final precaution, however, is to keep 
the thyratron circuits well isolated 
from high gain amplifier input stages, 
as the ionization of the gas in the 
thyratron tube may cause a disturbing 
noise in the audio system. 30 

October, 1957 

WORLD'S LARGEST 
MANUFACTURER OF 

ANTENNAS PRESENTS 

Asta é Fâeedt 
LINE OF 

with "PRESTO" 
INSTANT MOUNT ASSEMBLY 

THAT OPENS AS EASILY 
AS AN UMBRELLA! 

Remove from box Open elements and Presto, it's ready! 

COMPARE TENNA FEATURES! 
Arrays are full size and completely pre - 

assembled New Polyethylene Cable Anchor re- 
moves all tension from terminals Front Bracket 
made of heavy spring temper aluminum alloy 
with High Q molded plastic insulator Rear 
Bracket made of heavy gauge aluminum to re- 
sist strongest gales and heaviest ice Doweled 
elements prevent whistling Director Bar on MODEL 1 -791 

Bar -X models improves performance on higher 
channels Full line: 8 single array models, 8 

stacked models and 8 "Do -it- yourself" models. 

MODEL T -771 

MODEL 1.811 

THE TENNA MANUFACTURING CO. 
CLEVELAND 25, OHIO 

BAR X BAR X 
MODEL 1 -751 

ALL MODELS AVAILABLE SINGLE OR STACKED 
I N I N D I V I D U A L BOXES OR I N BULK 

NEW AUTO RADIOS 
NEW MO -PAR RADIOS SPEAKERS: 

6, P.M. $1.75 ea. (lots of 10) 
Auto Radio Speaker Plates, asstd., 

(for mounting) $5.00 (50 peu.) 
Rear Seat Speaker Kit, complete with grill, 

wired switch, matching hardware, 6 x 9 
speaker $48.00 dz. 

Small Size 6, Speaker Kits $36.00 dz. 
AERIALS: 
Auto Antennas, universal, top cowl, 2- section, 

36, lead. $12.00 box (12 to box) 
Universal, top cowl & fender, 3- section, 54° 

lend, TC 50 $17.50 box (10 to box) 
CONTROL HEADS: 
Motorola Auto Radios (send for comp. list) 500 up 
Auto Radio Cables for Motorola Control 

Heads 980 pr. 
Dial Lite Leads for Manual Control Bead, 

1955 -56 Chevrolet, custom unit PB. $34.95 w /bulb $2.50 (set of 10) 
1957 Buick Transistor $44.95 MISCELLANEOUS: 
Volkswagen, all yrs., custom unit. PB $44,95 6 Volt, Vibrator Transformers for Ford, 

MoPar, Motorola, Bendix.. $4.00 box (S to box) 
,Soul for Catalog containing complete list sine. auto radios for all oars, 1947 -1057. 

Fast C.O.D. shipment F.O.B. N. Y. 
191 East 161st St., New York 51, N. Y. 

Phone: LUdlow 8 -7111 

RADIOS 
SPEAKERS 
CONTROL HEADS 
PARTS 

1955 Chrysler, 1956 DeSoto, 
1956 Plymouth $39.95 

1951 to '54 Chrysler $39.95 
(S and 9 tube sets in original cartons) 

1955-56 Pontiac GM, l'art No. 954961 $37.50 
1954-5.5 Cadillac GM $37.50 
1956 Lincoln FOMOCO $39.95 
1957 Dodge -1956 Ford-1955-56 Plym- outh- 1955 -56 Chevrolet Manual $29.95 
(custom radio, complete to fit dash of above cars) 

LIBERTYAUTO RADIO INC t 
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MONEY MAKING 
- -- - _ 

-- 
z ME -- 

That's what hundreds of Mobile -Radio Engi- 
neers call their Lampkin Test Equipment! 

LAMPKIN 105 -B 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 
me. in one band. Price $240.00 
net. 

Wouldn't you like a guaranteed income in this 'v 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 
available! 

LAMPKIN LABORATORIES, INC. 
MFM Division 

BRADENTON, FLORIDA 

r csamtwasena 

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 
QUALITY 

Al LOWEST 
COST 

LEISIO V oRTV COL 
as 

ELECTRIC BRAIN KIT 
Can you think faster than this machine? 

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 Job 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.000KE,18. C OYN E FOUNDED 1899 

PUS 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. Paulina Dept. 77 -HTS Chlea gall, Illinois 

COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, I11., Dept 17 -HT5 

Send FREE BOOK and details of your Television 
Home Training offer. 

Name 

Address 

City State 
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Control Panel of GENIAC set up to do a problem 
in check valve research. 

Be careful before you answer. GENIAC the first elec- 
trical brain construction kit is equipped to play tic - 
tac -toe, cipher and encipher codes, convert from 
binary to decimal, reason (in syllogisms) as well as 
add, subtract, multiply and divide. Specific problems 
in a variety of fields -actuarial, policy claim settle- 
ment, physics, etc., can be set up and solved with the 
components. Connections are solderless and are corn - 
pletely explained with template in the manual. This 
covers 33 circuits and shows how new ones can be 
designed. 

You will find building and using GENIACS a won- 
derful experience; one kit user wrote us: "this kit has 
opened up a new world of thinking to me." You actu- 
ally see how computing, problem solving, and game 
play (Tic -tac -toe, nim, etc.) can be analyzed with 
Boolean Algebra and the algebraic solutions trans- 
formed directly into circuit diagrams. You create from 
over 400 specially designed and manufactured com- 
ponents a machine that solves problems faster than 
you can express them. 

Schools and colleges, teachers of science or math, 
engineering, philosophy or psychology will find these 
excellent demonstrators of circuitry, solution in sym- 
bolic logic, theory of numbers, cybernetics, and auto- 
mation. 

SEND for your GENIAC kit now. Only $19.95 with 
over four hundred components and parts, fully illus- 
trated manual and wiring diagrams. We guarantee that 
if you do not want to keep GENIAC after one week you 
can return it for full refund plus shipping costs. Add 
$1 west of the Miss. $21.95 outside U.S.A. 

Dept. RT -107. Oliver Garfield Co. 
126 Lexington Ave.. N. Y. 16. N. Y. 

Low -Power 2 -Way Radio 
(Continued from page 75) 

To facilitate service and maintenance, 
most manufacturers of mobile radio 
equipment make available special test 
sets or test meters designed especially 
to speed the checking of their partic- 
ular units. These sets incorporate an 
indicating meter and a function -selector 
switch which provides a choice of a 
number of key check points in the 
mobile unit. A multi -lead cable con- 
nected to the test meter plugs into a 
jack on the communications unit. In 
this way, with a single connection and 
test set -up, important maintenance and 
repair checks throughout the equip- 
ment are possible. On the "Impster," 
designed for use with the Kaar "IMP," 
the instrument also serves as a field - 
strength meter. Final adjustment of 
the transmitter section includes adjust- 
ment of the final r.f. stage, with the 
antenna plugged in, for maximum read- 
ing on the field- strength meter. 

A monitor receiver is a valuable shop 
device for checking transmitter per- 
formance and for determining that the 
channel is clear. 

The shop should be provided with a 
6- and 12 -volt d.c. power source to 
permit check -out of equipment on both 
d.c. and a.c. The voltage source should 
be adjustable so that actual operating 
conditions can be simulated. For ex- 
ample, the voltage reaching the radio 
unit may vary from 5.5 volts to 7.5 volts 
or from 11 volts to 15 volts, depending 
upon the electrical system of individual 
vehicles and whether a 6- or 12 -volt 
battery is used. Transmitter power 
output and receiver sensitivity should 
be checked at both high and low ex- 
tremes of input voltage. 

Recommended test equipment for 
use in a shop where mobile 2 -way units 
are handled is listed in Table 1. 

Transmitters may only be serviced 
by persons holding a first- or second - 
class radio operator's license, or by 
unlicensed personnel only when work- 
ing under the supervision of a techni- 
cian holding a valid ticket. 

Servicing low -power industrial radio 
equipment requires care because of the 
limited power output and restriction 
on antenna height, hence, there is not 
much power available to waste. By 
keeping receiver sensitivity high and 
power output as close as possible to 
maximum authorized limits, optimum 
performance can be realized. 30 

Table 1. Recommended test equipment. 

Precision -grade v.h.f. signal generator 
Conventional signal generator (for i.f. align- 

ment) 
R. f. wattmeter or dummy antenna 
Frequency meter 
Adjustable 6- and 12 -volt d.c. power supply 

(with ammeter) 
General -purpose tube tester 
Grid emission tester 
Oscilloscope 
Vacuum -tube voltmeter 
Special test meter or adapters for all types of 

equipment to be serviced 
Multimeter (20,000 ohms- per -volt) 
Monitor receiver 
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``$'Çi ECTION FINDER 
Y tGV. Kc; 3.4 -7 Me. Complete Syß $26195 

p s 7 tubes and - -t - -- ¡ 
9k DIRECTION FINDER 

e remote control Navigation Direction 
.er and communications receiver. 150 to . 

X00 Kc in 3 bands, 28 V. DC input. Ideal 
for commercial navigation on boats and planes. 

4 Complete installation comprises: 

' 12 tubes, 
Receiver, used, with $ 1 650 ' MN -26 -C With 12 Tubes, BRAND NEW $24.95 

MN -20 -E Rotatable Loop 4.25 
1 MN -52 Azimuth Control Box 2.95' 

All necessary accessories for above in stock. 
G - - - - - - - - - - - - - - 1 
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ARB NAVY RCVR -XMTR 
The Receiver Four band, 195 to 9050 Kc. Low 
Freq. Ship, Broadcast, 40 to 80 meters. Includes 
tubes and dynamotor for 24 V operation. Easily converted for 110 V, 12 V or 6 V. Schematic included. BRAND NEW. Overall 81/4 x7 1/4 x151/411. 
Wt. 30 Lbs. Complete with all tubes. 
The Transmitter, tunes 3000 to 9050 Kc and 2300 to 4200 Kc. Massive, fully encased unit, complete with all tubes. Three completely in- tegrated tuning units included. All Brand New. 
The Xmitter Dynamotor has input of 27.5 V DC 
@ 7.4 A; output: 425 V DC @ .320 A, with Filter Base. Brand New. 

Complete Assembly, 
OUR SPECIAL PRICE $88.50 
RADIO RECEIVER NAVY TYPE RAY -3 
Made by Doolittle Radio, this dandy receiver is a terrific buy at our low price. 

Model AN -PR6N is for 14V DC operation. These receivers are supplied complete with built -in dynamotor, 11 tubes. Weston output meter on front panel, as well as coax antenna and output connec- tion, phono jack, on -off switch. $ 1 
3.95 

WHILE THEY LAST Our Price 

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 lbs. BRAND NEW .. $8 88 
Brand New, less tubes..$5.95 
USED, with tubes. ...$5.95 
USED, less tubes.. ... 2.95 
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 -LO IMPEDANCE MATCHING TRANSFORMER for headphones. 600 ohms to 8000 ohms. With plug 

1 

/t7 
.7 and jack, Instructions included BRAND NEW. 

I Hi -Fi DYNAMIC HEADSET with Cushions Freq. Range: 
`FRAND NEW 

40.14000 CPI. No Distortion. $6.95 r - - - - - - - - - - - - -0 -7.1 
MICROPHONES Excellent BRAND 1 Model Description Used NEW 

T -17 Carbon Hand Mike $5.45 $7.95 
T -30 Carbon Throat Mike... .33 .79 
T -45 Army and Navy Lip Mike.... 1.33 ' 
RS -38 Navy Type 2.45 4.95 
T -24 Carbon Mike .... 5.95' 
TS -9 Handset 

HEADPHONES I 
Excellent BRAND 

1 Model Description Used NEW 
HS -23 High Impedance $2.25 $4.95 
HS -33 Low Impedance 2.49 4.65 II 

HS -30 Low Imp. (featherwt.) 1.49 2.25 
H -16 /U High Imp. (2 units) 3.75 7.95 CD -307A Cords, with PL55 plug 

and JK26 Jack .99 - - - - - - - - - - - - - I n' 
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 NEW! 

$5.45 Combination Price... 
Willard 6 -Volt Midget Storage Battery 
3 Amp. Hour. BRAND NEW. 35 /s /l x 1- 13/1611 x 2%0 Uses Standard Electrolyte Only $2.45 

October, 1957 

ARC -5/R28 RECEIVER 
2 -meter Superhet, 100 to 156 Mc in 
4 crystal channels. Complete with 
10 Tubes. 

$Q 2O45 C 
BRAND NEW 
110 V AC Power Supply Kit for 

above $9.75 

ARC- 5/T -23 TRANSMITTER 
100 -156 Mc Includes 2- 83sA, 2 -1625 $19.95 
Tubes. BRAND NEW 
SPECIAL Limited quantity ARC-5 /T23 xmitters. 
OFFER! ace :ent NEW, 

less tubes $5.95 
ARC -5 MARINE RECEIVER -TRANSMITTER 

Navy Type Comm. Receiver 1.5 to 3 I$ 16`95) Me BRAND NEW with 6 tubes W 
Navy Type Comm. Transmitter 2.1 3 f Me BRAND NEW with 4 tubes and 1$12.451 Kral 

Loran APN /4 Oscilloscope 
Easily converted for use 
on radio -TV Service 
Bench! 

BRAND NEW 
Completely Assembled 
Supplied with 
Scope type 
5CP1 

SCR -274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Excellent Brand 
Type Description Used Used NEW 
BC -453 Receiver 190 -550 KC..$10.95 $12.95 $14.95 
BC -454 Receiver 3 -6 Mc 7.19 8.29 11.95 
BC -455 Receiver 6 -9 Mc 5.25 7.95 9.95 
BC -456 Modulator 2.95 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 -51c (like new) 6.95 8.88 
BC -457 TRANSMITTER -4 -5.3 Mc. complete $ I N with all tubes and crystal. BRAND NEW.. a 
BC -458 TRANSMITTER -5.3 to 7 Mc. Complete with all tubes and crystal. $7.88 BRAND NEW 
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 Me BRAND NEW complete with all tubes & $arpp crystal a Da 

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 
Cd' as well as "B" voltage. Complete kit 1, 1.95 of parts with metal case, instructions. -wr 

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 

SCR -522 2 -METER RIG! 
Terrifie buy! VHF Transmitter -receiver, complete with all components . 100 -156 Me, 4 channels. Xtal- controlled, Amplitude modulated voice. They're going fast! Excellent condition. 
SCR -522 Transmitter -Receiver, complete with all 18 
COMBINATION 

tubes. 
Special $33.33 

Receiver Only, with all tubes.. .$19.50 Transmitter Only, with all tubes .$22.25 

234-258 MC 
RECEIVER 

AN / A R R- 2, BRAND NEW, tubes included: 
7 -9001, 3 -6AK5, 
1 -12A6. Sche- 
matic included. 
Complete with 11 
tubes, our low 
price: 

$9.99 
With 28 V. 1.6A 
Dynamotor, com- 
p1e110 

VOLT AC 
POWER SUPPLY KIT for above 59.75 

FREEu 
Schematic Diagram included 
ment showne 

ee 
th sf 

equip - 
5chematics for any of these nits also available separately 
at 50f each. 

Please include 25% Deposit With order -Balance C.O.D. 50e Handling Charge on all orders under $3.00 All ship- ments F.O.B. Our Warehouse, N.Y.C. 

G&G Radio Supply Co. 
Telephone: CO 7 -4605 

51 Vesey St., New York 7, N. Y. 

Ham Special! Famous BC -645 
XMITTER -RECEIVER 

With MANUAL for 
Easy Conversion 

to CITIZENS' BAND! 
Makes wonderful mobile rig 
for 420 -500 Mc. Easy to 
convert for phone or CW 2- 
way communication. This BRAND 
swell rig originally cost NEW 

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. 

PE -101C DYNAMOTOR for BC -645, has 12 -24V input (easy to convert for 8V Battery $1 95 operation) only 
UHF ANTENNA ASSEMBLY, for BC- 645 ....$2.45 
Complete set of 10 Plugs 

$5.50 for BC -645 
CONTROL BOX for above $2.25 
SHOCK MOUNT for above 1.25 
CONVERSION BOOKLET. Instructions for $1 

L 50 most useful surplus rigs 

LORAN APN -4 
FINE QUALITY 

NAVIGATIONAL EQUIPMENT 
Determine exact geographic position of your boat or 
plane! Complete, BRAND NEW installation consists 
of: ID -6B /APN -4 Indicator; R -9B /APN -4 Receiver; 
PE -206 Inverter; Set of Plugs; Visor for Indicator; 
Operation manual. 
COMPLETE, BRAND NEW $129.50 

SPECIAL 
APN -9A LORAN Receiver Indica- 
tor, tubes, NEW $29.50 (demilitarized) ' 

BC -221 FREQ. METER 
Special Buy! Complete with operating $119.50 manual, LIKE NEW only 

BC -221 FREQ. METER CASE 
for 

Meters. Shock eMounted.2 BRAND NEW 
Freq $J 99 

Original 1000 Kc Crystal for 
for 

BC-221. BRAND NEW 58.45 

BC -906 FREQ. 
METER -SPECIAL! 
Cavity type, 145 to 235 
Mc. BRAND NEW in 
original factory packing, 
complete with antenna. 
Manual included. 

QQ QQ OUR 
PRICE $v 9r 

-BRAND NEW SPECIAL PURPOSE TUBES - 
in Original Individual Packing 

JAN CRP -730A MAGNETRON, 
$3,45 Raytheon ,7 

Type Each Dozen Hundred R1165 $7.25 
2.1724B .35 $3.95 $29.50 VR1O5 .79 8.88 70.00 VR15O .79 8.88 70.00 717A .29 .... .... 815 2.99 826 .44 4.95 39.50 829B 7.95 832A 5.95 837 1.15 1625 .26 2.75 21.50 1626 .16 1.75 13.50 1629 .27 3.05 23.95 8OO2R 5.95 .... .... 

NEW! Cathode Ray Tubes NEW! 
3CP3 $1.18 5BP4 $2.22 3FP7 1.18 SCPl 2.45 5BP1 2.22 5FP7 1.44 

9LP7 1.88 

DYNAMOTOR VALUES! 
Excellent BRAND 

Type Input Output Used NEW DA-19-A 28V 11A 400V .400A $4.99 $6.95 
DM -28 28V 224V .07A 2.95 4.95 
DM -32A 28V 1.1A 250V .05A 2.95 5.95 I 
DM -33A 28V 5A 575V.16A 

28V 7A 540V.25A 1.95 3.95 
DM -34D 12V 2A 220V.080A 4.25 5.50 
DM -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 
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 
BD -77C DYNAMOTOR, input: 14V DC B 39 A. out -, put: 1000V DC H .35 A. With Filter. Like New! 

Special $22.50 

BC -442 ANTENNA RELAY 
Wonderful Value! Consists of a/ amp 2" RF Ammeter (antenna current In- dicator. 0 -10 scale, Transmitter -Re- ceiver Switching re/ay. in aluminum case with associated compo- 
nents. BRAND NEW L L 
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En¡oy the Prestige of 
A Field Assignment 

with BENDIX RADIO! 

ELECTRONIC 
FIELD 

ENGINEERS 
Engineering degree 

or 

equivalent 
ineelectronic 

systems re- 
quired. 

_ .i ilii 
AMMO. 

D SERVICE 
HNICIANS 

hnical school, Ply, 
ree years expert- 

ente required. 
Military ex- 
perieme ac- 

ceptable. 

Pride in your work and your 

recognition in the field-that's ptt"i 
ef The 

opportunity to advance 
row in your pro- 

fession and to grow 
s important to your 

future! Excellent starting salaries 

m- 

portant to the family. You 

obtain all these advantages when 
and field allowances-they're 

you choose a field assignment 

with the leader in its field - 
Bendix Radio! 

Simply drop us a postal card 
stating education & experience. 
We'll arrange for a personal 
interview. 

Address: 
MR. O. A. BOWMAN 
Field Engineering, Dept.R 

"Xndr /roollo 
DIVISION OF BENDIX AVIATION CORP. 
SMITH d GREENSPRING AVENUES 

BALTIMORE 9, MARYLAND 

BUILD 16 RADIO 
Reg. 
U. 5. 

Pat. Off. 

CIRCUITS AT HOME WITH THE NEW 
1958 DELUXE PROGRESSIVE RADIO 

"EDU -KIT" 

FREE TOOLS 

A Complete 82295 
Home Radio 
Course ONLY 

NOW also includes: 
TRANSMITTER 
SIGNAL TRACER 
CODE OSCILLATOR 
SIGNAL INJECTOR 

There is no need to spend hundreds of dollars for a 
radio course. The 'Edu -Kit" offers you an outstand- 
ing PRACTICAL HOME RADIO COURSE at a rook- 
bottom price. You will learn radio theory, construc- 
tion and servicing. You will learn to build radios, 
solder and wire in a professional manner, trouble- 
shoot radios. You will build 16 Receiver, Transmitter, 
Code Oscillator, Signal Tracer and Signal Injector cir- 
cuits, and learn how to operate them. You will receive 
an excellent background for TV. In brief, you will re- 
ceive a basic education in Electronics and Radio, 
worth many times the small price you pay. Operates 
on house current. 

You will receive all parts, tools and instructions 
necessary to build 16 different radio and electronic 
ccuits, each guaranteed to operate. Our kits contain 
tubes, tube sockets, variable, electrolytic and paper 
dielectric condensers, resistors, tie strips, coils, hard- 

e, tubing, punched metal chassis, Instruction Man- 
uals, wire, solder, etc. In addition, you receive Print- 
ed Circuit materials. including Printed Circuit chassis, 
special tube sockets, hardware and instructions. You 
also receive a useful set of tools, pliers- cutters, an 
alignment tool, a professional lectric soldering iron, 
and a self -powered dynamic Radio and Electronics 
Tester. The 'Edu -Kit" also includes Code instruc- 
tions and the Progressive 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 
pu tae the 

d dt 10o/ unconditionally guaranteed, brand new, care. 
fully selected, tested and matched. Everything is yours 
to keep. The complete pr "ce of this practical home 
radio and electronics course is only $22.95. There 
is nothing extra to buy. 
FREE: Set of Tools, Sol- J. Stasailts of 25 Pon- 
dering Iron, Tester, Mem- lar Pl., Waterbury, Conn., 
bershiap Radio -TV Club: writes: 'I have repaired 
Consultation Service, TV, everal sets for my 
Radio, Hi -Fi, Quiz Books, friends and made money. 
FCC Amateur License The "Edu -Kit" paid for 
Training, 

s, rinteds, Align- 
itself. I was ready to 

try, 
Tool, Certificate of hutnI 

$240 for 
your 

Course, 
and 

Merit. sent for your kit." 
UNCONDITIONAL MONEY -BACK GUARANTEE 

ORDER FROM AD- RECEIVE FREE BONUS 
RESISTOR & CONDENSER KITS WORTH S7 

"Edu -Kit" Postpaid. Enclose full payment of $22.95. 
"Edu -Kit" C.O.D. I will pay $22.95 plus postage. 
Send me information FREE additional nformation describing 

Edu -Kit." Include FREE valuable Radio & TV 
Servicing Manual. No obligation. 

Name 
Address 

PROGRESSIVE "EDU- KITS" INC. 
L497 Union Ave., Dept. 70E, Brooklyn 11, N.Y. 
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BEWARE OF 
IMITATIONS 

There Is Only One 
Original, Dependable 
NO -NOISE 
TUNER -TONIC 
with PERMA -FILM 
Cleans, lubricates, restores 
all tuners, including wafer 
type. Won't change or affect 
capacities, inductance or re- 
sistance. Won't harm in- 
sulations or precious metals, 
nor attack plastics. Elimi- 
nates all noise, oxidation 
and dirt indefinitely. For 
television, radio and FM. 

8 . Aero- sol Can. 
Net to serv- 
icemen. 

Non -toxic, noninflam- mable. - 
es trouble- 

free perform- 
ance. 3.25 
Extra economical because a 
mall amount does the job! 

Volume 
Control 
and 
Contact 
Restorer 
with 
Perma- 
Film 

V 

Cleans, lubricates, protects . 
NOT A CARBON -TET SOLUTION. Still available in the new 6 oz. 
spray can. 
Net to servicemen $2.25 

0 

mss' _ 

2 oz. r,5'p..g, Also available in 8 oz. 
bottle. 

q2" bottles and quart cans. Net to 
Seeerv'oe- $1.00 " At Your Nearest Distributor. n. 

ELECTRONIC CHEMICAL CORP. 
Jersey City 4, N. J. 813 Communipaw Avenue 

O 
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or 
from'r,t,.e r olba aas hsr ercisedr ysty tvh 
lands it eAapP oA ' ' sho ere 
transforms lol r fi era or ek 
no more has.N tO S bel0h the 
crackle as t I.hleslh he s o 
the circuit. 0'16 

os 
p 

Pvl 
tially "hot" chasarsof re ISNe/: 
very fine space b ;-`er thex and a subchassis tha o at 
been isolated. If it cl',v a 
on no warning crackle c/o 
there quietly and danger 
line voltage applied to the 
assembly, ready to do its dan 
some innocent comes along a 
his hand on a part of the set ,..ere 
he has every reason to believe he may 
proceed in safety. 

Because of these possibilities, which 
are hard to spot visually, every repair 
job on a transformerless receiver 
should be followed by a voltmeter 
check. With the receiver cord inserted 
in an outlet first one way, then the 
other, a check should be made between 
external ground and every portion of 
the receiver that is subject to contact 
by people. Where a metal cabinet is 
involved, the same test should be re- 
peated between cabinet and external 
ground after the set has been re- 
assembled. 

In the customer's home, a meter 
should again be employed, this time 
between the receiver's proper chassis 
ground and some such external ground 
as a radiator, a water pipe, or the 
metal plate of the wall outlet. The 
set owner should be duly impressed 
with the unpleasant possibilities, as 
dramatized by the meter reading, and 
the cord should finally be left inserted 
so that the chassis is at external 
ground potential. If the set owner can 
be persuaded to permit the installation 
of a polarized plug (and outlet, if not 
already available), this should be done. 
Not as good as this precaution, but 
also effective, is the precaution of 
painting a red mark on the plug to 
line up with a corresponding red mark 
painted on the wall outlet. This acts 
as a guide for re- insertion of the plug 
in "safe" polarity if it is withdrawn 
for any reason. 

Where a metal cabinet is involved, 
external grounding of this cabinet 
should be urged on the owner. This 
can mean a blown fuse if the plug is 
inserted the wrong way or if a live 
chassis should short to the cabinet - 
but this is simply a case of the fuse 
doing its job of providing protection 
from harm and warning that some- 
thing is amiss: The cost of a fuse is 
a small price for peace of mind. 30 

RADIO & TV NEWS 
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CY 
. rp., 500 

<., has de- 
igh-perform- 

!úm -A- Mast." It 
Iontinuously 
Resistance against 

eyed by pre- coating 
/ ¿de and out and then 

"baked aluminum finish. 
Aid dimple locking devices 

,ie the need for nuts and bolts 
,upling sections and provide pro - 

,Lion against turning. It is made in 
,- and 10 -foot sections and in 16 -, 18 -, 
and 20 -gauge diameters. 

HI -GAIN V.H.F. ANTENNAS 
Channel Master Corp., Ellenville, 

N. Y., announces the 9- element "Color 
King" and the 13- element "Super 
Color King." A booster kit will con- 
vert the former into the latter if extra 
gain is desired after installation. 

Both antennas use the controlled- 

impedance dipole system originally 
developed for the Travelling -Wave an- 
tennas, plus impedance- compensating 
coils that do not resonate at high -band 
frequencies. The antennas snap into 
place without tools. 

U.H.F. BOWTIE ANTENNA 
Technical Appliance Corp., Sher- 

burne, N. Y., using no other insulating 
material, features air as the dielectric 

in a new bowtie antenna 
on the u.h.f. bands. 

Designed for use 
areas, the antenna 
bracket assembly to 

October. 1957 

for operation 

in prime signal 
uses a sturdy 
suspend the di- 

STANCOR 
One line will satisfy the huge majority of your 
transformer needs . . . STANCOR. Why waste 
time shopping around? You can depend on your 
STANCOR distributor to have the transformer 
you want, always. 
Do you have our latest catalog and replacement 
guides? Write for them today. (Free, of course.) 

CHICAGO STANDARD 
TRANSFORMER CORPORATION 
3505 ADDISON STREET CHICAGO 18, ILLINOIS 

Export Sales: Roburn Agencies, Inc., 431 Greenwich St., New York 13, N.Y. 

MORE BARGAINS IN SURPLUS FROM KOPELOVE 
TS -16 /APN Test Set -Used for alignment and calibration of ARN -1, 
APN -1 and other radio altimeters. Has 28 -volt vibrator supply, audio 
generator, many valuable parts. Complete with all cables and sturdy 
wood case 
Now only 

BC -906D Frequency Meter -144 -225 me. Battery Oper- 
ated. Complete with case. Only 56.95 
RBH -2 Receiver -Tunes 300 ke to 17 mc. Built-in power 
supply for 115v. 50 -60 C. Made by National. Good 
condition. Only $50.00 
R9B /APN4 Radio Receiver. Used, geed condition. 
Only $7.50 
1 -1968 Signal Generator -Now only $3.95 
TS -3 /AP Wave- Meter, Watt- Meter -Cavity tuned 2400 to 
3400 mc. New condition. A real buy $29.95 
TS -3A /AP Wave- Meter, Watt- Meter -Only $69.95 
RD -7 /APA 23 Recorder -Used for frequency monitoring, 
time signal, etc. Requires 80 -115 vac, 60 cycles and 
28 vdc. New, with book $25.00 
TS /170 -ARN -5 Test Oscillator -330 enc. range. For 
Glide Slope receivers or other UHF applications. 
New, $14.95. Used, good condition $9.95 
H -22A /U Handset -with hangar and two extra 
covers $5.25 

RT -7 /APN -1 Altimeter 
ceiver-This terrific value in- 
cludes all 14 tubes. 27 -volt 
dynamotor and famous wobbu- 
lator unit. Like new...54.95 
APR -4 Laboratory Receiver - 
40 to 3300 mc. Less tuning 
units $85.00 

$7.95 

Minimum order $3.00. All items shipped f.o.b. our 
warehouse. On C.O.D.'s include 25% with order. Ohio 
residents add 3% Sales Tax. All items subject to prior 
sale. 

KOPELOVE ELECTRONICS COMPANY 
Dept. RN-1057. 1919 East First Street, Dayton 3, Ohio 
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Your First Class Commercial 

F.C.C. LICENSE 
in 

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. 

H ere 5 
A few of our recent gradu- 
ates, the class of license 

Proof they gotem, 

: 
and how long it 

License Wks. 
Leo Bishop. 37 Calle Contenta, Flag- 

staff, Ariz. 1st 12 
Carl Deare, Jr., P.O. Box 467, Jeaner- 

ette, La. 1st 11 
Robert Umthun, 1918 Eye St., NW, 

Washington 1st 21 
Tommy Lesley, 422 Wood St., Mays- 

ville, Ky. 1st 9 
Dan Breece, Station KOVE, Lander, 

Wyo. 1st 12 
Robert Todd, Station WWBG, Bowling 

Green, Ohio 1st 13 
Jackson York, 1029 N. Quincy St , 

Arlington, Va. 1st 15 
Paul Chuckray, 6874 Weber Rd., Allton, 

Mo. 1st 11 

Grantham's 
Communications Electronics Course 
offers you complete preparation for 
F.C.C. examinations required for a first 
class F.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 

I (mail in envelope or paste on postal card) 

Grantham Schools, Desk 16 -R 
1505 N. Western Ave. OR 821 - loth Street N.W.. 
Hollywood 27. Calif. Washington e. D. C. 

Please send me your free booklet telling how I can 
get My commercial F.C.C. license quickly. f under- 
stand there is no obligation and no salesman will 
call. 

Name 

Address 

City State 
I am interested in: Home Study. Resident Classes 
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poles, making the air -dielectric prin- 
ciple possible. 

Also featured in this unit, Model 
3011, is an extra -large reflector for 
optimum directivity and gain. Th 
screen is fully welded and coated with 
a protective finish. 

ROTATABLE TOWER 
Tri -Ex Tower Corp., 127 E. Inyo St., 

Tulare, Calif., offers a completely self - 
supporting tower 
for ham or in- 
dustrial use that 
can be rotated 
completely dur- 
ing use, elimi- 
nating the need 
for rotating mo- 
tors for the an- 
tenna at the top 
of the tower. A 
motor accessory 
kit also permits 
raising and low- 
ering the tower. 
Rotating on 
large ball - bear - 

ings at the 20 -ft. 
level and also at 
the base, the 
tower may be ro- 
tated by hand 
without difficulty. 
Tripod support rods extending to with- 
in 5 ft. of the base make guying 
unnecessary. The tower is engineered 
to support large arrays. Full engi- 
neering details are available from the 
manufacturer. 

LIGHT COMMUNICATIONS UNIT 
Tele -Beam Industries, Atlas Peak 

Rd., Napa, Calif., has an answer for 
those who wish a light, compact 
ground -plane antenna for use at a 

-488. What cd' 

ARR 
Sox 300. 

Central M; 
2441 S. MICI 

Cali 
G. L. Eleetroni 
P.A.R.T.S., 85 

SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST D! MANY ADDITIONS! 
Send stamped, self addressed envelope for 
List D. Add 256 for chart explaining AN 
nomenclature. DO IT TODAY! 

R. E. BOX 1220 

GOODHEART 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 unit! And 
here's another bonus! This Air Forces 2,000 VA over- 
stock, Sola Cat. No. 30768, has 4 inputs! 90.125 V., 
190 -250 V., 60 ey. or 50 cy. Isolated secondary i 

constant 115.0 V. A 1% from no -load to full-load of 
17.4 amp. 5o, if you choose, use it a 

s 
a 220:115 V. 

step -down. And slash 597.50 off the factory 1 -input 
price! 

$147 4 
B ran d new in rig fiwatl 

. 

d bIx. 50 F.O.B. Pasco, Wash. Only 
THE M. R. COMPANY 

P. O. Box 1220 -A Beverly Hills, Calif. 

base station in two -way systems. 
Model GPR, available for operation on 
any 4 -mc. band between 27 and 90 mc., 
uses 5 base -loaded whips, including a 
vertical radiating element and 4 
ground -plane members. Height is 18 
in. and over -all width is a little over 
3 ft. Weight is less than 3 lbs. This 
permits a lighter antenna support 
than is used for conventional antennas, 
while providing a unit in the 27 -50 mc. 
band in the space normally required 
for units in the 152 -174 mc. band. The 
manufacturer reports that, under test, 
these units are almost as efficient as 
conventionally designed quarter -wave 
antennas. 30 

HI -Fl 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 l/z 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 illustrated 
instruction and assembly 
manual. Cover and legs 
optional. 

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 uv 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 109/o Fed. Tax 
Write for FREE catalog 
and name of nearest 
dealer carrying these 
remarkable units. 

QUALITY- ELECTRONICS 
319 Church St. Dept. T -10 New York 13, N. Y. 
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"ACOUSTICS FOR THE ARCHI- 
TECT" by Harold Burris -Meyer & 
Lewis Goodfriend. Published by Rein- 
hold Publishing Corporation, New 
York. 122 pages. Price $10.00. 

The time when the architect could 
ignore acoustics in planning his struc- 
tures has long since passed. Today, 
everyone is aware of the important 
role played by sound, or the lack of 
it, in establishing a satisfactory en- 
vironment. 

Until the appearance of this book, 
however, the men responsible for 
planning such environments were hard 
put to find the information they re- 
quired. This volume seems to provide 
the answers to the most pressing con- 
siderations. The text is divided into 
eight chapters and covers an over -all 
presentation of the problem, what 
sound is and how it behaves, structure, 
materials, shapes and surfaces, elec- 
tronic devices, surveys- computations- 
tests, and acoustical design procedures 
for specific structures such as, studios, 
concert halls, theaters, homes, apart- 
ments, libraries, public structures of 
various types, gyms and field houses, 
etc. Charts, tables, and checklists 
simplify the necessary acoustical de- 
sign calculations, eliminating the need 
for the architect to consult outside 
references and sources. 

Architects and acoustical engineer- 
ing consultants will want to add this 
volume to their basic reference 
libraries. 

a: 

"TV CONSULTANT" by H. G. Cisin. 
Published by H arry G. Cisin, Amagan- 
sett, N. Y. 69 pages. Price $2.00. 
Paper bound. 1957 edition. 

This enlarged edition classifies over 
three hundred TV troubles, their diag- 
nosis, and cures. The correct use of 
v.t.v.m.'s, sweep generators, and scopes 
in locating the defects is also covered. 

The material is basic and the tech- 
nique described by the author is de- 
signed to be used with any make or 
model of TV receiver. 

* * 

"MARINE RADIOTELEPHONE PER- 
MIT Q & A MANUAL" by Milton 
Kaufman. Published by John F. Rider, 
Publisher, Inc., New York. 48 pages. 
Price $1.35. Paper bound. 

By virtue of an amendment in the 
FCC rules, there are now some 50,000 
persons in this country who will have 
to obtain a radiotelephone third -class 
license. These are the people who will 
have to man the radiotelephone gear 
which now must be installed on all 
vessels carrying, for hire, more than 
six passengers. 

Designed to be used in conjunction 

October, 1957 

soldering guns 
make safe repairs to 

Heat- Sensitive Com 
A WELLER Soldering Gun gives you precise 'cen ro ea 
This feature is especially important when replacing Ilea 
sensitive components. Here are some typical applications: 

I REPAIRING PLASTIC-MOUNTED I-F TRANS. 
FORMERS. Your Weller Gun gives you precise 
heat control for this delicate operation. Prevents 
melting of plastic sockets; enables you to repair 
loose contacts and hair -thin coil- winding wire 
without damage. 

2 SOLDERING VOICE COIL CONNECTIONS. 
Heat -control characteristic of Weller Guns en- 
ables you to repair loose or broken voice coil 
connections on the reflecting surface of paper 
resonating cone. The slightest mishandling of a 

soldering iron would burn cone. 

3 REPLACING CRYSTAL OSCILLATOR. Con- 
trolled heat is imperative for replacing crystal 
oscillator in color demodulator circuits. With a 

Weller Soldering Gun you get perfect heat 
control, thus avoid damage to delicate crys- 
tal element. 

4 REPAIRING REMOTE- CONTROL TUNING 
UNITS. Your Weller Soldering Gun fits neatly 
into the small spaces between the terminal tabs 
on telephone -type relay stacks. Also, heat shut- 
off feature of gun prevents damage to insulation. 

There are professional model 2Q¡eQQA, gun . 

for every type of service work 
Your choice of models ... ranging from 100 to 250 
watts single heat and 100 to 275 dual heat types. 

Suitable for every kind of service operation. 
All models heat in 5 seconds; provide instant 

triggermatic control of temperatur 

ORDER FROM YOUR ELECTRONIC PARTS DISTRIBUTOR 

ELECTRtC " CORP. 
601 Stone's Crossing Road, Easton, 
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Rugged - lightweight - Cow Cost 

L -R MOTOR BLOWER ASSEMBLIES 
Immediate Delivery 

No. 1 1/z 

No. 21/2: 

The Ripley L -R ... most reliable in the small blower field -now, avail- 
able in high -volume production prices! Ripley's wide -range line of pre- 
cision blowers offers a selection with a variety of models -easily adapta- 
ble to your air -cooling requirements. 
Contact your distributor for immediate delivery ... or write direct to 
factory. 

Model 
No. Type Watts R.P.M. 

Output 
Free 
Air 

C.F.M. 

Dimensions 

List 
Price 

Length 
O.A. 

Motor 
Dia. 

Blower 
Width 
O.A. 

Blower 
Height 
O.A. 

8437 111 15 3150 4 49/6 21/ 227/32 215 %6 13.29 
8438 2 16 3100 10 4 1/2 2 1/4 3 1/2 3 314 13.48 
8433 2 1/2 17 2800 17 4 1/2 2'/4 3 % 4 % 13.60 

82 2 a/4 35 1550 28 551/24 213A6 413/2 4 5/s 16.50 
81 2 % 40 3100 58 551/24 213/6 413/32 4 % 16.50 

8473 3 35 1550 40 65 /u 21346 51/2 6 % 16.95 
8472 3 40 3100 77 61/24 213/6 51/2 6 % 16.05 
8442 2 Dual 18 3000 10 -10 6 i/s 2'/4 3'/2 3 a/4 19.52 
8434 2 1/2 Dual 20 2800 17 -17 6 % 2'/4 3 % 4 % 20.59 

All models -1 15V. AC -60 Cycle, Continuous Duty. 

RIPLEY COMPANY, INC. 
MIDDLETOWN, CONNECTICUT 

TAPE RECORDERS 
Tapes- Accessories 

Nationally Advertised Brands 
UNUSUAL VALUES 
Send for Free Catalog 

DRESSNER 
69 -02 RA -174 St. 
Flushing 65, N. Y. 

MERITAPE 
Low Cost, High 
Quality Re- 
cording Tape - 
In boxes or 
cans. 

BC -645 
TRANSM ITTER- RECEIVER 
new with all 17 tubes, in original cartons, with 
original schematics and analysis plus conversion 
schematics, photographs and details, $24.95. 

ENGINEERING ASSOCIATES 
434 Patterson Road Dayton 9, Ohio 

OUR BEST VALUE OF THE YEAR! 
21/2 AMP. HEAVY DUTY 

1/4" THOR SPEEDRILL. 
with Geared Chuck -AC -DC -2400 RPM 

If your work calls for a "rugged" drill with POWER TO SPARE, insist on a 21/2 Amp. Job and make sure it's THOR! No finer drill made! Solid steel, heat treated helical gears; thrust taken on hardened steel ball and plate; gears permanently packed and sealed in LIFETIME grease! Switch, trigger and lock assembly simplifies locking and releasing trigger. You'll be wise to buy 2 at this price. Supplies limited! 

BRAND NEW! 
OUR PRICE 

Permacel Heavy Vinyl 
Plastic Electrical Tape 

Resists abrasion, water, acids, alkali and cor- 
rosion. First quality, guaranteed. 3/4" wide. 
108 ft. roll- 
Reg $2.98 NOW $1.69 ppd, 

29 -PC. CHROME VANADIUM 
DRILL SET 

Specially made for speed drilling. In 
sturdy plastic tool roll. Finest alloy steel 
drills hardened and precision ground to 
the sharpest, longest lasting cutting edge 
obtainable; will easily and cleanly bite 
through hardwoods, plastics, aluminum, 
iron and the toughest steels. Uncondi- 
tionally guaranteed for thousands of drill- 
ings. Full Jobber length. Sizes by 64ths 
from 1/16" to 1 /2 ". There are only a 
limited quantity of these imported Ger- 
man sets available at this low price, so 

hurry! 
NOW 

ppd. 
$6.49 

Also available with Turned Down Shanks to fit $8.95 all 1/4" drills. In individual pocket roll...ppd. 

AUTOMATIC 

$1495 plus 
500 PP 
b htlig. 

SIPHON PUMP 
Sensational 

Now -siphon any liquid automat- 
ically, 

p 
safely. WITHOUT putting '1198 ppd, tube to mouth! Squeeze bulb of this all new type siphon, liquid starts to flow immediately! Transparent valves let you see liq- uid flowing! Siphons, pumps gasoline, water, any liquid. Even acids, corrosives! For cars, boats, power mowers, campers, plumbers, doctors, chem- ists, factories! Acid resistant. Over 7 ft. long overall! 

60 Pc. Set Wire Gauge 
CHROME VANADIUM DRILLS 

Top quality German import, high test Chrome Vanadium Drills designed for 
speed drilling through toughest steels, 
woods, plastic, iron and aluminum. Pre- 
cision ground long- lasting cutting edges. Guaranteed to give years of satisfaction. A full 60 pc. set. Nos. 1 thru 60. $5,40 

A $14.95 Value. New Only 
us 35 hdlg. 

Same set above available ailablewith Rust Metal Index $6.65 container. Only 
plus 350 pp. and hdlg. 

Also Available- 20 -PC. SET 
NOS. 61 -80 WIRE GAUGE DRILLS Finest steel! Tops for precision work in oods, plastic. aluminum, etc. Includes plastic kit with marked 

pocket for each drill. $q50 Only ppd. L 

Send check or money order. If C.O.D., fees extra. Money -Back Guarantee. 
SCOTT -MITCHELL HOUSE, Inc. DeptNW 

Yok 
61121 dway 

with the special FCC study guide 
covering this license classification, this 
manual answers all of the questions 
likely to be asked of applicants and, in 
addition, supplements the answers 
with discussions of the background 
and principles involved. Two appen- 
dices list FCC field engineering offices 
where tests are given and an up -to- 
date summary of operating character- 
istics of FCC type- approved radio- 
telephone transceivers on the market. 

* * * 

"AUTOMATIC RECORD CHANGER 
AND TAPE RECORDER SERVICE 
MANUAL" compiled by Sams Staff. 
Published by Howard W. Sams & Co., 
Inc., Indianapolis. 256 pages. Price 
$3.95. Paper bound. Vol. 9. 

This ninth volume in this series pro- 
vides complete service information on 
fourteen tape recorders and four 
record changers produced in 1956. 
Units made by Ampex, Ampro, Bell & 
Howell, Chrysler, Columbia, Crest- 
wood, Garrard, Miraphon, Mitchell, 
Pentron, RCA, Silvertone, Viking, 
Webcor, and Wilcox -Gay are included. 

For each model there is a "Photo - 
fact" exploded view, operational data, 
and detailed service instructions. An 
index listing all models covered in the 
first eight volumes of the series as 
well as those included in the present 
manual speeds location of service data 
on the desired unit. 

"ELECTRICITY AND ELECTRONICS 
BASIC" by William B. Steinberg & 

Walter B. Ford. Published by Ameri- 
can Technical Society, Chicago. 235 
pages. Price $4.50. 

This would be a good book for the 
hobbyist, home craftsman, or student 
to cut his teeth on since the material 
covered is basic and the treatment is 
informal, practical, and non -theo- 
retical. 

The text is divided into six main 
sections, each made up of "units." 
The sections cover the electrical and 
electronic age, making use of mag- 
netism, how electricity is produced, 
basic electrical circuits, electricity for 
everyday living, and using electricity 
for communication. In addition, a 
separate index headed "Interesting 
Things to Do" catalogues various proj- 
ects the student can try in each 
category. 

As an elementary handbook and a 
simple exposition for the student, this 
volume should do nicely. It is well 
illustrated and the projects outlined 
are varied enough so that there should 
be "something for everyone." 

* . * 

AN INTRODUCTION TO THE 
CATHODE RAY OSCILLOSCOPE" 
by Harley Carter. Published by 
Philips Technical Library, Eindhoven, 
Holland. 95 pages. Price $1.95. At 
booksellers or from publisher direct. 

This is another in the Philips 
"Popular Series" of technical treatises 
and covers the theory and operation 
of "general purpose" type oscilloscopes. 

Written for thé experimenter, tech- 
nician, or student, the author has 
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1 

earn 
top salaries, 

build 
an exciting 

future! 
read: YOUR CAREER 

IN ELECTRONICS 

A New Ziff -Davis Publication 

POPULAR ELECTRON ICS' 

YOUR CAREER in 
IRON /CS 

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, SLIDERULES 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 ... Were Looking for Tomorrow 

SURVEY OF THE JOB MARKET -Personnel require- 
ments of the largest electronic manufacturing firms -number of 

technicians, engineers needed, kind of background required, 
salaries offered, training given and opportunities for advance- 
ment. 

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 fundamen- 
tals of electronics. It gives the beginner a knowledge of the 
terminology and some familiarity with the electronics field. 

Buy a Copy of YOUR CAREER in 

ELECTRONICS 
ON SALE NOW AT ALL NEWSSTANDS -ONLY 75¢ 

October, 1957 
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14th EDITION 

766 Pages of Practibal. 
Down -to -Earth Radib Information! 

$7.50 at your dealer in 

U.S.A. (plus any tax) 

OSCILLOSCOPES 
POWER SUPPLIES 
TEST EQUIPMENT 
V.T. PRINCIPLES 
SEMI -CONDUCTORS 
V.T. AMPLIFIERS 
FM TRANSMISSION 
MOBILE EQUIPMENT 

$2.50 
(paperbound) 

D -C & A -C CIRCUITS 
TRANSMITTER DESIGN 
TRANSMITTER KEYING 
WORKSHOP PRACTICES 
TRANSMITTER CONSTR. 
R -F V.T. AMPLIFIERS 
S.S.B. TRANSMISSION 
AMPLITUDE MODULATION 

BETTER TV 
RECEPTION 

You can greatly im- 
prove performance 
and take the failure 
out of many unsuc- 
cessful fringe area 
installations through 
the use of this book. 
It has become a 
standard guide for 
the installation tech- 
nician and a pop- 
ular text for TV 
enthusiasts. 

RECEIVING EQUIPMENT 
TV & BC INTERFERENCE 
SPECIAL V.T. CIRCUITS 
RECEIVER FUNDAMENTALS 
ANTENNAS, H -F, V -H -F, 

U -H -F & BEAMS 
SPEECH & AM EQUIPMENT 

RADIOTELEPHONE 

LICENSE MANUAL 

$3.75 
(paperbound) 

PREPARES FOR LICENSE 
EXAMINATION 

Contains 4 elements: 
I. Questions on basic 

law 
II. Basic operating 

practice 
Ill. Basic radiotele- 

phone 
IV. Advanced radio- 

telephone 

BUY FROM YOUR FAVORITE DISTRIBUTOR 
at above price or add 10% on direct mail orders to: 

EDITORS and ENGINEERS, Ltd. 
S U M M E R L A N D 2 C A L I F O R N I A 

BOOKSTORES: ORDER FROM BAKER & TAYLOR CO., HILLSIDE, N.J. 

quality for all requirements . , . 

BRUSH CRYSTAL HEADPHONES 
Leading brand in broadcasting, Brush Crystal Head 
phones provide the ultimate in listening quality for 
tape monitoring, amateur, binaural and hi- fidelity 
use. Extended frequency response, lightweight 
and comfortable, complete line to choose from. 
Sold by quality conscious dealers everywhere. 

jaRUSH ELECTRONICS 
OIVISION OF CLEVITE CORPORATION 

CI..I.na 14. OM. 

COMPANY 
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eschewed mathematics in favor of 
simple and not -too -technical discus- 
sions of the tube itself, the time base, 
amplifiers and pickups, CRO power 
supplies, standard CRT's, and practical 
applications of the instrument. There 
are complete schematics for four com- 
mercial units, using Philips tubes. 

The text is lavishly illustrated with 
graphs, schematics, and photos. For 
both beginner and the more experi- 
enced user of scopes, this book should 
be extremely helpful. 

* u o 

"TV TUBE LOCATOR" by H. G. Cisin. 
Published by Harry G. Cisin, Amagan- 
sett, N. Y. 32 pages. Price $1.50. 
Paper bound. Vol. 2. 

This new volume covers some 5000 
TV models which were released during 
1955, 1956, and 1957. The index carries 
the maker's name, model number or 
tradename, and a reference to the 
page and diagram where the tube 
location data is given for the set. 

The balance of the book is devoted 
to top chassis views of the receivers 
showing the locations of the tubes, 
CRT's, fuses, and controls. 

"ADDITIONAL 1957 TELEVISION 
SERVICING INFORMATION" corn - 
piled by M. N. Beitman. Published by 
Supreme Publications, Highland Park, 
Ill. 192 pages. Price $3.00. Paper 
bound. Vol. TV -13. 

This book is supplementary to the 
material published in the "Early- 1957" 
volume and covers servicing data on 
TV receivers which have made their 
appearance subsequently. As custom- 
ary with this publisher, large, double - 
page circuits are provided for each set 
along with alignment data, wave- 
forms, voltage charts, service hints, 
parts lists, and factory suggested 
changes. 

Fifteen manufacturers are repre- 
sented in this new volume. 

u s: 

"TV TROUBLE TRACER -TV PORT- 
ABLES" by H. G. Cisin. Published by 
Harry G. Cisin, Amagansett, N. Y. 45 
pages. Price 50 cents. Paper bound. 
Vol. 6. 

This booklet covers many of the new 
portable TV receivers by various 
makers as well as tube location guides 
of the most recent RCA models, both 
portable and full size. The tubes 
shown on the chassis layouts are keyed 
as to function which helps to trace the 
trouble. Models using selenium recti- 
fiers are so noted and whether or not 
series -connected heaters are employed 
is indicated. CRT patterns of the 
trouble run at the beginning of each 
section to indicate the symptom. 

* * 

"TV ANTENNAS" by Martin 
Schwartz. Published by American 
Electronics Co., 1203 Bryant Ave., 
New York 59, N. Y. 28 pages. Price 
50 cents. Paper bound. 

This is about as basic a text on the 
installation and repair of television 
antennas that you will find anywhere. 
The author painstakingly describes the 
different types of antennas, tells what 
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OLSON .gives you the most for 

New Wilcox -Gay Brand New Models 

TAPE RECORDERS -Eizaa_ 

Model 750 

Reg. $99.95 
Stock No. AM -28 

X6999 

Push -button 
Keyboard 

Record Level 
Indicator 

Dual channel. Rec- Fast Rewind 
ords at 71/2 IPS. 
Takes up to 75 
reels. 4 tube am- 
plifier and built -in 
Alnico 5 speaker. 
Radio -TV -Phono 

jack and external speaker jack. Erases previous 
recording automatically when recording. Can be used 
as PA system with external speaker. With 3, reel 
of tape and 55 empty reel, microphone, cable and 

plug. Case with removable cover, 14x12x8tt. 

Records 
2 Hours 

New 1958 Model 

HI -FI RECORD PLAYER 
With Monarch 4 -Speed 
AUTOMATIC CHANGER 

Stock No. RP -37 

$3483 

'l' re m endous value. Complete 
With built -in high -gain a pli- 

tier and speaker. Famous Mon- 
arch changer plays all speeds 
and intermixes 7- 10 -12" records. 
Automatic shut-off. Dual crystal 
turnover cartridge. Beautifully 
styled portable 2 -tone carrying 
case. 

45 RPM Spindle for above Stock No. RP -7 $2.37 

your money! 

SPEAKER AND 
CORNER BAFFLE 

COMPLETELY 
ASSEMBLED 

Ready To 
Install 

$593 
Stock 

No. S -288 
An RCA 6 "x9" PM Speaker with Alnico 
5 magnet, combined with engineered and 
acoustically balanced corner baffle. Baffle 
constructed of reinforced plywood covered 

ith mahogany grained plastic material. 
Attractive matching grille. 
SPEAKER BAFFLES ONLY 

Stock No. CA -47 54.33 

Continuous Play 

TAPE MAGAZINE 
Repeats Recorded 
Messages Endlessly 

Reg. $12.50 
Stock x'89 

No. X -643 

3 for $5.00 
Has 100 ft. of tape. 
Records & plays both 
s ide s consecutively. 
10 mins at 3a/4 IPS; 
5 mins. at 71/2 IPS. 1000's of 

tremendous 
values. 
Nationally 
famous 
brands. 
Buy from 
OLSON 
and save! 

BARGAINS 
from 

OLSON 
RADIO WAREHOUSE 

We pay cash and 
get the best 
deals ! 

OuI Customels 
always get the 
savings. 

out 

6 
FREE 

F 

Servicemen -Experimenters 

301 Piece PARTS KIT 
Reg. $39.30 

Value 

$393 Stock 
No. 

K -102 

Resistors from 100 ohms 
to 12 megs., V', 1 & 2 
watts, carbon and carbon 
film types. Tubular and ce- 
ramic disc type condensers 
in all popular RETMA val- 
ues. Long tinned leads. Box 
81/4 x4 t /asla /'t- 

100 Ceramic 
Condensers 

200 Carbon 
Resistors 
1 Plastic Box 
with 
Cantilever 
Tray 

Famous Make Deluxe 

CLOCK 
RADIO 

Save Up To $19.99 
Stock No. RA -279 
Mahogany Cabinet 

s1996 
ABOVE WITH IVORY 

CABINET s2096 
Stk. No. RA -280 

We're selling them at such a low 
bargain price we agreed not to 
mention the name. Features Tele- 
chron clock with sleep switch and 
luminous dial; appliance outlet; 
built -in antenna and attractive 
plastic cabinet. 

VOLTS-OHMS- MILS 

POCKET TESTER 
Stock No. $846 TE -98 

3 for $24.00 

All the features of more expensive meters. 1000 ohms per volt meter. 1% precision resistors. D'arsonal microamp movement. AC & DC volts; 0- 10 -50- 250- 600 -2500; DC ma; 0 -5 -50 -500; Ohms; 0- 10,000 -1 meg. 2 ranges for DB. Corn - plete with test leads. 43/4 x31 /4x11/2/t. 

Shield Brand Plastic 

RECORDING TAPE 
Chosen by Chief Radio Operator of Moore - 
McCormack Steamship lines. Holds up per- 
fectly under all kinds of adverse condi- tions. Mirror polished red-oxide banded to csmooth strong plastic. Response 50- 15.000 ps. Low distortion, uniform output. Stand- ard 1/4" width. 7" dia. reels- individually boxed. 

1200 Ft. Reel 
Stock No. $ 
X -249 , 59 

a. 
Lots of 6 ea. $1.79 Single ea. $2.19 

1800 Ft. Reel 
Stock No. $ 
X -583 2 

Doz. 
ea 

Lots si 6 ea. $2.59 
Single ea. $2.99 

Fully Guaranteed 

NEW MYLAR 
2400 Ft. Reel 

Stock No. $ 
X -692 3 Doz. 

Lots of 6 ea. $3.79 

Single ea. $3.99 

Stock $307 
S -282 

3 for $8.50 

October, 1957 

Bone Conduction 
PILLOW 
SPEAKER 
Amazing! Produces no 

and wave, but by- 
passes outer ear, con- 
ducting sound directly 
to inner ear by bone 
conduction. Produces truer sound fidelity. 
Eliminates listening fa- 
tigue. Imp. 3.2 -4 ohms. 
Complete with instruc- 
tions. plug and jack as- 
sembly. No ear plugs 
to bother with. Listen 
to your favorite pro- 
grams without disturb- 
ing others. 

.l 

Made -in- England 

40 

Stock No. 
IL-125 

JUNEERO Miniature 

MACHINE SHOP 
Bends, Shears & Punches 

Flat Strip Metal 
Makes all kinds of c 

o 
mplex brackets. 

Holes and slots too. Includes supply 
of steel strip. Complete with Instruc- 
tions. Make your own brackets for 
condensers, resistors. transformers 
etc. 
Deluxe Model. Same as above plus 
a stock of rod material & thread 
cutting die. Stock No. $5.I l 
TL -128 1 1 

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 To Order From 
OLSON 

Mail your order to 1057 S. Forge 
St., Akron 8, Ohio. Send remittance 
with order (add for postage Sc for 
each dollars worth ordered -10c 
for each dollars worth if you are 
more than 1000 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 merchan- 
dise and postage. ALL MERCHAN- 
DISE 100% GUARANTEED. PLEASE - MINIMUM ORDER $5.00. 

Rectangular Tweeter 

SPEAKER 
2 "x6V4'x3/4 

Stock No. $333 
S -267 

Special 2 for $6.00 
Use in conjunction with present 
speaker systems to provide the 
ultimate in high- freuuency re- 
production. This new unit will 
raise your response to beyond 
20.000 cycles. Super this metal 
diaphragm. Easily mounted any- 
where. Complete with instruc- 
tions. 

1057 -A FORGE ST. 

1 AKRON 8, OHIO 
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HOW READY! McGraw -Hill's New 

Train -Yourself Course 

G;,,.:. v:: =",g+: 

6 BIG 
VOLUMES 

Including 
HOME COURSE 

OUTLINE! 

Shows how 
to Get 

Ahead Fast- 

f XIV; 
RADIO 

AND 

RECORD CHANGERS 

RIGHT AWAY 
AT LAST -at Amazing LOW COST -The 
Most Complete TV -Radio Repair Course 
Ever Published. TELLS and SHOWS How 
to Do Every Job Quickly and Easily - 
Make GOOD MONEY,Full or Spare Time 

AFTER 10 YEARS OF 
PREPARATION - 

McGraw-Hill's new 6- 
Volume Course brings 
yout 
to know 

everything 
In"cashn n" 

on the TV -RADIO boom. 
Over 2,350 pages of 
money- making "know - 
how" by top factory en- 
gineers and electronic 
experts. THREE giant 
REPAIR MANUALS tell 
and show how to FIX 
every trouble the easy 
way. TWO TROUBLE- 
SHOOTER MANUALS 
tell exactly WHERE to 
begin, WHAT tools to 
use. HOW to increase 
your professional speed. 
Complete Home Study 
Volume guides you every 
step of the way, tells 
how to get ahead fast - 
build up your own busi- 
ness, full or spare time. 

BIG MONEY- 
Spare or Full Time 

No previous training 
needed. NO complicated 
formulas. PLAIN ENG- 
LISH, pictures and direc- 
tions cover ANY kind of 
job on EVERY set -tubes, 
circuits, speakers, new 
a -c /d -c portables, Color 
TV, even what to charge 
for typical jobs! 

SEND NO MONEY 
Try Course 10 days 

FREE. (We pay shipping!) 
If you don't agree it can 
get you started in a 
money -making repair busi- 
ness - return it, pay 
nothing. Otherwise keep it. 
Earn while you learn; and 
pay the low cost on easy 
terms. Mail coupon NOW. 
McGraw -Hill Book Co., 
Dept. RTN -10, 327 West 
41st St., N. Y. City 36. 

PARTIAL CONTENTS 

Q Television and Radio 
Repairing - 566 pages. 

700 pictures, diagrams. 
By John Markus, Fea- 
ture Ed., Electronics 
Magazine. 
Q Practical Radio Serv- 
icing - 599 pages. 473 
illus. By William Mar- 
cus, Alex Levy, Elec- 
tronic Training Ex- 
perts. 
ICJ Profitable Radio 
Troubleshooting - 330 
pages. 153 "how-to" 
illus. By William Mar- 
cus, Alex Levy. 
Q. Profitable TV Trouble- 
shooting- Short -cuts to 
spot and fix every 
trouble. By Eugene A. 
Anthony, Service Con- 
sultant, General Elec. 
Company. 
I© Repairing Record 
Changers - 278 pages. 
202 A -B -C pictures. By 
Eugene Ecklund, Eng. 
DuMont Lab., Inc. 
O Compl et Home 
Course Outline - How 
to get the most out 
of your Course. BY 
John Markus. 

FREE THREE Valuable Re 

pair Aids TV, RADIO 

and CIRCUIT Detect -O- Scopes 

Total Retail Value $3.00 
FREE -THREE amaz- 

ing DETECT -O -SCOPE 
Charts. TV and RADIO 
Scopes enable you to 
spot tube troubles in a 
jiffy. CIRCUIT Scope 
spots circuit troubles. 
Make fix -it jobs easier, 
faster. ALL THREE 
(worth $3) FREE, rI THIS COUPON SAVES YOU $11 85 - 

McGRAW -HILL Book Co., Dept. RTN -I0, 
327 West 41st St., New York 36, N. Y. 

Send me- postpaid -for 10 days FREE TRIAL the 
6 -Vol. McGraw -Hill TV, Radio and Changer 
Servicing Course. If okay, I'll remit only $4.95 
in 10 days; then $5.00 monthly for 5 months. 
(A total saving of $11.85 on the regular price of 
the Course and Detect -O- Scopes.) Otherwise, 
I'll return Course in 10 days; pay nothing. 

ALSO send FREE (to KEEP whether or not I keep 
the Course) the 3 Ty, RADIO, and csecusT DETECT- 
0-SCOPE CHARTS,-total value $3.00. 

Name 
(Please Print Clearly) 

Address 
Zone No. 

City (if any) .State 
CHECK HERE if you prefer to enclose first 
payment of $4.95 With coupon. Same easy pay 
plan; same 10 -day return privilege for full re- 
fund. RTN -10 

they do, where they are used, and how 
they are installed and oriented. The 
three chapters which comprise the 
book cover antenna systems in gen- 
eral, installation procedures, and re- 
pair and maintenance. 

. * . 

"RECEIVING TUBE SUBSTITUTION 
GUIDE BOOK" by H. A. Middleton. 
Published by John P. Rider Publisher, 
Inc., New York. 68 pages. Price $1.35. 
Paper bound. Third Supplement. 

With the current widespread dis- 
tribution of European -built electronic 
gear more and more technicians find 
themselves confronted with the prob- 
lem of finding U. S. substitutes for 

foreign tubes. One of the main sec- 
tions of this guide is devoted to 
European- American and American - 
European equivalents. Two other sec- 
tions cover receiving tube substitutions 
and picture tube equivalents. In each 
instance the original tube is listed, its 
substitute listed, an estimate of its 
performance is given, and then the 
necessary circuit changes outlined, 
where required. 

This supplement carries a cumula- 
tive index which covers all of the 
tubes in this and the two preceding 
supplements as well as the original 
volume, `Receiving. Tube Substitution 
Guidebook." 30 

A TWO- TRANSISTOR RADIO RECEIVER 

THE demand for compact transistor re- 
ceivers seems to be almost insatiable as 

more and more of the "build -it- yourself" 
crowd become familiar enough with tran- 
sistor circuitry to tackle receiver con- 
struction. - 

The circuit shown below is an ex- 
tremely efficient reflex type which pro- 
vides good reception of local broadcast 
stations without the need for an external 
antenna -the ferrite coil antenna being 
sensitive enough for short -range recep- 
tion. Although the commercial version of 
this receiver, the Allied "Knight" kit 83- 
Y -262, comes with a printed circuit panel 
which eliminates much of the wiring 
chore, the circuit can be assembled using 
standard wiring techniques. 

One of the newly developed alkaline 
batteries ( RCA ) is provided with the kit 
and it plus the extremely low current 
drain of the transistors used permit 
months of operation without battery re- 
placement. 

A miniature dynamic earphone, 4000 
ohms or better, on a three -foot cord per- 

Over -all view of "Knight" transistor set. 

mits "personalized listening" so this set 
can be used virtually anywhere. The re- 
ceiver, as supplied in kit form, weighs a 
mere 11 ounces., Allied provides a sim- 
ulated leather carrying case for the re- 
ceiver which is designed to clip on a belt 
or be hand carried. The kit is priced 
at $14.65. 30 

Schematic of two -transistor receiver. Standard parts are used in construction. 

LI 

RFC 3 

RI, R8- 47,000 ohm, 1/2 w. res. 
R2- 82,000 ohm, 1/2 w. res. 
Rs -2200 ohm, 1/2 w. res. 
R4 -1000 ohm, 1/2 w. res. 
Rs- 10,000 ohm, 1/2 w. res. 
Ra -82 ohm, 1/2 w. res. 
Re- 10,000 ohm volume control (with switch 

Si) 
Rs -5600 ohm, 1/2 w. res. 
RIO -180 ohm, 1/2 w. res. 
CI -82 pujd., disc ceramic capacitor 
Cs -400 ppfd. variable capacitor 
Cs, Cn- 9041fd., 3 v. elec. capacitor 

Re 
RFC4 

P-N-P 
V2 

CIO 

CI! RIO 

EARPHONE 

I SI 

_J 

=Cl2 

BI 

C4, Cs, CIa, Cl2 -.005 pfd. disc ceramic capacitor 
Cs, C7 -5 pfd., 6 v. elec. capacitor 
Cs -.001 pfd. disc ceramic capacitor 
Cs-.01 pfd. disc ceramic capacitor 
Li- Ferrite loop antenna 
RFC1-.5 mhy. r.f. choke 
RFC's, RFCs, RFC4 -1 mhy. ri. choke 
CRI -IN34A germanium diode 
BI -6 volt battery (RCA VS -300) 
Sr- S.p.s.t. switch (on R7) 
Earphone -4000- ohm earphone (or higher) 
V1, V2- "p -n -p" junction transistor (RCA 

2N140 or equiv.) 
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COMING 
SOON! hifi 

ANNUAL 
& AUDIO HANDBOOK 

(compiled by the editors of Radio & TV News) 

Authoritative, comprehensive guide to hi -fi construction, 
maintenance and equipment . . . compiled by top au- 
thorities in the field. Includes complete instructions and 
plans for setting up your own system covers preamps, 
equalizers, amplifiers, tape recorders, speakers, enclosures 
and stereophonic sound. 

PARTIAL CONTENTS 

Why's and wherefore's of room acoustics, speakers, 
enclosures. 

How to buy and install preamps, equalizers, tone controls. 

Do's and don'ts of amplifiers. 

Latest techniques and ideas on stereophonic sound. 

Tape recording ideas and recorder guidance. 

Transistor hi -fi. 

All about speakers and enclosures. 

Building, servicing and improving hi -fi systems. 

WATCH FOR THIS NEW ZIFF -DAVIS PUBLICATION 

AT YOUR FAVORITE NEWSSTAND 

only $1.00 
October, 1957 189 
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R E A L I ST I C® 
HIGH FIDELITY 

FM TUNER 

Name 

Address 

$3.50 Down 

$5.00 Monthly 

Wired Hi -Fi 

at "Kit" Prices! 

Features not found in tuners 

twice ifs price) 5 pv. sensitivity 
for 20 db quieting. Armstrong - 
Foster- Seeley circuit praised by 

Consumer Maga z ine s. 20.20,000 
response. Write for full tech- 

',iced bulletin. $39,95 

Radio Shack Corp. 
167 Washington St, 

City State Boston 8, Mass. 

FM Tuner @ $39.95 

Send FM Tuner Bulletin TFM -3 

Send 1958 Radio Shack Catalog 

230 Crown Street 
New Haven 10, Conn. 

R E A L I S T I C O 

HIGH FIDELITY 

10 Watt 
AMPLIFIER 

Wired Hi -Fi 
at "Kit" Prices! 

America's Top Amplifier Value! 
10 watts (18 watts peak), ±1 
db 20- 20,000 cps. Built -in RIAA 
equalized preemp, Separate 
bass and treble boost -cut con- 
trols. Push Pull output. Write 
for descriptive bulletin TAF -10. 

Radio Shack Corp. 
167 Washington St. 

Boston 8, Mass. 

230 Crown Street 
New Haven 10, Conn. 

$29.95 
Name 

Address 

City State 

10 Watt Amplifier @ $29.95 

Send Amplifier Sheet TAF -10 

Send 1958 Radio Shack Catalog 

R E A LI S TIC O 

HIGH FIDELITY 
SPEAKER with 

ENCLOSURE 

$19.95 
Nome 

Address 

City State 

Hi -Fi Speaker System @ $19.95 

Send Technical Sheet T5S -10 

Send 1958 Radio Shack Catalog 

It.Registered Trademark 

Wired Hi -Fi 

at "Kit" Prices! 
Ultro- compliant suspension cone 

speaker in furniture finished 
wood enclosure. Hos verified 
response of 50- 12,000 cps. 

Really Compact . . . 14'/, x 11 

101/2". Send for Technical 
Bulletin TSS -10. 

Radio Shack Corp. 
167 Washington St, 

Boston 8, Mass. 

230 Crown Street 
New Haven 10, Conn. 
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Booklet 

r% 
II Manufacturers' 

A Literature 
NEDA SUPERVISION PLAN 

The National Electronic Distributors Association 
(NEDA), 343 S. Dearborn St., Chicago 4, Ill., has issued a 
simplified plan for the supervision of outside salesmen's 
daily selling activities. 

Entitled "Sales Supervision of Distributors' Salesmen," 
the book is said to be the first of its kind produced 
specifically for the electronic parts distributor. The six 
simple forms recommended will provide the facts and 
figures required to adequately supervise and control such 
daily activities. 

The forms, available from NEDA are : salesman's daily 
report, record of customer's purchases (4 years), sales- 
man's date book (record of calls and orders), registered 
prospect follow -up system, weekly report of "pushline" 
sales, and monthly quota and sales record. 

Distributors interested in using this new plan can in- 
stall it progressively if desired. Contact NEDA for 
information. 

THERMOSETTING TAPES 
Minnesota Mining and Manufacturing Co., 900 Bush St., 

St. Paul 6, Minn., has issued a new four -page booklet 
which outlines the properties, recommended application 
procedures, and advantages of "Scotch" brand electrical 
tapes with thermosetting adhesive. 

A property table lists physical and electrical properties 
for 15 tapes with paper, cloth, film, and laminated backings 
ranging from class A through class H temperature 
classifications. 

Copies of "Thermosetting Electrical Tapes" are avail- 
able without charge by writing Dept. D7 -207 of the 
company. 

ELECTRON TUBE DESIGN 
An Air Force guidebook for the design of electron 

tubes with longer life and increased reliability has been 
released for industry use through the Office of Technical 
Services, U. S. Department of Commerce, Washington 
25, D. C. 

The volume covers the factors influencing electron tube 
life through a study of tube design, materials, and process- 
ing. From the information provided, circuit and systems 
design engineers as well as tube users can estimate the 
effects of variables on the reliabilities of their systems 
and devise means of lengthening tube life, increasing 
reliability, and reducing servicing costs. 

Written by T. H. Briggs of the Wright Air Develop- 
ment Center, "Electron Tube Operation as Influenced by 
Temperatures and Voltage" contains 90 pages and is priced 
at $2.50 a copy. Orders should be sent to the OTS. 
Payment must accompany such requests. 

INSTRUMENTATION TAPES 
Minnesota Mining and Manufacturing Company, 900 

Fauquier Ave., St. Paul 6, Minn., has released an 8 -page 
brochure covering its line of "Scotch" brand magnetic 
tape for instrumentation use. 

Each tape is described as to its special features and 
properties and then this information is presented in tab- 
ular form for ready comparison and selection. 

RCA DISTRIBUTOR BROCHURE 
The Components Division of Radio Corporation of 

America, Camden, N. J., has issued a new 22 -page brochure 
covering its complete line of electronic components and 
test equipment sold through distributors. 

RADIO & TV NEWS 
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Entitled "RCA Electronics Compo- 
nents," the new publication includes 
more than 115 photographs and illus- 
trations covering its new line of service 
test equipment and accessories, "Gold 
Label" speakers, hi -fi speakers and 
enclosures, styli and cartridges, TV re- 
ceiver parts, service parts for radios 
and phonographs, and the company's 
complete line of batteries. 

The brochure is available from in- 
dependent distributors or from the 
division direct. 

NEW IRC PUBLICATIONS 
International Resistance Company, 

401 N. Broad St., Philadelphia 8, Pa. 
has issued four new publications cover- 
ing its resistor, potentiometer, and 
component lines. 

The "Electronic Components Guide" 
contains comprehensive data on a com- 
plete line of resistors and electronic 
components (including those of the 
firm's subsidiary, Circuit Instruments 
Inc. and the Hycor Division). Data 
given includes JAN or MIL equiva- 
lents, rated wattage, standard toler- 
ance, temperature rise, temperature 
coefficient, maximum operating tem- 
perature, ohmic values, and dimen- 
sions. 

Bulletin G -lb provides full details on 
the firm's Type MV high voltage re- 
sistors; Bulletin A -3a deals with the 
construction, dimensions, materials, 
etc. for Type 2W rheostat potentiom- 
eters; while Bulletin P -4 provides full 
details on Type PW -20 resistors. 

Write the manufacturer direct for 
any or all of these publications. 

TOBE SERVICE CAPACITORS 
Tobe Deutschmann'Corporation, 3455 

Vega Ave., Cleveland, O. has just 
issued a 26 -page, two -color catalogue 
covering its line of service capacitors. 

The publication ( #5701) provides 
complete specifications, list and net 
prices, and other pertinent data on a 
line of molded tubulars, metalized 
paper, ceramic disc, twist -prong elec- 
trolytic, tubular electrolytic, and in- 
dustrial type capacitors. 

The company's local distributors 
have copies of this catalogue or it can 
be ordered from the manufacturer. 

TRANSISTOR SERVO AMPS 
Daystrom -Transicoil Corp., a Day - 

strom subsidiary, Worcester, Mont- 
gomery County, Pa. is now offering 
copies of its single -page data sheet 
which lists complete specifications on 
a new line of hermetically sealed, tran- 
sistorized servo amplifiers. 

The new units covered by Bulletin 
101 are designed specifically for ap- 
lications requiring a high order of 
precision, miniaturization, and depend- 
ability. These amplifiers produce volt- 
age gains of 100 to 1, 200 to 1, 2000 
to 1, and 4000 to 1. They are designed 
to be used with the company's motors 
and motor -driven induction generators 
in sizes 8, 9, 11, 15, and 18. 

Data includes dimension drawings, 
(Continued on page 192) 

"BREEZE 
THROUGH" 

FCC 
LICENSE 
EXAMS 

LICENSE MANUAL 
FOR RADIO 
OPERATORS 

By J. R. Johnson 
A complete, simpli- 
fied study guide for 
getting your "ticket" 
as a commercial 

operator. 

Train for 
better pay 

in communications - 
most interesting jobs 

Here, at last, is a simplified. 
low cost guide to FCC Examina- 
tions for commercial operator li- 
censes . written so you can 
easily understand AND REMEM- 
BER IT. Covers ALL EIGHT 
exam elements, not just some of 
them. Reviews almost 2200 typical 
FCC exam questions. Gives 
straight -to- the -point answers. In- 
cludes full details on the changes 
in examination elements 1 and 2. 

Covers all necessary examination data from electrical and 
radio fundamentals to navigation and related subjects. 

Anyone with basic radio training will find Johnson's 
LICENSE MANUAL FOR COMMERCIAL OPERATORS 
the ideal training book for making this all important step 
in getting one of communication's most interesting, best 
paid technical jobs. 

10 -DAY FREE EXAMINATION 
-I 

Dept. RN -107, RINEHART & CO., Inc., 
232 Madison Ave., New York 16, N. Y. 
Send Johnson's LICENSE MANUAL FOR RADIO OPER- 
ATORS for 10 -day examination. If I decide to keep 
book. I will send 05.00 (plus postage) in full pay - 

(t. Otherwise. I will return book and owe nothing. 
SAVE! Send $5.00 with order and we pay postage. 

Same 10 -day return privilege with money refunded.) 

Name 
Address 
City, Zone, State 
OUTSIDE U.S.A. $1..50 cash with order. Some 

10 -day return privilege with money refunded. 

NEW G -E 
A dramatic new cartridge to bring you 

new heights in Hi -Fi performance! 

New Full -range Reproduction. 
General Electric's VR 11 magnetic 
cartridge makes possible faithful re- 
production in the frequency range 
from 20 through 20,000 cycles. 

New 4 -Gram Tracking Force. 
Lateral compliance of the VR II 
has been extended to 1.7 x 10-6 cm 
per dyne, permitting a tracking 
force of only 4 grams to minimize 
record and stylus wear. 

Instant CLIP -IN -TIP Stylus. 
Stylus replacements can be made 
at home without removing cartridge 
from tone arm. No need to discard 
an entire assembly when only one 
tip is worn. 

New Electrostatic Shielding. 
Prevents pick -up of electrostatic in- 
terferences and hum; also grounds 

October, 1957 

stylus assembly, preventing build -up 
of electrostatic charges from the 
record surface. 

New Lightweight Construction. 
Microscopic precision and strong, 
lightweight construction of General 
Electric's new VR xi assure your 
continued pleasure and satisfaction. 
Hear the difference! Ask for a dem- 
onstration at your dealer's. 

For further information write to: 
Specialty Electronic Components Dept. 
Section HFR1057 
West Genesee Street, Auburn, New York 

In Canada: 
Canadian General Electric Company 
189 Dufferin Street, Toronto 3, Canada 

GENERAL ELECTRIC 
191 
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wiring and socket base diagrams, elec- 
trical characteristics, and other impor- 
tant information. 

"CERAMAGNET" DATA 
Stackpole Carbon Company, St. 

Marys, Pa. has available a 12 -page 
bulletin covering its "Ceramagnets " - 
high coercive force permanent mag- 
nets that are molded from low cost 
ceramic powders. 

Bulletin RC -11A includes many 
helpful diagrams and illustrations of 
specific uses for the product along 
with advantages for various mechani- 
cal, electrical, and electronic applica- 
tions. Also included are ten graphs 
plotting every magnetic characteristic 
of importance to design engineers. 

RECTIFIER REPLACEMENT DATA 
The Semiconductor Products De- 

partment of General Electric Com- 
pany, Syracuse, N. Y. has issued a 
new, revised replacement guide for 
electronic service technicians on using 
germanium rectifiers to replace selen- 
ium rectifiers in television sets. 

The guidé lists all American -made 
television sets built since 1953 in 
which selenium rectifiers may be con- 
veniently replaced by the company's 
germanium units. The guide lists the 
manufacturer's name, model number, 
and chassis number, the selenium 
rectifier part number, and the snap -in 
replacement rectifier number. In addi- 
tion, wiring and mounting instructions 
for germanium rectifiers are included. 

The company's authorized tube and 
transistor distributors will supply this 
guide without charge on request or 
technicians can write the firm direct. 

"SUCCESSFUL FINANCIAL 
MANAGEMENT' - - 

Sylvania Electric Products Inc., 1740 
Broadway, New York 19, N. Y. has 
prepared and is distributing a new 
booklet, "Successful Financial Manage- 
ment," which suggests methods for 
distributors of electronic parts, such 
as receiving tubes, TV picture tubes, 
antennas and accessories, to insure 
adequate financial control over funds 
invested in their businesses. 

Prepared by Gordon K. Douglass of 
the, company's special finance services, 
the book outlinés specific steps which 
can be taken to avoid financial pit- 
falls. The company is distributing this 
booklet without charge as a service to 
the electronic distributing field. 

TV ACCESSORIES 
A 32 -page publication providing 

complete information on a wide va- 
riety of products used in TV installa- 
tions has just been issued by iE Man- 
ufacturing, 325 N. Hoyne Ave., Chica- 
go 12, Ill. 

This multi -color catalogue covers 
the firm's complete line of television 
hardware accessories, guy wire, tele- 
scoping masts, and malting. A com- 
plete line of accessories is covered in 
the text and there are illustrations 
and descriptions of each item. 

Copies of this new publication are 
available without charge upon direct 
request to the manufacturer. 

MARINE RADIO EQUIPMENT 
Lafayette Radio, 165 -08 Liberty 

Ave., Jamaica 33, N.Y., has issued a 
four -page data sheet covering an ex- 
tensive line of marine radio equipment 
for the small boat owner. 

Pictured and described in some de- 
tail are portable marine radiotele- 
phones; direction finders and depth in- 
dicators; fixed installation radio tele- 
phones; portable power sources, both 
regular and sine -wave regulated; in- 
verters and converters; portable re- 
ceivers; and radio transceivers. 

The data sheet is available without 
charge on request. Please specify ST- 
69 when writing. 

ALUMINUM ELECTROLYTICS 
General Electric Company has re- 

cently issued a four -page data sheet 
which describes its line of d.c. alumi- 
num electrolytics for radio, television, . 

and other communciations equipment 
applications. 

Entitled "Alumalytic Capacitors," 
the publication lists performance char- 
acteristics and includes- tables which 
enable the reader to calculate the 
capacitor's size from voltage and mi- 
crofarad ratings. 

The folder may be obtained by writ- 
ing the company's Irmo, South Caro- 
lina plant and asking for publication 
GEZ -1912. 30 

FEATURING FAMOUS FACTORY - 

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" TV SET 
with every re- 
ceiving tube or- 
der of $100.00 
or more! 

FREE 
16" TV 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. 
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QZ4 
lA7GT 
1B3GT 
1C5GT 
106 
1C7G 
1DSGP 
1 H4G 
1.1667 
1L4 
1 L6 
1 LA4 
1 LA6 
1L64 
1LC5 
1 LC6 
1LD5 
1 LE3 
1LH4 
1LN5 
1N5GT 
1R5 
1S5 
174 
1U4 
11.15 
1V2 
1X2 
2A3 
2A7 
2D21 
3A4 
3A5 
3AL5 
3AU6 
3826 . 

3BC5 . 

36N6. 
3CB6 . 

3Q5G7 
354 
3V4 
4BQ7 
4627 . 
SAME 
5AN8 
5A95 

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 
50 
45 
50 

.46 

.45 
70 

.66 

.49 

.54 
50 

.50 

.52 

.52 

.57 

.57 

.57 

.57 

.55 

.56 
46 
55 

.75 
. .75 
. .79 

.79 

.49 

5ÁT8 .. 79 
SIG 79 
5T8 79 
5U4G . . 48 
SUS .79 
5V4G . .57 
5V6GT . .49 

.79 

.38 

.42 
44 
56 

.46 

5Y3 
5Y4G 
5Z3 
6A7 
6A8 
6A84 
6AC7 
6ÁF4 
GAGS 
6AC7 .. .68 
6AH4G2. . .69 

6A K5 
GALS 
6AM8 
6A N8 
6Aß5 
GAS5 
6A57G 
6AT6 
6AT8 

.47 
. . 2.25 

6AU4GT.. .64 
6A.USGT.. .60 
6AU6 ... .42 
6A U8 .. .79 
6AVSGT. . .64 
6AV6 . .. .38 
6AW8 .. .89 
6AX4GT. . .65 
6AX5GT.. .56 
6BA6 ... .46 
6BC5 . .. .49 
6BC8 . . .89 
6BDSGT. . .52 
6BE6 ... .45 
6BF5 .39 
6BG6G ..1.17 
66116 ... .50 
68l6 .... .46 
6BK5 ... .67 

6887 . . .75 
6BL7GT .. .74 
6BN6 . . .57 
6BQ6GT. . .79 
6BQ7 .. .75 
6BY5G .. .57 
68Z7 .. 75 
6C4 36 
6CB6 50 
6CD6G ..1 17 
6CU6 .. 79 
6D6 47 
6E5 43 
6FS 36 
6F6 37 
6H6 .37 
6J4 1 59 
6J5 38 
6J6 48 
6K6GT .. 38 
687 .38 
6L6 67 
6 N7 
6Q7 .. .59 

654 39 
658GT .. 70 
65A7 .. 47 
65B7Y .. 75 
65C7 .. 47 
6507 .. 40 
65117 .. 42 

6587 .. 
65L7GT.. 
65N7GT.. 
6507 ... 
6557 ... 
674 
GUS 
6U8 
6V3 
6V6GT 
6W4GT .39 
6WGGT .52 
6X4 .38 
6X5 .38 
6X8 .74 

.49 

.56 

.56 

.40 

.40 
85 

.67 

.54 

.79 

.79 

.45 

7A4 .46 
7A5 .52 

12.15 .... .39 
12L6 .59 

7A6 .44 
7A7 .44 

125A7 .47 
12507 .54 

7A8 44 
7AU7 . 69 

125.17 ... .44 
12587 .47 . 

784 
7B5 

43 
40 

125L7GT .59 
125N7GT . .56 

7B6 
787 

41 
42 

125Q7 . . .39 
12V6GT.. .44 

7B8 
7C4 

46 
40 

12W6 
12X4 

.. .59 .. .36 
7C5 
7C6 

41 
42 

14A7 
1486 

7C7 
7E5 

44 
44 

14Q7 
1978 

7E6 
7E7 
7F7 
7F8 

44 
48 
58 
65 

19BG6G .1.17 
25BQ6GT. .84 
25CA5 . .79 

707 
7N7 

74 
.57 

25CD6 ..1.29 
25CU6 . .99 

7Q7 
7X7 

.58 

.64 
25L6GT . . .46 
25W4GT. . .42 

7Y4 
7Z4 

34 
39 

2526 ... 36 
27 24 12A4 . 

12A6 
12AB5 

. .59 
. .40 3565 ... .47 

35C5 . . .47 
12AO5 
12AT6 

. .59 
. .49 
. .40 

35L6GT . .46 
35W4 ... .38 

I2AT7 
12A U6 

. .65 

. .42 
35Y4 . .38 
35Z3 ... .40 12AU7 

12AV6 
12AV7 
12AX4GT, 

. .58 

. .41 

. .66 

35Z5GT .. .38 
39/44 .. .25 
5OA5 . .. .47 

12AX7 
12AZ7 

.64 
. .62 
. .62 

5085 ... .47 
5005 . . .47 

12BA6 .45 
5OL6GT . .44 
80 ... . .39 

12667 . .59 84/6Z4 . . .45 128E6 
12BH7 
12BY7 

. .45 
. .59 117L7GT.1.25 

117N7GT. 1.25 
12CA5 
12CU6 

. .59 
.79 

117P7GT. 1.25 
117Z3 . .36 

12Dß6 117Z6GT . .61 

Receiving Tubes Sent Parcel Post 

FREE 1 
TWO SET COUPE 

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. 

STANDARD LINE 
ELECTRIC COMPANY 

432 HARRISON AVENUE, HARRISON, N. J. Phone: HUmboldt 4 -4997 
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egulated Transistor Supply 
(Continued from page 55) 

This means that even though the sup- 
ply voltage contains considerable a.c. 
ripple, the output voltage will be vir- 
tually hum free. A practical emitter 
follower regulator circuit is shown in 
Fig. 2. 

Ti is a 25.2 v. filament transformer 
used to step down the line voltage and 
provide isolation from the power lines. 
The secondary of the transformer is 
connected to a bridge rectifier that 
gives the advantages of a full -wave 
rectifier without the necessity of a 
center -tapped transformer. The Gen- 
eral Electric germanium rectifiers 
used, although little larger than a pen- 
cil eraser, are rated for 25 amperes 
peak, 150 ma. average current at 131 °F 
so there is plenty of built -in safety 
factor for this application. The only 
filtering used is a single 50 µfd. capaci- 
tor, but as mentioned previously there 
is no need for extensive filtering of 
the d.c. supply to the emitter -follower 
regulator. The a.c. output voltage of 
the rectifier and filter is about 35 volts. 

The voltage reference used in this 
power supply is three, 4 -volt mercury 
cells connected in series. It may not 
seem very elegant to use batteries in 
a power supply designed to eliminate 
the need for batteries, but there are 
several advantages to the use of bat- 
teries as a reference. The first advan- 
tage of batteries is that they are cheap 
and readily available. It is possible to 
use a zener diode as a reference, but 
to achieve good results it is necessary 
to use an additional transistor and 
zener diode in the circuit to act as a 
constant current source for the refer- 
ence diode, all of which adds to the 
expense.° 

By using batteries for a voltage ref- 
erence, it is also possible to operate 
the magnetic cartridge preamplifier 
from the same batteries and eliminate 
the possibility of any hum being intro- 
duced into the first stages where sig- 
nal levels are low. The batteries used 
have a capacity of 2200 ma. -hours and 
since the current drain is low, the 
power supply could be operated three 

Fig. 2. Complete transistor regulated supply. 

4+ 

C1, Cs--50 pfd., 50 v. elec. capacitor S,- D.p.s.t. switch 
TL -Fil. trans., 117 r. a.c. to 25.2 r. @ 1 amp. 

(Stancor P -6469 or equiv.) 
Bi -Three 4 -volt mercury cells in series (Mal- 

lory TR -233R or equiv.) 
PL1 -117 volt neon bulb 
CR1, CRs, CRs, CR4-Germanium rectifier 

(General Electric 1N91) 
Vi -Power transistor (Mount on heat sink, see 

text. P -11, 2N256, 2N156, or equiv.) 
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NEED 
THIS... 

BA CATALOG 

A COMPLETE BUYING GUIDE FOR EVERYTHING IN 

RADIO TV 
ELECTRONICS 

f72 
ICING -SIZED 

PAGES 

EVERYTHING 
IN RADIO 
TV AND 

ELECTRONICS 

100íS OF 
NEW ITEMS 
LISTED HERE 
FOR 1ST TIME 

ANNUAL CATALOG 581 

óbÖÓúb Cisöli.ü;íb6 

611aTixltÍpt? i w. ,..,a.-... á ,..tb d..../,'"/ 
..ó ,,,.m. ,ó, T 
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21 PAGES 
OF BARGAINS 
NOT IN ANY 
OTHER CATALOG 

RU,f y 
TODA y, 

sang BURSTEIN -APPLEBEE CO. Dept. Mr 
Two, TRl 1012 -14 McGee St., Kansas City 6, Mo. 

ROTIL_ 
Send Free 1958 B -A Catalog No. 581. 

.LONÉ BAlti NAME 

ADDRESS 

CITY STATE 

I 
I 

I 
I 

I 

ENGINEERING 
Prepare for 
unlimited op- 
portunities of 

on - IN 27 MONTHS the 
ic Agge! Ear 
Your B.S. DEGREE IN 27 MONTHS in Aeronautical, Chem - 
ical, Civil, Electrical or Mechanical Engineering; in 36 
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 

io 
rate, Graduates in demand. Spa- cus pus; 20 i, dorms, gym. playing field. Earn part of your expenses ses i Fort Wayne while studying. G.I. 

approved. Enter Dec., March, June, Sept. Catalog. 

B.S. DEGREE 

INDIANA TECHNICAL COLLEGE 
9107 E. Washington Blvd., Fort Wayne 2, Indiana 

Please send me free information on B.S. ENGINEERING 
DEGREE IN 27 MONTHS as checked. 

El ectronics Chemical Aeronautical Civil Mechanical Electrical 
B.S. DEGREE IN 36 MO. IN Math. Chem. Physics 
Name 

Address 

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. 
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COMPAREI 
- THE PRICE 
- THE QUALITY 

HI -FI ELECTRONEX SAVES YOU 

IMPORTANT MONEY ON EVERY BUY 

Every Item Sold On A 

MONEY BACK GUARANTEE 

SPEAKERS - 2 WAY 

MODEL NM - 8. Max. Power - 6 watts. Impedence -8 
or 16. Frequency range: 40 - 16,000. Resonance fre. 
quency: 55 -70. 8 1/8" dia. 
x 4 1/4" depth. 
$12.95. Shpg. wt. - 5 lbs. 
MONEY BACK GUARANTEE. 

PAX - 12B. Max. power - 
10 watts. Impedence - 16. 
Frequency range: 30 - 
16,000. Resonance frequen- 
cy: 35 - 50. 12 1/8" dia. 
x 6 3/8" depth. Woofer - 
10,000. Tweeter - 10,000 
$29.95. Shpg. wt. -13 lbs. 
MONEY BACK GUARANTEE. 

CRYSTAL MICROPHONES 
G - 700 
Table crystal microphone de- 
signed for tape recorder. 
Especially designed for 
speech, but usable for vari- 
ous purposes due to good 
characteristics. Frequency 
range: 70 - 7,000 c/s ± 7 
db. Sensitivity - 52 db. Die - 

cast body finished in Dark Brown. 
3.95 MONEY BACK GUARANTEE 

C100 CRYSTAL MIKE 
Rod type small and light 

crystal microphone; easily 
removed from stand and used 

as a hanger mike by means of an 
adapter. Frequency range: 150 - 8,000 

c/s ± 7 db. Sensitivity - 55 db. Chromi- 
um plated body with built -in ON -OFF switch. 
$4.95 MONEY BACK GUARANTEE 

TWEETER - HIGH" FREQUENCY 
PT - 18. Cone type. Frequency range - 3,000 
to 16,000. Maximum power (W) - 20. A Cross- 
over network is required. See LC - 100. Voice 
coil impedence, 8 - 16 ohms. 
$3.95 MONEY BACK GUARANTEE 

CROSSOVER NETWORK 
Crossover frequency 2500 or 3500. Network 
matches 8 - 16 ohm speakers with insertion 
loss reduced to a minimum. 
LC - 100. $6.95 MONEY BACK GUARANTEE 

TONE ARMS - VISCOUS DAMPED 
'These highest qual- 
ity viscous tone 
arms will mount all 
standard cartridges 
including dual stylus 
types. Cartridge is 
mounted in slide 
which slips into 
front end of arm. 
Excellently designed 
- beautiful models. Is 
essentially horizon- 
tally balanced mak- 
ing for excellent 

lateral stability and still viscous damping even 
if turn table is not completely level. Full in- 
structions. MONEY BACK GUARANTEE. 

SV - 12. 12 ". Shpg. wt., 3 lbs. $14.95. 
SV - 16. 16 ". Shpg. wt., 5 lbs. $22.95. 

FREE-With Initial Purchase - $1.00 Value 
Camel Hair Brush for Phono Pick -Up. 

HI -F1 ELECTRONEX 
5880 Hollywood Blvd., Los Angeles 28 
Phone: HO 2-1133 

SEND FREE CATALOG listing OVER 100 
Additional Money- Saving HI -FI Components 
Enclosed find ( ) money order ( ) check 

for $ PLEASE SHIP 

NAMF 
ADDRESS 

CITY, ZONF STATF 

TERMS: 25% deposit with order. Bal., C.O.D. 
F.O.B. Los Angeles, California. HI -2 
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hours a day for a year before the bat- 
teries would need to be replaced. 

Construction 
The only critical part about the 

construction of this regulated power 
supply is the necessity for mounting 
the power transistor on a heat sink. 
It is also necessary to insulate the 
transistor from the heat sink because 
the collector is connected to the tran- 
sistor case and if the transistor is not 
insulated, the chassis will be "hot ". 
The author used a Minneapolis- Honey- 
well P -11 transistor which is furnished 
with a mica insulating washer. This 
transistor and washer were bolted on 
a 2" x 2" metal plate and the plate, in 
turn, was bolted to a metal box 3" x 
4" x 5 ". The bridge rectifier and ca- 
pacitors can be mounted on terminal 
boards and the batteries held by con- 
ventional battery clips. The bottom 
view of the assembly is shown in the 
photograph. 

It is necessary to disconnect the 

battery from the power tra 
when the power supply is not ener- 
gized otherwise the battery would 
quickly discharge through the base - 
emitter circuit. For this reason, the 
a.c. "on -off" switch also disconnects 
the battery. 

If it is desired, the power supply 
circuit could be built on the same 
chassis as a transistor amplifier. The 
author chose to make it a separate 
unit to minimize hum problems and 
to make use of the power supply for 
experimentation with other circuits. 
By changing the batteries, it is possi- 
ble to get a variety of regulated out- 
put voltages. A more elaborate version 
of this power supply might also be 
built with a multi -position switch to 
select the desired output voltage. 

REFERENCES 
1. Lowry, Hugh, R.: "All Transistor Hi -Pi 

Amplifier," RADIO & TELEVISION NEWS, No- 
vember 1956. 

9 Lowry, Hugh, R.: "Transistorized 
Regulated Power Supplies," Electronic De- 
sign, February, March 1956. 

Power Supply for Transistors 
By PAUL S. LEDERER 

EXPERIMENTATION with transistors 
requires a low -voltage - d.c. supply. 

Batteries are generally used if one or 
two d.c. voltages are all that are required. 
If the range of experimentation is to 
be extended, however, the number of 
batteries required would become cumber- 
some. 

The variable voltage power supply to 
be described will deliver a maximum 
current of 22 ma. (at 15.5 volts) into 
a 700 -ohm load. The maximum voltage 
obtainable is about 60 volts, while the 
minimum is about 10 volts. This range 
will satisfy most transistor requirements 
other than those of power transistors. 
The ripple reaches a maximum of about 
20 mv. r.m.s. when the supply delivers 
the minimum voltage (4.2 volts) into 
a 700 -ohm load. This percentage ripple 
of .5% decreases when the supply out- 
put voltage is raised. 

The power supply uses a small power 
transformer (designed to power pre- 
amplifiers and other similar small de- 
vices ) delivering about 115 volts at 30 
ma. and 6.3 volts at .55 amp. This 
transformer, or one of similar charac- 
teristics, is available at most radio supply 
stores. A small selenium half -wave rec- 
tifier in series with a current limiting 
resistor charges an electrolytic capacitor 
connected to the plate of a triode. This 
triode, a type 6C4, is in series with the 
load on the supply output. Its action as 
a variable attenuator depends on con- 
trol of the tube's plate resistance by 
means of the grid bias. This bias is 
controlled by a pot connected across a 
small neon bulb. 

The neon bulb, fed from the rectifier 
through a series resistor, acts as a vol- 
tage regulator. The plate resistance of 
the tube is determined by the grid -to- 
cathode voltage at the tube, which is 
the difference between the voltage from 
the cathode to the minus side of the 
supply (the voltage across the external 
load) and the voltage from the triode 
grid to the minus side of the supply. 

This latter voltage depends on the pot 
setting and determines the output. 

A certain amount of regulation is in- 
herent in this supply. For a given setting 
of the pot, if a change of load occurs, 
such as an increase in the current drawn 
from the supply, the following will hap- 
pen: The increased current will cause a 
larger voltage drop across the tube, re- 
sulting in a lower voltage from the 
cathode to the minus side of the supply 
( and thus the output ) . This results in 
a lowered grid -to- cathode bias with a 
resulting decrease in plate resistance of 
the tube. This, in turn, lowers the vol- 
tage drop across the tube and raises the 
voltage across the load. 

Both sides of the supply are brought 
out to insulated terminals. This makes 
it possible to ground either the positive 
or negative side of the supply making 
it suitable for "p -n -p" or "n -p -n" tran- 
sistors. 

The entire supply occupies a space of 
about 4" x 4" x 3 ". 

A variable voltage power supply circuit 
for use in experimental transistor work. 

R, -47 ohm, 1 w. res. 
R2- 18,000 ohm, I/2 w. res. 
Rs- 33,000 ohm, V2 w. res. 
R5- 120,000 ohm, 1/2 w. res. 
Rs- 100,000 ohm linear taper pot 
Ct, C2-50/30 mid., 150 v. elec. capacitor 
Ti -115 v. Qa 30 ma., 6.3 v. @ .55 a. 
SR, -25 ma. (or larger) selenium rectifier, 

130 v. r.m.s. input 
PL, -NE -2 neon bulb 
V1 -6C4 tube 
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What's 

New in Radio 

CRT ADAPTER 
B &K Manufacturing Co., 3731 N. Southport Ave., Chi- 

cago 13, Ill. is now offering a new, low -cost CRT adapter 
for testing and rejuvenating color TV and 110 degree pic- 
ture tubes. 

The Model C40 adapter is designed to be used with the 
company's Mod- 
els 400 and 350 
CRT instru- 
ments. It tests 
each gun of the 
color picture tube 
separately for 
continuity, inter - 
element shorts, 
opens, or leak- 
age. It checks 
each gun for 
emission and cut- 
off voltage. By 
comparing the 
emission readings 
of red, green, and 
blue guns, diffi- 
cult color trou- 
bles can be iso- 
lated and de- 
tected. I f the 
emission of one 
color gun is low, 
that gun can be rejuvenated. Life or "slump" tests indi- 
cate variations between color guns which will cause diffi- 
culties in color response. 

A bulletin providing complete 
adapter is available from the manufacturer on 
Specify Bulletin No. C40. 

information on this 
request. 

"SPEED!" TUBE TESTER 
Electronic Measurements Corp., 625 Broadway, New 

York 12, N. Y. is now offering its "Speedi" tube tester 
in two models 
and two versions. 

The instrument 
is simple to oper- 
ate, requiring 
only two settings. 
It checks for 
shorts and leak- 
ages as well as 
quality. It will 
handle over 375 
of the currently 
listed tubes in- 
cluding the OZ4. 
It will check 
octals, loctals, 

miniature, and 9 -pin tubes. New listings will be supplied 
by the manufacturer as new tubes appear on the market. 

The Model 301P comes in a hand -rubbed oak carrying 
case while the Model 301 is the sloping- front, counter -case 
version. Both models are available in kit form as well 
as factory assembled. 

INSULATING VARNISH 
General Cement Mfg. Co., 400 S. Wyman St., Rockford, 

Ill, has introduced a new coating that provides protective 
insulation for electronic equipment circuitry. 

Known as the "G -C Red Insulating Varnish," the prod- 
uct is said to have high arc resistance values for a num- 
October, 1957 

THE REACH IS RIGHT AND TIGHT 

with KRAEUTER LONG NOSE PLIERS 

AS MODERN AS TOMORROW 

You can depend on reach- 
ability and cutting power 
with Kraeuter's #1781 
Long Chain Nose Pliers. 
And your reach will be 
tight and sure for those 
hard -to- get -at jobs with 
the extra long milled 
jaws of these pliers. 

Buy the right line -It's 
the Kraeuter line for elec- 
tronic and electrical 
work. Kraeuter tools are 
unreservedly guaranteed. 

Send for catalog #25 
illustrating complete 
Kraeuter line. 

BUY THE FINEST 
BUY KRAEUTER 

BUY AMERICAN 

kraeuter & co., ánc 
FOR 100 YEARS THE FINEST IN HAND TOOLS 1860 -1960 NEWARK. N. J 
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DM35 DYNAMOTOR 
12 Volts 101/2 Amps Input. 625 V. 
225 Ma. Output. NEW 

516Th 

G.E. 
SYNCHRONOUS 
MOTOR DRIVEN 

TIMER 
t Adjustable $6.50 

1 toe t a. t K 

110V. AC BLOWER 
With heating 

c 
oils. 

1725 RPM. 31 / "Blow- 
heel. Suitable for 

heating eng $9.95 cooling ...e a 

ISOLATION 
TRANSFORMER 

Pri. 105 /115/125V.- 
Sec 115V. 1500 Watts 
Dual AC receptacle. 
Staneor $24.50 SP6123. ea. 

FILAMENT 
TRANSFORMER 

Primary 115 V. 60 Cy. 
Sec. 24 Volts @ 3 Amps. 
Fall ease, $2.49 
BRAND NEW.. 

0.200 
MICROAMMETER 

2 ", Mounted in Rubber 
ease with 95 $2. cable Ea. .7Y 

FILAMENT 
TRANSFORMER 

6.3V 10 Amp 115V- 
60cy Primary- $2.19 Each L i 

VEEDER ROOT 
COUNTER 

5 Digit r ttable 
unter. 

$2.95 

115 V AC RELAY 

115 V 60 Cyc Coil 

Contact, 
Aeea $2.49 

G. E. RELAY CONTROL 
(Ideal for Model Controls, Etc.) 

Contains a sigma midget 8,000 ohm, relay (trips 
at less than 2 MA), high 

apedance 
choke, bi- 

metal strip, neon pilot and many useful parts. The 
sensitive relay alone is worth much r than the 
total low 
price f $1.10 Each 10 for $9.25 

POWER SUPPLY KIT BARGAIN. 
Primary 115V, 60 Cy. Sec. 425- 0 -425V. @ 200 
Ma., 6.3V @ 5 Amp., SV @ 4 Amp. Std. Mount- 
ing, plus 6 Hy, 200 Ma. choke and Two $,,qÇ 
8 Mfd. Oil Condensers LL./1 ea. 

SIG. CORPS EARPHONES 
Hi- Impedance Dual Headset, Complete $179per sek 

rif'th Headband 6 Cord. Used. Ter- 
ic Value 2 for 53.25 

AUTO 
TRANSFORMER 

750 Watt -110/220 V. 
60 Cycle. 

ea. $5.95 

PANEL 
2" METERS 

0 -1 Amp $2.95 
0 -5 Amp RF 3.95 
0-120 Ma Thermo- 
0-150 V. AC 3.95 
0 -300 VAC 3.95 

ANTENNA RELAY 
12 Volt DC., DPDT plus 
extra SPST 10 amp con- 
tact. Low loss $1.39 

5. 

METERS 
3" METERS 

O -5 Ma $3.95 
0 -25 Ma DC 3.95 
0.150 VDC 3.95 
200 -0 -200 V. DC 3.95 
0 -2 Amps DC 3.95 
0 -1.5 Amps DC 2.95 
0 -4 Amps DC 3.95 
0 -2 Amps RF 4.95 

OIL CONDENSER BARGAINS 
4 mfd 1000 vdc. 1.25 
4 mfd 1500 vdc. 1.75 
2 mfd 2000 vdc. 1.50 
3 mfd 2000 vdc. 2.75 
4 mfd 2000 vdc. 2.95 
1 mfd 3000 vdc. 1.85 
1 mid 5000 vac. 3.25 

1 mfd 600 VDC $ .25 
2 mfd 600 VDC .45 
4 mfd 600 vdc. .75 
8 mfd 600 vdc. .95 

10 mid 600 vdc. 1.10 
20 mfd 650 vdc. 3.25 

1 mfd 1000 vde. .60 
2 mfd 1000 vdc. .75 

BIG BARGAINS IN LITTLE TYPE 
Kit of 25 WIRE WOUND RES. 5 to 50 watt..51.95 
Kit of 10 TRANSMITTING MICAS 1.00 

.50 
15 MEG 1% METER MULTIPLIE ULT PLIER "30 for 

1.49 
1 MFD 400VDC OIL COND 10 for .95 

Min. Order $3.00-25% With order F.O.B. New York 
10 DAY GUAR. PRICE OF MDSE. ONLY 

ADVANCE 
ELECTRONICS COMPANY 
6 WEST BROADWAY, NEW YORK 7, N. Y. 

Phone REctor 2-0270 

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 gradu- 
ates. Start any quarter. Approved for Vets. 

Bach. Sc. degree in 27 months 
Complete Radio Eng. courses (TV, UHF, FM, Elec- 
tronics). Also Mech., Civil, Elec., Chem., Aero., Eng. 
36- months In Bus. Adm. (Gen. Bus., Acctg., Motor 
Transport Mgt.). Superior students faster. More pro- 
fessional class hours. Small classes. Enrollment lim- 
ited to 1550. Beautiful campus. Well- equipped labs. 
Prep courses. Enter Jan., March, June, Sept. Earnest 

capable students (whose time and budget 
require accelerated courses and modest 
costs) are invited to write Jean McCarthy, 
Dir. Adm., for Catalog and "Your Career in 
Engineering and Commerce." 
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TRI -STATE COLLEGE 
16107 College Avenue Angola, Indiana 

ber of applications. It can be used for 
all solder connections, high voltage 
points, and anti -corona protection, 
with special emphasis on government - 
specification electronics gear. It has 
good adhesive qualities and is resist- 
ant to heat, oil, and acids. It is being 
made available in 2, 4, and 8 ounce 
bottles, 1. and 5 gallon cans, and in 55 
gallon drums. 

CLUTCH- FACING KIT 
Colman Tool & Machine Co. of 

Amarillo, Tex. is now marketing a re- 
placement clutch- facing kit to aid in 
correction of a slipping manual -tuner 
on push- button -tuned auto radios. 

The plastic -boxed kit contains clean- 

ing swabs and two solvents for clear- 
ing old cements off metal clutch plates 
and 25 assorted die -cut clutch facings 
to fit Delco, Ford, Mercury, and 
Lincoln auto radios. The clutch fac- 
ings are self- sticking, adhesive -backed 
cork and rubber composition which the 
manufacturer claims will last longer 
than the original facings. 

COLOR GUN KILLER 
Perma -Power Company, 3100 Elston 

Ave., Chicago 18, Ill. has released a 
"Color Gun Killer," the newest unit in 
its line of equipment for the techni- 
cian. 

The Model T -101 enables each gun 
of a three -gun color tube to be oper- 

ated singly or in combination. It avoids 
cutting or disconnecting leads to make 
color purity adjustments. 

Special illustrated literature 
unit is available on request. 

on this 

TUBE -TRANSISTOR TESTER 
B &K Manufacturing Co., 3731 N. 

Southport Ave., Chicago 13, Ill. has 
announced the availability of a new 
portable dynamic mutual conductance 
tube and transistor tester, the Model 
650 "Dyna -Quik." 

r ®®®®® ® = ® = ® ®® 
NOW ... Check Vibrators 

In ANY Tube Checker 

t 

ADAPTORS 
1 IN 

I Checks Both Three 

and Four Prong 

Vibrators 

I Merely plug into any tube 
checker. Set for 6AX4 I (or 6SN7) for 6 Volt Vibra- 

tors and 12AX4 (or 12SN7) 
for 12 Volt Vibrators. 

*Two lamps viewed through 
top of adaptor indicate 

S NCO E 
VI $RA. 

AppTdR 
MODEL 

VB -2 

whether or not Vibrator 

needs replacing. Rugged - Made of steel. 

1 
Replaceable but unbreakable #51 indicating 

Lamps. Operates easily with Sencore LC2 Leakage I Checker. Complete instructions 
screened on POPULAR 

front. SENCORE 
At leading PRODUCTS 

ONLY $275 
DEALER NET 

IMANUFACTURED BY 

SERVICE 
INSTRUMENTS CORP. 

'171 OFFICIAL RD. ADDISON, ILL. 

distributors 
everywhere 

Transistor 
Tester 
Leakage 
Checker 
Filament 
Tester 
Handy "36" 
Vibra- Daptor 

NAVY TUNING MONITOR #HT55180 4 x 6 x S,,. 
Input 115 V AC or DC 7 -70 Kc. Compi. W/Tubes, 
and Tuning Eye Indicator. Beautiful little 
chassis. Brand new. $ 4.95 
MD -7 /ARC -5 Modulator. For ARC 5 series trans- 
mitters. 1625's in push pull. Separate plugs for 
plate or screen Modulatio. New W /Tubes, 
Dyna. $9.95 
ARC -5 dual Recvr Rack New $1.95 
ARC -5 Xmtr 3 -4 New W /Tubes. $5.95 
30 Mc. IF Strip from APS /15. Has 6 type 
6AC7, 1 6H6, 1 6AG7, 1 6SN7. Complete. $6.95 
Dual Intake Blower. 24 VDC. Constant 
Duty Cycle Motor $4.95 
Panel Meters 21/4"r Sq. Simpson 

0 -1 Mil DC $3.95 
0 -50 Mil $3.49 

MAGNETRON, SPECIAL PURPOSE, XMITTING 
LOWEST PRICES. COMPARE THESE. 

805 $3.00 2C43 $ 7.25 
851 5.00 2C39A ... 9.50 
861 7.00 5J26 175.00 
826 .49 SMX -32 ... 50.00 
838 .49 SMC -11A .. 50.00 
3'71B .49 6L6GA .... .89 
6J4 1.00 VR150 .... .49 
6J4WA 1.95 VR1o5 .... .49 

W. E. DEMODULATOR (CW 50125). Input 115 V. 
60 CPS. Converts modulated carrier current into 
pulses of DC Voltage or current. Standard 19" 
Relay Panel Mount. W /Tubes (6SL7, 6V6, 
807(2), 5U4.) Br. New. $29.95 
SCOPE, SIGNAL GENERATOR & 115Vv60CPS 
POWER SUPPLY. All in 1 unit. All tubes included. 
Exc. Cond. Perfect for conversion, pasts 
No manual $19.95 
RCA INVERTER DYNAMOTOR ASSEMBLY. For 
TRC -121. Inverter input 115VDC 1.A., OUTPUT 
115 VAC 60Cy. .5A; Dynamotor Input 115VDC 
2A., Output 630 VDC .230 A. On Single Chassis 
with relays & Filters. 879.95 Brand New. .. ....... . 

115VAC 60 CPS Power Supply #RA -2B OUTPUT 
1420 VDC .450 A DC. 4 Step variation from 
1100 -1420. Time Delay Relay. Full cabinet. Brand 
New w/ Spare 866 Tubes. 
125 Lbs. $99.50 
Carbon Deposit Precision Resistors. 1 /2s 1, 
2 Watt. Bag of 50. $1.00 
Subminiature Transistor Xformers 3 for $1.00 
ISOLATION & FILAMENT XFORMER. 116V 
to 115V. Plus 6.3V Tap. $1.00 
Collins 20 Watt Modulation Xformer.. $1.95 
Collins Carbon Mike Xformer 75- 125,000 
ohms CT Cased ................3 for $2.00 
SSB Xformers (QST Article) 3 for $5.00 
807W/5933 Ruggedized 807 
NEW... ............... $1.59; DOZ. $15.00 
POWER RELAY (LEACH 6104) 115 V. 
Coil 30 Amp. contacts DPST New $4.95 
Tube Type 1625 (For SSB Cony) Dozen $2.75 
RadioSonde T- 69F /AM -2 390 -410 Mc. 2 
Tubes Br. New W /Antenna $1.95 
ROTARY INDUCTOR VA" D. 16 T. #12 
Wire $1.49 

REX RADIO SUPPLY CO 
88 Cortland+ Street New York 7, N. Y. 
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The tester measures true dynamic 
mutual conductance under actual 
operating conditions. It will make a 
complete tube test in seconds and 
quickly detects weak or inoperative 
tubes. According to the manufacturer, 
it eliminates substitution testing, cuts 

QUALITY LEADER..1price leader too! 

servicing time, saves callback time, 
and results in additional profits from 
tube sales. 

The Model 650 will check over 500 
tube types. Over 125 tube types, with 
settings, are listed on socket panels 
for maximum operating speed. Com- 
plete tube socket and setting reference 
are included in a fast telephone -index 
type selector. Sixteen spare sockets 
and extra filament voltages have been 
included to eliminate early obsoles- 
cence. 

The tester comes in a sturdy, lug- 
gage style carrying case which meas- 
ures 153/4 "x15 "x61/2 ". Bulletin No. 650, 
available from the company, provides 
complete specifications on this tester. 

HIGH -PERVEANCE TUBE 
The Electron Tube Division of Radio 

Corporation of America, Harrison, 
N. J. has developed a new high - 
perveance beam power tube of the 
glass -octal type, designed especially 
for use as a horizontal- deflection am- 
plifier tube in color TV receivers. 

The 6DQ5 has a maximum plate dis- 
sipation of 24 watts and a maximum 
grid -No. 2 input of 3.2 watts. These 
ratings, in addition to a peak positive - 
pulse plate voltage rating of 7000 volts 
(max.) and a peak cathode current 
rating of 1000 ma., enables a single 
6DQ5 to provide full deflection for the 
RCA 21" color picture tube. 

CABLE IN TAPE FORM 
Tape Cable Corporation, 790 Linden 

Ave., Rochester 10, N. Y. has devel- 
oped a flat, multi- conductor electrical 
cable, known as "Tape Cable." 

The cable is a ribbon -like, flexible 

film in which are imbedded fiat copper 
conductors only .0015 inch thick. The 
conductors are parallel, accurately 
positioned and surrounded by con- 
trolled transparent polyester insula- 
October, 1957 

Your everyday instrument ... the most used instrument ... should be 
the finest money can buy. That means the WESTON Model 980 VOM ... available to -day at lowest price ever. It's extremely compact, with 
the ruggedness and stamina to withstand daily abuse. And you can be 
sure of each reading, for it has all the accuracy for which Weston instru- 
ments are world famous. Provides 28 functional ranges, simplified by a 
single dial. Use it for TV and radio servicing as well as industrial meas- 
urement needs. Available through your distributor; or, descriptive literature 
by writing ... WESTON Electrical Instrument Corp., 617 Frelinghuysen 
Avenue, Newark 12, N. J. 

WESTON 
TEST EQUIPMENT 

e A (20,4 ,&¡71e 

LOWER than the 
LOWEST PRICES 

in the 

COUNTRY! 

Write Dept, RN -10 for FREE 
Catalog of Tubes and Parts 

Not Affil. 
With Any 

MailhOrder"So. 

T 

No C.O.D.'s 
please. Allow 

for postage. 
Subject to prior 

sale. 

Part 
No. Hi Voltage Sec. Rect. Fil. V. Fil. Volts 

TRANSFORMER RIOT! 
Price 

454 696 VCT @ 250 MA 5.0V @ 4A 6.4V @ 2.5A $2.95 
455 710 VCT @ 250 MA 5.0V @ 3A 6.4V @ 2.5A $1.95 
456 560 VCT @ 300 MA 5.0V @ 5A 6.8V @ 10.1A $3.25 
457 620 VCT @ 110 MA 5.0V @ 2A 6.4V @ 3A $1.25 
458 560 VCT @ 300 MA 5.0V @ 5A 6.8V @ 6A $2.95 
451 700 VCT/412 VCT 5.0V @ 3A 5V @ 2A $2.95 

@ 175/100 MA 
442 512 VCT 54 MA 6.4V @ 2.4A $1.25 
488 440 VCT 50 MA 6.4V @ 2.5A $1.25 
443 520 VCT @ 52 MA 6.4V @ 2.3A $1.25 
490 156 VCT @ 125 MA 6.4V @ 5.1A 6.4V @ 6A $1.50 

OUR NEW 
ADDRESS 

TUBE CO. 55 Chambers St. 

Newark 5, N.J. 

2 for I COIL KIT -New Selection of Coils 

TV & FM COIL KIT 990 
Peaking, video IF, RF coils. Kit of 20. 

2 lbs. total 
Get another 990 kit FREE with this adl 
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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. X1395 t 

Write today for free literature 

Model 107 

MANUFACTURING CO. t/ 5015 Penn Ave. So., MIAs., Minn. 

I 

50 WATT- 
100 WATT PEAK 

$69.75 
CALIF. RESIDENTS 
ADD 4% SALES TAX 

The DEEP -ETCHED copper circuit board 

replaces all wiring and guarantees that 

every PERI-50 AMPLIFIER built will perform 

exactly like the laboratory original - 
whether built by amateur, audiophile 

or electronic engineer! r -- ORDER DIRECT FROM -- --i 
PRINTED ELECTRONIC RESEARCH INC. 
I 4212 LANKERSHIM BLVD. NO. HOLLYWOOD. CALIF. I 

I CHECK OR MONEY ORDER C.O.D. 

I SEND FREE BROCHURE DEPT. A2 

Name 
I Address 

( 

City Zone State I _ J 
198 

tion. Thus the cable has minimum 
cross- sectional area, minimum inter - 
conductor capacitance, high tear 
strength, high flex life, and high re- 
sistance to chemical attack, according 
to the maker. 

Conductors in the standard cable 
have .100 inch center -to- center spacing 
in accordance with the recommended 
RETMA grid pattern for printed wir- 
ing. Nine standard sizes have been 
established with 9, 14, 17, 21, 27, 30, 
36, 40, or 50 conductors. 

Complete technical information on 
this new product will be supplied by 
the manufacturer on request. 

MICROMINIATURE DISC UNITS 
Centralab, a division of Globe -Union, 

Inc., 900 E. Keefe Ave., Milwaukee 1, 
Wis. has introduced a new micro- 
miniature disc capacitor which has 

been designed to meet the small size, 
high capacitance demands of transistor 
circuitry needed in bypass and cou- 
pling applications. 

Tradenamed "Ultra -Kap," the new 
unit is intended to meet the stringent 
demands of space, performance, and 
economy. Its extremely low power 
factors are said to enable it to outper- 
form electrolytics of similar capaci- 
tance values. 

The company will supply further 
details on these "Ultra -Kaps" on re- 
quest. 

D.C. SUPPLY 
Electro Products Laboratories, 4500 

N. Ravenswood Ave., Chicago 40, Ill. 
has developed a new dual -range d.c. 
supply which is designed especially for 
transistor circuitry. 

With less than 10 millivolts ripple 

at top load, the Model "EFB" is 
designed for operating and testing 
transistor circuits and electronic 
equipment requiring a d.c. power 
supply. The unit supplies a continu- 
ously variable power source from 0 to 
16 volts for current loads to 8 amperes 

-INFRARED SNOOPERSCOPES!- 
Infrared viewers Army 
for seeing in total 1i Model M -2 
darkness. Now 
available for 
civilian use! 

Bell & Howell - 
uses IP25 -A Image tube. 
Priced from $50 to $125 

- IMAGE TUBE POWER SUPPLY 
SNOOPERSCOPE PART .1450.A. 

Power -pack for 1 - 1P25 -A tubes 
(will also Supply CV -147 tubes).. In- 
put 6 

v Output4.250 volts d.c. and additional 
focusing voltages. Operates from sin- 

gle 6- volt dry cell lantern battery. Size 45 / "X3 "x8 ". 
Gov't. cost $92.00. NEW CONDITION. Complete, 
only $7.95 ppd. 

INFRARED LIGHT SOURCE 
SNOOPERSCOPE PART 1364 -A. 

Input 6- volts, 5 :amperes. 5W s" double 
glass filter. Projects a powerful beam 
of invisible radiation (free of all'visi- 
ble light) illuminates for 'infra-red 
viewing r photography up to distance 
of 400 feet. STK. it L-5459. Cash 
with der -merchandise guaranteed. 
BRAND NEW, only $6.95 ppd. 

Write today for FREE CATALOG 
Contains detailed description, price list. and wide 
uses of units. Also large selection of other infra -red 
parts available at our amazing low prices. 

McNEAL Electric & Equipment Co. 
4736 Olive St., Dept. R -10, St. Louis 8, Mo. 

TELEVISION 
TUNER 

SERVICE 
UHF & VHF 

FOR THE EXACT TV TUNER 
REPLACEMENT USE A CASTLE REBUILT UNIT 
Every Rebuilt Tuner Carries Full 90 Days Warranty 

Aligned to Original Standards Under Laboratory Con- 
ditions. Oscillator Tracking Assured by Crystal 

Standards 

SAME DAY SERVICE 
Exchange Tuner Shipped 
Same Day Defective Unit 

Received 
Any Tuner, for which a 
Rebuilt Unit is out of 
stock, Overhauled in 48 
hours. 

Dealer Net Price 

$ Tunér 95 UHForVHF 
Including All Worn Parts 

(Except 
N ubes, Where 

Ship defective Tuner complete with good tubes and 
all damaged parts -please quote make and model 

Terms: C.O.D., F.O.B. Chicago or Toronto 

Castle TV Tuner Service 
1723 LUNT AVE. W., CHICAGO 26, ILL., U. S. A. 

AMbassador 2 -7505 
152 MAIN ST., TORONTO 13, ONT., CANADA 

OXford 4 -5637 
Suppliers of Rebuilt TV Tuners to Leading Manufac- 
turers, Technicians and Service Dealers from Coast 

to Coast 

SAY YOU SAW IT IN 

RADIO & TELEVISION NEWS 

HI- Fidelity AM -FM Radio 
FAMOUS MAKE 

RCA LICENSED 
Reg. Price 

$139.50 
For Radio. 

Alone 
Com 

SALE 
pPRletIe 

CE 

1958 Model 
$59-95 

Ready to Play 
Here is a complete Hi- Fidelity FM -AM radio made by. 
one of the top manufacturers. This set is ideal for 
custom installations. Built -in 14 -Watt Hi- Fidelity 
push -pull amplifier. Separate bass ad treble 

ble 
controls, lack built -in AM and FM antennas, phono 

for tape recorder. Frequency Range 20- 20.000 cycles 
a2db. Output trans. tapped for 3.2, S 

n 
d 16 ohms. 

This 11 tube set comes complete with crystal and 
magnetic phono inputs, including a 12" RCA ex- 
tended range speaker. Size 125 /x71/2x71/ ". Ampli- 
fier, Pre -amplifier, AM -FM tuner -ALL ON ONE 
CHASSIS. Schematic Diagram on Request. 

Provides Endless Hours of Static -Free 
and Drift -Free FM Listening Pleasure 

11 Tubes: 6CB6. 12AT7, 6BA6, 6AL5, 12AX7, 
6AU6, 6SC7. 6BE6, 2 -6V6. 5Y3. & IN34 Diode. 
Come in for free demonstration Or send for yours 
today. Send for our low prices on the HiFi compo- 

nents you require. 
BRAND NEW- GUARANTEED 

Prompt attention given to mail orders. 
Send $20 on C.O.D. orders. 

A $5 dep. will reserve yours for XMAS. 
UNITED AUDIO CENTER, DEPT. RN 
30 North 264 -Next 

St., 
Plaza 

J. 
a Th atre 
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'ANTABULOUS 
IMPORTED BRITISH FM TUNER 
FOR UNEXCELLED RECEPTION 
DYNAMIC "V" BEAM TUNING INDICATOR 

4 l) 
aye, TUMMC. , 

Compare Our Specifications With Other Tuners 
Costing Up To Twice Our Price. Reception to 
150 Miles. Factory Wired and Tested. 

Sensitivity: 0.9 microvolt for 20 db quieting; 1.8 
for 30 db. Frequency response 20- 20,000 cps 

= '2 db. Inputs: 300 011M balanced. IF band 
width 200 KC. Stability: only 20 KC. Stable after 
I minute. 6 Mulhlyd 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 log - 
ging scale. Grounded grid RF amplifier & reflex 
converter completely sealed -eliminates micro - 
phonics. Output level control: styroflex & 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. 101/2" wide; 53 /4rr high. 61/2" 
deep. 12 lbs. 

AIREX'S LOW 
INTRODUCTORY 

$44.95 
PRICE 

Wood cabinet (Mahogany or $8,95 
Blonde) 7 

TSL Concert Soundcorner 
Now you can add a _ 

true Ili -Fidelity 2- 
way speaker system 
to your present am- 
plifier at new low 
cost without sacri- 
ficing floor space. 
These units are ideal 
for use in Stereo 
systems where 2 
separate speakers 
are desired on the ,.k. 
same wall. Excellent 
for extending your 
present loudspeaker 
system. or can be 
used to replace your 
present speaker in 
your radio or phono- 
graph. Hangs on the 
corner of the hall 
and uses the sides CARLTON of the wall as part 
of the enclosure. 
Uses Lorena LP215 bass 
speaker, Loren. LP1165 
tweeter unit and ¿asso- 
ciated crossover net- 
work. Units are mounted 
on a beautifully finished multiple ply bonded 
hardwood in mirror pol- 
ished walnut. Carlton '1 

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 listen- 
ing pleasure. Specifics- WALDORF tions: Sire: 

- 
, ' high. 

24" wide at and 
111 /:." at the bottom. 
Frequency range :15 to above 17,000 cps. Power 
rating 15 watts, Impedance 8 ohms. No inter - 
modulation distortion. ('ones complete ready to 
use. .1 product of British craftsmanship. 

AIREX'S LOW 
INTRODUCTORY 

PRICE either model 

Hi-Fi if 
LIST 

you are building 
ENTS. will OF COMPON We 

system, SEND US YOUR 
give you a PACK- 

AGE QUOTATION ON THEM. 

All merchandise rchandise is brand new, factory fresh guaran- teed. Mail S. phone orders filled o 
n 

E. 
receipt of certified Check or MO of 20% of items asa deposit. Balance C.O.D., F.O.B. N. Y. Prices 6 specifications subject to change without notice. 

AIREX RADIO CORP. 
64 -R Corflandt St., N. Y. 7, CO 7 -2137 
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and 0 to 32 volts for current loads to 
4 amperes. Accurate current and volt- 
ages are indicated on d'Arsonval type 
meters. 

The circuit is built into a 12"x7"x 
81/2" hammerloid steel cabinet. The 
instrument is designed for continuous 
medium -duty operation. 

Write R. C. Crossley, sales manager 
of the firm, for more detailed informa- 
tion. 

TEST CLIP ADAPTER 
Grayhill, Inc., 561 Hillgrove Ave., 

La Grange, Ill. is now marketing a 
universal test clip adapter designed 
to fit all banana -type jacks. 

Known as the "2 -7 Test Clip 

Adapter," it features spring- tension 
test clips on top for simplified testing 
of resistors, capacitors, germanium 
diodes, and similar lead- wire -type 
components. Adjustable banana jacks 
underneath may be adjusted to satisfy 
any banana plug spacing from stand- 
ard 3/4" centers to 11/2" centers. Nickel 
plated spring clips insure positive con- 
tact. The base is of electrical -grade 
molded plastic. 

Complete information is available 
from the manufacturer on request. 

TRANSISTOR POWER SUPPLY 
Per?lul- Power, 3100 N. Elston, Chi- 

cago 18, Ill. is now offering a tran- 
sistor power supply, Model A -400, 
which has been especially designed 
for servicing and testing transistor 
portable radios, amplifiers, phono- 
graphs, and similar equipment. 

The power supply has low ripple 

and constant internal impedance com- 
parable to that of a battery. This unit 
eliminates battery stocking and the 
need for additional low current meter- 
ing necessary for quick diagnoses. 

Ranges of 0 -15 ma. and 0-60 ma. 
and 0 -15 v. and 0 -30 v. cover both all - 
transistor and hybrid equipment with 
2% accuracy. Housed in a slope front 

MICROAMPERE METER 
3" 0 -50 Microamps. Scale 0 -10c0 (50 
Microamp scale supplied) 

$Y 95 SPECIAL a 

FILAMENT TRANSFORMER 
HIGH VOLTAGE INSULATION 

Primary 220 V. AC Secondary SV 10 amps with 35 KV Insu1. each $14.95 Prim. 115 V. AC Secondary two S V windings 
6 amps each. 12.5 KV Insul. (G.E.)..ea $8.95 Prim. 115V. AC Secondary _1 21/aV 25 amps 
Secondary _2 21/2V 25 amps 7 Volts 7 amps 
on same windings 16 KV Inful (Sub -signal) 
each 

a . . 

$10.95 

PLATE TRANSFORMER 
Primary 110 V. -60 cy. or 220 V. 11,r, 
Secondary 2350 -0 -2350 V. AC a 680 mils IfNll 

e by using two transformers. Each -Site: 
7',x7 "x7 ". Weight 40 lbs. each with $24.95 Porcelain Insulator 2 FOR L 
1 of above 2350 V. AC lt 340 MA tjo wave 
Each $14.95 

SIGMA 5F RELAY 
16.000 ohm in dual 8.000 ohm Coils. ( Can be paralleled) SPDT adjustable silver ontacts. Ad- 
justable armature tension. Operates on 500 microamperes or less. Ultimate in a sensitive relay. Ideal for precision control $9.95 
work tF al 

Write for quantity prices. 

REDMOND BLOWER 
I10V. 611 car. .3 Amp. 1600 (rpm. 32.1" Blower '.heel -Outlet 2" Diameter. Suitable for $1.95 cooling Transm. tunes, etc. .7 

2 for $15.00 

G. E. RELAY CONTROL 
(Ideal for Model Controls, Etc.) 

Contains a sigma midget 8,000 ohm, relay (trips at less than 2 MA), high impedance choke, bi- metal strip, neon pilot and many useful parts. The sensitive relay alone is worth mucn more than the total $1.10 ea. ,o $9.25 low price tote 

RELAYS 
Sealed Claire SPST. Norm. closed 3000 ohm 95c cool 4 ma. e 
Claire Telephone Type 11,300 ohm coil $3.95 DPDT cont. 10 amp 125V. Sens. 4MA.ea. rs7 .7 

Cutler Hammer Contactor -110V 60 ey. 4 00 
is0 pole s.t. Norm. open 25 amp contacts. ea. 

Hermetically Sealed Relay Coil 110V AC $1.95 60 cy SPOT Contacts S Amps ea O 
12 Volt DPDT DC Relay $1,35 Each 
Cramer Time Delay Relay, 220V 60 ey $6.95 

45 see. adj. 2 pole DT ea. 
G.E. Plug in Relay 5 prong 2000 ohm 
coil mil. SPOT (Sigma 4F) ea $2.50 
Telephone type relay 12 V. DC @ 10 ma. e i el e triple pole single throw. Normally open Q t 
Dynamotor Starting Relay, 12VDC 30 51.50 amp contacts 

OIL CONDENSER SPECIALS 
BRAND NEW 

10 MFD 500 VAC 3.50 
2 MFD 600 VDC .50 
4 MFD 600 VDC .75 
6 MFD 600 VDC .85 
8 MFD 600 VDC .95 IO MFD ono VDC 1.19 

12 MFD 600 VDC 1.50 
1 MFO 1000 VDC .60 
2 MFD 1000 VDC .85 
4 MFD 100o VDC 1.35 
1 MFD 1200 VDC .45 
1 MFO 1500 VDC .75 
2 MFD 1500 VDC 1.10 
6 MFD 1500 VDC 1.95 

10 MFD 1500 WIC 3.50 24 MFD 1500 VDC 6.95 
1 MFD 2000 VDC .85 

2 MFD 2000 VDC 1.50 
4 MFD 2000 VDC 3.50 
1 MFD 3000 VDC 1.85 
4 MFD 3000 VDC 6.95 
1 MFD 7300 VDC 6.95 
.5 MFD 750f) VDC 2.95 
2 MFD 10,000 

VDC 39.95 
1 MFD 15,000 

VDC 29.50 
1 MFD 25,000 

VDC 49.50 
8 MFD 660 AC 

(2000 DC) 2.35 

CHOKE -FULLY CASED 
10 HENRY 80 Mil (unshielded) 90C 

6 HENRY 150 Mil $1.50 
8 HENRY a 200 Ma 1.95 10 HENRY e 315 Ma 3.50 
3 HENRY n 630 Ma 3.50 
6 HENRY 450 Mil 4.95 
7.5 HENRY 650 Mil(Thordarsen 

eon. series) 6.95 

PANEL METERS 
G.E., WESTINGHOUSE, W.E.. SIMPSON, etc. 

2" METERS 5.0.5 Mil DC ....3.95 
0.50 Macro DC. 0.50 Mil DC 3 95 
0 -25 Ma DC 0 -100 Mil DC ....3.95 
0-30 Ma DC 0.200 Mil DC ....3.95 
0 -200 Ma DC 0 -1 Amp DC 3 95 
1.0.1 Amps DC ..2.95 0 -15 Amp DC ....3.95 
0 -25 Ames DC ..2.95 0 -25 Amp DC ..3.95 
0 -50 Amos DC ..2.95 50.0 -50 Amp DC ..4.50 
18 -36 Volts DC ..1.99 0 -50 Volts DC ...3.95 0-300 V. DC 3 25 0 -500 Volts DC ...4.50 0.4 Amos RF ..3.49 0 -1 KV DC 5 00 0 -9 Ames RF ..2.95 0.1.5 KV DC ....5.50 0 -150 V. AC 3 49 0.7.5 V. AC 3 95 

0 -5 Amps RF ....4.50 
0.30 Amps RF with Ext. Thermo. 

couple 12.95 
0 -1 Mil 3.5 KV 

Scale 4.50 

..5.95 
2 95 
2 95 

..2.95 

3" METERS 
0 -50 Micro DC ...7.95 
0 -100 Micro 

(Scale 0 -3) ....5.95 
0.5 Mil DC 9 95 

s 

s 
s 

s 

All merchandise sold on a 10 d y money back guarantee basis 

Min. Order 53.00-25% with Order- F.O.B. New York PEAK 
ELECTRONICS COMPANY 
66 W. Broadway, New York 7, N. Y., WO -2 -5439 
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available now 

the much talked about 
ISI Tape Recorder 

with the 

magnetic clutch drive 

s e 

eioe 

the most talked about 
development in the industry 

features 
Magnetic clutch braking and tape 
tension control - foul proof and 
virtually fool proof. Handles tape 
under all conditions and at all 
speeds without the possibility of 
spilling or breakage. 
Synchronous tape drive at 33/4 
and 71/2 ips or 71/2 and 15 ips. 
Mounting space for six heads in 
all presently used head 
configurations. 
Designed for rack mounting with 
integral amplifier. 
Dual inputs and controls for 
mixing line and high impedance 
inputs. 

THE ISI IS AVAILABLE NOW 
FOR EARLY DELIVERY ON A DI- 
RECT FACTORY TO USER BASIS. 

A truly professional piece of re- 
cording gear, the ISI is ideally suited 
for the serious audiophile, military 
and industrial data recording and the 
commercial recordist - priced from 
$345. The price of the machine is 
determined by the head compliment 
and accessory fittings. 

For comprehensive information on. 
this outstanding recorder write to: 

Mid -Continent Engineering, Inc. 
1712 Marshall N.E. Minneapolis, Minnesota 

110V, AC POWER SUPPLY i--- 
FOR 274N RECEIVERS 

Just plug it into the rear of your 
274 -N RECEIVER ... any model. 
Complete kit and black metal 
case, with ALL parts and dia- 
grams. Simple and easy to build 

in a jiffy. Delivers 24 volte plus B voltage. No 
wiring changes to be made. Designed especially 
for the 274 -N receiver. Only $8.95. 
Filament trans. for 274N receivers. Pri. 110V, 
60 cy. AC. Sec. 24V @ .6A. An excellent buy 
at 51.95 ea. 

SPLINED TUNING KNOB 
FOR 274N RECEIVERS 

An exclusive O -R item manu- 
factured for us. Fits BC -453, 
BC -454 and other 274N re- 
ceivers. This is a really hard - 
to- obtain item. Only.. 89e es. 

OFFENBACH- REIMUS 
564 Market Street, San Francisco, Calif. 

hammerloid cabinet, this unit has been 
designed throughout with the techni- 
cian in mind. A technical catalogue 
sheet giving full details is available on 
request. 

ENCAPSULATED CHOKES 
Cambridge Thermionic Corporation 

of Cambridge, Mass. is now offering a 
family of epoxy encapsulated chokes 
from stock. There are 13 chokes in 
the group, ranging in values from 1.1 

CROWN 
Professional Tape Recorder 

VARANTE 
PERrORMAN 

through 120 microhenrys, following 
preferred values. All are S/IB" in diam- 
eter and %" long, with axial pigtail 
leads. They are color -coded for value 
identification. 

The chokes are constructed so as to 
have maximum ruggedness and resist- 
ance to moisture, temperature, and all 
environmental extremes. Write the 
manufacturer for more complete de- 
tails. 

R.F. SIGNAL GENERATOR 
The Components Division of Radio 

Corporation of America, Camden, N. J. 
is now offering a new r.f. signal gen- 
erator, the Model WR -49B. 

This instrument is a portable, all - 
purpose radio and TV service signal 
generator for uses requiring a modu- 
lated or unmodulated r.f. sine -wave 
signal between 85 kc. and 30 mc. It 
provides accurately calibrated signals 
in six bands with or without audio 
modulation and a built -in attenuation 
range of 65 db. 

Functionally designed for rapid and 
accurate dial readings, the WR-49B 
features burnout protection in both 
equipment and signal generator, plus 
full -length shielding of output cables 
for minimized radiation and hum 
pickup. 

PHOTO CREDITS 
Page Credit 
37, 38, 39, 40 Woods Hole 

Oceanographic Institute 
55 General Electric Company 
58 Integrand Corp. 
61 (top left) Moss Electronic 

Distributing Co.. Inc. 
61 (top right), 188 Allied Radio 

Corporation 
61 (bottom left) Hickok Electrical 

Instrument Co. 
61 (bottom right) EICO 
65 Wharfedale Wireless Works Ltd. 
70. '71. 134 Gates Radio Co. 
73, '74 Kaar Engineering Corp. 
75 Cyril Glunk 
113 Eccosorb Co. 
124 British Information Services 
126 Raytheon Mfg. Co. 
136 Sargent - Rayment Co. 
142 ....Printed Electronic Research Inc. 
161 ti S Army Photo 
164 Regency Div., I.D.E.A., Inc,, 

CROWN IMPERIAL 
Holds New Standards 

2 DB -20 to 15,000 CPS -1' z IPS 
2 DB -30 to 24,000 CPS -15 IPS 
Average wow -better than .1 °ó 

THE RECORDER YOU'VE BEEN 
LOOKING FOR! 

Vnly ,pß&4 y .á 461 ..u,n Pie,e 
in case 

Write for literature 
Address Dept. RN -10 

Staadevzd aad Steezeo sstodeda 

INTERNATIONAL RADIO 8 ELECTRONICS CORP. 

ELKHART, INDIANA 

ELECTRONICS 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING 1 

t BLACK & WHITE -COLOR I 

APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 

BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 

Check these features in the new 

1967 SPORTS CARS 1 

DIRECTORY 
POPULAR SPORTS CARS 

I Ca,s,CAOoe.9 vcRroRMAaC. 

Or roe vrOorLo s 

ON SALE NOW 

BUYER'S GUIDE for all avail- 
NI able sports cars -listing names 

of distributors, prices, specifica- 
tions 

PLUS: A complete SERVICE DIREC- 
TORY . . . which lists dealers 
and garages that specialize in 
sports car repairs and spare 
parts. 

ON SALE NOW AT ALL 
NEWSSTANDS -only $1.00 
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RATE: 500 per word. Minimum 10 words. December Issue closes October 
9th. Send order and remittance to: RADIO & TV NEWS, 366 Madison 
Ave., N. Y. C. 17. 

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 

Q- METER, Boonton 160 -A with fourteen 103 -A 
Inductors, LC Dial, Series Jig for impedance 
measurement, instructions, Spare set tubes and 
Thermocouple. A -1 Condition. $450.00. J. E. 
Payne, 15 Spring Drive, Florissant, Missouri. 

FOR Sale -4 Ampex 8 -hour Tape Reproducers, 
Model 450. These list at $600 and will be sold for 
$250 each, F.O.B. Boston. Contact Mr. Paul 
Cifrino, Supreme Markets, Inc., 540 Gallivan 
Boulevard, Dorchester, Massachusetts. 

CATHODE Ray Beamer Kinescope Analyzer Trip- 
lett Electric Instrument Model CB 54A Raytronic 
Lab. Like new. Make offer. Graybar Electric 
Company, 327 North West Street, Syracuse, New 
York. 

ANY Schematic, $1.00 Return Mail. Brown, 78 -F 
Walnut, Philadelphia 44, Pa. 

200 UNMARKED Ceramicons -Mixed Values. 
$1.00. D. Schneider, 3763 New York Ave., Sea- 
ford, N. Y. 

PLASTIC Meter Front Marred? Remove Scratches, 
Scuffs, and Blemishes. Kit and Instructions $1.00 
Postpaid. R. A. Baker, 421 Byland Drive, Beech 
Grove, Indiana. 

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. 

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 ! Service Data! Radios $1.00. Tele- 
visions $1.50. TV Tube Layouts, with First Aid 
Service Hints, 506. Give Make, Model. TV Millie, 
Box 101 Rt., Hicksville, New York. 
FREQUENCY Modulation Tuners, 88 -108 Mega- 
cycle, Complete with 4 tubes, $12,95. Grutman, 
One East 167th Street, Bronx, New York. 
COMPLETE Television Sets $11.95. Jones TV, 
1115 Rambler, Pottstown, Pa. 
TUBES -Television, Radio, New, Guaranteed, 
Boxed, Approximately 80% off, Transmitting, Spe- dal Purpose Tubes, write Bell Electronics, 40 
Canal, New York City 2. 

MONITORADÍO, Police -Alarm Receivers, new, 
used. Ladd Electronics, 111 North 41st, Omaha, Nebraska. 

FREE, Cathode Ray Tube with 100 pounds sur- 
plus electronic parts and equipment $9.95. AC 
cords with plugs 6 for $1.00. Jumbo 4 -pin trans- mitting tube sockets 4 for $1.00. No C.O.D.s.. Alpine Products, Dept. IOC, 2236 Hepburn, Dayton 6, 
Ohio. 

PRINTED Circuits : Design your own. Copper 
boards, etchant, and complete instructions $2.00. Dawntronics, 2051 Lansing, Denver 8, Colorado. 

WANTED 

CYLINDER and old disc phonograplus. Edison, 
Conqueror, Idelia, and Oratorio models. Berliner 
Gramophones and Zono -o- phones, Columbia cylin- 
der Grapophones, and coin- operated cylinder 
phonos. Want old catalogues and literature on early 
phonos prior to 1919. Will pay cash or trade late 
hi -fi components. Box 50 % RADIO & TV NEWS. 

WANTED : Receiver R5 /ARN -7, MN -62A Trans- 
ceivers, RT18 /ARC -1, AN /ARC -3, BC -788C, I -152C, 
Collins, Bendix equipment, Test Sets, Dynamotors, 
Inserters. We pay highest prices. Advise quantity, 
condition, price first letter. Aircraft Radio Indus- tries, Inc., 15 East 40th St., New York City, tele- phone LExington 2 -6254. 

October, 1957 

ART- 13/T47A Transmitters, $175.00 ; ART - 
13/T47 Transmitters, $125.00; BC -788 C Althn- 
eters, $175.00 ; ARC -3 Transceiver Complete, 
$325.00 ; R5 /ARN -7 Radio Compass, $175.00 ; BC- 
348 Rec'r Modified, $25.00 ; BC -348 Rec'r Unmod- 
ified, $50.00; ARC -1 Transceiver, $300.00 ; BC -342 
Rec'r, $50.00 ; BC -312 Rec'r, $40.00 ; I -152 -C In- 
dicator, $50.00. Ship Via Express, C.O.D. Sub- 
ject To Inspection To H. Finnegan, 49 Washington 
Ave., Little Ferry, N. J. 

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 : Signal Generators TS -403, TS -497, 
TS -621, SG -3 /U, TS -437, TS -510, TS -588, TS -608, 
etc. ; TS -186 Frequency Meters, AN /APR -4 Tuning 
Units, other "APR -" Receivers, ARC -3, other 
Surplus ; also Hewlett- Packard and other labora- 
tory quality equipment, Weston, etc. instru- 
ments; technical manuals ; for quick cash or 
swap for Zenith Transistor Portables, etc. Littell, 
Firhills, Box 26, Dayton 9, Ohio. 

REPAIRS AND SERVICING 

HIGH Fidelity Speakers Repaired. Amprite Speaker 
Service, 70 Vesey St., N. Y. 7, N. Y. Ba. 7 -2580. 

TAPE RECORDERS 

STEREOPHONIC, Monaural Recorded Tapes, Ac- 
cessories, Discounts, Free list, Catalog 150. Msco 
Sales, West Hempstead, N. Y. 

RECORDERS, HiFi, Tapes, Free Wholesale Cata- 
log. Carston, 215 -R E. 88 St., N. Y. C. 28. 

TAPE Recorders, Tape. Unusual Values. Free 
catalog. Dressner 69 -02 R, 174 St., Flushing 65, 
N. Y. 

WHOLESALE Catalog IOC. Recorders! Tapes! 
Typewriters! Radios! Towers, .#155, Philadel- 
phia 5. 

HIGH FIDELITY 

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. 

SAVE! Save ! on the finest in High -Fi compo- 
nents. All equipment brand new in factory sealed 
cartons. Don't delay, write for free list today. 
Downey Hi -Fi, P. 0. Box 2065, Dept. "R," 
Downey, Calif. 

RECORDS 

PHONOGR.V'H Records cheap, postpaid. Cata- 
logue. Paramount, Box 212 -N, Williamsport, 
Penna. 

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, 5719 -C 
Santa Monica Boulevard, Hollywood 38, California. 
KNOVV Morse Code in minutes. Revolutionary 
Code Teacher proved 10 years. 50 and self - 
addressed stamped- envelope to "Philkoda -T," 7120 
Lahser, Birmingham, Mich. 

MISCELLANEOUS 

DECALS- Tradeniarks, Service, Sales, etc. Write 
Allied Decals, Inc., 8378 Hough, Cleveland, Ohio. 

HQ for the 5 TOP QUALITY brands of 

TUBES 
AT SENSIBLE PRICES! 
Individually boxed First quality only 

Brand New 90 -DAY RETMA guarantee 
No rebrands No private brands No rejects 

WRITE FOR LATEST TUBE CATALOG FREE! 

1B35 
1B40 
1P25A 
1P29 
1P30 
CL-2 . 

0A2 . 

O 82 . 

28P1 
2C35 
2C39A 
2C40 
2C53 
2E22 
2E24 
2K25 
2K45 

..$ 3.35 .. 2.00 .. 20.00 
1.60 .. 1.25 .. 10.00 

.. .75 

.. n0 

.. 3.95 .. 2.00 .. 10.00 

.. 6.75 .. 9.75 .. 1.90 

.. 13.50 .. 35.00 
15.00 

t2N155 
(CBS) , 3.75 

í2N255 
(CBS) . 

0A3IVR75 
0B3/VR90 
0C3 . .. 
003 . .. 
3624 . 

3B24W . 

3629 .. 
3BP1 .. 1.85 
3C23 .. 3.95 
3C31 .. 1.00 
3C45 .. 6.75 
3.130 . 25.00 
3K20000LK 

Write 
>4 -65A 15.00 
e4 -125A . 30.25 

4 -250A . 35.00 
e 4 -400A . 45.00 
4-1000A. 95.00 
4B24/EL3C 4.50 
4X500A. 45.00 
*4PR60A. 30.00 
5C22 . 24.00 
6AK5W ... 1.00 

2.90 
.88 
.80 
.75 
.75 

1.50 
4.25 
4.75 

6C21/450TL 
13.50 

6J4 ... 1.70 
FG32 ... 4.25 
35TG 2.00 

VC50/32V 8.00 
RK-65/5023 

7.50 
HY69 ... 2.10 
RKR72or73 .30 
VXR-130 . 1.00 
GL299 .. 1.50 
2877 .. .80 
307A .. .60 
357A ., 14.00 
3716 .. .75 
403A .. .90 
403B .. 2.90 
404A .. 12.50 
416B .. 22.50 
417A 2.25 
417A/ 5842 

12.00 
8U610 .. 3.50 
GL673 .. 12.50 703A... .95 
717A ... .25 

k750TL . 30.8050 
803 .... 1.50 
805 . . . . 4.00 
807 1.10 
807W/5933 1.50 
813 ... 8.75 
814 .... 2.50 
830B ... .35 
836 .... 2.00 
837 .... 1.25 
838 .... .40 
S66A ... 1.20 

872A (GE) 2.75 
892-R ..250.00 
918 .... 1.10 
927 .... .95 
954 . . . . .10 
955 .... .30 
956 ..... 30 

957 .... .30 
958A ... .35 
991 . .20 
CK1005 . .30 
CK1007 . .45 
5517 .. 1.35 
5636 . 2.75 
5642 
5646 4.00 
5651 . 1.00 
5654 1.20 

.65 
5687 W í1 . 4+50 
5693 4.50 
5703Wí1 . 3.95 
5718 .. 1.75 
5719 .. 1.40 
5725 .. 1.50 
5726 .. .65 
5744 . 1.00 
5749 
5763 .. 1.25 
ç812 .. 1.00 
5814 . . 1.00 
5819 .. 23.95 
5840 .. 3.50 
5876 . 7.00 
5881 .. 2.80 
5910 .. .45 
5915 .. .50 
6004 .. 2.00 
6111 
6112 
6130/3C45 4.75 

45.00 
6201 .. 2.50 
6350 .. 1.50 
6539 .. 9.00 
8008 .. 3.25 
8020 .. 1.00 
9001 . . .70 
9002 .. .50 
9003 .. 1.25 
9004 .. .25 
9006 . .30 
t (Transistor) 
e (Surplus) 

WE ARE FACTORY AUTHORIZED DISTRIBUTORS OF 
CBS -HYTRON, EIMAC, PENTA, etc. 

2 COLOR TUBE CARTONS 
Keeps your tube stock neat. New 
safety partition prevents tube 
breakage. Distinctively litho - 
graphed i 

n 
4lossy red and black. 

The most distinctive tube carton 
available today. Minimum quan- 
tity: 100 of any one size. Write 
for case lot prices. 

SIZE FOR TUBE PER 100 Miniature...6AU6, etc.....51.00 
GT 65N7, etc 1.25 
Large GT ..163, etc 1.50 
Large G ..5Ú4G, etc 2.00 
WHITE GLOSSY BOXES 
Completely blank. No printing or 
color. Otherwise same as above. 
Same high quality, low 
prices. Specify "WHITE" when or 
dering. When color is not stated, 
2 color cartons will be shipped. 

TUBE STACKERS 
White glossy only. Ministaeker 
holds 10 Mini. tube cartons; "GT" 
stacker holds 10 "GT" cartons. 

SIZE PER EACH 
M inistacker It/2C 
GT 02 

$10.00 Per Case of 1,000 F.O.B. N.Y.C. 
All cartons A stackers f.o.b. NYC) 

NEW! CLOSED CIRCUIT TV. 
LOW PRICED! 

THE ELECTRON CAMERA 
A brand new concept low price portable closed circuit TV equipment. The unique camera completely self' contained with excess cables rrunning in all directions. No special oTVxmonitor required. Anynreg- 
ular TV set will receive from the camera. Its range 
can be adjusted to any practical distance by choice of lens. Highly stable and light sensitive. No profes- sional lighting required. Excellent for use by amateurs, service dealers, industry, department stores, penal in- stitutions, medicine, churches, police, military, etc. All units are brand new, factory fresh, and covered by standard RETMA guarantee. Complete instructions Pro- vided. Order from this ad or write for free descriptive 
I iiterature. 
TV CAMERA KIT, model V -1001 (with f/1.9 

5395.00 
Same as above but factory assembled and ready 

to go 495.00 
TRIPOD for V -1001 camera 29.00 
17" VIDEO MONITOR 299.00 

(all above F.O.B. factory) 

400 MA. COLLINS FILTER CHOKE 
6 Henrys at 400 ma. Made by Chicago Xfmr. Co. 
for Collins transmitters. Hermetically sealed. Grey 

hidel finish. 10 Kv. insulation. Meas. 43/ "x5 "x6" 
gh. Worth over 535.00. $8.50 

(3 for 521.00) 
BRAND NEW! Reduced to 

WRITE FOR "BARRY'S GREEN SHEET" FREE! 

TERMS: 250/0 deposit with order, balance C.O.D. 
All merchandise guaranteed. F.O.B. N.Y.C. 

Subject to price variation and stock depletion 
MINIMUM ORDER $10.00 

BARRYELE CcToRROpN ICS 

512 Broadway, Dept. RN, N.Y. 12, N.Y. 
Phone: WAlker 5 -7000 
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KITS! "TAB" THE BEST KITS! 
All Kits Contain Most Popular Values Si Sizes 

Kit 35 Precision Resistors Kit 35 Power Resistors 
Kit 18 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 Vdlume Controls Kit 18 Rotary Switches 
Kit 36 Tlibe Sockets Kit 6 Crystals & Holders 
Kit 50 Tubular Cond's Kit 65 Inductors & Coils 
Kit 500 Lugs A Eyelets Kit 5 Mitroswitches 
Kit 10 Xmit Mito Contl's Kit 10 Wheat Lamps 

Kit 85 Insulators 
Kit 5 Lbs. Surprise Kit Kit 

TV 
Insulated Resist. 

Kit 10 apsul Mita 
Fluid 

Kit Knobs 
Kit Volume ao ntr Fl Flu Kit 

Varnish 
Cement & 

Kit Volume Control Fluid Varnish 
BUY 10 KITS GET ONE FREE! EACH KIT 99c 
"TAB" Tubes Tested, Inspected, Boxed 

Guaranteed New FIRST QUALITY Surplus 
0A2 .80 6BJ6 .72112076 .59!11723 .69 
0B2 .72 681(7 .99 12ÁT7 .89 117Z6 1.10 
0C3 .84 6BL7 1.95 12AÚ6 .63 2C22 20/$1 
003 .80 6BN6 1.08 12AU7 .69 7193 20/51 
024 .50 6BQ6 1.19 120%7 .7914340 2.00 
IA7 1.00 61327 1.25 12BA6 .65'2C51 3.00 
1 B3 .78 6C4 .49 12807 .99 2021 .68 
IRS .78 605 .69 12906 .59 3D23 5.00 
154 .78 6CB6 .80 128E6 .59 4 -65A 15.00 
1T4 .78 6C06 1.49 128F6 .591,4 -125 32.00 
l U4 .68 6H6 .59 12131.17 .99 4-250 35.00 
1U5 .89 6J5 .59 12BY7 1.00 4E27 7.00 
1X2A .68 6.16 .59 12827 .99 4PR60 35.00 
3Q4 .68 6K6 .59 12CU6 1.45'.4 %150 19.00 
305 .86 6K7 .79 12507 .69 40250 35.00 
354 .68 61.6 1.19 12567 .894X500 43.00 
3V4 .99 654 .59 125/17 .89 5BP1 1.98 
5R4 1.25 658 .99 125.17 .755BP4 1.98 
5U4 .59 65A7 .69 125K7 .75!357 4.00 
5V4 .89 6S B 7 1.19 12507 .691100T 7.00 
5Y3 .59 65C7 .89 19866 2.15 250T 20.00 
60134 .59 6507 .79 1978 1.16 ,388A 1.00 
6AC7 .79 65H7 .69 258Q6 1.3914180 14.00 
6007 .89 6517 .69 25L6 .72 450T 43.00 
6AH6 .99 65K7 .72 25W4 .77 807 1.19 
6AK5 .69 65L7 .89 25Z5 .72 808 1.00 
GALS .59 65N7 .72 2526 .75 .809 3.00 
6AQ5 .66 6507 .74 EL34 3.49'810 10.00 
6057 3.00 65137 .79 EL37 2.49 811 3.00 
6076 .49 6T8 .98 35L6 .59812 3.00 
6AÚ4 1.29 6U8 .98 35W4 .52 813 8.00 
6AQ5 1.19 6V6 1.39 35Y4 .69'814 3.00 
6AÚ6 .59 6W4 .79 3525 .57 815 2.00 
60X4 .79 6W6 .89 50A5 .69 8298 8.00 
6BA6 .59 6X4 .39 SOBS .69 832A 6.00 
6807 1.00 6X5 .49 SOCS .69 866A 1.20 
6806 .69 6Y6 .89 50L6 .69 6146 3.98 
68E6 .59 7N7 .89 KT66 3.2915879 1.20 
6866 1.50 12AL5 .59 75 .89 5881 2.85 
6B46 .79 12AQ5 .75 80 .59 6550 3.90 
Write for CO» yicte Tube List! DiStOlnita to Qty. Boyers 
TUBES WANTED! WE BUY! SELL & TRADE! 

TRANSFORMER ALL @ 115V INPT 60 CY PRIMARY 
Tl'F51 RCA H'Sld PWR & FIL TRANSF USN 1200VCT/ 
200 MA. 6.4V @ 8A. 5V @ 3A & 125V @ 200MA 
5H7L6W HILO PRIMARY. 

56.95 @ 2 for $12. 5 for $25 
TP502 /55OOVCT IS 650MA /LS\ $39 
TPF52 /778VCT @20011A/5V @3A. 6.3$4 5A /Sil 
TPF53 /270VCTp@501MA /8.:1\' @2A $2 @.3,511 
TPF54 /15ÚV @301IA. 8.3V @IA .51.49 @ . 3 for 54 
.11'F55 /4.5KV (i! IOMA /650VCT @ 27511A /6.4V @ 11IA& 
5V @8A &2.5V @3A $7 @. 2for $12 
TPF56 /900V l3 3511A & 2X2.5V S 2A..53 @. 2 for S5 
TPF57 /25001 @ l011Á/2.5V S4Á @. 3/510, 5 for $15 
TPF58 /5850. 5400. 5000VCT @ 40MA USN. 58 @ 

TFO I / 2.5V @ 2A S1 .. TF02 / 2.5VCT a 10A/ 5KV 53 n 
5TF05 /7.5VCT0 12A /I5KV KENYON $5 @ 

TFO6 /2X12V@2A or24V @2A. $4 @.2 for $7 
TPHI ISOLATION 110T0220 & 44OVAC/ 150W 53 @ 
TUBE NUMBERING STAMP 8 COLUMN t 

@. 2 for Si 

CASED 
USN/W.E. 4HY/450 $4/ @h \2 for $7,$ d 3 for $9 

RADIO & TV. RECTIFIERS N4W/ 5MAfar $2, 20/57 
250MA RADIO & TV RECTIFIERS 

E 
IIERSS N\for 

54.20/510 
NEW AUTO VIBRATORS 6 &12V/41.1N. 

$1.39 @. 0 for $7 
MINI -QUIET COOI.TUBE AC /FAN 6 &I2V $1 e 
"CD" MICA .O0(f(T 2501)WVDC &RF /X1ITRS..7 for $1 
MINIMETERS 11F," SQ /RD 2W ACCY BAKELITE CSD. 
0- iMA. 100MA. 50011A. RD or SQ MTG. 

@, 4 for $15 
0.15VDC. 30VDC. 500VDC. RD or SQ MTG. 

$3.98 (0. 4 for $15 
D- 15VAC. 150VAC $3.98 (à. 4 for 515 
(1 -200 or 500 MICROAMPS.........$8 (Ö3 2 for $15 
MIN VO11- VAS &OC 0 -15. 150 -1000\- &0 -1 OK OHMS& 
(1I5011A. SIZE 11', "021/4 -4 ". SPECIAL..57.77 @ 

SARKES TUBULAR RECTIFIER 1430V/511A H'SL.D 
$1 @ 

HC457 /$4.95 P. 13C458/55.95 p, TESTED GTD. 
BC457 /51.39@: BC45S /O1.98STDD FOR PARTS AS IS! 

RELAY J TP/ 1 \2 to 24V C//MIN.....51 30. O for 55 
RELAY 4P /2NO &2NC/ IOT028VAC /RBM tIER. 

Si P. 6/$5 
CHOKE 8 HY@ 15011A /USN H'SLD...52 @. 3 for $5 
CHOKE 20HY @ 7511A $1 @ : 1000 HYS/ 5MA/ 12K. 

53 P. 4/510 
RF INTERFERENCE FILTERS IOAMP Cd 130VAC. 

$1.49 @ . 7 for 510 
50 AMP DUAL 600VDC /250VAC. .510 n. 2 for $16 
200 AMP @ 130VAC $15 @. 2 for 525. FILTRON/ 
WI 6. 
WRITE VOR THAT'S A BUY 111 -FI CATALOG. 

NEW IMPROVED "TAB" HI -FI SPEAKERS 
With inbuilt Network Ticonal Alnico 5 Plus 
Magnet. 4 to 8 ohms V.C. 
15" TRIAX. 25 Watt- 20-20,000 Cycles. 

12" TRIA%. 20 Watt/40-20,000 Cycles. 
MODEL F12/13X $27 
12' COAX, 20 Watt /3518.000 22 
Sonotone CÁ12 /COAX /40 -14000 Cycyo $19.11 

NEW "GE" PHONO CARTRIDGES 
ORIGINAL BOXED G.E., MONEY BACK GTD 

40001 LP or 4G06:1 /78 DIAMOND $15 
4G05O'I.P &78 TRt -PLAY SAPPHIRE $7 
4G052/I.P &78 TRI -PLAY DIAMOND & SAP 517 
4(3053 'I.P &78 TRI -PI AY DIAMONDS 525 
GTD FIRST DUALITY PHONO NEEDLES. ALL MAKES 
& CARTRIDGES LP &78 -ONE DIAMOND $8: TWO DIA- 
MONDS $161 DIAMOND & SAPPHIRE S9: TWO SAP- 
PHIRES $2.39: ONE SAPPHIRE LP or 78 51.49 @ 

PLEASE SEND CARTRIDGE. NAME. & NUMBER 

FINEST HI -FI RECORDING TAPE 
1200 Ft. -7" Reel $1 45 Lots 
Money Back Gfd. of 12 

Highest quality controlled plastic base 
tape made M. ne 

t 
' Erin Sheen process. 

Precision coated & Slit. Otd. Constant 
mama. Splice Free. Free. 7t/. IPS 
40.15KC Oxide Wnd In. 3 FOR $4.50 
New 1st Quality "Myler" 2400 Ft. -7" Reel Ferro 
Erin Processed Recording tape $4.49. 3 for 512 

"TAB" 
202 

TERMS: Money Back Gtd (cost 
of mdse ly) $2 min order 
F.O.B. N.Y.C. Add shpg chargea 
or for C.O.D. 25% Dep. Prices 
shown subject to change. 

111RX LIBERTY ST.. N. Y. 6, N. Y. 
PHONE: RECTOR 2.6245 

i 
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The first 
low priced 
tube tester 
to provide 
DUAL SENSITIVITY 
SHORT TEST 

Triplett Model 
3413 -B Tube Tester 
$79.50 

i 

...today and tomorrow 
And here are just 2 answers that tell you why. 

Question: 
Why Will Triplett Model 3413 -B "do more" tomorrow? 

Answer: 
Because it will test any new tube. Unlike testers with preset 
panels of test sockets which become obsolete with the release 
of a new tube, Triplett flexibility of switching allows a set -up 
to test any new tube. 

Question: 
Why Will Triplett Model 3413 -B "do more" today? 

Answer: 
Because it combines provision for conventional short test (0.25 
megohms) with high sensitivity leakage test (2.0 megohms) - 
will test series string tubes without adapter. At only $79.50 
today's and tomorrow's biggest value. 

And for the ultimate in laboratory quality testing examine 
MODEL 3423 MUTUAL CONDUCTANCE TUBE TESTER 
$199.50. Proportional Mutual Conductance testing of all radio 
and TV tubes plus selenium rectifiers, crystal diodes, pilot lamps, 
thyratrons, transistors, etc., by a new patented circuit. 

At leading Parts Distributors everywhere, see the finest and 
most complete line of test equipment by 

53 years of experience. 

C 
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...another 

Ma ó '1( 
service -engineered 

product 

New 
MALLORY 

Dual 
Controls 

Put an end to 

service delays such 

as awaiting parts - 
and those long 

"shopping tours" 

and "special orders" 

for factory built 

replacements 

Mallory's new dual replacement controls 
service just about any standard model 

TV set and home or auto radio. Your 
Mallory distributor counter man will build 
a control to your exact specifications - 
in just 30 seconds. See your Mallory 
Distributor- TODAY. 

Capacitors Vibrators Switches Controls 

Resistors Rectifiers Power Supplies 

Filters Mercury and Zinc -Carbon Batteries 

P. R. MALLORY 8 CO. Inc. 

AORY 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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COMPAREI 
- THE PRICE 
- THE QUALITY 

HI -FI ELECTRONEX SAVES YOU 

IMPORTANT MONEY ON EVERY BUY 

Every Item Sold On A 

MONEY BACK GUARANTEE 

SPEAKERS - 2 WAY 

MODEL PIM - 8. Max. Power - 6 watts. Impedence -8 
or 16. Frequency range: 40 - 16,000. Resonance fre- 

que 
ency: 

55- 
e7p0.h 8 1/8" dia. 

$12.95. Shpg. wt. - 5 lbs. 
MONEY BACK GUARANTEE. 

PAX - 12B. Max. power - 
10 watts. Impedence - 16. 
Frequency range: 30 - 
16,000. Resonance frequen- 
Cy: 35 - 50. 12 1 /8" dia. 
x 6 3/8" depth. Woofer - 
10,000. Tweeter - 10,000 
$29.95. Shpg. wt. -13 lbs. 
MONEY BACK GUARANTEE. 

CRYSTAL MICROPHONES 
C - 700 
Table crystal microphone de- 
signed for tape recorder. 
Especially designed for 
speech, but usable for vari- 
ous purposes due to good 
characteristics. Frequency 
range: 70 - 7,000 C/s ± 7 
db. Sensitivity - 52 db. Die - 

cast body finished in Dark Brown. 
3.95 MONEY BACK GUARANTEE 

of% C -100 CRYSTAL MIKE 
Rod type small and light 

crystal microphone; easily 
removed from stand and used 

as a hanger mike by means of an 
adapter. Frequency range: 150 -8,000 

c/s ± 7 db. Sensitivity - 55 db. Chromi- 
um plated body with built -in ON-OFF switch. 
$4.95 MONEY BACK GUARANTEE 

TWEETER - HIGH FREQUENCY 
PT - 1B. Cone type. Frequency range - 3,000 
to 16,000. Maximum power (W) - 20. A Cross- 
over network is required. See LC - 100. Voice 
coil impedence, 8 16 ohms. 
$3.95 MONEY BACK GUARANTEE 

CROSSOVER NETWORK 
Crossover frequency 2500 or 3500. Network 
matches 8 - 16 ohm speakers with insertion 
loss reduced to a minimum. 
LC - 100. $6.95 MONEY BACK GUARANTEE 

TONE ARMS - VISCOUS DAMPED 
These highest qual- 
ity viscous tone 
arms will mount all 
standard cartridges 
including dual stylus 
types. Cartridge is 
mounted in slide 
which slips into 
front end of arm. 
Excellently designed 
- beautiful models. Is 
essentially horizon- 
tally balanced mak- 
ing for excellent 

lateral stability and still viscous damping even 
if turn table is not completely level. Full in- 
structions. MONEY BACK GUARANTEE. 

SV - 12. 12 ". Shpg. wt., 3 lbs. $14.95. 
SV - 16. 16 ". Shpg. wt., 5 lbs. $22.95. 

FREE Camel HairitBrush fora Phono 
$1.00 

i p aloe 

HI -FI ELECTRONEX 
5880 Hollywood Blvd., Los Angeles 28 
Phone: HO 2 -1133 

SEND FREE CATALOG listing OVER 100 
Additional Money -Saving HI -Fl Components 
Enclosed find ( ) money order ( ) check 

for $ PLEASE SHIP 

NAMF 

ADDRESS 

CITY, ZONF STATE 

TERMS: 25% deposit with order. Bal., C.O.D. 
F.O.B. Los Angeles, California. HI -2 
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hours a day for a year before the bat- 
teries would need to be replaced. 

Construction 
The only critical part about the 

construction of this regulated power 
supply is the necessity for mounting 
the power transistor on a heat sink. 
It is also necessary to insulate the 
transistor from the heat sink because 
the collector is connected to the tran- 
sistor case and if the transistor is not 
insulated, the chassis will be "hot ". 
The author used a Minneapolis- Honey- 
well P -11 transistor which is furnished 
with a mica insulating washer. This 
transistor and washer were bolted on 
a 2" x 2" metal plate and the plate, in 
turn, was bolted to a metal box 3" x 
4" x 5 ". The bridge rectifier and ca- 
pacitors can be mounted on terminal 
boards and the batteries held by con- 
ventional battery clips. The bottom 
view of the assembly is shown in the 
photograph. 

It is necessary to disconnect the 

battery from the power tra 
when the power supply is not ener- 
gized otherwise the battery would 
quickly discharge through the base - 
emitter circuit. For this reason, the 
a.c. "on -off" switch also disconnects 
the battery. 

If it is desired, the power supply 
circuit could be built on the same 
chassis as a transistor amplifier. The 
author chose to make it a separate 
unit to minimize hum problems and 
to make use of the power supply for 
experimentation with other circuits. 
By changing the batteries, it is possi- 
ble to get a variety of regulated out- 
put voltages. A more elaborate version 
of this power supply might also be 
built with a multi -position switch to 
select the desired output voltage. 

REFERENCES 
I. Lowry, Hugh, R.: "311 Transistor Hi -Fi 

Amplifier," RADIO & TELEVISION NEWS, No- 
vember 1956. 

2 Lowry. Hugh. R.: "Transistorized 
Regulated Power Supplies" Electronic De- 
siu, February, March 1956. 

Power Supply for Transistors 
By PAUL 

EXPERIMENTATION with transistors 
requires a low- voltage d.c. supply. 

Batteries are generally used if one or 
two d.c. voltages are all that are required. 
If the range of experimentation is to 
be extended, however, the number of 
batteries required would become cumber- 
some. 

The variable voltage power supply to 
be described will deliver a maximum 
current of 22 ma. (at 15.5 volts) into 
a 700 -ohm load. The maximum voltage 
obtainable is about 60 volts, while the 
minimum is about 10 volts. This range 
will satisfy most transistor requirements 
other than those of power transistors. 
The ripple reaches a maximum of about 
20 mv. r.m.s. when the supply delivers 
the minimum voltage (4.2 volts) into 
a 700 -ohm load. This percentage ripple 
of .5% decreases when the supply out- 
put voltage is raised. 

The power supply uses a small power 
transformer (designed to power pre- 
amplifiers and other similar small de- 
vices) delivering about 115 volts at 30 
ma. and 6.3 volts at .55 amp. This 
transformer, or one of similar charac- 
teristics, is available at most radio supply 
stores. A small selenium half -wave rec- 
tifier in series with a current limiting 
resistor charges an electrolytic capacitor 
connected to the plate of a triode. This 
triode, a type 6C4, is in series with the 
load on the supply output. Its action as 
a variable attenuator depends on con- 
trol of the tube's plate resistance by 
means of the grid bias. This bias is 
controlled by a pot connected across a 
small neon bulb. 

The neon bulb, fed from the rectifier 
through a series resistor, acts as a vol- 
tage regulator. The plate resistance of 
the tube is determined by the grid -to- 
cathode voltage at the tube, which is 
the difference between the voltage from 
the cathode to the minus side of the 
supply ( the voltage across the external 
load ) and the voltage from the triode 
grid to the minus side of the supply. 

S. LEDERER 

O 

This latter voltage depends on the pot 
setting and determines the output. 

A certain amount of regulation is in- 
herent in this supply. For a given setting 
of the pot, if a change of load occurs, 
such as an increase in the current drawn 
from the supply, the following will hap- 
pen: The increased current will cause a 
larger voltage drop across the tube, re- 
buking in a lower voltage from the 
cathode to the minus side of the supply 
(and thus the output). This results in 
a lowered grid -to- cathode bias with a 
resulting decrease in plate resistance of 
the tube. This, in turn, lowers the vol- 
tage drop across the tube and raises the 
voltage across the load. 

Both sides of the supply are brought 
ou; to insulated terminals. This makes 
it possible to ground either the positive 
or negative side of the supply making 
it suitable for "p -n -p" or "n -p -n" tran- 
sistors. 

The entire supply occupies a space of 
about 4" x 4" x 3 ". 40- 

A variable voltage power supply circuit 
for use in experimental transistor work. 

Rt-47 ohm, 1 w. res. 
Ra- 18,000 ohm, 1/2 w. res. 
Rs- 33,000 ohm, 1/2 w. res. 
R4- 120,000 ohm, 1/2 w. res. 
Rs- 100,000 ohm tincar taper pot 
C,, Cs -50/30 µfd., 150 v. elec. capacitor 
T1-115 r, @ 30 ma., 6.3 v- @ .55 a. 
5121-25 ma. (or larger) selenium rectifier. 

130 v. r.m.s. input 
PL, -NE -2 neon bulb 
Vt-6C4 tube 

RADIO & TV NEWS 
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IPII- Regulated Transistor Supply 
(Continued from page 55) 

This means that even though the sup- 
ply voltage contains considerable a.c. 
ripple, the output voltage will be vir- 
tually hum free. A practical emitter 
follower regulator circuit is shown in 
Fig. 2. 

T, is a 25.2 v. filament transformer 
used to step down the line voltage and 
provide isolation from the power lines. 
The secondary of the transformer is 
connected to a bridge rectifier that 
gives the advantages of a full -wave 
rectifier without the necessity of a 
center -tapped transformer. The Gen- 
eral Electric germanium rectifiers 
used, although little larger than a pen- 
cil eraser, are rated for 25 amperes 
peak, 150 ma. average current at 131 °F 
so there is plenty of built -in safety 
factor for this application. The only 
filtering used is a single 50 pfd. capaci- 
tor, but as mentioned previously there 
is no need for extensive filtering of 
the d.c. supply to the emitter -follower 
regulator. The a.c. output voltage of 
the rectifier and filter is about 35 volts. 

The voltage reference used in this 
power supply is three, 4 -volt mercury 
cells connected in series. It may not 
seem very elegant to use batteries in 
a power supply designed to eliminate 
the need for batteries, but there are 
several advantages to the use of bat- 
teries as a reference. The first advan- 
tage of batteries is that they are cheap 
and readily available. It is possible to 
use a zener diode as a reference, but 
to achieve good results it is necessary 
to use an additional transistor and 
zener diode in the circuit to act as a 
constant current source for the refer- 
ence diode, all of which adds to the 
expense.° 

By using batteries for a voltage ref- 
erence, it is also possible to operate 
the magnetic cartridge preamplifier 
from the same batteries and eliminate 
the possibility of any hum being intro- 
duced into the first stages where sig- 
nal levels are low. The batteries used 
have a capacity of 2200 ma. -hours and 
since the current drain is low, the 
power supply could be operated three 

Fig. 2. Complete transistor regulated supply. 

Cr, Cr-50 pfd., 50 v- elec. capacitor St- D.p.s.t. switch 
T, -Fil, trans., 117 v. a.c. to 25.2 r. @ 1 amp. 

(Stan cor P -6469 or equiv.) 
Bi -Three 4 -volt mercury cells in series (Mal- 

lory TR -233R or equiv.) 
PL1-117 volt neon bulb 
CR1. CRz, CRs, CR4- Germanium rectifier 

(General Electric 1N91) 
Yr -Power transistor (Mount on heat sink, see 

text. P -11, 2N256, 2N156, or equiv.) 

October, 1957 
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LISTED HERE 
FOR 1srTIME 

6L1aTarit!'F c 
.^ , Pv,am 

eAd 
lw, « 

21 PAGES 
OF BARGAINS 
NOT IN ANY 
OTHER CATALOG 

sawq BURSTEIN- APPLEBEE CO. Dept. Mr 
uts, txi 1012 -14 McGee St., Kansas City 6, Mo. 

lto1 
Send Free 1958 B -A Catalog No. 581. 

INDEX PAGE Ir.. .tONE BAlti 

EEURSTEEN-APPLEEiEE 

NAME 

ADDRESS 

CITY STATE 

ENGINEERING 
Prepare for 
unlimited op- 

IN 27 MONTHS ice Er 

is Abge: Earn 
your B.S. DEGREE IN or MONTHS in Aeronautical, Chem - 

al, Civil, Electrical or Mechanical Physics. 
Intensive, 

n 36 
MONTHS in Mathematics. 

Comprehensive 
Chemistry, Physics. Ictosics, 

specialized courses. romprehensive trdining in electronics, television. advanced radio theory and design. math. nuclear physics and electronic engineering. Engineering Science para ay courses. ow rate, Graduates in demand. Spa- cious p ss^s., dorms. field. Earn part of expenses in Fort ayne while studying. G.I. approved. Enter Dec.. March, June, Sept. Catalog. 

INDIANA TECHNICAL COLLEGE 
9107 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 C Math. Chem. Physics 
Name 

B.S. DEGREE 

Address 

ZVTIeON "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. 
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wiring and socket base diagrams, elec- 
trical characteristics, and other impor- 
tant information. 

"CERAMAGNET" DATA 
Stackpole Carbon Company, St. 

Marys, Pa. has available a 12 -page 
bulletin covering its "Ceramagnets "- 
high coercive force permanent mag- 
nets that are molded from low cost 
ceramic powders. 

Bulletin RC -11A includes many 
helpful diagrams and illustrations of 
specific uses for the product along 
with advantages for various mechani- 
cal, electrical, and electronic applica- 
tions. Also included are ten graphs 
plotting every magnetic characteristic 
of importance to design engineers. 

RECTIFIER REPLACEMENT DATA 
The Semiconductor Products De- 

partment of General Electric Com- 
pany, Syracuse, N. Y. has issued a 
new, revised replacement guide for 
electronic service technicians on using 
germanium rectifiers to replace selen- 
ium rectifiers in television sets. 

The guide lists all American -made 
television sets built since 1953 in 
which selenium rectifiers may be con- 
veniently replaced by the company's 
germanium units. The guide lists the 
manufacturer's name, model number, 
and chassis number, the selenium 
rectifier part number, and the snap -in 
replacement rectifier number. In addi- 
tion, wiring and mounting instructions 
for germanium rectifiers are included. 

The company's authorized tube and 
transistor distributors will supply this 
guide without charge on request or 
technicians can write the firm direct. 

"SUCCESSFUL FINANCIAL 
MANAGEMENT" 

Sylvania Electric Products Inc., 1740 
Broadway, New York 19, N. Y. has 
prepared and is distributing a new 
booklet, "Successful Financial Manage- 
ment," which suggests methods for 
distributors of electronic parts, such 
as receiving tubes, TV picture tubes, 
antennas and accessories, to insure 
adequate financial control over funds 
invested in their businesses. 

Prepared by Gordon K. Douglass of 
the company's special finance services, 
the book outlinés specific steps which 
can be taken to avoid financial pit- 
falls. The company is distributing this 
booklet without charge as a service to 
the electronic distributing field. 

TV ACCESSORIES 
A 32 -page publication providing 

complete information on a wide va- 
riety of products used in TV installa- 
tions has just been issued by iE Man- 
ufacturing, 325 N. Hoyne Ave., Chica- 
go 12, Ill. 

This multi -color catalogue covers 
the firm's complete line of television 
hardware accessories, guy wire, tele- 
scoping masts, and masting. A com- 
plete line of accessories is covered in 
the text and there are illustrations 
and descriptions of each item. 

Copies of this new publication are 
available without charge upon direct 
request to the manufacturer. 

MARINE RADIO EQUIPMENT 
Lafayette Radio, 165 -08 Liberty 

Ave., Jamaica 33, N.Y., has issued a 
four -page data sheet covering an ex- 
tensive line of marine radio equipment 
for the small boat owner. 

Pictured and described in some de- 
tail are portable marine radiotele- 
phones; direction finders and depth in- 
dicators; fixed installation radio tele- 
phones; portable power sources, both 
regular and sine -wave regulated; in- 
verters and converters; portable re- 
ceivers; and radio transceivers. 

The data sheet is available without 
charge on request. Please specify ST- 
69 when writing. 

ALUMINUM ELECTROLYTICS 
General Electric Company has re- 

cently issued a four -page data sheet 
which describes its line of d.c. alumi- 
num electrolytics for radio, television, 
and other communciations equipment 
applications. 

Entitled "Alumalytic Capacitors," 
the publication lists performance char- 
acteristics and includes tables which 
enable the reader to calculate the 
capacitor's size from voltage and mi- 
crofarad ratings. 

The folder may be obtained by writ- 
ing the company's Irmo, South Caro- 
lina plant and asking for publication 
GEZ -1912. 30 

FEATURING FAMOUS FACTORY 

ES 
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" TV SET 
with every re- 
ceiving tube or- 
der of $100.00 
or more! 

FREE 
16" TV 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 Quality 

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. Qualify Never 
Shouts -It Always Whispers. 
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125.17 ... .44 
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Receiving Tubes Sent Parcel Post 

FREE I TWO SET COUPE 
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 E 
ELECTRIC COMPANY 

432 HARRISON AVENUE, HARRISON, N. J. Phone: HUmboldt 4-4997 

RADIO & TV NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


Entitled "RCA Electronics Compo- 
nents," the new publication includes 
more than 115 photographs and illus- 
trations covering its new line of service 
test equipment and accessories, "Gold 
Label" speakers, hi -fi speakers and 
enclosures, styli and cartridges, TV re- 
ceiver parts, service parts for radios 
and phonographs, and the company's 
complete line of batteries. 

The brochure is available from in- 
dependent distributors or from the 
division direct. 

NEW IRC PUBLICATIONS 
International Resistance Company, 

401 N. Broad St., Philadelphia 8, Pa. 
has issued four new publications cover- 
ing its resistor, potentiometer, and 
component lines. 

The "Electronic Components Guide" 
contains comprehensive data on a com- 
plete line of resistors and electronic 
components (including those of the 
firm's subsidiary, Circuit Instruments 
Inc. and the Hycor Division). Data 
given includes JAN or MIL equiva- 
lents, rated wattage, standard toler- 
ance, temperature rise, temperature 
coefficient, maximum operating tem- 
perature, ohmic values, and dimen- 
sions. 

Bulletin G -lb provides full details on 
the firm's Type MV high voltage re- 
sistors; Bulletin A -3a deals with the 
construction, dimensions, materials, 
etc. for Type 2W rheostat potentiom- 
eters; while Bulletin P -4 provides full 
details on Type PW -20 resistors. 

Write the manufacturer direct for 
any or all of these publications. 

TOBE SERVICE CAPACITORS 
Tobe Deutschmann'Corporation, 3455 

Vega Ave., Cleveland, O. has just 
issued a 26 -page, two -color catalogue 
covering its line of service capacitors. 

The publication ( #5701) provides 
complete specifications, list and net 
prices, and other pertinent data on a 
line of molded tubulars, metalized 
paper, ceramic disc, twist -prong elec- 
trolytic, tubular electrolytic, and in- 
dustrial type capacitors. 

The company's local distributors 
have copies of this catalogue or it can 
be ordered from the manufacturer. 

TRANSISTOR SERVO AMPS 
Daystrom -Transicoil Corp., a Day - 

strom subsidiary, Worcester, Mont- 
gomery County, Pa. is now offering 
copies of its single -page data sheet 
which lists complete specifications on 
a new line of hermetically sealed, tran- 
sistorized servo amplifiers. 

The new units covered by Bulletin 
101 are designed specifically for ap- 
lications requiring a high order of 
precision, miniaturization, and depend- 
ability. These amplifiers produce volt- 
age gains of 100 to 1, 200 to 1, 2000 
to 1, and 4000 to 1. They are designed 
to be used with the company's motors 
and motor - driven induction generators 
in sizes 8, 9, 11, 15, and 18. 

Data includes dimension drawings, 
(Continued on page 192) 

"BREEZE 
THROUGH" 

LICENSE MANUAL 
FOR RADIO 
OPERATORS 

By J. R. Johnson 
A complete. simpli- 
fied study guide for 
getting your "ticket" 
as a commercial 

operator. 

FCC 
LICE SE 
EXAMS 

Train for 
better pay 

in communications - 
most interesting jobs 

Here, at last, is a simplified, 
low cost guide to FCC Examina- 
tions for commercial operator li- 
censes . written so you can 
easily understand AND REMEM- 
BER IT. Covers ALL EIGHT 
exam elements, not just some of 
them. Reviews almost 2200 typical 
FCC exam questions. Gives 
straight -to- the -point answers. In- 
cludes full details on the changes 
in examination elements 1 and 2. 

Covers all necessary examination data from electrical and 
radio fundamentals to navigation and related subjects. 

Anyone with basic radio training will find Johnson's 
LICENSE MANUAL FOR COMMERCIAL OPERATORS 
the ideal training book for making this all important step 
in getting one of communication's most interesting, best 
paid technical jobs. 

10 -DAY FREE EXAMINATION 

Dept. RN -107, RINEHART & CO., Inc., 
232 Madison Ave., New York 16, N. Y. 
Send Johnson's LICENSE MANUAL FOR RADIO OPER- ATORS for 10 -day examination. If I decide to keep 
book. I will send 05.00 (plus postage) in full pay - 

t. Otherwise, I will return book and owe nothing. 
(SAVE! Send 05.00 with order and we pay postage. Same 10 -day return privilege with money refunded.) 

Name 
Address 
City. Zone. State 
OUTSIDE U.S.A. -$5.50 cash with order. Same 

10 -day return privilege with money refunded. 

NEW G -E 
A dramatic new cartridge to bring you 

new heights in Hi -Fi performance! 

New Full -range Reproduction. 
General Electric's VR II magnetic 
cartridge makes possible faithful re- 
production in the frequency range 
from 20 through 20,000 cycles. 

New 4 -Gram Tracking Force. 
Lateral compliance of the VR it 
has been extended to 1.7 x 10-6cm 
per dyne, permitting a tracking 
force of only 4 grams to minimize 
record and stylus wear. 

Instant CLIP -IN -TIP Stylus. 
Stylus replacements can be made 
at home without removing cartridge 
from tone arm. No need to discard 
an entire assembly when only one 
tip is worn. 

New Electrostatic Shielding. 
Prevents pick -up of electrostatic in- 
terferences and hum; also grounds 
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stylus assembly, preventing build -up 
of electrostatic charges from the 
record surface. 

New Lightweight Construction. 
Microscopic precision and strong, 
lightweight construction of General 
Electric's new VR it assure your 
continued pleasure and satisfaction. 
Hear the difference! Ask for a dem- 
onstration at your dealer's. 

eh F: 
Hi 

For further information write to: 
Specialty Electronic Components Dept. 
Section HFR1057 
West Genesee Street, Auburn, New York 

In Canada: 
Canadian General Electric Company 
189 Dufferin Street, Toronto 3, Canada 

GENERAL( ELECTRIC 
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R E A L I S T I C® 
HIGH FIDELITY 

FM TUNER 

Name 

Address 

$3.50 Down 

$5.00 Monthly 

City 

FM Tuner @ 539.95 

Send FM Tuner Bulletin TFM -3 

Send 1958 Radio Shack Catalog 

State 

Wired Hi -Fi 
at "Kit" Prices! 

Features not found in tuners 

twice ils price! 5 µv. sensitieily 
for 20 db quieting. Armstrong - 
Foster- Seeley circuit praised by 

Consumer Magazines. 20. 20,000 
response. Write for full tech. 

nice! bulletin. $39.95 

Radio Shack Corp. 
167 Washington St. 

Boston 8, Mass. 

230 Crown Street 
New Haven 10, Conn. 

R E A L I S T I C® 
HIGH FIDELITY 

10 Watt 
AMPLIFIER 

Wired Hi -Fi 
at "Kit" Prices! 

America's Top Amplifier Value! 
10 watts (18 watts peak), ±1 
db 20- 20,000 cps. Built -in RIAA 
equalized preamp. Separate 
boss and treble boost -cut con- 
trols. Push Pull output. Write 
for descriptive bulletin TAF -l0. 

Radio Shack Corp. 
167 Washington St. 

Boston 8, Mass. 

230 Crown Street 
New Haven 10, Conn. 

$29.95 
Name 

City 

10 Watt Amplifier @ $29.95 

Send Amplifier Sheet TAF -10 

Send 1958 Radio Shack Catalog 

E A L I S T I C O 

HIGH FIDELITY 
SPEAKER with 

ENCLOSURE 

Name 

Address 

City - State 

Hi -Fi Speaker System @ $19.95 

Send Technical Sheet TSS -10 

Send 1958 Radio Shack Catalog 

k$Registered Trademark 

Wired Hi -Fi 

at "Kit" Prices! 
Ultra -compliant suspension cone 
speaker in furniture finished 
wood enclosure, Hos verified 
response of 50. 12,000 cps. 

Really Compact . . . 141/ x 11 

e 10Dí ". Send for Technical 
Bulletin T5S -10. 

Radio Shack Corp. 
167 Washington St. 

Boston 8, Mass. 

230 Crown Street 
New Haven 10, Conn. 
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Booklet 

4,oa, I Manufacturers' 1 
ijllL Literature 

NEDA SUPERVISION PLAN 
The National Electronic Distributors Association 

(NEDA), 343 S. Dearborn St., Chicago 4, IH., has issued a 
simplified plan for the supervision of outside salesmen's 
daily selling activities. 

Entitled "Sales Supervision of Distributors' Salesmen," 
the book is said to be the first of its kind produced 
specifically for the electronic parts distributor. The six 
simple forms recommended will provide the facts and 
figures required to adequately supervise and control such 
daily activities. 

The forms, available from NEDA are : salesman's daily 
report, record of customer's purchases (4 years), sales- 
man's date book (record of calls and orders), registered 
prospect follow -up system, weekly report of "pushline" 
sales, and monthly quota and sales record. 

Distributors interested in using this new plan can in- 
stall it progressively if desired. Contact NEDA for 
information. 

THERMOSETTING TAPES 
Minnesota Mining and Manufacturing Co., 900 Bush St., 

St. Paul 6, Minn., has issued a new four -page booklet 
which outlines the properties, recommended application 
procedures, and advantages of "Scotch" brand electrical 
tapes with thermosetting adhesive. 

A property table lists physical and electrical properties 
for 15 tapes with paper, cloth, film, and laminated backings 
ranging from class A through class H temperature 
classifications. 

Copies of "Thermosetting Electrical Tapes" are avail- 
able without charge by writing Dept. D7 -207 of the 
company. 

ELECTRON TUBE DESIGN 
An Air Force guidebook for the design of electron 

tubes with longer life and increased reliability has been 
released for industry use through the Office of Technical 
Services, U. S. Department of Commerce, Washington 
25, D. C. 

The volume covers the factors influencing electron tube 
life through a study of tube design, materials, and process- 
ing. From the information provided, circuit and systems 
design engineers as well as tube users can estimate the 
effects of variables on the reliabilities of their systems 
and devise means of lengthening tube life, increasing 
reliability, and reducing servicing costs. 

Written by T. H. Briggs of the Wright Air Develop- 
ment Center, "Electron Tube Operation as Influenced by 
Temperatures and Voltage" contains 90 pages and is priced 
at $2.50 a copy. Orders should be sent to the OTS. 
Payment must accompany such requests. 

INSTRUMENTATION TAPES 
Minnesota Mining and Manufacturing Company, 900 

Fauquier Ave., St. Paul 6, Minn., has released an 8 -page 
brochure covering its line of "Scotch" brand magnetic 
tape for instrumentation use. 

Each tape is described as to its special features and 
properties and then this information is presented in tab- 
ular form for ready comparison and selection. 

RCA DISTRIBUTOR BROCHURE 
The Components Division of Radio Corporation of 

America, Camden, N. J., has issued a new 22 -page brochure 
covering its complete line of electronic components and 
test equipment sold through distributors. 
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COMING 
SOON! hifi 

AN N VAL 
S AUDIO HANDBOOK 

(compiled by the editors of Radio & TV News) 

Authoritative, comprehensive guide to hi -fi construction, 
maintenance and equipment . . . compiled by top au- 
thorities in the field. Includes complete instructions and 
plans for setting up your own system covers preamps, 
equalizers, amplifiers, tape recorders, speakers, enclosures 
and stereophonic sound. 

PARTIAL CONTENTS 

Why's and wherefore's of room acoustics, speakers, 
enclosures. 

How to buy and install preamps, equalizers, tone controls. 

Do's and don'ts of amplifiers. 

Latest techniques and ideas on stereophonic sound. 

Tape recording ideas and recorder guidance. 

Transistor hi -fi. 

All about speakers and enclosures. 

Building, servicing and improving hi -fi systems. 

WATCH FOR THIS NEW ZIFF -DAVIS PUBLICATION 

AT YOUR FAVORITE NEWSSTAND 

only $1.00 
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NOWRE4DY! McGraw -Hill's New 

Train -Yourself Course 6 BIG 
VOLUMES 

wow 
,,,,,,.,.,k' 

Including 
NOME COURSE 

OUTLINE! 

Shows how 
to Get 

Ahead Fa.. 

AND 

RECORD CHANGERS 

RIGHT AWAY 
AT LAST -at Amazing LOW COST -The 
Most Complete TV -Radio Repair Course 
Ever Published. TELLS and SHOWS How 
to Do Every Job Quickly and Easily - 
Make GOOD MONEY, Full or SpareTime 

AFTER 10 YEARS OF 
PREPARATION - 

McGraw-Hill's new 6- 
Volume Course brings 
you everything you need 
to know to "cash in" 
on the TV -RADIO boom. 
Over 2,350 pages of 
money- making 'know - 
how" by top factory en- 
gineers and electronic 
e ct xperts. THREE giant 
REPAIR MANUALS tell 
and show how to FIX 
every trouble the easy 
way. TWO TROUBLE- 
SHOOTER MANUALS 
tell exactly WHERE to 
begin, WHAT tools to 
use. HOW to increase 
your professional speed. 
Complete Home Study 
Volume guides you every 
step of the way, tells 
how to get ahead fast - 
build up your own busi- 
ness, full or spare time. 

BIG MONEY_ 
Spare or Full Time 

No previous training 
needed. NO complicated 
formulas. PLAIN ENG- 
LISH. pictures and direc- 
tions cover ANY kind of 
job on EVERY set -tubes, 
circuits, speakers, new 
a -c /d -c portables, Color 
TV, even what to charge 
for typical jobs! 

SEND NO MONEY 
Try Course 10 days 

FREE. (We pay shipping!) 
If you don't agree it can 
get you started in a 
money -making repair busi- 
ness - return it, pay 
nothing. Otherwise keep it. 
Earn while you learn; and 
pay the low cost on easy 
terms. Mall coupon NOW. 
McGraw -Hill Book Co., 
Dept. RTN -TO, 327 West 
41st St., N. Y. City 36. 

PARTIAL CONTENTS 

o Television and Radio 
Repairing - 566 pages. 
700 pictures, diagrams. 
By John Markus, Fea- 
ture Ed., Electronics 
Magazine. 
o Practical Radio Serv- 
icing - 599 pages. 473 
thus, By William Mar- 
cus. Alex Levy, Elec- 
tronic Training Ex- 
perts. 
e Profitable Rodio 
Troubleshooting - 330 
pages. 153 'how -to" 
Illus. By William Mar- 
cus, Alex Levy. 
o Profitable TV Trouble- 
shooting-Short-cuts to 
spot and fix every 
trouble. By Eugene A. 
Anthony, Service Con- 
sultant, General Elec. 
Company. 
e Repairing Record 
Changers - 278 pages. 
202 A -B -C pictures. By 
Eugene Ecklund, Eng. 
DuMont Lab., Inc. 
o Complete Home 
Course Outline - How 
to get the most out 
of your Course. By 
John Markus. 

FREE THREE Valuable Re 

pair Aids TV, RADIO 

and CIRCUIT Detect -O- Scopes 

Total Retail Value $3.00 

FREE -THREE amaz- 
ing DETECT -O -SCOPE 
Charts. TV and RADIO 
Scopes enable you to 
spot tube troubles in a 
jiffy. CIRCUIT Scope 
spots circuit troubles. 
Make fix -it Jobs easier, 
faster. ALL THREE 
(worth $3) FREE. r- THIS COUPON SAVES YOU $11.85 

McGRAW -HILL Book Co.. Dept. RTN -10, 
327 West 41st St., New York 36. N. Y. 

Send me- postpaid -for 10 days FREE TRIAL the 
6 -Vol. McGraw -Hill TV, Radio and Changer 
Servicing Course. If okay, I'll remit only $4.95 
in 10 days; then $5.00 monthly for 5 months. 
(A total saving of $11.85 on the regular price of 
the Course and Detect -O- Scopes.) Otherwise, 
I'll return Course in 10 days; pay nothing. 

ALSO send FREE (to weer whether or not I keep 
the Course) the 3 TV, RADIO, and CIRCUIT DETECT - 
o -SCOPE CHARTS,-total value $3.00. 

Name 
(Please Print Clearly) 

Address 
Zone No. 

City (if any) ...State 
D CHECK HERE it you prefer to enclose first 
payment of $4.95 with coupon. Same easy pay 
plan; same 10 -day return privilege for full re- 

L. Iund. RTN -10 
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they do, where they are used, and how 
they are installed and oriented. The 
three chapters which comprise the 
book cover antenna systems in gen- 
eral, installation procedures, and re- 
pair and maintenance. 

* * * 

"RECEIVING TUBE SUBSTITUTION 
GUIDE BOOK" by H. A. Middleton. 
Published by John F. Rider Publisher, 
Inc., New York. 68 pages. Price $1.35. 
Paper bound. Third Supplement. 

With the current widespread dis- 
tribution of European -built electronic 
gear more and more technicians find 
themselves confronted with the prob- 
lem of finding U. S. substitutes for 

foreign tubes. One of the main sec- 
tions of this guide is devoted to 
European- American and American - 
European equivalents. Two other sec- 
tions cover receiving tube substitutions 
and picture tube equivalents. In each 
instance the original tube is listed, its 
substitute listed, an estimate of its 
performance is given, and then the 
necessary circuit changes outlined, 
where required. 

This supplement carries a cumula- 
tive index which covers all of the 
tubes in this and the two preceding 
supplements as well as the original 
volume, "Receiving Tube Substitution 
Guidebook." 

A TWO- TRANSISTOR RADIO RECEIVER 

THE demand for compact transistor re- 
ceivers seems to be almost insatiable as 

more and more of the "build -it- yourself" 
crowd become familiar enough with tran- 
sistor circuitry to tackle receiver con- 
struction. 

The circuit shown below is an ex- 
tremely efficient reflex type which pro- 
vides good reception of local broadcast 
stations without the need for an external 
antenna -the ferrite coil antenna being 
sensitive enough for short -range recep- 
tion. Although the commercial version of 
this receiver, the Allied "Knight" kit 83- 
Y -262, comes with a printed circuit panel 
which eliminates much of the wiring 
chore, the circuit can be assembled using 
standard wiring techniques. 

One of the newly developed alkaline 
batteries (RCA) is provided with the kit 
and it plus the extremely low current 
drain of the transistors used permit 
months of operation without battery re- 
placement. 

A miniature dynamic earphone, 4000 
ohms or better, on a three -foot cord per- 

Over -all view of "Knight" transistor set. 

snits "personalized listening" so this set 
can be used virtually anywhere. The re- 
ceiver, as supplied in kit form, weighs a 
mere 11 ounces. Allied provides a sim- 
ulated leather carrying case for the re- 
ceiver which is designed to clip on a belt 
or be hand carried. The kit is priced 
at 514.65. -TO- 

Schematic of two transistor receiver. Standard parts are used in construction. 

LI 

RFC 3 

Ri, Rs- 47,000 ohm, 1/2 w. res. 
Re- 82,000 ohm, 1/2 w. res. 
16-2200 ohm, 1/2 w. res. 
R4-1000 ohm, 1/2 w. res. 
Rs- 10,000 ohm, 1/2 w. res. 
Rs-82 ohm, 1/2 w. res. 
Rr- 10,000 ohm volume control (with switch 

Si) 
Ro-5600 ohm, 1/2 w. res. 
Rio -180 ohm, 1/2 w. res. 
C1-82 paid. disc ceramic capacitor 
Ca-400 µpfd. variable capacitor 
Cs, Cu -90 µfd., 3 v. elec. capacitor 

RFC4 

P-N-P 
V2 

CIo 

tRIO 

EARPHONE 

Si 

J 

el= 
-Cl2 

Co, Cs, Cm, Cn -.DOS Add. disc ceramic capacitor 
Ca. C7-5 Aid., 6 v. clec. capacitor 
Co -.001 aid. disc ceramic capacitor 

pfd. disc ceramic capacitor 
Li- Ferrite loop antenna 
RFCI -.5 mhy. r.f. choke 
RFCn, RFCs, RFCs-1 mhy. r.f. choke 
CR, -1N34Á germanium diode 
BI-6 volt battery (RCA VS -300) 
Sa- S.p.s.s. switch (on Rn) 
Earphone -4000- ohm earphone (or higher) 
VI, Vs- "p -n -p" junction transistor (RCA 

2N140 or equiv.) 
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OLSON gives you the most for 

New Wilcox -Gay Brand New Models 

TAPE RECORDERS -- 
Model 750 

45 RPM 

Reg. $99.95 
Stock No. AM -28 

:óq99 
Dual channel. Rec- 
ords at 7r /2 IPS. 
Takes up to 711 

reels. 4 tube am- 
plifier and built -in 
Alnico 5 speaker. 
Radio -TV -Phono 

jack and external speaker jack. Erases previous 
recording automatically when recording. Can be used 
as PA system with external speaker. With 311 reel 
of tape and 51r empty reel, microphone, cable and 

plug. Case with removable cover, 14x12x811. 

Push -button 
Keyboard 

Record Level 
Indicator 

Fast Rewind 

Records 
2 Hours 

New 1958 Model 

HI -FI RECORD PLAYER 
With Monarch 4 -Speed 
AUTOMATIC CHANGER 

Tremendous alue. Complete 
Stock No. RP -37 ,th built -in high -gain ampli- 

fier and speaker. Famous Mon- 
arch changer plays all speeds 
and intermixes 7- 10 -12" records. 
Automatic shut -off. Dual crystal 
turnover a tridge. Beautifully 
styled portable 2 -tone carrying 
case. 

s3483 
Spindle for above Stock No. RP -7 $2.37 

your money! 

SPEAKER AND 
CORNER BAFFLE 

COMPLETELY 
ASSEMBLED 

Ready To 
Install 

x593 
Stock 

No. S -288 
An RCA 6 x9" PM speaker with Alnico 
5 net, combined with engineered and 
acoustically balanced corner baffle. Baffle 
constructed of reinforced plywood covered 
with mahogany grained plastic material. 
Attractive matching grille. 
SPEAKER BAFFLES ONLY 

Stock No. CA -47 54.33 

Continuous Play 

TAPE MAGAZINE 
Repeats Recorded 
Messages Endlessly ,V\ 

C.rnL' ;! I 
Reg. $12.50 
Stock $189 13 

No. X -643 

We pay cash and 
get the best 
deals! 

Our customers 
always get the 
savings. 

exit FREE 

Fa! 
n.l.ua,, 

3 for 55.00 
Has 100 ft. of tape. 
Records & plays both 
s des consecutively. 
10 mins. at 3a/ IPS; 
5 mins. at 71/2 IPS. 

Servicemen -Experimenters 

301 Piece PARTS KIT 
Reg. $39.30 

Value 
Stock $393 No. 
K -102 

Resistors from 100 ohms 
to 12 megs., 1/2, 1 & 2 
watts, carbon and carbon 
film types. Tubular and ce- 
ramic disc type condensers 
in all popular RETMA val- 
ues. Long tinned leads. Box 
81/4x41/4x13/411. 

100 Ceramic 
Condensers 

200 Carbon 
Resistors 

1 Plastic Box 
with 
Cantilever 
Tray 

Famous Make Deluxe 

CLOCK 
RADIO 

Save Up To $19.99 
Stock No. RA -279 
Mahogany Cabinet 

S'996 
AB.VE WITH IVORY 

CABINET $'fL o96 
Stk. No. RA -280 

We're selling them at such a low 
bargain price we agreed not to 
mention the name. Features Tele- 
chron clock with sleep switch and 
luminous dial; appliance outlet; 
built -in antenna and attractive 
plastic cabinet. 

VOLTSOHMS -MILS 

POCKET TESTER 
Stock No. 

TE -98 $846 
3 for $24.00 

All the features of more expensive meters. 1000 ohms per volt meter. 1% precision resistors. D'arsonal microamp movement. AC & DC volts; 
0- 10 -50- 250 -500 -2500; DC ma; 0 -5 -50 -500; Ohms; 0- 10,000 -1 meg. 2 ranges for DB. Com- plete with test leads. 43/4x31/4x11/2 ". 

Shield Brand Plastic 

RECORDING TAPE 
Chosen by Chief Radio Operator of Moore - 
McCormack Steamship lines. Holds up per- 
fectly under all kinds of adverse condi- tions. Mirror polished ed -oxide bonded to smooth strong plastic. Response 50. 15,000 
cps. Low distortion, uniform output. Stand- ard 1/4" width. 7" dia reels -individually boxed. 

1200 Ft. Reel 1800 Ft. Reel 
Stock No. 59 Stock No.s 
X -249 1 pox. X -583 2 Doc. 
Lots of 6 ea. $1.79 Lato of 6 ea. $2.59 

a. 
Single ea. $2.19 Single ea. $2.99 

Fully Guaranteed 

NEW MYLAR 
2400 Ft. Reel 

Stock No. $ 
X -692 3 

Doe. 
a. 

Lots of 6 ea. $3.79 
Single ea. $3.99 

Stock 
No. 

S -282 

3 for 58.50 

Bone Conduction 
PILLOW 
SPEAKER 
Amazing! Produces o 
sound ave. but by- 
passes outer ear, con- 
ducting sound directly 
to inner ear by bone 
conduction. Produces truer sound fidelity. 
Eliminates listening fa- 

.tigue. Imp. 3.2-4 ohms. 
Complete with instruc- 
tions, plug and jack as- 
sembly. No plugs 
to bother with. Listen 
to your favorite pro- 
grams without disturb- 
ing others. 

Made -in- England 

- - Stock No. 
TL -125 

JUNEERO Miniature 

MACHINE SHOP 
Bends. Shears & Punches 

Flat Strip Metal 
Makes all kinds of complex brackets. 
Holes and slots too. Includes supply 
of steel strip. Complete with instruc- 
tions. Make your own brackets for 
condensers. resistors, transformers 
etc. 
Deluxe Model. Same as above plus 
cstock of rod material & thread 
utting die. Stock No. 

a 

TL -128 W 

1000's of 
tremendous 
values. 
Nationally 
famous 
brands. 
Buy from 
OLSON 
and save! 

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 To Order From 
OLSON 

Mail your order to 1057 S. Forge 
St., Akron 8, Ohio. Send remittance 
with order (add for postage Sc for 
each dollars worth ordered -10c 
for each dollars worth if you are 
more than 1000 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 merchan- 
dise and postage. ALL MERCHAN- 
DISE 100% GUARANTEED. PLEASE - MINIMUM ORDER $5.00. 

Rectangular Tweeter 

SPEAKER 
2 "X61/4 "x1/4" 

Stock No. $333 
S -267 

Special 2 for $6.00 
Use in conjunction with present 
speaker systems to provide the 
ultimate in high -frequency re- 
production. This new unit will 
raise your response to beyond 
20.000 cycles. Super thin metal 
diaphragm. Easily mounted any- 
where. Complete with instruc- 
tions. 

==ren=o-_= l.! 1057 -A FORGE ST. 

AKRON 8, OHIO 
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14th EDITION 

$7.50 at your dealer in 

U.S.A. (plus any tax) 
766 Pages of Practical, 
Down -to -Earth Radio Information! 

OSCILLOSCOPES 
POWER SUPPLIES 
TEST EQUIPMENT 
V.T. PRINCIPLES 
SEMI -CONDUCTORS 
V.T. AMPLIFIERS 
FM TRANSMISSION 
MOBILE EQUIPMENT 

$2.50 
(paperbound) 

D -C & A -C CIRCUITS 
TRANSMITTER DESIGN 
TRANSMITTER KEYING 
WORKSHOP PRACTICES 
TRANSMITTER CONSTR. 
R -F V.T. AMPLIFIERS 
S.S.B. TRANSMISSION 
AMPLITUDE MODULATION 

BETTER TV 
RECEPTION 

You can greatly im- 
prove performance 
and take the failure 
out of many unsuc- 
cessful fringe area 
installations through 
the use of this book. 
It has become a 
standard guide for 
the installation tech- 
nician and a pop- 
ular text for TV 
enthusiasts. 

$3.75 
(paperbound) 

RECEIVING EQUIPMENT 
TV & BC INTERFERENCE 
SPECIAL V.T. CIRCUITS 
RECEIVER FUNDAMENTALS- 

.. 

ANTENNAS, H -F, V -H -F, 
U-H-F & BEAMS 

SPEECH & AM EQUIPMENT 

RADIOTELEPHONE 

LICENSE MANUAL 
PREPARES FOR LICENSE 

EXAMINATION 
Contains 4 elements: 

I. Questions on basic 
low 

II. Basic operating 
practice 

III. Basic radiotele- 
phone 

IV. Advanced radio- 
telephone 

BUY FROM YOUR FAVORITE DISTRIBUTOR 
at above price or add 10% on direct moil orders to: 

EDITORS and ENGINEERS, Ltd. 
S U M M E R L A N D 2 C A L I F O R N I A 

BOOKSTORES: ORDER FROM BAKER & TAYLOR CO., HILLSIDE, N.J. 

BRUSH CRYSTAL HEADPHONES 
Leading brand in broadcasting, Brush Crystal Head. 
phones provide the ultimate in listening quality for 
tape monitoring, amateur, binaural and hi- fidelity 
use. Extended frequency response, lightweight 
and comfortable, complete line to choose from. 
Sold by quality conscious dealers everywhere. 

BRUSH ELECTRONICS 
OIVISION OF CLEVITE CORPORwTION 

Cl...l.n. ... O^I. 

COMPANY 
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eschewed mathematics in favor of 
simple and not -too -technical discus- 
sions of the tube itself, the time base, 
amplifiers and pickups, CRO power 
supplies, standard CRT's, and practical 
applications of the instrument. There 
are complete schematics for four com- 
mercial units, using Philips tubes. 

The text is lavishly illustrated with 
graphs, schematics, and photos. For 
both beginner and the more experi- 
enced user of scopes, this book should 
be extremely helpful. 

. 

"TV TUBE LOCATOR" by H. G. Cisin. 
Published by Harry G. Cisin, Amagan- 
sett, N. Y. 32 pages. Price $1.50. 
Paper bound. Vol. 2. 

This new volume covers some 5000 
TV models which were released during 
1955, 1956, and 1957. The index carries 
the maker's name, model number or 
tradename, and a reference to the 
page and diagram where the tube 
location data is given for the set. 

The balance of the book is devoted 
to top chassis views of the receivers 
showing the locations of the tubes, 
CRT's, fuses, and controls. 

* :t :l 

"ADDITIONAL 1957 TELEVISION 
SERVICING INFORMATION" com- 
piled by M. N. Beitman. Published by 
Supreme Publications, Highland Park, 
Ill. 192 pages. Price $3.00. Paper 
bound. Vol. TV -13. 

This book is supplementary to the 
material published in the "Early- 1957" 
volume and covers servicing data on 
TV receivers which have made their 
appearance subsequently. As custom- 
ary with this publisher, large, double - 
page circuits are provided for each set 
along with alignment data, wave- 
forms, voltage charts, service hints, 
parts lists, and factory suggested 
changes. 

Fifteen manufacturers are repre- 
sented in this new volume. 

"TV TROUBLE TRACER -TV PORT- 
ABLES" by H. G. Cisin. Published by 
Harry G. Cisin, Amagansett, N. Y. 45 
pages. Price 50 cents. Paper bound. 
Vol. 6. 

This booklet covers many of the new 
portable TV receivers by various 
makers as well as tube location guides 
of the most recent RCA models, both 
portable and full size. The tubes 
shown on the chassis layouts are keyed 
as to function which helps to trace the 
trouble. Models using selenium recti- 
fiers are so noted and whether or not 
series -connected heaters are employed 
is indicated. CRT patterns of the 
trouble run at the beginning of each 
section to indicate the symptom. 

* * * 

"TV ANTENNAS" by Martin 
Schwartz. Published by American 
Electronics Co., 1203 Bryant Ave., 
New York 59, N. Y. 28 pages. Price 
50 cents. Paper bound. 

This is about as basic a text on the 
installation and repair of television 
antennas that you will find anywhere. 
The author painstakingly describes the 
different types of antennas, tells what 
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earn 
top salaries, 

build 
an exciting 

future! 
read: YOUR CAREER 

IN ELECTRONICS 

A New Ziff -Davis Publication 

POPULAR ELECTRONICS' 

CAREER in 
IRON /CS 

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, SLIDERULES 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 ... Were Looking for Tomorrow 

SURVEY OF THE JOB MARKET -Personnel require- 
ments of the largest electronic manufacturing firms- number of 

technicians, engineers needed, kind of background required, 
salaries offered, training given and opportunities for advance- 
ment. 

COURSES, CREDITS 
a Career ... Home Study 
Schools 

ELECTRONICS IS A 
Time TV Servicing . . . 

Build Gadgets for Money 
P.A. rentals 

AND DEGREES -Training for 
. .. College Training ... Resident 

PROFITABLE HOBBY -Spare 
Use Your Hi -Fi Know -How . . . 

. . . Kits For Sale . . . Profit from 

BASIC ELECTRONICS -A brief course in the fundamen- 
tals of electronics. It gives the beginner a knowledge of the 
terminology and some familiarity with the electronics field. 

Buy a Copy of YOUR CAREER in 

ELECTRONICS 
ON SALE NOW AT ALL NEWSSTANDS -ONLY 75¢ 
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Rugged - lightweight - low Cast 
L -R MOTOR BLOWER ASSEMBLIES 

Immediate Delivery 

No. 1 1/2 

No. 21/2 

The Ripley L -R ... most reliable in the small blower field -now, avail- 
able in high -volume production prices! Ripley's wide -range line of pre- 
cision blowers offers a selection with a variety of models -easily adapta- 
ble to your air -cooling requirements. 
Contact your distributor for immediate delivery ... or write direct to 
factory. 

Model 
No. Type Watts R.P.M. 

Output 
Free 
Air 

C.F.M. 

Dimensions 

List 
Price 

Length 
O.A. 

Motor 
Dia. 

Blower 
Width 
O.A. 

Blower 
Height 
O.A. 

8437 11/1 15 3150 4 49/6 21/4 227/32 21546 13.29 
8438 2 16 3100 10 4'/1 23/4 31/2 3 % 13.48 
8433 2 1/1 17 2800 17 4 1/2 2 3/4 3 % 43/e 13.60 
82 2 % 35 1550 28 5514 21 %6 413/2 4 % 16.50 
81 2 3/4 40 3100 58 55144 213/6 4t 3/z 4 % 16.50 

8473 3 35 1550 40 6544 213/6 51/1 6 % 16.95 
8472 3 40 3100 77 6544 213/16 51/2 6 % 16.05 
8442 2 Dual 18 3000 10 -10 61/e 21/4 31/2 3 3A4 19.52 
8434 21% Dual 20 2800 17 -17 6 % 2 3/4 3 % 4 % 20.59 

All models -115V. AC -60 Cycle, Continuous Duty. 

RIPLEY COMPANY, INC. 
MIDDLETOWN, CONNECTICUT 

TAPE RECORDERS 
Tapes- Accessories 

Nationally Advertised Brande 
UNUSUAL VALUES 
Send for Free Catalog 

DRESSNER 
69 -02 RA -174 St. 

Flushing 65, N. Y. 

MERITAPE 
Low Cost, High 
Quality Re- 
cording Tate - 
In boxes or 
cans. 

BC-645 
TRANSMITTER-RECEIVER 
new, with all 17 tubes, in original cartons, with 
original schematics and analysis plus conversion 
schematics, photographs and details, $24.95. 

ENGINEERING ASSOCIATES 
434 Patterson Road Dayton 9, Ohio 

OUR BEST VALUE OF THE YEAR! 
21/2 AMP. HEAVY DUTY 

1/4" THOR SPEEDRILL 
with Geared Chuck -AC -DC -2400 RPM 

If your work calls for a "r gyred" drill with POWER 'l'O SPARE, insist on a 21 /e Amp. Job and makes rer it's THOR! No finer drill made! Solid steel, heat treated helical. gears; thrust taken on hardened steel ball a d plate; gears permanently packed and sealed i LIFETIME grease! Switch, trigger and lock assembly simplifies locking and releasing trigger. You'll be wise to buy 2 at this price. Supplies limited! 

BRAND NEW! 
OUR PRICE 

$1495 
Permacel Heavy Vinyl 

Plastic Electrical Tape 
Resists 

aion. 
abrasion, water, acids, alkali and cor- 
First quality, guaranteed. 3/4" wide. 

108 ft. roll- 
Reg. 

c 
$2.98 NOW $1.69 ppd. 

29 -PC. CHROME VANADIUM 
DRILL SET 

Specially made for speed drilling. In 
stuedy plastic tool roll. Finest alloy steel 
drills hardened and precision ground to 
the sharpest, longest lasting cutting edge 
obtainable; will easily and cleanly bite 
through hardwoods, plastics, aluminum, 
iron and the toughest steels. Uncondi- 
tionally guaranteed for thousands of drill- 
ings. Full Jobber length. Sizes by O4ths 
from 1/16" to 1/0". There are only a 
limited quantity of these imported Ger- 
man sets available at this low price, no 

hurry! 
NOW pPd. $6.49 

Also available with Turned Down Shanks to fit @g.95 all 1/4" drills. In individual pocket roll...ppd. .77v .7J 

AUTOMATIC 
SIPHON PUMP ensational 
Now -siphon any liquid automat. el ally. safely, WITHOUT putting V1,98 ppd. tube to mouth! Squeeze bulb of this ll new type siphon, liquid starts to flow immediately! Transparent valves let you see liq- uid flowing! Siphons. pumps gasoline, water, any liquid. E4en acids, corrosives! For cars, boats, power mowers, campers, plumbers, doctors. chem- ists, factories! Acid resistant. Over 7 ft. long overall! 

Plus 50t pp. 
& hdlg. 

60 Pc. Set Wire Gauge 
CHROME VANADIUM DRILLS 

Top quality German import, high test 
Chrome Vanadium Drills designed for 
Speed drilling through toughest steels, woods, plastic, iron and aluminum. Pre- cision ground long -lasting cutting edges. 

set. t e 1 th 
give ears of satisfaction. A full 60 pc. 

A 514.95 Value. Now Only $5.40 
plus 350 pp. and hdlg. 

Same set above available with Huot Metal Index $6.65 container. Only 
plus 350 pp. and hdlg. 

Also Available- 20 -PC. SET 
NO5. 61 -80 WIRE GAUGE DRILLS Finest steel! Tops for precision work in woods, plastic, iron, aluminum, etc. Includes plastic kit with marked pocket for each drill. 

$2.50 Only ppd. L 
Send check or money order. If C.O.D., fees extra. Money -Back Guarantee. SCOTT -MITCHELL HOUSE, Inc. Deptwvu, 
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with the special FCC study guide 
covering this license classification, this 
manual answers all of the questions 
likely to be asked of applicants and, in 
addition, supplements the answers 
with discussions of the background 
and principles involved. Two appen- 
dices list FCC field engineering offices 
where tests are given and an up -to- 
date summary of operating character- 
istics of FCC type- approved radio- 
telephone transceivers on the market. 

S * S 

"AUTOMATIC RECORD CHANGER 
AND TAPE RECORDER SERVICE 
MANUAL" compiled by Sams Staff. 
Published by Howard W. Sams & Co., 
Inc., Indianapolis. 256 pages. Price 
$3.95. Paper bound. Vol. 9. 

This ninth volume in this series pro- 
vides complete service information on 
fourteen tape recorders and four 
record changers produced in 1956. 
Units made by Ampex, Ampro, Bell & 
Howell, Chrysler, Columbia, Crest- 
wood, Garrard, Miraphon, Mitchell, 
Pentron, RCA, Silvertone, Viking, 
Webcor, and Wilcox -Gay are included. 

For each model there is a "Photo - 
fact" exploded view, operational data, 
and detailed service instructions. An 
index listing all models covered in the 
first eight volumes of the series as 
well as those included in the present 
manual speeds location of service data 
on the desired unit. 

* S * 

"ELECTRICITY AND ELECTRONICS 
-BASIC" by William B. Steinberg & 
Walter B. Ford. Published by Ameri- 
can Technical Society, Chicago. 235 
pages. Price $4.50. 

This would be a good book for the 
hobbyist, home craftsman, or student 
to cut his teeth on since the material 
covered is basic and the treatment is 
informal, practical, and non -theo- 
retical. 

The text is divided into six main 
sections, each made up of "units." 
The sections cover the electrical and 
electronic age, making use of mag- 
netism, how electricity is produced, 
basic electrical circuits, electricity for 
everyday living, and using electricity 
for communication. In addition, a 
separate index headed "Interesting 
Things to Do" catalogues various proj- 
ects the student can try in each 
category. 

As an elementary handbook and a 
simple exposition for the student, this 
volume should do nicely. It is well 
illustrated and the projects outlined 
are varied enough so that there should 
be "something for everyone." 

* * 

"AN INTRODUCTION TO THE 
CATHODE RAY OSCILLOSCOPE" 
by Harley Carter. Published by 
Philips Technical Library, Eindhoven, 
Holland. 95 pages. Price $1.95. At 
booksellers or from publisher direct. 

This is another in the Philips 
"Popular Series" of technical treatises 
and covers the theory and operation 
of "general purpose" type oscilloscopes. 

Written for thé experimenter, tech- 
nician, or student, the author has 
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"ACOUSTICS FOR THE ARCHI- 
TECT" by Harold Burris -Meyer & 

Lewis Goodfriend. Published by Rein- 
hold Publishing Corporation, New 
York. 122 pages. Price $10.00. 

The time when the architect could 
ignore acoustics in planning his struc- 
tures has long since passed. Today, 
everyone is aware of the important 
role played by sound, or the lack of 
it, in establishing a satisfactory en- 
vironment. 

Until the appearance of this book, 
however, the men responsible for 
planning such environments were hard 
put to find the information they re- 
quired. This volume seems to provide 
the answers to the most pressing con- 
siderations. The text is divided into 
eight chapters and covers an over -all 
presentation of the problem, what 
sound is and how it behaves, structure, 
materials, shapes and surfaces, elec- 
tronic devices, surveys- computations- 
tests, and acoustical design procedures 
for specific structures such as, studios, 
concert halls, theaters, homes, apart- 
ments, libraries, public structures of 
various types, gyms and field houses, 
etc. Charts, tables, and checklists 
simplify the necessary acoustical de- 
sign calculations, eliminating the need 
for the architect to consult outside 
references and sources. 

Architects and acoustical engineer- 
ing consultants will want to add this 
volume to their basic r e f e r en c e 
libraries. 

* * * 

"TV CONSULTANT" by H. G. Cisin. 
Published by Harry G. Cisin, Amagan- 
sett, N. Y. 69 pages, Price $2.00. 
Paper bound. 1957 edition. 

This enlarged edition classifies over 
three hundred TV troubles, their diag- 
nosis, and cures. The correct use of 
v.t.v.m.'s, sweep generators, and scopes 
in locating the defects is also covered. 

The material is basic and the tech- 
nique described by the author is de- 
signed to be used with any make or 
model of TV receiver. . * * 

"MARINE RADIOTELEPHONE PER- 
MIT Q & A MANUAL" by Milton 
Kaufman. Published by John F. Rider, 
Publisher, Inc., New York. 48 pages. 
Price $1.35. Paper bound. 

By virtue of an amendment in the 
FCC rules, there are now some 50,000 
persons in this country who will have 
to obtain a radiotelephone third -class 
license. These are the people who will 
have to man the radiotelephone gear 
which now must be installed on all 
vessels carrying, for hire, more than 
six passengers. 

Designed to be used in conjunction 
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soldering gun 
make safe repairs to 

Heat -Sensitive Components 
A WELLER Soldering Gun gives you precise control of heal 
This feature is especially important when replacing heat 
sensitive components. Here are some typical applications: 

2 SOLDERING VOICE COIL CONNECTIONS. 
Heat -control characteristic of Weller Guns en- 
ables you to repair loose or broken voice coil 
connections on the reflecting surface of paper 
resonating cone. The slightest mishandling of a 
soldering iron would burn cone. 

I REPAIRING PLASTIC-MOUNTED I-F TRANS- 
FORMERS. Your Weller Gun gives you precise 
heat control for this delicate operation. Prevents 
melting of plastic sockets; enables you to repair 
loose contacts and hair -thin coil- winding wire 
without damage. 

3 REPLACING CRYSTAL OSCILLATOR. Con- 
trolled heat is imperative for replacing crystal 
oscillator in color demodulator circuits. With a 
Weller Soldering Gun you get perfect heat 
control, thus avoid damage to delicate crys- 
tal element. 

_...... 

4 REPAIRING REMOTE -CONTROL TUNING 
UNITS. Your Weller Soldering Gun fits neatly 
into the small spaces between the terminal tabs 
on telephone -type relay stacks. Also, heat shut- 
off feature of gun prevents damage to insulation. 

There are professional model get, guns 

for every type of service work 
Your choice of models ... ranging from 100 to 250 
watts single heat and 100 to 275 dual heat types. 

Suitable for every kind of service operation. 
Ali models heat in 5 seconds; provide instant, 

triggermatic control of temperature. 

ORDER FROM YOUR ELECTRONIC PARTS DISTRIBUTOR 

ELECTRIC CORP. 
601 Stone's Crossing Road, Easton, Pa. 
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Enjoy the Prestige of 
A Field Assignment 

with BENDIX RADIO! 

ELECTRONIC 
FIELD 

ENGINEERS 
Engineering degree or 

eqivoleni experi- 
ence 

yylemf re- 
quired. 

FIELD SERVICE 
TECHNICIANS 

Technical school, Plus 

Ihree ex 
e r quired. e 

Military 

regs 

e"- 

R' 

Pride in your work and your 

recognition in the,inned mati s 

Theopportunity 

the 
to advance 

The oDP 
rapidly and to grow in your pro 

fession -chais important to your 

future! Excellent starting salaries 

Simply drop us a postal card 
stating education & experience. 
We'll arrange for a personal 
interview. 

Address: 
MR. O. A. BOWMAN 
Field Engineering, Dept.R 

and field allowances -they" 
will 

portant to the family! You 

obtain all these advantages when 

you choose a field assignment 

with the leader in its field - 
Bendix Radio! 

DIVISION OF BENDIX AVIATION CORP. 
SMITH á GREENSPRING AVENUES 

BALTIMORE 9, MARYLAND 

BUILD 16 RADIO 
Reg. 
U. S. 

Pat. Off. 

CIRCUITS AT HOME WITH THE NEW 
1958 DELUXE PROGRESSIVE RADIO 

"ED U -KIT" 

FREE TOOLS 

A Complete $2295 Home Radio 
Course ONLY 

NOW also Includes: 
TRANSMITTER 
SIGNAL TRACER 
CODE OSCILLATOR 
SIGNAL INJECTOR 

There is no need to spend hundreds of dollars for a 
radio course. The "Edu -Kit" offers you an outstand- 
ing PRACTICAL HOME RADIO COURSE at a rock- 
bottom price. You will learn radio theory, construc- 
tion and vicing,. You ill learn to build radios, 
solder ande wire n a professional manner. trouble- 
shoot radios. You will build 16 Receiver, Transmitter, 
Code Oscillator, Signal racer and Signl Injector cir- 
cuits, and learn how to operate them. You will receive 
an excellent background for TV. In brief, you will re- 
ceive basic education Electronics - and Radio, th many times the small price you pay. Operates 
on house current. 

You will receive all parts, toots 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 - 

are, tubing, punched metal chassis, Instruction Man- 
uals, wire, solder, etc- In addition, you receive Print- 
ed Circuit materials, including Printed Circuit chassis, 
special tulle sockets, hardware and instructions. You 
also receive a useful set of tools, pliers- cutters. an 
alignment tool, a professional electric soldering iron, 
and a self -powered dynamic Radio and Electronics 
Tester. The "Edu -Kit" also includes Code instruc- 
tions and the Progressive Code Oscillator. You will 
also receive lessons for servicing with the Progressive 

Radio. Hi Fl and 
the 

uiz 
Progressive 

vFCC 
Signal 

Amateur 
Injector, 

lning. 
All parts, components, etc. of the "Edu -Kit" are 

100% unconditionally guaranteed. brand new, care- 
fully selected, tested and matched. Everything is yours 
to keep. The complete price of this practical home 
radio and electronics course is only $22.95. There 
is nothing extra to buy. 
FREE: Set of Tools, Sol- J. Stasailis of 25 Pon- 
dering Iron, Tester, Mem- lar Pl.. Waterbury, Conn., 
bershiv in Radio -TV Club: writes: 'I have repaired 
Consultation Service, TV, several sets for my 
Radio, Hi -Fi, Quiz Books, friends and made money. 
FCC Amateur License The "Edu -Kit" paid for 
Training, Printed Circui- itself. I was ready to 
try, Pliers, Cutters, Align- spend $240 for a Course. 
ment Tool, Certificate of but I found your ad and 
Merit. ent for your kit.' 

UNCONDITIONAL MONEY -BACK GUARANTEE 

ORDER FROM AD- RECEIVE FREE BONUS 
RESISTOR & CONDENSER KITS WORTH $7 

"Edu -Kit" Postpaid. Enclose full payment of 522.95. 
"Edu -Kit" C.O.D. I will pay $22.95 plus postage. 
Send me FREE additional information describing 
"Edu -Kit." Include FREE valuable Radio A TV 
Servicing Manual. No obligation. 

Name 
Address 

PROGRESSIVE "EDU- KITS" INC. 
L497 Union Ave., Dept. 70E, Brooklyn 11, N.Y. 
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BEWARE OF 
IMITATIONS 

There Is Only One 
Original, Dependable 
NO -NOISE 
TUNER -TONIC 
with PERMA -FILM 
Cleans, lubricates. restores 
all tuners, including wafer 
type. Won't change or affect 
capacities, inductance or re- 
sistance. Won't harm in- 
sulations or precious metals, 
nor attack plastics. Elimi- 
nates all noise, oxidation 
and dirt indefinitely. For 
television, radio and FM. 

6 oz. Aero- 
sol Can. 
Netton 

erv- Non -taxie, 
non- inflam- able, in- 
sures trouble- 
free perform- 
ance. $3.25 
Extra economical because a o all amount does the job! 

Volume 

Control 
and 
Contact 
Restorer 
with 
Perma- 
Film 

Cleans, lubricates, protects . 

NOT A CARBON -TET SOLUTION. Still available in the new 6 oz. 
spray Can. 
Net to servicemen $2.25 

2 oe. Pr rW^ Also available in 8 oz. 
bottle. v_' bottles and quart cans. 
ervtc $1,00 men. 

e- At Your Nearest Distributor. 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Avenue Jersey City 4, N. J. 

Hot Chassis Hazards 
(Continued from page 41) 

117 volts up out of the chassis where 
it can be the cause of a nasty shock, 
or worse, to some unwary user of the 
set. 

Even the routine operation of sol- 
dering during repair may be the even- 
tual cause of a jolt to some customer 
from a "hot" chassis, unless care is ex- 
ercised. That stray blob of solder that 
lands in an inconvenient spot on a 
transformer -powered chassis may do 
no more harm than cause an annoying 
crackle as it shorts out somewhere in 
the circuit. On a set using a poten- 
tially "hot" chassis, it may land in the 
very fine space between this chassis 
and a subchassis that has presumably 
been isolated. If it does, we can rely 
on no warning crackle : it will lurk 
there quietly and dangerously, keeping 
line voltage applied to the "safe" sub- 
assembly, ready to do its damage when 
some innocent comes along and puts 
his hand on a part of the set where 
he has every reason to believe he may 
proceed in safety. 

Because of these possibilities, which 
are hard to spot visually, every repair 
job on a transformerless receiver 
should be followed by a voltmeter 
check. With the receiver cord inserted 
in an outlet first one way, then the 
other, a check should be made between 
external ground and every portion of 
the receiver that is subject to contact 
by people. Where a metal cabinet is 
involved, the same test should be re- 
peated between cabinet and external 
ground after the set has been re- 
assembled. 

In the customer's home, a meter 
should again be employed, this time 
between the receiver's proper chassis 
ground and some such external ground 
as a radiator, a water pipe, or the 
metal plate of the wall outlet. The 
set owner should be duly impressed 
with the unpleasant possibilities, as 
dramatized by the meter reading, and 
the cord should finally be left inserted 
so that the chassis is at external 
ground potential. If the set owner can 
be persuaded to permit the installation 
of a polarized plug (and outlet, if not 
already available), this should be done. 
Not as good as this precaution, but 
also effective, is the precaution of 
painting a red mark on the plug to 
line up with a corresponding red mark 
painted on the wall outlet. This acts 
as a guide for re- insertion of the plug 
in "safe" polarity if it is withdrawn 
for any reason. 

Where a metal cabinet is involved, 
external grounding of this cabinet 
should be urged on the owner. This 
can mean a blown fuse if the plug is 
inserted the wrong way or if a live 
chassis should short to the cabinet - 
but this is simply a case of the fuse 
doing its job of providing protection 
from harm and warning that some- 
thing is amiss. The cost of a fuse is 
a small price for peace of mind. 30 
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JU ST RECEIVED! 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 $250.00! 
OUR LOW $ 1 

rW 95 PRI CE .. 

i 

1 

Hi -Fi DYNAMIC HEADSET with Cushions 
BRAND NEW 

40 -14000 CPS. No Distortion. $6.95 

ASB-5 RECEIVER FOR 420 Mc BAND! 
Complete with ten tubes: 2 -955, 
1 -6116, 5 -6AC7, 1 -6AG7, 1- 
6B6. 
OUR LOW PRICE 
Tuning Knob for ASB -5 Receiver $1.29 

95 
MN26Y BENDIX DIRECTION FINDER 

150 -325 Kc; 325 -695 Kc; 3.4 -7 Mc. Complete 
with tubes, motor. $261195 BRAND NEW 
Used, like new. incl. tubes and dynamotor..$18.95 - - -- Elm ma s mn um - m- MN ME 2 

BENDIX DIRECTION FINDER j 
12 -tube remote control Navigation Direction 
Finder and communications receiver. 150 to 1500 Kc in 3 bands, 28 V. DC input. Ideal for commercial navigation on boats and planes. Complete installation comprises: 
MN -26 -C Receiver, used, with $16.50 12 tubes.... .. 
AIN -26 -C With 12 Tubes, BRAND NEW $24.95 
MN -20 -E Rotatable Loop 4.25 
MN -52 Azimuth Control Box .. 2.95 All necess.ry 

a 
s for above in stock. ..... a as a E aI= J. 

ARB NAVY RCVR -XMTR 
The Receiver Four band. 195 to 9050 Kc. Low Freq. Ship, Broadcast, 40 to 80 meters. Includes tubes and dynamotor for 24 V operation. Easily converted for 110 V, 12 V or 6 V. Schematic included. BRAND NEW. Overall S1 /4 x7 r /4x15lie. 
Wt. 30 Lbs. Complete with all tubes. 
The Transmitter, tunes 3000 to 9050 Kc and 2300 to 4200 Kr. Massive, fully encased unit, complete with all tubes. Three completely in- tegrated tuning units included. All Brand New. 
The Xmitter Dynamotor has input of 27.5 V DC 

((+ 7.4 A; output: 425 V DC @ .320 A, with Filter Base. Brand New. 
Complete Assembly, 
OUR SPECIAL PRICE $88.50 
RADIO RECEIVER NAVY TYPE RAY -3 
Made by Doolittle Radio, this dandy receiver is a terrific buy at our low price. 

Model AN1 PR6N is for 14V DC operation. These supplied complete with built -in dynamotor." 11 
receivers 

Weston output meter on front panel, as well as coax antenna and output 

' 

- tion. phono jack, on -off switch. 
$13.95 WHILE THEY LAST Our Price 

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 

lbs. BRAND NEW.. $8BS 
Brand New, less tubes ..$5.95 
USED, with tubes. ... $5.95 
USED, less tubes .. ... 2.95 

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 -LO IMPEDANCE MATCHING TRANSFORMER for headphones. G00 ohms to 8000 ohms. With plug 910 D and lack. Instructions included. BRAN NEW. ,7 

ME ME EM ME ME MS EM MN EM ME ME MO ME WM IMI 1111 

MICROPHONES Excellent BRAND 
Model Description Used NEW 
T -17 Carbon Hand Mike $5.45 $7.95 

1 T -30 Carbon Throat Mike. .33 .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 Excellent BRAND 
Model Description Used NEW 
HS -23 High Impedance $2.25 $4.95 
HS -33 Low Impedance 2.49 4.65 
HS -30 Low Imp. (featherwt.) 1.49 2.25 
H -16 /U High Imp. (2 units) 3.75 7.95 
CD -307A Cords, with PL55 plug 

and J1(2(ì Jack .99 
rm a lwr a a a a m a im a lm li a m wir 

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 NEW! $ár45 Combination Price... 

Willard 6 -Volt Midget Storage Battery 
' 3 Amp. Hour. BRAND NEW. 35 /sat x 1- 13 /16, x 23/s ". Uses Standard Electrolyte Only $2.45 

ARC -5/R28 RECEIVER 
2 -meter Superhet, 100 to 156 Mc in 
4 crystal channels. Complete with 

bN. $20.45 BRAND 
D N 

NEW. 
110 V AC Power Supply Kit for 

above 59.75 

ARC- 5/T -23 TRANSMITTER 
100 -156 Mc Includes 2 -835A, 2 -1625 $19.95 Tubes. BRAND NEW 
SPECIAL Limited quantity ARC-5/T23 smitters. 
OFFER! Eellent s1é lesn Ued s tubes 57.95 
ARC -5 MARINE RECEIVER -TRANSMITTER 

Navy Type Comm. Receiver 1.5 to 3 Is 16.95 Mc BRAND NEW with 6 tubes 
Navy Type Comm. Transmitter 

1$12.451 12.451 Mc BRAND NEW with 4 tubes and $ Ntal 

Loran APN /4 Oscil 

a 

oscope 
Easily converted 
on radio -TV Sery 
Bench! 

BRAND NEW 
Completely Assembled 
Supplied 

$1595 with 5 r f 
Scope type 
5CP1 

for use 
ice 

SCR -274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Excellent Brand Type Description Used Used NEW 
BC -453 Receiver 190 -550 KO..$10.95 $12.95 $14.95 
SIC -454 Receiver 3 -6 Mc 7.19 8.29 11.95 
13C -455 Receiver 6 -9 Mc 5.25 7.95 9.95 
BC -456 Modulator 2.95 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 Smtr 3 -4 -Mc (like new) 6.95 8.88 
BC -457 TRANSMITTER -4 -5.3 Mc. complete $1 with all tubes and crystal. BRAND NEW.. .BB 
BC -458 TRANSMITTER -5.3 to 7 Mc. Complete with all tubes and crystal. 

$1.66 BRAND NEW 
BC -459 TRANSMITTER -7 -9.1 Mc. complete with all tubes and crystal. 
BRAND NEW $11.95 ARC- 5/T -19 TRANSMITTER -3 to 4 Mc. BRAND NEW complete with all tubes & 

$B.BB crystal 

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 
of 
as well as "B" voltage. Complete kit $7 95 
Factory case, 

ory wired, tested,r instructions. 
eadyto operate $11.50 

SPLINED TUNING KNOB for 274 -N and ARC -5 RECEIVERS. Fits BC -453, BC -454 and 49c others. Only 

SCR -522 2 -METER RIG! 
Terrific buy! VHF Transmitter -receiver, complete with all components. 
Xtal- controlled, Amplitude 0 tude modu at dcvo voice. They're going fast! Excellent condition. Y're 
SCR -522 Transmitter -Receiver, complete with all 18 tubes. 

$33 I 33 COMBINATION Special 
Receiver Only, with all tubes. . . $19.50 Transmitter Only, with all tubes .$22.25 

234.258 MC 
RECEIVER 

AN / A R R- 2, 
BRAND NEW, tubes included: 
7 -0001. 3 -6AKS. 
1 -12AS. Sche- 
matic include d. 
Complete with 11 
tubes. our low 
price: 

$9.99 
With 28 V. 1.6A 
Dynamotor, rem- 
plete 512.98 

110 VOLT AC 
POWER SUPPLY KIT for above 59.75 

FRE' 
Schematic Diagram included the h pince of equip - 

t mown thins page. 
Schtsm 

alsos available 
f 

atele 
at 50e each. 

separa y 

Please include 25% Deposit with order -Balance C.O.D. 50e Handling Charge on all orders under 53.00 All ship- ments F.O.B. Our Warehouse, N.Y.C. 

G & G Radio 
one: 
Supply 

7.4605 
Co. 

Teleph CO 
51 Vesey St., New York 7, N. Y. 

Ham Special! Famous BC -645 
XMITTER -RECEIVER 

With MANUAL for 
Easy Conversion 

to CITIZENS' BAND! 
Makes wonderful mobile rig 
or 420 -500 Mc. Easy to convert for phone or CW 2- 
vay communication. This BRAND 
swell rig originally cost NEW 
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. 

PE -101C DYNAMOTOR for BC -645, has 12 -24V input (easy to convert for 6V Battery $7 95 operation) only 
UHF ANTENNA ASSEMBLY, for BC- 645.... $2.45 Complete set of 10 Plugs $50 for BC -645 
CONTROL BOX for above $2.25 
SHOCK MOUNT for above 1.25 CONVERSION BOOKLET. Instructions for $2.50 most useful surplus rigs 

LORAN APN -4 
FINE QUALITY 

NAVIGATIONAL EQUIPMENT 
Determine ex'sct geographic position of your boat or plane! Complete, BRAND NEW installation consists 
of: ID -6B /APN -4 Indicator; R -9B /APN -4 Receiver; 
PE -200 Inverter; Set of Plugs; Visor for Indicator; 
Operation manual. 
COMPLETE, BRAND NEW $129.50 

SPECIAL 
APN -9A LORAN Receiver Indica- 
tor, less tubes, NEW $29.50 (demilitarized) 

BC -221 FREQ. METER 
Special Buy! Complete with operating $ 

1 1 9.50 manual, LIKE NEW only ti7 .7 

BC -221 FREQ. METER CASE 
for 

Meters. Sh ck eMounteed.2 99 BRAND 
TNE164 Freq. $3. 

(add 500 for packing, .7 .7 

Original 1000 Kc Crystal for BC -221. BRAND NEW 58.45 

BC -906 FREQ. 
METER- SPECIAL! 
Cavity type, 145 to 235 
Mc. BRAND NEW in 
original factory packing, 
complete with antenna. 
Manual included. 
OUR LOW 
PRICE $ 99 99 9 Q. 

-BRAND NEW SPECIAL PURPOSE TUBES 
in Original Individual Packing 

JAN CRP -730A MAGNETRON, $3.45 Raytheon 

Type Each Dozen Hundred RK65 57.25 2,17240 .35 53195 529.50 VR105 .79 8.88 70.00 VR150 .79 8.88 70.00 717A .29 815 2.99 ,.. 826 .44 4.95 39.50 8298 7.95 832A 5.95 837 1.15 1625 .26 2.75 21.50 1626 .16 1.75 13.50 1629 .27 3.05 8002R 5.95 . . . 
23.95 

NEW! Cathode Ray Tubes NEW! 
3CP1 $1.18 5ßP4 . $2.22 3FP7 1.18 I SCP1 2.45 5BP1 2.22 5FP7 1.44 

9LP7 1.88 

I DYNAMOTOR VALUES! 1 

I Excellent BRAND 
Type Input Output Used NEW 

u DA -19 -A 28V 11A 400V .400A $4.99 $6.95' 
13M -28 28V 224V .07A 2.95 4.95 

I DM -32A 28V 1.1A 250V .05A 2.95 5.95 I 
I DM -33A 

28V 7A 540V.25A 1.95 3.95 I DM -340 12V 2A 220V .080A 4.25 5.50 
1 DM -37 25.5V 9.2A 625V .225A 5.95 8.95 ' 

DM 3.4A 172V.138A 1.75 3.45 
DM 3A 

--4501248V 
1.4A 220V.080A 3.95 5.95 

I DM -64A 12V 5.1A 275V.150A 7.95 I 
PE -73C 28V 20A 1000V .350A 8.50 11.50 I PE -86 28V 1.25A 250V.050A 2.95 5.24 I 

I BD -77C DYNAMOTOR, input: 14V DC 39 A. ut - , 
Pot: 1000V DC rCi .35 A. With Filter. Like New! r Special 522.50 

BC -442 ANTENNA RELAY ! 

Wonderful Value! Consists of a ,'4 amp 2" RF Ammeter (antenna current in- dicator. 0 -10 scale, Transmitter -Re- 
ceiver Switching relay. in aluminum 
case with associated compo- 
nents. BRAND NEW L L 
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MONEY- MAKING 

METERS 
wig 

That's what hundreds of Mobile -Radio Engi- 
neers call their Lampkin Test Equipment! 

LAMPKIN 105 -B MICROMETER 
FREQUENCY METER. Measures all 
neartty 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 i-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 
available/ 

LAMPKIN LABORATORIES, INC. 
MFM Division 

BRADENTON, FLORIDA 

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 

ELECTRIC BRAIN KIT 
Can you think faster than this machine? 

TELËVISI RAp1O - COLOR 
TV 

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, JE. C OYN E FOUNDED 1899 

PIES. 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. Paulina Dept. 77 -HT5 Chica go 12, Illinois 

COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, Ill., Dept 71 -HT5 

Send FREE BOOK and details of your Television 
Home Training offer. 

Name 

Address 

City State 
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Control Panel of GENIAC set up to do a problem 
in check valve research. 

Be careful before you answer. GENIAC the first elec- 
trical brain construction kit is equipped to play tic - 
tac -toe, cipher and encipher codes, convert from 
binary to decimal, reason (in syllogisms) as well as 
add, subtract, multiply and divide. Specific problems 
in a variety of fields -actuarial, policy claim settle- 
ment, physics, etc., can be set up and solved with the 
components. Connections are solderless and are corn - 
pletely explained with template in the manual. This 
covers 33 circuits and shows how new ones can be 
designed. 

You will find building and using GENIACS a won- 
derful experience; one kit user wrote us: "this kit has 
opened up a new world of thinking to me." You actu- 
ally see how computing, problem solving, and game 
play (Tic -tac -toe, nim, etc.) can be analyzed with 
Boolean Algebra and the algebraic solutions trans- 
formed directly into circuit diagrams. You create from 
over 400 specially designed and manufactured com- 
ponents a machine that solves problems faster than 
you can express them. 

Schools and colleges, teachers of science or math, 
engineering, philosophy or psychology will find these 
excellent demonstrators of circuitry, solution in sym- 
bolic logic, theory of numbers, cybernetics, and auto- 
mation. 

SEND for your GENIAC kit now. Only $19.95 with 
over four hundred components and parts, fully illus- 
trated manual and wiring diagrams. We guarantee that 
if you do not want to keep GENIAC after one week you 
can return it for full refund plus shipping costs. Add 
$1 west of the Miss. $21.96 outside U.S.A. 

Dept. RT -107, Oliver Garfield Co. 
126 Lexington Ave.. N. Y. 16, N. Y. 

Low -Power 2 -Way Radio 
(Continued from page 75) 

To facilitate service and maintenance, 
most manufacturers of mobile radio 
equipment make available special test 
sets or test meters designed especially 
to speed the checking of their partic- 
ular units. These sets incorporate an 
indicating meter and a function -selector 
switch which provides a choice of a 
number of key check points in the 
mobile unit. A multi -lead cable con- 
nected to the test meter plugs into a 
jack on the communications unit. In 
this way, with a single connection and 
test set -up, important maintenance and 
repair checks throughout the equip- 
ment are possible. On the "Impster," 
designed for use with the Kaar "IMP," 
the instrument also serves as a field - 
strength meter. Final adjustment of 
the transmitter section includes adjust- 
ment of the final r.f. stage, with the 
antenna plugged in, for maximum read- 
ing on the field- strength meter. 

A monitor receiver is a valuable shop 
device for checking transmitter per- 
formance and for determining that the 
channel is clear. 

The shop should be provided with a 
6- and 12 -volt d.c. power source to 
permit check -out of equipment on both 
d.c. and a.c. The voltage source should 
be adjustable so that actual operating 
conditions can be simulated. For ex- 
ample, the voltage reaching the radio 
unit may vary from 5.5 volts to 7.5 volts 
or from 11 volts to 15 volts, depending 
upon the electrical system of individual 
vehicles and whether a 6- or 12 -volt 
battery is used. Transmitter power 
output and receiver sensitivity should 
be checked at both high and low ex- 
tremes of input voltage. 

Recommended test equipment for 
use in a shop where mobile 2 -way units 
are handled is listed in Table 1. 

Transmitters may only be serviced 
by persons holding a first- or second - 
class radio operator's license, or by 
unlicensed personnel only when work- 
ing under the supervision of a techni- 
cian holding a valid ticket. 

Servicing low -power industrial radio 
equipment requires care because of the 
limited power output and restriction 
on antenna height, hence, there is not 
much power available to waste. By 
keeping receiver sensitivity high and 
power output as close as possible to 
maximum authorized limits, optimum 
performance can be realized. 30 

Table 1. Recommended test equipment. 

Precision -grade v.h.f. signal generator 
Conventional signal generator (for i.f. align- 

ment) 
R. f. wattmeter or dummy antenna 
Frequency meter 
Adjustable 6- and 12 -volt d.c. power supply 

(with ammeter) 
General -purpose tube tester 
Grid emission tester 
Oscilloscope 
Vacuum -tube voltmeter 
Special test meter or adapters for all types of 

equipment to be serviced 
Multimeter (20,000 ohms -per -volt) 
Monitor receiver 
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Color Organ 
(Continued from page 45) 

near the baseboard, shining upwards 
along the wall. By doing this the 
light reflected not only varies in in- 
tensity, but will appear to change in 
size, a small area resulting from weak 
sounds, and a tall column or fan of 
light occuring during loud passages. 
This additional element of spaciousness 
is appreciably more dramatic, as well 
as being easier on the eyes, than look- 
ing directly at the light sources. 

Certain musical compositions and re- 
cordings appear to reproduce much 
more effectively over the color organ 
than others. This is due to a complex 
of factors and for most effective syn- 
chronization a program should not only 
have adequate energy distribution in 
all parts of the audio spectrum, but 
should be orchestrated in such a man- 
ner that the various frequency ranges 
are weil separated from time to time. 
In many instances instruments which 
may be heard clearly will simply not 
have sufficient energy to actuate the 
particular channel of the color organ 
satisfactorily but, on the other hand, 
sometimes surprising things are dis- 
covered about a particular piece of 
music because the color organ will call 
attention to the fact that appreciable 
sound intensity exists in a region that 
the mind had previously ignored. 

The color organ appears to provide a 
good indication of musical balance, 
both in regard to the instrumental 
pickup in the initial recording session, 
and in the matter of over -all frequency 
response. This is due to the fact that 
the three channels, if matched to 
each other, are the equivalent of three 
separate volume indicators, providing 
an indication of the amount of audio 
energy instantaneously present in each 
frequency band. As a consequence, the 
setting of the audio amplifier bass and 
treble controls will affect the perform- 
ance of the color organ as well as the 
content of a particular recording. In 
addition, the dynamic characteristics 
of the color organ may be altered to 
an appreciable degree by adjustment 
of the thyratron bias controls. Adjust- 
ing the bias to the point where the 
filament of the bulb just glows will 
provide the maximum sensitivity and 
most linear operation, while overbias- 
ing the tube will decrease the sensitiv- 
ity of the particular channel and cause 
the thyratron to be actuated only on 
musical peaks. 

A wide number of variations are 
possible in the design and operation of 
color organs, but the utility of the 
thyratron need not be limited to light- 
ing control, and may easily be applied 
to many other situations requiring the 
use of modest amounts of power. One 
final precaution, however, is to keep 
the thyratron circuits well isolated 
from high gain amplifier input stages, 
as the ionization of the gas in the 
thyratron tube may cause a disturbing 
noise in the audio system. 30 
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nnA 
FORMERLY R DELCO 

WORLD'S LARGEST 
MANUFACTURER OF 
ANTENNAS PRESENTS 

LINE OF 
with "PRESTO" 

INSTANT MOUNT ASSEMBLY 

THAT OPENS AS EASILY 
AS AN UMBRELLA! 

Remove from box Open elements and Presto, it's ready! 

COMPARE TENNA FEATURES! 
Arrays are full size and completely pre - 

assembled New Polyethylene Cable Anchor re- 
moves all tension from terminals Front Bracket 
made of heavy spring temper aluminum alloy 
with High Q molded plastic insulator Rear 
Bracket made of heavy gauge aluminum to re- 
sist strongest gales and heaviest ice Doweled 
elements prevent whistling Director Bar on MODEL T -791 

Bar -X models improves performance on higher 
channels Full line: 8 single array models, 8 

stacked models and 8 "Do -it- yourself" models. 

MODEL 1.741 

MODEL 1.771 

MODEL 1.811 

THE TENNA MANUFACTURING CO. 
CLEVELAND 25, OHIO 

BAR X BAR X 
MODEL T -751 

ALL MODELS AVAILABLE SINGLE OR STACKED 
I N I N D I V I D U A L BOXES OR I N BULK 

h 

NEW AUTO RADIOS 
NEW MO -PAR RADIOS 

1955 Chrysler, 1956 DeSoto, 
1956 Plymouth $39.95 

1951 to '54 Chrysler $39.95 
(S and 9 tube sets in original cartons) 

1955 -56 Pontiac GM, Part No. 954961 $37.50 
1954 -55 Cadillac CM $37.50 
1956 Lincoln FOMOCO $39.95 
1957 Dodge -1956 Ford -1955 -56 Plym- 

outh-1955-56 Chevrolet Manual $29.95 
(custom radio, complete to fit dash of above cars) 

SPEAKERS: 
67 P.M. $1.75 ea. (lots of 10) 
Auto Radio Speaker Plates, asstd., 

(for mounting) $5.00 (50 pcs.) 
Rear Seat Speaker Kit, complete with grill, 

wired switch, matching hardware, 6 s 9 
speaker $48.00 dz. 

Small Size 677 Speaker Kits $36.00 dz. 
AERIALS: 
Auto Antennas, universal, top cowl, 2- section, 

367 lead. $12.00 box (12 to box) 
Universal, top cowl A fender, 2- section, 54" 

lend, TC 50 $17.50 box (10 to box) 
CONTROL HEADS: 
Motorola Auto Radios (send for comp. list) 500 up 
Auto Radio Cables for Motorola Control 

Heads 980 pr. 
Dial Lite Leads for Manual Control Head, 

RADIOS 
SPEAKERS 
CONTROL HEADS 
PARTS 

1955 -56 Chevrolet, custom unit PB. $34.95 w /bulb $2.50 (set of 10) 
1957 Buick Transistor $44.95 MISCELLANEOUS: 
Volkswagen, all yrs., custom unit. PB $44.95 6 Volt, Vibrator Transformers for Ford, 

MOPar, Motorola, Bendix. . $4.00 box (8 to box) 
Soul for catalog containing complete list of new auto radios for all cars, 1947 -1957. 

Fast C.O.O. shipment F.O.B. N. Y. 
191 East 161st St., New York 51, N. Y. 

Phone: LUdlow 8 -7111 LIBERTY AUTO RADIO INC 
I77 
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BOOKS 
FOR THE TECHNICIAN STUDENT 

EXPERIMENTER HOBBYIST 

Pinpoint TV Troubles in 10 Minutes. 
Amazingly practical procedures for solving TV 
troubles. Includes over 50 time -saving check 
charts, dozens of diagrams and test Methods, 
circuit explanations, etc. -a real timesaver for 
TV repairs. 299 pages; 5% x 8W; fully illus- 
trated. Only $3.95 

TV Servicing Guide. Quick reference guide 
for Technicians. Trouble symptoms are illus- 
trated by picture tube screen photos and proper 
repair procedures are clearly described. Covers 
all sections of the TV circuit. 132 pages; 8% x 
11 "; illust. Only ........... . ..... . . $2.00 

Tape Recorders. Explains recorder theory, 
tape characteristics, how recorders work; covers 
motorboard mechanisms, drive motors, volume 
indicators, bias oscillators, amplifiers, magnetic 
heads, equalization circuits. 176 pages; 5% x 
8j. "; illust. Only . .. $2.75 

Transistor Circuit Handbook. The authorita- 
tive book on transistor types, construction, char- 
acteristics, applications, circuitry, techniques 
for wiring and testing. Covers every phase of 
the subject. 430 pages; 6 x 9 "; illust. Only $4.95 

Hi -Fi Handbook. Invaluable data on Hi -Fi 
design, selection and installation, including fidel- 
ity, sound theory, analysis of all components 
(speakers, enclosures, amplifiers, tuners, etc.), 
systems design, proper selection and installation. 
240 pages; 5 x 81/ "; illust. Only $3.00 

Servicing AGC Systems. Describes operation 
and circuit variations of AGC systems; explains 
applicable servicing techniques. Illustrated by 
actual case histories and photos of symptoms. 
132 pages; 5% x 8% "; illust. Only $1.75 

Learning Electricity Fundamentals. The com- 
plete, fascinating story of electricity: history, 
electron theory, static electricity, uses of switches 
and fuses, resistance, Ohm's Law, magnetism, 
electro- magnetism, transformers, generators and 
motors, circuits and controls, practical wiring, 
etc. 416 pages; 6 x 9 "; illust. Only $5.95 

Transistors. A very practical, complete book 
on Transistors and their application in TV- 
Radio- Electronics. Explains theory, circuitry, 
installation, testing techniques and servicing. 
100 pages; 5% x 8% "; illust. Only $1.50 

Color Television. An outstanding training 
course for Technicians. Covers principles of the 
color TV system; color receiver circuits; in- 
stallation and servicing of color receivers. In- 
cludes color blocks outlining use of color test 
equipment. 260 pages; 8) x 11 "; pro- 
fusely illustrated. Only... .. $6.93 

Electronic Metal Locators. Explains basic 
types and their operation; tells how to construct 
your own units; describes applications. Covers 
interesting uses in industry as well as in pros- 
pecting and mine location. 124 pages; 5% x 
83/2 "; illust. Only $2.50 

Order from your Parts Jobber, or mail fo 
Howard W. Sams & Co., Dept. 1 -K7 
2201 E. 46th St., Indianapolis 5, Ind. 

Send books checked above. My (check) (money order) 

for $ is enclosed. 

I Name 

' City Zone State 

(outside U.S.A. priced slightly higher) 
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Tracking External Hum 
(Continued from page 43) 

line voltage was present in the anten- 
na system. With the offending set 
turned on, almost the full line voltage 
was dropped across the transformer 
primary, with no appreciable hum volt- 
age left to be fed on to the antenna 
system. Thus, when his receiver was 
not in use during the day, the inter- 
fering hum modulation was available 
at substantial levels. When he used 
his set in the evenings or during week- 
ends, the symptom disappeared! Since 
removal of the ground wire from the 
neighbor's set produced no complica- 
tions, this connection was left off per- 
manently. 

There are many other ways in which 
leaks from power lines can result in 
interfering hum. Overhead power lines 
are not unusual offenders in this re- 
gard. The power companies will be 
more than willing to correct such a 
situation when it is found to be the 
cause of externally introduced hum, as 
the power leaking away costs them 
money. Just tell them about it. 

Where such power losses occur past 
the point where the lines enter the in- 
dividual meters, it is the consumers 
who pay, of course. Aside from the 
cost and the annoying interference, 
there is an additional reason for rem- 
edying this situation: it represents a 
fire hazard. 

The indoor antenna hooked up to a 
receiver and used as a tracing probe is 
extremely useful in tracking all of 
these external hum sources. The symp- 
tom becomes more severe as the loca- 
tion of the point of origin is ap- 
proached. If symptoms like these 
develop on a small -sized radio, inci- 
dentally, there is no need to add a 
probe antenna. If the radio can be car- 
ried about, its integral antenna can be 
used in probing for the source. 

Sometimes the chase, as in detective 
work, does not produce results. The 
technician still has an alternative, how- 
ever. He can install a power -line filter 
at the set. It should reduce the signal 
picked up over the lines. By this at- 
tenuation, the hum modulation will be 
reduced as well. Very often, an extra 
filter at some other outlet will produce 
better results than just a single one at 
the radio or TV set. 

Quite a number of radio -caused hum 
modulation cases arise from defective 
light bulbs or fixtures with leaks. 
These can be found by snapping sus- 
pected equipment off and on while 
watching or listening for a symptom. 
Here the power line serves as an an- 
tenna for the r.f. signal and has plenty 
of a.c. power available too. 

If the "off -on" technique yields no 
results, the rabbit ears will help. A 
ferrite -core antenna from a portable 
radio is also excellent for "tracking" 
operations in the broadcast band. This 
type of antenna is highly directional, 
which makes it especially valuable in 
such probing operations. 31 - 
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NORELCO F.R.S. 
TWIN CONE SPEAKER 

Both cones operated by same magnet and voice 
coil. Smaller cone radiates frequencies above 
10.000 cps and diffuses lower frequencies. 20 
W. power, S ohm impedance. Popular 12" size. 
Response 5- 17,750 cps. Lists at $54.9. 
Model 9760M. $24 

r 95 Columbia's price ... ... .. .. 
MODEL 9762M: Some specs as above but has 3 
lb. Ticonal PM magnet. Lists at $97.50. Co- 
lumbia's special price $35.00 

RECORDING TAPE 
First Quality! 1,200 ft. reels. Boxed, brand 
new and guaranteed. Reg. price $2.90 
This month only! 

$5.55 2 (TWO) ROLLS l 

SAVE NOW FOR FIELD DAY! 
GN -39F DUAL VOLTAGE GENERATOR. Out - 
Puts: 1,000 VDC C 350 MA; 12 VDC na- 25 
amps. NEW -original boxes. Ship. wt. 

A 

t.. 

P COLUMBIA SUPER BUY `v lr`. 
ff 

`r 

24 VDC POWER SUPPLY KIT 
Consists of transformer and rectifier. Converts 
110 V 60 cycle to 24 VDC. 

$1.88 Special 

T -19 ARC -5 TRANSMITTER 
3000 -4000 ICr. AM or CW. Excel, cond. $4.88 

ARB COMMUNICATION RECEIVER 
Continuous tuning. 195 kc to 9000 ke. 6 tubes. 
Superhet. 4 bands. Ideal for ham, marine, 
novice or aircraft. $19.95 Excellent d. 

11/2" SQUARE PANEL METERS 
Jewel Movements. Brand New. Boxed! 

0 -1 MA .$3.50 0 -30 VDC ...$3.95 
0 -100 MA . 3.50 0 -500 VDC . 3.95 
0 -500 MA . 3.50 0 -50 Microamps 5.95 
0 -15 VAC . 3.95 0 -100 5.50 
0 -150 VAC . 3.95 0 -200 4.95 
0 -15 VDC . 3.95 0 -500 " 4.50 

BEEDE METER: 0 -1 MA, 4, square. Cased in 
lucite. A beauty! Orig. cost $18.00. $5.88 
NOW! Reduced to only D 
All orders FOB Los Angeles. 25% deposit re- quired. All items subject to prior sale. NOTE: 
MINIMUM ORDER $3.00. 
TO EXPEDITE YOUR ORDER MAIL TO DEPT. R. 

Coe«.xbia 
ELECTRONICS 
2251 W. WASHINGTON BLVD. 

LOS ANGELES 18, CALIFORNIA 

$13.95' radio kit 
b3rArdfOtalffeti 

AN AMAZING VALUE, IN 

CHOICE OF CLEAR PLASTIC 
OR WHITE CABINET 

The famed Packard -Bell 5R1 in 
an exciting new kit perfect for 
student instruction in electron- 
ics. Powerful 5 -tube superhet- 
erodyne circuit. Everything in- 
cluded: tubes, wiring diagrams, 
complete parts layout sheets. 
$13.95 *, plus $1.50 for postage 
and handling. Add 4% tax in 
Calif. 

ELECTRONIC KITS SUPPLY CO. 
Dept. RT -10, 1727 Glendale Blvd. 

Los Angeles 26. Calif. 
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BTJ'YERS' GZTID'E HI FI 
mIRErCTORY 

The world's first complete listings of all hi -fl equipment on the 
market -plus professional advice on how to pick the right 
unit for your own needs. If you're a hi -fi fan now -or want to 
get a rig soon, here's a publication that's tailor -made for you. 

PARTIAL CONTENTS 

* Turntables vs. record changers 

* How to buy a tone arm 

* How to buy AM and FM tuners 

* Full guide to tape recorders 

* Detailed facts on preamps and amplifiers 

* Latest information on speakers, crossover nets 
speaker systems 

* Enclosures and consoles 

* Transformers, instruments, record clubs, books, 
controls, etc. 

ONLY $1.00 

WATCH FOR THIS NEW ZIFF -DAVIS PUBLICATION 

AT YOUR FAVORITE NEWSSTAND 
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COMING SOON! 
(compiled by the editors of Popular Electronics and Radio & TV News) 

T.J'YERS' GLTII:E 

33_1R-MerTOIR:Y". 
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Practical Color TV 
(Continued from page 69) 

modulator, instead of detecting chro- 
minance information indiscriminately, 
is sensitive only to that information 
which has been modulated onto the 
subcarrier in the phase prescribed 
for it. 

Thus the demodulation of the chro- 
minance signal results in two color - 
difference signals which, in this case, 
are the R -Y and G -Y signals. Since 
the output of demodulators like the 
ones shown in Fig. 8 are quite high 
in level, they may be applied directly 
to appropriate grids in the picture 
tube without further amplification. 

This still leaves us with the neces- 
sity of deriving a B -Y signal for 
application to the blue grid of the 
three -gun tube; but such a signal may 
be established, once the R -Y and G -Y 
signals are known, through a matrix 
circuit. This is a network, which may 
or may not be associated with a stage 
of amplification, in which two signals 
are combined in the proper propor- 
tions to develop a third. 

For a typical matrix amplifier, we 
turn to Fig. 7, used by Motorola. In 
the particular receivers where this 
stage is used, it happens that the two 
demodulated color -difference signals 
are the R -Y and the B -Y. It is there- 
fore necessary to obtain a G -Y signal, 
in this case, to round out the three re- 

quired for the three guns of the picture 
tube. The R -Y signal is applied to the 
grid of the matrix amplifier through 
the 150,000 -ohm resistor, while the 
B -Y signal is applied to the same point 
through a 270,000 -ohm resistor. This 
establishes the desired ratio for mix- 
ing these two signals to derive the 
third, and it is in this correct ratio 
that the combined signals appear 
across the 6800 -ohm grid resistor. 

Although there is no intention of 
going into the mathematical details 
of color -signal development in this 
treatment, it should be pointed out 
that a mixture of R -Y and B -Y signals 
in the manner shown will result in 
a G -Y signal that is opposite in phase 
for proper use with the other two. It 
is designated as the - (G -Y) signal. 
However, due to phase reversal in 
passing from grid to plate of the am- 
plifier, the proper G -Y signal is avail- 
able after amplification for direct 
application to the picture tube. 

The basic circuits outlined here are 
the foundation of modern color re- 
ceivers. Differences occur, and they 
are important from the standpoint of 
servicing. It is up to service tech- 
nicians themselves, in the long run, to 
become familiar with specific receivers 
as they ,come into contact with them, 
through circuit diagrams, service data, 
and other sources. For this type of 
learning, no substitute has been found. 
However, a fundamental understand- 
ing of circuits is the necessary pre- 
paration. (To be continued) 

.,_the ultimate goal 

of the 

critical listener 
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preamplifier, complete $171" 

$193' 

'`YÍi/G'%LU /rl.l/J!/87`. 
$90* 

*slightly higher west of 
the Mississippi 

write for literature 

marantz company 
25.14 Broadway long Island City 6, N. Y. 

These two 1957 TV volumes cover practically all sets 
of all makes. The new ADDITIONAL 1957 TV manual in- 
cludes material almost to the minute. Each giant manual 
has 192 pages of service data and repair hints, factory 
changes, double -size circuits. Special price, each only.. 

New ADDITIONAL 1957 TV Volume 
LARGE MANUAL COVERS NEWEST 1957 TV SETS 
EARLIER TV VOLUMES STILL SOLD AT ONLY $3 

AMAZING BARGAINS 
Supreme twin 1957 TV manuals are the 

scoop of the year. Cover all sets of all im- 
portant makes. New ADDITIONAL 1957 TV 
volume gives you the very latest material. 
Your price for this mammoth manual is 
only $3. Supreme super values defy compe- 
tition. Each prior -year manual (at only $3) 
has a whole year of service material. Each 
volume covers different material, from 1948 
to latest 1957 sets. Include circuits, wave- 
forms, alignment, voltage charts, service 
hints, changes, and double- spread diagrams. 

Practically tell you how to 
make every repair. More 
pages, more diagrams, 
more service data per dol- 
lar of cost. Get the best 
for less. Get SUPREME. 

TELEVISION SERVICING COURSE 
Let this new course help you in TV servicing. 

Amazing bargain, complete, only $3, full price for 
all lessons. Giant in size, mammoth in scope, 
topics just like a $200.00 correspondence course. 
Lessons on picture faults, circuits, adjustments, 
short -cuts, UHF, alignment facts, hints, 
antenna problems, trouble -shooting, test -' equipment, picture analysis. Special, only 

RADIO DIAGRAMS 
Here are your complete manuals of all 

needed RADIO diagrams and service data. 
Covers everything from the most recent 1957 
radios to pre -war old- timers; home radios, 
auto sets, combinations, changers, FM, and 
portables. Super -sensational values. Only 
$2 for most volumes. Every manual contains 
extra large schematic diagrams, all needed 
alignment facts, parts lists, voltage values, 
trimmers, dial stringing, and helpful hints. 
Volumes are large in size, 81/2x11 inches, 
about 190 pages. See coupon at right for 
a complete list of these radio manuals.-.). 

October, 1957 

Supreme TV manuals supply all needed 
service material on every TV set of every 
important manufacturer. Here is helpful, 
practical, factory -prepared data. It will 
really make TV servicing and adjustment 
easy for you. Join 157,000 servicemen who 
use, benefit, and save with SUPREME 
service manuals. In these volumes you get 
correct factory- checked circuits, alignment 
procedure, response curves, service hints, 
recommended changes, voltage charts, wave- 
forms, and easy -to -use giant-size diagrams. 

BEST AT LOWEST COST 
Here is your TV service material to help 
you do expert work double -quick; and 
priced at only $3 per annual volume. Be 
ready to repair any model by carrying in 
your car all 12 TV volumes listed in cou- 
pon below. Or try one of the new 1957 TV 
manuals to see what an amazing bargain 
you get for only $3. Send "No- risk" coupon 
for prompt shipment or ask your jobber. 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS 1760 Balsam Rd.,Highland Park,ILL. 
o 

o 
o 
o 
o 
o 
o 

1957 Radio Manual, $2.50 
1956 Radio Diagrams, $2.50 
1955 Radio Manual, only $2 

954 
953 
952 
951 
950 
949/ 

These annual 
RADIO volumes 

l specially priced 
1 at only 
Il each J 

1s48 

0 
THIS GROUP 

1947 /1 ONLY 

El 

1:1 

1942 
.1941 
1940 

. 1939 EACH VOLUME 
1926 -1938 Manual, $2.50 
Radio & TV Master Index, 250 

Rush today TV manuals checked x below and 
Radio manuals at left. Satisfaction guaranteed. 

Additional 1957 TV, $3. Early 1957 TV, $3. 
1956 TelevisionManual, $3. Early 1955 TV, $3. 
Additional 1955 TV, $3. 1954 TV Manual. $3. 
1953 Television Manual, $3. 1952 TV, $3. 
1951 Television Manual, $3. 1950 TV, $3. 
1949 TV Manual, $3. 1948 TV Manual, $3. 
New Television Servicing Course, complete ... .$3. 

I am enclosing $ Send postpaid. 
Send C.O.D. I am enclosing S deposit. 

Name: 

Address:. 
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SELL 

Fall is the season for selling -and AMPHENOL'S new Color - 

Couplers are profitable selling items! Connecting two, three 

or four TV sets to one antenna system, Color- Couplers work 

with flawless efficiency - effective isolation, low loss and 

properly matched impedances for clear, bright pictures. Flat 

signal response makes them tops for color and equally good 

for Black & White TV -can be used with FM radio, too. 

114.097 Two Set Color -Coupler $2.95 List 

114 -098 

114.099 

Three Set Color -Coupler 

Four Set Color -Coupler 

3.95 List 

4.95 List 

COUNTER -TOP DISPLAY 

An attractive, 3 color display comes free 

with Color- Couplers at a special intro- 

ductory price. On your counter, this dis- 

play will not only catch the eye -it will 

catch the sale, too! 

see your 

ADDITIONAL SELLING FEATURES 

MPHENó) Distributor -today! 

AMPHENOL ELECTRONICS CORPORATION chicago 50, Illinois 

Record Set for 

144 -mc. Contact 
1950 record of 1400 miles 
almost doubled by amateurs. 

TWO radio hams made radio history 
on July 8th when they carried on 

a two -way contact on the 144 mc. band 
over a distance of 2600 miles- exceed- 
ing the previous record by some 1200 
miles. 

John Chambers, W6NLZ of Palos 
Verdes Estates, California was in 
radio -telegraph contact with Ralph 
Thomas, KH6UK at Kahuku, Oahu for 
more than an hour. 

Thomas, the engineer in charge of 
the RCA Communications station at 
Kahuku, has been working toward this 
goal almost since the day he was as- 
signed to his Hawaiian Islands post 
more than two years ago. He and 
Chambers have been testing daily for 
more than nine months prior to the 
break- through on July 8th. Chambers 
is an engineer employed by Douglas 
Aircraft at Santa Monica. His home 
at Palos Verdes Estates is 910 feet 
above sea level, with a clear view out 
over the Pacific. 

Both amateurs used the maximum 
power allowed (1 kw. input to the final 
amplifier stages of their home -built 
transmitters). Highly sensitive, low - 
noise receivers, also home -built, con- 
tributed to making reception possible. 
The Hawaiian station used a huge 
antenna array consisting of four 24- 
foot yagi -type bays arranged in box 
formation. A 13- element, 24 -foot yagi 
was used at the West Coast station. 

The exact nature of the propaga- 
tion medium has not been definitely 
established, but the stable quality of 
the signals received at both ends of 
the circuit indicate that exceptionally 
stable weather conditions over the 
Pacific may have been responsible. If 
this is true, it is the first time that 
tropospheric propagation has been ob- 
served over anything approaching this 
distance. 

Making amateur radio history is not 
a new thing with Ralph Thomas. As 
W2UK at Rocky Point, L. I., he was 
among the leaders in the International 
DX Competitions of the ARRL for 
several years in a row back in the 
1930's. In 1953, from New Brunswick, 
N. J. he embarked on a cooperative 
program of investigation of the possi- 
bilities of 144 mc. communication by 
means of reflection of signals from 
meteor trails, a form of communica- 
tion now being exploited for military 
and commercial purposes. His work in 
this field won for him and his co- 
worker, Paul M. Wilson, W4HHK, of 
Collierville, Tenn., the ARRL Merit 
Award for 1955, in recognition of their 
outstanding contribution to the art. 

30 
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. 

Additional data for previously listed tubes and 
settings for new tubes on 3 Triplett instruments. 

TRIPLETT MODELS 2413 & 3212 
KNOBS 

A B C 
TUBE TYPE Cir. Fil. Load 

LEVER POSITION 

Up Down 

5CZ5 1 5 25 4 57 
5DH8 1 5 23 5 34 
5DH8 (Test 2) 2 5 20 5 348 
6BL8 3 6.3 20 4 58 
6BL8 (Test 2) 2 6.3 20 4 57 
6BR5 (Eye OP) 4 6.3 0 4 257 
6BR5 (Eye CL) 4 6.3 0 4 25 

No open element test. 
6BS8 2 6.3 22 4 58 
6BS8 (Test 2) 2 6.3 21 4 35 
6CQ8 1 6.3 22 4 58 
6CQ8 (Test 2) 1 6.3 22 4 57 
6CX8 1 6.3 24 4 15 
6CX8 (Test 2) 2 6.3 23 4 56 
6CZ5 1 6.3 25 4 57 
9A8 /PCF80 3 7.5 20 4 58 
9A8 /PCF80 (Test 2) 2 7.5 20 4 57 
12CX6 1 12.6 26 3 147 
25EC6 3 25 17 2 37 
30A5 3 32 16 3 14 
EL36 3 6.3 16 2 78 
UCH81 1 12.6 20 5 34 
EY82 3 6.3 17 5 34 
5842/417A 1 6.3 23 3 69 

No open element test. 
6516 1 6.3 24 3 24 
6611 1 1.2 25 3 5 
6612 1 1.2 23 3 5 

TRIPLETT MODEL 3413 -B 
4BC5 1 4.2 08 156 237 
5CZ5 1 4.7 21 1369 57 
5DH8 1 5 19 12 34 
5DH8 (Test 2) 2 5 20 679 58 
6BL8 2 6.3 23 19 58 
6BL8 (Test 2) 2 6.3 22 236 57 
6BR5 (Eye OP) 4 6.3 0 127 4 
6BR5 (Eye CL) 4 6.3 0 12 4 

No open element test on pins 1, 2, 7. 
6BS8 2 6.3 22 12 34 
6BS8 (Test 2) 2 6.3 22 67 48 
6CQ8 1 6.3 19 19 58 
6CQ8 (Test 2) 1 6.3 19 236 57 
6CX8 1 6.3 20 23 14 
6CX8 (Test 2) 2 6.3 23 789 56 
6CZ5 1 6.3 21 1369 57 
9A8 /PCF80 3 9.45 18 19 58 
9A8!PCF80 (Test 2) 2 9.45 20 236 57 
12CX8 1 12.6 23 256 137 
25EC6 3 25 15 580 23 
30A5 3 32 16 2567 13 
EL36 3 6.3 20 50 7 

UCI181 1 19.6 20 89 34 
UCH81 (Test 2) 1 19.6 19 1267 34 
EY82 3 6.3 16 9 34 
5842/417A 1 6.3 19 14578 69 

No open element test on pins 4, 5, 7, 8. 
6516 1 6.3 19 157 23 
6611 1 1.4 22 124 5 
6612 1 1.4 20 124 5 

October, 1957 

BUY DIRECT FROM FACTORY 

TRANSVISION 
AlrlPCt Nam.. in Flnrtrnnir Kitc 

sPLIT/KITS 
PAY AS YOU WIRE.. 

INVEST SLIGHTLY MORE - but-- 
BUILD THE BEST! 

A FEW DOLLARS GETS YOU 
STARTED: Each Kit is "split" into 
a few packages, or stages, which you 
buy one -by -one as you wire. 

EASIEST TO ASSEMBLE 

FREE educational aids 
Money -Back Guarantee 

A COMPLETE LINE OF 

TV KITS 
INSTRUMENT KITS 

HI -FI KITS 
HI -FI Speaker Systems 

HI -FI CABINETS 
A wide assortment to house any make 
Hi -Fi units. Exquisitely styled, beautifully 
finished. Cannot be equalled anywhere. 

Write for Complete Catalog 

NEW! 
Transistorized 

VTVM -VOM KIT 
$3935 for Kit 

Only $10 gets you started. 
This covers the 1st stage. 
Balance in 2 stages; pay 
as you wire...Also, fac- 
tory wired for $79. 

yeat TV TKITQ 
build - 

I1" ing a DELUXE TV SET 

Only $15 gets you 

I started. Balance in 

easy stages. Profit 3 

ways: Learn by doing; 
so I nI 

save up to 50% on a 

n be added DELUXE TV SET; prepare 

for COLOR TV. 

FREE: A TV Course of Study with Kit. 

Prepared by a recognized educator, this 

course alone is worth many times the cost 

of the TV Kit. TRANSVISION, INC. 
N. Y. 

NEW ROCHELLE, 

TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. N 

I'm enclosing. $ 

following. 

deposit. Send the 

Send FREE copy of your latest Catalog. 

Name 

Address 

City State 
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MR. ELECTRONICS MAN: 

If you're willing 
to lose your job tomorrow 
to a technically-trained man, 
don't read this! 

But, if you're interested in an honest -to- goodness career in 
the vigorous young electronics industry, here's how you can 
step ahead of competition, move up to a better job. earn more 
money, and be sure of holding your technical job even if the 
brass. is firing instead of hiring. 

The "how" is 'CREI training in radio- television -electronics. 
You don't have to he a college graduate. You do have to be 
willing to study -at home. You can do it while holding down 
a full -time job. Thousands have. However, you must have 
some prior electronic experience, either in military service, 
professional employment, experimenting, or ham operating. 
Since 1927 CREI has provided alert young men with the tech- 
nical knowledge that leads to more responsibility,' more job 
security, more money. More than a quarter century of experi- 
ence qualifies CREI to train you. 

What qualifies you for CREI? If you have a high school 
education, you're off to a good start. If you have a knack for 
math, so much the better. If you are currently working in some 
phase of the electronics industry, you'll get going faster. But 
remember this: CREI starts with fundamentals and takes you 

along at your own speed. You are not held back by a class, 
not pushed to keep up with others who have more experience 
or education. You set your own pace. Your CREI instructors 
guide you through the lesson material and grade your written 
work personally. You master the fundamentals, then get into 
more advanced phases of electronics engineering principles and 
practice. Finally you may elect training at career level in 
highly specialized applications of radio or television engineer- 
ing or aeronautical radio. 

How good is CREI training? Here are a few ways to judge. 
Ask an electronics engineer, if you know one. Ask a high - 
school or college physics teacher. Ask a radio station engineer. 
Check up on our professional reputation: CREI home study 
courses are accredited by the Engineers' Council for Profes- 
sional Development; CREI is an approved member of the 
National Council of Technical Schools. Ask personnel man- 
agers how they regard a man with a CREI "ticket." Look at 
this partial listing of organizations that choose CREI to train 
their own personnel: United Air Lines, Canadian Broadcasting 
Corp., Trans- Canada Airlines, Douglas Aircraft Co., Glenn L. 
Martin Co., Columbia Broadcasting System, All- American 
Cables and Radio, Inc., Gates Radio Co., Canadair Ltd., Fed- 

eral Electric Corp. and U. S. Information 
Agency (Voice of America). Finally, 
ask a CREI graduate to tell you about 
our Placement Bureau, which currently 
has on file more requests for trained men 
than we can fill. 

What's the next step? The logical one 
is to get more information than we can 
cram into one page. The coupon on re- 
verse side, properly filled out, will bring 
you a fact -packed booklet called "Your 
Future in the New World of Electronics." 
It includes outlines of courses offered, 
a resume of career opportunities, full 
details about the school, and tuition 
details. It's free. 

1st Class 

Permit No. 288 -R 

Sec. 34.9 P.L.R. 

Washington, D. C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed in United States 

3c Postage Will Be Paid By 

CAPITOL RADIO ENGINEERING INSTITUTE 

3224 16th Street, N.W. 

Washington 10, D. C. 

Note: CREI. also offers Residence School instruc- 
tion, day or evening. in Washington, D. C. New 
classes start frequently. If you are eligible for 
training under the new G.I. Bill of Rights, check 
coupon for more data. 
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RADAR GUIDED MR 

a. 

E 

ONAUTICAL 

COMPUTERS 
BROADCASTING 

FM 
TV 

MILIT y CAA 
Mll- ONS 
COMMUNICATIONS 
MANUFACTURING .r 

WHERE 

Would You 

be Today 

in Radio -TV 

Electronics 

IF... 
you had sent for 

this FREE Valuable Booklet 12 Months Ago 

Thousands of men did send 
for it. They read it. And 
now they are a full year 
ahead in their march toward: 

a better job 

better pay 

promotion 

greater security 

greater confidence 

better living for 

self and family 

All these benefits can be yours 
. . . if you act now to see what 
the rapidly expanding field of 
Electronics offers you. Take that 
first big step this minute. No 
obligation whatsoever! 

TAKE A MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET! 
1 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula. Founded 1927 

Dept. 149 D 3224 16th St., N.W., Washington 10, D. C. 

(R. N. Oct., 57) 

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 Practical Electronics 
Engineering Technology. 

CHECK Electronic Engineering Technology 
FIELD OF D Broadcast (AM, FM, TV) Engineering Technology 

To help us answer your request 
intelligently, please give the fol- 
lowing information: 

EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

SCHOOL 
BACKGROUND 

GREATEST () LI Television Engineering Technology 

cal 
INTEREST D Aeronautical Electronic Engineering Technology 

ELECTRONICS 
EXPERIENCE 

Name ...__Age 

Street IN WHAT BRANCH OF ELECTRONICS 
ARE YOU MOST INTERESTED? 

City Zone State___ 

J 
Check: Home Study Residence School Korean Veteran 
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t 
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. 

H ere ' S ' A few of our recent gradu- 
ates, the class of license 
Thetook y 

thgotem, : 
and how long it Proof 

License Wks. 
Leo Bishop. 37 Calle Contenta, Flag- 

staff, Ariz. 1st 12 
Carl Deare, Jr., P.O. Box 467, leaner - 

ette, La. 1st 11 
Robert Umthun, 1918 Eye St., NW, 

Washington 1st 21 
Tommy Lesley, 422 Wood St., Mays- 

ville, Ky. 1st 9 
Dan Breece, Station KOVE, Lander, 

Wyo. 1st 12 
Robert Todd, Station WWBG, Bowling 

Green, Ohio 1st 13 
Jackson York, 1029 N. Quincy St , 

Arlington, Va. 1st 15 
Paul Chuckray, 6874 Weber Rd., Allton, 

Mo. 1st 11 

Grantham's 
Communications Electronics Course 

offers you complete preparation for 
F.C.C. examinations required for a first 
class F.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 

1 

(mail in envelope or paste on postal card) 

1 Grantham Schools, Desk 16 -R 
1505 N. Western Ave. OR S21 - 19th Street N.W. 
Hollywood 27. Calif. Washington 6. D. C. 

Please send me your free booklet telling how I can 
get my commercial F.C.C. license ouickly. I under- 
stand there is no obligation and no salesman will 
cml. 

Name 

Address 

City state 
I am Interested in: El Home Study, Resident Classes 
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poles, making the air -dielectric prin- 
ciple possible. 

Also featured in this unit, Model 
3011, is an extra -large reflector for 
optimum directivity and gain. The 
screen is fully welded and coated with 
a protective finish. 

ROTATABLE TOWER 
Tri -Ex Tower Corp., 127 E. Inyo St., 

Tulare, Calif., offers a completely self - 
supporting tower 
for ham or in- 
dustrial use that 
can be - rotated 
completely dur- 
ing use, elimi- 
nating the need 
for rotating mo- 
tors for the an- 
tenna at the top 
of the tower. A 
motor accessory 
kit also permits 
raising and low- 
ering the tower. 
Rotating on 
large ball - bear - 

ings at the 20 -ft. 
level and also at 
the base, the 
tower may be ro- 
tated by hand 
without difficulty. 
Tripod support rods extending to with- 
in 5 ft. of the base make guying 
unnecessary. The tower is engineered 
to support large arrays. Full engi- 
neering details are available from the 
manufacturer. 

LIGHT COMMUNICATIONS UNIT 
Tele -Beam Industries, Atlas Peak 

Rd., Napa, Calif., has an answer for 
those who wish a light, compact 
ground -plane antenna for use at a 

base station in two -way systems. 
Model GPR, available for operation on 
any 4 -mc. band between 27 and 90 mc., 
uses 5 base -loaded whips, including a 
vertical radiating element and 4 
ground -plane members. Height is 18 
in. and over -all width is a little over 
3 ft. Weight is less than 3 lbs. This 
permits a lighter antenna support 
than is used for conventional antennas, 
while providing a unit in the 27 -50 mc. 
band in the space normally required 
for units in the 152 -174 mc. band. The 
manufacturer reports that, under test, 
these units are almost as efficient as 
conventionally designed quarter -wave 
antennas. 30 

DON'T BUY A THING 
until you send for our 

CATALOG 116! 

DON'T SELL A THING- 
' you offer it fo us! 

We will pay $$S$.G$ 
for an AN /ARN -6 

or AN /ARC -3 or any of 
their components. 

Also for AS -313 LOOP 

Phone us collect on 
ABOVE ITEMS 
STanley 7 -0406 
SIMILAR FABULOUS 

PRICES FOR: 

ARN -7 . ART -13 PARTS 
. BC -788 -C . I -152 -C 

LP- 21 -AM, -LM, or 
MO -18A 

r 
MC -507 from 

these loops . . R- 65 /APN -9 
TEST SETS 1 -100, 

TS -117, -125, -147, -148, 
-488. What else have you? ? . 

ARROW SALES, INC. 
Western Mailing Address: 

Box 3007 -R NORTH HOLLYWOOD, CALIF. 
Central Mailing Address & Sales -Showroom: 

2441 S. MICH. AV., Dept. R., CHICAGO 16, ILL. 
California Distributors' Stores 

G. L. Electronics, Inc., 1632 Venice, Los Angeles 
P.A.R.T.S., 8905 San Fernando Rd., Sun Valley 

SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST DI MANY ADDITIONS! 
Send stamped, self addressed envelope for 
List D. Add 25C for chart explaining AN 
nomenclature. DO IT TODAY! 

R. E. BOX 1220 
GOODHEART 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 

n 
it! And 

here's another bonus! This Air Forces 2,000 VA over- 
stock, Sola Cat. No. 30768, has 4 inputs! 90 -125 V., 
190 -250 V., 60 cy. or 

±- 
50 

no-load Isold secondary of constant 115.0 V, 1 from 
17.4 amp. So, if you choose, use it a 

s 
a 220:115 V. 

step -down. And slash $97.50 off the factory 1 -input 
price! 

$147.50 Brand new i final bo 
F c P Ship- 

rig 
t. l bs. 

x. 

F.O.B. Pasco, Wash. Onlmy 

od 

THE M. R. COMPANY 
P. O. Box 1220 -A Beverly Hills, Calif. 

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 illustrated 
instruction and assembly 
manual. Cover and legs 
optional. 

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 us 
for 30 db quieting on 
FM, 25 us 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 100/ Fed. Tax 
Write for FREE catalog 
and name of nearest 
dealer carrying these 
remarkable units. 

QUALITY. ELECTRONICS 
319 Church, St. Dept.T -10 New York 13, N. Y. 
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TV ANTENNA MASTING 
Mechanical Steel Tubing Corp., 500 

Barry St., New York, N. Y., has de- 
veloped a new type of high- perform- 
ance antenna mast, "Alum -A- Mast." It 
is made of polished continuously 
welded steel tubing. Resistance against 
corrosion is achieved by pre- coating 
the mast inside and out and then 
applying a baked aluminum finish. 
Swage and dimple locking devices 
eliminate the need for nuts and bolts 
in coupling sections and provide pro- 
tection against turning. It is made in 
5- and 10 -foot sections and in 16 -, 18 -, 
and 20 -gauge diameters. 

HI -GAIN Y.H.F. ANTENNAS 
Channel Master Corp., Ellenville, 

N. Y., announces the 9- element "Color 
King" and the 13- element "Super 
Color King." A booster kit will con- 
vert the former into the latter if extra 
gain is desired after installation. 

Both antennas use the controlled- 

impedance dipole system originally 
developed for the Travelling -Wave an- 
tennas, plus impedance- compensating 
coils that do not resonate at high -band 
frequencies. The antennas snap into 
place without tools. 

U.H.F. BOWTIE ANTENNA 
Technical Appliance Corp., Sher- 

burne, N. Y., using no other insulating 
material, features air as the dielectric 

in a new bowtie antenna for operation 
on the u.h.f. bands. 

Designed for use in prime signal 
areas, the antenna uses a sturdy 
bracket assembly to suspend the di- 

October, 1957 

FOR ALL YOt7tRANSFORMER NEEDS... 

STANCOR 
One line will satisfy the huge majority of your 
transformer needs . . . STANCOR. Why waste 
time shopping around? You can depend on your 
STANCOR distributor to have the transformer 
you want, always. 

Do you have our latest catalog and replacement 
guides? Write for them today. (Free, of course.) 

CHICAGO STANDARD 
TRANSFORMER CORPORATION 
3505 ADDISON STREET CHICAGO 18, ILLINOIS 

Export Soles: Roburn Agencies, Inc., 431 Greenwich St., New York 13, N.Y. 

MORE BARGAINS IN SURPLUS FROM KOPELOVE 
TS -16 /APN Test Set -Used for alignment and calibration of ARN -1, 
APN -1 and other radio altimeters. Has 28 -volt vibrator supply, audio 
generator, many valuable parts. Complete with all cables and sturdy 
wood case. $7.95 Now only 

BC -906D Frequency Meter -144 -225 me. Battery oper- 
ated. Complete with case. Only $6.95 
RBH -2 Receiver -Tunes 300 ke to 17 me. Built -in power 
supply for 115v. 50 -60 c. Made by National. Good 
condition. Only $50.00 
R96 /APN4 Radio Receiver. Used. goal condition. 
Only 57.50 
1 -1968 Signal Generator -Now only $3.95 
T5 -3 /AP Wave- Meter, Watt- Meter -Cavity tuned 2400 to 
3400 mc. New condition. A real buy $29.95 
TS -3A /AP Wave -Meter, Watt -Meter -Only $69.95 
1111-7 /APA 23 Recorder -Used for frequency monitoring, 
time signal, etc. Requires 80 -115 vac, 60 cycles and 
28 vdc. New, with book $25.00 
TS /170 -ARN -5 Test Oscillator -330 me. range. For 
Glide Slope receivers or other UHF applications. 
New, $14.95. Used, good condition $9.95 
H -22A /U Handset -with hangar and two extra mie 
covers $5.25 

RT -7 /APN -1 Altimeter Trans. 
ceiver-This terrific value in- 
cludes all 14 tubes. 27 -volt 
dynamotor and famous wobbu- 
lator unit. Like new...54.95 
APR -4 Laboratory Receiver - 
40 to 3300 me. Less tuning 
units $85.00 
Minimum order $3.00. All items shipped f.o.b. our 
warehouse. On C.O.D.'s include 25% with order. Ohio 
residents add 3% Sales Tax. All items subject to prior 
sale. 

KOPELOVE ELECTRONICS COMPANY 
Dept. RN-1057. 1919 East First Street, Dayton 3, Ohio 
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QUARTZ 
CRYSTALS 

Fast Service - 
Unconditional Guarantee! 

Crystals ground and etched to your spec- 
ified frequency at the lowest cost in the in- 
dustry- supplied in popular FT -243 holders, 
1/2'' pin spacing, .093" pin diameter -also in 
DC -34 holders, 3/4" pin spacing, pin diameter 
.156 or FT -171 holders, pin spacing 1/4" with 
banana plug pins (fits 5 -prong tube socket). 

-- --ri In FT -243 holders from 
1001 KC to 2500KC: 
.01% tolerance....$1.75 
.005% tolerance... $2.50 
2501 KC to 9000KC: 
.01% tolerance....$1.50 
.005% tolerance... $2.50 
Also available in MC -7 
or FT -171 holders at 
above prices. (Specify 
holder wanted.) 

HERMETICALLY SEALED 
OVERTONE CRYSTALS 

Supplied in HC6 /U metal holders, pin spac- 
ing .486 ", pin dia..050" -pin diameter .093" 
also available. Specify diameter wanted, 
otherwise .050 supplied. 
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. 

(Write for quantity prices) 

NOVICE CRYSTALS 
80 meter band within 1KC of specified frequency 
from 3701KC to 3749KC in 40 meter band from 
7152KC to 7198KC within 1KC of speci- 
fied frequencies in FT -243 holders 7 7tir 

ANY AMATEUR BAND CRYSTAL from 990 3500KC to 8650KC, .05% tolerance 7 7 
(Add 5e per crystal for postage & handling.) 

SPECIAL! RADIO CONTROL 
CRYSTALS 

27.255 MC sealed crystals $2.50 ea. 

MARINE FREQUENCY 
CRYSTALS 
.005 Tolerance -available in FT -243 holders, or 
MC7 (pin spacing 3/4 ", dia. .125 ") holders. 
2009 2182 2670 2977 
2110 2406 2738 3021 
2126 2637 2953 3093 
2174 2638 2961 3193 
(Other marine frequencies available at $2.50 ea.) 
Stock crystals in FT -243 holders from 5675KC to 
8650KC in 25KC steps 500. 

$2.50 ea. 

FT -241 lattice crystals in all frequencies from 
370KC to 540KC 500. 
200KC Crystals 
455KC Crystals 
500KC Crystals 
1000KC Frequency Standard Crystals 
Dual socket for FT -243 crystals 

2.00 
1.00 
1.00 
3.50 

.15 
Low frequency FT -241 crystals from 880.20KC to 
1040.62KC in steps of 1040 cycles 75f 

(Write for complete listing.) 
MANY ELECTRONIC PARTS DISTRIBUTORS 

NOW HAVE TEXAS CRYSTALS IN STOCK 

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- 
companied by check, cash or M.O. WITH PAYMENT 
IN FULL. NO C.O.D.,. Postpaid shipments mode in 
U.S. and possessions only. Add 54( per crystal for 
postage and handling charge. 
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Transistorized 

Ham 

Converter 
Regency Model ATC -1 ham 
converter that uses two transis- 
tors and is powered by three 
1.5 -volt penlite battery cells. 

Compact and self-contained, this new unit for the ham or 
SWL uses a surface-barrier transistor as the converter. 

T HE VERSATILITY of the surface - 
barrier transistor is responsible for 

yet another development -this time an 
extremely compact, lightweight ama- 
teur band converter, the Regency 
Model ATC -1. 

Designed to be used with any broad- 
cast receiver (auto, portable, or home 
type), the converter makes possible 
the reception of amateur signals on 
the 80, 40, 20, 15, or 10 meter 
bands. The unit is self -powered by 
three 1.5 -volt penlite cells, thus elimi- 
nating the necessity for making any 
alterations in the receiver to obtain 
power for the converter. 

The surface- barrier transistor (a 
Philco SB -100) functions as the con- 

verter (oscillator- modulator) while a 
type 2N169A n -p -n transistor is used 
as a "Q" multiplier for phone recep- 
tion and as a beat oscillator for c.w. 
The local oscillator circuit operates on 
the fundamental for reception of the 
80, 40, and 20 meter bands and on the 
second harmonic for the 15 and 10 
meter bands. Harmonic operation on 
these bands helps reduce oscillator 
pulling when the antenna circuit is 
tuned. 

With the ATC -1 it is unnecessary 
to remove the car radio to add sockets, 
switches, or gain controls. The i.f. sig- 
nals (1230 kc.) which are supplied to 
the car, portable, or home radio are 
of the same general magnitude as the 

Diagram of transistorized converter. See text for special note on "Break -In Switch." 
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Model 770 -A - Terms: 
$3.85 after 10 day trial then 
$4.00 per month for 3 months. 

Model TV -50 - Terms: 
$11.50 after 10 day trial then 
$6.00 per month for 6 months. 

Model 76- Terms: $6.95 
after 10 day trial then $5.00 
per month fóf 4 months. 

TRY FO ' 10 DAYS 
before you buy! then if satisfactory pay in easy, interest free, 

below. monthly payments. 

Superior's New 
Model TV -50 G E N O M E T E R 

7 Signal Generators in One! 
Bar Generator 

If R.F. Signal Generator for A.M. V Cross Hatch Generator 
J R.F. Signal Generator for F.M. J Color Dot Pattern Generator 
V Audio Frequency Generator V Marker Generator 
R. F. SIGNAL GENERATOR: 100 Kilocycles to 60 Megacycles on fundamentals 
and from 60 Megacycles to 180 Megacycles on powerful harmonics. 
VARIABLE AUDIO FREQUENCY GENERATOR: Provides a variable 300 cycle to 
20,000 cycle peaked wave audio signal. 
BAR GENERATOR: Pattern consists of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
CROSS HATCH GENERATOR: Pattern consists of non- shifting horizontal and ver- 
tical 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 a -e provided: 189 

Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 Kc., 2000 e750 Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Kc. is the 
color burst frequency). NET 

Complete with shielded leads 
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Superior's New 
Model 670 A 

SU PER -METER 
A Combination VOLT -OHM NIILLIAMMETER PLUS 

Capacity, Reactance, Inductance and Decibel 
Measurements. 

ADDED FEATURE: Built -in ISOLATION TRANSFORMER reduces possibility of 
burning out meter through misuse. 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500/7,500 Volts 
A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes 
RESISTANCE: 0 to 1,000 /100,000 Ohms 0 to IO Megohms 
CAPACITY: .001 to I Mfd. I to 50 Mfd. (Good -Bad scale for checking quality of 

electrolytic condensers.) 
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms 

DECIBELS: 
.15 to 7 Henries 7 to 7,000 Henries 40 

DECIBE -6 db to + 18 db, + 14 db to + 38 db, 
+34dbto +58db. NET 

Complete with test leads 
We invite you to fry before you buy 5' 
any of the models described on this 
and the preceding page. If after a 

10 day trial you are completely satis- 
fied and decide to keep the Tester. 
you need send us only the down pay- 
ment and agree to pay the balance 
due at the monthly indicated rate. 

NO INTEREST 
OR FINANCE 

CHARGES ADDED! 
If not completely satisfied, you are 
privileged to return the Tester to us. 
cancelling any further obligation. 

See coupon 

Superior's 
New 

Model 

76 

Model 670 -A - Terms: 
$7.40 after 10 day trial then 
$3.50 per month for 6 months. 

J IT'S A C N 

J IT'S A RESISTANCE BRIDGE 

J IT'S A SIGNAL TRACER 

J IT'S A TV ANTENNA TESTER 

SPECIFICATIONS 
I/ CAPACITY BRIDGE SECTION 4 Ranges: .00001 Microfarad to .005 Microfarad; 

.001 Microfarad to .5 Microfarad; .1 Microfarad to 50 Microfarads; 20 Micro - 
farads to 1000 Microfarads. Will also measure the power factor of all condensers 
from .1 to 1000 Microfarads. 
I/ RESISTANCE BRIDGE SECTION 2 Ranges: 100 ohms to 50,000 ohms; 10,000 

ohms to 5 megohms. 
I/ SIGNAL TRACER SECTION With the use of the R.F. and A.F. Probes in- 

cluded with the Model 76, you can make stage gain measurements, locate signal 
loss in R.F. and Audio stages, localize faulty stages, locate distortion and hum, 

etc. 
V 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 antenna, so why not 
check and 

measures 
antenna 

the 
first? Locates a 

break 
in any TV an- 

tenna and measures the location of the break in feet from the 
set terminals. 

Complete with R.F. and A.F. probes and test leads NET 

Superior's New Model 770 -A POCKET -SIZED 

VOLT-OHM MILLIAMMETER 
USING THE NEW "FULL- VIEW" METER 71% MORE SCALE AREA -Occupies 

exactly the same space used by the older standard 21/2" Meters, yet provides 
71% more scale area. As a result, all calibrations are printed in large easy -to- 
read type and for the first time it is now possible to obtain measurements 
instead of approximations. 

Compact- measures 3i/8" n 5N" x 21/4 ". Uses "Full View" 2% accurate, 
850 Microampere D'Arsonval type meter. Housed in round- cornered, molded 
case. Beautiful black etched panel. 
Specifications: 6 A.C. VOLTAGE RANGES: 0- 15/30/150/300/1500 /3000 Volts. 
6 D.C. VOLTAGE RANGES: 0- 7.5/15/75/150/750 /1500 Volts. 2 

RESISTANCE RANGES: 0- 10,000 Ohms, 0 -I Megohm. 3 D.C. 
CURRENT RANGES: 0- 15/150 Ma., 0 -1.5 Amps. 3 DECIBEL 
RANGES: -6 db to + 18 db, + 14 db to + 38 db, 

+ 34 db to + 58 db. 
Complete with test leads $1585 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D -392, 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 understood 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 immediately due and payable. 

Name 

Address 

City Zone State 

All Prices net. F.O.B. N.Y.C. 

Model TW-I I Total Price $47.50 
$11.50 within 10 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 -50 Total Price $47.50 
$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 
Model TV -40 Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 
Model 670 -A Total Price $28.40 
$7.40 within 10 days Balance $3.50 
monthly for 6 months. 
Model 770 -A Total Price $15.85 
$3.85 within 10 days Balance $4.00 
monthly for 3 months. 
Model TV -12 Total Price $72.50 
$22.50 within 10 days. Balance $10.00 
monthly for 5 months. 
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Model TD -55 - Terms: 
$6.95 after 10 day trial then, 
$5.00 per month for 4 months. 

Model TV -40 
Terms: $3.85 

after 10 day trial 
then $4.00 per 
month for 3 
months. 

Model TW -11 -Terms: 
$11.50 after 10 day trial then 
$6.00 per month for 6 months. 

Superior's 

Model TV -12 - Terms: 
$22.50 after 10 day trial then 
$10.00 per month for 5 months. 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER 

NO C.O.P. 
EMISSION TYPE ::0;;w TRANS-CONDUCTANCE 

New 
ro-sModels TUBE TESTER TUBE. TESTER 

-The Experimenter or Part -time Serviceman, who has delayed pur- 
chasing a higher priced Tube Tester. 

FOR 
The Professional Serviceman, who needs an extra Tube Tester for 
outside calls. 
The busy TV Service Organization, which needs extra Tube Testers 
for ,ts field men. 

Speedy, yet efficient operation is accomplished by: 
I. Simplification of all switching and controls. 
2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 57, 59, 

etc.) and providing sockets and circuits for efficiently testing the new Nova! 
and Sub -Minar types. 
You can't insert a tube in wrong socket. It is impossible to insert the tube in the 
wrong socket when using the new Model TD -55. Separate sockets are used one 
for each type of tube base. If the tube fits in the socket it can be tested. 
"Free- point" element switching system. The Model TD -55 incorporates a newly 
designed element selector switch system which reduces the possibility of obso- 
lescence to an absolute minimum. 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. The Model TD -55 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 
individually indicated. This is important, especially in the case of an element 
terminating at more than one pin. In such cases the element or internal connec- 
tion often completes a circuit. 
Elemental switches are numbered in strict accordance with R.M.A. specification.. 
One of the most important improvements, we believe, is the fact that the 4 posi- 
tion fast- action snap switches are all numbered in exact accordance with the 
standard R.M.A. numbering system. Thus, if the element termi- 
nating y in pin No. 7 of a tube is under test, button No. 7 is 
used for that test. 

Complete with carrying case `V NET 

Superior's New Model TV -40 

PICTURE TUBE TESTER 
Not 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 standard tube tester into a picture -tube tester; or a neon type instrument 
which sells for a little more and is supposed to be "as good as" a metered in 
strument. Superior does not make nor do they recommend use of C.R.T. adap- 
ters 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 car ̂ on!! 
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 
ester socket to tube base (ion trap need not be on tube). 

$ Throw for 85 Throw switch up for quality test . read direct on Good -Bad Yí-1 
scale. Throw switch down for all leakage tests. 

NET 
......_._ 

TESTING TUBES 
Employs improved TRANS -CONDUCTANCE circuit. An 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, amplifiers 
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 improved Trans- Conductance circuit. 

Extra Feature 
Model TV -12 Also Tests 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. 
The Model TV -12 will accommodate all transistors including 
NPN's, PNP's Photo and Tetrodes, whether made of Germanium 
or Silicon, either point contact or junction contact types. 

NET 
Housed in hand -rubbed oak cabinet 

Superior's 
New Model 

7W -11 TUBE TESTER 
STANDARD PROFESSIONAL 

Tests all tubes, including 4, 5, 6, 7, Octal, Lockin, Hearing Aid, Thyratron, 
Miniatures, Sub -miniatures, Novels, Sub -minars, Proximity fuse types, etc. 
Uses the new self -cleaning Lever Action Switches for individual element testing. 
Because all elements are numbered according to pin- number in the RMA base 
numbering system, the user can instantly identify which element is under test. 
Tubes having tapped filaments and tubes with filaments terminating in more 
than one pin are truly tested with the Model TW -I I as any of the pins may be 
placed in the neutral position when necessary. 
The Model TW-I I does not use any combination type sockets. Instead indi- 
vidual 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. All tube 
listings printed in large easy -to -read type. 

NOISE TEST: Phono -jack on front panel for plugging in either phones or external 
amplifier will detect 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 

to 
the calibration for scale. 

types has been restricted to a small portion of the scale. The l 
extra scale used here greatly simplifies testing of low- current 

NET types. Housed in hand -rubbed oak cabinet..._._..- _...._ 

USE APPROVAL FORM ON NEXT PAGE lit 

www.americanradiohistory.com

www.americanradiohistory.com


Moon Radar 

Checks Minitrack 
Signals bounced off moon 

picked up by an earth 
satellite tracking station. 

SIGNALS transmitted by powerful 
radar equipment of the Army Sig- 

nal Corps at Fort Monmouth, New 
Jersey, and reflected by the surface 
of the moon have been received by one 
of the earth satellite tracking stations, 
it was disclosed by the Army and 
Navy. 

Using the giant radar transmitter 
"Diana," Signal Corps engineers have 
been bouncing signals off the moon for 
several years. At Blossom Point, 
Maryland, the Navy's Minitrack test 
facility has received these signals dur- 
ing several test pickups. 

The purpose of the tests is to per- 
fect a technique by which the opera- 
tion of all of the Western Hemisphere 
satellite tracking stations can be 
tested as soon as they have been com- 
pleted and placed in operation. This 
technique can also be used to calibrate 
satellite tracking stations set up by 
amateurs in various parts of the West- 
ern Hemisphere, Africa, Europe, and 
the islands of the Pacific. 

The receiving equipment being used 
in the tests is the Mark II Minitrack 
being designed by the Naval Research 
Laboratory for use by volunteer radio 
tracking stations throughout the world. 
However, the equipment was modified 
because the Diana transmitter was 
operated at 151 megacycles for these 
tests instead of the regular 108 mega- 
cycle Minitrack frequency used in the 
satellite tracking system. 

In all, there are planned some ten 
Minitrack radio tracking stations 
which, when placed in operation, will 
follow and report the movement of the 
earth satellite as it travels around the 
world. Stations will also pick up sci- 
entific data concerning the experiments 
being conducted with instruments car- 
ried within the satellite. 30 

"Diana" moon radar antenna used for tests. 

October, 1957 

BC -221 FREQUENCY 
CASE OR TS -164 Meter 
Case, With Voltage Regula- 
tor Tube VR -105 & two 
Ballast, Relay, etc. Front 
Comp. 93/4" x 71/4" x 7s /e ". 
Rear Compartment 2" Deep. 

NEW: $3.95 

PULSE ANALYZER INDICATOR 
ID- 228 /APA -64- Contains two 200 Mi- 

ters, 21/2" Meters. Pulse rate 
Freq.: 0-500 & 0.100 scale, and Multi- 
plier Switch x1 -02 & x10. Other Meter 
Pulse Width w /0 -5 & 0 -20 

c 
ale Mul- 

tiplier xl & x4; plus On & Off and 
Reset Switch. 

USED: $6.95 -NEW: $9.95 

PANADAPTOR OSCILLOSCOPE 
1D -80 /APA -17- Indicator with 5" 
Scope Tube, 5JP2, 6V6, 65H7, 6SJ7, 
2 /6AC7, 2/6H6 Tubes. Scope Con- 
trols Focus, Horizontal, Vertical, In- 
tensity, & Gain. Also 400 cycle 
Selsyn Motor. 
Prices: NEW: $14.95 -USED: $9.95 

INTERPHONE KIT 
Interphone Kit - 
Consisting of H -22 
Handset with recoil 
Cord. Handset 
Holder in metal 
box. 35 Ft. 7 Cond. 
Cable, 14 Ft. Flex. 
Conduit, Switch 
Box, Tape, Instruc- 
tion Book & Extra 
Parts -NEW: $9.95 

FM COMMUNICATION EQUIP. 
FM RECEIVER 
-10 Tubes, con- 
tinuous Tuning & 
Push Button Tun- 
ing on 10 preset 
channels - com- 
plete with Tubes, 
Speaker, Squelch 
Circuit, & 2 
Phone Jacks. 

Power required: 220 VDC 80 MA & 12 VDC. 
BC -3050 REC. -30 to 50 MC, Converted, ready 

to operate. Used, Checked -Specify Freq. ...$34.95 
BC -683 REC. -27 to 38.9 MC. Used, Checked...$39.95 
BC -603 REC. -20 to 27.9 MC. Used, Checked...$19.93 
BC -604 TRANS. -30 Watt, 20 to 27.9 MC Crysta Con- 
trol. Ten Preset Channels. Power required: 625 VDC 
225 MA & 12 VDC. Prices: Used..$14.95- New..$19.95 
BC -924 TRANS.-30 Watt, 27 to 39.1 MC. Four Pre- 
set Channels. Power required: 400 VDC 400 MA. Not 
Crystal Control. Prices: Used...$14.95- New...$19.95 
OUTPUT & INPUT PLUGS for Rec. & 

Transmitter $1.00 
FT -237 BASE to hold Rec. & Trans. 

Used: $9.95 -New: $14.95 
DM -34 12 V Dynamotor For BC- 3050, - 603, 683 - 

Used, Checked: $2.95 
117 Volt 60 Cycle Power Supply f /BC -3050, 603, 

683 $17.95 
DM -35 12 V Dynamotor For BC -604 Used: $12.95 
DM -65 12 V Dynamotor For BC -924 Used: $12.95 

BC -659 TRANS & REC. 
BC -659 Trans. & Rec. FM -27 to 
38.9 MC- Crystal Control on Two 
Preselected Channels. 5 to 10 Watt 
-Complete with Tubes, Speaker, 
etc. -Used $29.95 
POWER SUPPLY for BC -659 -6 
or 12 VDC. Used: $9 95; 117 V 60 

Cycle New: $24.95 
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 & 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 crys- 
tal calibrator. Modulation Freq.: 150 -400, 1000, 2500, 
& 5000 CPS. With Output Meter & Speaker; 115 Volt 
60 cycle or 12 VDC input -Used $59.50 

ROCKET TRANSMITTER 
1330 to 1850 KG -with 18 Ft. circumfer- 
ence Parachute. Spark Gap Transmitter, 
used for jamming; battery operated and 
with mechanical timer control. Size: 40" 
H x 7" Dia. T -95 /CRT- 2....NEW: $7.95 

POWER SUPPLY PP- 111 /APS -10 
Complete with Tubes: VR- 
105, 6X5, 5R4, 6Y6, 
65X7, & 2X2. Input 115 

400 cycle & 24 VDC; 
Output 4000 VDC, 105 
VDC & 300 VDC. Shock- 
mounted Chassis, Size: 9" 
W x 11" H x 12" D. 
NEW: $8.95 -USED: $5.95 

INDICATOR 
ID -99 /APS -10 

With 5FP7 Scope 
Tube, 6AL5, & 

2/6AK5 Tubes. Includes Video, 
Deflection, Focusing, & Brilliance 
Controls Used: $4.95 
ID -II /APS -4 - 3" Scope Tube 
3FP7 & 2/616 Tubes New: $3.95 

MAGNETS - MAGNE- 
TRON MAGNETS, as pic- 
tured-A p p r o x. 1 800 
Gauss, shown at left: 
$12.95 -Approx. 4800 
Gauss, shown at right; 
$14.95 

G. E. PYRANOL COND. 
G. E. PYRANOL CONDENSER 
-25.6 MFD. 1000 -2000 Volt 
Operating. Size: 3%" x 31/4" x 
61/4". Can negative. Prices: 
$4.95 ea. - Or 2 for $9.00 

HIGH FREQ. RECEIVER 
53 to 88 MC-For remotely controlled 
radio systems on preselected fixed Freq. 
Complete with 6 Tubes: I /6SN7, 3/6SL7, 

1 /6SG7, I/6J5 and 24 Volt Dynamotor. 
Price New: 57.95 

ANTENNA 
RADAR 

AS-N/APS-3--With 18" Reflector, 24 
VDC Motor, Position Indicator and 
Wave Guides NEW: $19.95 

RECEIVERS -TRANSMITTERS: 
SCR -522 Rec- Trans. 100 to 156 MC Used: $34.95 
RT -19 /ARC -4 Rec- Trans. 144 to 148 MC 

Less Tubes Used: 12.95 
BC -375 Trans. 100 Watt; 200-500 KC; 

1500.12000 KC Used: 29.93 
TA -12 Trans. 100 Watt; 300.600; 3000- 

7000 KC Used: 32.95 
T -23 Trans. 100 to 156 MC Used: 14.95 
BC -625 Trans. 100 -156 MC (Part of SCR- 522).U: 22.50 
BC -457 Trans. 4 to 5.3 MC Used: 4.95 
BC -458 Trans. 5.3 to 7 MC Used: 4.95 
BC -696 Trans. /Navy Type-3 to 4 MC Used: 4.95 
Navy Type Comm. Trans. -2.1 to 3 MC: 

New: $9.95; Used: 7.95 
BC -230 Trans. w /Coils- 2500 -7700 KC.. Used: 8.95 
BC -624 Rec. 100 -156 MC (Part of SCR - 

522) Used -W /Tubes : 19.95 
Used -No Tubes: 9.95 

RA -10 Rec. 150.1100 KC & 2 -10 MC w/ 
Control Box & Cable Used: 34.95 

BC -1206 Rec. 200 -400 KC.... Used: $4.95; New-: 9.95 
R- 4 /ARR -2 Rec. 234 to 258 MC Used: 6.95 
R -24 /ARC -5 Rec. 500 to 1500 KC New: 19.95 
Nayy Type Rec. 1.5 to 3 MC Used: 7.95 
BC -454 Rec. 3 to 6 MC Used: 7.95 
BC -455 Rec. 6 to 9 MC Used: 7.95 
BC -229 Rec /w /Coils -2500 to 7700 KC Used: 6.95 
BC -966 IFF Rec. 160 -211 MC -13 Tubes Used: 5.95 

NOTE: For Items previously advertised but not listed 
here, please write for Catalog. Sent free on request! 

AMPLIFIER 
Using 2/6V6 Tubes, Carbon Mic. 
Input and tapped output Trans- 
former. Audio Oscillator for sig- 
naling. Complete with Tubes & 
Case (less Dynamotor) BC -667- 
N New $2.95 

BC -212 AMPLIFIER, Using 2/6C5 Tubes..New: $1.95 

DYNAMOTORS & POWER SUPPLIES: 
DYNAMOTORS -See our last month's Ad -or write 
us your needs! 
117 V 60 cycle Power Supply For BC -1206 . 

117 V 60 cycle Power Supply For 274/ARC -5 18.95 
95 

117 V 60 cycle Power Supply F /BC- 603 -683- 3050 

$18 

17.95 
117 V 60 cycle Power Supply F /BC- 348 -312 etc. 18.95 
GN -45 Hand Generator -6 V 3 A; 500 V 140 MA 

w /Leg & Seats 9.95 
PE -I IO Power Supply-117 V 60. cycle -BC -669 

New: 49.50 

MISCELLANEOUS: 
ID -60 /APA -10-3" Scope, 21 Tubes -New $49.50 
SCR -625 Mine Detector -Reconditioned 39.95 
AN /PDR -T2 Geiger Counter -Used, Checked 14.95 
Crime Detector -Ultraviolet & Mercury Vapor, 

Light Assy. -New 69.50 
Visual - Identification Flash Assy. -6 or 12 Volt, 

EE -8 Field Telephone Set -Reconditioned 
New: 29.50 

14.95 
RM -52 Remote Control Unit -Used: $ 1.95 -New: 2.95 
RM -53 Remote Control Unit -Used: $ 2.95 -New: 4.95 
RM -12 Remote Control Unit -Used: $14.95-New : 19.95 
RM -13 Remote Control Unit-Used : 018.95 -New: 23.95 
RM -29 Remote Control Unit -Used: $ 3.95 -New: 4.95 

Frequency Standard 
OSCILLATOR TS -385 

Shown at left of picture - 
Crystal controlled, 376 to 
418 MC; 115 V 60 cycle in- 
put; Tubes: 6X5, 6X7, 615, 
6V6, 6A8, & 3970. KC Crys- 
tal w /Schematic. Prices: 
Used ..$9.95 -New $12.95 
SIGNAL GENERATOR 

I -198 -Shown in right corner of picture -8 to 15 MC, 
with Modulation. Complete with 3 Tubes, 115 V 60 
cycle. Size: 101/4" L x 7" D x 8" H. With Cover. 
Used $6 95 -New $5 95 

TRANSMITTER 
Crystal Control -3.5 to 4 MC. 50 
Watts; MO -PA for CW. With 
Automatic Keyer Motor & Code 
Wheels. 2/1625 & I /25LG Tubes. 
Complete with Instruction Book 
& Conversion. T -121- 
New $7.95 

RANGE BEAM FILTER 
1020 cycle acceptance or rejection. W/ 
PL -55 Plug & Cord for plugging into 
Rec. Two output Jacks. New $1.95 
FL -8 Filter, Used $1.50 

." FL -5 Filter $1.00 

Address Dept. RN $5.00 Order Minimum 25% Deposit on C.O.D.'s All Prices F.O.B., Lima, Ohio 

FAIR RADIO SALES 
132 SOUTH MAIN ST. 

LIMA, OHIO 
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Quick, Easy Access to Your 

MINIATURE CHASSIS 

With XCELITE'S 

Handy Pocket 

NUTDRIVERS! 
Today's Increasing 

Miniaturization 
prompted XCELITE to bring you these 
Super -Handy Pocket Nutdrivers with the 
convenient pocket clip. 
You'll want to keep all four of these "just - 
right- hex -size" XCELITE Pocket Nutdriv- 
ers clipped in your shirt or coat pocket. 
They're ideal to reach those "hard- to -get- 
at" places in the new miniature and sub- 
miniature sets. 
Fact is, XCELITE Pocket Nutdrivers are 
just like all the other quality hand tools 

XCELITE, INCORPORATED 
Dept. E. Orchard Park. N. Y. 

In Canada- Charles W. Pointon, Ltd. 
6 Alcina Ave., Toronto, Ont. 

XCELITE 

POCKET 

NUTDRIVERS 

Available in 

your four most - 

needed sizes: I /e ", 

I /a ", 5/16" and W' Hex. 

in the line - XCELITE screwdrivers, reg- 
ular nutdrivers, pliers, reamers, adjustable 
wrenches, kits. All XCELITE tools are 
precision -made especially for professional 
Radio, TV, Hi -Fi and Electronics Service- 
men. Remember, XCELITE always brings 
you the finest tools first! 

Call or See Your Dealer Today! 
Order all four of these time -saving, work - 
saving XCELITE Pocket Nutdrivers. And, 
while 'you're at it, check your needs and 
order all the XCELITE Tools that will help 
you do your job better, quicker, more 
profitably! 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Veterans and Non-Veterans- Get practical training 
in top opportunity fields. 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 OPERATED 

NOT FOR PROFIT COYN E SOO SPaul na, Chicago 
Dept. 77 -8511 

r B. W. COOKE, Jr., Pres. 
COYNE Electrical School 
500 S. Paulina St., Chicago 12, III. Dept. 11 -15H 

Send FREE BOOK and full details on: 
TELEVISION -RADIO 
ELECTRICITY -ELECTRONICS 

NAM E 

ADDRESS 

CITY STATE 
1- 

160 
J 

BETTER HI -FI BY 

ELECTRONICS 

COMPONENTS -ACCESSORIES 

AMPLIFIERS 

----------- 1; ;,, 

J L 

PRICED AS LOW AS $39.50 
"QUADNAURAL" SPEAKER SYSTEMS 

TRADE MARK REGISTERED 

RECORD COMPENSATORS 
RUMBLE FILTERS 
HI -PASS FILTERS 
LOW -PASS FILTERS 
SPEAKER SELECTORS 
TRI -SET COUPLERS 
MOLDED -ON CONNECTORS 
DUO -JACK ADAPTERS 
FILTER -TEN NA 
Sold by better distributors everywhere! 

Send for Catalog Sheets 
On All Dynamic Products 

'UNMISTAKABLY THE FINEST" 
Manufactured By . . 

DYNAMIC ELECTRONICS -NEW YORK, INC. 
Forest Hills, Long Island, N. Y. 

Electronics on Hurricane Ship 
(Continued from page 40) 

are transponder drift buoys, for in- 
stance, that answer a radio call from 
their mother ship or plane so that she 
can track them. There are also robot 
hydrographic observers that can be an- 
chored in out -of- the -way spots, even 
submerged. A sonic call from the 
mother ship will bring them to the sur- 
face, and they then signal their where- 
abouts by radio. 

In many of these research aids the 
circuitry is new. Some ideas await the 
development or genius- stroke of a usa- 
ble circuit. In such things as the drift 
buoys, where power supply is limited 
and weight and size are critical factors, 
the use of transistors will be important. 
Transistor circuitry will also be useful 
in sensing elements lowered from a 
ship. An example is a new salinity - 
temperature -depth instrument under 
development for use at the end of a 
cable. Many of the salinometer func- 
tions described earlier will be carried 
on far under water, by servomotor and 
other control from the ship. Much of 
the salinometer circuitry will have to 
be "packed in the can" along with much 
of the power supply. Here the transis- 
tor with its small power requirements 
will come into its own. 

The study of hurricanes, big as these 
storms are in man's way of looking at 
things, is the study of mere "backfires" 
in the ocean -air heat engine in the 
tradewind belt. As every reader knows, 
a gigantic, coordinated international ef- 
fort at examining the entire "machin- 
ery" of the earth is being made during 
the International Geophysical Year, 
1957 -58. The "Crawford" and the other 
Woods Hole ships are participating in 
this exciting venture. 

At the end of January, 1957, the 
"Crawford" left Woods Hole once more 
for the tropical Atlantic on a four - 
month preliminary cruise (the IGY ac- 
tually runs from July 1, 1957 to De- 
cember 31, 1958). On this cruise we 
brought along special sampling equip- 
ment for studies of the age of the deep 
Atlantic waters by the Carbon -14 
method, along with the equipment de- 
scribed so far. The hurricane work is 
not being abandoned in the IGY. All 
the IGY findings on oceanic and atmos- 
pheric energy will probably have a 
bearing on it. 

Oceanography is rather new to the 
public, although it has been recognized 
as a scientific province for more than 
a century. Until recent years there was 
rather little publicity on all that ocea- 
nographers have been doing. The field 
has been growing in scope, size, and im- 
portance, especially as land resources 
dwindle and the world's population in- 
creases. The oceans are an almost un- 
tapped source of food, minerals, and 
energy. Oceanography will soon be rec- 
ognized as a "new frontier." Its instru- 
mentation will be a new frontier in 
electronics. We have hardly more than 
punctured the surface of this vast and 
virtually unexplored field. 30 
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Reducing Hum and Noise 

in Preamplifiers 
By SIDNEY TOBY 

Here is a simple procedure that the audiophile can follow 

which will increase his enjoyment of fine -music listening. 

IF THERE is no audible hum or noise 
from your loudspeaker at normal 

listening levels, when you are sitting 
in your favorite armchair, then you 
are in luck. If not, it is worthwhile 
spending a little time to reduce such 
hum and noise. 

Providing the "B+" supply is ade- 
quately filtered and the layout of com- 
ponents is well designed, any residual 
hum can usually be traced to the use 
of a.c. on the preamplifier tube heat- 
ers. The use of d.c. on the heaters 
would remedy this but the rectifiers 
and capacitors needed to make the 
changeover are relatively expensive. 
In any case, the voltage drop across 
the rectifier precludes the use of the 
ordinary filament winding of the pow- 
er transformer and there may not be 
another winding available. 

There are various hum reducing de- 
vices that can be used, such as placing 
a potentiometer tapped to ground 
across the heater circuit, the use of 
positive bias on the heaters, and so on. 
These methods do not usually lower 
the hum level by more than a few 
decibels and are not completely satis- 
factory. 

A much better arrangement is ob- 
tained by heating the first stage or two 
with the d.c. available from the cath- 
odes of the power output tubes. This 
may be done by simply putting the 
heaters in series with the cathode re- 
sistor as shown in the diagram, and 
the only prerequisite is that the cur- 
rent through the cathode resistor be 
sufficient for the heaters. 

If the cathode current is unknown, 
and there is no jack installed from 
which it can be measured directly, the 
cathode current may be easily calcu- 
lated by measuring the voltage across 
the cathode resistor and dividing its 
value while it is still hot. 

To cite an example, in the writer's 
amplifier the cathode current from the 
output tubes was 135 ma. The input 
tube in the preamplifier was a 12AX7, 
the heater of which is rated at 150 ma. 
(series) or 300 ma. (parallel). The 
heater circuit was therefore hooked up 
as shown in the diagram. Since the 
heater resistance of the 12AX7 is about 
85 ohms when the tube is hot, the 
value of Rl was that of the original 
cathode resistor minus 85 ohms. In 
general, the value of the cathode re- 

October. 1957 

sistor will be greater than the resist- 
ance of the input tube heater so that 
several heaters may be placed in series 
if desired. If the cathode current is 
too large, it is a simple matter to shunt 
(R2) the heaters to get rid of the ex- 
cess. The current used should be about 
10 per -cent less than the rated value 
for the tube heater. 

The use of d.c. on the heaters of the 
low -level preamplifier stages will re- 
sult in a hum decrease of 10 decibels 
or better. In everyday terms, this can 
make the difference between a hum 
discernible from the other side of the 
room and one detectable only within a 
foot of the speaker, at normal listen- 
ing levels. 

The use of a heater current slightly 
less than the rated value will help con- 
siderably to reduce noise (tube hiss) 
at the sacrifice of a negligible amount 
of gain. Any remaining noise may be 
further reduced by replacing the cath- 
ode and plate resistors of the low - 
level stages by low noise resistors of 
the deposited carbon type. 

Despite the seeming simplicity of 
this suggestion, this method works ex- 
tremely well. Audiophiles with a slight 
technical flare and the courage to open 
the backs of their equipment will find 
that the time and trouble involved are 
well worth it. While it may seem to 
be a case of overdoing things a bit, the 
critical listener whose record library 
includes a generous sampling of cham- 
ber music, solo instrument perform- 
ances, leider, and other traditionally 
"quiet" music will find that the re- 
moval of excessive noise and hum from 
their equipment will double their en- 
joyment of their selections. In any 
event, the suggestion has been made. 
Rest assured that the author has tried 
this circuit out and can vouch for its 
effectiveness. 30 

Hum reducing circuit changes. See text. 

MORE POWER 

with LESS 

DISTORTION 

MADE FOR MUSIC 

Recognized 
as the finest high 

power output pentode, 
up to 100 watts in push - 

pull. Designed specifically for High 
Fidelity and produced by precision . 

craftsmen with these design features: 

- Golden grids. - Linear characteristics. - Low -drive voltage. - Clean crisp output. 

OTHER Mullard TUBES 
designed specifically for High Fidelity: 

EL37 High -power pentode, 69 W PP 
EL84 /6BQ5 Miniature output pentode, 20 W PP 
EF86/6267 Low -noise input pentode 
ECC81/12AT7 Low -noise medium dual triode 
ECC82 /12ÁU7 Low -noise lowµ dual triode 
ECC83 /12AX7 Low -noise high dual triode 
EZ80/6V4 Miniature rectifier cathode type, 90 ma. 
E281 /6CA4 Miniature rectifier cathode type, 150 ma. 
GZ34 Bantam rectifier cathode type, 250 ma. 

Mullard 
Available at all leading distributors. 
For detailed technical data and ap- 
plication information write: 

Trade Mark Mullard, Ltd. 

INTERNATIONAL ELECTRONICS CORP. 

81 Spring Street, New York 12, N. Y. 

World's Most Complete. Range of audio tubes 
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Model 1 00 -2 100- 300 -Watt Load 

$1 85 
LIST 

the amazing 
new 

WUERTH 
SURGISTOR 
To eliminate destructive 
in -rush currents in 
television & radio sets 

A SURGISTOR is a new com- 
ponent combining the functions 
of a resistor and a relay. It is 

connected directly into the 
power line circuit of any elec- 
tronic device. A SURGISTOR 
limits the in -rush current until 
the tube heaters are warmed 
sufficiently to accept the full 
voltage without damage. In 

addition, B plus voltages are 
temporarily held down to 
prevent cathode "stripping." 

for use on: 
I. Television 3. Public Address 

Receivers, AC or Systems 
DC, series or 

4. Juke Boxes parallel heaters. 

2. Hi -Fi Equipment 5. Electronic Organs 

WUERT HTUBE -SAVER 
CORPORATION 

9125 LIVERNOIS AVE., DETROIT 4,- MICH. 

* * * * * * * * * * * * * * * * * * * * * * * * * ** 
FIRST IN QUALITY 

FIRST IN PRICE 

eNTER ELECTRONICS 
Leaders in Audio 

STROMBERG -CARLSON 
FM -AM Tuner 

CENTER 
NET PRICE PRICE 

C Mahogany 

Í $105.00 $75.00 Cabinet.... 

STROMBERG -CARLSON 
B" Full Range H i -Fi Speaker. + n GO 

Our Special Price 1 2.J 

BLAUPUNKT KOLN Model - Hi -Fi Automobile Radios, FM -AM 

the first AM -FM 
one touch" sig- 

nal seeker in a 
car radio -Re- 
°0,000 á.s.... $192.50 
FRANKFORT 
Model-De luxe 
automobile Hi -Fi 
System - P l u s 
Hi -Fi, AM and 
Pushbutton Se- 

lectometer. Plate 
& Mounting Kit 132.50 Extra 

áss1.1f 
I 

' 

CONTACT 

US 

FOR 

SPECIAL 

PRICES 

WIGO 
12" CX212R- Frequency 25-17,000 cycles 

Coaxial Speaker with Twin Tweeter As- 
sembly, High Pass Filter 
and Cables Net $79.50 

E/CO Full Line of high fidelity Kits and Test Equipment 

Diamond Needles- Famous Make -Single Diamond 
$7.95 -Dual Diamond -Sapphire $9.95 

Limited Quantity at Our Special Prices - 
Mail Orders 25% Deposit, Balance C.O.D. 

BASIC AMPLIFIERS TUNER AMPLIFIERS PRE - 
AMPS PICKUP ARMS SPEAKERS SPEAKER 
ENCLOSURES RECORD CHANGERS TAPE RE- 
CORDERS CARTRIDGES TURNTABLES ETC. 
GET OUR SPECIAL PRICES. 
CENTER ELECTRONICS CO., Inc. 
Dept. MZ, 72 Cortland Street, New York 7 -CO 7 -6474 
* * * * * * * * * * * * * * * * * * * * * * * * * ** 
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Mac's Service Shop 
(Continued from page 72) 

at the waveshape what is causing the 
hum. 

"If you keep the brightness high, a 
scope is also fine for spotting the 
exact point where a scratching, rus- 
tling noise, such as that produced by 
a bad winding in an i.f. transformer or 
oscillator coil, originates. The noise 
will show up as sharp little spikes on 
the trace. If the brightness is too low, 
these will not be seen." 

"I'd think the signal tracer would be 
handy for that, too." 

"It is in many cases. Usually a sig- 
nal tracer is not too good for running 
down 60 -cycle hum for many of these 
units are deliberately designed not to 
respond to these low frequencies. In 
such a case, the scope should be used. 
But the tracer is fine for running 
down whistles, scratching sounds, etc." 

"Every now and then I see you grab 
up the grid -dip oscillator. What do 
you use that for ?" 

"Well, it's mighty handy for deter- 
mining if an i.f. transformer winding 
will resonate on the frequency it is 
supposed to. You know some of these 
slug -tuned jobs have small capacitors 
molded right into the transformer 
and now and then one of these little 
capacitors will go bad. When that 
happens, the associated coil will not 
tune to the i.f. frequency. The same 
condition sometimes prevails, though, 
when a plate bypass or an a.v.c. capaci- 
tor is open; so the GDO is very handy 
in determining if the transformer it- 
self is at fault. It is also very useful 
in seeing if a tuned circuit is tracking 
properly. Occasionally it comes in 
handy for setting a wavetrap. I do not 
use it often; but when I do need it, 
hardly anything else will take its 
place." 

"As I get the picture," Barney sum- 
marized, "you think that there is one 
best instrument for doing every job 
and you try to select that instrument 
as you tackle each set." 

"That's about it. I don't want to 
leave the impression that the trouble 
could not be found eventually through 
the use of one of the other instru- 
ments. Such is not the case at all. It's 
simply a matter of which instrument 
will permit you to find the difficulty 
with the least expenditure of time and 
trouble. Many times it will be neces- 
sary to switch from one instrument to 
another as the trouble is cornered in 
smaller and smaller portions of the 
circuit. Never hesitate to make such 
a change when it is indicated. Remem- 
ber how Sherlock Holmes used infor- 
mation from his Baker Street Irreg- 
ulars, his sensitive trained nose, and 
finally his powerful magnifying glass 
in tracking down a criminal. It's well 
to follow his example. By using first 
one method and then another in 
troubleshooting, all of these techniques 
are maintained as shining tools in your 
mental kit, ready for instant use." 

"The thought occurs to me that 
there are a few instances where cer- 
tain instruments should not be used," 
Barney offered. "For example, a 
v.t.v.m. is usually thrown off calibra- 
tion in the presence of a strong r.f. 
field; so it is not dependable when 
working around a powerful on- the -air 
transmitter. Checks can usually be 
made with it when the transmitter is 
working into a dummy antenna, but 
all -in -all a good v.o.m. is usually pref- 
erable for transmitter work." 

"Right you are," Mac agreed. "By 
the same token, a v.t.v.m. or v.o.m. 
that has a high current of a hundred 
milliamperes or so flowing through its 
test leads when being used as an ohm- 
meter should not be used on battery 
sets with low- current filaments. Doing 
so can easily result in burned -out 
tubes. Check to find out the maximum 
current that flows through the leads 
for each ohmmeter range and act 
accordingly. - 

"Extreme caution is the rule when 
it comes to using an ohmmeter on a 
transistor set. A very small voltage 
improperly applied can ruin a tran- 
sistor. I prefer not to use an ohmmeter 
at all when checking these sets. 
Usually I can obtain the information 
I want by using the v.t.v.m. as a volt- 
age- indicating instrument. When this 
is not the case and when the tran- 
sistors cannot be readily removed from 
the receiver, I disconnect the compo- 
nent I want to check from the circuit 
before applying the ohmmeter to it." 

-El- 

FIRST COLOR "PICT -O- GUIDE" 

T 
o ASSIST service technicians already 
skilled in conventional TV service to 

bridge the gap to color TV, the Radio 
Corporation of America has published 
the "Color Television Pict -O- Guide" a 
200 -page practical, step -by -step book of 
instructions on installing, adjusting, and 
servicing color receivers, generously il- 
lustrated in full color and bound in 
loose -leaf form. The volume is available 
only through authorized RCA electron 
tube distributors in connection with tube 
orders. 

Old- timers in TV will recall the orig- 
inal "Pict -O- Guide" for monochrome 
TV, which first made its appearance 
about 10 years ago. Prepared by John 
R. Meagher, the original version made 
lavish use, in its 100 pages, of picture - 
tube views to aid the technician in TV 
troubleshooting by picture analysis. It 
was so popular that it was followed by 
a second and third volume to round out 
the original "Pict -O- Guide" series. 

Like its predecessor, the color "Pict - 
O- Guide" was prepared by Mr. Meagher, 
who spent nearly a year at the task. 
Eschewing mathematics and the highly 
theoretical aspects of color transmission 
and reception, he has concentrated on 
the accumulation of picture -tube dis- 
plays indicating various types of abnor- 
mal operation, with associated text to 
indicate the source of the trouble and 
what may be done to remedy it. RCA 
hopes that this approach will be as use- 
ful in facilitating the transition from 
monochrome to color TV service, as it 
was in the change from radio service 
to monochrome TV service. 30 
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FREE. 
01,,f AYE lire 

CATALOG 

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 Kits, 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. 

nhadueea Hi -Ft Gene 
... at prices everyone can afford 

LAFAYETTE MASTER AUDIO CONTROL CENTER 
with BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 
Years Ahead of Every Other Control Unit ... Ahead in Sound . .. Ahead In Styling 
Ahead In Design ... Ahead In Features .... Available In Kit and Wired Form 
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 fiat frequency response over entire audible spectrum. 7 inputs for 
every type of phono, tuner or tape. Tasteful styling, brilliantly executed. Size 123/4 x 91 /e x 
33/4 ". 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 Ultra- Stable 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 quality components 
conservatively rated to insure performance and long life. Features matched pair KT 88's 
and wide range linear output transformer, variable damping control, meter for bias and 
balance and chrome plated chassis. Frequency response 10- 100,000 cps ± 1db. Hum and 
noise 90db below full output. IM distortion less than 11/z% at 70 watts, less than 0.3% 
below 30 watts. Harmonic distortion less than 2% at 70 watts from 20 to 20,000 cps 1db. 
Output impedance 4,8 and 16 ohms. Handsome decorative cage perforated for proper ventila- 
tion. Size 141/2 x 10 x 73/8" including cage and knobs. Shpg. wt., 40 lbs. 
KT -400- Lafayette 70 watt Deluxe Basic Amplifier Kit complete with cage and detailed 
assembly instructions. Net 69.50 
LA -70 -Some as above completely wired and tested with cage and instruction manual. 
Net 94.50 

LAFAYETTE'S EXCLUSIVE FM -AM TUNER KIT 
FM -AM Tuner with outstanding Specifications and astonishing Per- 
formance - All at a Budget Price -. In easily assembled kit form. 

Excellence of design and quality of components provide this compact hi -fi FM -AM tuner with 
superb characteristics normally found in most expensive tuners. Features Armstrong FM circuit 
with limiter and Foster - Seeley discriminator, grounded grid triode RF amplifier, AFC defeat 
circuit combined with front panel tuning control and simplified tuning with slide rule dial and 
counterweighted mechanism. Excellent sensitivity, selectivity and frequency response. Dis- 
tortion less than I% at rated output. Meets FCC requirements for radiation. Attractive etched 
copper -plated and lacquered finish. Simplified deailed Construction Manual with step -by -step 
assembly instructions. Size 93/e" W x 91/2" D (excluding knobs) x 51/4" H. Less metal cage. 
Shpg. wt., 9 lbs. 
KT- 100 -FM -AM Tuner Kit, less Metal Cage Net 34.95 
ML -100 -Metal Cage for above. Shpg. wt., 3 lbs. Net 5.00 

NEW! Lafayette DELUXE HI -FI FM TUNER 
COMPLETELY WIRED AND TESTED. 

Armstrong Circuit with Dual Limiters 9 Tubes Plus Selenium Rectifier 
Temperature Compensated and AFC Custom Styled 

Lafayette engineers bring to the discriminating music lovers who confine their broadcast listen- 
ing to FM (the true hi -fi spectrum), a tuner giving the utmost possible value in performance 
and quality. Features Armstrong circuit with Foster -Seeley discriminator, 3 -gang condenser 
with tuned RF stage, 4 IF stages (including dual limiters), AFC and AFC defeat, temperature, 
compensated circuitry, and has 9 tubes plus selenium rectifier. Sensitivity 3 -5 gv for 20 -30db. 
Distortion less than 1%. Frequency response 20- 20,000 cycles ± 0.5db. Cathode follower and 
high impedance outputs. Meets FCC requirements for radiation. Low modern lines, attractively 
finished in brushed gold -brass and maroon, for shelf or table top use. Completely self powered 
and wired, ready for operation. Size: 14" W x 7" D x 41/4" H. Complete with cover. Shpg. 
wt., 13 lbs. 
LT -60 -FM tuner Net 49.95 

HIGH FREQUENCY TWEETER WITH ACOUSTIC LENS 

tledo\ 

DIRECT IMPORTATION 
MAKES THIS PRICE POSSIBLE! 

FREQUENCY RESPONSE FROM 2000 
CPS TO BEYOND AUDIBILITY 
LOUVERED ACOUSTIC LENS FOR 
UNIFORM SOUND DISPERSION 
HANDLES 25 WATTS OF POWER 
PRICED EXCEPTIONALLY LOW 

New high frequency tweeter featuring a louvered acoustic lens for uniform sound 
dispersion and capable of handling up to 25 watts of distortion -free power. The 
directional tendency of high frequency notes is overcome by the natural wide 
dispersion angle of the short horn and 'the acoustic lens which disperses and 
radiates the high notes smoothly throughout the entire listening area. The lens is 
detachable for panel mounting, with a separate base for the tweeter furnished 
for external mounting where desired. Aluminum voice coil has 16 ohms impe- 
dance. Size: 43/4" long x 3" diameter, lens extends 21 /z ". Requires a crossover 
network, preferably one with a level control, such as the LN -2. With full instruc- 
tions. Shpg. wt., 5 lbs. 
1.1W -7 Net 14.95 

14.95 
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StA1e AINA IN COMPLETELY WIRED 

LAFAYETTE [hlJti TEST EQUIPMENT 
ALU J at LESS than the PRICE of KITS! 

22.5 

LAFAYETTE SIGNAL GENERATOR 
NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED 

INSTRUMENT OF SUCH ACCURACY AND QUALITY 
BEEN OFFERED AT SUCH A PRICE! 

FREQUENCY 120 KC TO 260 MC 
120 KC TO 130 MC ON FUNDAMENTALS 
LABORATORY ACCURACY AND QUALITY 

A completely wired and tested instrument not to be confused 
with units sold in kit form it almost the same price, but with 
a quality and accuracy of instrumenta 3 to 4 times its price. 
Six overlapping ranges generate signals of 120KC - 320KC. 
320KC- 1000KC 1MC- 3.2MC -11MC, 11MC -38MC and 
37MC -130MC all on fundamentals with calibrated harmonics 
from 120MC to 280MC. Selector switch gives instant choice 
of ranges. Switch gives choice of internal modulation of 400 

O CPS or use of any external source at other frequencies. For 
audio testing the 400 cycle signal can be used separately. 

Outputs are unmodulated RF, modulated RF and 400 CPS audio. RF output is in excess of 100.000 
microvolts and jacks are provided for choice of either high or low RF output. Stability is insured 
by special circuit design. Has a fine adjustment RF control. AF output is 2 -3 volts, AF input is 4 

volta across* 1 megohm. Large clear 5 inch etched dial plate and pointer are protected by transparent 
plastic bezel. Common AF terminals for EXT -MOD input and INT -AF for audio tests eliminate need 
for special AF output connectors. Machine engraved panel lettering. Handsome gray metal case with 
carrying handle. Measures 61/2" x 10" x 41/2 ". Comes complete with pair of leads. AC line cord 
and plug. Operates on 105 -125V 50 -80 cycle AC. Shpg. wt., 8 lbs. 
LAFAYETTE LSG -10 SIGNAL GENERATOR 22.50 

LAFAYETTE CAPACITANCE -RESISTANCE TESTER 

WITH "IN -SET QUICK CHECK" 

COMPLETELY WIRED AND TESTED 

TWO INSTRUMENTS IN ONE 
CHECKS ELECTROLYTIC, PAPER, MICA AND 
CERAMIC CONDENSERS 
4 DIRECT READING CAPACITY SCALES FROM 
.00001 MFD TO 1000 MFD 
CHECK FOR OPEN SHORTS, LEAKAGE AND 
INTERMITTENTS 
2 RESISTANCE RANGES FROM 100 TO 5 
MEGOHM 

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 
DC Volts: 0 -10; 0 -50; 0- 500; 0 -1000- Volts - AC Volts: 0 -10; 0 -50; 0 -500; 0 -1000 Volts -DC 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 America! A very accurate and sensitive 9O This Multitester is a complete instrument (not a kit) with high quality and sensitive 160 microamp 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 capa- city range requires 50 volt AC source. Second capacity range requires 10 volt AC source. Size 41/4 "x31 /2 "x1 5 /e" Complete with test leads and batteries. Shipping weight 4 lbs. 
RW27A 

Complete 8.95 

Here is a "must" for servicemen and lab technicians. A 
completely self -contained AC operated capacitance and 
resistance bridge, plus a quick check for in the set test- 
ing. Large 5 direct reading scale has 4 ranges of .00001 
-.005 MFD, .001 -.5 MFD, .1 -50 MFD and 20 -1000 MFD. 
Resistance ranges are 100- 50,000 OHMS and 10,000 
to 5 megohm. Quick check feature enables you to check 
capacitors for shorts, open or intermittent while in cir- 
cuit-no need to remove them from the set till you're 
sure they need replacement. Leakage test switch. gives 

you choice of 25, 150, 250, 350 o. 450 volts for checking leakage under correct potential. Separate 
power factor control with continuous settings from 0 to 50 % . Operation is simple and accurate, 'using 
'a magic -eye tube as the null detector. Attractively finished steel case with.etched panel and rounded 
corners, measures 14 1/2 "L x 81/4"H x 5 "D. Shpg set. 19 lbs. 
MODEL LC -4 NET 34.50 

LAFAYETTE CAPACITOR- RESISTANCE TESTER 
COMPLETELY WIRED AND TESTED 

HIGH SENSITIVITY 20,000 OHM 
PER VOLT DC 10,000 OHM PER 

VOLT AC MULTITESTER 

COMPLETELY WIRED AND TESTED 
CHECKS ALL TYPES OF CONDENSERS FOR 

21.50 INTERMITTENT 
OPEN SHORTS OR 

DIRECT READING SCALES FROM .00001 
TO 1000 MFD AND 100 TO 5 MEGOHMS 

A stable and accurate bridge type circuit measures capacitance in 
4 ranges of .00001 -.005 MFD, .001 to .5 MFD, .1 to 50 MFD and 
20 to 1000 MFD. Two resistance ranges of 100- 50.000 and 10,- 
000 to 5 megohms. Check leakage under actual load with choice 
of 25, 150, 250, 350 or 450 volts available by selector switch. 
Power factor control from 0 to 60%. Checks for leakage, open, 
short, or intermittent' operation. All readings taken directly o$ 
scales after setting magic eye to maximum. Completely self -con- 
tained power supply. Attractively finished steel case with rounded 
corners and etched panel. Operates from 110V AC. Size 91/4"L x 
71/2"1-1 x 51/4"D. Shpg. wt. 10 lbs. 
MODEL LC -15 NET 21.50 

VISCOUS DAMPED TRANSCRIPTION TONE ARMS 
NOW AT THE LOWEST PRICES ANYWHERE 

12" VISCOUS 11.95 DAMPED ARM 

LICENSED UNDER CBS 
U. S. PATENT NO. 2676806 

Here is the finest professional transcription to e arm with its "floating action" at 
the lowest price ever. Gives dependable stable operation with high compliance and 
perfect record tracking. Single point jewel bean g support and automatic fluid control. 
Adapters accommodate all popular cartridges and permit instant plug -in cartridge 
change. Gray hammertone finish. Shpg. wt., 2t /2 lbs. 
PK- 90-12" Transcription Tone Arm Net 11.95 

16" VISCOUS DAMPED TRANSCRIPTION TONE ARM 

NOW ONLY 17.95 
LICENSED UNDER CBS 
U. S. PATENT 2676806 

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 - RESIS- 
TANCE: 0 -10K; 0 -100K; 
0 -1 Meg; 0 -10 Megohms- 
D.C. CURRENT: 0 -60 Micro - 
amp; 0 -6; 0 -60; 0 -600 
Milliamps -DECIBEL: -20 
to -I- 17 db (0 db-0.774V) - CAPACITY: .0001 -.01; 
.005 -.15 mfd - INDUC- 
TANCE: 20 -2000 millihenry 
-OUTPUT RANGES: O -6; 
0 -30;. 0 -120; 0 -600; 0- 
1200 Volts 

The new Lafayette high sensi- 
tivity Multitester is a complete 
instrument (not a kit). In ad- 
dition to its unusual sensitivity 
of 20,000 OHMS PER VOLT 
ON D.C. AND OHMS 

19.95 PER VOLT ON A.C.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, 
36 ua 3" meter. Dependable, rugged and accurate. Even the 
test leads are heavy duty with high voltage insulation. Volt- 
age source required for low capacity range is 120V A.C., for 
high range capacity and inductance scale is 6V A.C. Attrac- 
tive plastic front with metal bottom. Size 61/4 "x41 /4 "x21/ ". 
Complete with batteries and leads. Shipping weight 41/2 lbs. 
RW -30A Singly, Each 19.95 

In lots of 3, Each 19.25 

TRANSCRIPTION -TYPE 
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 

rm- ACCOMMODATES ALL POPULAR CARTRIDGES 
160 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 /a" 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. Just fasten to mounting plate.) 

A 16" viscous_ damped arm at an unbelievable ow price, An exclusive sealed unit I PK- 160 -Less cartridge and base Net 25.95 
eliminates possibility of silicone leakage. Features single point pivot mounting, pre - 
cision pickup arm adjustment controls, and plug-in adapters for all popular cartridges. PK162 -Wood base for PK -160. Shpg. wt., 5 Ilis. Net 3..95 
Shpg. wt., 3'/2 lbs. PK- 170 -16" Transcription Tone Arm Net 17.95 PK -163- Unfinished mounting board only. Shpg. wt., 1 lb. Net .95 
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The organization plans to sponsor a 
service training program. 

Wally Hirschberg, head of Hirsch- 
berg Television Technicians, was re- 
cently elected president of the Tele- 
vision Electronic Service Association 
of St. Louis. 

Other newly elected officers who 
were installed at their annual meeting 
early in July, are Ralph Newberry, 
Southampton Electronics Co., execu- 
tive vice -president; Harry Haus, Jen- 
nings TV Service, first vice -president; 
Ray Wirtel, Wellston Electronics, Inc., 
second vice -president; Fred Reichman, 
T e l t r o n i c Laboratories, secretary; 
Robert Matteson, Matteson Radio c 

TV, treasurer; and Charles Luensman, 
Calco Electronics, sergeant -at -arms. 

Seven directors were named to serve 
on the Board with the chairman, im- 
mediate past president Barney Lewis 
of Lewis Radio cf Television. These 
include Howard Freiner, Empire Tele- 
vision Service Corp.; Walter Berganti, 
Qualified Television Service; Vincent 
J. Lutz, Lutz Radio f. Television; Tom 
Knowles, Knowles Television ct Radio; 
J. G. Alexander, Alexander Radio & 
Television Service, Inc.; Russ Adel- 
man, Associated Television Service, 
and Nick Koclaines, Midwest Tele- 
vision Service. 

The Electronic Technicians' Associa- 
tion of northern Illinois was recently 
organized by service dealers and tech- 
nicians in Rockford, Ill. The new 
organization has about eighty mem- 
bers. 

William R. Mosley of Mosley's TV 
was elected president of the new 
Illinois association. Three vice- presi- 
dents were named to serve with him. 
These include Ray Dumas of C. E. T.; 
Gene Leander of Leander TV c 

Appliances; and Robert Stromeyer of 
Mosley's TV. The association will meet 
the last Thursday of each month. 

The Ohio State Association of serv- 
ice organizations met recently in 
Columbus to gauge the interest in con- 
tinuing its efforts. Originally formed 
late in 1955 under the name TESA of 
Ohio, the organization had been 
dormant until the recent meeting. 

Consensus of the local association 
officers who attended the Columbus 
meeting was that there is sufficient 
interest throughout the state to war- 
rant the scheduling of regular meet- 
ings. 

More on Licensing 
State -wide licensing bills all died in 

committee in the several state where 
they had been presented by sponsors 
for consideration during 1957 legisla- 
tive sessions. The most widely pub- 
licized were the license measures 
introduced in Missouri, Illinois, and 
California. Many pro -licensing serv- 
ice dealers in the Midwest were critical 
of the provisions included in the license 
laws proposed for Missouri and Illinois. 
They felt that these measures were 
so restrictive that they would be de- 
clared unconstitutional even if they 
were passed by the respective legisla- 
tures. 30 
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MORE THAN 2,000,000 RIDER BOOKS 

SOLD IN 2 YEARS, ON RADIO- TV- ELECTRONICS -AUDIO! 

amous icture- oo ourses... 
BASIC TELEVISION by Dr. Alex. Schure 

The whole world of black and white television 
is before you for only $10.00. 
You can master the basics of television easily 
rapidly and thoroughly with this 5- volume 
"learn by pictures" training course. 

It's so easy to learn 

Here's how this easy, illustrated course works. 
Every page covers one complete idea! There's 
at least one big illustration on that same page 
to explain it! You build a thorough, step -by- 
step knowledge at your own pace -as fast as 
you yourself want to go. 

No experience, education needed 

BASIC TELEVISION uses the same methods 
that have proven so successful in the famous 
Rider picture books on electricity and elec- 
tronics. All that is assumed is that you have 
a knowledge of radio. Every phase of television 
is made instantly clear -explained in plain 
English supported by carefully prepared, large 
and exciting drawings that make every idea 
crystal clear. 

10 -day examination -Money Back Guarantee 

#198, soft cover 5 volumes, $10.00 per set; 
#198 -H, cloth bound in a single binding, $11.50 

BASIC ELECTRICITY 

BASIC ELECTRONICS 

BASIC SYNCHROS & 
SERVOMECHANISMS 

by Van Valkenburgh, Nooger, Neville, Inc. 
The fabulous picture -text books that teach 
faster and easier! The theory, principles, and 
practice of electricity, electronics, and syn- 
ehros and servos are here presented in a 
manner that permits a rapid grasp of the 
fundamentals of these vitally important sub- 
jects. Over 2,000 specially prepared illustra- 
tions present. explain. and make every topic 
discussed picture- clear. 

Basic Electricity 
#169, soft cover, S vols., 624 pp., 

per set $10.00 
#16911, cloth bound in single binding....$11.50 

Basic Electronics 
4170, soft cover, 5 vols., SSO pp., 

per set $10.00 
#17014, cloth bound in single binding....$11.SO 

Basic Synchros and Servomechanisms 
4180, soft cover, 2 vols., 270 pp., 

per set $5.50 
#I8014. cloth bound in single binding... $6.95 

ANNOUNCING TWO IMPORTANT NEW RIDER BOOKS... 

REPAIRING HI -FI SYSTEMS 

by David Fidelman 
This book deals with finding the troubles 
and repairing faults in hi -fi equipment with 
no test instruments -simple equipment -and 
elaborate equipment. The approach is in a 
gradual, easy -to- understand, down -to -earth 
manner. 
Typical troubles are -analyzed and repaired 
through a system of logical steps. This book 
is broad in scope, yet maintains a simplified 
level. It will take care of every situation 
encountered by the owner or technician. 
Will save time and money. 
Soft cover,, approx. 170 pp., 51/2x81/2', illus. 
#205 only $3.90. 

BASIC PHYSICS 
by Alex. Efron, E.E., Ph.D. 
A thoroughly readable, psychologically organ- 
ized course, in two volumes, covering classical 
and modern physics at the intermediate level. 
It furnishes the background in physics required 
by all who desire to enrich their knowledge of 
science for individual and financial advance- 
ment. Every effort has been made to make the 
course self -teachable. Each illustration is care- 
fully selected and executed. The books are 
rigorously correct technically, yet generate 
and maintain interest. Basic demonstration 
experiments are described and model problems 
are set up and solved. #195, both volumes in 
one cloth binding, 724 pp., illus.....only $8.95 

Il; 1 IM111A_ r =T 
TV Picture Tube -Chassis Guide 

by Rider Lab Staff 
#204, soft cover, 68 pp 

Marine Radiotelephone Permit Q & A 
Manual (3rd class operator) 

by Milton Kaufman 
#206, soft cover only $1.35 

Energy 
by Sir Oliver Lodge, F.R.S. 
#200, soft cover, 64 pp. only $1.25 

'Getting Started in Amateur Radio 
by Julius Berens W2PIK 
#199, soft cover, 136 pp. only $2.40 

Hi -Fi Loudspeakers & Enclosures 
by Abraham D. Cohen 
#176, MARCO cover, 360 pp. $4.60 
#17611, cloth bound $5.50 

How to Service Tape Recorders 
by C. A. Tuthill 
#167, soft cover, 160 pp. $2.90 

Basic Vacuum Tubes & Their Uses 
by Rider & Jacobowitz 
#171, soft cover, 208 pp. $3.00 

171H, cloth bound $4.50 
How to Use Meters 

by John F. Rider 
#144, soft cover, 144 pp. $2.40 

Fundamentals of Transistors 
by Leonard Krugman 

aaa-aac. i.>- 
Repairing Television Receivers 

by Cyrus Glickstein 
$1.35 #191, soft cover, 212 pp., $4.40 

SERVICING TV AFC SYSTEMS 
by John Russell, Jr. 
#192, soft cover, 128 pp., $2.70 

SYSTEMS by Harry Thom & 
HORIZONTAL OUTPUT 

#150, soft cover, 176 pp., $2.40 

ELECTRONICS TECHNOLOGY SERIES 
edited by Alex. Schure, Ph.D., Ed.D. 
0#166, RC & RL Time Constant, $.90 #166 -2, 
FM Limiters & Detectors, $.90 D#166-3, 
Frequency Modulation, $.90 D#166-4, Crystal 
Oscillators, $1.25 0#166 -5, A -M Detectors, 
$1.25 0#166.6, Limiters & Clippers, $1.25 
0#166.7, Multivibrators, $.90 0#166.8, R -F 
Transmission Lines, $1.25 0#166.9, Amplitude 
Modulation, $1.25 #166 -10, Blocking Oscil- 
lators, $1.25 0#166 -11, Wave Propagation, 
$1.25 0#166.12, Superheterodyne Converters 
& I -F Amplifiers, $.90 0#166 -13, L -C Oscil- 
lators, $1.25 0#166.14, Antennas, $1.50 

Resonl 
Inverse 

66sonat Circu ts$ 25 0#166 -18, CC- 
cuit Analysis, $1.35 

#160, soft cover, 144 pp. $2.70 
Introduction to Color TV (2nd Edition) 

by Kaufman & Thomas 
#156, soft cover, 160 pp. '$2.70 

How to Select and Use Your Tape Recorder 
by David Mark 
#179, soft cover, 148 pp. 

Obtaining & Interpreting Test Scope Traces 
by John F. Rider 
#146, soft cover, 190 pp. $2.40 

Television - How it Works (2nd Edition) 
by J. Richard Johnson 
#101, leather finish MARCO, 352 pp $4.60 
#101H, cloth bound $5.50 

Transistor Engineering Reference Handbook 
by H. E. Marrows 
#193, cloth bound; 9x12 ", 288 pp. $9.95 

FREE! Handsome genuine leather, 
gold- stamped bookmark, if you write 
today for FREE 1957 Catalog RTN -10. 

Buy these and many other RIDER 
BOOKS at your electronics parts 
jobber, book store or department 
store book department. Look for the 
Rider Bookseller. 

If your favorite store does not sell 
the Rider books you want,. order 
direct. Add state, city tax where 
applicable. Canadian prices 5% 
higher. 

JOHN F. RIDER PUBLISHER, Inc. 116 West 14th Street, New York 11, N.Y. 
In Canada: Charles W. Pointon, Ltd. 6 Alcina Ave., Toronto, Ontario 
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3 CM-X Band Airborne Search Radar 
Brand new RECEIVER and TRANSMITTER 
complete with Parabolic Antenna; Azimuth 
75° each, Direction 150° complete with am- 
plifiers, indicators, control box, less june. 
box, connectors. 
Tube complement consists of: 
2 ea.,-723AB 30 ea., 6J6 1 ea.,-725A 
2 ea., -1622 9 ea., -6V6GT 1 ea.. -807 
4 ea., -3824 11 ea., -6AK5 1 ea.,- VR105 
2 ea.,- 3FP7 4 ea.,- 65L7GT 4 ea.,- VR150 
3 ea.,-5U4 2 ea.,-724A 
(govt. acquis. cost over $4000.00). Ship. wt. 
431 lbs. w /operating instructions. 
YOUR SPECIAL PRICE $69.50 

F.O.R. Penna. w°ehouse 
PARABOLIC ANTENNA ONLY $29.50 
76 TUBES ONLY $34.95 
28VDC Inverter for above 
exc' $9.95 

LM FREQUENCY METER 
Heterodyne, crystal calibrated, modulated 
with calibration book 125KC to $49150 
20,000KC -Exc. ea 

less calibration book- $29.50 

LORAN APN -4 
FINE QUALITY NAVIGATIONAL 

EQUIPMENT 
Determine exact geographic position of your boat 
or plane) Complete, BRAND NEW installation 
consists of: 1D -6B /APN -4 Indicator; R -9B /APN -4 
Receiver; PE -206 Inverter; Set of Plugs; Visor 
for Indicator; Operation manual; $129.50 Brand New. Export packed 
12 VDC Installation $149.50 
106B INDICATOR, R98 RECEIVER, $39.50 
Excellent 
I. 222 -SIGNAL GEN. and Heterodyne wave- meter. 
110VAC -60 cycle, 8 -15MC and 135- 230MC. 
BRAND NEW $39.50 
Exc. $29.50 

BC -603 Ten Channel Push -button or continuous 
tuning FM RECEIVER. 20 to 28 MC 
Used $14.95 
Exc. cond $19.95 
12 volt dynamotor for above $2.95 

SCR -522 TRANSCEIVER, 4 channel crystal con- 
trolled, 100 to 156 MC. 
Exc. $29.50 

REMOTE CONTROL containing ringer, 3 pos. lock- 
ing type selector for monitor, direct or radio 
control. May also be used as portable battery 
operated telephone. 
BRAND NEW, 6.95 2 for $12.00 
Used, 4.95 2 for 9.00 
GN -386 HAND CRANKED GENERATOR, Alnico 
magnet NEW $3.95 
OSCILLOSCOPE 1D59 /APA -11 EXC. $19.95 

COAXIAL CABLE 
50 ohm -330 ft. lengths New $9.95 

60 ft. lengths New $1.95 ea. 

TRANSMITTERS 
T-20, 
7 MC. U 

to 
sed 

.3 MC-T-21, 
3.95 

5.3 
NEW $5.95 

3 to 4 inc. like new 5.95 
T -23 100 -156 MC ú ed $19.95 

DYNAMOTOR -12 volt for command ARC or ARA 
eceivers. 200 VDC 60MA íp4.95 BRAND NEW X95 W 

BC 923 MOBILE FM RECEIVER, 21.38.9 MC 
Complete with built -in loudspeaker, squelch con- 
trol, speaker phone switch, sensitivity control, 
variable (Permeability) tuning for each channel 
of 4 channels permits pre- setting of 4 frequencies. 
Exc $34.50 
Used $29.50 
MODULATOR . . with tubes . 2 ea. 813; 
1 ea. 807; 1 ea. 5R4; 2 ea. 6AG7; 1 ea. 604 

. . EXC $14.95 

Sweet Oscilloscope Deals 
INDICATOR UNIT. For conversion to test scope, 
panadapter, analyzer, etc. Double deck chassis. 
5CP1 mounted in tube shield. Less small tubes 
and crystal, but complete with 5CP1. 95 $9r Exc. Cond. .7 .7 i! 
Compl. w/27 Tubes, Crystal & 100KC 

Crystal $29.50 
ASB.7 Radar Indicator Unit: For conversion to 
test scope or for use modulation monitor. Has 
standard test -scope CR tube, H Cent, V Cent, 
Bril, Foc, Gain, and range selection switch. 
External power source was used. Tubes: te an 4 -6AG7, 3 -6H6, less 1 -5BP1. New... ,U . 

UHF TRANSCEIVER, APG -5 
2500 Mc complete with 2C43, 2C40, 3E29, 
IB27, VR105, 5Y3, 6AL5, 2 each $29.50 2X2 and 8 each 6AK5 L 7 
Cavity Only, New, less tubes $4.95 ea. 

Radio Receiver 11 -tube UHF tunable 234 -258 MC 
receiver with schematic. 
Complete with 
7 ea. of 9001 1 

tubes. 3 ea. of 6A55, 
ea. of 12A6. Like new $6.95 

Less Tubes $2.95 

5AP1, 3EP1, 5CP1, 3HP1, 2AP1, 
3CP1, $1.75, 4 for $6.00 

WRITE FOR NEW BULLETIN 
ALL ITEMS F.O.B. CHICAGO 

25% Deposit required with orders 

R W ELECTRONICS 
2430 S. Michigan Ave., Chicago 16, III. 

Dept. N, PHONE: CAlumet 5-1281-2-3 
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In Detroit, the American Institute 
of Television questioned the legality of 
one service contractor's use of his li- 
cense number for his own business and 
also on the invoices of one of the 
dealers for whom he handles service. 
Since this contractor is a member of 
the Television Board of Examiners, the 
incident may bring about some serious 
misgivings on the part of political 
authorities over the wisdom of ap- 
pointing men to serve on a license - 
governing board who are directly 
involved in the activity that is 
licensed. 

Manufacturer -Service Angle 
A new company recently incorpo- 

rated to operate in Michigan is in- 
tended to provide warranty service 
facilities to TV manufacturers who do 
not operate their own service outlets. 
Chartered as the Telectro Service 
Associates, Inc., participation in it is 
restricted to service dealers who are 
members of the Television Service 
Association of Michigan. 

The new corporation is reported to 
have closed a deal with Philco whereby 
they will take over all warranty serv- 
ice on Philco TV sets sold in the 
greater Detroit area. It is said they 
are also dealing with other TV manu- 
facturers to handle their warranty 
service in the same area. 

It is claimed that the plan of the 
new type of service corporation will 
provide distinct advantages both to the 
participating manufacturers and the 
independent service industry. The TV 
manufacturer is provided with the 
facilities, management, and technical 
know -how of some of the best service 
companies in the metropolitan area. 
Since these shops are widely dispersed 
over the area, they will be able to 
provide prompt service more economi- 
cally and efficiently than it could be 
given from a single, central depot. 
Although a score or more shops may 
participate in the service company in 
a large metropolitan area, the TV 
manufacturer is required to deal with 
but one organization, which is the 
operating corporation. 

The advantage to the independent 
service industry, it is claimed, is that 
control of consumer service will re- 
main in the hands of independent 
shops. 

New Groups and Officers 
The Radio & Television Service 

Association of Durham, North Caro- 
lina, was recently organized by service 
firms in that area. Officers elected to 
guide the new association included 
Charles McBroom of Mack's TV Serv- 
ice, as president; Garland Hoke, of 
Hoke TV & Radio Service, vice- presi- 
dent; L. L. Leathers, Leather's TV 
Service, secretary; and Walter Cobb, 
Cobb's Television, treasurer. 

The organization will attempt to 
"promote better understanding be- 
tween the serviceman and the public," 
promote a code of ethics that will in- 
clude honest advertising, fair pricing 
controls, and conscientious service. 

SPRAY DROP;, 
- 
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se Now QUIETROLE of- 
fers you both types 
of containers. Either 
way assures you of 

IN the some unfailing re- 
sults that QUIETROLE 

- is known for. - 
i chase QUIETROLE, get 

the NEW 

QUIETROLE 
sesx) 3E0 nt, 

Pacte 

Make your next pur. 

- 
: 
/II 

R 

both and learn the dif- 
ference between qual- 
ity and poor substitutes. QUIETROLE is the 
original product of its kind, it is a FIRST of 
the Industry and you can depend on it to end 
your noisy control and switch troubles. 

or the 

QUIETROLE 
Bottle with the 

Eye Dropper Cap 

manufactured by 

QUIETROLE 
COMPANY 

Spartanburg, South Carolina 

TELEVISION 
ELECTRONIC TECHNICIANS 
Also Thousands of Engineers 

Needed for 

At Heald's You Learn by 

Doing in Modern Elec- 

tronics Laboratories 
Enroll Now for 

New Term 
Heald College Ranks FIRST 

West of the Mississippi 
in "Who's Who" in America 

Send for FREE 
Information 

Heald Engineering College 

Hard Pressed 
Industry 

BACHELOR OF 

SCIENCE DEGREE, 

27 MONTHS 

Degree Courses: 
Electronic Engineering 
Electrical Engineering 
Highway Engineering 

El Mechanical Engineering 
Structural Engineering 

Q Civil Engineering 
Architecture 

Diploma Courses: 
El TELEVISION 

Color TV 
Tool & Die Design 
Architectural Drafting 
Mechanical Drafting 

Structural Drafting 
Surveying 
Estimating 
Master Electrician 

QUALIFY NOW 
for 

BIG PAY 
Est.1863 JOBS 

Van Ness at Post, Dept. PS657 
San Francisco, Calif. Approved 
Mail Coupon TODAY for Veterans 

NAME 

STREET 

CITY 

STATE 
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Service 
Industry 

THE 
FIRST issue of the new house 

organ titled "Television Progress," 
the official journal of the American 
Institute of Television, Detroit, Mich., 
points up an interesting by- product of 
licensing. This by- product is the 
critical self -policing of the industry 
which the license law generates, par- 
ticularly with respect to the manner 
in which the provisions of the law are 
applied. 

The Detroit licensing ordinance was 
passed by the Common Council of that 
city after an aggressive campaign con- 
ducted primarily by the Television 
Service Association of Michigan with 
the support of the local Better Busi- 
ness Bureau and law enforcement 
agencies. A former president of TSA 
was appointed as a member of the 
Television Board of Examiners, the 
agency established to administer the 
ordinance. 

There are four separate associations 
in Detroit all of which are directly 
concerned with electronic service. Two 
of these organizations, the Television 
Service Association of Michigan and 
the American Institute of Television, 
are composed of service dealers. The 
other two, the Television Technicians 
Association and the Television Tech- 
nician's Guild, are primarily technical 
organizations. 

According to "Television Progress," 
one of the regulations set up by the 
Board of Examiners requires that all 
Service Dealers' License Applications 
must contain the following sworn 
statement, "I will not permit the use 
of my license by any other firms or 
persons." 

The purpose of such a provision, as 
indicated in the many discussions 
among service dealers about the provi- 
sions that should be incorporated in 
any license law, is to prevent the 
establishment of two or more separate 
businesses operating under a single 
license but each functioning under 
different standards of ethical business 
practices. 

Such a regulation, however, also 
affects TV service contractors who 
handle warranty service for depart- 
ment stores and major dealers. Where 
service is handled by the contractor in 
the name of the dealer, all service 
orders, invoices, etc., must carry the 
name of the retailer. Where multiple 
identity is prohibited by law or regula- 
tion, separate licenses must be ob- 
tained by the service contractor for 
each account he handles. This, of 
course, poses some serious problems 
where the law stipulates the super- 
visory and technical personnel require- 
ments of dealer licensees. 

October. 1957 

HANDLE THE TOUGH 

SERVICEJOBS 
AS SLICK AS YOU DO 
THE EASY ONES .. . 

nuav e rc,vasrrtl' 
t1R N 

nd 

This famous 
Ghirardi Service Library 

shows you how to 

HANDLE ANY JOB 
EASIER, BETTER 
and lofs faster. C ATION OFFER 

VE $1.25 
ges of modern service 

for only $13.00 
THS TO PAY 

These two giant how- to -do -it Ghirardi manuals make it easy for you to be an expert on 
all types of Radio -TV receiver service . at only a fraction of the price you might expect 
to pay. From tough realignment jobs to tracking down " intermittents" . from analyzing 
response curves to "static" and "dynamic" test procedures, these books explain every step 
clearly as A -B -C. They point out time -saving short cuts and help you work better, more 
profitably! Use coupon. Practice from them 10 days AT OUR RISK! 

1 
COMPLETE Professional TRAINING IN 
MODERN SERVICE METHODS 

Radio and Television TROUBLESHOOTING 
AND REPAIR gets right down to earth in guid- 
ing you through each service procedure . from 
locating troubles quickly to fixing them fast and 
right. 

For beginners, this famous 822 -page book is an 
absolutely complete training course in professional 
methods. For experienced servicemen, it is the 
ideal way to develop better troubleshooting meth- 
ods and shortcuts, to find quick answers to puzzling 
problems and to handle tough jobs faster. 

Block diagrams, oscilloscope patterns, response 
curves and other features speed your work . 

make each step doubly clear. Handy troubleshoot- 

ing charts cover practically every type of job from 
troubleshooting television to AM and FM realign- 
ment, IF and Detector sections, car radios and 
many more. 

Here are a few of the subjects covered in Radio 
and TV Troubleshooting and Repair: Component 
Troubles; Basic Troubleshooting Methods; Short- 
cuts, Tips and Ideas; Complete Guide to TV Serv- 
ice; Realignment Made Easy; FM, Communica- 
tions Receivers, Record Players, etc.; Auto Radios; 
Loudspeakers; Tuner and Switching Mechanisms; 
and dozens more. 417 clear illustrations. Price 
only $7.50 separately. See MONEY- SAVING 
OFFER in coupon. 

2 learn a// about circuits . . AND WATCH 
SERVICE HEADACHES DISAPPEAR! 

You can repair any radio or TV set . even 
special electronic equipment far better and faster 
when you know all about its circuits! That's 
where this 669 -page Radio & TV CIRCUITRY 
AND OPERATION is worth its weight in gold. 

You locate troubles in far less time . . because 
circuitry "know -how" teaches you exactly what to 
look for and where. You make repairs better and 
faster . . . because you eliminate useless testing 
and guesswork. 

Radio & TV CIRCUITRY AND OPERATION 
deals fully with practically every circuit and cir- 
cuit variation used in modern receivers. It teaches 
you their peculiarities and likely trouble spots. 

Over 110 pages explain Television . from scan- 
ning to signal to every circuit detail of each of 
the receiver sections. 

Includes: AM . . FM ... R -F Amplifiers and 
TRF AM Superhets All Detector and 
AVC Systems . A -F Amplifiers . . . Speakers 

. Power Supplies . . . Television . . Antenna 
Systems . . . Pickups and Record Players . . . 
Changers . , Mechanical Construction of Receiv- 
ers . . and lots more. 

Throughout, this great book equips you with the 
kind of above -average service training that really 
pays off! Price only $6.75 . . . or see MONEY- 
SAVING OFFER in coupon. 

_PRACTICE 10 DAYS FREE! r- 
Dept. RN -107, RINEHART AND COMPANY, 232 Madison Ave., NEW YORK 16, N. Y. I 

N Send books checked for 10 -DAY FREE EXAMIATION. In 10 days. I will eith 
e 

er remit price indicated (plus postage) or return books postpaid and owe you nothing. (NOTE: Send cash with order and w pay postage. Same 10 -day turn privilege with money promptly refunded.) we 

MONEY -SAVING 
COMBINATION 

Both books only $13.00 . . 

you save $1.25. Payable at 
rafe of $4 (plus postage) 
after 10 days and $3 a 
month thereafter until $13.00 
has been paid. 

Radio & TV Troubleshooting and Repair ($7.501 
Radio & TV "Cireuitry and operation ($6.75) 

Name 

Address 

City, Zone, State 

I 
I 
I 
I 

I 

t AND 

OUTSIDE U.S.A. -$8.00 for TROUBLESHOOTING AND REPAIR; $7.25 for CIRCUITRY I OPERATION; $14.00 for both. Cash with order only. Money refunded if you return books in 10 days. 
S I MI S- - - - - -- a - -- ---- -1 - -NMI 
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knight -kits FOR THE RADIO AMATEUR 

knight -kit 50 -Watt CW Transmitter Kit 

x1/ knight -kit All -Band Amateur Receiver Kit 
Model Y -726 

X10450 

Tunes 540 kc to 31 mc 
Built -In Q- Multiplier 
Constant Running HF Oscillator 
Worthy of the Advanced Ham Operator 
Printed Circuit Bandswitch 

Only $10.45 down Printed Circuit Board 1.5 WI 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 14" steel 
chassis. Handsome metal cabinet, 10 x 10 x 16%". (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 

Model Y -255 

$3895 
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, 8H x 103,6 x 83:". 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 

Ideal for the Novice 
PI Antenna Coupler 
Bandswitching- 
80 to 10 Meters 

Model Y -725 

$28" 
Only $2.85 down 

knight -kit 100 Kc Crystal Calibrator Kit 
Model Y -256 

$1050 
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 13x 

13x3 ". 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 

" 

Model Y -253 

$585 

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 

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 be 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). 24' x 3 x 4W. 
Shpg. wt., 1M lbs. 
Model Y -253. "Z" Bridge Kit. Net only $5.85 

ALLIED RADIO, Dept. RE, 100 N. Western Ave., Chicago 80, III. 
Ship me the following KNIGHT -KITS: 

100 N. WESTERN AVE., CHICAGO 80, ILL. 
1 

Quantity Description Model No. Price 

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 

i 

Cwt 37 

404 -PAGE 

ALLIED 
CATALOG 

FREE 

See the 1958 ALLIED 
404 -Page Catalog for 
complete listings of 

more than 50 KNIGHT -KITS, covering Hi -Fl, 
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 

I 

I 
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ADVANCED -DESIGN INSTRUMENTS FOR SERVICE, INDUSTRIAL AND RESEARCH USE 

IN EASIEST -TO- BUILD, MONEY -SAVING KIT FORM 

knight -kit 20,000 Ohms /Volt VOM Kit 

Model Y -140 Outstanding quality and per- 
formance at money- saving 
low price. Features 1% pre- 
cision multipliers; 4W meter 

accurate within 2% of full scale deflection; 
50 microamp sensitivity for 20,000 ohms/ 
volt input resistance on DC; front panel 
"Zero adjust "; single switch to select func- 
tion and range. 32 ranges: AC, DC and out- 
put volts, 0- 2.5 -10- 50-250 -1000 -5000; Re- 
sistance, 0- 2000 -200,000 ohms and 0-20 
meg.; DC ma, 0- 0.1 -10 -100; DC amps, 
0 -1 -10; Decibels, - 30 to + 63 in six ranges. 
Moisture -resistant film -type resistors for 
extreme accuracy. Carefully engineered cir- 
cuit design achieves high sensitivity and 
extremely versatile application. Kit includes 
all parts, battery, test leads and black 
bakelite case with highly legible white 
markings; size 634 x 54 x 334 ". Easy to as- 
semble. Shpg. wt., 5 lbs. 
Model Y -140. Net only.. $29.50 

$2950 

Voltage Calibrator Kit 

1275 
Permits use of any scope as 
precision peak -to-peak AC 
voltmeter. Puts a true 

square -wave voltage on scope screen. 
Selects any voltage between .01 and 
100 volts; feeds external signal direct 
to scope for instant comparison. Shpg. 
wt., 5 lbs. 
Model Y -136. Net only $12.75 

$595 

knight -kit High -Gain Signal Tracer Kit 

Model Y -135 A remarkable value in an 
50 easy -to -build instrument 

(`1j which permits visual and 
aural signal tracing of RF, IF, 

video and audio circuits. Has highest pain 
in its price class. Traces signal from antenna 
to speaker. Reproduces signal at plate or 
grid connection of any stage. Identifies and 
isolates "dead" stages. Features: usable 
gain of 91,000; "magic eye" with calibrated 
attenuators for signal presence indication 
and stage -by -stage gain measurements; 
built -in 4" PM speaker; combination 2- 
position probe, one for RF (6 mmf. input), 
the other for audio. Provides noise test; 
built -in watt -meter calibrated from 25 to 
1000 watts; provision for external scope or 
VTVM. Binding posts provide output trans- 
former and speaker substitution test, plus 
external 280 volts B+. With all parts. 
tubes and probe. 7x 10x5 ". 12 lbs. 
Model Y -135. Net only $26.50 

0 0 0 G 

o 0 6_ 
-A 

knight -kit 5" Wide -Band Oscilloscope Kit 
Model Y -144 5 mc Width for Color TV 

$6900 
Horizontal Sweep to 600 kc 
25 mv/inch Sensitivity 
Z -Axis Input 

Only $6.90 down Printed Circuit Construction 
Equals or betters the performance of commercially 
wired scopes costing far more. Two printed circuit 
boards and laced wiring harness assure wiring accu- 
racy and cut assembly time. Ideal for lab use, color 
TV servicing and high frequency applications. Wide 
sweep range -15 to 600,000 cps. Vertical response, 
± 3db, 5 cps to 5 mc; only 1 db down at 3.58 mc color 
burst. High vertical sensitivity of .025 rms v /inch. 
Input capacity, 20 mmf. Outstanding features: cath- 
ode follower inputs; 2nd anode provides 1400 volts 
high -intensity trace; push -pull amplifiers; positive and 
negative locking; frequency-compensated attenuator; 
Z-axis input; one volt P -P calibrating voltage; astig- 
matism control; retrace blanking circuit; DC position- 
ing control. Includes CRT. 14M x 94 x 16 ". 40 lbs. 
Model Y -144. Net only $69.00 
Y -148. Demodulator Probe. Net $ 3.45 
Y -147. Low Capacity Probe. 12 mmf. Net $ 3.45 

knight -kit 5" General- Purpose Scope Kit 
Model Y146 

$420° 
Only $4.20 down 

Feature for feature the world's best oscilloscope kit value. A stand- 
out in its class with all these fine features: Printed Circuit wiring 
board and laced harness for quick, error -free assembly. Phantastron 
Sweep Circuit for high linearity of sweep from 15 to 150,000 cps. 
25 Millivolts Per Inch Sensitivity -3 times that of similarly priced 
scope kits. Calibration Voltage -1 volt peak -to-peak square wave, 
fully regulated. Vertical Amplifier- frequency response ± 3 db, 
3 cps to 1.5 mc (± 6 db to 2.5 mc). Includes: Directly coupled 
positioning controls; retrace blanking circuit; frequency- compen- 
sated vertical input attenuator; positive and negative internal 
sync; high 2nd -anode voltage for high- intensity trace; input capac- 
ity, 45 mmf. Kit includes CRT. 94 x 13, x 17% ". 26 lbs. 
Model Y -146. Net only $42.00 

Phantastron Linear Sweep 
25 mv/inch Sensitivity 
Printed Circuit Board 

Retrace Blanking Circuit 

Resistance Substitution Box 
Easily determines resistor values required in a circuit. 
Makes available 36 standard I -watt resistance values in 
2 ranges between 15 ohms and 10 megohms, with 10% 
accuracy. Slide switch selects range; 18- position switch 
for value selection. Shpg. wt., 2 lbs. 
Model Y -139. Net only $ 5.95 

$595 

Capacitance Substitution Box 
Makes it easy to find capacitor values needed in a circuit. 
Provides 18 standard values from .0001 mfd to .22 mfd. t 20%. All values are 600 volt, except .15 and .22. 
which are 400 volt. 18- position selector switch. Shpg. 
wt.. 2 lbs. 
Model Y -138. Net. only $ 5.95 

Audio Generator Kit 

$3150 
Excellent design; range, 20 
cps to 1 me; less than .25% 
distortion; 600 ohm output. 

Ideal for hi -fi testing; offers the flat re- 
sponse of a lab standard. Shpg. wt., 
16 lbs. 
Model Y -137. Net only $31.50 

R/C Tester Kit 
'1950 Measures capacitance and 

resistance. Balanced- bridge 
circuit; indicates power fac- 

tor; tests capacitors at rated voltage. 
Large, easy -to-read dial and "magic 
eye." Shpg. wt., 10 lbs. 
Model Y -124. Net only $19.50 

EASY TERMS AVAILABL Take advantage of the most liberal Easy Pay plan in electronics. On Knight -Kit orders totaling $45 o 
more -just 10% down, small monthly payments thereafter. Low carrying charges -no "red tape.' 
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6q+- ALLIED knight -kid 
fir t - 

QUALITY 
TEST INSTRUMENTS 

I 

knight -kit Low -Cost Tube Tester Kit 
Model Y -143 With 16 Filament Voltages 

'2975 
600 Latest Tube Types Listed 
Easy -to -Read VA" Meter 
Tests Series -String TV Tubes 

Expertly designed for complete, up -to -date coverage 
of tube types. Tests series -string TV tubes; tests 4, 
5, 6 and 7 pin large, regular and miniature types, 
octals, loctals, 9 -pin miniatures and pilot lamps. Tests 
for open, short, leakage, heater continuity and per- 
formance (by amount of cathode emission). Big 4%" 
square meter has clear "GOOD - ?- REPLACE" scale. 
With line -voltage indicator and line- adjust control. 
Choice of 16 marnent voltages from 0.63 to 117 volts 
to check virtually all receiving tubes; blank socket for 
future type tubes. Universal -type selector switches 
permit selection of any combination of pin connec- 
tions. Single -unit, pre- assembled 10 -lever function 
switch simplifies and speeds assembly. Up -to -date 
illuminated roll chart lists over 600 tube types. Counter 
model case, 5 x 14 x 10 ". Easy to build. 14 lbs. 
Model Y -143. Net only $29.75 
Y -142. Portable Case model. 15 lbs. Net $34.75 
Y -141. Picture Tube Adapter. 1 lb. Net $ 4.25 

Transistor Checker Kit 
$850 Checks gain ratio of all types 

of transistors; checks germa- 
nium and silicon diodes; 

checks for continuity and shorts. A valu- 
able instrument at very low cost. Easy 
to assemble. Shpg. wt., 23 lbs. 
Model Y -149. Net only.. $8.50 

knight -kit RF Signal Generator Kit 
Model Y -145 Build this wide -range, ex- 

s 
975 

tremely F gl 
erator -save 

stable 
two -tRsihinards 

gen- 
the 

cost of a comparable wired 
instrument! Large, semi- circular dial is 
clearly calibrated; range is covered in 5 
separate bands for close accuracy in setting 
individual frequencies. Ideal for aligning 
RF and IF stages in radio and TV sets and 
for troubleshooting audio equipment. De- 
livers output on fundamentals from 160 ke 
all the way out to 112 mc; useful harmonics 
to 224 mc. Has built -in 400 -cycle sine -wave 
audio oscillator for modulating RF; audio 
is also available externally. Features high - 
stability Colpitts circuit. Convenient jack 
for external modulation. Maximum audio 
output 10 volts; RF output over 0.1 volt on 
all ranges. Step and continuous -type atten- 
uator controls. Supplied with precision - 
wound coils that require no adjustment. 
ï x 10 x 5 ". Shpg. wt., 11 lbs. 
Model Y -145. Net only $19.75 

knight -kit 1000 Ohms /Volt VOM Kit 

Model Y -128 Exceptional accuracy and ver - 

s 1 695 
say amazing t. 
Ideatilitl for 

at 
service shoplow , lab 

cos 
or 

Amateur use. Large 4W, 400 
microamp meter with separate scales for AC 
and DC voltage and current, decibels and 
resistance. Uses 1% precision resistors; has 
3- position function switch and 12- position 
range switch. 38 ranges include: AC, DC and 
output volts, 0- 1- 5- 10 -50- 500 -5000 (1000 
ohms /volt sensitivity); Resistance, 0 -1000- 
100,000 ohms and 0 -1 meg (center scale 
readings of 60, 150 and 1500 ohms); Cur- 
rent, AC or DC, 0- 1- 10-100 ma and 0-1 
amp; Decibels, -20 to +69 in 6 ranges. 
Precision resistors are used as shunts and 
multipliers to assure exceptional accuracy 
of measurements. With all parts, battery, 
test leads and black bakelite case with con- 
venient carrying handle, 6% x 5). x 354". 
A great value in an easy -to -build quality 
instrument. Shpg. wt., 2% lbs. 
Model Y -128. Net only $16.95 

knight -kit Vacuum Tube Voltmeter Kit 
Model Y -125 

2495 
200 µa Movement, 4W Meter 
Includes AC, Peak -to -Peak 
Balanced- Bridge, Push -Pull Circuit 
1% Film -Type Resistors 

Top buy in an extremely stable, highly accurate VTVM. Easy to 
assemble- entire chassis is printed circuit board. Perfect for radio-TV 
service work, lab and Amateur use. Features low- leakage type 
switches; 1% film -type precision resistors; balanced- bridge, push -pull 
circuit (switch to any range without readjusting zero set); zero center 
scale and direct -reading db scale; polarity reversing switch. Ranges: 
Input Resistance, 11 megs; DC and AC rms, 0-1.5-5-15-50- 150 -500- 
1500; AC Peak -to -Peak, 0- 4- 14- 40- 140 -1400 -4000; Response, 30 cycles 
to 3 mc; Ohms, 0- 1000- 10K -100K and 0 -1 -10- 100 -1000 megs; db, 
-10 to +5. Includes all parts, tubes, battery, test leads and portable 
case, 7% x 5% x 4-.W. Easy to assemble. Shpg. wt., 6 lbs. 
Model Y -125. Net only $24.95 
Y -126. Hi Voltage Probe; extends DC to 50,000 v $ 4J5 
Y -127. Hi- Frequency Probe; extends AC to 250 me. $ 3.45 

Flyback Checker Kit 
$1950 Checks condition of all 

types of horizontal output 
transformers and deflection 

yokes, as well as TV linearity and width 
coils. 4W meter; widest range in its 
field. Shpg. wt., 6 lbs. 
Model Y -118. Net only $19.50 

Sweep Generator Kit 
$435 Extreme linearity on a par 

with costly lab instruments; 
fundamentals to 250 Inc; 

output flat within 1 db; electronic 
blanking. Easy, money -saving assem- 
bly. Shpg. wt., 16 lbs. 
Model Y -123. Net only $43.75 

6V -12V Battery Eliminator Kit 

'32" 
High current rating; contin- 
uously variable filtered out- 
put; delivers 15 amps at 6 

volts, 10 amps at 12 volts. May be used 
as battery charger. Two meters provide 
simultaneous current and voltage read- 
ings. Shpg. wt., 18 lbs. 
Model Y -129. Net. only $32.95 

è d 

.r 
Capacitor Checker Kit 

$ 
1250 

Tests capacitors Ling 
circuit! 

ca 
Has 

two while 
a rng 

the 
e - 

20 mmf to 2000 mfd. Ex- 
clusive circuit for cancelling lead capa- 
city. "Magic Eye" indicator. Save 60% 
over factory -wired units. 5 lbs. 
Model Y -119. Net only $12.50 

ORDER FRO A!.,LIED RADI 100 N. WESTERN AVE. CHICAGO 80, ILL. 
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FUN TO BUILD . INSTRUCTIIVE . LATEST CIRCUITS FOR TOP PERFORMANCE 

WIDEST CHOICE OF QUALITY HOBBYIST KITS , # 

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 photoeleetronic 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., 3M lbs. Net. $6.75 

Model Y -102 

'1350 

"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- kitUOcean Hopper" 
All -Wave Radio Kit 

Model Y -740 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 broadcast, and police. With hand - 
spread tuning. For use with headphones or 
3-4 ohm PM speaker. Kit is supplied with 
standard broadcast band 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. 17 lbs. Net $2.90 
Extra coils available: Long Wave Coil 
(155 -470 kc), Net 79c. Short Wave (1.65- 
4.1 mc; 2.9 -7.3 mc; 7 -17.5 mc and 15.5- 
:35 mc), Each 65e. 

knight -kit "Space- Spanner" 
Bandswitching World -Wide Radio Kit 

Model Y -243 

$1595 

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 me 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 ey. 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 be "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 4 %x6 Mx4 % ". 
With all parts, tubes and 50-ft. cable (up to 200 -ft. may 
be added). For 110 -120 v., AC or DC. 8 lbs. 
Model Y -295. Master and one Remote. Net only .. $1475 
Y -296. Extra Remote Station Kit. 3 lbs $3.75 

Electronic Photoflash Kit 

$2850 
ideal or ac an 

LVX 
white 

for 
pho 
color 

togrbl apk hyd . 
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 

Kniohr .. 

\i ... 

Code Practice Oscillator Kit 
Ideal for beginners learning 
the code. Transistorized cir- 
cuit. Operates for months 

from single penlight cell supplied. Clear, 
crisp 500 cycle tone. .lacks 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 
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TUACiAturvAq ALLIED knight kits FOR 
AND HOBBYISTS 

knight -kit 2- Transistor Pocket 
Radio Receiver Kit 

Model Y -262 Loud, Clear Local Reception 

$1465 
Newest Printed Circuit Board 
Built -In Loop Antenna 
Complete Kit -Nothing Else To Buy 

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 ease. Shpg. 
wt., 13,6 lbs. 
Model Y -262. Net only $14.65 

knight -kit "Trans- Midge" 
Transistor Receiver Kit 

Model Y -767 

'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. I,6 lbs. $1.03 

knight -kit 10- Circuit 
Transistor Lab Kit 

Model Y -299 

$15" 
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 -166 

$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 Instrument 
Co. transistors; latest printed circuit chassis for easy, error - 
free assembly; bigger- than -average 3W 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 7Mx3 %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 -In -One" Electronic Lab Kit 

'12" Famous experimenters' kit. 
Builds any of 10 fascinating 
projects, including broad- 

cast receiver, wireless phono oscillator, 
code practice oscillator, signal tracer. 
relays, etc. Shpg. wt., 5 lbs. 
Model Y -265. Net only $12.65 

"6-In -One" Electronic Lab Kit 
$845 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 

1- Transistor Radio Kit 
X395 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 

p 
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THE VERY FINEST MUSICAL QUALITY -SO EASY TO BUILD knight-kits MONEY- SAVING HI -FI EVERYONE CAN AFFORD 

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 

'3995 
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 12AY7 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., 12% lbs. 
Model Y -754. Hi -Fi Preamp Kit. Net only $39.95 

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 

knight -kit 20 -Watt Hi -Fi 

Y -750 
Amplifier Kit 

$3575 
True hi or s! 
Complete 

-fi wfith 
flesull 

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 ..$35.75 
Y -758. Metal Cover $4.15 

Knight -kit 25 -Watt Hi -Fi Basic Amplifier Kit 
Model Y -755 

$4450 
Only $4.45 down 

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 

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 

knight -kit 2 -Way Hi -fi Speaker System Kit 

Model Y -789 

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 

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 

Tweeter 
with Controls 

knight -kit HIFI IS AVAILABLE ON EASY TERMS TO FIT YOUR BUDGET 
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knight -kit 30 -Watt Complete Hi -Fi Amplifier Kit 
Model Y -762 

$7695 
Only $7.69 down 

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 12ÁY7 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. 
Model Y- 762. 30 -Watt Hi -Fi Amplifier Kit. Net only $76.95 

Full Equalization, +% db of Recommended Accuracy 
Printed Circuit Switches Printed Circuit Boards 
8 Inputs For Every Possible Signal Source 
Full 30 Watts Output Custom -Styled Beauty 

knight -kit High Fidelity FM Tuner Kit 
Model Y -751 

X3895 
Authentic High Fidelity FM Response 
Flywheel Tuning Automatic Frequency Control 
Printed Circuit Pre -Adjusted Coils and IF's 
4 Microvolt Sensitivity Guaranteed 

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 

knight -kit Deluxe 3 -Way Speaker System Kit 

Model Y -937 

$8950 
only $8.95 down 

3-Way 
Speaker 

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 i% 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, 
prefinished 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 Low -cost, auent L hi -fi amplifierth. Re- 
ic 

spouse, ± 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 

ALLIED RADIO ameeteai Pe;oeeeie,icF.ctvneéK.ta 
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&LiJLttI«!,eut- build ALLIED knigtit =lots 
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. 

MONEYSACK GUARANTEE. When properly assem- 
bled, KNIGHT -KITS fully meet published specifications 
or we refund your money in full. 

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. 

COMPLETE KIT 
SELECTION: 

e HI -FI 

HOBBY 

INSTRUMENT 

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. 

*S9eGetioxe ége 
World's Finest Hi -Fi Kits o Custom -Styled 

Easiest to Build Hi -Fi o Money- Saving 

m 

0 

knight -kit High Fidelity FM -AM Tuner Kit 
Model Y -787 

Latest Time -Saving Printed Circuit Design 

$49 95 Flywheel Tuning Automatic Frequency Control 
2.5 µv FM Sensitivity True High Fidelity Response 

Only $4.99 down 
Beautiful Custom -Styled "Space Saver" Case 

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 

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 -by -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 BUDGET. 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. 

a Registered Trade -Mark of Allied Radio Corporation 

ORDER FROM ALLIED RADIO 100 N. WESTERN AVE. CHICAGO 80, ILL. 
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